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INITIALS USED IN VOLUME XXV. TO IDENTIFY INDIVIDUAL 
CONTRIBUTORS, 1 WITH THE HEADINGS OF THE 
ARTICLES IN THIS VOLUME SO SIGNED 


A B G. 

A. C McG. 

A D 
A De 

A E H 

AES 

A F E. 

AFP. 

A Go* 

A Ha 

A H S. 

A J G. 

A Ma. 

A Mel. 

A M C 
A M F* 


Rev Aifxandfr Baiioch Grosarp, LLD, DD 

Ste the biographical aiticlt Grosart, Aiexander Balloch 


r Stirling, William Alexander, 
I Earl of [in part) 


X Arthur Cushman McGiFtERT, M ^ , Ph D , D D 

Professor of Church History, Union Ihcologicil beminiry, New \ork \uthor of 
Uittorv of Chnsltantly tn the 4 po';lohc Age, \c Lditor of tlu Hi<;knia 1 (cUsia 
of Lusebiub 


( Socrates {Church Historian) 
{tn part ) , 

[Sozomen {in part) 


Hfnry Austin Dobson, LL D D C L 

bee the biographical article Dobson, H Austin 


f Steele, Sir Richard {in part) , 
\ Sterne, Laurence {in part) 


Arthur Dfndy, D St , I R S 1 ' Z S 1 L S r 

Professor of Zoology in Kings College Lonelon Zoological Secret irv of ^ho I Cnone-ps 
Linnean Society of London Author of memoirs on systematic /oology, com- | 
parative anatomy, embiyoleigy, eVc [ 


A I Hoik H TON ( 

Formerly Correspondent eif the Standard in Spam Author of Jiistoraiion of the J Spain Hiitory {tn part) 
Bourbons tn Spam [ 


Artht r rvFRLrr Siiipify, M A , D 9 c , FR S 

Master of Clinst s CeiUego, Cambridge Reader m Zoology, Cambridge University 
Joint editor of the Cambridge Natural Iltstory 


Sipunculoidea , 

Smith, William Robertson 


^”conLanel[w*^RN Pormt rly Superintendent of the Signal bchool, H M S Victory,” f Signal Uartne Signalling 
Portsmouth [ h^^t) 

Albert Irfufruk Poliard, M A , 1 ’ R llisi hoe 

1 ellow of Ml Souls College, Oxfeird Professor of English History in the Uni- 
versity of London \ssistant Editor of the Dictionary of National Bunraphy, 

1893-11301 ^utheir of England under the Protector Somerset ^ Life of Ihotnas 
Cranmer &c 


J Somerset, Edward Seymour, 
I Duke of 


Rev Aifxandfr Ciiirdon, MA / Socinus 

Lecturer in Church History in the University of Manchester 1 

Adoif IIarnacr, D Pii 

Sec the biogriphical article Harnack, Adolf 

Rev Arciiibaid ITfnry Sayce, Litt D , LLD, 

See the biogr iphical article Sayce, A H 

Rev \ifxanuer James Grifve, MA, BD 

Professor of New T estament and Church History at the United Independent College, I _ fh I h 

Bradford Sometime Registrar of Madras University and Member of Mysore J JOnn. 

Educational Service J 

Alexander Macalister, M A , T L TH, M D , D Sc , F R S f 

Professor of Anatomy m the Univarsity of Cambridge, and Fellow of St Johns I Q#io.mafi*oUftn 
College Formerly J^rofessor of /oology in the University of Dublin Authoi of 5 ai a on 
Text-Book of Human Anatomy , &c ' 


J Socrates {C hurch Historian) 
{in part ) , 

I Sozomen {m part) 

I Sippara 


Arthur Met lor 

Of Messrs J eS, T Brocklchurst &. Sons, Silk Manufacturers, Macclesfield 


/"Silk Spinning of “ Silk 
1. U astc ” 


Agnfs Mary Clerke 

See the biographical article Clerke, Agnes M 


( Smyth, Charles Plazzl , 
I Stone, Edward James 


Arthur Mostyn Field, FRS, FRAS, FRGS, FR Met S { 

Vice-Admiral, R N Admiralty Representative on Port of London Authonty 1 Sounding 
Hydrographer of the Royal Navy, 1904-1909 [ 


^ A complete list, showing all individual contributors, appe„ ^ he final volume 
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A M-Fa 


A N 
A P H 


A S* 


A So 

A S E 
A S P-P. 


A W H* 
A. W P 

B B A 

B K* 

B W G 

C A. G B. 

C B* 

C D W 
C F A 

C H* 

C H Ha 

C L K 

C P* 

C Pa. 

C Pf 

CRB 


Alfred Morel-Fatio [ 

Professor of Romance LanguaRes af the College dc France, Pans Member of the I 
Institute of h ranee Chevalier of the Legion of Honour Secretary of the Fcole j 
dts Chartes, ibSs-igoO , &c Author of L hspagne au XVI* et au A VII* siMes I 


Spam language (tn part), 
and Literature {m part) 


Alfred Newton, F R S 

See the biographical aiticle Newton, Alfred 

Alfrfd Pfter Hillier, M D , M P 

Author of South ifnean Studies, The Commonweal Ac Ser\cd in Kaffir War, 
1878-1870 Partner with Dr L S Jameson m medical pra< tice in South Vfnc i 
till i8()6 Miiiibir of Reform Committee, Johannesburg, and Political iTisoner at 
Pretoria, 1805-1896 M P for Hitchin division of Herts, 1910 


Siskin , Skimmer , Skua , 
Snako-bird f Snipe , Sparrow , 
Spoonbill , Stilt , Stork 

South Africa History 
{in part) 


Arthur Sciiusifr, FRS PhD, D St c 

Professor of Physics at the Umvirsity of Manchester, 1888-1907 I’resident of the | 

Intemationxl Association of Seismology Aiiliior of Theory of Optus and papers in i *P®ciroscopy 
t\iL Proceedings lud i /iohs of the Roj al Sock t> 

AlbrF(ht SotiN, PhD (1844-1899) 

Formerly Proh ssor of Sc mi tic Philology m the Univ ersitics of Leipzig and 1 ubingcn 
Author of 4rabtsche (rrammatik , <S,c 


j Sinai The Biblical Mount 
[ Sinat 


Arthur Stani fy Lddinoton M A , M St , F R A S ( 

Clue f Assistant at the Roval Observatory, Greenwich Fellow of fnnity College,-! Star 
Cambndgt I 

Andrew Spth Pringle-Pattison, M A , LI D , D C L r 

Professor of logic and Metaphysics in the University of Fdmburgh Gifford | cninnra 
Lecturer in the University of Aberdeen igii lellow of the Hnlish \cadem> 1 opmoza 
Author of Alan s Place in the Cosmos The Philosophical Radicals , &c 


ARfllUR WlLlIAM HoLI AND 

Formerly Scholar of St John s College, Oxford 


Bacon Scholar of Gray s Inn, 1900 f Sidmouth, VlscOUnt. 


ALtRED WaIIIS PaUT C IP ( 

Member of the Indian Civil Service i870-i8<>5 Political Officer Sikkim Lxpcdition f 
British Commissioner under Anglo-Chmese Convention of 1890 Deputy Com | 
imssioner of Darje i hng I 


I 5 k\MAN BlANdlARD AdAMS 

Associate Lditor of the Railway Age Gazette, New \ork 


Signal • Army Signalling (tn 
part), and Rathoay Signal 
hng {in part) 


Benjamin Kidd, DCL 

Author of Soiiat Elolution Principles of Western Civilization , Ac 


I Sociology 


BeNFDH 1 WlIIlAM (iINbBTTRG, M \ LT D 

St Catharine’s College, Cambridge Barrister -at* I aw of the Inner Temple 
formerly 1 elitor of tlie \av\ and Secret try of the Royal Statistical Society 
Author of Hints on the Legal Duties of Shipmasters , Ac 


( 


Steamship Lines 


Sir Cytrian Arthur Gforof BRIDo^, GC B r 

Admiral RN Commandcr-in Chief, China Station T901-1904 Directoi of ) Signal Marine Signalling 
\ivd Inlilhgenec, 1889-1894 Yuthor of 1 he Art of RaucU Warfuie, Sea Powet 1 (jnpart) 
and other Studus , Kc, I, ' 


Charles Bemonp, I ni D (Oxon ) 

Sec the biographical article B^mont, Charles 
Hon Carroll Damdson Wright 

See the biographical article Wku'Ht, Heix Carroll Davidson 


I Sorel, Albert 

f Strikes and Lock-outs 

\ Uniltd States 


Chari E s Francis Atkinson 

Formerly Scholar of C^ueeti s Collegi, Oxford C iptam, 1st City of I ondon (Royal 
I'usiUers) Author eif I he Uildtriiess and Cold Ilatbor 


Spanish Succession, War of 

{in part) 


Sir Charifs Hoiroyd, Litt D 

See the biogr iphical article Holrovd, Sir Charles 


I Strang, William 


Carlton Huntiey Hwes AM, PhD • f Sivtne iv 

Assistant Prof( nsoi of Historv m Columbia University, New York Membei of ® ’ 

the American Historical Association ( StIIicho, Flavius 


Charies Llihbridgf KiNtbFejRD, M A , F R Hist Soc , FS A 

Assistant S^’cretary to the Board of Fdueation Author of Life of Henry V 
of Chronicles of London me] Slow s Survey of I ondon 


Editor ^ Somerset, Edmund Beaufort, 
[ Duke of 


C\RL PuLTKlCH. PllD T 

On the staff of the Carl 7 eiss Factoiy, Jena Foimeily Pnvatelozeiit at the SteroOSCOpe 
University of Bonn Member the \stronomical Societies of Brussels and Pans ( 


Cesare Paoli 

See the biographical article Paoli, Clsare 
Christian Pfister, D es I 

Professor at the Sorbonne, Pans Chevalier of the Legion of Honour Author of 
E*udes stir le r^gne de Robert le Pteux , Le Diuhi merovingien d Alsace el la ligendc 
de Satnle-Odile 


I Siena {tnparf) 
[ Sigebert, King. 


Chari es Raymond Bfazi e\ , M A , D Litt , F R G S , F R Hist S 
*" Professor of Modern History m the University of Birmingham Formerly Fellow 
of Merton College, Oxfoid and University Lecturer m the History of Geography 
Lothian Prizeman Oxford *1889 Lowell lecturer, Boston, 1908 Author of 
Henry the Navigator , The Dawn of Modern Geography , <S,c 


Simon of St Quentin ; 

Slndbad the Sailor, Voyages of 



css 

c w.w. 

n IT T. 

D G. H. 

D H. 

D. M W. 

E. A. 

E A.F 
E C B. 

E G 

E H M. 

Ed M 

E Ma 

E M S 

E M T. 

E 0 * 

E Pr. 

E W.H. 

B. A.B 


INITIALS AND HEADINGS OF ARTICLES 

Charlfs Scorr Shfrrington, M A , D Sc , M U , F R S , LL D f 

Profesror of Physiology m the University of Liverpool Author of The Integrative i Spinal Cord Phvsjologv 
Action of the Nervous System v 

Sir Charles William Wii son KCB, KCMG, FRS (i8 '^6 ~i<)o7 ) f 

Major-General, Royal Engineers Secretary to the North American Boundary I 
commission, 1858-1862 British Commissioner on the Scr\iin Boundary Com- I cfyoc (tn harfS 
mission Birector-Gcneral of the Ordnance Survey, 1886-1894 Dircctor-Gcni ral | \ r /• 

of Military Education, 1895-1898 Author of From Kortt to Khartoum , Life of 
Lord Clive , &c 

Donald Francis Tovey J Sonata Forms , 

Author of Fssays in Mttsual Analysts comprising The Classical Concerto, J/iui Ludwig 

Goldberg Variations, and analyses of many other classical works ' * 

David George Hogarth, M A f f » 

Keeper of the Ashmolean Museum, Oxford Fellow of Magdalen College, Oxford J Sivas (in part) , 

Fellow of the Bribsh Academy Excavated at Paphos, 1888 Naueratis, 1899 md 1 Smyrna (tn part) , 

1903, Lphesub, 1904-1905 , Assiut, moG-iqoy Director, British School at Athens, I Soil (cd^ia Mincir) 
1897-1900 Director, Cretan Exploration hund, 1899 '' ' ' 


vn 


David Hannay 

Formerly British Vice Consul at Barcelona 
Navy , Life of Ctniho Castelar &c 


Author of Short Hisforv of the Royal 


Sluys, Battle of , 

Spain History [tn part) , 
Spanish Succession, War of 

Naval and Military Opera- 
itons , 

Spmola, Ambrose 


5 iR Donat D Maceenzif Wailacf, KriE,KCVO / 

Extra Groom of the Bedchamber to II M King Ceorge V Director of the Eon ign | 


Dep^traent of The Times, 1891-1899 Member of Institut dc Droit Interriatioual ) ShuvalOV, Count 


and Ofticier dc 1 Instruction Pubhqiu of France Joint-editor of the New Volumes 
(loth cd ) of the Encyclopaedia Bntamnca Author of Russia I'g\pt aid the I 
Egyptian Question , The Web of Cmptri. Ac v. 

Edward Arber, D T irx I- S A 

See the hiographical article Arufr, Edward 

Edward Augustus Freeman, I L D , D C L 

See the biogiaphieal article Fkfeman, E \ 

Rt Rfv Fdwakd Cuthbfrt Butler OSB,MA,DLiti 

Abbot of Downside Abbey, Bith Author of “ The Lausiie History of Pillulius 
in Cambridge Texts and Studies 


f Smith, 
[ Sicily 


John (1580-1631) 
History (in part) 


Edmund Gosse, LL D 

Sec the biographical article 


Gosse, Edmund W 


f Silvestrines , 

Simeon Stylites, St 

{ Song {Literary ) , 

Stanley, Thomas , 
Stevenson, Robert Louis ; 
Style 


Ellis Hovell Minns, M A ( Slavs , 

University Lecturer m Palaeography, Cambridge Lcctunr and Assistant . Slovaks , 
Librarian at Pembroke Colic gi , Cambiidgc 1 oimciiy EcUow of Pembroke College I Slovenes Sorhs 

Eduard Mfyfr, Ph D , D Iitt , LL D f 

Profi ssor of Ancient History in the Umccrsity of Berlin \uthor of Gesihuhte des -j Smerdls 
Alterthums Gesihuhte di s alien Aegx ptens Die Israeliten und ihre h ai hbarslummt I 

Edward Man son 

Bamstc r-at-Law’ Joint-editor of the Journal of Comparatiie T egislation 
of Law of Trading Companies Practu.al Guide to Company Law , Ac 


Author Stocks and Shares 


Eleanor Miidred Sidgwick (Mrs Henr\ Sidcwick), D Litt , J>L D 

Pnncipal of Newnham College, Cambridge, 1892-1910 Hon Sccrctaiy to thi 
Society for Psychic il Kcscaich Author of Papcis in tlic Proceedings of the Socii ty 
for Psychical Research 

Sir Edward Maunde Thompson, G C B , ISO, D C L , I ttt D , LL D 

Director and Pnncipal Libranan British Museum, i898-iqo<) Smdars Readtr 
in Bibliogr iphy, Cambridge University, 1895-1896 Hon hillow ul Univorsitv 
College Oxford Author oi Handbook of G reel and I atm Palaeographx Editor of 
tin ( hronicon Anghae Joint editor of publications ot the Pal itographical Society, 
the New Palacogiaplucal Society, and of the 1 acsimilc of the 1 aurcntian Sophocles 

Edmund Given, I R C S , LL D , D Sr 

Consulting Surgeon to St Mary s Hospital, London, and to the Children s Hospital, 
Gieat Ormond Street, London Chevaher ol the Legion of Honour Author of 
A Manual of Anatomy for Senior Students 

Edgar Prfstacf 

Special Lecturer m Portuguese Litciature m the University of Manclustcr Com- 
mendador, Poituguesc Order of S Tluago Corresponding Member of Lisboa Royal 
Academy of Sciences and Lisbon Geographical Society &c 

Ernest Wiiiiam Hobson, MA, D Sc , FRS, FR VS 

Fellow and Intor in Mathematics, Christ s College, Cambridge Stokes Lecturer in 
Mathematics in the University 

Francis Arthur Bather, M \ , DSc, FRS, PRGS 

Assist int Keeper of Geology, British Museum Roll< ston Pnzeman, Oxford, 1892 
Author of “ Lchinoderma ’ in A Treatise on Zooloev Trtassu, Echtnoderms of 


Spiritualism 


Stichometry 


( Skull Cranial Surgery , 
I Spinal Cord (Surgery ) , 

I Stomach 


I Silva, Antonio 3 ^ de , 
Sousa, Luiz de 


Spherical Harmonics 


Starfish 



Vlll 
F C S.S. 

F G M B. 
F G.P 

F J H. 

F J S. 

F. ua 

F LL 
F N M. 

F Po. 

F R a 

F W* 

F W R* 

G A C* 

G A Gr. 

G. C.L. 

G C W. 

G E.H. 

G G a 
G G C. 

G G S. 


INITIALS AND HEADINGS OF ARTICLES 


Ferdinand Canning Scott Schii i fr, M \ , I) Sc 

Fellow and Tutor of Corpu<j Chnsti College, Oxford Author of Biddles of the 
Sphinx, Studies in Humanism , dec 
Frederick Georce Meeson Beck, M \ 

Fellow and Lecturer in Classics, Clare Collt gc, Cambridge 

Frederk k Gymfr Parsons, FRCS, FZS, tR Anthrop Tnst 

Vice-Prcsulcnt, Anatomical Society of Great Britain and Ireland Lecturer on 
Anatomy at St Thomas s Hospital and the London School of Medicine for Women, 
London Formerly Hunterian Professor at the Royal College of Surgeons 

Francis John Haverheld, MA, ILD, FSA 

Camden Professor of Ancunt History in the University of Oxford Fellow of 
Brastnose College formerly Censor, Student Tutor and Librarian of Christ 
Church Fords Lecturtr, 1906-1907 Fellow of the British Academy Author of 
Monographs on Roman History, especially Roman Britain , &c 

Frederick John Snell, M A 

Balliol College, Oxford Author of The 4 ge of Chaucer , Ac 
Francis Lleweiiyn Grifhth, M A , Ph D , FSA 

Reader in Egyptology Oxford University Editor of the Archaeological Survey and 
Archaeological Reports of the Egypt Exploration Fund hellow of Impenal 
German Archaeological Institute Author of Stones of the High Priests of Memphis , 
Ac 

Lady Lugard 

See the biographical article Luoard, Sir F J D 
CoLONEi Frederic Natusch Maude, C B 

Lecturer in Miht-’ry History, Manchester University Author of War and the 
World s Policy , The Leipzig Campaign , The Jena Campaign 

Sir Frederick Pollock, Bart , LL D , DC L 
SCO the biographical article Pollock , Family 


Frank R Cana 

Author of South A frica from the Great Trek to the Union, 


Frank Warner 

President of the Silk Association of Great Britain and Ireland; Hon Secretary 
of the Ladies National Silk Association Chairman of the Silk Section, London 
Chamber of Comme rce , and of the Council of the 1 cxtile Institute 

Frederick Wiliiam Rudifr, I S 0 , P G S 

Curitor and Librerian of the Museum of Practical Geology, London, 1879-1902 
President of the Geologists’ Association, 1887-1889 

Rev George \i bert Cooke, D D 

Oriel Profissor of the Interpretation of Holy Scripture, Oxford, and Fellow of 
One 1 College C anon of Rocheste r Hon C anon of St Mary s Cathedral, Ldinburgh 
Author of Text Book of North Semitic Inscriptions , Ac 

George Abraham Grierson C I E , Ph D , D Litt 

Member of the Indian Civil Service, 1873-1903 In charge of the linguistic 
Survey of India, 1898-1902 Gold Medallist, Royal Asiatic Society, 1909 Vice- 
President of the Roy d Asiatic Society Formerly bellow of Calcutta University 
Author of I he Languages of India , Ac 

George Coilins Lfvey, CMG 

Member of the Board of Advice to the Agent-General of Victoria Eormerly 
Editor and Proprietor of the Melbourne Herald Secretary, Colonial Committee of 
Royal Commission to Fins Exhibition, 1900 Secretary, Adelaide 1 xhibition, 
1887 Secretary Royal Commission Hobart Exhibition, 1894-1895 bccretary to 
Commissiont rs for Vietona et the J xhibitions in London, Pans, Vienna, PhUa- 

delphia and Melbourne 

George Chart fs Williamson, Litt D 

Chevalier of the Legion of Honour Author of Portrait Miniatures , Life of Iftchard 
Cosway, R 4 George hngleheart Portrait Drawings , Ac Editor of new edition 
of Bryan s Dictionary of Painters and Engravers 

George Ellery Hale, LL D , Sc D 

Director of the Mt Wilson Solar Observatory of the Carnegie Institution of Washing- 
ton at Pasadena, California Director of the Yerkes Observatory, Chicago, 1895- 
1905 Foreign Member of the Royal Society of I ondon Inventor of the Speetro- 
heliograph Author of Papers on solar and stellar physics in the Astrophysual 
Journal , Ac 

Very Rev George Granviiie Bradify, DD 

See the biographical article Bradlfy, George Granville 

George Goudif Chisholm, M \ 

Lecturer on Geography in the University of Edinburgh Secretary of the Royal 
Scottish Geographical Society Author of Handbook of Commercial Geography 
Editor of Longman s Gazetteer of the World 

George Gregory Smith, M A 

Professor of English Literature, Queen’s University of Belfast Author of The 
Days of James IV , The Tran sit fhn Period , Spenmens of Middle Scots, 


I Spencer, Herbert. 

/ Sigurd , 

I Strathclyde 
f Skeleton ; 

I Skin and Exoskeleton ; 

I Skull , 

I Spinal Cord {in part) 

[ Silures , 

Spain History, Ancient 

Spenser^ Edmund {in part) 


Sphinx {in part). 


Sokoto. 

I Strategy 

[ Stephen, Sir J F , Bart 

I Slwa , Sobat {tn part ) , 
Somaliland , 

South Africa Giography and 

i Statistics , History {in part), 
and Bibliography , 

Stanley, Sir Henry 


I^Silk {in part) 

c Sinter , 
j Spinel , 

I Spodumeno 

I SIdon 


Sindhi and Lahnda 


Staweil, Sir William. 


Smart, John. 


I Spectroheliograph 

I Stanley, Dean {in part) 

j Sicily • Geography and 
I Statistics {in part) 

/Stirling, William Alexander, 
Earl of (/« part) 



G. J. T. 

G Mo. 

G Sa 

G W T 

H*Br 

H Cl 

H E S* 

H F G 

H H F 

H Ja 

H M R. 

H M Wo 

HOF 


H R T 
H St 
H S J 

H W C D 

I A. 

J A Co 

J A E. 

J A H 
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George James* Iurner 

Barnstcr-at-Law, Lincoln's Inn Editor of Select Plea% of t 
Society • 

Gaetano Mosca 

Professor of Constitutional Law, University of Turin 
GAorce Saintsbury, D C T LL D 

See the biographical article Saintsbury, George E B 
Rev Griffithes Wiifuer Thatcher, M A , B D 

Warden of Camden College Sydney, NSW hormtrly 1 
Testament History at Mansfield College, Oxford 


Forests for the Schkn-j^ Soke 

r Sicily Geography and Statistics 
I {in part) 

[stafil, Madame de 

ar in Hebrew and Old | SIbawalhl 


Henry Bradify, MA Ph I) ( 

Fellow of the British Academy Joint-editor of the New Fngltsh Dntionary [ Slang 
(Oxford) Author of The Story of the Goths , 1 he Making of English , Ac 1 . 


Sir Hugh Chari es Ciifford, KCMG 

Colonial Secretary, Ceylon Fellow of the Royal Colonial Institute 
Resident, Pahang Colonial Secretary, frinielid and Tobago, 1903-1907 
of Studies in Broivn Humanity , turther India, &c Joint-author of A 1 
of the Malay Language 

Horace Eiisha Sci doer (d igoa) , 

Formerly Editor of the Atlantic Monthly Author of I ife of James Russell Lowell , 1 Stowe, Mrs Beecher. 

History of the United States , &c t 

Hans Priedrich Gadow, M A , FR S , PhD /c!!**^**n/ » j 

Strickland Curator ind lecturer on Zoology in the Univeisity of Cambridge 1 UJ LStras , 

Author of " Amphibia, and Reptiles ” m the ( amhridge \atural History , iS.e I Sphenodon 

^ H Hamilfon Fyfl [ 

special Correspondent of the Dailv Mail Dramatic critic of The World \uthor of-j Stepniak, Sergius 
A Modern Ispasia The \ew Spirit in Egypt , Ac I 

Henry Jackson, M A , T itf D , I L D , O M f Socrates , 

Regius Professor of Greek in the Imieersity of Cambrielge and Fellow of 1 unity ' Sophists , 

College Felleiw eif the British Aeaeleiny Vuthor of Tixts to illustrate the History I Rneitcfnnus 
of Greek Philosophy om Thales to Aristotle v 

Hugh Munro Ross f Signal Army Signalling (/« 

Formerly Exhibitioner of Lincoln College Oxford Editoreif 1 he Times Fngineering 1 part) a,nd Railway Signalling 
bupplement Author of british Railways t {mpart) 

Harold Mellor Woodcock, 1 ) Sc C 

Assistant to the Professor of Proto Zoology, London University Fellow of Uni- I 
ve rsity College , T onelon Author of Haemoflagellates m Sir L Ray Lankester s j " 

1 realise of Zoo'ogv, and of various seientihe papers v 


Formerly 
Author I 
dictionary 


Singapore , 

Straits Settlements 


Henry Oog Forbes LI D , 1' R (> S , F G S 1* Z S | 

Director of Muse urns to the Coqior ition of I nerpeieil Reader m Ethnographv in 
the University of Liverpool Explorer of Mount Owen Stanley, New Guiiua, | 
Chitham Islands inel Seikeitri Author eif t Naturalist s Wanderings in the Lasttrn 
Aichipelago Lelitor and part autheir of Natural History of isoKotra and Ihd-el- 
Kun , Ac 

Hfnry Richard Iedder, PSA T 

Secretary and Librarian of the Athenaeum Club, London t 

Henry Sturt, M A / 

Author of I dola Theatn , The Idea of a Fiee Chunh Personal Idealism I 

Hfnry Stuart Jones, MA ( 

Formerly Fellow and lutor of Trinity College, Oxford and Director of the British ' 
Schoeil at Rome Member of the German Imperial Archaeological Institute j 
Author of I he Roman Empire Ac v 

Henry Wiliiam (ariess Dams M A f 

Fellow and Tutor of Balliol College Oxford Fellow of All Souls’ College Oxforel, -j 
i895--igo2 Author of England under the Normans and iiigivnis , Charleniai,nt V. 

Israel Abrahams, M A f 

Reader in Talmuelic inel Rabbinic I iterature m the University of Cambridge | 
lormirlv President, Jewish Histoiical Society of I nglami Author of A bhort j 
History of Jewish Literature , Jewish Life in the Middle Ages , Judaism , Ac 

Hon Sir John Aifxandfr Cockburn, KCMG MD f 

Knight of Gr ic e of the Order of St John of Jerusale m Premier and Chief Secretary, I 
South Australia, 188(9-1890 Minister of Education and Agriculture, 189^-1808, J 
Agent General in I ondon, 1898-1901 \uthor of Australian 1 ederalion , Ac e 


Sokotra {tnpart)i 


Societies, Learned 
Space and Time 


Strabo 


Simeon of Durham , 
Stephen, King of England 

Simon Ben Yohai ; 

Singer, Simeon , 
Smolenskin, Perez , 
Steinschneider, M 

South Australia History 


James Alfred Ewing, C B , LL D , F R S , M Inst t E 

Director of (British) Naval Education Hon Fellow of King s College, Cambridge I 
Professor of Mcch inism ind Applied Mechanics in the University of Cambridge, 
1890-1903 Author of The btrength of Materials , Ac 


[ Siemens, Sir William , 
Steam Engine , 
Strength of Materials 


John Allen Howe c 

Curator and Librarian of the Museum of Practical Geology, London Author of J Silurian 
Geology of Building btones ( 


James Bonar, M A , I L D c 

Master of the Royal Mint, Ottawa Senior Examiner to the Civil Service Com- | eo«j«ijc|n 
mission, 1895-1907 Author of Mallhus and hts Work Philosophy anif Political 1 
Economy Ac • I 



X 

J Bra. 

J.Bt 

J C Br. 

J. D. B. 

J.F-K. 

J G G A. 

J G M 

J H A H. 

J H P 

J. H. R. 

J HI R 

J H van’t H 
J K I 
J L M 

J.L.N. 

J.M 

J M.BL 

JON. 

J Pe 

J P E. 

J.S F 


INITIALS AND HEADINGS OF ARTICLES 


(stole. 

, r Staircase , Construction , 


Spain* Language {tnpart),BXi6. 
Literature {in part) 


Sinope. 


JosFPit Braun, S J 

Author of Die Liturgische Gewandting , &c 

Jamfs Bartlett 

Lecturer on Construction, Architecture, Sanitation, Quantities, Ac , at King’a j 
CollOKC, London Member of Society of Architects Member of Institute of Junior^ Oteei t/OHStruction , 
Engineers I Stone. 

John Caspfr Branner, Ph D , LL D , F G S f 

Vic>.-Prcsiclent and Professor of Geology in Leland Stanford Untvcrsitj^ California I 
Director of the Branner-Agassiz Expedition to Brazil, iSyg State Geologist of t South America 
Arkansas, 1887-1893 Author of numerous works on the geology of Brazil, Arkansas I 
and California I 

Jamfs David Bourciiier, M A , F R G S f silistria ; 

King's College, Cambridge Correspondent of The Times in South-Eastern Europe J 0^*10 * 

Commander of thi Onhrs of Prince Danilo of Montenegro and of the Saviour of | ' 

Greece, and Officer of the Order of St Alexander of Bulgana 1 . StamoolOV, StCian. 

James Fitzmauricf-Kelly, Litt D , F R Hist S 

Gilmour Prof< ssor of Spanish Language and Literature, Liverpocfi Umversity 
Norman McColI Lecturer, Cambridge Lniversity Fellow of the British Academy 
Member of the Royal Spanish Aeademy Knight Commander of the Order of 
Alphonso XII Author of A History of Spanish Literature , dc 

John Gforof Ciark Anderson, MA 

Ctnsor and Tutor of Christ Church, Oxford formerly Fellow of Lincoln College - 
Craven Ecllovv, Oxford, i8y6 Conington Prizeman, 1893 

John Gray McKfndrick, M D , LI D , F R S , F R S (Edin ) 

Emf ntus Professor of Physiology in the University of Glasgow Professor of Physi- 
ology, 18 76-1 90O Author of £i/c JH Mohow , Life of Helmholtz , dc 

John Henry Arthur Hart, M A 

Fellow, Theological Lecturer and Librarian, St John’s College, Cambridge 

John Henry Poynitng, D Sr , F R S 

Proftssor of Physics and Dean of the Faculty of Science in the University of 
Birmingham Formirly Fellow of Tiimty College, Cambridge Jomt-au lor of 
Text-Book of Physics 

John Horace Round, M A , LL D 

Balliol Collegi , Oxford Author of Feudal England, Studies in Peerage and 
Family History Peerage and Pedigree dc 

John Hoiiand Rosf, M Litt D 

Christs College, Cambridge Lecturer on Modern History to the Cambndge 
Universitj I ocal Lectures Syndicate Author of Life of Napoleon I , Napoleonic 
Studies 1 he Dtvelopment of the European Nations , The Life of Pitt , dc 

Jacobus Hfndricus van’t Hoit LI D, DSc, 

See the biographical article Van x Hoff, Jacouus Hfndricus 

John Kells Ingram, T I D 

See the biographical article Ingram, John Kflls 
John T inton M\ res, M A , F S A 

Wykeham Professor of Ancient History in the University of Oxford, and bellow of j 
Magdah n College 1 ormerly Gladstone Professor of Greek and Leeturer in Anc'cnt ' gQjj (Cvprus\ 
Geography in the University of Liverpool, and Lecturer on Chssical Archaeology j \ t P 
in the Umversity of Oxford v 

J Lane-Notter, M a , M D , F R S Med r 

Colonel (retirnl) Ro>al Army Medieal Corps Formerly JProfessor of Mihtirv | 


f Sleep ; 
1 Smell. 


Sibylline Oracles 


I Stafford Family , 

[ Stanley Family {in part) 

( Sieybs, Emmanuel Joseph , 
Stem, Baron 


{ 


Stereo-isomerism 

f Slavery (in part ) , 

^ Smith, Adam (in part) 


Hygiene, Army Medieal School at Netley 
Hygiene , dc 


Autlior of 2 he Theory and Practice of |^Soil Soil and DtseasOi 


Sir John Macdonell, C B , M A , LL D 

Master of the Supreme Court, London Foimerly •Counsel to the Board of Tiade C 
and tin London Chamber of Commerce Quain Professor of Coi^arative Daw, | Sovereignty , 
and Dt in of the Faculty of I^w, Uiyvcrsity College, London Fditor of State [ 


Trials, Cttil Judicial Statistics, 
The Land Question , dc 


dc Author of Survey of Political Economy , 


Spheres oi Influence 


John Malcotm Mipchell [Solon, 

Sometime Scholai of Queen’s College, Oxford Lectunr in Classics F ist London J Sphinx (in part) , 

College (University of London) Joint-editor of Grote 3 History of Greece I strategUS 

Rev Jamfs Okfy Nash, M A c 

Hertford College, Oxford Headmaster of St John’s College, Johannesburg J Sisterhoods 
Formerly Mission iry of the S P G in Johannesburg | 

John Percival, M A c 

St Johns College, Cambridge Professor of Agricultural Botany at UnncrsityJ goil 
College, Reading Auihor oi Text-Book of Agricultural Botany , &c [ 

Jean Paul Hippolytf Emmanuel Adh^mar Esmfin [ 

Professor of I^w m the University of Pans Ofheer of the Legion of Honour | ex.*,. 

'' ’ ' • ’ • ' France Author of Cours ilhnentaire d'histoire du drcilj States-General France 


I 


Member of the Institute of 
fran(ais &c 

John Smith Flepi, D Sc , F G S r glU 

Petrographer to the Geological Survey of the United Kingdom Formerly Lecturer J , rL, . 
on Petrology in Edinburgh ymversity Neill Medallist of the Royal Society of I wOLOgy , 

Edinburgh Bigsby Medallist oi the Geological Society of London L Spherulltes. 
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James Smith Reid, M A , I L M , I itt D , LT D f 

Professor of Ancient History m the Umversity of Cambridge and Fellow and Tutor J Silias Italicus , 
of Gonville and Cams College Hon FlUow, formerly Fellow and Lecturer, of j StatiUS 
Christ’s College Pditor of Cicero's De Anitctlta &c V. 


JAhn Thomas Bealby 

J oint-author of Stanford s Luvope Formerly Editor of the Scottish Geographical 
lagazine. Translator of Sven Hedin’s Through Asia, Lgntral Asia and Tibet , dec 

James Vernoh Barti et, M A , 1) D 

Professor of Church History, Mansfield College, Oxford Author of The Apostolic 
Age , Ac 

James Williams, M A , D C L , LL I) 

All Souls' Rc ider in Roman Law in the University of Oxford, and Fellow of Lincoln 
College Barnstcr-at- Law of Lincoln’s Inn Aumor ol Law of the Universities , Ac 

John Waiter Grrcory, D Sc , F R S 

Professor of Gi ology in gthc University of (.lasgow Professor of Geology and 
Mineralogy in the Umversity of Melbourne, 1900-1904 Author of i he Dead Heart 
of AustraJia itc 

James Wyciifif Hfaulam M \ 

Staff Inspector of Secondary Schools under the Board of Education Formerly 
Fellow of King s Collegi , Cambridge, and Professor of Greek and Ancient History at 
Queen s College, London Author of Bismarck and the Foundation of the German 
Empire , Ac 

Kinosley Gariand Javne 

Some tune Scholar of VV idham College, Oxford Matthew Arnold Pnzeman, 1903 
Author of Vasco da Gama and his 5 ui cessors 
Rev Kirsopp T ake, Af A 

Lincoln C^llegi , Oxford Professor of F irly Christian Literature and New Testa- 
ment 1 Mgesis in the University of Leiden Autlior of 2 he Text of the Hew Testa- 
ment 1 he Historical Ltidence for the liesurrectwn of Jesus Christ, Ac 

Katiii^fn Schlfsincfr 

Editor of the Portfolio of M usual Irchatologv Author of The Instrun tnts of the 
Orchestra 

Rev T fwis Campbpit D C T LLT) 

See the biographic il article Campui ll, Lewis 


f Siberia (tn part) , 
j Simbirsk (m pari) , 
j Smolensk (tn part) , 
I Stavropol {m pari) 

I Stephen, St 


I Statute 

I South Australia Geology, 
f Stephan, Heinrich von. 


{ Spain Geography and 
Statistics 


Soden, Hermann von 


( Sistrum , Sordino , Spinet , 
Stringed Instruments 

I Sophocles 


Loui<? Dttchesnf 

bee the biographic il article Duciii sne, Louis M O 


/ Sincius , 

I Sixtus I -III 


Sillimamte , Smaltite , 
Sodalite , Sphene , Stannite , 
Staurolite , Stephanite , 
Stibnite , Stilbite , Strontianite 

Smoke (/« part) 

Moritz Cantor ?ji 1) r 

Honorary Professor of M ithematics m the University ot Heidcibeig Ilofiat of the | Stevinus Simon 
Cciman Empire Author oi Vorlesungtn nhrr die Geschu life dir Alathematik , Ae * 

Moses Gaster, Ph H / 

Chief Kabbi of the Sephardic Conmumtus of 1 ngland llehestir lecturer at 

Oxlord on Slavonic ind Byzantim literature, 18S0 and 1891 President of the Sturdza (family) 

Eolli-lort Society of 1 ngland \iri President, Anglo-Jewish Association Author ‘ 
of History of Rumanian Popular Literature , Ac 

Morris Jastrow, Ph D 

Professor of Semitic I^anguagts, University of Pennsylvania Vuthor of Eihgion 
of the Babylonians and Issynans , Ac 

May Arthur Macauitffi< 

Formerly Divisional Judge m the Punjab Author of The Sikh Religion Us Gurus, 

Saireci WrUtvgs and Authots , &c Editor of Life of Guru Aanak, m the I’unjabi 

I inguagt 

]\Iarcls Niebuhr Pod, M A 

Fellow and 1 utor of Oriel College, Oxford Umversity Lcetiinr in Epigraphv 
Joint author of Catalogue of the Spaita Museum 

Maximilian Otto Bismarck Caspaki M A 

Reader m Ancimt History at Londm University Lcctunr in Gretk it Burning-, 
ham Umversity, 1905-1908 

Normvn McLevn, M a 

Lecturer in Aramaic, Cambridge University Fellow and Hebrew Lectuicr, Christ s 
College, Cambridge Joint-editor of the larger Cambridge beptuagint 

Osmund Airy, M A , LT D 

H M Divisional Inspector of Schools and Inspector ot Training Collcgis, Board of 
Education, London Author of Lohjs \/F and the tnglish Kt star atnm , Charles 

II Ac Editor of the Lauderdale Papers , Ac 

David Orme Masson, M A , D Sc , J' R S 

Professor of Chemistry Melbourne University Author of paj^rs on chemistry in Smoke (in part) 


Sin (Moon-god'' 


Sikh , 
Sikhism 


Sparta 

Sicyon 

Stephen Bar Sudhaile. 


I Sidney, Algernon , 
I Somers, Lord 


l^nuiNSKJJ iVMtyS aee.''ieiVK, lu 

Assistant in Departmint of Mineralogy, British Museum Pormerly ‘schol ir of 
Sidney Siissix College, Cambridge, and Harkness Scholar Editor of tlie Mincralo- 
gtcal Magazine 

L\URLN( r Wf NSI E\ ( rlUBB 

Sicntary of the Coal Smoke \batem<nt Society, and of the Commons and Foot-- 
paths Prcservition Society 
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Oldfiei d Thomas, F R S , F Z S 

Senior Assistant, Natural History Department of the Bntish Museum Author of 
Catalogue of Marsuptaha tn the British Museum 
Philip A Ashworth, M A , D Juris 

New Collepfp, Oxford Barnsttr-at-Law Translator of H R von Cncist's Hti/ory 
of the English Constitution 

Prince Peter Alexeivitch Kropotkin 

See the biographical article Kropotkin, Prince P A 

Peter Thai mers Mitchei i,M\,FRS,F 7 S,DSc ILD 

Secretary of the Zoological Society of I ondon University Demonstrator in 
Comparative Anatomy and Assistant to Linatrc Professor at Oxford, 1888-1891 
Author of Outlines of Biology , d,c 
Philip ( hesney Yorke, M A 

Magdalen ColUgi, Oxford Editor of Letters of Princess Elizabeth of England 
Philip Schidrowit/, Ph D , F f S • 

Member of the Council, Institute of Brewing Menilnr of the Committee of Societv 
of Clieirueal Industry Author of numerous articles on the Chemistry and 
feclinology of Brewing, Distilling, Ac 

Paul Vinogra.doff, D C L , LL D 

See the biographical article Vivogradoff, Paul 
I ORn Rayieich 

Sec the biographical article RAaincii, 3RD Baron 
Robert Alexander Siewart Macalisier, M A , FS A 

St John’s College, Cambridge Dnecteir of 1 xcavations for the Palestine Ex- 
ploration Fund 

Robert ])rfw Hicks, M A 

bellow, formerly I ccturer in Classics, Trinity College, Cambridge 
Riv Rohi<rt Henk\ CH\RLrs, M \ T) D , D Eitt 

Grinheld Leeturtr, and Lecturer in Biblical Studus Oxford and FelloAv of Merton 
Colltge Fellow of the British Academ) I orraerlv Protessor of Biblical Creek 
Trinity College Dublin Author of Cntual History of the Doitnuc of a I utun Life 
Book of Jubilees Ac 

Robin Humpiirfc Tkof 

Pnncip il Musical Critic for tlu Daily Telegraph Author of -iniials of the ^oiuuh 
Festivals , 8 cc 


I Skunk {tn part) 

I Simson, Majtin E von 

j Siberia {in part) , 

J Simbirsk {in pari ) , 
j Smolensk (in pari) , 
(.Stavropol {m part) 

I Species 

{ Strafford 

I Spirits 

{ Socage 
{sky 

I Sodom and Gomorrah. 
Stoics 


I Solomon, The Psalms of 


Strauss, Richard 


Robert Hamilton VtTCir, CB 

Colonel RE Fmploccd on the defencis of Bermuda Bristol Chinnel, Plymouth 
Ilirboui and M ilta, 1801-1870 Sicntirj of R L Institute, Chatliam, 1877-iSSt 
Deputy Inspector (t< neral of I orlihe elions, i88<)-i8<)4 Author of Gordons 
Campaign tn China Life of Lieutcnanl-tteneral Sir Gerald Giaham Editor of the 
RE Journal, 1877-1884 


Strathnalrn, Lord 


Reginald Innes Pocock, FZS 

Superintendent of the Zoological Gardens, London 

Ronald John McNeiii, M \ 

C h 1st Church Oxford Barrister-at-Law Eormerly 
Gazette (London) 


I Spiders 

I Sidney Sir Henry , 

Simnel, Lambert , 

Smith, Sir Henry , 

Somerset, Earls and Dukes of , 
Stone, Archbishop 


Rich\rd Ladfkker, FRS, FC. S, FZS 

Member of the Staff of the Geological Survey of India, 1871-1882 Author of 
Latalogui of J os-ul Mammah, Ki f liU \ and birds in the British Museum , 1 he Dter 
of all 1 ands The (1 ante 4 ntmals of Afiua Ae 


Sifaka , Sirenia , 
Skunk {tn pari ) , 
Souslik , Squirrel , 
Squirrel Monkey. 


Robi- rt Munro, M a , M T) , LL D , F R S (F dm ) r 

Dalrymple I oetuier on \rchacologv in th^^ University of Glasgow for loro Rliind j 
Lecturer on Vrclutology, 1888 Secre tarv of the Society ot Antiepianes of Sco^^Und, j bionencnge , 
iSSS-i8oy 1 ounder of the Munro I 01 tun ship on Anthrojulogv and I’rehisteu le j Stone MonunicntS 
Arehacologv in the University of Ldmburgh Author of The Lake-divelhngs of 
Europe, Prehistoric Scotland, and its plate tn European Civilization , eS.c k 


Rkh\rd Makdougali Brisbane Francis Kniia D S O 

Colonel RA Commanding R \ Southern Deft nccs, Portsmouth Se^rved 
through till Soutli African War, 1899-1902 Chief Instructor at the bchool of 
Guam I y, 1904-1908 


Robert Nisbft Bain (d 1009) 

Assistant Librarian, British Museum, 1883-1909 Autl or of Scandtnat la The 
Pnhltcal H story of Denmark, borwav and Sweden, j^ij-igoo The I trsl Romanovs, 
Slavonic Fiirope The Political History of Poland aid Russia from 
j^b<p to jjyb eS.c 


Sights 

Sigismund I, II and III of 
Poland , 

Skarga, Piotr , Skram, Peder , 
SkrzyneckI, Jan Zygmunt , 
Sophia, Aleksyeevna , 
Sprengtporten, Count Goran , 
Sprengtporten, Jakob , 
Stanislaus I and II of Poland , 
Stephen I and V of Hungary ; 
Stephen, Bathory , 

Struensee, Johan F , 

Sture {family) 
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R. Phknp Spiers, F S A , F R I B A r 

Formarly Master of the Architectural School, Royal Academy, London Fist j Stair , 

President of the Architectural Association Associate and hollow of Kin^ s College, ^ Staircase Archtteclure , 
Corresponding Member of the Institute of France Lditor of Fergusson s j gpj|.g ’ 


London 

History of 'Irchxtecture Aiiihov oi Archtteoture Last and West , Ac 
AiCHARD bNOW 

Examiner in Silk 1 hrowing and Spinning for the City and Guilds of London Instituti 
RoBERI SF.YMOUR CONWAY, M A , D Lll"! C 

Professor of Latin and Indo-European l^hilology in the University of Manchester | 

Formi rlv Professor of Litin in University College, Cardiff , and Fellow of Gonville 
and Caiub College, Cainbiidgc Author of fhe Italic Dialects 

Stanley Arthur ( ook f 

Lecturer in Hebrew and Syriac, and formerly 1 ellow Gonville and Cams Colkge, | Simeon , 
Cambridge Ldilor for the Palestine Exploration Fund Author of Glossary of i Solomon 
Aramaic Inscriptions The I aws of Moses and the Code of Hammurabi Critical 
Notes on Old Testament History , Religion of Ancient Pa'cstine , &c 1 

SiofCs BlOndai * 

Librarian of the University of Copenhagen 
Sir Shirley Forster Murph\ , FRCS 

Medical OPicer of Health for the County of London 
St (lEORCE Srock, AI A 

Pembioke Col'cge, Oxford Lecturer in Greek in the University of Birmingham 
Simon Newcomu, 1) Se , H 1) 

Set the biographieal article Ni'weoMH, Simon 


I Silk Trade and Commefce 


Siculi (tribe) 


{ SigurSsson, Jon 
[ Slaughter-house 
I Simon Magus 
I Solar System 


Tiiom\s Asinn AI A , D T in 

Dirtctor of the Hiitish Si hool of Archaeologv at Romt Formt rlv Scholar of Christ 
Chureh, Oxfoid Ciaven li’lovv, 181)7 Cemingttm Pri/unan, lyoO Member of 
tht Imptn il C trman \rchaeologieaI Institutt \nthor of The Classical 1 apographs 
of the Roman Campagna 


Sicily Geography and Statistics 
(tn part), and History (in 
pait) , 

Siena (in part) , 

Sigma , Soluntum , 

Sora , Spoleto , 

Stabiae , Subiaco 


Thomas Andrfw Archfk MA 

Author of The Crusade of Rtihard I 
flMOIIlY AuCUSriNE (OCHLAN, ISO 
\gi nt-(ieneral for New South Wales 


{ Silvester II 


Governrat nt Statistiei 11 


Ntw South Wall s 

lySO-ioos Honor irv Felltm of thi Rojal Statistical Society \uthor ol Wealth 
and Pmgress of New South Wales, Siatistual Account of Austialiu and \iw 
Zealand Ac 

Sir Ihomas Barclay 

Mtrnbtr of tin In titut< of International Law Officer of the Legion of Honour 
Author of Ptoblems of Inlernational Praitue and Diplomacy Ae M P foi Black- 
burn, I<)IO V. 

Theodore Fri MiNPHin SEN Cot TIER PhD 

Assistant ProftSbor of History, Williams College, Williamstown, Mass I 

lnoM\s Sfclombe, MA f 

n illiol C ollegt , Oxford I eeturt r in Historj , F asf London and Birkbtel ( olli gt s, 

University of T ondon Stanhope Prireman, Oxford 1887 \ssistant T elitor of 
Dietionars of National Biography, 1891-1901 \uthor ol 1 he ige of Johnson , eVc 

Waiilr Thfodorf AV X 1 1 s-Uunton 

Seethe biogr iphit d article Watts-Dunton, Wai ter TiiroDORr 
Thomas AViiiiavi Fox 

Profissor of Textiles in the University of Manelustir Author of Mechanus of 
Wearing 

Thomas Wiiiiam Rh\s Davids M A LI D , Ph D r 

Professor of Comparative Religion, Manchester University Presielent of the Pili 
lext Society Fellow ol the British Academy Professor of Pah and Buddhist] crg.-i 
literature University Colli ge, London, i88a-i<)04 Seeietaiv and librarian eh | ® 

Royed Asiatic ‘'ociety, 1885-11)02 Author of fit ddhism Sacred hooks of the 
Buddhists , Early Buddhism , Buddhist India , Dialogues of the Buddha A.e 1 . 

The Hon Lady Welbv f 

Formerly Maul of Honour to Queen Victoria Author of I inks and C lues , Grains of Slgniflcs 
Sense , What is Meaning ^ [ 

Rev William \u( ustus Brfvoort Cooiidgf, MA F R G S , Ph D 

Fellow of Magd lie n College, Oxford Ih-ofessor of English History, St David 
Colli ge, I^mpete 1 1880-1881 Axilhor ol Guide du Haul Dau phi ne 1 ht. Range of \ 
the Todi , Guide to Grindehvald Guide to Switzerland The dips in Nature and tn 
History, etc Editor of the dlpine Journal, 1880-iSSi , Ac 

Walter Armstrong Graham 

Adviser to His Siamese Maiesty’s Minister for \gricultur< Commander, Order of 
the White Elephant Member of the Burma Civil Service, i88e)-ii)03 Author of | 

The I rench Roman Catholic Mission tn Siam , Kelantan, a Handbook , Ac 

Walter Armitaoe Jusiice Ford 

Sometime Scholar of King’s College, Cambridge 
ColLs'e of Music London 


South Australia 

and Statistics 


Spy (in part) 

State 


Smollett , 

Stephen, Sir Leslie 

Sonnet 

Spinning 


Geography 


Simler, Josias , 

Simplon Pass, Sion (canton ) , 
Soleure (canton ) , • 

Soleure (Unvn ) , 

SplUgen Pass , Stans , 
Stumpf, Johann 

Siam 


Teacher of Singing at the Royal-! Song (tn music) 



XIV 

WAP 

W C D W. 

W E.G 

W Ho. 
W.Hu. 

W L. C,* 

W L G. 

W.M. 

W Maoa 

w. Mca 

W M F.P. 
W M R. 
W.M Ra. 
W. N.S. 

W. W. F.* 


Fohndrly Inspector-General ofJ Sobat (in part) 
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Walter Alison Phii UPS, M A I » 

Formerly Exhibitioner of Merton College and Senior Scholar of St John's College, J Spain * History (in fart) , 
Oxford Author of Modem Lurope | &c I Sfates-General , 

. ^ - I Stolen Goods (mpart) 

WiiiiAM Cecil Dampier Whetham MA, FRS r /> 

Fellow and Tutor of Trinity College, Cambridge Author of Theory of Solution , Solution. 

Recent Development of Physical Sctenee , The Family and the Nation &c 

Sir William Edmund Garstin, G C M G 

British Government Director, Suez Canal Co 
Irrigation, Lgyiit Advistr to the Ministry of Pubbe \ 

Wynnard Hoopfr, M a r Statistics , 

Clare Colltgi , Cambridge Financial Editor of The Times, I ondon \ Stock Exchange. 

Rev Wii i iam Hunt, M A , Litt D t 

President of the Royal Historical Society, 1905-1909 Author of History of the J 
English Church, ji^j~/o 66 , The Church of England in the Middle Ages , Ac 1 

WiriiAM Lee Corbin, A AI ' fc 1, 1 .i 

Associate Professor of English, Wills College, Aurora, New York State SparkS, Jared. 

WiLi IAM Lawson Grant, M A r 

Professor of Colonial Histor\, Queens University, Kingston, Canada Formerly | StrathCOna and Mount Royal, 
Belt Lictuier in Colonial History, Oxford Univeisity Editor of icts of the Privy') Lord 
Council (Canadian Series) 

[ Spenser, Edmund (m part ) , 


Stubbs, William. 


Wii I TAM Minto, M A 

btc the biographie.il article Minto, William 


■j Steele, Sir Richard (in part ) , 
[ Sterne, Laurence (in part)^ 


[ Simon, Sir John 


Sir Wiiliam MacCormac, Barf 

See the biographical article MacCormac, Sir William, Bart 

WiLIIAM McDougall, M a / 

Wilde Reader in Mental Philosoph> in the University of Oxford Formerly Fellow J Subliminal Self 
of St John s College, Cambridge [ 

William Mcithew Funders Ptfrif, FRS, I) C L , Litt D 
See the biographical article Petrie, W M Ilinders 

W'lLLiAM Michael Rosstm 
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SHUVALOV (sometimfs writltn Schouvaloi t), PETER , dcmned him as too concilialon , and reproached h-in with hwinc: 
ANDRLIVICH, CouNi (i<^27 16^9), Kussiin diplonuitist, v\as nctdlcssl) given up niin\ ol the id\ antages cci iircc' 1 )\ thevar 
hoin in 1827 of in old Russian famil> whch rose to distintUon >01 a time Alexander II nsisted tin popular rlimour hut in 
and imperial favoui about the middle of the i8th eentar> | the autumn of 1877, when Prince BiMiurf k assumed an attitude 
htvcral ol its members attained high renk in the arm) and the ^ of hostility towards Russia, Count Shuvalov, who lad been 
civil adnunistiation, and one of them may be legardecl a> the | long regarded as too amenabli to Bismarcknn influence, was 
foundci of the Moscow Universitv end theSt Pctcisburg A< idem) [recalled from his post as ambassador in I ondon , and aftei 
of the Jnne Arts As a youth Count Petei Andreivuh showed j liv ing for nearl) ten > cars in retirement ht died it St Petersburg 
no desire to cmulaLe his distinguished imestors He studied 1 in ibSg (D M V\ ) 

)ust enough to qu ility lor the iiinv , and for netrlv twent) )<ars SHUYA, a town in the government of \ ladimir 68 m bv lail 
he led the agreeable, commonplace hie ol a fashionable ofheer H E of the town of Vhdimir It is one of the chief centres of 
ol the Ciuvnls In 1804 Court influcnei secured tor him the the cotton and linen udustrics in middle Russia It u built on 
appointment of (jovernor-fieneral of the Baltic Provinces, and the high left bank of the navigable Te/a, a tnbui r) of the 
m that position he give evKltnee of 0 muc li naitird ability and Kl>a^ma, with two subuibs on the right b ink Ann dists men- 
tict that in 1866, when the revolutionar) lermentalion in the tion pnruts of Shu)a in 1403 Its first linen manufactures were 
vounger section of the educated classes made it advisable to cstiblished m 17SS , but in 1800 its population did not exceed 
[lice at the head of the political police a man of exceptional 1500 In 1882 it hid 19 <^60 inh ihitants, and 18,968 in 1897 
intelligence and eiietg), he was selected bv tlie tmpeior for the 1 inneries, cspceiall) for the prepiration of sheepwkins — widcl) 
po t In iddition to his regulir functions, he was entrusted by | renowned throughout Russi i — still maintain their importance, 
his Majesty with much work ot a confidential, dclicite nature, | although this mdustrv has migrated to a great extent to the 
meluciing a mission to London in 1873 The ostensible object couritr) districts Ihe eathedial (1799) is a large building with 
of this mission was to arrange amuablv certain diplomatic five gilt cupolas Nearl) every village m the vieinitv has a 
ciilheultics created by the advance of Russia in (.entrii Asia specialtv of its own- bricks, pottery, wheds toys, packing- 
but he was mstrucUd at the same lime to pup ire the way for boxes, looms and other weiving implements, house furniture, 
the marriage of the gi ind due hess Mane Alexandrovna with the sieves, combs, boots, gloves, felt goods, candles and so on ihe 
duke of Edinburgh, which took pUee in January of the following manufacture of linen and cotton in the villages, as well as the 
year At that lime the emperor Alexander II was anxious preparation and manufacture of sheepskins and rough gloves 
to ^.stablish cordial lelations with Lreat Britain, and he thought occupies about 40,000 peasants The 8huva merchants carry 
this object might best be attained by appointing as his diplo- on an active trade in these products all over Russia, and in corn, 
matie refvresentative at the British Court the min who had con- spirits, salt and other food stuffs imported 
ducted successfully the rec ent matrimonial negotiations Count SHWEBO, a town and district in the Sagaing division of I pper 
Shuvalov was accordingly appointed ambassador in London , Burma The town is situated in the midst of a rice [ lam, m 
and he justified his selection bv the extraordinary diplomatic bv rail N E from Mandalay pop (1901) 9626 It is of historic 
ability he displayed during the Russo- lurkish War of 1877-78 interest as the birthplace and ea[>ital of Alompra the founder 
and the subsequent negotiations, wlnn i^he relations between | of the last Burmese dvnastv \fUr British annexation it became 
Russia and Cireat Britain were stramed almost to the point of , an important military cantonment , but onh the wing of a 
rupture After the publication of the treaty of San Stefano, | European regmaent is now stationed here The aiea of the 

which astonished Europe and seemed to render a conflict inev It- I district is s 6^4 sq m , pop (1901)286891 bowing nn increase 

able, he concluded with Lord Salisbury a secret convention j of 2j% m the decade It lies between the katha Ippcr and 

which cinbUd the two powers to meet in congress and hnd Lower Chmd win and Mandalav districts Ihe Irrawaddv forms 

a pacific solution foi all the questions at issue In the delibtra - 1 the dividing line on the cast Ihc phvsical features of the 
tions and discussions of the congress he played a leading part, 1 district vary considerably The Mmwun range runs down 
and defended the mterests of his country with a dextentv which the whole eastern side, skirting the Irrawaddv In the nortn 
excited the admiration of his colleagues , but when it became it is a defined range but at Shemmaga, m tie south it sinks 
known that the San Stefano arrangements were profoundly to an undulation West of the Mu river, in the centra of the 
modified by the treaty of Berlin, public opinion in Rufsia con- | district, there *18 a gradual ascent to the hills which divide 
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Sagaing from the Upper Chindwm Between these ranges and 
on both bides of the Mu is a plain, unbroken except for some 
isolated hills in the north and north-east and the low Sadaung-gyi 
range in the south-east I he greater part of this plain is a nce- 
growing tract, but on the sloping ground maize, millets, sesamum, 
cotton and peas are raised A good deal of sugar is also produced 
from groves of the tart palm The Mu river is navigable for 
three months in the year, from June to August, but in the dry 
season it can be forded almost anywhere A good deal of salt 
is produced m a line which closely follows the railway Coal 
has been worked at Letkokpin, near the Irrawaddy 

The Ye-u reserved forests are much more valuable than those 
to the east on the Minwun and the Mudein Extensive irrigation 
works existed in Shwebo district, but they fell into disrepair 
m King rhibaw’s time Chief of these was the Mahananda Lake 
The old works have recently been m process of restoration, and 
m 1906 the mam cand was formally opened The rainfall 
follows the valleys of the Mu and the Irrawaddy, and leaves the 
rest of the district comparatively dry It vanes from an average 
of 29 to 49 in The average temperature is 90° in the hot season, 
and falls to 60" or 61° m the cold season, the maximum and 
minimum rc idmgs being 104° md 56° 

SIALKOT, or Seat kote, a town and district of British fndia, 
m the Lahore division of the Punjab I he town, which has a 
station on the North-Western railway, is 72 m N h of Lahore 
Pop (1901) 57,956 It IS a military cantonment, being the 
headejuarters of a brigade m the zncl division of the northern 
army Ihcre are remains of a fort dating from about the loth 
century , but the mound on which they stand is traditionally 
supposed to mark the site of a muc h earlier stronghold and some 
authorities identify it with the ancient Sikala or Sagal Other 
ancient buildings arc the shnno of Baba Nanak, the first Sikh 
Guru, that of the Mahommedan Imam Ali-ul-hakk and Raja 
Tej Singh’s temple The town has an extensive trade, and 
manufactures of sporting implements, boots, paper, cotton, 
cloth and shawl-edging There are Scottish and American 
missions, a Scottish mission training institution and an arts 
college 

The District of Sialkot has an area of 1991 sq m It is 
an oblong tract of country occupying the submontane portion 
of the Rechna (Ravi-Chenab) Doab, fringed on either side by a 
line of fresh alluvial soil, above which rise the high banks that 
form the limits of the riser-beds The Degh, which rises in the 
Jammu hilK, traverses the district parallel to the Ravi, and is 
likewise fringed by low alluvial soil The north-eastern boundary 
fs 20 m distant from the outer line of the Himalayas , but about 
midway between the Ra\i and the Chenab is a high dorsal tract, 
extending from beyond the border and stretching far into the 
district Sialkot is above the average of the Punjab m fertility 
The upper portion is very productive , but the southern portion, 
farther removed from the influence of the rains, shows a marked 
decrease of fertility The district is also watered by numerous 
small torrents , and several swamps or ^htls, scattered over the 
face of the eountr), are of consiclerablc value as reservoirs of 
surplus water for purposes of irrigation Sialkot is reputed to 
be healthy , it is free from excessive heat, judged by the common 
standard of the Punjab , and its average annual rainfall varies 
from 35 in near the lulls to 22 in in the parts farthest from them 
The population m 1901 was 1,083,909, showing a decrease of 3 % 
as against in increase of ii % m the previous decade This is 
expl lined b> the fact that Sialkot contributed over 100,000 
persons to the Chenab colonv {qv) The principal crops are 
wheit, birley, miize, millets and sugar-cane The distnct 
IS crossed b} a branch of the North-Western railway from 
Wa/irabad to Jammu 

The early history of Sialkot is closely interwoven with that of 
the rest of the Punjab It was annexed bv the British after the 
second Sikh war m 1849 since then its area has been consider- 
ably reduced, assuming its present proportions in 1867 During 
the Mutinv of'‘i857 the native troops plundered the treasury 
aud destroved all the records, when most of the European 
residents took refuge in the fort 


SIAM (known to its inhabitants as Muang That), an inde- 
pendent kingdom of the Indo-Chjnese peninsula or Further 
India It lies between 4° 20' and 20° 15' N and between 96° 30' 
and 106° E , and is bounded N by the British Shan States and 
by the French Laos country, E by the French Laos country 
and by Cambodia, S b> Cambodia and by' the Gulf of Siam, 
and W by the Tenassenm and Pegu divisions of Burma A part 
of Siam which extends down the Malay Peninsula is bounded 
E by the Gulf of Siam and by the South China Sea, b by British 
Malaya and W by the lower part of the Bay of Bengal The 
total area is about 220,000 sq m (For map, see 1ndo-C hina ) 
The country may be best considered geographically in four 
parts the northern, including the drainage area of the four 
rivers which unite near Pak-Nam Po to form the Menam Chao 
Phaya , the eastern, including the drainage area of the Nam Mun 
river and its tributaries, the central, including the drainage 
area of the Meklong, the Menam Chao Phaya and the Bang 
Pakong rivers , and the southern, including that part of the 
country which is situated in the Malay Peninsula Northern 
Siam is about 60,000 sq m in area In general appearance 
It IS a series of parallel ranges of hills, lying N and S , merely 
gently sloping aclivities in the S, but rising into precipitous 
mountain masses in the N Between these ranges flow the 
rivers Meping, Mewang, Meyom and Menam, turbulent shallow 
streams m their upper reaches, but slow-movang and deep where 
they near the points of junction The longest of them is over 
2 so m from its source to its mouth Ihe Meping and Mewang 
on the W , rising among the loftiest ranges, are rapid and 
navigable only for small boats, while the Meyom and Menam, 
the eastern pair, afford passage for large boats at all seasons 
and for deep draught river-steamers during the flood-time The 
Menam is the largest, deepest and most sluggish of the four, 
and in many wavs resembles its continuation, the Menam ( hao 
Phaya lower down On the W the river Salween and its tributary 
the Thoung Yin form the frontier between Siam and Burma for 
some distance, draining a ])art of northern Siam, while in the 
far north-east, for a few miles below Chieng Sen, the Mekong 
does the same Ihe districts watered bv the lower reaches of 
the four rivers are fertile and are inhabited bv a considerable 
population of Siamese Farther north the country is peopled 
by Laos, scattered in villages along all the river banks, ancl bv 
numerous communities of Shan, Karen, Kamoo and other tribes 
living m the uplands and on the hilltops 

Eastern Siam, some 70,000 sq m in area, is encircled by 
well-defined boundaries, the great river Mekong dividing it 
clearly from French I.aos on the N and E , the Pnom Dang Rek 
hill range from Cambodia on the S and the Dom Pia Fai range 
from central Siam on the W The right bank of the Mekong 
being closely flanked by an almost continuous hill range, the 
whole of this part of Siam is practically a huge basin, the bottom 
of which IS a plain lying from 200 to 300 ft above sea-level, and 
the sides hill ranges of between 1000 and 2000 ft elevation 
The plain is for the most part sandy and almost barren, subject 
to heavy floods m the rainy season, and to severe drought in the 
dry weather The hills are clothed with a thin shadeless growth 
of stunted forest, which only here and there assumes the character- 
istics of ordinary jungle The river Nam Mun, which is perhaps 
200 m long, has a large number of tributaries, chief of which 
is the Nam Si The river flows eastward and falls into the Mekong 
at is° 20' N and 105” 40' E A good way farther north two 
small rivers, the Nam Kum and the Nam Song Kram, also 
tributaries of the Mekong, drain a small part of eastern Siam 
Nearly two million people, mixed Siamese, I ao and Cambodian, 
probably among the poorest peasantry in the world, support 
existence in this inhospitable region 

Central Siam, estimated at 50,000 sq m in area, is the heart 
of the kingdom, the home of the greater part of its population, 
and the source of nine-tenths of its wealth In general appear- 
ance it IS a great plain flanked by high mountains on its western 
border, inclining gently to the sea in the S and round the inner 
Gulf of Siam, and with a long strip of mountainous sea-board 
stretching out to the S E The mountain range on the W is a 
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continuation of one of the Ganges of northern Siam, which, 
extending still farther sout|iward, ultimately forms the backbone 
of the Malay Peninsula Its ridge is the boundary between 
central Siam and Burma The highest peak hereabouts is 
Mogadok, 5000 ft , close to the border On the L the Dom 
Pia Fai throws a point over 4000 ft , and the south-eastern 
range which divides the narrow, littoral, Chantabun and Krat 
districts from Cambodia, has the Chemao, Saidao and Kmoch 
heights, between 3000 and 5000 ft The Meklong river, which 
drains the western parts of central Siam, rises in the western 
border range, follows a course a little h of S , and runs into the 
sea at the western corner of the inner gulf, some 200 m distant 
from its source It is a rapid, shallow stream, subject to sudden 
rises, and navigable for small boats only The Bang Pakong 
river rises among the VVattana lulls on the eastern border, 
between the Battambong province of Cambodia and Siam It 
flows N , then W , then S , describing a semicircle through the 
fertile distiict of Pachim, and falls into the sea at the north-cast 
corner of the inner gulf I he whole course of this river is about 
100 m long , Its current is sluggish, but that of its chief tributary, 
the Nakhon Nayok river, is rapid The Bang Pakong is navi- 
gable for steamers of small draught for about 30 m The Mtnam 
Chao Pha>a, the principal river of Siam, flows from the point 
whcie It IS formed by the junction of the rivers of northern Siam 
almost due ^ for 154 m , when it empties itself into the inner 
gulf about midway between the Meklong and Bang Pakong 
mouths In the neighbourhood ol Chainat, 40 m below Paknam 
Poh, It throws off three branches, the Siiphan river and the 
Menam Noi on the right, and the Lopburi river on the left bank 
The latter two rejoin the parent stream at points considerably 
lower down, but the Suphan river remains distinct, and has an 
outlet of Its own to the sea At a point a little more than half- 
way down Its course, the Menam Chao Phaya receives the w iters 
of its only tributary, the Nam Sak, a good-si/cd stream which 
rises in the east of northern Siam and waters the most easterly 
part (the Pechabun valley) of that section of the country The 
whole course of the Menam ( hao Phaya lies through a perfectly 
flat country It is deep, fairlv rapid, subject to a regular rise 
and flood everv autumn, but not to sue’den freshets, and is 
affected by the tide 50 m inland hor 20 m it is navigable 
for vessels of over 1000 tons, and were not for the enormous 
sand bar which lies across the mouth, ships of almost any size 
could he at the port of Bingkok about that distance from the 
sea (see Bangkok) Vessels up to 300 tons and 12 ft draught 
ean asiend the river 150 and more, and beyond that point 
large river-boats and deep-draught launches can navigate for 
many miles The river is always charged with a great ejuantity 
of silt which during flood season is deposited over the surrounding 
plain to the great enhancement of its fertility There is prac- 
tically no forest growth in eentral Siam, except on the slopes of 
the hills which bound this section The rest is open nce-land, 
alternating with gre it stretches of grass, reed jungle and bamboo 
scnib, much of which is under water for quite three months of 
the year 

Southern Siam, which has an area of about 20,000 sq m , 
consists of that part of the Malay PeninsuK which belongs to the 
Siamese kingdom It extends from 10° N southwards to 
6° 35' N on the west coast of the peninsula, and to 6° 21;' N on 
the east coast, between which points stretches the frontier of 
British Malaya It is a strip of land narrow at the north end 
and widening out towards the south, consisting roughly of the 
continuation of the mountain range which bounds central Siam 
on the W , though the range appears m certain parts as no more 
than a chain of hillocks The inhabitable part of the land 
consists of the lower slopes of the range with the valleys and 
small alluvial plains which lie between its spurs The remainder 
IS covered for the most part with dense forest containing several 
kinds of valuable timber The coast both east and west is much 
indented, and is studded with islands The rivers are small 
and shallow 1 he highest mountain is Kao I uang, an almost 
isolated projection over 5000 ft high, round the base of which 
he the most fertile lands of this section, and near which are 
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Situated the towns of Bandon, Nakhon Sri Tammarat (Lakhon) 
and Patalung, as well as many villages 

Geology * — Very little is known of the geology of Siam It appears 
to be composed chiefly of Palaeozoic rocks, concealed, m the pldins, 
by Qu itemary, and possibly tertiary, deposits Near Luang 
Prabang, just beyond the liorder, in French territory, limestones 
with Produotus and Schwagerina, like the Productus imcstone of 
the Indian Salt Range, have been found also red clays and grau- 
wdcke with jil lilts similar to those of the Ramganj beds and violet 
clays with Dicynodon, supposed to lie the equivalents of the Panche 
senes of India All these beds strike from north cast to south-west 
and must enter the northern pait of Siam F irther south, at Vicn- 
liarie, the Mekong passes through a gorge cut in sandstone, arkose 
[ and schists with a similar strike while at Lakhon there are steeply 
I inclined limcitones which strike north-west 

Climate — Although enervating, the climate of Siam, as is natural 
from the position of the country, is not one of extremes The wet 
season — May to October — corresponds with the prevalence of the 
south-west monsoon in the Bay of Bengal Iht full force of the 
monsoon is, however, broken by the western frontier fulls , and 
while the rainfall at Mergui is over itio, and at Moulmein 240 in , 
that of Bangkok seldom exceeds 54, and Clucngmai records an 
uirige ol about 42 in Puket and Chantabun, being both on a lee 
shou, in this season experience rough weather and a heavy rainfall 
the latter, being farther from the equator, is the worse off in this 
respect At this period the temperature is generally moderate, 
65“ to 75“ r at night and 75“ to 85° by day but breaks m the 
rams occur which are hot and steamy The cool season begins with 
the commt neement of the nortli cast monsoon in the China Sea in 
November While Sum enjoys a dry climate with cool nights (the 
thermometer at night often falling to 4o“-5o° F , and seldom being 
over yo® in the shade by day), the eastern eo ist of the Malay Penin 
suLi rieeivts the full foicc of th< north-easterly gales from the sea 
This lasts into rchniary, wlien the northerly current begins to lose 
strength, and the gradual heating of the land produces locil sea 
breezes from the gull along the coast line Inland, the thermometer 
uses during the day to over 100° F , but the extreme continental 
heats of Indii are not known Ihe comparative humidity of the 
itmosjihere, however makes thi climate trying for Furoptans 

7 lora — In its flora and fauna Siam combines the forms of Burma 
anel (he Shan States with those of Malaya, f irther south, and of 
Cambodia to the south east Ihe coast region is charactenzed by 
in ingroves, Pandanus, rattans, and similar p.ilms with long flexible 
stems, and the middle region b> the gre it rice fields, the coco-nut 
an<l areca palms, and the usual tropical plants of culture In the 
temperate uplands of the interior, as about Luing Prabang, Hima- 
layan and J ipanese species exieur — oaks, pines, chestnuts, peach 
and grt^t apjile trees, raspberries, honeysuckle, vines, saxifragt s 
CiihoroLtae, anemones and Vtolaceae there are many valuable 
timber trees teak, sappan, eigle wood, wood-oil (Hopea), and 
other DtpUroiarpaceae, Cedrelaitae PUrocarptueae, Xyha, iron- 
wood and other dye-woods and resinous trees, these last forming 
in many districts a large proportion of the more open fonsts, with 
an unde rgrowth of bamboo Die teak tree grows all over the hill 
districts north of latitude 15“, but seems to attain its best develop- 
ment on the west, and on the east does not apjiear to be found 
south of 17° Most of the so-called Burma teak exported from 
Moulmein is floated down from Siamese territory Among other 
viluible feirest products are tlungan wood (Hopea odorata) lirgely 
used for Ixiat building dam ir oil, taken throughout Indo-China 
from the Dtpleroiarpus levis , agilla wood, sapan, rosewood, iron- 
wooel, ebony, rittan Among the eliief productions ol the plains 
ire nee (the staple export ol the country) pepper (chiefly from 
Chantabun) , sirm, sago, sugar-cane, coco-nut and betel, Palmyra or 
sugar and attap palms miny forms of banana and other fruit, 
such IS durmn orange -pommelo guava, bread-fruit, mango, jack 
fruit, pint -apple, custard-ajijile and mangosteen 

Fauna — Few countries arc so well stocked with big game as is 
Siam Chief of animals is the elephant, which roams wild m large 
numbers, and is extensively caught and tamed by the people for 
transport ihe tiger, leopard, hshing-e.it, leopard cat, and other 
species of wild-eat, as well as the honey bear, large sloth bear, and 
one- and two-horned rhinoceros, occur Among the great wild 
cattle are the formidable gaur or scladang, the banting, and the 
water buffalo Ihe go it antelope is found, and several varieties 
of deer Wild pig, several species of rats, and many bats — one of 
the commonest being the flying fox, and many species of monkey — 
especially the gibbon — are also met with Of snakes, 5(3 species are 
known, but only 12 are poisonous, ind of these 4 arc sea-snakes 
The waters of Siam are particularly nth m fish The crocodile is 
common in many of the rivers and estuaries of Siam ind there are 
many lizards The country is rich in birds, a large number of which 
appear to be common to Burma and Cambodia 


^ See L Joubert m F Gamier, Voyage d exploration en Indo~ 
Chine (Pans, 1873), vol 11 , Counillon, Documents pour servir d 
Vitude giologique des environs de Luang Prabang (Cochinclpine) 
Comptes rendus fiSgb), cxxin 1330-1333 
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Inhahilant<! — census of the rural population was taken for 
the first time m 190:5 Ihe first census of Bangkok and its 
suliurb^ was taken m 1909 Results show the total population 
of the c<juntry to be about 6,230,000 Of this total about 
3,000,000 are Siamese, alxiut 2,000,000 I aos, about 400,000 
( hinese, 1x3,000 Malay, 80,000 Cambodian and the rest Burmese, 
Indian, Mohn, Karen, Annamite, Kache, I awa and others Of 
Furopeans and Arntneans there are between 1300 and 1500, 
mostly resident m Bangkok Englishmen number about 500, 
Germans, 190 , Danes, t6o , Amcruans, 150, and other nation- 
alities are represented in smaller numbi rs Ihe Siamtse inhabit 
central Siam prmcipallv, but extend into the nearer districts 
of all the other sections Ihe I aos predominate m northern 
and eastern Siam, Malays mingle with the Siamese m southern 
Siam, and the C hint sc are found s( altered all over, but keeping 
mostly to the towns Bangkok, lh( (apitil, with somi 650,000 
inhabitants, is about one-third Chim se, while in the suburbs arc 
to be found settlements of Mohns, Burmese, Annamitcs and 
Cambodiins, the descendants of captives taken in ancient wars 
The Eurasian population of Siam is \er> smill compired with 
that of other large 1 itics of the E Of tin tribes whic h occ upy 
the mountains of Siam some are the remnants of the vc i\ ancient 
inhabitants of the countrv, probabh of the Mohn Khmer family, 
who were supplanted by a later influx of more civilized Khmers 
from the south east, the forerunners and part-ancestors of the 
Siamese, and were still farther thrust into the remoter hills 
when the Tao-Fai descended from the north Of these the 
pnneipU are the I iwa, Lamct, Ka Hole, Ka Yuen and k imoo, 
the last four eolleetivcly known to the Siamtse as K<i Other 
tribes, whose presence is probably owing to immigration at 
remote or recent periods, are tlie Karens of the western frontier 
range, the Lii, Vao, Yao Ym, Meo and Musur of northern Siam 
The K irons of Siam number about 20,000, and arc found as 
far south as 13° N Ihev are mere offshc^ots from the mam 
tribes which inhabit the Burma side of the boundary range, 
and arc supposed by some to be of Burmo-Tibetan origin Ihe 
Lu, Yao, Yao Yin, Meo and Musur have Yunnanesc charac- 
teristic s, are met with m the Shan States north of Siam and in 
Yun n in, and arc supposed to have found their way into northern 
Siam since the beginning of the 19th century In the mountains 
behind ( h intabun a small tribe called Chong is found, and in 
southern Siam the Sakei and bemang inhabit the higher ranges 
These last three have Negrito characteristics, and probably 
represent a racv fai older e\ en than the ancu nt Ka 

Ihe typic il Sumese is of medium height, well formed, with 
olive complexion, darker than the Chinese, but furer than the 
Malays, eyes well shaped though slightly mchned to the oblique, 
nose broad and flat, lips prominent, the face wide across the 
cheek-bones and the chin short A thin moustache is common, 
the beard, if present, is plucked out, and the hair of the he id is 
black, coarse and cut short I'he lips are usually deep red and 
the teeth stained black from the h ibit of betel chewing The 
children are pretty but soon lose their charm, and the race, 
generally speaking, is ugly from the European sfandpomt 
Ihe position of women is good l^olygvmy is permitted, but is 
common only among the upper c lassc s, ind when it occurs the 
first wife is acknowledged held of the household In disposition 
the Siamese are mild-mannered, patient, submissive to authority, 
kindly and hospitable to strangers They are a light-hearted, 
apathetic people, little given to quarrelling or to the eommissiim 
of violent crime Though able and intelligent cultivators they 
do not take kindly to any form of labour other than t^^ricultural, 
w th the result that most of the industries and trades of the 
country are m the hands of Chinese 

Ihc nation il costume of the Siamese is the payiung, a piece of 
clotli about I yd wide and j yds long Ihe middle of it is passed 
lOund the body, which it covers from tlie waist to the knees, and is 
hitched m front so tliat the two ends hang down m equal length 
bcfoi e , the sc being twisted togc the r arc passed back lie tween the 
legs, drawn up and tucked into the waist at the middle of the back 
The panurg is common to both sexes, the women supplementing it 
with a scarf worn round the body under the aims Among the better 
clfissts both sex>.s wear also a j ickt t buttoned to the throat, stockings 
and shoes, and ill the men, exeept servants, wear hats 


Ihe staple fcxid of the Siamese is net and iisn Meat is eaten 
but, as the slaughter of animals is against Bud thist (c nc ts, is not 
often obtainable, with the execption of pork, killed by Chinese 
The men smoke, but the women do not Everybody chews betel 
Ihe prmeipal pastimes are gambling,, boat-iacmg, eoek- and fash 
fighting and kiU dying and a kind of football 

blavery, onee common, h is been giaduallj ab^hslic I by a senes of 
laws, the last of whieh came into force in 1905 No such thing as 
easte exists, and low birtli is no insuperable bai to the attainment of 
the highest dignities 1 here are no hereditary title s those m use being 
ccMiftrred foi life only arid being attached to some particular ofhee 
lowns -There are veiy few towns with a populition of over 
10,000 inhabitants m biam, the majonty bung mcicly scattered 
townships or eluskis of villages, tlie < ipitals of the provincts 
(muanf,) being often no more than a few houses gathered round tlie 
market place, tiie offiecs and the govtrnoi s residence The mort 
important plaeo. of northern Siam incluilt Chung Maa (</ c )- 
capital of the north thicng Kai, nevi tlic northern frontier 
Larnpun also known as Labong (oiigimlly Haiibnnebai) the fn t 
J 10 settlement in Auain Lamping, Itrn, Nan and Pre'-, each tin 
St it of a Ldo chief and of a Siamese commissionei Utaradit 
Pichai, Pichit, Pechabun and Rahuig, flu list ol impoitanee as a 
timber station, with Fliitsnulok, Sukhnt-ai Sw inkalok Kampeng 
Pet and Nakhon Sawan fonner eapit ils of Khmer Si unese king- 
doms and at present the headquarters of provincia' governments 
In t islein Siam the only towns of impentanee aie Koi it and Ebon, 
eapitals of divisions, and Noiig K ii, an ancient place on the Mekong 
river In eentral Siam aftn Bangkok ind \yuthid, places ot 'm 
port met on the Menam Chao I’hay 1 ut PakNim ct the rivu 
mouth the seat of a governor, ftrmmus of a lailw iv and site of 
modem fortilications Paklat, the scat of i govirnoi, i town of 
Mohns descendants of if fugeis fjom Nontabim a few nnlts 

above Jlangkok the seat of i gov ei nor and pussf ssn g ilaigcn irket 
Piatoomlani Angtong, Prom Inlnui, t bun it uid s u ibiin dl 
adinimstrative eenties and I opburi, the last capital befoic Ayutlu i 
and the rtsidenee of kings during the Ayutiiia peiiod a uty ol nuns 
now gradually reawakening as a lenlie < 1 lailway trallie To tlu 
west of tlie Men im Ch lO Fhay 1 he Suphanbim and Katbnri incieiit 
cities, now govern ntnt lu idqu irters Ptchabmi (the I iply ol 
early travellus) the terminus of the western railway ind Pliiapi- 
toorn with its huge pagcxl i on the site of the capital of Sn Wjchaiy i, 
a kingdom of 2000 ye il s igo a ul now a place ot luilit uy igi eultui il 
and otliei schools To the cast, m tlu Bing Pakong nver hasm 
and down the eastern shore of the gulf are Pachim, a division d 
headquarters Pelriou (q v ) Bang Plasoi a fashing centre, with 
Kayong, Chantibun (ye) and Krat, pioducmg gems and peppei 
In southern Si m the chief towns are Lluuripon Buuion, ^ith a 
glowing timbei iiulustry N ikfaon Sn Tainmarit (y i ) Singena 
(y v ) Pukf i {q V ) , Patam 

Communications — tential Siam is supplied with an exceptionally 
complete system of water communications for not only has it ttu 
three iiveis with their tributaries and much divided eouises, but ill 
three are linked together by a senes of eamls which lunnmg in 
pirallel lines aeioss the pi uii from t to \\ , niakf the farthest 
corners of this section of the kingdom cisily aceesaible from the 
capital 'he level of the land is so low the sod so soft and stone 
suitable for metal so entiiely absent that the making and apkeeji ol 
roads would here be ruinously expensive loimer lulers hive 
rtalmed this and have therefore confaned the msclve s to can il making 
Some of the canals are very old, others are of compar itively recent 
constiuetion In the pa^t they were often allowed to fall mlo di 
repair, but m 190J a elepartinent of government w is formed to 
eemliol their upkeep, with the nsult that most of them were soon 
fiiinishcd with new locks, deepened and made thoroughly service 
able I he boat traffic tm them is so great that the collection of 1 
small toll more than suihres to pay for all maintenance expenses 
In northern ind semthern Siam, where the conditions are different, 
roads are being slowly made, but natural difliculties are great, and 
travelling in those elislant paits is slill a matter of much eliscomfoit 
In iqeyj there were (140 miles of railway open All but 63 miles 
was under state management The mam line fiom Bangkok to the 
north had reached Ping Tong Pliiing, some distance north of 
Utai idit and lo m south of Meh Puak, which was selected as 
the terminus for the time bung, the continuation to (hicng Mai 
th otigmal objective being jiostponed pending the construction of 
another and more important luu This latter was the continuation 
through sonthein Siam of the line alreaely constiueted from Bangkok 
south west to Petehabun (no m ), with funds borrowed, undei 1 
leeent agreement, from the Federated (British) Malay States 
government which woik, following upon surveys made in 1907 
was begun m igoq under the direction of a newly constitute el 
southern branch of the Royal Railways department From Ban 
Paji on the mam line a branch extends north eastwarels no m to 
Korat To the east of Bangkok the Bangkok Petnew line {40 m ) 
w IS completed anel open for traffic 

The postal service extends to all parts of the country and is fairly 
efficient Siam jomeel the Postal Union in 1885 The inland te le 
graph IS also widely distributed, and foreign hues commumeatc with 
Saigon, the Straits Settlements and Moulmem 

igriculture — The cultivation ol paddi (unhusked nee) forms the 



SIAM 


5 


occui^atjon of jird-mtciny i.n»- whole popul ition of Siam outsuU the 
capital Primitive m thods obtain, but the Siamese are efficient 
cultivators and secure gooel liaivest i nevertheless Ihc stnving ami 
planting season is from June to August, and the reaping season 
from Jieeember to htliruaty loity or fifty varieties of puldi are 
grown and biam nee is of *^111 best in tlit woilel lirigation is 
ludimentaiy toi r|> system < xisls for i using the water of the in- 
numerable canals on to the tidds Watei supfdy depends e hie fly 
IhereleMi, on local lainfall In 1905 the goveinmmt slaited pre 
lirrimary surveys loi a system of nrigation lobiceo, pepper, 
coco nuts and maize aic othci agricultural produets lobaeeo of 
good quality supplies local lequirements but is neit e \porteel pe pper 
gfown chiefly m (.hantabun and southern Siam annually yulels 
about e>oo tons for export from eext) nuts about io,ooe) tons of 
copra aie m uh for export each year and mai/e is used loi loeal 
consumption only Ot horned tatth statistical rctuins show over 
two rriillieui Ik id m the whole country 

Mininq —'Iho mintials of Sum include gold silver, rubies 
sapphires tin, copjier non, zim and coal 1 in mining is a flourish- 
ing inclustiy mar I’ukct on the west coist ot tie Malay I'eninsula, 
uid since 190=) niueh piospecting and some mining his been done 
on the ( 1st coast file cxpoit of tin in 1908 exceeded ^oeio tons 
valued it ovei /(>eio,ooo Hubies and sapphires iie mineel in the 
Clantabun (list net m the southeast Ihe Mining Department ed 
'siirn is a \e ell organized bianeli of the govei nine nt, employing 
S( vei d highly <iualih» d Jmghsh < xpoits 

1 imUr - file extraction of teak from the foie sis of noithem Siam 
enqilovs a large nurniier of peojile lie indusliy is iIiik si enfinly 
in the hinels eif J uiop< ms, Hutish lugely j ledonun ituig Ihe 
number ot te dv leigs bi ought out via tiie Salween ami Me nam Chao 
I'hay i nveishveiage ibo,ooo uinually Siam be u g thus Ihe largest 
teak pioduting eounliy ot the weirld \ 1 oust Deputment m 
winch < \pe nerii e d ofheei j leeiuited frenn the Imlim leuest ''ervee 
ate employed, his toi luuiy years eontiedled the loiests of Siam 

leihnaloqv -llie gove lament lus met ie>oy given ilteiition to 
seiieulluie, uul steps hive been liken to inqueive bi urn se silk witii 
till aid ot scientists borrowed from tlu Japiuese Miiistiv ot 
Agriculture Surveying md the idmiinsti iliem ot the laud hive 
fi 1 a 'ong tune occupied the attention ot the geiveinment A 
Survey Depirtuieut maugutated ibout 18S7, U is lompleted the 
gtneial Slave V ot llie whe/le eeniutiv mcl his mule a e id islial 
survey ot alaig< putottlu tluekh iiihalnli d and liighlv eultiv ileel 
elisliiets ot eeutril Si im \ Se tile meiit Commi ion (/iguii/ed in 
lejoi deeieUd Uit owntiship i/i lauds, a id on eeimpletum, hineled 
ovei It woik tei 1 J ind Ke gistr itioii Dtjiiitimut I hus i ven 
eomplete scltlimeiit of much of tlie iiehest agrivultural laud m tli 
eouritrv his been effeeUd The ediie 1(1011 ol tne youth ot Sum 1 
tlu teehnologv ot the indnstru s prietised lus not been negheteel 
Ihipils ire sent to the best teucign igiunlturil tore stry and mining 
seuools, and, liter going througu the pre^enbed course, otten witli 
distinction rctuin to Siam to ipply their know'ledge vvitli more or 
le ssueeass Morcovcj a college under tlie eerntreil ol the Ministry 
of I and and ^grie ulture wfueh w is foundeel la 1909 provide loe illv 
< onrscs ot instruction in the se ‘ ubjccts and also in irrigation t ngmeei- 
iiig, seiieulture anel surveying 

( ommirn — liice mills, s iw imUs and i few elistillencs of locally 
eoii-iuniee! liquor, one or two brick uid tile f le lone iml lieie and 
theic a shed m which coarse pottery is made ait ill Sum his m 
the way of faetones All minufaetured articles of daily use are 
impeirteel, as is ail iioiiware and machinery the foreign eommercei 
ot Siam is very lueieiit Hi r commerce witli India ( hina intl 
probibly Japan dates from the beginning ot the Clinstiin cri or 
earlier, while tliat with Luropt began m (hi lOtli century Ti ide 
with her immediate neighbours is now in ignihcant, the total value 
of annual imports and exports being about ^^400, 000 but se i 
borne eominerte is m a veiy flourislung condition Hangkok, with 
in annuil trade valued at ^I3,ooo,or)o, e.asily overtops ill tlu rest 
Ilf the eountry tin otlirr putts together ueoiiiitmg for i total ot 
imports ind exports not exceeding 000 000 On both the eist 
ind west coasts of soutliera Siam tride is mercising ripidly, and is 
almost entirely with tlu Struts SctLlenuiits Ihe trade of the 
west coast is c lined m llritish ships exclusively, that on tlu east 
coast by British ind Sumosc 

Art — Hu Siamese an an irtutic nation Their architecliirc, 
drawing, goldsmith s work, carving, music and dancing are all highly 
developeei in strict aeiortliaee with the triditions of Iiido t him se 
art Aielutcetun, chiefly exercised in connexion with religious 
building'-, IS cltiily a dec ident form of that pr letised by the eiieient 
Khmers, whose arehitectuial remains are imong the hnest in the 
world 1 he system ol music is el iborate but is not writte n, \ oeahsts 
ind mslrumt nt ihsts performing entirely by e ir 1 he interval corre- 
sponding to tlu oetive bung divided into seven equil parts, each 
about ij semitone, it follows that Sumtse music sounds stringe in 
Western ears Harmony is unknown, and orchestras, which include 
fiddles, flutes, drums and liarraomcons, perform in unison Ihe 
goldsmiths work of Siam is justly celebrated Kepousse work m 
silvei, which IS still prictised, dates from the most ancient times 
\lmost every province has its special patterns md processes, the 
most elaborate being those of Nakhon Sri Timinarat (ligore), 
Chantabun and the 1 aos e ountry In the Ligore ware the hammereel 


giound-work is ml iid with a black compo ition of sulphides of baser 
met ils which throws up the pittern with distinctness 

Government — ihe governmentof Siam isan ibsolule monarchy 
The htir to the throne is appointed by tlu king, and was formerly 
ehosen from among all the members of lus t imily, collateral as 
well as descendants Ihe oheuee was sometimes made c.irly 
in the reign when the heir held the tilk of ‘ ( h 10 Lp.irach” 
or “ Wang Na,” miscalled “ Second King ” in I nghsh, and 
sometimes was left until the death of the king was imminent 
Ihe arringcment wis fraught with danger to the public tran- 
quillity, and one of the reforms of the last sovereign w is the 
abolition of the office of “ ( hao Uparach ” and a dc( rte that the 
throne should in future desiend from the king to one ot his sons 
born of a ciueen, winch dccicc w is mirnediati ly followed by the 
appointment of a ciuwn pnnee There is a couniil consisting 
I of the ten ministcis of stitc for foreign affiirs, w ir, interior, 
finance, house hold, justice, metropolitan government, public 
works, public instnictum and lor agriculture— together with the 
general adviser 1 he re is also a legisl.itive council of which 
the above are ex officio members, consisting of forty-five persons 
appointed by the king The council meets once a week foi the 
j transaction of the business of government Ihe king is an 
autocrat m praetiee* is well ds in theory, he has an absolute 
power of veto and the initiative of measures rests largely 
with him Most depaitments have the beneht of Luroptan 
adviseis Ihe government offices are condueted much on 
hureipein lines The ( hristian Sunday is observed as a hohd iv 
md rcgulii hours are presenbed foi attcnckmce Ihe numerous 
pal ice ind otlui luneliuns make some dennnd upon ministeis 
tune, and, as the king transacts most of his affairs at i ight, 
high ofhc 1 ds usiiallv keep 1 itc office hours The Mimstrv of 
Interior and ccitun teehnieal departments ire recruited from 
the civil ser i<e se bools, but manv apiiomlments in government 
serv'iee go bv p ition ige For administr iti' e purposes the 
i^enintn is divided into sescntcen moutom (or divisions) each 
m ebrnge of a high commissioner, .mel an eighteenth, including 
B<in<.kok md the surioundmg suburban provinces, under the 
direct control of the minister for metropolitan government (see 
Banc 1 ok) 11 k high eommissioners ire responsible to the 
minister of interior, and tlu inontons are furnished with i very 
complete staff for the various branches of the administration 
I he moutou\ consist of groups ol the old rural provinces {muang), 
the hereditarv chiefs of which, except m the Lao country m the 
north and in the Malay States, have been replaced by governors 
trained m idmmisti alive work and subordinate to the high 
commissioner 1 ae h niuam’ is subdiv idccl into ampun under 
assistant commissioners, and these ogam are divided into village 
(irclts under ht<admen {/ amnans), which circles comprise villages 
under the control of elders The suburban provinces of the 
mctropoht.in monton are also divided as above The policing 
of the seventeen montom is provided for by a gendarmerie of 
over 7000 men and e^fhetrs (manv of the latter Danes), a 
well-equipped and well disciplined force That of the sub- 
urban provinces is effeeted by branches of the Bangkok civil 
police 

Finance —The rt venue administration is cont’-olled by the 
ministers of the interior, ot me tu-)polilan government and ol fin inee, 
by means of well orgimztd ckpartments and with expert European 
assistai cc The total rev e niie of the country for 1908-1909 amounted 
to 58 01)1*, 000 ticals, or at the prevailing rate of exchangt, ibout 

3eK),ooo, m idt up as follow s — 


I arms uul monopolies {spmts, gambling, Ac ) 


Opium revenue 

823,000 

Lands, forests mints, cajutalion 

1 , 3 to 000 

Customs and octroi 

dSLooo 

Posts, tclcgiaphs and railw lys 

3^1.000 

Judicial and other fees 

270,000 

bundiics 

110,000 


Total ^4,300000 

The unitot Siamese cuncncy is the tical a silver coin about equal 
m weight and fineness to tne Indian rupee In 1902, owing to the 
senous dcpiccialion of the v ilue ol silver, the Siamese mint was elosea 
to free com ige and an anangiment was made providing for the 
gradual enhancement of thi'- value ot the tieal until i suitible v^lue 
should be attained at which it might be fixed Ihis nn isuie was 
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successful, the value of the tical having thereby been increased from 
iijd in 1902 to IS m 190Q, to the improvement of the 

national credit and of the value of tlie revenues A paper currency 
was estabhshed in 1902, and proved a hnancial success In 1905 
Siam contracted her first public loan, £1,000,000 being raised in 
London and I’aris at 95 J and bearing 4^ % interest This »um was 
employed clucfly in railway construction, and in 1907 a second loan 
of £i, 000,000 was issued in London^ Pans and Berlin at 93I for the 
same purpose and for extension of irrigation works A further sum 
of ;^4,ooo,ooo was borrowed in 1909 from the government of the 
Federated (British) Malay States at par and bearing interest at 
4 %, also for railw ly construction 

Weights and Ahasures — In accordance with the custom formerly 
prevalent in all the kingdoms of Further India, the coinage eif Siam 
furnishes the standard of weight Ihe tieal {baht) is the unit of 
currency and aKo the unit of weight Lighty ticals equal one 
ihang and hlt> chang equal one haph, equivalent to the Chinese 
ptcul, or 133 J lb avoirdupois For tJie weighing of gold, gems, opium, 
&c , the fuang, equal to | tieal, and th< salung, e<]u il to { tical, are 
used Ihe unit of linear nitasurt is the wah, which is subdivided into 
wah or sank, J wah or knp, ind into wnA or niew Twenty wah 
equal one stn and pio sen equal one yote The length of the wah 
has been fixed at two metre s Ihe unit of 1 uul me isure is the rai, 
which IS ei^ual to 400 •-(pi ire wah, and is subdivided into four equal 
ngan Measures of capacity are the tang or bucket, and the sat or 
basket Twenty tanan, originally a half coco-nut shell, ecpial one 
tang, and twenty-five of the same measure ecjual one sat Ihe tang 
IS used for measuring nee and tlie enf tor paddi and other gram 
One sat of paddi weighs 42^ lb avoirdupois 

4nnv and Navy — By a law passed in 1903, the ancient system 
of recruiting the army and navy from the descendants of former 
pnsoners of war was abolished in favour of compulsory service by 
all able-bodied men the new arrangement, which is strictly tern- 
tonal, was enforced in eight montons by the year 1909, resulting in a 
staiuling peace army of 20,000 of all ranks, in a maime service of 
about 10,000, and in the beginnings of first and second reserves 
The navy, many of the otlicers of which are Panes and Norwegians, 
comprises a steel twin-screw cruiser of 2500 tons which serves as 
the royal yacht, four steel gunboats of between 500 and 700 tons all 
armed with modern quick-firing guns, two torpedo-boat destroyers 
and three torpedo boats with other craft for river and coast work 
Justice — Since the institution of the Ministry of Justice in i8ej2 
very greit improvements have been etfecteel in this branch of the 
administration Ihe old tribunals where customary law was 
administered by ignorant satellites of the great, amid unspeakable 
corrujition, have all been replaced by organized courts with qualified 
judges appointed from the Bangkok law school, and under the 
direct control of the ministry m all except the most outlying parts 
Ihe ministry is well organized, and with the assistance 01 1 uropean 
and Japanese officers of experience has drafted a large number of 
laws and regulations, most of which have been brought into force 
Lxtra- territorial jurisdiction was for long secured by treaty for the 
subjects of all foreign powers, who could therefore only be sued m 
the courts maintained in Siam by their own governments, wlulc 
Luropean assessors were employed in cases where foreigners sued 
Siamese An indication, however, foreshadowing the disappearance 
of extra-territorial rights, appeared in the treaty of 1907 between 
France r.ad Siam, the former power therun surrendering all such 
rights where Asiatics are concerned so soon as the Siamese penal and 
rocedure codes should have lx;come law, and this was followed 
y a much greater innovation in 1909 when Great Britain closed her 
courts in Siam and surrendered her subjects under certain temporary 
conditions to the jurisdiction of the Siamese courts When it is 
understood that there arc over 30,000 Chinese, Annamese, Burmese 
and other Asiatic foreign subjects living in biam, the importance to 
the country of tips change will be to some extent realized 

Hehgton — While the pure-blooded Malays of the Peninsula are 
Mahommedans, the Siaim se and Lao profess a form of Buddhism 
which IS tinged by Cingalese and Burmese influcnees, and, especially 
in the mori n mote country districts, by the spirit-worslup wluch is 
characteristic of the imaginative and timid Ka and other hill peoples 
of Indo China In the capital a curious admixture of early Brali- 
minical influence is still noticeable, and no act of pubhc importance 
takes place without the assistance of the divinations of the Brahmin 
priests The Siamese, as southern Buddhists, pride themselves on 
their orthodoxy ind since Burma, like Ceylon, has lost its. inde- 
pendence, the king is regarded in the light of the sole surviving 
defender of the faith Ihcre is a close connexion between the laity 
and priesthood, as the Buddhist rule, which prescribes that every 
man should enter the priesthood for at least a few months, is almost 
universally observed, even young princes and noblemen who have 
been educated in Europe donning tlie yellow robe on their return to 
Siam A certain imount of scepticism prevails among the educated 
classes, and political motives may contribute to their apparent 
orthodoxy, but there is no open dissent from Buddhism, and those 
who discard its dogmas still, as a rule, venerate it as an ethical 
system The accQunts given by some writers as to the profligacy 
and immorahty in the monasteries are grossly exaggerated Many 
of the temples in the capital are under the direct supervision of the 
king,* and m these a stricter rule of hfe is observed Some of tlie 


priests are learned in the Buddhists scriptures,' and most of the Pah 
scholarship m Siam is to be found in monasteries, but there is no 
learning 01 a secular nature There I'i little public worship in the 
Christian sense of the word On the day set apart for worship ( Wan 
Phra, or ‘ Day of the Lord ’ ) the attendance at the temples is small 
and consists mostly of women Religious or scmi-rchgious cere- 
monies, however, play a great part in the life o^ the Siamese, and 
few weeks pass without some great function or procession Among 
these the cremation ceremonies are especially conspicuous The 
more exalted the personage the longer, as a rule, is the body kept 
before crem ition The cremations of great people, which often last 
several days, are the occasion of public festivities and are celebrated 
with processions, theatrical shows, illuminations and fireworks 
The missionaries in Siam are entirely French Roman Catholics and 
Ameiiean Protestants They have done much to help on the general 
work of civilization, and the progress of education has been largely 
due to their efforts 

Lduiatwn — \s in Burma, the Buddlust monastenes scattered 
throughout the country carry on almost the whole of the elementary 
(dueation in the ruj^l districts A provincial tr lining college was 
estabhshed iii 1903 for the purpose of instructing priests and laymen 
in tlie work of teaching, and has turned out many (mahfied tiaehirs 
whose subsequent work has proved satisfactory By these means, 
and with regular government supervision and control, the monastic 
schools are being brought into hne with the government educational 
organiz ifion Ihey now contain not far short of 100,000 pupils 
In the metropolitan monton there are primary, secondary and special 
schools for boys and girls, affording instruction to some 10,000 
pupils There are also the medic il school, the law school, the civil 
service chool, the military schools and the agricultural college, 
winch are entered b) students who have passed through the second iry 
grade for the puqiose of receiving professional instruction Many 
of the special schools use the English language for conveying 
instruction, and there are three special schools where tne whole 
curriculum is eondueted in Englisji by English masters Two 
scholirships of £ioo a year each for four years are annually com- 
peted for by the scholars of these scJiools, the winners of which 
proceed to Europe to study a subject of their own selection which 
shall fit them for the future service 01 their country Most of the 
special schools also give scholarships to enable the best of their 
pupils to complete their studies abroad Ihe result of the wide- 
spread monastic school system is that almost all men can read and 
write a httle, though the women are altogether ilhterate 

History 

Concerning the origin of the name “ Siam ” many theories 
have been advanced The early European visitors to the 
country noticed that it was not olhcially referred to by any such 
name, and therefore apparently conceived that the term must 
have been applied from outside Hence the first written accounts 
give Portuguese, Malay and other derivations, some of which 
have continued to find credence among quite recent writers 
It IS now known, however, that “ Siam ” or “ Sayam ” is one 
of the most ancient names of the country, and that at least 
a thousand years ago it was m common use, such titles as 
Swankalok-Sukhotai, Shahr-i-nao, Dwarapuri, Ayuthia, the last 
sometimes corrupted to “ Judea,” by which the kingdom has 
been known at various periods of its history, being no more than 
the names of the different capital cities whose rulers in turn 
brought the land under their sway Ihe Siamese (Thai) call 
their country Muang Thai, or “ the country of the Thai race,” 
but the ancient name Muang Sayam has lately been revived 
1 he gradual evolution of the Siamese (Thai) from the fusion of 
Lao-Tai and Khmer races has been mentioned above Their 
language, the most distinctively Lao-lai attribute which they 
have, plainly shows their very close relationship with the latter 
race and its present branches, the Shans (Tai Long) and the 
Ahom of Assam, while their appearance, customs, written 
character and religion bear strong evidence of their affinity with 
the Khmers The southward movement of the Lao-lai familv 
from their original seats in south-west China is of very ancient 
date, the Lao states of Luang Prabang and Wieng Chan on the 
Mekong having been founded at least two thousand years ago 
The first incursions of lao-Tai among the Khmers of northern 
Siam were probably later, for the town of Lampun (I abong or 
Haribunchai), the first Lao capital m Siam, was founded about 
AD 575 The fusion of races may be said to have begun then, 
for It was during the succeeding centuries that the kings of 
Swankalok-Sukhotai gradually assumed Lao characteristics, 
and that the Siamese language, written character and other 
racial peculiarities were in course of formation But the finishing 
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touches to the new rdte were supplied by the great expulsion of 
Lao-Tai from south-west China by Kublai Khan in a d 1250, 
which profoundly affected the whole of further India Ihere- 
after the north, the west and the south-west of Siam, comprising 
the kingdom of Swankalok-Sukhotai, and the states of Suphan 
and Nakhon Sn T^mmarat (Ligore), with th^ir sub-feudatories, 
were reduced by the Siamese (Thai), who, during their southern 
progress, moved their capital from Sukhotai to Nakhon Sawan, 
thence to Kampeng Pet, and thence again to Suvarnabhumi 
near the present Kanburi A Sukhotai inscription of about 
1284 states that the dominions of King Rama Kamheng ex- 
tended across the country from the Mekong to Pechaburi, and 
thence down the Gulf of Siam to Ligorc , and the Malay annals 
say that the Siamese had penetrated to the extremity of the 
peninsula before the first Malay colony from Menangkahu 
founded Singapore, le about 1160 Meanwhile the ancient 
state of Lavo (Lopburi), with its capital af Sano (Sornau or 
Shahr-i-nao), at one time feudatory to Swankalok-Sukhotai, 
remained the last stronghold of the Khmer, although evtn here 
the race was much modified by Lao-Tai blood , but pre^-ently 
Sano also was attacked, and its fall completed the ascendanc) 
of the Siamese (Thai) throughout the country The city of 
Ayuthia which rose in a u 1350 upon the nuns of Sano was the 
capital of the first tnie Siamese king of all Siam This king’s 
sway extended to Moulmein, Tavo>, Tenassenm and the whole 
Malacca peninsula (where among the traders from the west 
Siam was known as Sornau, i e Shahr i-nau, long after Sano 
had disappeared — Yule’s Marco Polo, 11 260), and was felt even 
in Java This is corroborated bv Javan records, which describe 
a “Cambodian” invasion about 1340, but Cambodia was 
itself invaded about this time by the Siamese, who took Angkor 
and held it for a time, carrying off 90,000 captives The great 
southward expansion here recorded is ( onfirmed by the Chinese 
annals of the period Ihe wars with Cambodia continued with 
varying success for some 400 years, but Cambodia gradually 
lost ground and was finally shorn of several provinces, her 
sovereign falling entirely under Siamese influence This, how- 
ever, latterly became displeasing to the French, now in Cochin 
China, and Siam was ultimately obliged to recognize the pro- 
tectorate forced on Cambodia by that power Vigorous attacks 
were also made during this period on the I ao states to the north- 
west and north-east, followed by vast deportation of the people, 
and Siamese supremacy was pretty firmly Chtablishcd in Chieng- 
mai and its dependencies by the end of the i8th century, and over 
the great eastern capitals, Luang Prabang and Vien-chang, 
about 1828 During the T5th and i6th centuries Siam was 
frequently invaded by the Burmese and Peguans, who, attracted 
probably by the great wealth of Ayuthia, besieged it more than 
once without success, the defenders being aided by Portuguese 
mercenaries, till about 15SS, when the city was taken and Siam 
reduced to dependence From this condition, however, it was 
raised a few years later by the great conqueror and national 
hero Phra Naret, who after subduing Laos and Cambodia 
invaded Pegu, which was utterly overthrown in the next centurv 
by his successors But after the civil wars of the i8th centurv 
the Burmese, having previously taken Chieng-mai, which 
appealed to Siam for help, entered Tenassenm anti took Mergui 
and Tavoy in 1764, and then advancing simultaneously from 
the north and the west captured and destroyed Ayuthia after 
a two years’ siege (1767) 

The intercourse between France and Siam began about 1680 
under Phra Narain, who, by the advice of his minister, the 
Cephalonian adventurer Constantine Phaulcon, sent an embassy 
to Louis XIV When the return mission arrived, the eagerness 
of the ambassador for the king’s conversion to Christianity, 
added to the intrigues of Phaulcon with the Jesuits with the 
supposed intention of establishing a French supremacy, led to 
the death of Phaulcon, the persecution of the Christians, and 
the cessation of all intercourse with France An interestmg 
episode was the active intercourse, chiefly commercial, between 
the Siamese and Japanese governments from 1592 to 1632 
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They were dreaded as soldiers, and as individuals commanded 
a position resembling that of Europeans in most eastern countries 
Ihe jealousy of their increasing influence at last led to a massacre, 
and to the expulsion or absorption of the survivors Japan 
was soon after this, in 1636, closed to foreigners , but trade 
was carried on at all events down to 1745 through Dutch and 
Chinese and occasional English traders In 1752 an embassy 
came from Ceylon, desiring to renew the ancient friendship and 
to discuss religious matters After the fall of Ayuthia a great 
general, Phaya Takh Sin, collected the remains of the armv 
and restored the fortunes of the kingdom, establishing his 
capital at Bangkok, but, becoming insane, he was put to 
death, and was succeeded bv another successful general, Pha>a 
Chakkri, who founded the present dynasty Under him Tenas- 
strim was invaded and Tavoy held for the last time by the 
Siamese in 1792, though in 1825, taking advantage of the Bur- 
mese difficulty with England, they bombarded some of the towns 
on that < oast 1 he supremacy of China is indicated by occasional 
missions sent, as on the founding of a new dynasty, to Peking, 
to bring back a seal and a calendar But the Siamese now 
repudiate this supremacy, and have sent neither mission nor 
tribute for sixty years, while no steps have been taken by the 
Chinese to enforce its recognition The sovereign, Iffira Para- 
mendr Maha Mongkut, was a very accomplished man, an en- 
lightened reformer and devoted to science , his death, indeed, 
was caused by fatigue and exposure while observing an eclijise 
Many of his predecessors, too, were men of different fibre from 
the ordinary Oriental sovereign, while his son Chulalong Korn, 
who succeeded him in 1868, showed himself an administrator of 
the highest capacity He died on the 23rd of October 1910 
Of European nations the Portuguese first established inter- 
course with Siam This was in 1511, after the conquest of 
Malacca by D’Albuciuerque, and the intimacy lasted over a 
century, the tradition of their greatness having hardly yet died 
out They were supplanted gradually in the 17th century by 
the Dutch, whose intc rcourse also lasted for a similar period , but 
they have left no traces of their presence, as the Portuguese 
always did m these countries to a greater extent than any other 
people English traders were in Siam very early in the 17th 
century , there was a friendly interchange of letters between 
James I and the king of Siam, who had some Englishmen in his 
service, and, when the ships visited “ Sia ” (which was “as 
great a city as London ”) or the queen of Patani, they were 
hospitably received and accorded privileges — the important 
Items of export being, as now, tin, varnish, deer-skms and 
“ precious drugs ” Lateron, the East India Company’s servants, 
jealous at the employment of Englishmen not in their service, 
attacked the Siamese, which led to a massacre of the English 
at Mergui m 1687, and the factory at Ayuthia was abandoned 
in 1688 A similar attack is said to have been made in 1719 
by the governor of Madras After this the trade was neglected 
Pulo Penang, an island belonging to the Siamese dependency 
of Kedah, was granted on a permanent lease to the East India 
Company in 1786, and treaties were entered into by the sultan 
of Kedah with the companv In 1822 John Crawfurd was sent 
to Bangkok to negotiate a treaty with the suzerain power, but 
the mission was unsuccessful In 1824, by treaty with the 
Dutch, British interests became paramount in the Malay 
Peninsula and in Siam, and, two years later. Captain Burney 
signed the first treatv of friendship and commerce between 
England and Siam A similar treaty was effected with America 
m 1833 Subsequently trade with British possessions revived, 
and in time a more elaborate treaty with England became 
desirable Sir J Brooke opened negotiations in 1850 which 
came to nothing, but in 1853 Sir J Bowring signed a'new treaty 
whereby Siam agreed to the appointment of a British consul in 
Bangkok, and to the exercise bv that official of full extra- 
territorial powers Englishmen were permitted to own land in 
certain defined districts, customs and port dues and land revenues 
were fixed, and many new trade facilities were granted This 
important arrangement was followed at intervals by similar 
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Japan in 1898 and Russia in 1899 further convention 
afterwards provided for a second British consular district in 
northern Siam, while England and France have both appointed 
vice-consuls in different parts of the country Thus foreigners 
in Sum, except Chinese who have no consul, could only be tried 
for eriminal offences, or sued m civil e iscs, ir their own consul ir 
courts A large portion of the work of the foreign consuls, 

( |)e(ially the British, w is eonsequentl)- judieiil, and in 1901 
the office of judge was ereated by the British government, a 
special judge with an assistant judge being appointed to this 
post Meanwhile, trade steadily increased, especially with 
(jrcat Britain and the British colonics of Hong Kong and 

Singtvpon 

Ihe peaceful internal development of Siam seemed also likelv 
to be favoured by the events thit were t iking place outside her 
frontiers hor centuries she hid been distrat ted by wars with 
( ambodians, Peguans and Burmans, but the incorporation of 
Lower Cochin China, Annam and Tongking by the Funeh, and 
the annexation of Lower and Upper Burma suectssivcly by the 
British, freed her from all further danger on the part of her old 
rivals Unfortunately, she w is not destined to escape trouble 
Ihe frontiers of Siam, both to the east and the west, had alwavs 
been vague anel ill-dehned, as was natural in wild ind unexplored j 
regions inhabited b) more or less birhanms tribes Ihe frontier j 
between Siam and the new British possessions m Burmi was 
settled amioabl) and without difficulty, but the boundary 
(jucstion on the cist was a much more intricate one and w is 
still outstanding Disputes with fionlicr tribes led to com[)li(a- 
lions with Fr nice, who asserted that the Siamese were occupying 
territory that rightfully belonged to \nnam, which w is now 
under French protection Frinie, while assuring the British 
(lOvernment that she laid no claim to the province of Liivng 
Prabang, which was situated on both banks of the ujijicr 
Mekong, roughly between the uSth and 20th parallels, claimed 
that farther south the Mekong foimed the true boundar> betwee n 
'>iam and Annam, and demanded the evacuation of certain 
Siamese posts east of the river The Siamese refused to >iel(l, 
and early in 1893 encounters took place in the disputed area, 
m which a kreneh officer was captured and French soldiers were 
killed The French then despatched gunboats from Siigon to 
enforce their demands at Bangkok, and these made their way 
up to the capital m spite of an attempt on the part of the Siamese 
naval forces to bar their way In consequence of the resistance 
with which they had met, the French now greatly increased 
their demands, insisting on the Siamese giving up all territory 
east of the Mekong, including about haif of Luang Prabang, 
on the payment of an indemnity and on the permanent with- 
drawal of all troops and police to a distance of 25 kilometres 
from the right bank of the Mekong Ten days’ blockade of the 
port caused the Siamese government to accede to these demands, 
and a treaty was made, the French sending troops to oecupv 
Chantabun until its provisions should have been carried out 
In 1895 lengthy negotiations took place between France and 
F ngland concerning their respective eastern and western fronticis 
in Farther India These negotiations bore important fruit 
m the Anglo-French convention of 1896, the chief provision of 
which was the neutralization by the contracting parties of the 
central portion of Siam, consisting of the basin of the river 
Menam, with its rich and fertile land, which contains most of the 
population and the wealth of the country Neither eastern nor 
southern Siam w<is included m this agreement, but nothing was 
said to impair or lessen in any way tl.c full sovereign rights of 
the king of Siam over those parts of the country Siam thus has 
Its independence guaranteed bv the two European powers who 
alone have interests in Indo-China, England on the west and 
Prance on the east, and has therefore a considerable political 
interest simdar to that of Afghanistan, which forms a buffer state 
between the Russian and British possessions on the north of 
India Fneouraged by the assurances of the Anglo-French 
convention, Siam pow turned her whole attention to internal 
reform, anci to such good purpose that, in a few years, improved 
government and expansion of trade aroused a general interest 


in her welfare, and gave her a smuiuiv wnun ii< o uciure uct:n 
Lcking With the growth of confidence negotiations with 
Piance were reopened, and, after long discussion, the treaty of 
1S93 was set aside and Chantabun cvcvCiiated m return for the 
cession of the provinces of Bi-,sar, Melupre, and the rcmaindct 
of I uang Prab ing, all on the right bank of th< Mekong, and of 
the maritime district of Krat These results wcie embodied 
m a new treaty Mgnt J and ratified in 1904 

Meanwhile, in iSc^g, negotiations with the British government 
led to igrtc nunts defining the status of Bntish subjects in Sum, 
and fixing the frontier between southern Siam and the British 
Malay Stales, while in 1900 the provisions of Sir [ Bow ring’s 
treatv of 1855, fixing the rates of land revenue, were abrogated 
in order to facilitate Siamese financial refoim 
In 1907 a further c'cnvention was made with Prance, Siam 
returning t» the Pr^nch protectorate of Cambodii the province 
ot B iltambing concjucrcd in iSii, and in compensation receiving 
' back from Pr incc the m iritime province of krat ind the clistric t 
j of Dansai, which hid been ceded in 1904 This convention also 
modified the extra territorial rights cnjo>ecl bv France in Si.mi, 

I and disclosed an inclmalion to recognize the material improve- 
ments of the preceding v ears In 1907 also negntiitions were 
opened with (irc it Biitain, the objects of which wer*^ to modifv 
the extri- territorial rights conceded to that power bv the 
treaty of 1855, and to remove various restrictions regarding 
taxitK'ii ind gcncril administration, which, though clmnnished 
from lime to time b> agreement, still continued to himpir the 
givernment very much Ihcse ncgotutions (ontmued all 
through 1908 and icsulted in a treat), signed and ritificd in 
1 9 ->9, b) whi'h Sum ceded to Great Brit un her ^u/ci iin rights 
over the dependencies of Kedah, Kc lint in, Trengganii and 
I Perils, Malay states situated in southern Siam just north of 
British Maliya, eont lining in all about a million inhabitants 
and for the most pirt flourishing and wealthy, and obtained the 
practical abolition of British jurisdiction in Snm proper is well 
vis relief from any obligations whu h, though pmb iblv verv 
ncressvary when they were incurred, hicl long since become mere 
useless and vcxitious obstvules to progress towards efficient 
government Ihis treaU, a costl) one to Siam, is important 
as opening up a prospect of ultimate abandonment of extra- 
tcintorial rights by all the powers AcJministritive reform 
and an advanced railway policy heave made of Siam a market 
for the trade of Europe, which has become an object of keen 
eompetitum In 1908 the British empire retained the lead, but 
other nations, notabl) Cicrmany, Denmark, Italy and Belgium, 
had recently acquired barge interests in the commerce of the 
countrv' Jap in also, after an interruption of more thin two 
J hundred years, had resumed active commercial relations with 
Siam 
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Language and Literature 

Siamese belongs to the well-defined Tai group of the Siamese- 
Chmese family of languages Its connexion with Chinese is 
clear though evidently distant, but its relationship with the other 
languages of the Tai group is very close It is spoken throughout 
central Siam, in all p xrts of southern Siam except Fatani Monton, 
in northern Siam along the river-banks as^ar up as Utaradit 
and Raheng, and m eastern Siam as far as the confines of the 
Korat Monton In Patani the common linguage is still Malay, 
while m the upper parts of northern, and the outlying parts of 
eastern, Siam the prevailing language is Lao, though the many 
hill tribes which occupy the ranges of these parts have distinct 
languages of their own 

Origin illy Siainest was partly monosyllabic, thit is, each true 
word consisted of a single voNvel sound precetled by, or followed by, 
a consonant Of such monosyllables there are less than two thousand, 
and therefore many syllables have to do duty for the expression of 
more than one idt i, confusion bt mg i\ oided by the tone m wluch 
th< y irc spoken, whence the ttrm " tonal, whieh is ipplicd to all 
the linguages of this family The languagi now eonsists of about 
13,000 words, of which compounds of two monosyllabic words and 
appropriations from foreign sources form a very large pait Bah 
the ancient language of the kingdom of Magadha, m which the 
sacred writings of Buddhism were made, was largely iiistiumental 
m forming all the linguiges of further India, meluding Siamese — 
a fact which accounts for the numerous connecting links between 
the M6n, Burmese and Siamese languages of the present time, 
tliough the e arc of eiuite sep irate origin When mlereourse with 
the Wist began, and more especially when Western methods of 
government and education were hrst adopted m Siam, the teiieleney 
to utih/e 1 uropcan words was ve ry m irked but recentlv there 
has been an effort to avoid this by the coming of Siamese or Bah 
compound words 

Ihe current Siamese characters m dnived from tlie more monu- 
mental Carnliodian alphibet, which again owes its origin to the 
alphabet of Iht inscriptions, in offshoot of the character found on 
the stone monuments of southern Indi i m the 6th and 8th centuries 
The sacred books of Siam are still written in the Cambodian 
charaeti r 

The ‘'lamcse alphabet consists of 44 consonants, m each of which 
the \owil sound aw is mliereiit, and of 32 vowels all marked 
not by inehvidual letters, but by signs written alxive, below, before 
or after the consonant m eouncMon with which they are to be pro- 
nounced It miy seem at fust that so many as 44 consonants can 
scarcely be necessary, but the explmation is tint seveial of tliem 
expiess each a slightly different intonation of what is prictieilly 
the sinic eonsemmt, the sound of kli,' for iiistanee, being repre- 
sented by six dif feu ut letters and the sound of t by eight More- 
over, other letters ire present only for use m certim words imported 
from Ball or S msknt Ihe vowel signs have no sound by them 
selves, but act upon the vowel sound iw inherent in the eon 
sonants, converting it into a, 1, o, te, ow, ’ &e I aeh 
of the signs has i name, ami some of them produce modulations so 
closely resembling those m ide by another that at the present el ij 
they arc seaiccly to be distinguislied ipait A hard ind-fast rule 
of pronunciation is tliat only vowel or ehiilithong sounels, or the 
letters m,' n, ng, k, ’ t ’ irid “p are permissible it 
the end of words, and hence the final Icttei of all words eiidmg m 
anything else is simply suppressed or is pronounced as though it 
were a letter naturally jiroducing one or other of those sound 
Thus many of the woids procured from foreign sources, lot c\ 
eluding Bah anel Sanskrit, are moic or le -.s mutilated m pronuncia- 
tion, though the entirely suppress! d or altered letter i. still retameel 
m wnting 

Siamese is written from left to right In manuscript there is 
usually no space between words, but punctuation is expresseel by 
mtervals isolating phrase s and sentences 

The greatest difncullv with the Siam* se 1 inguage lies m the to lal 
system Of thi simple tom s there are hve — the c ve n, the circumflex, 
the descending, the grave and the high — any one of which when 
apphed to a word may give it a quite distinct meaning Four of 
the simple tones are marked in the wntten character by signs 
placed over the consonant affected, and the iKsence of a mark 
implies that tlie one remaining lone is to be used \ eomplicatinn 
is caused by the fact that the consonants are giouped into three 
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classes, te> each of which a sp<ciil tone applies, and eousequently 
the application of a tonal sign to a letter lias a different effect, accord- 
ing to the class to winch such letter belongs Though m iny syllables 
have to do duty for the expression of more than one idea, the 
majonlv have only one or at most two me mings, but there an some 
which are use el with ejuitc a numb< r ol dilff rent mlleetiuus, each 
of which gives tin wonl i u< w mcainiig lliu^ for example, tin 
syllible Khao mil xrt in they ’ badh, nee,” " wlute, 

olel, or new simply ae cording to th< ton<^ m which th( word 
IS spoken Words are unchangeable and incapable of inflection 
There is no artule, and no distimtirju of g'luler, number or case 
Ihest, when it is neeessary to denote tluni, aie cxinesstel by « x- 
planatorv words aftir the lespictive nouns, only tin dative and 
iblitive ire d< noted b\^ snbsidiaiy words, w Inch piece tie the nouns, 
the nominative being marked by its position befoie the objective 
liy its position alter, the verb, iml the gimtive (and ilso the id 
jeetive) by its pliee after the mniu it qualifies Oi easionally , how- 
ever, auxffiiry nouns servi tint purpose Words hkc mother, 

on, w itcr are eiften emplovrd 11 forming compounds to 
express ideas f<jr which Ihe Siuium hive no single words, eg luk 
mn the son of lure, ilaboiiur nUnni, the mother of the h md, 
the thumb 1 he use of class words w ith uumer ils obtains m ‘siamt < 
IS it dots m Clime se Biirmtst, Anamese, M day and many other 
Eastern langu iges is m these , so m Siamese the pe rsonal pronouns 
ire mostly repicseiited by nouns expressive of the various shades 
of supeneir or lowe r r ink according to L istei n etiquette 1 he verb 
IS, hfee the noun, jieifcctly euluurh ss jierson, number, tense ind 
mood Ixing ludie it<d by auxili iry woiels only when they cannot be 
inferred from the context Sueh auxiliary words arc yd, to b< 

to dwell (present), dai to hive, has, iiul (past) la 

also (future) the first and tiuid follow, the second and fourth 
precede, the verb llai, to give (prefixed), often indicates the 
subumctivi \s llieie are eeimjioimd nouns, so there are compound 
verbs, thu , < g pat, to go, is joined to i transitive xirb to 
convert it into an intransitive or iitnier and thuk, to touch, 
and tdng, ' to lie compelled, serve to form a sort of passive voiei 
The number of adverbs, single and compound, is very Urge J he 
prepositions mostly consist of nouns 

Ihe eoiistruetion of the sentence m Si imese is straightfonv ird 
and simple The subject of the sentence precedes the verb iiuJ tlie 
object feillows it Ihe possessive pronoun follows tlu object I lie 
aeivtrb usu illy follows the veil) In compounel sentences the veibs 
ire placed teige llitr as m 1 ugh h, not separited b\ the obje cl is m 
Germ in When in letion is exjtressed in the pi t the word wlinh 
forms with the verb tlm pi^t tense is divided from the verb itself by 
the obje e t Example s are 

Rao (Wc) dekeh u (lioy ) s im (three) kon (persons) eha (w ill) p u (go) 
thap (citch) pla (fish) simrap (lor) hii (give) paw (father) km (e itj 

M^ (Mother) tan (you) yu (live) ti (pUet) nai (where), or Where is 
y our mothe r > ’ 

Me (Mother) pai (go) Lil it (bazaar) leao (hnish), or (My) mother 
has gone to the b iz i ir 

Ihc diflieulties of the Si imcse langu ige are inerea eel by the fact 
that in addition to the ordinal y language ot the people there is a 
completely different set of words orel lined for the use of royalty 
Ihis Palace language ippe irs to have come into existence from 
a ilesire to ivoid the empkjymi'it in the presence of royalty of 
ilownnglit expressions of vulgarity or ol words which might be 
c ip ible of conveying an unph isint or mdchcate ide i other than 
the meaning intended In the effort to e scape from the \ ulg u 
words of Sanskrit origin have been freely idopted an 1 rn my Cam- 
liodian words are ilso u id 1 he 1 ingu igc is so comjilete that the 
dog, jiig, crow and oth< 1 eomraon or unclean inimaU irc all ex 
piessed by special words while the letions of royilty, such as 
citing, sleeping, walking, spcakii g, bithmg, dying, are spoken of 
in words quite distinct from those used to describe simiUi actions 
of ordinary people 

The prose literature of Siam consists largely of mvthological 
and histone al fables, almost all of which are of Indian origin 
though many of them have come to Siam through ( ambodia 
I heir number is hrgtr than is usually supposed many of them 
bung knoyvn to feyv bevond the yyritcrs yyho laboriously copy 
them and the professional ” raconteurs y\ho draw upon them 
to replenish their stock-in-trade Ihe best knov n have all been 
made into stage play s, and it is in this form that thev i sualK 
((line before the notue of the generil publn \mongst them 
are Ramakun taken from the great Hindu epic A^amavana , 
Wrtvasunvtn, the tale of a king yyho be< ime an asettie after 
contemplation of a yyitnered tree , Woraioongs, the store of a 
prince yvho loved a princess and was killed by the thrust of 1 
magn spear which guarded her C halaioan, tin talc of a pi me esv 
beloved bv ii troeodile , Unarud, the life storv^ of Anuruddhv 
a demigod, the grandson of Krishna Phurnfmn, the tale of i 
princess beloved by an elephant Piang tong, a storv of a 
princess who before birth was promised to a ” yak ” or giarft m 
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return for a certain fruit which her mother desired to eat 
Mdhasot is an account of the wars of King Mahasot Nok Khum 
IS one of the theories of the genesis of mankind, the Nok Khum 
being the sacred goose or “ Hansa ” from whose eggs the first 
human beings were supposed to have been hatched A consider- 
able proportion of the romances are founded upon episodes 
in the final life, or in one of the innumerable former existences, 
of the Buddha The Pattama Sompolhtyan is the standard 
Siamese life of the Buddha Many of the stories have their 
scene laid m Himaphan, the Siamese fairyland, probably origin- 
ally the Himalaya 

A great many works on astrology and the casting of horoscopes, 
on the ways to secure victory in war, success in love, in business 
or in gambling, are known, as also works on other branches 
of magic, to which subject the Siamese have always been partial 
On the practice of medicine, which is in close alliance with magic, 
there are several well-known works 

The Nilt literature forms a class apart The word Ntit is 
from the Bah, and means “ old saying,” “ tradition,” “ good 
counsel ” The best known of such works are Rules for the 
Conduct of Kings, translated from the Bah, and The Maxims 
of Phra Ruang, the national hero -king, on whose wonderful 
sayings and doings the imagination of Siamese youth is fed 

In works on history the literature of Siam is unfortunately rather 
oor 1 here can be little doubt that, as m the case of all the other 
mgdoms of Further India, complete and detailed chronicles were 
complied from reign to reign by order of her kings, but of the more 
ancient of these, the wars and disturbances which continued with 
such frequency down to quite recent times have left no trace The 
A nnats of the North, the A nnals of Krung Kao (Ayuthia) and the Book 
of the Lives of the Four Kings (of the present dynasty) tegether 
form the only more or less connected history of the country from 
remote times down to the beginning of the present reign, an<l these, 
at least so far as the earlier parts are concerned, contain much thit 
IS inaccurate and a good deal which is altogether untrue Foreign 
iustoncs include a work on Pegu, a few tales of Cambodian kings and 
recently published class-books on European history compiled by 
the educational department 

The number of works on law is considerable The Laksana Phra 
Thamasat, the Phra Famra, Phra Tatnnon, Phra Racha Kamnot 
and Inthapat are ancient works setting forth the laws of the country 
in their oldest form, adapted from the Dharmacastra and the Classifi- 
cation of the Law of Manu Ihese, and also many of the edicts 
passed by kings of the Ayuthia period which have licen preserved, 
are now of value more as curiosities of literature and history than 
anything else, since, for all practical purposes, they have long been 
superseded by laws more in accordance with modern ideas The 
laws of the sovereigns who have ri igncd at Bangkok form the most 
notable part of this branch of Siimesc literature They include a 
great number of revenue regulations, laws on civil matters such as 
mortgage, bankruptcy, rights of way, companies, Ac , and laws 
governing the procedure of courts, all of which adhere to Western 
principles in the main The latest addition is the Penal Code, a 
large and comprehensive work based upon the Indian, Japanese 
and French codes and issued in 1908 

Poetry is a very ancient art in biam and has always been held m 
high honour, some of the best-known poets being, indeed, members 
of the royal family There are several quite distinct forms of metre, 
of which those most commonly used are the Klong, the Kap and the 
Kton The Klong is rhythmic, the play being on the inflection of the 
voice in speaking the words, which inflection is arranged according 
to fixed schemes the rhyme, if it can so be called, being sought 
not in the similarity of syllables but of intonation The Kap is 
rhythmical and also has rhyming syllables The lines contain an 
equal number of syllables, and are arranged in stanzas of four lines 
each The last syllable of the first line rhymes with the third 
syllable of the second line, the last of the second with the last of 
the third and also with the first of the fourth line, and the Last syllabic 
of the fourth line rhymes with the last of the second line of the next 
succeeding stanza The number of poems in one or other of these 
two metres is very great, and includes verses on almost every theme 
In the Ntraf poetry, a favourite form of verse, both are often used, a 
stanza m Klong serving as a sort of argument at the head of a set of 
verses in Kap This Nirat poetry takes the form of narrative 
addressed by a traveller to his lady-love, of a journey in which every 
object and circumstance serves but to remind the wanderer of some 
virtue or beauty of his correspondent In most of such works the 
journey is of course imaginary, but in some cases it is a true record 
of travelling or campaigning, and has been found to contain in- 
formation of valur concerning the condition at certain times of out- 
lying parts of the kingdom Of the little love songs in Klon metre, 
call^ Klon pet ton, there arc many hundreds These follow a 
prt sunbed form, and consist of eight lines dtvided*into two stanzas 


of four hnes each, every line containing eight syllables The last 
syllable of the first line rhymes with the third syllable of the second, 
and the final of the second line with the final of the third The 
songs treat of all the aspects of love A fourth poetical metre is 
Chan, which, however, is not so much used as the others 

The introduction of printing m the Siamese character has re- 
volutionized the literature of the country Reetling has become a 
general accomplishment, a demand for reading matter has arisen, 
and bookshops stocked with books have appeared to satisfy it The 
historical works above referred to have been issued in many editions, 
and selections from the ancient fables and romances are continually 
being edited and reissued m narrative form or as plays The 
educational department has done good work in compiling volumes 
of prose and verse which have found much favour with the pubhc 
\11 the laws, edicts and regulations at present m force are to be had 
m print at popular prices Printing, m fact, has supplied a great 
incentive to the development of hterature, the output has increased 
enormously, and will doubtless continue to do so for a long time to 
come (WAG) 

SIBAWAIHI [Ab'u Bishr, or Abu-l Hasan 'Amr ibn 'Uthman ibn 
Qanbar, known as SIbawaihi or Sibuya] (r 7S3-793), Arabian 
grammarian, was by origin a Persian and a freedman Of his 
early years nothing is known At the age of thirty-two he went 
to Ba.^ra, where he was a pupil of the celebrated grammarian 
Khalil Later he went to Bagdad, but soon left, owing to a 
dispute with the Kufan grammarian Kisai, and returned to 
Persia, where he died at the age of about forty His great 
grammar of Arabic, known simply zs The Book, is not only the 
earliest systematic presentation of Arabic grammar, but is 
recognized among '\rabs as the most perfect It is not always 
clear, but is very full and valuable for its many illustrations 
from the Koran and the poets 

The Book was publisJied by H Derenbourg (2 vols , Pans, i88i~ 
1889), and a German translation, with extracts from the commentary 
of Sirafi (d 978) and others, was published by G Jahn (Berlin, 1895- 
1900) (Cx W 1 ) 

SIBBALD, SIR ROBERT (1641-1722), Scottish physician and 
antiquar}^, was born in Edinburgh on the 15th of April 1641 
Educated at Edinburgh, Leiden and Pans, he took his doctor’s 
degree at Angers in 1662, and soon afterwards settled as a 
physician m Edinburgh In 1667 with Sir Andrew Balfour 
he started the botanical garden m P dinhurgh, and he took a 
leading part in establishing the Royal College of Physituns of 
Edinburgh, of which he was elected president m 1684 In 
1685 he was appointed the first professor of medicine m the 
university He was also appointed geographer-royal in 1682, 
and his numerous and miscellaneous writings deal effectively 
with historical and antiquarian as well as botanical and medu al 
subjects He died m August 1722 

Amongst Sibbald’s historical and antiquarian works may be 
mentioned A History Ancient and Modern of the Sheriffdoms of Fife 
and Kinross (rdmburgh, 1710, and Cupar, 1803), An Account of the 
Scottish -I Has (folio, Edinburgh, 1683), Scotia illustrata (Edinburgh, 
1684) and Description of the Isles of Orkney and Shetland (fouo, 
Edinburgh, 1711 and 1845) The Remains of Sir Robert Sibbald, 
containing his autobiography, memoirs of the Royal College of 
Physicians, portion of his literary correspondence and account of 
his manuscripts, was published at Edinburgh in 1833 

SIBERIA This name (Russ Sibir) in the 16th century 
indicated the chief settlement of the Tatar khan Kuchum — Isker 
on the Irtysh Subsequently the name was extended ^ 
to include the whole of the Russian dominions in Asia 
Geographically, Siberia is now limited by the Ural 
Mountains on the W , by the Arctic and North Pacific Oceans 
on the N and E respectively, and on the S by a line running 
from the sources of the river Ural to the Tarbagatai range (thus 
separating the steppes of the Irtysh basin from those of the Aral 
and Balkash basins), thence along the Chinese frontier as far as 
the S E corner of Transbaikalia, and then along the rivers 
Argun, Amur and Usun to the frontier of Korea This wide 
area is naturally subdivided into West Siberia (basins of the Ob 
and the Irtysh) and East Siberia (the remainder of the region) 

The inhabited districts, are well laid down on the best maps , 
but the immense areas between and beyond them are mapped only 
along a few routes hundreds of miles apart The inter- 
mediate spaces are filled m according to information ^ 

derived from various hunters With regard to a great many rivers 
we know only the position of their mouths and their approximate 
lengths estimated by natives m terms of a day s march Even the 
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hydrographical network is very imperfectly known, especially in the 
unmhabited hilly tracts ^ 

Like other plateaus, the great plateau of the centre of Asia, 
stretching from the Himalayas to Benng Strait,* has on its surface 
a number of gentle eminences {angehaufte Gebtrge of K Ritter), 
which, although reaching great absolute altitudes, are relatively 
low * These heights for the most part follow a north-easterly direc- 
tion in Siberia On the margins of the plateau there are several 
gaps or indentations, which can best be likened to gigantic trenches, 
like railway cuttings, as with an insensible gradient they climb to a 
higher level These trenches have for successive geological periods 
been the drainage valleys of immense lakes (probably also of glaciers) 
which formerly extended over the plateau or fiords of the seas which 
surrounded it And it is along these trenches that the principal 
commercial routes have been made for reaching the higiu r levels of 
the plateau itself In the plateau there are m rcahty two terraces — 
a higher and a lower, both very well defined in Transbaikalia and m 
Mongolia The Yablonoi range and its south-western continuation 
the Kentei are border-ndges of the upper terrace Both rise very 
gently above it, but have steep slopes toward-* the lower terrace, 
which is occupied by the Nerchinsk steppes in i ransbaikalia and by 
the great desert of Gobi in Mongolia (2000 to 2500 ft above the sea) 
They rise 5000 to 7000 ft above tlie sea the peak of Sokhondo m 
Transbaikalia (111° E ) reaches nearly 8050 ft Several low chains 
of mountains have their base on the lower terrace and run from 
south-west to north-east they are known as the Nerchinsk Moun- 
tains in Transbaikalia, and their continuations reach the northern 
parts of the Gobi * 

The great plateau is fnnged on the north-west by a senes of loftv 
border-ranges, which have their southern base on the plateau and 
their northern 4 t a much lower level They may be traced from 
the lian-shan to the Arctic Circle, and have an east-north-easterly 
direction in lower latitudes and a north-easterly direction farther 
north The Alai range of the I’amir, continued by the Kokshaltau 
range and the Khan-tengri group of the Tian-shan, and the Sailughem 
range of the Altai, wluA is continued in tlie unnamed border-range 
of West Sayan (between the Bei-kem and the Us), belong to this 
categor> There are, however, among these border-ranges several 
breaclics of continuity — broad depressions or trenches leadmg from 
Lake Balkash and Lake Zaisan to the upper parts of the plateau 
On the other hand, there are on the western outskirts of the plateau 
a few mountain chains which take a ilirection at right angles to the 
above (that is, from north-west to soutli-eas^, and parallel to the 
great hne of upheavals in south-west Asia Tlie Tarbagatai Moun- 
tains, on the borders of Siberia, as well as sever d chains m Turkestan, 
are instances The border ridges of the Alai Mountains, the Khan- 
tengn group, the Sailughem range and the West Sayan contain the 
highest peaks of thur respective regions Beyond 102° E the 
loahguration is complicated: by the great lateral indentation of 
Lake Baikal But around and north-cast of this lake the same well- 
marked ranges fnnge the jilateau and turn their steep north-western 
slope towards the valleys of the Irkut, the Barguzm, the Muya and 
the Chara, while their southern base hes on the plateaus of the 
Selenga (nearly 4000 ft high) and the Vitim The peaks of tlie 
Sailughem range reach 9000 to 11,000 ft above the sea, those of 
West Sayan about 10,000 In Last Sayan is Munku-Sardyk, a peak 
11,450 ft high, together with many others from Hooo to 9000 ft 
Tarther east, on the southern shore of Lake Baikal, Khamar-daban 
rises to 6900 ft , and the bald dome-shaped summits of the Barguzm 
and southern Muya Mountains attain elevations of 6000 to 7000 ft 
above sea-level The orography of the Aldan region is httle known 
but travellers who journey from the Aldan (tributary of the Len i) 
to the Amur or to the bea of Okhotsk have to cross the same plateau 
and its border-range The former becomes narrower and baicly 
attains an average altitude of 3200 ft 

A typical feature of the north eastern border of the high plateau 
IS a succession of broad longitudinal •* valli ys along its outer base, 

* The wide area between the middle I ena and the Amur, as well 
as the hilly tracts west of Lake Baikal, and the Yeniseisk mining 
region arc m this condition 

■* Ihc great plateau of North America, also turning its narrower 
point towards Bering Strait, naturally suggests the idea that there 
was a period in the history of our planet when the continents turned 
their narrow extremities towards the northern pole, as now they turn 
them towards the southern 

* See General Sketch of the Orography of Siberia, with map 
and ' Sketch of the Orography of Minusinsk, &c , by Prince P A 
Kropotkin, in Alem Russ Geogr Soc , General Geography (vol v , 

1875) 

* Ihe lower terrace is obviously continued in the Tanm basin 
of East Turkestan but m the present state of our knowledge wo 
cannot determine whether the further continuations of the border- 
ndge of the higher terrace (Yablonoi, Kentei) must be looked for 
1 1 the Great Altai or in some other range situated farther south 
I here may be also a breach of continuity in some depression towards 
Barkul 

® The word *' longitudmal ’ is here used in an orographical, 
not a geological sense These valleys are not synclinal foldings of 
rocks , t'i( j seem to be erosion-valleys 


shut m on the outer side by rugged mountains having a very steep 
slope towards them hormerly filled with alpine lakes, these valleys 
are now sheeted with flat alluvial soil and occupied by human 
settlements, and are drained by nvers which flow along them before 
they make their way to the north through narrow gorges pierced 
m the mountain-walls Ihis conformation is seen in the valley of 
the Us in West bayan, in that of the upper Oka and Irkut in East 
Sayan, m the valley of the Bargu/m, the upper Tsipa, the Muya 
and the Chara, at the foot of the Vitim plateau, as also, probably, 
m the Aldan « The chains of mountains which border these valleys 
on the north-west contain the wddest parts of biberia They are 
nauned the Usinsk Mountains in West bayan and the Tunka Alps 
in Last Sayan , the latter pierced by the Angara at Irkutsk, are in 
all probabihty continued north east in the Baikal Mountains, which 
stretch from Irkutsk to Olkhon Island and the Svyatoi Nos peninsula 
of Lake Baikal, thus dividing the lake into two parts ’’ 

An alpine region, 100 to 150 m in breadth, fringes the plateau on 
the N W , outside of the ranges just mentioned This constitutes 
what IS called in Last biberia the tatga it consists of 
separate chains of mountains whose peaks rise 4800 to ^ 

<>500 ft above the sea beyond the upper limits of forest ^ ** 

vegetation , while the narrow valleys afford difficult means of 
communication, their floors being thickly strewn with boulders, or 
else swampy llic whole is clothed with impenetrable forest 
The orography of this alpine region is very imperfectly known 
but the chains have a piedoniinant direction from south west to 
north-east They are described under different names in biberia — 
the Altai Mountains in West biberia, tlie Kuznetskiy Ala tau and 
tlie Us and Oya Mountains in West Sayan, the Nizhne Udinsk fatga 
or gold-mine distiict, several chains pierced by the Oka river, the 
Kitoi Alps in Last bayan, the mountains of the upper Lena and 
Kirenga, the Olekminsk gold-mine district, and the unnamed 
mountains which project north-east between the Lena and the 
Aldan 

Outside of these alpine regions comes a broad belt of elevated 
plains, ranging between 1200 and 1700 ft above the sea These 
plains, which are entered by the great Siberian highway . 

about Tomsk and extend south-west to the Altai Moun- 
tains, are for the most part fertile, though sometimes dry ^ 
and are rapidly being covered with the villages of the Russian 
immigrants About Kansk in Last Siberia they penetrate in the 
form of a broad gulf south eastwards as far as Irkutsk Those on 
the upper Lena, having a somewhat greater altitude and bemg 
situated in higher latitudes, arc almost wholly unfitted for agriculture 
The north western border of these elevated plains cannot be deter 
mined with exactitude In the region between Viluisk (on the Vilui) 
and Yeniseisk a broad belt of alpme tracts, reaching their greatest 
elevation in the northern Yeniseisk fatga (between the Upper 
Tunguzka and the Podkamennaya Tunguzka) and contmued to the 
south west in lower upheavals, separates the elevated plams from 
the lowlands which extend towards the Arctic Ocean In West 
biberia these high plams seem to form a narrower belt towards 
Barnaul and bemipalatmsk, and arc bordered by the Aral Caspian 
depression 

Farther to the north west, beyond these high plains, comes a 
broad belt of lowlands I his vast tract, which is only a few dozen 
feet above the sea, and most probably was covered by the 
sea durmg the Post Pliocene period, stretches from the , ® 
Aral-Caspian depression to the lowlands of the Tobol, 

Irtysh and Ob, and thence towards the lower parts of the Yenisei 
and the Lena Only a few detached mountain ranges like the 
Byiranga on the Taymyr peninsula, thi byverma Mountams, the 
Verkhoyansk and the Khaiaulukh (t of the Lena) ranges diversify 
these monotonous lowlands, which are covered with a thick sheet of 
black earth in the south and assume the character of barren tundras 
m the north 

The south-eastern slope of the great plateau of Asia cannot 
properly lie reckoned to biberia, although parts of the province of 
Amur and the Maritime Province are situated on it 
they have quite a different character, climate and vege- South’ 
tation, and ought projierly to be reckoned to the Man **^*1 

chill lan region To the east of the Yablonoi border range 

hes the lower terrace of the high plateau, reaching 2000 ** " 

to 2500 ft in Transbaikalia and extending farther south west 
through the Gobi to Last Turkestan The south eastern edge of this 
lower terrace is fringed by a massive border range —the Khingan — 
which runs m a north-easterly direction from the Great Wall of 
China to the sources of the Nonni ula 

A narrow alpine region (40 to 50 m ), consisting of a senes of short 
secondary chains parallel to the border-range, fnnges this latter on 
its eastern face Two such folds may be distinguished correspond- 
ing on a smaller scale to the belt of alpine tracts which fringe the 
plateau on the north-west The resemblance is further sustained by 
a broad belt of elevated plains, ranging from 1200 to 1700 ft , which 

® the upper Bukhtarma valley in the bailughem range of the 
Altai system appears to belong to the same tyjse 

* The deep fissure occupied by Lake Baikal wohld thus appear 
to consist of two longitudinal valleys connected together by the 
passage between CVkhon and bvyatoi Nos • 
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iccompany the eastern edge of the plateau Ihe ui&tern G^obi, the 
occasionally fertile and occasionally sandy plains between the Nonni 
and the bungan, and the nch plains of the Bureya and bilinji in the 
Amur province belong to this belt, 400 m in breadth, the surface of 
which IS divcrsihed by the low hills of Ilkhiiri aim, Khuluh and 
furana These high plains are Ixirdtred on the south east by a 
picturcsejue chain the Buieya Mountains, whieh are to be identified 
with the Little Khingan It extenils, with unaltered character, 
from Mukden and Kirin to Ulban Bay in the St a of Okhotsk (close 
by the bhantar Islands), its peaks clothed from top to bottom 
with luxuriant forest vegetation, ascending 4500 to 6000 ft A 
lowland belt about 200 m broad runs m the same dirietion along 
the outer margin of the above chain Ihe lower Amur occupies 
the northern part of this broad valley Thi se lowlands, dotttd over 
with numberless marshes and lakts, seem to have emergid from the 
sea at a quite reemt geological period, tht rivers that meander 
across them are still excavating their valley s 

Volcanic formations, so far as is known, occur chiefly along the 
north w( stern border range of the gicat pletcau 1 jections of 
. basaltic lava have been observed on the southern slope 

oicmnoet range, extending ovei wide areas on the plateau 

itself over a stretch of more than 000 m —namely in J^ast Sayan 
about Lake Kosso gol and m the valley of the Tunka (river Irkiit), 
in the vicinity of Si lenginsk, and widely distributed on the Vitim 
plateau (rivers Vitim and Tsipa) Deposits of tiap stretch for more 
than 1200 m along the lungurka they appear also in the Noril 
Mountains on the Yenisei, whenei they extend towards the Arctic 
Ocean Basaltic lavas are reported to have been found in the Aldan 
legion On the Pacific slope extinct volcanoes (mentioned in 
Chinese annals) have been reported in the llkhun aim mountains 
m northern Manchuria 

The mineral wealth of Siberia is considerable Ctolel dust is found 
m almost all the alpmc regions fnngmg the great plateau Ihe 
/ principal gold mining legions m these ti lets are the 
* Altai, the upper (or Nirhne-Udmsk) and the lower (or 
Yeniseisk) taigat,, and the Olckma region (mid is founel on the 
high plate au m the basin of the upper Vitim on the lowe r plateau 
m the Nerchinsk ehstrict, and on the upper tributaries of the Amur 
(especially the Oldoi) and the Zeya m the north-east continuation 
of the Nerchinsk Mountains It has been discovered also in the 
Bureya range, and m its north-cast continuation in the Amgufl 
region Auriferous sanels, but not very nch, have been diseoveied 
m the feeders of Like Hanka and the Suifong river, as also on the 
smaller islands of the Gulf of Peter the Great Mining is the next 
most important industry after agnculture In East Siberia gold is 
obtameef almost exclusively from gravel washings, quartx mining 
being confined to thn< localities, one near Vladivostok anti two in 
Transbaikalia In West Sibi na, howeve r, quart? mining is steadily 
increasing in importance whereas in 1900 tiic output olf gold from 
this source was less than 10,000 ai in 190 j it amounteel to close 
upon 50,000 oz On the other hand gi av el w ishing gives a declining 
yield in West Siberia for while m 1900 the output from this source 
was approximately 172000 oz , in 1904 it wis only 81,000 oz 
The districts of Maninsk and \ehinsk at< the most successful 
(piartz-mming localities Altogether West Siberia yields annually 
I 30,000 oz of gold The golel bearing gi iv e Is of L 1st Siberia, 
1 specially those of the lena and the Amur, are relatively more 
prolific than those of West Sibe ria The total yield annually amounts 
to some 700 000 0/ , the largest quantity coming from the Olekminsk 
district in the province of Yakutsk, and this ehstnet is followed by 
the Amur region, the Maritime province, and Nenhmsk and Irans- 
baikaha Silver and lead ores exist in llie Altai and the Nerchinsk 
Mountains, as well as copper, cinnabar and tm Iron-ores are known 
at sever il places on the outskirts of the ilpme tracts (is about 
Irkutsk), as well as in the Selcnginsk region anel in tlic Altai The 
more important non works of the Urals aie situated on thi Siberian 
slope of the range Coal occurs m many Jurassic fnsh-wattr 
basins, namely, on the outskirts of the Altai, in south V^eniscisk, 
about Irkutsk, m the Nttchinsk district, at many plans m the 
Maritime province, ind on the island of Sakhalin Bids of excellent 
graphite have been found in the Kitoi \lps (Mount Alibi rt) ind m 
the lunikhansk district m Yenisei Rock salt onurs at several 
places on the Lena and m Transbiik ilia and sUt-spiings are 
numerous —those of Ust kutsk on the Lena and of Usohe ne-ar 
Irkutsk being the most noteworthy \ 1 irgc niimlHr of lakes, 
especially in Transbaikalia and m lomsK yield salt J istly, from 
the Altai region, is well as from the Nenhmsk Mountains precious 
stones, such as jasper, m ilachite, biryl dark quartz anel the like, 
are exported The Ekaterinburg stone polishing works in the Urals 
and those of Kolyvafi in the Altai arc well known 

The orography sketched above explains the great development 
of the nver-systems of Sibcrii and the uniformity eif their coiiise 
Rlvtra three pimupal rivers— tin Ob, the Yenisei, and tlie 

r cna — take their rise on the high plateau or in the ilpme 
regions fnngmg it, anel after descending from the plateau and 
piercing tl i alpine regions flow for many hundreds of miles across 
the high plains and lowlands before they reach the Arctic Ocean 
The till re rivers of north-eastern Silicria — the Yana, Indigirka and 
Kelyma — have the same general charactei, tljeir courses being 
however, much sliorlci, as in these latitude s the plateau ipjiroaches 


nearer to the Arctic Ocean Ihe Amui, nii. tnbutanes of 

which nse on the eastern border-range of tlic high plateau, is similar 
The Shilka and the Ar^uft, which form it, flow first towards the 
north-east along the windmgs of the lower terrace of the great 

S lateau , from this the Amur descends, cutting through the Great 
dungan and flowing down the terraces of the eastern versant 
towards the Pacific A noteworthy feature of thd principal Siberian 
rivers is that each is formed by the confluence of a pair of rivers 
Examples arc the Ob and the Irtysh, the Yenisei and the Angara 
(itself a double river formed by the Angara and the Lower Tunguzka), 
the Lena and the Vitim, the Argun and the Shilka, while the Amur 
in its turn receives a tributary as large as itself —the Sungari Owing 
to this twinning and the general duection of their courses, the rivers 
of Sibcna offer immense advantages for inland navigation, not only 
from north to south but also from west to east It is this 
circumstance that facilitated the rapid invasion of Siberia 
by the Russian Lxissaeks and hunters , they followed the * 

courses of the twin nvers in their advance towards the 
east, and discovered short portages which permitted them to transfer 
their boats from th^ system of the Ob to that of the Yenisei, and 
from the latter to that of the J ena, a tributary of which — the Aldan - 
brought them close to the Sea of Okhotsk At the present day 
steamers ply from Tyumi f\, at the foot of the Urals, to Semipalatinsk 
on the border of the Kirghiz steppe and to lomsk in the very heart 
of West Siberia Unmterrupti a water communication could readily 
be established from Tyumefl to Yakutsk, Aldansk and the gold- 
mines of the Vitim Owing to the fact that the great plateau 
separates the Lena from the Amur, no easy water communication 
can lx* istablishcd lietween the latter and the other Siberian rivers 
ihe tributaries of the Amur (the Shilka with its affluent the Ingoda) 
become navigable only on the lower terrace of the plateau But 
tht trench of the Uda, to the east of Lake Baikal, offers easy access 
for the Great Siberian railway up to and across the high plateau 
Unfortunately all the rivers an frozen for m iny months every year 
I ven in lower latitudes (52° to 55® N ) they are ice-bound from the 
beginning of Novtmbtr to the beginning of May ’ while in 05" N 
they art open only for 90 to 120 days, and only for 100 days (the 
Yenisei) or even 70 days (the Lena) in 70® N Dunng the winter the 
smaller tributaries freeze to the Ivottom, and about ist January 
Lake Baikal becomes covered with a solid crust of icc capable of 
licanng files of loaded sledges 

Niimlrctlcss lakes occur in both East and West Sibtna ihere are 
wide anas on the plains of Wist Sibcna and on the high plateau of 
Last Siberia which, virtually, are still passing through . . 
the Lacustrine period, but the totil area now under * * 
w itcr bears but a trifling propoition to the vast smf lee which the 
lakes covered even at a vtiy rticnt penod when Neolithic man 
inhabitid Siberia All the valliys and deprtssions boar traces of 
imnunse post Pliocene lakes J ven within histone il times and 
ilunng the 19th century the desiccation of the lakes has gone on at 
a very rapid rate ^ The pnntipal lake is Lake Baikal, more than 
400 m long, and 20 to 50 broad Another great lake I ake Kosso- 
gol on the Mongolian frontier, is 120 m long and 50 bioad Vast 
numliers of small likes stud the Vitim and iimicr Si lenga plateaus 
the lower valley of the latter river contains the (mose I ake (Gusmoyc) 
In the basin of the Amur are Lake Hanka (1700 sq ni ) connected 
with the Usun Lakes Kada and Kidzi, by which the lowir Amur 
onec flowed to the Pacific and very many sm ilkr ones on the left 
side of the lower Amur Numirous lakts and extmsive maishcs 
diversify the low pi iins of West Siberia , the Baiaba stippc is dotted 
with lakes and ponds Like Chany (1400 sq ni ) and the mnumir- 
able smaller lakes which surround it being but n lalivcly insignificant 
iimains of thi formtr lacustrine basins wliilt at llu confluenn of 
the Irtysh and the Ob impassable marshts stretch ovi r many 
thousands of square miks Several alpine lakes, of which tht 
picturesque Tclctskoye may be specially mentioned occupy tlu 
deeper parts of the valleys of the Altai 

riic coast hue of Siberia is very extensive both on the Areta 
Ocean and on the Pacific The former ocean is icc-bouncl for at 
kast ttn months out of twelve and, though Nordensk- _ 
jold and Captain Wiggins demonstiattd (1874-1900) the * 

possibility of n vigation along its short s it is exceedingly ^ 

doubtful whether it can evti become a commercial loute 
of any importance llic coast line has few indentations, the chief 
bung the double gulf of the Ob and the Taz, sepaiatcd fiom the 
Sea of Kara by an elongated peninsula (Samoyecit), and from the 
bay of the Ycnisi 1 by another The immense pt ninsula of Taymyr 
a barren tundra inteisected by the wilel Byrranga Hills — projects 
in Cape Chelyuskin is far north as 77° 4(1 N Tht bay of the Yana 
east of the delta of the Lena, is a wide indentation sheltered on the 
north by the islands of New Siberia 7 he bays of the Kolyma, tlie 
Chaun and Kolyuchin are of little importance Ihe New Sibtna 
islands are occasionally visited by hunters, as is also the small 
group of the Bear Islinds opposite the mouth of the Kolyma 
Wrangel or Kelletl Island is still quite unknown Bering Strut, at 

* The 1 cna at Verkholensk is navigable for 170 days, at Yakutsk 
for 153 days the Yenisei at Krasnoyarsk for 199 days 

^ Si I. Yadriiitscv, in IzvesUa of the Russian Gcogr Soc (1886, 
No 1, with mips) 
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the north-cast extremity of Sioeria, and Bering bca bttwciu the 
land of the Chukchis anil -Mabka, with the Gulf of \nadyr, arc often 
visited by seal hunters, and the Commander Islands oh Kamehatka 
are valuable stations for this pursuit The Sea of Okhotsk, separated 
from the Pacihc by the Kurile Archipelago and from the Sea of 
Japan by the islands of Sakhalin and Ytzo, is notorious as one of 
the woist seas of llie world, owing to its dense fogs and its masses of 
iloating ice The Shantar Islands in the bay of the Uda possess 
geological interest The double bay of Gizhiga and Penzhina, as 
well as that of Taui, would be useful as harfcurs were they not 
frozen seven or eight months in the year and persistently shrouded 
in dense fogs in summer The northern part of the Sea of Japan, 
winch washes the Usun region, has besides the smaller bays of 
Olga and Vladimir, thi beautiful Gulf of Petir the Great, on 
which stands Vladivostok, the Russian naval station on the 
Pacific Okhotsk and Ayan on the Sea of Okhotsk, Petropav- 
lovsk on the east shore of Kamchatka, Nikolayevsk, and Vladivo- 
stok on the bea of Japan, and Dui on bakhalin are the only ports of 
Siberia 

Climate — The climate is extremely severe, •veil in the southern 
parts This arises chiefly Irom the orograplucal structure , the 
vast pi iteau of t entral Asia prevents the moderating influe ncc of the 
se.i from being felt Tlu extensive lowlands which stretch over 
more than one Iialf of the area, as well as the elevated phuns, lie 
open to the Arctic Ocean Although attaining altitudes of Oooo to 
10,000 ft , the mountain peaks of I ast Sibeni, do not reach tlie 
snow-hne, which is found only on the Munku-Sardyk m 1-ast bayan 
above 10,000 It Patches of perpetual snow occur in Last bibciia 
only on the mountains of the tar north On tht Altai Mounbiins 
the snow hue runs at about 7000 ft Ihe air, alter lieing dulled 
on the plateaus during tht wuiter, drifts, owing to its greater density, 
down upon the lowlands hence in the region of the lower Lena 
there obtuns an exceedingly low terapcratuie throughout the winter, 
and Verkhoyansk, in 67° N , is the pole ot cold of th< east* m hemi- 
sphere 1 he average temperature of wmter (DtcemlKr to hebruary) 

at Yakutsk is -402'^ F, at Verkhoyansk - 53 Vt the polar 
meteorological station of bagistyr, m the delta of the Lena (7i° 
23' N ), the following iverage temperatures have been observed 
January -34 3® F (bebruary - 43 6°), July 40 S®, year 21® Ihe 
lowest average temperature of a day is -OiO® b Ntvertheless 
owing to the diyncss of the climate the unclouded sun fully warms 
the e irth during the long summer days m those high latitudes, and 
gives a short period of warm and even hot we ether m the immediate 
reighboiirhood of the pole of cold Frosts of - 13® to - i8® b art 
not uncommon at Krasnoy irsk, Irkutsk and Aerchinsk , even m tin 
warmer southern regions of West Siberia and of the Amur the iverage 
winter temper ituro is 2 4° F and -102® respectively while at 
Yakutsk ind Verkhoy insk the thermometer oeeasionally falls as 
low as 75® and -S5® b Ihe minimum teminritures recorded 
at these two stations are -8f® b ind -90® respectively the 
minimum at Krasnoy irsk is -67 F , at Irkutsk - 51®, at Omsk 
- 5O®, and at Tobolsk - 58“ b 1 he sod freezes many feet deep over 
immense are is even m southern biberi i More dreaded than the 
frosts are the ternlile buran^ or snowstorms, which occur in early 
bjiring ard dtstroy thousands of horses and eittle thit have been 
grazing on the steppes throughout the winter \lthough vi ry 
heavy 1 ills ol snow tak( place in the alpine tracts — t specially about 
Like Bukal — on the otlur side, in tht steppe regions ot the \ltii 
ind Iransbiik^lia and in tlie neighbourhoeiel if Krasnoyarsk, the 
amount of snow is so s nail th^-L ti ivellers ust wheeled vclueles 
and cattle aie able to find food m the steppe Spring sets in with 
remarkable rapidity and chann it the end of Apnl but in the 
seconel half of May come the icy saints days, so blighting that 
it is impossible to cultivate the ipph or pear After this short 
penod of frost ind snow summer comes in its full beauty, the 
days are very hot, and, although they are always followed by cold 
nights, vegetation advances at an astonishing rate Com sown 
about Yakutsk m tlu end of M ly is ripe m the end of August 
Still, at many places night frosts set in as early as the second hilf 
of July Ihey beconit quite common m August ind Stptembor 
Nevertheless September is much warmer thm May, md October 
than April even in th< most continental parts ot Siberia The 
isotherms are exceedingly interesting lhat of 32° F ero ses the 
middle p irts of West Siberia and the southern parts of East Siberia 
Tlu summer isotherm ot 68° F, whieh ii’ I uropc pisses through 
Crieow and Kalugi, tiaverses Omsk Ki isiio^arsk inef Irkutsk, 
whence it turns north to Yakutsk arel then south agim to Vladivo- 
stok Fven the mouths of the Ob, Yenisei, Lem ind Kolyin i m 
70° N have m July an average t< inptr iture of 40 to 40“ Omte 
contrary is the course of the Januirv isotherms That of 14“ F, 
which passes in Lurope through Ule Iborg in Finland only touches 
the southern part of Wist Sibeni m the \lLu Mount uns lhat of 
-4® F, which crosses Novaya /emlyi in Lurope, passes through 
Tobolsk, Tomsk, Krasnoyarsk and Irkutsk, and touches 45° N at 
Urga in Mongolia, turning north in the Amur region and reaching 
the Pacific at Nikolayevsk The isotherm of - 22° F , which touches 
the north point of Nov lya Zemlya, passes m Siberia through 1 uruk- 
hansk (at the confluence of the Lena and the Lower Tunguzka) and 
descends as low as 55° N m Tiansbaikalia, whence it turns north 
to the Arctic Ocean 
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Most ram f ills m summer, espeei illy in July ind \ugust Lmu g 
the summer an average of 8 m falls on a zone that stretches from 
Moscow and bt Petirsburg thiough I'enu to lobol k aid, after i 
dry belt as far as Tomsk, continues in a narrower strip as far as the 
b end of Lake Baikal, then it broadens out so as to include the 
whole ol the \mur basin, the total sainmer precipitation there being 
a^ut 12 m North of tins zone the rainf 11 ilccreases towards the 
Arctic 

F/orfl —The flora of biberia presents veiy guat local varieties, not 
only on account of the diversity of physic il characteristics, but also 
in consequence of the mtrusion of new species from the neighbouring 
regions, as widely ebfi^rent as the arctic httoral tlie and steppes ol 
Central Asia, and the wet monsoon regions ol the Pacific 1 ttoral 
Siberia is situated for the most part m what Giisebach describes as 
the forest region of the LasUrn continent ‘ Ihe northern limit 
of this region must, howi vtr, be drawn nearer to the Arctic Ocean 
A stnp Oo to 200 m wide is totally elevoid of tree vegetation 1 he 
last trees which struggle for existence on the verge of the tundras art 
crippled dwarfs and almost without branches, and trees a hundred 
ye^rs oltl aie only a few feet high and a few inthes through and 
tluekly cnerusteef with lichens'! Ihe following species none of 
which are found in European Russia, are characteristic of the tundras 
— aibutus {Arctosta[>hilui> alpina), heaths or andomedas (Cassiope 
tetragona and 6 hvpnoidcs), Phyllodoce taiijolia, Loti.eUurta pro- 
cumbons, a species of Latifohum, a Polar azalea {Osmothamnus 
fragram) and a Polar willow (Saltx arctica) In Yakutsk the tundra 
vegetation consists principally of mosses of the genera Pulytnehum, 
ISryum and llypnum borne two bundled species of flowering plants 
struggle for a precarious existence n the tundra region, the frozen 
ground and the want of humus militating against them more than 
the want of warmth Erom this northern limit to the ^ral Caspian 
and Mongolian stepj)e2> stretches all over biberia the forest region 
the forests are, however, vciy untejually distiibuted, covering from 
50 to 9<j of the area in different districts In the hill tracts and 
the marshy depression of the Ob they are unbroken except by the 
bald summits of the loftiei mountains (gv/Ly) they have the aspect 
of agreeable bosquets m the Baraba steppe, and they are tlunlv 
scattereel tlirough south-eastein Transbaikalia where the dryness ol 
the Gobi steppe makes its influence appreciably felt linn ense 
in irshy pi uns coieicd with the dwarf biieh take their iilaei in the 
north as the tunelras aie appreiiehetl Over this immensi irea the 
trees are for the most part the same as we are familiar with in 
Liirojx The larch becomes predominant chiefly in two new species 
(Lartx i,ibinca and L dahunca) Ihe fir appears in the Siberian 
varieties Puea obovata and P ayamnsiA The silver fir ( Ibia 
sihinca Pinus peitinata) and the stone pine (P Ctmbra] arc quite 
cejinmon they reach the higher summits, when the last-named is 
le presented by a recumbent species (Cembra pumila) The birch in 
tlu loftier alpine tracts and pliteaus btcoints a shiub [Betula nana, 
B Iruticosa) , Sind m 1 ransbaikaha assumes a new in<l vciy elegant 
aspect with a dark bark (b daunca) In the deeper valleys and on 
the lowlanda ot West Siberia the larches, pines and silver iirs intei- 
inmgled with birches and aspens ittam a great size and thi streams 
are fringed with thickets of jxiplar an I willow The alpine rose 
(Rhododendron daunt urn) el usters m masse s on thi highe r mountains 
jumper, spiraea, soibus, thi pseudo acacia (Carai,ava sibinia and 
C arboreuem C jubata m some of the higher tiactsj, various 
Rosaeeae PoUniilla jrutico’^a and LotomasUr «wi//era— the wild 
cherry (Prunus Padui), and many other shrubs occupy the spaces 
between the trees Berry yielding plants are feniml everywhere, 
even on the goltsy, at the upper limit of tree vegetation on the lovvi r 
grounds they are an article of diet The red whortleberry or cow 
berry (V accinium VUis lUaca), tlie bog whortleberry (1 uhginOi,um 
the bilberry (V myrtillus) and the arctic bramble (Rubui, arcticus) 
extend veiy far northwcud raspberiies anel red and black currants 
form a luxuriant undergrowth in the forests together with Ribes 
dtkusha m East Siberia The oak, elm, hazel ash, apple, hme and 
maple disappear to the east ol the Urals, but reappear in new varieties 
on the eastern slope of the border ndge ol the gieat pi iteau ^ There 
we encounter the oak (Q mongohua), maple ( -Iff rgiwo/a, Max ), ash 
(braxinus manchunia) elm (Ulmin> monlara), hazel (Con/ws htUro~ 
ph\lla) and sever il other Furopean leepuintances Earthcr t ist, 
in the -^mur region, a great number ot new species of Lurope in 

* Aicordin< to \ Lnglcr s I < riiit/i tii tr Liitwn keluuqi>ginhiildt 
dtr Pflati-cnwilt (Leipzig 1879-18^2), wi slioiikl h im iii Sibeni (a) 
the arctii region, (b) the subarctic or loiifiious ngion north 
Siberian province (t) the Central- \sian dom 111 Mtai and D lurian 
mountainous legions, and (d) the east Clune e, 1 Irudii g into the 
b isiu ot the Amur 

•* bee Middendorll s observations on vtgi table and animal lifo 
in the tundras, attractively told m \ol iv ot li > Sibin^ihe hei^i 

* Kjellmann, legal \ peditionem VeUii^kaphga lakitu^elser {'^tock~ 

holm, 1872-18X7) reckons their number it i8_ 124 species were 

found by Middendorll on the laymyr peninsula, 219 along the 
borders of the forest region of Oleiiek, and 344 species within the 
forest region of tlie same 470 species were collected by Maaek m 
the Vilui region 

■* Nowhere, perhaps, is the change better seen than on crossing 
the Great Klun^an * 
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trees, and even new genera, such as the cork-tree {Phellodendron 
amuvense, walnut (Juglans manchunca) acacia (Maackta amurensts), 
the graceful climber Maxtmowtczta amurensts, the Japanese Trocho- 
shgma and many others — all unknown to Siberia proper — are met 
with 

On the high plateau the larch predominates over all other species 
of conifers or deciduous trees the wide, open valleys are thickly 
planted with Betula nana and B fruticosa in the north and with 
thick grasses (poor in species) m the southern and drier parts The 
Siberian larch predominates also m the alpine tracts fringing the 
plateau on the north, intermingled with the hr, stone-pine, aspen 
and birch In the drier parts the Scotch lir {Ptnus sylveUrts) nialces 
its appearance In the alpine tracts of the north the narrowness of 
the valleys and the steep stony slopes strewn with d6bns, on which 
only lichens and mosses are able to grow, make every plot of green 
grass (even if it be only of C arex) valuable For days consecutively 
the horse of the explorer ean get no other food than the dwarf birch 
But even in these districts the botanist and the geographer can 
easily distinguish between the chevn or thick forest of the Altai and 
the taiga of East Siberia The lower plateau exhibits, of course, 
new characteristics Its open spaces are lovely prairies, on which 
the Daurian flora flourishes in full beauty In spring the traveller 
crosses a sea of grass above which the flowers of the paeony, aconite, 
Orobus, Carallta Saussurea and the like wave 4 or 5 ft high As the 
Gobi desert is approached the forests disappear, the ground becomes 
cocered chiefly with dry Gramineae, and Salsolaceae make their 
appearance The high plains of the west slope of the plateau are 
also rich praines diversified with woods Nearly all the species of 
plants which grow on these prairies are common to Euiope (paeonus 
Hemerocallis, asters, pinks, gentians, violets, Cyprtpedtum, Aqutlegta, 
Delphinium, aconites, irises and so on) but here the plants attain 
a much greater size a man standing erect is often hidden by the 
grasses *1 he flora of Minusinsk — the Italy of Siberia - is wt 11 know n 
the prairus on the Ishim and of the Baraba steppe are adoined with 
the same rich vegetation, so graphically described by Middendoift 
and O Finsch Farther north we come to the urmans of West 
Siberia, dense thickets of trees often rising from a treacherous carpet 
of thickly interlaced grasses, which conceals deep marshes, where 
even the bear has learnt to tread circumspectly 

bauna — Ihe fauna of Siberia is closely akin to that of central 
Europe, and the Ural Mountains, although the habitat of a hw 
species which warrant the naturalist m regarding the southern Urals 
as a separate region, are not so important a boundary zoologically 
as they are botanically As in European Russia, so in Siberia, three 
principal zones — the arctic, the boreal and the middle - may be 
distinguished, and these may be subdivided into several sub regions 
The Amur region shares the characteristics of the north Chinese 
fauna On the whole, we may say that the arctic and boreal faunas 
of Europe extend over Siberia, with a few additional species in the 
Ural and Baraba region — a number of new species also appearing in 
East Siberia, some spreading along the high plateau and others 
along the lower plateau from the steppes of the Gobi The arctic 
fauna is very poor According to Nordenskjbld ' it numbers only 
twenty nine species of mammals of which seven are marine and 
seventeen or eighteen may be safely considered as living beyond the 
forest hinit Of these, again, four are characteristic of the land ol 
the Chukchis The reindeer, arctic fox {Cants lagopus), hare, wolf 
lemming {Myodes obensts), collar lemming {Cumculus torquatus) and 
two species of voles (A rvicolae) are the most common on land The 
avifauna is very rich in migratory water and marsh fowl (Grallaiores 
and Natatores), which come to bleed in the coast region but only 
five land birds — the ptarmigan {I agopus alpinus), snow bunting, 
Iceland falcon, snow owl ami raven are permanent inhabitants of 
the region The boreal fauna is, of course, much moie abundant 
but here also the great bulk of the species, both mammals and birds, 
are common to Europe and Asia The bear, badger, wolverine, pole 
cat, ermine, common weasel, otter, wolf, fox, lynx, mole, hedgehog, 
common shrew, water-shrew and lesser shrew {Sorex vulgaris, S 
fodiens and S pygmaeus), two bats (the long eared and the boreal), 
three species of Vespertilio {V daubentoni, V natlereri ami F mv\ta- 
cinus), the flying and the common squirrel {Tamias strialus), the 
brown, common, field and harvest mouse {Mus decumanus M 
musculus, M sylvaticus, M agranus and M minutus), four voles 
{Arvicola amphibtus, A rufocanu<;, 4 rultlus and A schtslocolor), 
the beaver, vanaTile hare, wild boar roebuck, stag, reindeer, elk and 
Phota annelata of Lake Baikal — all these are common alike to 
Europe and to Siberia while the bear, musk-deer (Moschus moschi- 
ferus), ermine, sable, pouched marmot or soushk (Spermophilus 
eversmani), Arvicola obscurus and Lagomys hyperboraeus distributed 
over Siberia, may be considered as belonging to the arctic fauna 
In addition to the above we find m East Siberia Mustela alpina, 
Cams alpinus, the sable antelope (Aegocerus sibiricus), several species 
of mouse {Mus gregatus, M oeconomus and M saxatilus), two voles 

i Arvicola russatus and A macrotus), Syphneus aspalax ami the alpine 
.agomys from the Central Asian plateaus while the tiger makes 
incursions not only into the Amur region but occasionally as far as 
Lake Baikal On»the lower terrace ol the great plateau we find an 

• * In Vega Exped V etensk I akttagelser , \>ol 11 


admixture of Mongolian species, such as Cams corsac, Felts manul, 
Spermophilus dauricus, the jerooa {Dipus jaculus), two hamsters 
{Crtcelus songarus and C furunculus), three new voles {Arvicolae), 
the Tolai hare, Ogotona hare {Lagomys ogotona), Aegocerus argali, 
Anltlope gutturosa and Equus hemionus {jightlat) Of birds no less 
than 285 species have been observed in Sibena, but of these forty-five 
only are absent from Europe In south-east Sibefia there are forty- 
three new species belonging to the north Manchurian or Amur fauna , 
and in south-east fransbaikaha, on the borders of the Gobi steppe, 
only 103 species were found by G F R Radde, among which the 
most numerous are migratory birds and the birds of prey which 
pursue them The rivers and lakes of Sibena aboimd in fish , but 
little IS known of their relations with the species of neighbouring 
regions ^ 

1 he insect fauna is very similar to that of Russia , but a few 
genera, as the 7 entyria, do not penetrate into the steppe region of 
West Sibena, while the tropical Colasposoma, Foptlta and Languria 
are found only m south-eastern Transbaikaha, or are confined to 
the southern Amur On the other hand, several Amencan genera 
{Cephalaon, OphryaStes) extend into the north-eastern parts of 
Siberia “ As in all uncultivated countries, the forests and praines 
of Sibena become almost uninhabitable in summer because of the 
mosquitoes East Siberia suffers less from this plague than the 
marshy Baraba steppe but on the Amur and the Sungari large gnats 
are an intolerable pi igue flic dredgings of the Vega expedition 
in the Arctic Ocean disclosed an unexpected wealth of marine fauna, 
and those of L Schrenck in the north of the Japanese Sea led to the 
discovery of no fewer than 256 species (Gasteropods, Brachiopods 
and Conchifcrs) E ven in I ake Baikal Dybowski and Godlewski 
discovered no fewer than ninety-three species of Gammandes and 
twenty-five of (»asteropods * 1 he bea of Okhotsk is very interesting, 

owing to its local species and the generil composition of its fauna 
(70 species of Molluscs and 21 of Gasteropods) The land Molluscs, 
notwithstanding the unfavourable conditions of climate, number 
about seventy species — Siberia in this respect being not fir behind 
ncirth Europe I he mere ise of many animals in size (becoming 
twice as large as in Europe) the appearance of white varieties 
among l>oth mammals and birds, and their great prevalence among 
domestuated animals (Yakut horses) the migrations of birds anei 
mammals over immense regions, from the Central Asian steppes to 
the arctic coast, not only in the usual rotation of the seasons but also 
as a result of occasional chmaetene conditions are not yet fully 
understood {e g the migr ition ol thousands and thousands of roe- 
buck from Manchuria across the Amur to the left bank of the nver, 
or the migration of reindeer related by Baron E von Wrangel) 
the various coloration of manv animals according to the composition 
of the forests they inhabit (the sable and the squirrel are well-known 
instancts) the intermingling northern and southern faunas m the 
Amur region an<l the remarkable consequences ol that intermixture 
in the struggle lor existence — all these render the study of the 
Siberian fauna most interesting finally, the laws of distribution 
ol animals over Siberia cannot he made out until the changes under- 
gone by its surface during the Glacial and Lacustrine ptnods are 
well estibhshed and the Post-Tertiary fauna is better known The 
remarkable finds of (.luatemary mammals about Omsk and their 
importance for the hisiory ol the Lquidae are merely a slight indi- 
cation of what m.iy be expected m this held 

Population — In 1906 the estimated population was 61,740,600 
In 1897 the distribution was as follows Geographically, though 
not administratively, the steppe provinces of Akmolinsk and 
Scmipalatinsk belong to Siberia They are described under 
Steppes 


Governments and Provinces 

'\rea m 
sq m 

Population 

in 

1897 

Density 
per 
sq m 


Tobolsk 

535,739 

1 , 444,470 

2 7 


Tomsk 

327,^73 

1,947,021 

5 I 

Irkutsk 

Yeniseisk 

981 ,607 

572,847 

0 6 

(general- 

Irkutsk 

280,429 

515,132 

I 8 

government) 

Yakutsk 

1,530,253 

271,830 

0 2 


/'Transbaikalia 

229,520 

676,407 

30 

Far Last 

Amur 

172,826 

119,909 

0 6 

(viceroyalty) 

Mantime 

712,585 

209,516 

0 7 


1 Sakhalin 

1 1,700 

27,250 

I 9 



4,784 832 

5,784,382 

Av I 2 


* Czekanowski {Izvestia 'itb Geog Soc , 1877) has desenbed fifty 
species from the basin of the Amur he considers that these constitute 
only two-thirds of the species inhabiting that basin 

* See L Schrenck, Retsen und Eorschungen im Amurlande (1858- 
1891) 

* See Mim de / acadfmie des sciences de st-PHersbouvg, vol xxii 
(1876) 
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OI the total in i»97, oi 4 % were Russians, 8 3 % Turko T itars 
5 % Mongols and o 6 % indigenous ' races, i e Chukchis, Koryaks, 
RuMMlmas ^hilvaks, E^mcha^les and others Only 8 % of the 
total are classed as urban The great bulk of the popula 
tion aie Russians, whose number increased with great rapitlily 
during the 19th century although not exceeding 150,000 in 1709 
and 500,000 a cfntury later, they numbered nearly 6,500,000 m 
1904 Between 1870 and 1890 over half a million fiee immigrants 
entered Siberia from Russia, and of these 80 % settled in the govern 
ment of Tobolsk and between 1890 and 1905 it is estimated that 
something like a million and a half free immigrants entered the 
country These people came for the most part from the northern 
parts of the black earth zone of middle Russia, and to a smaller 
extent from the Lithuanian governments and the Uial governments 
of Perm and Vyatka the Russians, issuing from the luidcUe Urals, 
have travelled as a broad stream through south bibeiia, sending 
blanches to the Altai, to the Ih river in lurkestan and to Minusinsk, 
as well as down the chief rivers which flow to the Arctic Ocean, the 
banks of which are studded with villages 15 to 20 m apart As 
Lake Baikal is approached the stream of Russian immigiation 
becomes narrower, being confined mostly to the valley of the Angara, 
with a string of villages up the Iikut , but it widens out again m 
1 ransbaikalia, and sends branehes up the belenga and its tributaries 
It follows the course of the Amur, again in a succession of villages 
some 20 m apart, and can be traced up the Usuri to Lake Khangka 
and Vladivostok, with a string of villages on the plains between 
the /eya and the bilinji bmall Russian settlements are planted on 
a few bays of the North Pacific and the bea of Okhotsk, as well as 
on Sakhalin 

Colonization — biberia has been colonized in two different ways 
On tlie one hand, the government sent parties (i) of Cossacks to 
settle on the frontiers, (2) of peasants who were bound to settle at 
appointed places and maintain communication along the routes, 
(3) of itryeltiy (i e Moscow imperial guards) to garrison forts, (4) of 
yamihtki, a special oigam/ation oi Old Russia entrusted with the 
maintenance of hoists foi postal communication, and finally (5) of 
convicts A good deal of the Amur region was peopled in this way 
Serfs in the imperial mines were liberated and organized in Cossack 
regiments (the Transbaikal Cossacks) , some of these were settled 
on the Amui, forming the Amur and Usuri Cossacks Other parts 
of the nver were coloiiizeel by jieasants who emigrated with govern 
ment aid, and were bound to settle in villages, along the Amur, at 
spots design ited by officials As a rule, this kind of colonization has 
not produced the results that were t xpcctcd On the other hand, 
fiee colonization has been more successful and has been umlertaken 
on a much laiger scale boon alter the first appcaiance (1380) of 
the Cossacks of Yermak in biberia thousands of hunteis, attract! d 
by the furs, immigrated from north Russi i, explored the country, 
tiaeed the fust footpaths and erected the fust houses in the wilder 
lu ss 1 ater on serfdom, leligious peisecutions and conscription were 
the chief causes which led the peasants to make their tseipe to 
bibeiia and build their villages in the most inaccessible forests, on 
the prairies and even on Chinese teiritoiy But the severe measuie s 
adopted by the government against such runaways were power 
less to prevent their immigration into biberia While governmental 
colonization studded Sibeiia with foits, free colonization Idled up 
the intermediate spaces binec the emancipation of the seifs in 
i8(»i, it has been steadily increasing, the Russian peasants of a 
village often emigrating en bloi ’ 

bibeiia w is for many years a jienal colony !• xile to Siberia began 
in the first yeais of its diseoveiy, and as eaily as 1658 we read of the 
o .. Nonconformist priest Avvakum following in chains the ex- 
* ** ploring party of P ishkov on the Amur Raskolniks or Non 
conformists in the second half of the 17th century, rebel stryeltsy under 
Peter the Cireat, courtiers of rank during the reigns of the empresses, 
Polish confederates under Catherine II , the Ilecembnsts under 
Nicholas I , nearly 50,000 PoUs after the insurrection of 1803, and 
Intel on whole geneiations of socialists weit sent to Sibeiia while 
the number of common law convicts and exiles transported thither 
ineriased steadily from the end of the i8th century No ex let 
statistics of Siberian exile were kept before 1823 But it is known 
that in the first years of the 19th century nearly 2000 persons were 
transported every year to biberia I his figure reached in aveiagt 
of 18 250 in 1873-1877 and from about 1800 until the discontinuance 
of the system in 1900 an average of 20,000 persons were annually 
exiled to Siberia After liberation the hard-labour convicts are 
settled in villages but nearly all are in a wretched condition, and 
more than one third have disappeared without being accounted 
for Nearly 20,000 men (40 000 according to other estimates) arc 
living in Siberia the life of brodyagi (runaways or outlaws), trying to 
make their way through the forests to their native provinces in 
Russia 

Astatic Races — The Ural-Altaians consist principally of Turko 
Tatars, Mongols, Tunguses, Finnish tribes and bamoyedes The 
Samoyedes, who are confined to the province of Tobolsk, Tomsk 


* bee Yadnntsev, Siberia as a Colony (in Russian, 2nd ed , St 
Petersburg, 1892) 

* The autobiography of the protopope Avvakum is one of the 
most popular books with Russian Nonconformists 
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and Yeniseisk, do not exceed 12,000 m all The Finns consist 
principally of Mordvinians (18,500), Ostiaks (20,000) and Voguls 
(5000) burvivals of Turkish blood, once much more numerous, 
are scattered all over south Sibena as far as Lake Baikal Their 
territories are being rapidly occupied by Russians, and their settle- 
ments are cut in two by the Russian stream — the Baraba Tatars 
and the Yakuts being to the north of it, and the others havmg been 
driven back to the hilly tiacts of the Altai and bayan Mountains 
In all they number nearly a quarter of a million The Turkish stoi k 
of the Yakuts in the basin of the Lena numbers 227,400 Most of 
these Turkish tribes live by pastoral pursuits and some by agriculture, 
and are a most laborious and honest population 

The Mongols (less thin 300,000) extend into WTst Siberia from 
the high plateau- nearly 20,000 Kalmucks living in the eastern 
Altai In Last Siberia the Buiiats occupy the Selenga and the Uda, 
parts of Nerchinsk, and the steppes between Irkutsk and the upper 
Lena, as also the Baikal Mountains and the island of Orkhon , 
they support themselves chiefly by live-stock breeding, but some, 
especially in Irkutsk, are agriculturists On the left of the Amur 
there are some 0o,ooo Chinese and Manchurians about the mouth 
of the Zeya, and 26,000 Koreans on the Pacific coast The Tunguses 
(nearly 70,000) occupy as their hunting grounds an immense region 
on the high plateau and its slojies to the Amur, but their limits are 
yearly booming more and more circumscribed both by Russian 
gold-diggers and by Yakut settlers In the Maritime Province, 
before the Boxer uprising of 1900, 26 % of the population in the 
N Usun district and 36 % in the S Usun district were Koreans and 
Chinese, and in the Amur provinc* there wtie nearly 15,000 Manchus 
and Koreans Jews number 32,650 and some 5000 gipsies wander 
about Sibena 

At first the indigenous populations were pitilessly depnved of 
their hunting and grazing grounds and compelled to resort to 
agneulture— a modification exceedingly hard for them, not onl> on 
account of their poverty but also because they were compelled to 
settle in the less favourable regions European civilization made 
them familiar with all its worst sides ind with none of its best 
Taxed with a tiibutc in furs fiom the earliest years of the Russian 
conquest, they oftin revoltid in the 17th century, but were cruelly 
icduccd to obedience In 1824 the settled indigenes had to pay the 
very heavy rate of ii roubles (about j>er head, and the arrears, 
which soon became equal to the sums levu d wt re rigorously exacted 
On the other hind the seven measures taken by the government 
picvented the growth of anything like legalizeel slavery on Siberian 
soil, but the people, runud as thi y were both by the intrusion of 
agricultural colonists and by the exactions of goveinment officials, 
fell into what was piaetieally a kind of slavery to the merchants 
Even the bcst-intentioncd government measures, such as the 
importation of corn, the prohibition of the sale of spints, and 
so on, became new sources of oppression The action of mission 
aries, who cared only about nominal Christianizing, had no better 
effect 

Social Features - In West Siberia there exist compact masses of 
Russians who have lost little of their piimitive ethnographical 
features but the case is othei wise on the outskirts M A Castr^n 
charaeUnzed Obdorsk (mouth of the t)b) as a true Sarnoyedic town, 
although peopled with Russians The Cossacks of West Siberia 
have tlie features and customs and many of the manners of life of 
the Kalmucks and Kirghiz Yakutsk is thoroughly Yakutic 
marriages of Russians with Yakut wives are common, and m the 
middle of the 19th ccntuiy the Yakut language was predommant 
among the Russian merchants and othei ils At Irkutsk and in 
the villey of the Irkut the admixture of Tungus and Buriat blood 
IS obvious, and still more in the Nerchinsk district and among the 
Transbaikal Cossacks settled on the Argufi They speak the Bunat 
language as often as Russian, and in a Buriat dress can hardly be 
distinguished fiom the Bunats In different parts of Siberia, on 
the borders of the hilly tracts, mtermarnage of Russians with 
latars was quite common Of course it is now rapidly growing 
less, and the settlers who entered Siberia in the 19th century married 
Russian wives and remained thoroughly Russian I here are 
accordingly parts of Siberia, especially among the Raskolniks or 
Nonconformists, where the north Russian, the Great Russian and 
the Ukrainian (or southern) types have maintained themselves m 
their full purity, and only some differences m domestic architecture, 
m the disposition of their villages and in the language and character 
of the population remind the traveller that he is in Sibena The 
speeiil featuies of the language and partly also of tlie national 
character are due to the earliest settlers, who came mostly from 
northern Russia 

The natural rate of increase of population is very slow as a rule, 
and does not exceed 7 or 8 jier 1000 annu illy 1 he great mortahty , 
especially among the chilelrcii, is one of the causes of this, the birth- 
rate being also lower thm in Russu The climate of Siberia, how- 
ever, cannot be called unhealthy, except m certiin localities where 
goitre IS common, as it is on the Lena, in several valleys of Nerclunsk 
ind in the Altai Mountains 1 he rapid growth of the actual popula- 
tion IS chiefly due to immigration ^ 

Towns — Only 8 i % of the population liv< m towns (6 4 °(, only 
m the governments of 1 obol k and I om' 1 ) There are sev enteen 
towns with i population of 10,000 or more, namely, Tomsk (^3,533 
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111 njoO) 'ind Irkutsk (4<:;,io6) — the capit ils ol Wv,st and Last Siberia 
rpsjK>ctivf ly RKgovyeshchensk (47,468), VI idivostok (38,000) 
lyumefl (^0,651) m Wist Siberii, head of Sdionan navigation. 
Bam ml (20 850), capital o! thi \ltai rigion Krasnoyarsk (33,337) 
vnd Tobolsk (21 401), liolli men administr ihvi centres Riysk 
{17,200), cintn of flic -Mtu fTadt Khabarovsk (15,082) adminis- 
tritne centre of th< \mur rcgi m Chita (ii 480), the capital of 
Transbaikalia \ikolsk (2- 000) Irbit (20,004) Kolyvafl (11,703), 
the centre of the trade of southern Tomsk Yeniseisk (ii 530), 
th„ cei tri ot the gold-mining region of the same name, Kurgan 
(10,5701, i growing town in Tobol k and Alinusinsk (10,255), in the 
soutlKin part of the Yiniseisk provinci , trading with north-west 
Mongoli i 

— Ldiic ition stinds it i \iry low kv<l Ihe chief 
town of every province is provided with a classic il gymnasium for 
boys and a gymnasium or progymnasium lor girls but the education 
there rccitvid is not of a high grade, and the desire of the local 
population tor real schools * is not satished l^rimary education 
IS m a very unsatisfactory state, ind pnmary schools very scarce 
The petitions for i university it Irkutsk, the money ret|uirtd lor 
which h IS been freely offered to the government, have been refused 
and the imperative demands of the locil tridesimn for technical 
instruction have likewise met with little response Ihc Tomsk 
University remains incomplete, and has only 5bo students There 
are nevertheless eighteen scientific societies in Si ben a, whicli issue 
piiblit ations of great value Twelve natural hi tury ami ethnological 
museums have been cstiblishtd by the exiles — the Minusinsk 
museum being the best 1 hi re are ilso twenty public libraries 

Tgririe/lni'fl — \gneulture is the chief occupation both of the 
settleil Hussi ms and ot the native popiiUtion South Siberia has a 
very fertile soil and yields heavy crops but immense tracts of the 
country ire uttfrly unfit lor till ige Altogether it is estimated that 
not more th m 500,000 sij m ire suitable for cultiv ition The 
Aggregate IS thus distnbuted -niionosq rn m West Sibe na, 20,000 
in Akmolmsk and Semipalitmsk, ion,ooo m I ast Silnria, 85,000 m 
I ransbaikali i jo 000 in \mur, itul 04,000 m Usun In the low- 
lands of West Sihi na eulhv ition is i irritd <m up to Oi'^ V * On the 
high plains fringing the alpme tracts on th< north west it can be 
cimed on onl> m the south larther iiortli only m the v illrvs 
reaching O2’ N m that of tin Lena and in the alpme tracts m only 
i few valleys, is th it of the Irkut On the high plateau all attempts 
lo grow cereals livvc filled the wide Irenche alone (Uda, Selengi 
Jida) offering encouragement to tic agriculturist On the lower 
pliteau, m Ir insbaikali i, grim is siKcesstulIy raised m the Nei- 
ehinsk region, with serious risks, hmvevoi, from e iily Veists in the 
villoys South eist Ir insbaik ilia surfers from want of water and 
the Buriats have to imgitc their fields Mthough agriculture is 
carried on on the upper \raiii where land has been deireel from 
virgin forests, it really piospeis only below Kumiri inel 011 the 
fertili plains of the Zeya and Sihnji In the depression between the 
Burcya range and the coast ranges it suffe is gre illy from the heavy 
July and August rams, and from inundations while on the lower 
Amur the igneultiinsts barely maintain themselves by growing 
cereals in clear inees on the slopes of the lulls, so that the settlements 
on the lower Amur and Usun eonlinuillv rtejuiic help from govern 
ment to sive them from lamine The ehiet grain proelueing regions 
of Sibcna ire — the lohol ind Tslum region, the Baraba, t lie region 
about T Omsk and the outskirts of the \ltai The Minusinsk distrii t, 
one of the richest m Sibe ri i (45 000 inh ibitants, of whom 24 000 ire 
nomadic), has more thin 45000 leres under erops Mining, the 
second industiy in point of importance is dc ilt with ihove 

Land Tenitn —Out ot the tot il are i of ovi r 3 000,000,000 lere s of 
land in Siberi i, close upon oO be long to the state, while the cibme t 
ot the reigning emptroi owns 114,700,000 acres (112 300000 in the 
Altu ind 2 }ou,ooo in Nirclimsk) or iieitly 4 Piivite propeitj 
IS insignificant m extent -puich se ot land being jiirmittrel onlv 
in the Amur region (In Wist Siberia it was only temjioraiilY jier 
mittediniHbo i86S) Sibi ri i thus olfe 1 s an < xample of Uu nation ili 
zation of land unpvi illelid thnnighont the world Any purchase ol 
land withm a zone t)7 m wade on euh side of the trans Sibe rim 
railwiy wis absolutely prohibited in 18(15 and the extent of crown 
lands sold to a single person or group ol jursons never exceeds 1080 
acres unless an especially useful mdustiiil enterprise is projected 
and m thvt case the m iximum is fixed it 2700 acres The laml is 
held by the Russian village communities m virtue of the right of 
occupation Industrial surveys, having for their e>h)pct the grinting 
of 1 md to the jx as mts to the e xti nt of 40 acre s p< r < ich male head 
with 8 addition il u res of wood md 8 acres as 1 reseive wcic started 
many years ago luel after bung stopjird m 1887 were eommenced 
igain in 181)8 \t the jiresent time the land allotments jier male 
head vary greatly, even m the rel itively populous region of southern 
Siben I In the c ise of the pea ants the allotme nts vary on in aver ige 
from 42 to 102 icres (m some eases from .1 6 to 24 > at res) the 
Transbaikil Tossacks have ibout nr acres per male head, and the 
indigenous pojnilation 108 to 154 acres 

* The northern limits of agnculturc arc 60° Y on the Urals 
02® at Yakutsk, at Aldansk, 54° 30' at Udskoi, and 53° 
to 54® in the intenor of Kamchatka (Middendortt, '^ibinsche Reist-, 
vol ) « 


Ihe total cultivated area and the ivcrigc aica uim 
> ear have been estimated by A Kaufmann as follows ^ 


Tobolsk 

Tomsk 

Yeniseisk 

Irkutsk 

1 ransbaikaha | 
Yakutsk 1 

Amur (Russians) | 
South Usun 
(peasants only) j 


Under Crops (Acres) | 

Total 

Avjrage 

Average 

per House- 



hold 

ants 

3,270,000 

132 

^43 

5 2 50. 000 

15 7 

310 

i>77,ooo 

■3 0 

267 

010,000 

ij -J 

^65 

872,000 

94 

159 

43,000 

08 

ib 

143,000 

19 4 

275 

151,000 

240 

375 

1 1 ,625,000 




These figures are somewhat under-estimated, but tlie official figures 
are still lower, especially for Tomsk Tillage is conducted on very 
primitive methods After lour to twelve years cultivation the land 
13 allowed to he iallow for ten years or more In the Baraba district 
it IS the practice to sow four different gram crops in five to seven 
years and then to let the land rest ten to twenty-five years Ihe 
yield from the prmeijial crops fluctuates greatly melced in a very 
gooel year it is almost three times that in i very bad one The 
southern parts ot lobolsk nearly all the government ol lomsk 
(exclusive of the Narym region), southern Yeniseisk and southern 
Irkutsk, have in an average year a surplus of gram varying Irom 
35 to 40 ol the total crop, but m bad years the crop falls short 
of the actual needs of the population Iherc is consider ible move- 
ment ol gram in Sibeni itself, the populations ot vast jioitions ol 
tht territory, especially ot the mining regions, hiving to rely upon 
imported corn 1 he forest area under suiiervisiem is about 30,000,000 
acres (m Tobolsk Tomsk Yeniseisk and Irkutsk), out of a total 
area of tore st land of 64,000,000 acre s 

As an independent pursuit, live-stock breeding is earned on by 
the Russi ins m eastern I ransbaikaha by the Y ikuts m the province 
of Aakiitsk, and by the Bunats in likutsk and Trans- .. 
biikalu, but elsewhere it is secondary to agriculture atock 
Both cattle-breeding and sheep-grazing arc more profit- 
able than dairying but the Kirghiz herds are not well ti nded, lieing 
lelt to gr ize on the ste ppes all the > e ir, where they peiish from wild 
inimals and the cold I he live stock includes some 180,000 camels 
Bex kee jung IS widely earned on, especially m lomsk and „ 
the Altai Honey is export! d to Russia ihe sieils of t^ceoing 
Ihe stone-jnne ire collected for oil in West Sibe na ^ * 

Hunting —Hunting is a profitable oecupation, the male population 
of whole villages in thi hilly and woody tracts setting out in October 
tor a months hunting Ihe sible liowcvci which tonncrly con- 
stituted the w( ilth of Sibeiia is now ixcccdmgly scarce Squirrels, 
b< irs foxi s iKtu foxes inlclojies and csptci illy deti in spring arc 
the principal objects of tiic chase T he forests on the Amur yielded 
a nch return of furs during the first ye irs of the Russian oceupation 
ind the Amur sable, although much inferior to the Yakutsk and 
I ransbaikahan was largely exjiortc il 
I ti/nnj -Fishing is i valuable source of income on the lower 
courses of the gic it iiveis espeti illy the Ob Ihe fisherus on Lake 
Baik il supply chcaji food (tlio omul) to the pooler classes ot Iikutsk 
and Transbaikalia The native populitions of the Amur Golds 
md (rilyaks— sujijiort the mselv es elm fly by tishmg when the salmon 
<nt' rs the Amur md its liibutariis m dense masses Fish (e g the 
/if/a, salmon aiiel sturgeon) are a staple article of diet m the north 
Manulacturei - Though Siberia has wilhm itself all the law 
pioducc necessary ior jirosptrous industries, it continues to imjiort 
fiom Russia all the maniilactured ai tides it uses Owing to the 
distaiu e s ov e t which the y are carried and the bad organization of 
trade all manufactuied articles are exceedingly dear, especially in 
the east The manufactories of bibena emjiloy less than 25,000 
workmen, and of these some 46% arc employed in West Sibciia 
Nearly one third of the total value of the output represents wine- 
sjurit 24”, tanneiics, i8"(, tallow-mdtmg anel a consuRrable sum 
I igaietle making 

It IS estimitiii that about one half of the Russian ignculluial 
jiopulation sujiplement their income by engaging m non agneultural 
pursuits but not moic than 18 to 22 % cairy on domestic trades 
the othcis finding ejccuiiation in the carrying trade—which is still 
impoitant even since the construction of the railway m hunting 
(chiefly squiiiel hunting) and in work in the mines Domestic and 
petty traeles aic therefore developed only round Tyumefl, Tomsk and 
Irkutsk The principal of these trades are the weaving of carpets 
about Tyumefl the making of wire sieves the painting ot 
ikons or saered images the making of wooden vessels and of the 
necessaries for the carrying trade ibo ut lomsk (sledges, wheels, &C ) 
l{u-,itan Encyclopaedic Dicitonary, vol bx (lyoo) 
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the preparation oi loit uootsi and shctpbkinii and the manufacture 
of dairy utonsilb and machinery Weaving is engaged in for domestic 
purposes But all these trades aie sporadic, and are conhned to 
Jiinitcd areas, and often only to a few separate villages 

Commerce — ihere are no hgures trom which even an approximate 
idea ean be gauned as to the value of the internal tiade of Siberia, 
but It 13 ceitainlyVonsiderable Ihe great fair at Irbit retains its 
importance, and there are, besides, over 500 fairs in lobolsk and 
over 100 in other parts of the region The aggregate returns of all 
these are estimated at £2,043,000 annually The trade with the 
natives continues to be mainly the sale of spirits 

In tlie external tiade the exports to Russia eonsist chiefly of grain, 
cattle, sheep, butter and other animal products, furs, game, feathers 
and down The jiroduction of butter for export began only in 
1894, but grew with great rapidity In 1902 some 1800 dames were 
at work, the greater number m West Siberia, and 40,000 tons of butter 
were exported 1 he total trade between Russia and China amounts 
to about / 5,500,000 annually of which 87 % stands for imports 
into Russia and 13% for exports to China Tea makes up nearly 
one hall of the imports, the other commodities^being silks, cottons, 
hides and wool , while cottons and othei manufactured wares 
constitute considerably over 50 % of the exports Part of this 
commerce (textiles, sugar, tobacco, steel goods) is conveyed by sea 
to the Pacific ports The principal centre lor the remainder (textiles 
and petroleum), convey eel by land, is Kiakhta on the Mongohan 
frontier Pnor to the building of the trans Siberian railway a fairly 
active trade was earned on between China and the ‘\mur region 
but since the opening of that railway (in 1902-1905) the Amur 
region has seriously and rapidly declined m all that concerns trade, 
industry, general prosperity and Clvlh^atlon Thcie is further an 
import trade amounting to between two anel thiee quarters and thr<*e 
milhons sterling annually with Manchuria, to over one million sterhng 
with the United btates, and to a quarter to half a million sterhng 
with Japan As nearly as can be estimated, the total imports into 
bibena amount approximately to £5,000 000, the amount having 
practically doubleif between 1890 and 190^ the total exports 
average about £9,000,000 In the Ear Last the chief trade centres 
aic Vladivostok and Nikolayevsk on the Amur, with Khabarovsk 
and Blagovvtshchcnsk, both on the same liver tor some years a 
small traelc was earned on by the British Captain Wiggins with the 
mouth oi the nvi r Yi nisei through the Kara bca, iiul after his death 
in 1905 the Russians themselves endcavoutid to (atr> tirther the 
pioneer work which he had begun 

Communications — Navigation on the biberian rivers has developed 
both as regards the numbti of steamers j'lying and the number of 
blanch rivers traversed In 1900 one handled and tlurty pnvate 
and several crown steamers plied on the Ob litysh river system is 
lai IS bcnupalatinsk on the Irtysh BiyM on the Ob, anel \chinsk 
on the Chulym Ihe Ob Yenisei canal is ready for use butitsactual 
usefulness is imp lire d bv the st ircity eii water in the smaller streams 
forming part of the system On the Yenisei steamers ply from 
Minusinsk to \eniseisk, and to t^hilghili at its mouth 011 its 
tubutary, the 3 ,ngara, of which some rapids have been cle ireel, 
though the Padun rajuds have still to be remndeel by land and on 
the Selenga On the Lena and the Vitmi there ire steamers ind a 
small railway connects the J 3 odoibo river peirt with the Oleknia 
gold washings In the \nnir system, the Zeya, the Bu’-eya and the 
Argun are nivigated 

The mam line of communication is the great Moscow road It 
starts from Perm on the Kama and, crossing the Uials reaches 
Lkatermburg -the centre of mining imhistry —and Tvumefl on the 
lura, whence steamers ply via lobolsk to Tomsk Eroin Tyunieft 
the road proceeds to Omsk, lomsk Kiasnoyarsk anel Irkutsk 
sending off from Kolyvafl a bianch south te> Barnaul in the Mt ii 
and to lurkestan From Iikutsk it proceeds to Irinsbaikaha 
Lake Baikal being crosseel either by steamer eir (when frozen) on 
sledges, in either ease from Listvinichneie to Misovaya V route 
was laid out about iSub louiiel the south shoic of 1 ake Baikal in 
order to maintain communication with 1 ransb iikalia during the 
spring and autumn anel in 19115 the great Sibe nan railway wis com 
pletccl round the same extremity of the lake From l^kc Baikal 
the road proceeds to Verkhne-udinsk, Chita and Stryetensk on the 
Shilka, whence steamers ply to the mouth of the Amur and up the 
Usuri and Supgacha to Lake Khangka When the rivers art 
frozen communication is maintained by sledges on the \mur but 
in spring and autumn the only continuous route down the Shilka 
and the Amur, to its mouth is on horseback along a mountain 
path (very ehfficult across the Buieya range) On the lower Amur 
and on the Usuri the journey is also difticult even on horseback 
When the water m the upper Amur is low vessels arc sometimes 
unable to reach the Shilka Another route of importance before the 
conquest of the Amur is that which connects Yakutsk with Okhotsk 
or \ydn Regular postal communication is maintained by the 
Russians between Kiakhta and Kalgan (close by Peking) across the 
desert of Gobi 

The first railway to reach Siberia was built in 1878, when a line 
was constructed between Perm, at which point travellers for Siberia 
„ used to strike off from the Kama eastwards, and Ekatenn- 

burg, on the eastern slope of the Urals In 1884 this line 
was continued as far as Tyuimh, the head of navigation on tlu 
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Siberian rivers It was supposed at that time that this line would 
form part of the projected trans Siberian railway but it was finally 
decided, m 1885, to give a more southerly direction to the railway 
and to continue the Moscow Samara line to Ufa, Zlatoust in the 
Urals and Chelyabinsk on the west Siberian praines, at the head 
of one of the tributaries of the Ob fheuce the line was continued 
across the jirairies to Kurgan and Omsk, and from there it followed 
the great Siberian highway to Krasnoyarsk and Irkutsk, and on 
round Lake Baikal to Chita and Stryetensk on the Shilka From 
that place it was intended to push it down the Amui to Khabarovsk, 
and hnally to proceed up the Usun to Vladivostok The building 
of the railway was t>tgun at several jxnnts at once in 1892 it had, 
indeed, been started a year before that m the Usuri section Eor 
reasons indicated ilsewhere (see Russia Railways) it was found 
inadvisable to continue thi railroad along the Shilka and the \mur 
to Khabarovsk, ana arrangements we re made in 1890 with the Chinese 
government tor the construction of a trans Manchurian railway 
This line connects Kaidalovo zo m below Chita, with Vladivostok, 
and sends oft a branch from Kharbin, on the Sungari to Dalny and 
Port Arthur Those parts of it which run through Russian territory 
(in Transbaikalia 230 m in the neighbourhood of Vladivostok 
67 m ) were opened in 1902 and also the trans Manchurian line 
(1000 rn ), although not quite completed A line was constructed 
from Vladivostok to the Amur before it became known that the 
idea of following the latter part of the route ongmally laid down 
would have to be abandoned This line, which has been in working 
order since 1898, is 479 m long and pioceeds first to Grafskaya, 
across the fertile and populous south Usun region, then down the 
Usun to Khabarovsk at the eonfluence of that river with the Amur 
Returning westwards, Chelyabinsk has been connected with 
1 katennburg (153 m ) and a branch line has been built from the 
mam Siberian hne to lomsk (54 m ) Altogether the entire railway 
system, including the cost of the Usun hne the unfinished Amur 
line, the tircum-Baikal hne and the eastern Chinese railway, is put 
down at a total of £87 555,7(10, and the total distance all branches 
imludcd, IS 5413 m , of which 1070 m are in Chinese territory 

History — The shores of all the lakes which filled the depressions 
dunng the Lacustnne period alxiund m remains dating from tae 
Neolithic Stone period and numVierless kurgans (tumuli), furnaces 
and so on bear witness to i much denser population than the jircscnt 
Dunng the grt at migrations in Asia from ( ast to west many popula- 
tions were probably driven to the northirn borders oi the great 
plateau and thence compelhd to descend into Siberia succeeding 
waves of immigration forced them still farther towards the barren 
grounds of the north where they melted away Actording to 
Ridlov, the earliest inhabitants ol biliena were the A cnistians, 
who spok< a langu ige diffcieiit from the Ural Altaic some few 
tiacts of them (\cniseians, Si^m-Ostiaks, and Kottes) exist among 
the Sayan Mountains Ihe Atenistians were followed by the Ugro- 
Samoyedes, who also tame originally from the high plateau and 
wire compelled probably dunng the great migration of the Huns 
m the 3r<l century b c , to across the Altai and Sayan ranges and to 
enter Sibena 1 o them must lie assigned the yery numerous remains 
dating from the Bronze ptnod which are scattered all over southern 
Sibena Iron was unknown to them but they excelled m bronze, 
silver ind gold work fhcir bronze ornaments and implements 
often polished, evince considerable artistic tiste and their irngited 
helds covered wide areas m the fertile tracts On the wliole, thcir 
civilization stood much higher than that of their more recent suc- 
cessors Eight centuries later the Turkish stocks of Tukiu (the 
Chinese spelling for Turks ), Khagiscs and Uigurs- ilso com- 
ptlleil to migrate north-westwards from their former stats — subdueti 
the Ugro-bamoyedes These new invaders likewise left numerous 
traces of their sojourn and two different periods may be easily 
distinguished in their remains Ihey were acquainted with iron 
and learned from their subjects the ait of bronze-casting, which 
they used for decorative purjioses only and to which they gave a 
still higher artistic stamp ihcir pottery is much more perfect and 
more artistic thin that of tlie Bronze jxnod and their ornaments 
ire accounted among the finest of the collections at the bt Petersburg 
museum of the Hermitage This Turkish empire of the Khagases 
must have lasted until the 13th century when the Mongols under 
Jenghiz Khan, subdued them and destroyed Iheir civilization A 
decided decline is shown by the graves which have been discovered, 
until the country reached the low level at which it was found by the 
Russians on their arrival towards the close of the ibth century In 
the beginning of the ibth century T itar fugitives from Turkestan 
subdued the loosely associated tnbes inhabiting the lowlands to the 
east of the Urals Agneulturists, tanners, merchants and mollahs 
(jmests) were called from Turkestan, and small principalities sprang 
up on the Irtysh and the Ob These were united by Khin Ediger, 
and conflicts with the Russians who were then colonizing the Urals 
brought him into collision with Moscow his envoys came to Moscow 
1 555 tind consente d to a yearly tribute of a thousand sables As 
early as the nth century the Novgorodians had occasionally pene- 
trated into Siberia , but the fall of the republic and the loss of its 
north-eastern dependencies checked the idvancd* of the Russians 
across the Urals On the defeat of the adventurer Stenka Razm 
(1667-1671) miny who were unwilling to submit to the iron mfe of 
Moscow made their w ly to the settlements of Stroganov in P'rm, 
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and tradition has it that, in order to get nd ot his guests, Stroganov 
suggested to their chief, Yerraak, that he should cross the Urals 
into bibena, promising to help him with supphes of food and arms 
Yermak entered Sibena in 1580 with a band of 1636 men, following 
the fagil and 1 ura nvers Next year they were on the lobol, and 
500 men successfully laid siege to Isker, the residence of Khan 
Kuchum, in the neighbourhood of what is now lobolsk Kuchum 
fled to the steppes, abandoning his domains to Yermak, who, accord- 
ing to tradition, purchased by the present of Siberia to Ivan IV 
his own restoration to favour Yermak was drowned m the Irtysh 
in 1584 and the Cossacks abandoned Siberia But new bands of 
hunters and adventurers poured every year into the country, and 
were supported by Moscow fo avoid conflicts with the denser 
populations of the south, they preferred to advance eastwards along 
higher latitudes , meanwhile Moscow erected forts and settled 
labourers around them to supply the garrisons with food Within 
eighty years the Russians had reached the Amur and the Pacific 
This rapid conquest is accounted for by the circumstance that neither 
Tatars nor Turks were able to offer any senous resistance In 1607- 
i6io the Tunguses fought strenuously for their independence, but 
were subdued about 1O23 In 1628 the Russians reached the Lena, 
founded the fort of Yakutsk in 1637, and two years later reached 
the Sea of Okhotsk at the mouth of the Ulya river The Bunats 
offered some opposition, but between 1631 md 1641 the Cossacks 
erected several palisaded forts in their territory, and in 1648 the 
fort on the upper Uda beyond Lake Baikal In 1643 Poyarkov s 
boats descended the Amur, returning to Yakutsk by the Sea of 
Okhotsk and the Aldan, and in 1649-1650 Khabarov occupied the 
banks of tlie Amur I he resistance of the Chinese, however, obliged 
the Cossacks to quit their forts, and by the treaty of Nerchmsk 
(1689) Russia abandoned her advance into the basin of the river 
In 1852 a Russian military expedition under Muraviev explored the 
Amur, and by 1857 a chain of Russian Cossacks and peasants were 
settled along tlic whole course of the river llie accomphshed fact 
was recognized by China m 1857 and i86o by a treaty In the same 
year m which Khabarov explored the Amur (1648) the Covsack 
Dejnev, starting from the Kolyma, sailed round the north-eastern 
extremity of \sia through the strait which was rediscovered and 
described tighty years laUr by Bering (1728) Cook m 1778, an<l 
after him La Perouse, settled definitively the broad features of the 
northern Paeihc coast Although the Arctic Ocean had been reached 
as early as the first half of the 17th century, the exploration of its 
coasts by a senes of expeditions under Ovtsyn, Mimti, Pronchishev, 
Lasinius and Laptev — whose labours constitute a brilliant page 111 
the annals of geographical discovery — was begun only m the i8th 
century ( 1735 - 1739 ) 

The scientific exploration of Siberia, begun in the period 1733 to 
1742 by Messerselimidt, Gmeltn, and Dc Lisle de la Croy^re, was 
followed up by Muller, Fischer and Georgi Pallas, with several 
Russian students, laid the first foundation of a thorough exploration 
of the topography, fauna, flora and inhabitants of the country 
I he journeys of Hansteen and Lrraan (1828-1830) were a most 
important step in the exploration of the territory Humboldt, 
Lhrenberg and Ciustav Rost also pud m the course of these years 
short visits to Siberia, and gave a new impulse to the accumulation 
of scientihc knowledge , while Ritter elaborated m lus Asien (1832- 
1859) the foundations of a sound knowledge of the structure of 
Siberia Middendorfl s journey (1844-1845) to north-eastern Siberia 
— contemporanexnis with Castr6ii s journeys for the sjxcial study 
of the Ural Altaian languages — directed attention to the far north 
and awakened interest in the Amur, tJie basin of which soon became 
the scene of the expeditions of Akhte and Schwarz (1852), and later 
on (1854-1857) of the Siberian expedition to which we owe so marked 
an advance in our knowledge of Fast Siberia The Siberian branch 
of th< Russian Geographical Society was founded at the same time 
at Irkutsk, and afterwards became a permanent centre for the cx- 
plorition of Siberia while the opening of the Amur and Sakhalin 
attracted Maaek, Schmidt Glehn, Radde and Schrenck, whose 
works on the flora, fauna and uihabitants of Silieria liave become 
widely known 

Bihliography — A T von Middendorfl, ^ibtrtsche Retse (St 
Petersburg, 1848 1875) L Schrenck, Retsen und Fonchungen rtn 
Amurgelnet (St Petersburg, 1858-1891) Trudy of the Siberian 
expedition — mathematic.il part (also geographical) by Schwarz, and 
physical part by Schmidt, Glehn and Brylkm (1874, seq ) G 
Kennan, Tent Life tn Siberia (1870) Paplov, bibenan Rivers 
(1878) A E Nordenskjbid, Voyage of the Vega (1881) and Vega 

Exped Vetensk lakttagelser (5 vols , Stockholm, 1872-1887) , 

P P Semenov, Geogr and Stat Dictionary of the Russian Empire 
(in Russian, 5 vols , St Petersburg, 1863-1884) — a most valuable 
source of information, with full bibliographical details under each 
article Picturesque Russia (m Russian), ed by P Semenov, vol xi 
(West Siberia) and xu (East Siberia) , Scheglov, Chronology of Stb 
Hist from /o?s to r 88 » Yadnntscv, Siberia (St Petersburg, 2nd 
ed , 1892, m Russian) , Vagin^ Histoneal Documents on Sibcna, 
in the collection Stbir, vol 1 Yadrmtsev, Siberia as a Colony 
(new ed , 1892) t F M Dostoievsky s novel, Buried Alive (1881) 
Baron A von Rosen, Memoiren eines russischen Dekabnsten (Dnpzig, 
1870) Consult further Materials for the Study, of the Economic 
Conditions of West Siberia (22 vols , St Petersburg, 1889-1898), 


condensed m Peasant Land-Tenure and Husbandry in lobolsk and 
Tomsk (St Petersburg, 1894), both in Russian Similar Materials 
for the Altai region, published at St Petersburg by the Cabinet of tiie 
emperor, and lor Irxutsk and Yeniseisk (12 lase , Irkutsk, 1889- 
1893) , Materials for Transbaikalia (16 vols, St Petersburg, 1898), 
summed up m Transbaikalia, by N Razumov (St Petersburg, 1899) 
Other works deserving special mention are Lrfnolov, Siberia as a 
Colony (3rd ed , 1894) , Janlow, Etn Beitrag zur Landwirtscha/t in 
Stbtrien (Leipzig, 1896) Among books of more recent publication 
must be mentioned G Krahmer, Russland in Asten (3 vols , Leipzig, 
1898-1900) and Stbtrien und die grosse sibirische Eisenbahn (2nd ed , 
1900) Wirt Gerrare, Greater Russia (London, 1903) , J F Fraser, 
The Real Siberia (London, 1902) P Kropotkin, Orographie de la 
Stbirte (Brussels, 1904) P Leroy-Beauheu, La Rinovation de I Astf 
centrale (Pans, 1900) , J Stadling, Through Siberia (London, 1901) . 
S lunier, Siberia (London, 1900) , G F Wright, Asiatic Russia 
2 vols , London, 1903) . L Deutsch, Sixteen Years tn Siberia 
Eng trans , London, 1905) V Dolgorukov, Guide through Siberia 
(3rd ed , lomsk, 1898, 111 Russian, with summaries in French) 

A N de Koulomzme, Le Trans-stbirien (Pans, 1904) , Bishop of 
Norwich, My Life tn Mongolia and Siberia (London, 1903) , S 
Patkanov, Lssai d’une statistique et d une giographte des peupies 
palSoastcUtques de la Sib&ne (St Petersburg, 1903) , M P de Semenov, 
La Russie extra-europienne et polatre (Pans, 1900) , J W Bookwalter, 
Siberia and Central Asia (Spnnglield, Ohio, 1899) Siberia and the 
Great Siberian Railway, by Ministry of Finance (Eng trans , ed by 
J M Crawford, St Petersburg, 1893, vol v forflori) Climatologic^ 
Atlas of the Russian Empire, by the Physical Observatory (bt 
Petersburg, 1900), gives data and observations covering the penod 
1849-1899 A full bibliography will be found in the Russian Ency- 
clopaedic Dictionary, as also in Mezliov, Siberian Bibliography (3 vols , 
St Petersburg, 1891-1892), and m A Pypin s History of Russian 
Ethnography, vol iv (P A K , J T Be ) 

SIBI, a town and district of Baluchistan The town is now 
an important junction on the Smd-Peshin railway, where 
the Harnai line and the Quetta loop line meet, near the entrance 
of the Bolan pass, 88 m SE of Quetta Pop (1901) 45151 
The district, which was constituted in 1903, has an area of 
4i52sq m , pop (1901)74,555 The greater part became British 
territory by the treaty of Gandamak in 1879 , the rest is ad- 
ministered under a perpetual lease from the khan of Kalat 
Political control is also exercised over the Marri-Bugti country, 
with an additional area of 7129 sq m pop (1901) 38,919 
Besides the town of Sibi, the district contains the sanatorium 
of Ziarat, the summer residence of the government 
Sec Sibi District Gautteer (Bombay, 1907) 

SIBONGA, a town of the province of Cebu, island of Cebu, 
Philippine Islands, on the E coast, 30 m S W of Cebu, the 
capital Pop (1903) 25,848 Sibonga is an agricultural town 
with a port for coasting vessels, and is served by a railwav 
The principal products are Indian corn and tobacco 1 he climate 
IS hot, but healthy The language is Cebu-Visayan 
SIBPUR, a town of British India, in the Hugh district of 
Bengal, on the right bank of the river Hugh, opposite Calcutta 
It is a suburb of Howrah It contains jute-mills, a flour-mill, 
rope-works, bnck-works and other industrial establishments , 
the royal botanical garden , and the engineering college with 
electrical and mining departments and a boarding-house 
The college, of gothic architecture, was originally built for a 
missionary institution, as the Bishop’s College, in 1824 It has 
recently been decided to remove it to Ranchi, m Chota Nagpur 
SIBSAGAR, a town and district of British India, m eastern 
Bengal and Assam The town is situated on the Dikhu river, 
about 9 m from the left bank of the Brahmaputra, being pictur- 
esquely built round a magnificent tank, covering an area of 
114 acres Pop (1901) 5712 In 1907 the transfer of the 
district headquarters to Jorhak (pop 2899), on the Disai river, 
was sanctioned 

Ihe District of Sibsagar has an area of 4996 sq m It 
consists of a level plain, much overgrown with grass and jungle, 
and intersected by numerous tributaries of the Brahmaputra 
It is divided by the little river Disai into two tracts, which differ 
in soil and general appearance The surface of the eastern 
portion is very flat, the general level being broken only by the 
long lines of embankments raised by the Ahom kings to serve 
both as roadways and as a protection against floods The soil 
consists of a heavy loam of a whitish colour, which is well adapted 
for rice cultivation West of the Disai, though the surface 
soil IS of the same character, the general aspect is diversified 
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by the protiuoiuii the subsoil, which consists of a stiff clay 
abounding in iron nodules, and is furrowed by frequent ravines 
and water -courses, which divide the cultivable fields into 
innumerable small sunken patches or kolas The chief river is 
the Brahmaputra, which is navigable throughout the year by 
steamers The tributaries of the Brahmaputra comprise the 
Dhaneswari, the Dihing, the Disang and the Dikhu, all flowing 
m a northerly direction from the Naga Hills Included within 
the district is the island of Maguli, formed by the silt brought 
down by the Subansiri river from the Himalayas and deposited 
in the wide channel of the Brahmaputra Coal, iron, petroleum 
and salt are found The climate, like that of the rest of the 
Assam valley, is comparatively mild and temperate, and the 
annual rainfall averages about 94 in 
In 1901 the population was 597,969, showing an increase of 
24 % in the decade Sibsagar is the chief centre of tea cultivation 
in the Brahmaputra valley, which was introduced by the Assam 
Company m 1852 It contains a large number of well-managed 
tea-gardens, which bring both men and money into the province 
There are also several tunber mills The Assam-Bengal railway 
serves the southern part of the district, and a light railway 
connects this line with Kahkamukh on the Brahmaputra, itself 
an important highway of communication 

On the decline of the Ahom dynasty Sibsagar, with the rest 
of the Assam valley, fell into the hands of the Burmese As 
a result of the first Burmese war (1824-1826) the valley was 
annexed to British India, and the country now forming Sibsagar 
district, together with the southern portion of lakhimpur, 
was placed under the rule of Raja Purandhar Singh, on his 
agreeing to pa> a tribute of £5000 Owing to the raja’s misrule, 
Sibsagar was reduced to a state of great poverty, and, as he was 
unable to pay the tribute, the territories were resumed by the 
government of India, and in 1838 were placed under the direct 
management of a British officer 
bee btbsagar District Gazetteer (Allahabad, 1906) 

SIBTHORP, JOHN (1758-1796), English botanist, was bom 
at Oxford on the 28th of October 1758, and was the youngest 
son of Dr Humphrey Sibthorp (1713-1797), who from 1747 
to 1784 was Sherardian professor of botany at Oxford He 
graduated at Oxford in 1777, and then studied medicine at 
Edinburgh and Montpellier In 1784 he succeeded his father in 
the Sherardian chair Leaving his professorial duties to a 
deputy he left England for Gottingen and Vienna, in preparation 
for a botanical tour in Greece (1786) Returning to England 
at the end of the following year hi took part in the foundation 
of the Linnatan Society in 1788, and set to work on a flora of 
Oxfordshire, which was published in 1794 as Flora Oxomensts 
He made a second journey to Greece, but developed consumption 
on the way home and died at Bath on the 8th of Pebruary 1796 
By his will he bequeathed his books on natural history and 
agriculture to Oxford university, where also he founded the 
Sibthorpian professorship of rural economy, attaching it to 
the (hair of botany He directed that the endowment should 
first be applied to the publication of his Flora Graeca and Florae 
Graecae Prodromus, for which, however, he had done little 
beyond collecting some three thousand species and providing 
the plates The task of preparing the works was undertaken 
by Sir J E Smith, who issued the two volumes of the Prodromus 
in 1806 and 1813, and six volumes of the Flora Graeca between 
1806 and 1828 The seventh appeared in 1830, after Smith’s 
death, and the remaining three were produced by John Lindley 
between 1833 and 1840 

Another member of the family, Ralph Waldo Sibthorp 
(1792-1879), a grandson of Dr Humphrey Sibthorp, was a 
well-known English divine He was educated at Oxford and 
took Anglican orders in 1815 He became known as a prominent 
'■ evangelical ” in London, but in 1841 was received mto the 
Roman Church Two years later he returned to the Anglican 
Church, though he was not readmitted to the mmistry till 1857 
Pmally he re-entered the Roman communion in 1865, but on 
his death in 1879 he was, by his own request, buried according 
to the service of the English Church His elder brother. Colonel 


19 

Charles de Laet Waldo Sibthorp (1783-1855), represented 
Lincoln in parliament from 1826 until his death, except for a 
short period in 1833-1834, and was notorious for the vigour with 
which he expressed his opinions and for his opposition to the 
Catholic Emancipation Bill and the Reform Bill The eldest 
son of (xilonel Sibthorp, Gervaise Tottenham Waldo Sib- 
thorp (1815-1861), was also M P for Lmcoln 

SIBYLLINE ORACLES, a collection of Apocalyptic writmgs, 
composed in imitation of the heathen Sibylline books (see 
Sibyls) by the Jews and, later, by the Christians in their efforts 
to win the heathen world to their faith I he fact that they 
copied the form in which the heathen revelations were conveyed 
(Greek hexameter verses) and the Homeric language is evidence 
of a degree of external Hellenization, which is an important fact 
m the history of post-exilic Judaism Such was the activity 
of these Jewish and Christian missionaries that their imitations 
have swamped the originals Even Virgil in his fourth Eclogue 
seems to have used J ewish rather than purely he ithen oracles 

The extant fragments and conglomerations of the Sibylline 
oracles, heathen, Jewish and Christian, were collected, examined, 
translated and explained by C Alexandre in a monumental 
edition full of exemplary learning and acumen On the basis 
of his results, as they have been sirutmized by siholars like 
Schurer and Geffcken, it is possible to disentangle some of the 
different strata with a certain degree of confidence 

1 Book III contains Jewish orailes rtlative to the Golden 
Age established by Roman supremacy in the East about the 
middle of the 2nd century b c (especially 175-181 cf i Macc 
viii 1-16) The evacuation of Egvpt by Antiochus Epiphanes 
at the bidding of the Roman ambassadors suits the warning 
addressed to “ Greece ” (732-740) against overweening ambition 
and any attempt upon the Holy City, which is somewhat 
strangely enforced by the famous Greek oracle, “ Let Camarma 
be, ’tis best unstirred ” Older than these are the Babylonian 
oracle (97-154) and the Persian (381-387) A later Jewish 
oracle (46-62) refers to the wars of the second Triumvirate of 
Rome, and the whole compilation seems to come from a Christian 
redactor 

2 Book IV IS a definite attack upon the heathen Sibyl — 
the Jews and Christians did not attempt to pass off their 
“ forgeries ” as genuine — as the mouthpiece of Apollo by a Jew 
who spiaks for the Great God and yet uses a Greek review (49- 
114) of ancient history from the Assyrian empire There are 
references to the legendary escape of Nero to Parthia (i 19-124) 
and the destrui tion of Jerusalem in a D 70 (130-136) 

3 Boeik V contains a more developed form of the myth of 
Nero redtvivus m which a panegyric on him (137-141) has been 
brought up to date by some Jew or Christian, and eulogies of 
Hadrian and his successors (48-51) side by side with the legend 
of the miserable death of Titus in quittance of his destruction 
of Jerusalem (41 1-413) which probablv represents the hope of 
the zealots who surviv ed it 

4 The remaining books appear to be Christian (some heretical) 
and to belong to the 2nd and 3rd centuries 

Editions C Alexmdre (Pans 1841, 2 vols 181x3, i vol ) 
Rzach (Prague, 1891 , text and appendix of sources) Gcflcktn 
(Leipzig, 1902 text with full apparatus of valiants sources and 
parallel pissagts) see also his hompositwn und hntstehunf'szeit des 
Oracula Sibytlina (Leipzig, 1902) \n annotated Eng trans was 
undertaken in 1910 by H C O Lanchtstcr For nfcrcnces to 
modern literature see Schurer, Geschichte des ]udi‘.chen 1 ol/tes, 111 
(4th cd ), 555 592 (J H A H ) 

SIBYLS ‘ {Stbyllae), the name given by the Greeks and Romans 
to certain women who prophesied under the inspiration of a 
deity The inspiration m inifestcd itself outwardly in distorted 
features, foaming mouth and frantic gestures Homer does not 
refer to a Sibyl, nor does Herodotus The first (ireek writer, 
so far as we Imow, who does so is Heraclitus (c 500 b c ) As 
to the number and native countries of the Sibvls much diversity 
of opinion prevailed Plato only speaks of one, but in course 
of time the number increased to ten iciording to Lactantius 

* The word is usually derived from Zio ) 3 o\\a, thi Done form of 
GeoO /SouXi) ( — wfll of C>od) '* 
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(quoting from Varro) the Babylonian or Persian, the 1 ibyan, 
iht ( immenan, the Delphian, the Erythraean, the Samian, the 
Cumaean, the Hellespontme, the Phrygian and the Tiburtme 
The Sibyl of whom we hear most is the Erythraean , generally 
identified with the Cumaean, whom Aeneas consulted lx.fore his 
descent to the lower world {Aineid, vi lo) , it was she who sold 
to larquin the Proud the Sibylline books She first offered him 
nine , when he refused them, she burned three and offered him 
the remaining six at the same price , when he again refused 
them, she burned three more vnd offered him the remaining 
three still at the same price farqum then bought them (Dion 
Halic IV 62) He entrusted them to the care of two patricians , 
after 367 bc ten custodians were appointed, five patruians 
and five plebeians , subsequently (probably in the time of Sulla) 
their number was mcreised to fifteen Ihese officials, at the 
command of the senate, consulted the Sibylline books in order 
to discover, not exact predictions of definite future events, but 
the religious observances necessary to avert extraordinary 
calamities (pestilence, earthquake) and to expiate prodigies m 
cases where the national deities were unable, or unwilling, to 
help Only the interpretation of the oracle which w<is con- 
sidered suitable to the emergency was made known to the public, 
not the oracle itself An important efftct of these books was 
the grecizmg of Roman religion by the introduction of foreign 
deities and rites (worshipped and practised m the froad) and 
the amalgamation of national Italian deities with the correspond- 
ing Cireek ones (fully discussed m J Marquardt, Staahver- 
waliung, iii , 1885, pp 42, ^50, 382) They were written in hexa- 
meter verse and m Greek, hence tlie <ollege of curators was 
always assisted by two Greek interpreters Ihc books were 
kept m the temple of Jupiter on the ( apitol and shared the 
destruction of the temple by fire m 83 \fter the restoration 
of the temple the senate sent ambassadors in 76 to h rythrae to 
collect the oracles afresh and they brought back about 1000 
verses , others were collected in Ilium, Samos, Sicily, ltdy and 
Africa In the year 12 bo \ugustus sought out and burned 
a great many spurious orai k s and subjected the Sibylline books 
to a critical revision , they were then pi iced bv him m the 
temple of Apollo Patrons on the Palatine, where we hear of the m 
still existing in ad 363 I hey seem to have been burned by 
btilicho shortly after 400 According to the researches of K H 
Klausen (Aeneas und dte Pemten, 1830), the oldest (ollcction of 
Sibylline oracles appears to have been made about the time of 
Solon and Cyrus at (icrgis on Mount Ida m the Troad , it was 
attributed to the Hellespontme Sibyl and was preserved m the 
temple of Apollo at Gcrgis 1 hence it passed to hrythrae, 
where it became famous It was this very collection, it would 
appear, which found its way to Cumae and from Cumae to 
Rome 

borne genuine Sibylline verses are preserved in the Book of Mayx els 
{lUpl Oavfia<rt( 4 >v) of Phlcgon of Tiallcs (2nil century a d ) See 
H Diels, bibylhnische Blatter (1890) On the subject generally 
see J Marquardt as above , \ Bouche Leclerq, La Divination 

dans Vantiquiti (1879-18S2) L Maass De Stbyl'arum tndmbus 
(1879) C Schultess Dte ‘<tbyllimschen Bucher in Rom ^1895 
with references to authorities m notes) 

SICANI, m am icnt geography, generally regarded (together 
with the Elymi) as the dldest mhibitants of Sicily Sicania 
(the country of the Sieani) and the Siculi (gv) or Siceli are 
mentioned m Homer {Odyssey, xx 383, xxiv 307), the latter 
apparently being known to the Greeks as slave-dealers Ihere 
existed considerable difference of opinion among the ancients as 
to the origin of the Sicani From the similantv of name, it 
would be natural to identify them with the Sk uli, but ancient 
authorities expressly state that they were two distinct peoples 
(see Sicily History, ad imt) At first the bicani occupied 
nearly the whole of the island, but were gradually driven by the 
Siceli into the interior and the N and N W 1 hev lived chieflv 
m small towns and supported themselves by agriculture These 
towns were not subject to a single king, but eaih had its own 
ruler and constitution The most important of the towns to 
which a bicanian origin can be with certaintv assigned and 
whose* site can be determined, are Hyccara {Athro dt Carint), 
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taken and plundered by the Athenians during the Sicilian 
expedition (415 b c ) , Omphake, between Agrigentum {Gtrgmti) 
and GQ\&{Terranova) , and Camicus (site unknown), the residence 
of the mythical Sicanmn king Cocalus, constructed for him by 
Daedalus {q v ), to whom he had given shelter when pursued by 
Minos, king of ( rete 

SIGARD, ROCH-AMBROISE CUCURRON (1742-1822), French 
abb6 and instructor of deaf-mutes, was born at Le Eousseret, 
Haute-Garonne, on the 20th of September 1742 Educated 
as a priest, he was made pnncipal of a school of deaf-mutes at 
Bordeaux m 1786, and m 1789, on the death of the Abb6 de 
I’fipee (see i/Pifi), succeeded him at Pans His chief work was 
his tours d’mstruchon d'un sourd-muet de naissance (1800) 
See DLAt AND Dumb The Abb6 bicard managed to escape any 
serious harm m the political troubles of 1792, and became a 
member of the Institute m 179';, but the value of his educational 
work was hardly recognized till shortly before his death at Pans 
on the loth of May 1822 

SICILY (Ital Stciha), an island of the Mediterranean Sea 
belonging to the kingdom of Italy, and separated from the 
nearest point of the mainland of Italy only by the btraits of 
Messina, which at their narrowest part are about 2mm width 
It is marly bisected by the meridian of 14° F , and by far the 
greater part lies to the south of 38° N Its southernmost point, 
however, m 36® 38' N is 40' to the north of Point larifa, the 
southernmost point of Spam and of the continent of Europe 
In shape it is roughly triangular,' whence the ancient poetical 
name of Irtnacrta, referring to its three promontories of Pelorum 
(now Faro) m the north east, Pachynum (now Passero) in the 
south-east, and Lilvbaeum (now Boeo) m the west Its area, 
exclusive of the adjacent small islands belonging to the comparii- 
mento, is, according to the calculations of the Military Geographi- 
cal Institute ot Italy, 9860 yj m , while the area of the whole 
compartiminto is 9936 sq m 

The ishnd ociupies that part of the Mediterranean m which 
the shallowing of the waters divides that sea into two basins, 
and m which there are numerous indications of freijuent changes 
m a recent geidogual period The channel between (ape Bon 
m Tunis and the south-west of Sicily (a distance of 80 m ) is, 
on the whole, shallower than the Straits of Messina, being for 
the most part under 100 fathoms m depth, and exceeding 200 
fathoms only for a very short interval, while the Straits of 
Messma, have almost everywhere a depth exceeding 150 fathoms 
The geological structure m the neighbourhood of this strait 
shows that the island must originally have been formirl bv a 
rupture between it and the mainland, but that this rupture must 
have taken place at a period long antecedent to the advent of 
man, so that the name Rhegium cannot be based even on the 
tradition of any such catastrophe The mountain range that 
runs out towards the north-east of Sicily is composed of crystal- 
line rocks precisely similar to those forming the parallel range 
of Aspromonte in Calabria, but both of these are girt about by 
sedimentary strata belonging m part to an early 1 crtiary epoch 
That a subsequent land connexion took place, however, by th* 
elevation of the sea- bed there is abundant evidence to show , 
and the occurrence of the remains of African (Juaternarv 
mammals, such as Flephas mendtonahs, E arUiquus, Hippo- 
potamus penilandi, as well as of those of still living Afnc in forms 
such IS Elephas afrieanus and Hyaena crocuta, makes it probable 
that there was a direct post-Tertiary connexion also with the 
African continent 

Ihc north coast is generally steep and cliff-bound, and 
abundantly provided with good harbours, of whuh that (-f 
Palermo is the finest In the west and south, and m the south 
part of the east side, the hills are much lower and recede farther 
from the sea The coast is for the most part flat, more regul ir 
in outline and less favourable to shipping, while in the cist, 

* The name TpiraKpla. was no doubt suggested by the Bpivai itj 
of Homer (which need not, however, be Sicily), and the geography 
was then fitted to the apparent meaning given to the name by the 
change But of these three so called promontoru s tlu last is not a 
true promontory, and it is more accurate to treat Sicily as having a 
fourth side on the west 
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where the sea-botto'm sinks rapidly down towards the eastern 
basin of the Mediterranean, steep rocky coasts prevail except 
opposite the plain of Catania In the northern half of this coast 
the lava streams of Mount Etna stand out for a distance of about 
20 m in a line of bold cliffs and promontories At various points 
on the east, north and west coasts there are evidcnc c s of a rise 
of the land having taken place within historical times, at Trapani 
on the west eoast even within the icjth century As in the rest 
of the Mediterranean, tides are scarcely observable , but at 
several points on the west and south c oasts a curious oscillation 
m the level of the waters, known to the natives as the marrobhto 
(or marobta), is sometimes noticed, and is said to be always 
preceded by certain atmospheric signs This consists m a sudden 
rise of the sea-levcl, occasionally to the height of 3 ft , sometimes 
occurring only once, sometimes repeated at intervals of a minute 
for two hours, or even, at Ma7?ara, where it is most frequently 
observed, for twenty-four hours together ’ 

The surface of Sicily lies for the most part more than 500 ft 
above the level of the sea Caltanissetta, which occupies the 
middle point m elevation as well as in respect of geographical 
situation, stands 1900 ft above sca-ievel Considerable mount- 
ains occur onlv in the north, where the lower slopes of all the 
heights form one continuous senes of olive-> ards and orangeries 
Of the rest of the island the greater part forms a plateau varv ing 
m elevation '‘and mostly covered with wheat-fields The onlv 
plain of anj great extent is that of Catania, watered by the 
bimeto, in the east , to the north of this plain the active \ olcano 
of Etna rises with an exceedingly gentle slope to the height of 
10,868 ft from a base 400 sq m in extent This is the highest 
elevation of the island 1 he steep and narrow er) stallmc ridge 
which trends north-eastwards, and is known to gc ographers by 
the name of the Pelontan Mountains, docs not reach 4000 ft 
The Nebrodian Mountains, a limestone range connected with 
the Pelontan 1 enge and hiving an east and west trend, rise to a 
somewhat greater height, and farther west, about the middle 
of the north eoast, the Madonie (the only one of the groups 
mentioned which has a native name) culminate at the height 
of nearly 6500 ft hrom the western end of the Nchrodnn 
Mountains a lower range (in some places under 1500 ft m height) 
winds on the whole south-eastwards in the direction of C-ape 
Passaro With the exc eption of the bimeto, the princip il 
pel ennial stre ims — the Salso, the Platani and the Bohee — enter 
the sea on the south coast 

(jeolony'^- In general, the older beds occur along the northern 
eoast and progressively newer uul newer beds iie found tow aids 
the south Feuding, how eve 1 has brought some cjf the older beds 
to tile surfaee in the hills evhich he to the 1101 th and noilh-east of 
Sciaeei Ihc Monti Peloiitani at the not th-castern extremity of the 
island ronsistb of gneiss and crystalline sclusts but with this ex 
ceiition the whole of bieily is foiiiied of Mesozoic and liter deposits, 
file icitiaiy beds coveiing by far the greater pait Inassie locks 
foim a discontinuous band along the northern CO 1st and ire cspetiilly 
well developed in the neighbourhood cif Paleuno They use ngain 
to the smface m the southern part of the isluiel, m the hills wJueh 
he to the north of beiaeca and Bivona In both areas they are 
aeeonipanieel by Juiassie and occasionally by Cretaceous, beds 
but of the latte* there aie only a few small patches In (he south- I 
eastern pait of the island there arc also a few very small outerojis 
of Mesozoic beds The I oeene and Oligoecnc foini a bro ul belt 
along the northern coast, very mucli nio’^e continuous than the 
Mesozoic band, and from tins bell i branch extends southwaids to 
Sciacca Another patch of considerable size lies to the east of 
Piazza Armerma Miocene and Pliocene ekposils cover nearly the 
whole of the countiy south of a line eliawn from htna to Maisali 
and theie is also a considnablc Miocene area in the north abeiut 
Mistretta Vole anie lavas anel islies of 1 recent gcologieail pe iieiel 
form not only the whole of I tna but also a laige part of the Monti 
1 blei in the south Small patches occui also at Pachino and m the 
hills north of Sciacca 

Climate 1 he climate of Sicily resembles that of the other lanils 
m the extreme south of Lurope As icg uels temperatun it has the 
warm and eeiuablc eharacttr which belongs to most of the Mcditer 
rancan region At Palcimo (where eonlimious obse re ations have 
been made since 1791) tlie langc of tempciature between the mean of 

’ A gencial account of the geology of the islind will be found m 
L Baleiacei, Denruione ^eologtca dell isola dt Stctlta (Rome 1880) 
with map Fot fuller anel later information reference should be 
made to the publications of the Realc Louutalo Geologico d II iha 


the t oldest anel that of the holiest month is little grcatei than at 
Greenwich The mean temperature of January (51^° h ) is nearly 
as high as that of October m the south of Rngland that of July 
(77° f ) abeiut 13“ wanner than the corre ponehng month at Green- 
wich In only seven of the thirty jiai-. 1871-1900, was the thcr- 
rnomctei observed to smk below the freezing-point frost thus 
occurs in the island even on the low grounds, tliough never for more 
than a few hours On the coast snow is seldom seen, but it docs fall 
occasionally On the M idomc it lies till June on Etna till July 
Ihc annual rainfall * xcept on the higher mountains docs not reach 
30 m , and, as in oUnr parts of the extreme south of Europe, it 
occurs chiefly m the winter months, while the three months 
(June, July and Augusi) ire almost quite city During these months 
llu whole tainfall efoes not exceed 2 m , except on the slopes of the 
mountains in the north cast Hence most of the streams diy up m 
summer Ihc chief scourge is the sirocco which is expene nee el in its 
most characteristic form on the north coast, as an oppressive, parch 
mg, hot dry winel, blowing strongly anel steadily from the south, the 
atmosphere remaining thiough the whole period of its duration 
leaden colouied anel hazy in consequence of the presence of immense 
quantities of leelehsh dust It occuis most frequently in April and 
then in May anel Sejitembcr but no month is entirely free from it 
Three dajs ait the longest period for which it lasts Ihc same name 
is sometimes apphtel to i rroist and not very hot, but yet oppitssive, 
south east wind which blows from tunc to time on the east coast 
Malaria occuis m some parts of the island 

riora The flora of Sicily is remark iblc for its wealth of species , 
but, comparing Sicily with other islands that have been long sepai 
ateei from the mainland the number of e ndcmic speeics is not great 
I he orele rs most abundintly rcpicscnteel arc the ( ompontae, Lruci 
ferae Labtatae ( ar\ophillaceae Anti '^crophulanaceae The Rosaceae 
are also abundantly represented, and among them are numerous 
species of the rose The general aspect of the vegetation of Sicily, 
how< vci has been greatly affected as in other parts of the Mecliter 
ranean by the inti eduction of plants within histoncal times Being 
more densely jKipulated than any other large Mediterranean island, 
and having its population dependent chiefly on the products of the 
soil it IS necessarily more extensively cultivated than any other of 
the larger islands referred to and nianv of the objects of cultivation 
aie not originally natives of tlu island Isot to mention the olive, 
which must have been introduced at 1 re mole pcrioe) all the members 
of the orange tribe the agave ind the prickly pear as well as othci 
plants highly characteristic of Sicilian scenery, have been introduced 
since the beginning of the Christian era M ith respect to vegetation 
and cultivation three zones mav be distinguished The first reache 
to about lOoo ft i1k)vc sea level, the upper limit of the member 
of the oringe Itilie the second ascends to about 3300 ft , the limit 
of the growth of wheat, the vine and the hardier evergreens and 
the third that of forests, reaches from about 3300 ft upwards 
But it is not merely height that determines the general charactei 
of the vegetation 1 he cultivated trees of Sicily mostly demand such 
an amount of moisluie is can be obtained only on the mountain 
slopes, and it is worthy of notice that the structure of the mountain*- 
IS peculiarly f IV oui able to the supjdy of this want The limestone' 
of which they ire mostly composed act like a sponge, absorbing 
the lam w iter thiough the ir innumerable pores and fissures and thu' 
storing it up in the inte nor, afterviaids to allow it to well forth in 
springs at various elevations lower down In this way the irngation 
which IS absolutely mdispe usable for the membcis of the orange tribe 
during the dry season is gieatly ficilitited, and even those tree' 
for which irrigation is not so indispensable receive a more ample 
supply of moisture during the rainy season Hence it is that, 
while the plain of tdtanii is dmost tieeless and tree cultivition is 
comp iratively limited in Ihcveest and south where the extent of land 
untler 1600 ft IS consulcrable the whole of the north and north east 
coist from the Bay of Castcllammarc round to Catania is an endless 
suceessum of oiehards, in which oranges, citrons ind lemons alternate 
with olives ilmonds, poinegr mates tigs carob trees, pistachios 
mulberries and vines The limit in height of the olive is about 
2700 ft ind that of the vine about ^*>00 ft 1 he lemon is re illy grown 
upon a bitter oiange tree giafted to bear the lemon A consider 
able silk production elt pends on the cultivation of the mulbeny in 
till ne ighbourhood of Messina and Catania Among other trees and 
shiubs may be mentioned the sumach the date palm the plantain 
various bimboos eveads and the elwarf palm the last of wliicli 
grows in some p irts of Sicily nior< juofusilv than inywheie else 
and in the desolate region in the outh west yields dmost the onlv 
vegetable product of importance Ihi Itundo Dova^, the tallest of 
Lnrojican grasses is largely grown for vine slakes 

Population I he area and population of the several provinces 
are shown m the table on the next page Thus between i88i and 
1901 the population increased at the rate of 20 5 % The 
average density is extremely high for a countrt w*hich lives 
almost exclusively by agrirulturc, anel is much higher than the 
average for Italy in general, 293 per sej m In 1905 the popula 
tion was 124 the rate of inercise berfig only 44% per 
annum , the low rate is due to enngr ition 
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Province. 

Area in 
sq m 

Population 

1881 

l^opulation 

iqor 

No of 
Communes 

Density 
persq in 
1901 

Caltanissetta 

1263 

266,379 

329,449 

28 

262 

Catania 

1917 

593.457 

703.598 

63 

371 

Girgtnti 

1172 

3i-2.4«7 

380,666 

41 

317 

Messina 

124b 

460,924 

550,895 

97 

440 

Palermo 

1948 

699,151 

796,151 

76 

403 

Syracuse 

1442 

341.5^6 

433,796 

32 

296 

Trapani 

94« 

■2«3,977 

373,569 

20 

373 


993b 

* 2,927,901 ' 

3,568,124 

357 

Av 352 


♦ In i86i, 2,392,414 , m 1^71, 2,584,099 

Ihe chief towns in each of these provinces, with their communal 
populations in 1901, are as follow Laltamssetta (43,023), Castro- 
giovanm (20,081), Pia^/a Armerina (24,119), Icrranova (22,019), 
San Cataldo (i8,oyo) , Catania (140,504), Caltagirone (44,527), 
Acireale (35,203), Giarre (26 194) Patcrn6 (22,857), Lconforte 
(21,23b), Bronte (20 ibb), Vizzini (18,013), Agira (17, <134), Nicosia 
(15,811), Orammichelc (15,017) , Girgenti (24,872), Canicatti 
(24,087), bciacca (24,045), Licatd (22,993), Favara (20,403) , Messina 
(147,106), Kacalmuto (16,028), Palma (14 384), Barccllona (24,133), 
Milazzo (16,214), Mistretta (14,041) Palermo (305,716), Partinico 
(23,668), Monre^e (23,556), Termini Inierese (20,633), Bagheria 
{18,329), Corleone (lO 350), Cefalu (14,518) Syracuse (31,807), 
Modica U9.951), Ragusa (32,453), Vittona (32 219), Comiso (25,837), 
Noto (22,284), Lentini (17,100), Avola (10,301), Scich (16,220), 
Palazzolo \creido (15,100) Irapani (61,448), Marsala (57,824), 
Alcamo (51,798), Monte S Gmliano (29,824), Castelvetrano (24,510), 
Castellammare del Golfo (20,605), Ma/zaia del Vallo (20,044), Salcmi 

(17.159) 

Ihe archiepiscopal seis (the suffragan sees, if any, being placed 
after each m brackets) are Catania (Acireale), Messina (Lipari, 
Nicosia, Patti), Monreale (Caltanissetta, Giigenti), Palermo (Cefalu, 
Mazara, Irapani), Syracuse (Caltagirone, Noto, Piazzi Armenna) 

Agriculture — Sicily, formerly called the granary of Italy, ex- 
ported gram until the end of tht i8tli century Now, although the 
island still produces every year some 15 million bushels, the supply 
barely sufhees for the consumption of a population of which bread 
IS almost the exclusive diet Ihe falling-otf in the exportation of 
cereals is not a consequence of any decadence in Sicihan agriculture, 
but rather of the increase of population, which nearly doubled 
within the 19th century Iwo types of agneulture prevail m 
Sicily — the extensive and the intensive The former covers mainlv 
the interior of the island and half tne soutliern coast, while the 
latter ls generally adopted on the eastern and northern coists 
Large holdings of nt least 500 hectares (a hectare equals about 
2^ acres) are indispensable to the proh table pursuit of extensive 
agriculture These holdings are usually called feudi or latifondi 
Their propnetors alternate the cultivation of wheat with that of 
barley and beans During the years m which the soil is allowed to 
he fallow, the grass and weeds which spring up serve as pasture for 
cattle, but the poverty of the pasture is such that at least two 
hectares are required for the maintenance of every animal This 
poverty is due to the lack of ram, which, though attaining an annual 
average of 29 in at Palermo, reaches only 21 in at byraeuse on the 
east coast, and about 19 J in at Caltanissetta, on the central high 
plateau The system of extensive cultivation proper to the latifondi 
gives an annual average gross return of about 200 lire per hectare 
(£3, 4s 5d per acre) 

Intensive agriculture in Sicily is hmitcd to fruit trees and fruit- 
bearmg plants, and is not combined with the culture of cereals and 
vegetables, as in central and parts of northern Italy Originally 
the Sicilian system was perhaps due to climatic difficulties, but 
now it IS recognized in most cases to be more rational than com- 
bined culture Large extents of land along the coasts are therefore 
exclusively cultivated as vineyards, or as olive, orange, and lemon 
groves Vineyards give an annual gross return of between ;^ii 
and ,^13 per acre, and orange and lemon groves between £^2 and 
£^i per acre The by-products of the citrus-essences, citrate of 
lime, &c are also of some importance Much damage is done by 
the olive fly Vegetables are grown chiefly m the neighbourhood 
of large cities Almonds are freely cultivated and they seem to be 
the only trees susceptible also of cultivation upon the latifondi 
together with grain A large export trade in almonds is earned on 
with north and central Europe Hazel nuts are grown in woods 
at a level of more than 1200 ft above the sea These also arc largely 
exported to central Europe for use in the manufacture of chocolate 
The locust bean (used for forage), figs, and peaches are widely grown, 
while m certain special zones the pistachio and the manna-ash yield 
rich returns On the more barren soil the sumach shrub, the leaves 
of which are used for tanning and the prickly pear grow freely The 
latter fruit constitutes, with bread, the staple food of the poorest 
pirt of the rural population for several months in the year The 
cultivation of cottdh, which spread during the American War of 
Secession, is now rare, since it has not been able to withstand the 
competition of more favoured countries All these branches of 


intensive cultivation yield a higher gross return than 
that of the extensive system Along the coast landed 
property is as a rule broken up mto small holdings, 
usually cultivated by their owners There is possibihty 
of great development of market-gardenmg 

Climatic conditions prevent cattle-raising in Sicily 
from being as prosperous an underta'ung as m central 
Italy The total number of bullocks in tlie island is 
calculated to be less than 200,000 , and although the 
ratio of consumption of meat is low m proportion to 
the population, some of the cattle for slaughter have 
to be imported Sheep and goats, which subsist more 
easily on scanty pasturage, are relatively more 
numerous, the total number being calculated at 
700,000 Yet the wool harvest is scarce, and the pro- 
duction of butter a neghgible quantity, though there 
IS abundance of the pnncipal product of bicihan pasture lands, 
cheese of various kinds, for which there is a lively local demand 
1 he Sicilian race of horses would be good but that it is not prolific, 
and has degenerated ^ consequence of iiisulhcient nourishment and 
overwork A better breed of horses is being obtained by more care- 
ful selection, and by crossing with Arab and Lnghsh stalhons imported 
by the government Donkeys and mules of various breeds are good, 
and would be belter wire they not so often weakened by heavy work 
before attaining full maturity 

Forests — The absence of forests, which cover hardly 3 % of the 
total area of the island, constitutes a senous obstacle to the pros- 
perity of Sicilian pastoral and agranan undertakings The few 
remaining forests are almost all grouped around Etna and upon the 
high zone of the Madonian Mountains, a range which rises 40 m 
west of Palermo, running parallel to the northern coast almost as 
far as Messina, and of which many peaks reach nearly 6000 ft above 
the sea Here they are cluefly composed of oaks and chestnuts 
In that part of the island which is cultivated intensively some 
100 million gallons of wine are annually produced Had not the 
phylloxera devastated the vineyards during the last decade of the 
19th century, the production would be considerably higher 7,700,000 
gallons of olive oil and 2500 million oranges and lemons are also 
produced, besides the other minor products above referred to The 
zone of the latifondi or extensive culture, yields, besides wheat, 
nearly 8,000,000 bushels of barley and beans every year 

Mining — Ihe most important Sicilian mineral is undoubtedly 
sulphur, wluch is mined principally m tlie provinces of Caltanissetta 
and Girgenti, and m minor quantities in those of Palermo and 
Catania Up to 1896 the sulphur industry was in a state of crisis 
due to the competition of pyrites, to the subdivision of the mines, 
to antiouated mcthfids, and to a senes of other causes which oc- 
casioned violent oscillations in and a continual reduction of prices 
The formation of the Anglo-Itahan sulphur syndicate arrested the 
<lownward tendency of pnees and increased the output of sulphur, 
so that the amount exported m 1899 was 424,018 tons, worth 
738,475, whereas some years previously the value of sulphur 
exported had hardly been ;^8oo,ooo Nineteen-twentieths of the 
sulphur consumed in the world was formerly drawn from Sicilian 
mines, while some 50,000 persons were employed m the extrac- 
tion, manufacture, transport and trade in the mineral But the 
development of the United States sulphur industry at the beginning 
of the 20th century created considerable difficulties, including the 
practical loss of the United States market In 1906, when the con- 
cession to the Anglo-Sicilian Sulphur Company was about to expire, 
the government decreed that it should be formed into an obligatory 
syndicate for a term of twelve years for the control of all sulphur 
produced m Sicily, and exempted from taxation and legal dues 
foreign companies estabhshed in Italy to exploit industries in which 
sulphur IS a principal element The Bank of Sicily was further 
obliged to make advances to the sulphur industry up to four-fifths 
of the value of the sulphur deposited in the warehouses The ex- 
ports of sulphur in December 1906 were 17,534 tons, as compared 
with 40,713 tons in 1905 in the year 1904 the total production was 
3,291,710 tons (value about £1,^22,221)) and the total exports 
508,980 tons, as compared with 470,341 tons in 1905 

Another Sicilian mineral industry is that of common salt and rock- 
salt The former is distilled from sea-water near Trapani, and the 
latter obtained in smaller quantities from mines The two branches 
of the industry yielded in 1899 about 180,000 tons per annum, worth 
;{8o,ooo, while in 1906 about 200,000 tons were made at Trapani 
alone About half this quantity is exported, principally to Norway 
Besides salt, the asphalt mining industry may be mentioned Its 
centre is the province of Syracuse The value of the annual output 
IS about ;^40,ooo, and the exports in 1906 amounted to nearly 103,000 
tons Pumice stone is also exported from Lipan (11,010 tons in 
1904) 

Other Industries — Deep-sea fisheries give employment to some 
twenty thousand Sicilians, who exercise their calling not only off the 
coasts of their island, but along the north African shore, from 
Morocco to Tnpoh In 1894 (tbe last year for which accurate 
statistics have been issued) 350 fishing smacks were in active service, 
giving a catch of 2480 tons of fish Approximately, the value of the 
annual catch may be reckoned at from ;^6oo,ooo to ;^8oo,ooo During 
190; the coral fisheries employed 98 vessels with 1138 men the 
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profits were about ;^75' 264, the expenses being j^64,0(j 4 1 he sponge 

divers brought up sponges valued at The estimated hauls 

of tunny fish were 5534 tons, valued at ;^iio,32 4 

The majority of the scant} Sicilian industries are directly con- 
nected with various branches of agriculture Such, for instance, 
is the preparation of the ehments of citric acid, which is manu 
factured at an estaiilishment at Messina Older and more ftounshing 
18 the Marsala industry Marsala wine is a product of the western 
vineyards situated shghtly above sea-level In 1899, wine was 
exported to the value of more than ^120,000, while m 1906, 24,080 
pipes of the v due of ;^36i,200 were shipped 1 he quantity consumed 
in Italy is far greater than that exported abroad 

Another flourislung bicihan industry carried on by a large number 
of small houses is that of preserving vegetables in tins Artichokes 
and tomato sauce are the pnncipal of these products, of which 
several dozen million tins are annually exported from Sieily to the 
Italian mainland, to Germany and to South America Manu- 
tactones of furniture, carnages, gloves, matches and leatlicr exist 
m large number m the island They are, as a rule, small m extent, 
and are managed by the owners with the help oj five, ten or at most 
twenty workmen There are several glass works at Palermo, a 
cotton dyeing works at Messina, and a large metal foundry at 
Palermo Large shipbuilding yards and a yard for the construction 
of trams and railway carriages have been constructed in the latter 
city There are dry docks both at Palermo and Messina 

Communtcations — Before i860 there was no railway in Sicily 
I he total length of Sicilian railways is now 890 m , all single hncs 
Their construction was rendered very costly by the mountainous 
character of the island They formed, a separate system (the Rete 
Sicula) until in 190O, like the rest of the railways of Italy, they passed 
into the handle of the state, with the exception of the line rouml 
Mount Etna and the line from Palermo to Corleono Messina is 
connected with the railway system of the mainland by ferry-boats 
from Villa S Giovanni and Reggio, on which the through carriages 
are convtyed across the stiaits From Messina lines run along the 
northern coast to Palermo, and along the east coast via Catania to 
Syracuse the latter line is prolonged along the south of the island 
(sometimes approaching, sometimes leaving the coast) via Canicatti 
as far as Aragoria Calciarc, Girgcnti and Porto Linpcdock From 
Catania another line runs westward through the centre of the islanil 
via S Catenna Xirbi (with a branch to Canicatti) to Roccapalumba 
(with a branch to Aragona Caldare) and thence northwards to 
Icrmini, on the line between Messina and Palermo Ihis is the 
direct route from Catania to Palermo From Catania begins the 
line round Etna following its south, west ind northern slopes, and 
ending at Giarre Riposto on the east coast railway From Valsavon. 
(14 m fa of Catania on the line to fayracuse) a branch line runs to 
Caltagirone From Palermo a line runs southwards to Corlconc and 
S Carlo (whence there are diligences to faciaeca on the south coast) 
and another to Castelvetrano, Marsala and Irapani, going first 
almost as far as the south coast and then running first west and then 
north along the west coast The only part of the coast of the island 
which has no railways is that portion of the south coast between 
Porto Fmpedoele and Castelvetrano (faciacca lies about midway 
between these two points), where a road already exists, anti a railway 
IS projected, and the precipitous north coast between Palermo and 
Trapani A steam tramway runs from Messina to the Faro at the 
north-east extremity of the island and thence along the north coast 
to Barcelona, and another along the east coast from Messina to 
Giampiheri while the island is faiily well piovided with high roads, 
but IS very backward in rural communications, there being only 
2H yds of road per sq m as compared with 1480 yds in north 
Italy The communications by sea, however, are at least as important 
as those by land, even for passengers A steamer leaves Naples 
( very night for Palermo, and vice versa, the journey (208 m ) 
being done in 11 hours, while the journey by rail (438 m ), including 
the crossing of the Straits of Messina takes 19J hours and the 
weekly steamer from Naples to Messina (216 m ) takes 12 hours, 
while the journey by rail and ferry boat (292 ni ) takes 14 hours 
Palermo, Messina and Catania are the most important harbours, 
the former being one of the two headq^uarters (the other, and the 
mam one, is Genoa) of the Navigazione Generale Italiana and a port 
of call for the steamers from Italy to New York Emigrants to the 
number of 37,^38 left Palermo direct for New York m 1906, and 
no less than 46,770 m 1905, while others embarked at Messma and 
N^les 

The movement of trade in these three ports may be shown by the 
following table — 




Palermo 

Messina ’ j Catania 

1 900 

Tonnage of shipping 

„ goods landed 

1,658,848 

1,683,244 j 1,245,954 


398,718 

213,624 235,575 

1904 

„ shipping 

2,298,054 

2,265,381 1 1,593,678 


„ goods landed 

445.036 

3 i 5 . 4»4 309,514 

1906 

„ shipping 

2,403,851’* 

2,574,872 , 1,542,520 


* The high proportion of shipping entering Messina is due to its 
position in the Straits Steamships only 
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Of the other harbours, Porto Empedocle and Licata share with 
Catania most of the sulphur export trade, and the other ports of 
note are Marsala, Trapani, fayracuse (which shares with the road 
stead of Mazzarelh the asphalt export trade) The total importation 
of coal m 1906 amounted to 519,478 tons, practically all British 

In 1904, 75,779 Sicilians were registered as seamen, and 110 
steamships with a gross tonnage of 145,702 were registered m Sicily 

Leonomte, Intellectual, and Moral Conditions —As a general rule, 
trade and the increase of production have not kept pace with the 
development of the ways of communication 1 he poverty of the 
Sicilian population is accentuated by the unequal distribution 
of wealth among the different classes of society A small but 
comparatively wealthy class - composed principally of the owners 
of latijondt - resides habitually m the large cities of the island, 
or even at Naples, Rome or Pans \ct even if all the wealthy 
landowners icsided on tluir estates, the ir number would not be 
sufficient to enable them to jilay in local public life a part corre- 
sponding to that of the English gentry On the other hand, the class 
which would elsewhere be called the middle class is m Sicdy ex- 
tremely poor The origin of most of the abuses which vitiate Sicilian 
political life, and of the frequent scandals in the representative local 
administrations, is to be found m the straitened condition of the 
Sicihan middle classes 

Emigration only attained serious proportions within the last 
decade of the 19th century In 1897 the permanent emigration 
from the island was 15,994, in 1898, 21,320, and m 1899, 24,604 
Since then it has much increased in 1905 the emigrants numbered 
106,000, and in 1906, 127,000 (3*5 % of the population) Of these 
about three-fourths would be adults but the population has in- 
creased so fast as more th in to cov er tht deficiency with the dis- 
advantage, however, that 111 three years 220,000 workers were reiilaeed 
by 320,000 infants 

Ihe moral and intellectual defects of Sicilian society are in 
part results of the economic difheultu s, ind in part the effect 
of bad customs introduced or mamt lined during tht long period 
of Sicilian isolation from the rest of Europe When, in i860, 
Sicily was incorporated m the Itahan kingdom, hardly a tenth of 
the popiil ition could read and wnte Upon the completion of unity, 
elemtntar} schools were founded everywhere , but, though education 
was free, the indigence of the peasants in stime regions prevented 
them from taking full idvantige of the opportunities offered 
Ihus, even now, bo of the Sicilian conscripts come up for military 
service unable either to read or to wntt Secondary and superior 
education is more diffused The pupils of the secondary schools m 
Sicily number 3 94 per 1000, the maximum bemg 6 60 in Liguria 
and the minimum i 65 m Basihcala 

Brigandage of the classical tyjie has almost disappeared from 
Italy Ihe true briginds hiunt onlv the most remote and most 
inaccessible mountains Public security is better in the east than 
m the west portion of the island Criminal stitistics, though slowly 
diminishing, are still high — murders, which are the most frequent 
crimes, having been 27 per 100,000 inhabitants in 1897-1898 and 
25 23 per 100,000 in 1903, as against 2 57 in Lombardy, 2 00 m the 
district of Venetia, 4 50 in Tuscany and 5 24 m Piedmont Violent 
assaults with infliction of serious wounds are also frequent Ihis 
readiness to commit bloodshed is largi ly attributable to the senti- 
ment of the Mafia [qv) (G G C , G Mo , T As ) 

History 

The geographical position of Sicily led almost as a matter of 
necessity to its historical position, as the meeting-place of the 
nations, the battle-field of contending races and creeds For 
this reason, too, Sicily was never in historic tunes (nor, it seems, 
m prehistoric times either) the land of a single nation her 
history exists mainly in its relation to the history of other lands 
Lying nearer to the mainland of Europe and nearer to Africa 
than any other of the great Mediterranean islands, Sicily is, 
next to Spam, the connecting-hnk between those two quarters 
of the world It stands also as a breakwater between the eastern 
and western divisions of the Mediterranean Sea In prehistoric 
times those two divisions were two vast lakes, and Sicily is a 
surviving fragment of the land which once united the two 
continents Ihat Sicily and Africa were once joined we know 
only from modern scientific research , that Sicily and Italy were 
once joined is handed down in legend Sicily then, compara- 
tively near to Africa, but much nearer to Europe has been a 
European land, but one specially open to inv asion and settlement 
from Afnca It has been a part of western Furope, but a part 
which has had specially close relations with c<istem Furope 
It has stood at various times in close connexion with Greece, 
Africa and Spam , but its closest connexioy has been with 
Italy Still the history of Sicily should never be looked on as 
simply part of the history of Italy Lying thus between Europe 
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and \fncd, Sicilv has been the battle-field of Lurope and \fnca 
lliat IS to say, it has been at two separate periods the battle-field 
of Arvan and Semilu man In the later stage of the strife it 
has been the battle-field of ('hnstendom and Isfam This historv 
Sicily shares witli Spain to the west of it and with Cvprus to the 
east And with Spam the island has had several direct points 
of connexion There was in all likelihood a near kindred between 
the earliest inhabitants of the two lands In 1 itcr times Su ily 
was ruled by Spanish kings, both alone tnd m union with other 
kingdoms The connexion with Africa has consisted simply 
m the settlement of conquerors from \frica at two periods, 
first Phoenuian, then Saracen On the other hand, Sieilv has 
be<n more than once made the road to African (onquest and 
settlement, both by Sicilian princes and by the Roman masters 
of Sicily The connexion with Greece, the most memorable of 
all, has consisted in the settlement of many colonies from old 
Greece, which gave the island the most brilliant part of its 
historv, and which made the greater p irt practically (^reek 
This Greek element was strengthened at a later time by the long 
connexion of Su ilv with the T astern, the Greek-speaking, division 
of the Roman empire And the influence of (jreece on Sicily 
has been repaid m more than one shape by Sicilian rulers who 
have at various times held influence and dominion m (jreece 
and elsewhere beyond the Adriatic The connexion lx.twccn 
Sicily and Italy begins with the primitive kindred between some 
of the oldest elements in each I hen came the contemporary 
Greek (olonization m both lands Then came the tendeniy 
m the dominant powers m south(m Italy to make their way 
into Sicilv also Thus the Roman occupation of Sicily ended 
the strug^le between Greek and Phoenician Thus the Norman 
occupation ended the struggle between Greek and Saracen 
Of this last ( ame the long connexion between Sicily and southern 
Italy under several dynasties Lastly comes the late absorption 
of Sicily m the modern kingdom of Italy Ihe result of these 
various forms of Itilian influence has been that all the other 
tongues of the island have died out before the advance of a 
peculiar dialect of It ili in In religion again both Islam and the 
Lastern form of Chiistianity have given way to its Italian form 
Like the British Isles, Sicily came under a Norman dynasty , 
under Norman rule the intercourse between the two countries 
was extrtmely close, and the last time that Sicily was the seat 
of a separate power it was under British protection 

The Phoenician, whether from old Phoenicia or from Carthage, 
c^me from lands which were mere strips of sea coast with a 
boundless continent behind them The Greek of old HelUs 
came from a land of islands, peninsulas and inland seas bo 
did the (ireck of Asia, though he had, like the Phoenuian a 
\ ist continent behind him In Sicily they all found a strip 
of sea-coast with an inland region behind , hut the strip of sei- 
coast was not like the broken coast of Greece and Greek Asia, 
and the inland region was not a boundless continent like Africa 
or Asia In Sicily therefore the Greek beiaine more continental, 
and the Phoenician becime more insular Neitlier people 
ever occupied thi whole island, nor was either people ever 
able to spreid its dominion over the tarlier inhabitants lery 
far inland Su iK thus remained a world of its own, witli 
interests and disputes of its own, and divided among inhabitants 
of various nations The history of the Greeks of Sicily is con- 
stantly connected with the history of old Hellas, but it runs 
a separate course ot its own The Phoenician element ran an 
opposite course, as the independent Phoenician settlements 
in Sicily sank into dependencies of Carthage The entrance 
of the Romms put an end to all practical independence on the 
pirt of cither nation But Roman ascendancy did not affect 
Greeks and Phoenicians m the same way Phoenician life 
gradually died out But Roman ascendancy nowhere crushed 
out Greek life where it ilready existed, and in some wa>s it 
strengthened it Though the In eeks never spread their dominion 
over the island, they made a peaceful conquest of it This 
process was in no wav hindered bv the Roman dominion 
The (luestion ftow comes, Who were the original inhabitants 
of Sicil> ^ Ihc island itself, -tKcAia, Sicilta, plainly takes 


Its name Irom the Sicels {hiKtkoi, incult), a people whom we 
und occupying a great part of the island, chiefly east of the 
river Gela They appear also m Italy (see SicuLi), 
m the toe of the boot, and older history or tradition 
spoke of them as having in earlier days held a large 
place in Latium and elsewhere in central Italy They 
were believed to have crossed the strait into the island about 
300 years before the beginning of the Greek settlements, that is 
to say m the nth century bc They found in the island a 
people called Sicans (cf Odyssey, wiv 306), who claimed to be 
ai’'Tox/9oefs* {i e to have originated m the island itself), but whose 
name, we are told might p uss for a dialectic form of their own, 
did not the ancient writers expressly affirm them to be a wholly 
distinct people, akin to the Iberians Sieans also appear with 
the Ligurians among the early inhabitants of Italy (Virg Aen 
795» viii 328, XI 317, and Servius’s note) That the Siccls 
spoke a tongue closely akin to Latin is plain from sev eral Siei 1 
words which crept into Sicilian Greek, and from the Sicehot 
system of weights and measures — utterly unlike anything m 
old Greece When the Greek s( ttlements began, the Sieans, 
we are told, had hardly got beyond the life of v illages on hill-tops 
(l)ion Hal V 6) Hyccara, on the north coast, is the one 
exception , it was probably a fishing settlement The more 
advanced Sicels had their hill-forts also, but they had learned 
the advantages of the sea, and they already had settlements 
on the eo<ist when the Greeks came As we go on, we hear of 
both Sicel and Sican towns , ' but we may suspect that any 
approach to true city life was owing to Greek influences Neither 
people grew into any form of national unity They were there- 
fore partly subdued, partly assimilated, without much effort 
The investigations of Professor Orsi, director of the museum 
at Syracuse, have thrown much light on the primitive peoples 
of south-eastern Sicily Of palaeohthu man hardl> any traces 
are to be found but, though western Sicilv has been com- 
paratively little explored, and the results hardlv published at 
all, m several localities neolithic remains, attributable to the 
Sicani, have been discovered The later Siculi do not appear 
to be a distinct race (ef P Orsi m Nntme degh sccj'i, 1898, 22^), 
and probably both are branches of the Libyco-Iberian stock 
Whereas other remains attributable to their villages or settle- 
ments are rare, their rock-hewn tombs are found by the thousand 
m the limestone cliffs of south-eastern Sicily Those of the 
earliest period, the lowtr limit of which is put about 1500 b c , 
are aeneolithir, metal being, however, rare and only found in the 
form of small ornaments pottery with linear decoration is 
abundant Ihe second period (1500-1000 bc) shows a great 
increase m the use of bronze, and the introduction of gold and 
silver, and of imported Mycenaean v ises The chief cemeteries 
of this penod have been found on Plemmyruim, tiu promontory 
south of Syracuse, at to/zo Pantano, at Thapsns, at Pantalica 
near Palazzolo, at Lassibile, south of Syracust, and at Molinello 
near Augusta The third period (1000-500 n c ) m its first 
phase (1000-700) shows a continual increase of the introduction 
of obje( ts of Greek origin , the pottery is at first imported 
geometru, and then vases of local imitation appear lypical 
cemeteries are those of Monte Pmocchito near Noto, of Noto 
itself, of Pantalica and of Leontim In the second phase (700- 
500 n c ), sometimes called the fourth penod, proto-Connthian 
and Attu black figured vases are sometimes, though rarely, 
found, while local geometric pottery develops considerably But 
the form of the tombs always remains the same, a small low 
(hamber hewn m the rock, with a rectangular opening about 
2 hv ft, out of which open other chimbers, each with its 
separate doorwav , and inhumation is adopted without excep- 
ticin, whereas m a Greek necropolis a low percentage of cases of 

^ Leontini, Megiri, Naxos, Syracuse /anch m vll recorded as 
sites where the S ctl gi\c way to the Greek (m regard to Syracuse 
{(jv] this has recently been proved to be true), while many other 
towns remained Sicel longer, among them Abacaenum, \gynum, 
Assorus, Centunpac, Ccphaloedmm, Lngyum, Hadranura, Halacsa, 
Henna, Htrbessus, Herbita, Hybli Galeatis, Inessi, Kale Akte, 
Menaeuum, Morgaiitina im sites ol several of these towns are 
doubtful 
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cremation IS piwi. t Typical cemeteries of this period 

have been found at Licodia Lubea, Ragusa and Grammithcle 
After the failure of Ducetius to re-establish the Suel nitKjn- 
ality, Greek ( ivili/ation triumphed over that of the Sicels 
entirely, and it has not Mt been possible to trace the survivals 
of the latter !::*;e Orsi in Romi'^cht Mttktlungen, 1808, 
s(|(] , and AUt del Consie^^o Inkrnazionale dt Saenzt Stoiulu 
(Rome, April 1003) also Anheologta (Rejmo, igo|, lOy-ior) 

In the noith-west corner of the island wc find a sm ill territorv 
occupied by a people who seem to ha\e made miuh greater 
advances towards i ivilutd life llu Flvmi were a people of 
imctrtam origin, but they cl rimed a mixed descent, partly 
Trojan, partly (jreek Ihucydides, however, unhesil rlingh 
reckons them among barbarians Ihey had considerable towns, 
as Segesta and Rryx, and the historv, as well as the remains, oI 
Segesta, shows that (ireck influences prevailed among them 
ver)' early, while at Lryx Phoenician influcme was stronger 
But, rs we have already seen, the (irecks wen not the first 
colonizing people who were drawn to the great island As m 
( yprus and m the islands of the Aegean, the Phoenicians 
were before them \nd it is from this picscnce of the. highest 
forms of -Arjan and of Semitic nnn thrt the history of Sicily 
draws its highest interest Of Phoenician occupation there are 
Parly f^ithcr three, m irked periods VVe must always 

PAoe#j/c/aifremember that C irthage —the new city — was one of 
settle- the latest ol Phoenician found ilions, and that the davs 
meats ( irth igmian dominion show us onl\ the latest 

form of PluM nil lan life J’hocmcian settlement in Se ilv began 
before Carthage becime great, perhaps before ( arthage curie 
into being A c rowd of small settlements from the old Phoenicia 
settlements for tride rather thin lor dominion, factories rather 
than colonies, giew up on promontories and small islands all 
round the coast ( I hue vi 2) these were unable to vithstand 
the Greek settlers, and the l^hoenicians of Sicily withdrew step 
bv step to form three conside ralile towns in the north wc st c orner 
of tlie island neir to the Mvmi, on whose alliance they relied, 
and at the shortest distance bv sea from Carthage — Mot\a, 
Solous or Solunturn, and Panorrnus (see Paifrmo) 

Our cirlier notices of bic il> , of Su els and Sicans, m the Homeric 
poems and elsewhere, art vague ind legend irv Both races 
appear as given to the buying and selling of slaves 
c^oaiza- jHj, x\iv 21) Ihe mtimite connexion bc- 

tion tween old Hellas and Sieilv begins with the foundation 
of the Sinhin Naxos bv ( hak idians of Euboea under 
Theocles, which is assigned to 733 o c (Thuc v 3-3) The site, a 
low promontory on the east coast, immediateh below the height 
of Tauromenuim, miiks an age which h.id advanced beyond 
the hill-fortrcss and which thoroughly valued the sea The next 
year Ccjnnth beg in her svstern of settlement in the west C ore\ ri, 
the path to Sicilv, and Svracuse on the Sicilian coast were 
planted as puts of one enterprise Trom this time, for about 
150 years, (ueek settlement in the island, with some intervals, 
goes steadily on Both Ionian and Dorian colonies were planted, 
both from the older Greek lands and from the older Sicilian 
settlements I he east coast, nearest to Greece and rn best m 
good harbours, was occupied first Here, between Naxos and 
byracuse, arose the Toman cities of T contini and Catana (728 
B c ), and the Dorian Mcgara Hvblaci(726 B c ) Settlement on 
the south-western coast began about 688 b c with the joint 
Cretan and Rhodian settlement of (icia, and went on in the 
foundation of Selinus (the most distant Greek citv on this side), 
of Cam irina, and m 382 b c of the Geloan settlement of Acragas 
(Agngentum, fiirgcnti), planted on a high hill, a little wav from 
the sea, which became the second city of Hellenic Sicih On 
the north coast the Ionian Himera (founded m 648 bc) was 
the only Greek ntv in Sicily itself, but the Cnidians founded 
Lipara m the ^eoll in Islands At the northeast corner, 
opposite to Italy, and commanding the strait, areise Zancle, a 
city of uncertain date (first epiarter of the 7th century b c ) and 
mixed origin, better known as Messana (Messene, Messma) 

Thus neiriy all the east coast of Sicily, a great part of the 
south coast, and a nuu h sm illcr part of the north, passed into 


the hands of Greek settlers — Siceliots (2t/feAi(yTac), as dis- 
tinguished from the native Siec Is Ihis was one of the greatest 
adiancts ever made bv the Greek people The Greek element 
began to be predominant m the isDnd Among the earlier 
mhabil lilts the Sieels were alre ulv becoming adoplecl (jrceks 
alany cjf them gradually sank into a not wholh unwilling subjee 
tiuii as ( ultivators of the soil under (jreek masters But there 
\verc ilsj independent buel towns m llie intcnoi and there was 
a strong religious mte n'ommunion between the two races Sk el 
Henna (Fnna, Castrogiov inni) is the special seat of the worship 
of Dcinett r and her cj lughter 

ihe Phoenicians, now' shut up in one corner c'f the islanel, 
with Selmus cm one snk ind Ilinura on thi other founded right 
in their teeth, are bitter enenus but the time of 
their renewed gre itness under tin Ik udship of Carthage 
has not yet come The 7th centun nr and period 
cirl\ part of the 6th were a t im in whic h the (ircck 
cities of Sic dv hacl their fill shire in the general prospcrity 
of the Greek colonies even where Tor a while thc-v outstripped 
the cities of old Greece I heir pi litir il constitutions were 
aristocratic , thit is, the Irinihisc w is confined to the descend- 
ants of the original settleis, round whim an excluded body 
(i)c//ivs or plebs) was c'ften growing up I he ancient kingship 
wis perhaps kept on 01 reni \(cl m some of the Sireliot lud 
Italiot towns, but it is more certain that civil dissensions led 
ver\ carlv to the rise of tyrants The most famous if not the 
first' is Phalaris (c/7i)of Acngis (^giigentum) whose exact 
date Is uncertain, whose letters arc n i\\ cast a-'ide, and wlvye 
bi i 7 cn bull h is been called in rjucstion, out who clearly rose to 
power very soon after the fcjunditmn of Acragns Undci his 
rule the city at once spring to the first place in Suilv, and he 
w is the first Sicehot riilei who held dominion over two (jreek 
cities, \c-ragas and Himcia This time ol pn sjtenU was also 
a time of intellectual pngiess To sa\ nothing of lawgivers 
like (hirondas, the line ol Siccliot pcets began cirl\, ind the 
circumstances of the islind, the adoption ol manv of its local 
traditions and beliefs— perhaps a ecrtain intermingling of 
native blood— gave tlie intellectual life of mcih aeharuicrm 
some things distinct from that of old Hellas btesichorus of 
Himera (c 632-336 Be ) holds a great place among the line 
poets of Greece, and some place m the politie'al historv of Sicily 
as the opponent ejf l^hrlarjs The architectme and sculpture 
eif this age ha\c also Jett some of their most remarkable monu- 
ments ami ng the (jreek cities of bitilv Ihc remains of the old 
temples of belmus, with their arc haie metopes ittnbuted to the 
6th centurv b e , show us the Doric stv le in its earlier state In 
tills period, too, begins the fine senes of bitilian coins (see 
Numismviics Sicily) 

This fn st period of Sicilian historv lasts as lung as Sicilv remains 
untouelud fiom am non Hellenic quarter outside, and as long 
as the (jreek cities m Sic ilv icmain as a rule independent 
of one another A change begins in the 6th century 
and IS aceomplished early in the 3th The Phoe- 
nic lan settlements m Sic iK become dependent on Carthage, 
whose growing power begins to be dangerous to the Greeks 
of Sicih Meanwhile the growth of tv fannies in the Greek 
cities was beginning to group several towns together under a 
single mistei, aid thus to increase the greatness of particular 
cities at the expense of their freedom Thus Thero of Acragas 
(488-472), who heaib a good character there, aecpiired aNo, 
like Phalaris, the rule of Himera One such jiower held dominion 
both m Italy and Siuly Anaxilaus of Rhegium, bv a long and 
strange tale of treacherv, occupied Zancle and changed its nime 
to Messana But the greatest of the Sicehot powers, that of 
the Deinomenid dynasty, began at (lel i in 303 and was in 485 
translated by Gelo {qv)U) Svracuse Thit citv now 
became the centre of a greater dominion ovei both ° 

Greeks and Sicels than the island had eier before seen But 
Gelo, like several later Grants of Syracuse, tikis his place — 
and It is the redeeming point in the position of all of them — as 

* PuiK tms of I eontini (608 h c ) is ''ini to hive been tin canicst 
tyrant m Sicil> * * 
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the champion of Hellas against the barbarian The great double 
invasion of 480 B c was planned in concert by the barbarians 
of the East and the West (Diod xi i , schol on Find , Pyih 1 
146 , Grote V 294) While the Persians threatened old Greece, 
Carthage threatened the Greeks of Sicily There were Siceliots 
who plived the part of the Medizers in Greece Sehnus was on 
the side of Carthage, and the coming of Hamilcar was immediately 
brought about by a t\ rant of Ilimera driven out by Thero But 
the united power of (lelo and Ihero, whose daughter Damarete 
(«elo had married, crushed the invaders in the great battle of 
Himeri, won, men said, on the same day as Salamis, and the 
victors of both were coupled as the joint deliverers of Hellas 
(Herod vii 165-167, J3iod xx 20-25, Find Pyth 1 147-156, 
Simonides, fr 42, Pol^aenus 1 27) But, while the victory 
of KSalamis was followed by a long war with Persia, the peace 
which Wtls now granted to Carthage stayed m force for seventy 
years Gelo was followed by his brother Hiero (478-467), the 
nitrol ^P*^*-**^^ subject of the songs of Pindar Acragas 
meanwhile flourished under Ihero , but a war between 
him and Hiero led to slaughter and new settlement at Himera 
Ihese transplantings from citv to city bcg\n undtr Gelo and 
went on under Hiero (qv) They made speakers m old Greeie 
(7 hue VI 17) contrast the permanence of habitation there with 
the constant changes in bicily 

None of these tyrannies was long lived The power of Thero 
fell to pieces under his son Ihrasydaeus When the power of 
Hiero passed in 467 b c to his brother Thrasybulus the freedom 
of Syracuse was won bv a combined movement of Greeks and 
vSicels, and the Greek cities gradually settled down as they had 
been before the tyrannies, only with a (hange to democracy 
in their constitutions Ihe me’^cenanes who had received 
citizenship from the tyrants were settled at Messana About 
fifty years of great prosperity followed Art, scienc e, poetrv had 
all been encouraged by the tvrants lo these was added the 
special growth of freedom — the art of public speaking, m which 
the Sicilian Greeks became especially proficient. Corax being 
the founder of the rhetorical school of Sicily Epicharmus 
(540-450), carried as a babe to Sicily, is a link between native 
Siceliots and the strangers invited by Hiero , as the founder of 
the local Sicilian* comedy, he ranks among Siceliots After 
him Sophron of Syracuse gave the Sicilian mimes a place among 
the forms of Greek poetry But the intellect of free Sicily 
struck out higher paths Empedocles of Acragas is best known 
from the legends of his miracles and of his death in the fires 
of Aetna, but he was not the less philosopher, poet and phv sician, 
besides his political career Gorgias {q v ) of Leontini had a still 
more direct influence on Greek ( ulture, as father of the technical 
schools of rhetoric throughout Greece Architecture too ad- 
vanced, and the Doric style gradually lost some^^hat of its am lent 
massiveness The temple at Syracuse, whuh is now the metro- 
politan church, belongs to the earlier days of this time It is 
followed by the later temples at Sehnus, among them the temple 
of Apollo, which IS said to hive been the greatest m Sjcdy, and 
by the wonderful senes at Acragas (see Agrigentum) 

During this time of prosperity there was no drea<l of 
Carthaginian inroads Diodorus’s account of a war between 
Segesta and Lilybaeum is open to considerable suspicion We 
have, on the other hand, Pausanias’s evidence for the exist- 
ence m his day at Olympia of statues offered by Acragas 
out of spoil won from Motya, assigned to Calamis, an artist of 
this period (Freeman 11 552), and the evidence of contemporary 
Coaditioa inscriptions (i) fora Selinuntme victory over some un- 
oiSiceiB known enemy (possibly over Motya also),(2) for dealings 
■nrf between \thens and Segesta with reference to Halicyae, 
sicMBs ^ Sican town The latter is important as being the 
first appearan( t of Athens in Sicily As earlv as 480 (Freeman 
111 8) indeed Themistocles seems to have been looking westward 
Far more important are our notices of the earlier inhabitants 
For now comes the great Sicel movement under Ducetius, who, 
between force apd persuasion, came nearer towards uniting his 
people into one bodv than had ever been done before From 
his native hill-top of Menae, rising above the lake dedicated to 


the Pahci, the native deities whom «jid Greeks alike 
honoured, he brought down his people to the new city of Palicae 
m the plain His power grew, and Acragas could withstand 
him only by the help of Syracuse Alternately victorious and 
defeated, spared by the Syracusans on whose mercy he cast 
himself as a suppliant (451), sent to be safe at^^onnth, he came 
back to Sicily only to form greater plans than before War 
between Acragas and Syracuse, which arose on account of his 
return, enabled him to carry out his schemes, and, with the 
help of another Sicel prmcc of Herbita, who bore the Greek name 
of Archonidcs, he founded Kale Akte on the northern coast 
But his work was cut short by his death in 440 , the hopie of 
the Sled people now lay in assimilation to their Hellenic neigh- 
bours Ducetius s own foundation of Kale Akte lived on, and 
we presently hear of Sicel towns under kings and tyrants, all 
marking an approach to Greek life Roughly speaking, while 
the Siccls of the pUin country on the east coast became subject 
to Syracuse, most of those in other parts of the island remained 
independent Uf the Sicans we hear less , but Hvccara in the 
north-west was an independent Sican town on bad terms with 
Segesta On the whole, setting aside the impassable barrier 
between Greek and Phoenician, other distinctions of race within 
the island were breaking down through the spread of the Hellenic 
element, but among the Greek cities themselves the distinction 
between the Dorian and the Ionian or Chalcidian settlements 
was still kecnlv felt 

Up to this time the Italiot and Siceliot Greeks have formed 
part of the general Greek world, while within that world they 
have formed a world of their own, and Sicily has again 
formed a world of its own within that Wars and 
conquests between Greeks and Greeks, especially on the Atbeat 
part of Syracuse, though not wanting, have been on the 
whole less constant than m old Greece It is even possible to 
appeal to a local Sicilian patriotism (Thuc vi 64, 74) Presently 
this state of Sicilian isolation was broken m upon by the great 
Peloponnesian War The Sicehot cities were drawn into alliance 
with one side or the other, till the mam interest of Greek history 
gathers for a while round the Athenian attack on Svracuse At 
the very beginning of the war the Lacedaemonians looked for 
help from the Dorian Siceliots But the first active inter- 
vention came from the other side Conquest m Sicily was a 
favourite dream at Athens (see Pfioponnfsian War) But 
It was only in 427 an opportunity for Athenian interference 
was found in a quarrel between Syraeust and Leontim and 
their allies Leontini craved help from Athens on the ground 
of Ionian kindred Her envoy was Gorgias , his peculiar style 
of rhetoric was now first heard m old Greece (Diod xii 53, 54), 
and his pleadings were successful Tor several years from this 
time (427-422) Athens plays a part, chiefly unsuccessful, in 
Sicilian affairs But the particular e\ents are of little import- 
ance, except as leading the way to the greater events that follow 

The far more memorable interference of Athens m Sicilian 
affairs in the year 415 was partly in answer to the cry of the 
exiles of Leontini, partly to a quite distinct appeal from the 
Flymian Segesta Thet cit> , an ally of Athens, asked for 
Athenian help against its Greek neighbour Sehnus In a dispute, 
partly about boundaries, partly about the right of intermarriage 
between the Hellenic and the Hellenizmg city, Segesta was hard 
pressed She vainly asked for help at Acragas — some say at 
Syracuse (Diod xii 82)- and even at Carthage The last 
apj^eal was to Athens 

The details of the great Athenian expedition (41 5-41 3) belong 
partly to the political history of Athens (qv), partly to that 
of S\ racuse {qv) But its results make it a marked 
epoch in Sicilian history, and the Athenian plans, ^iggpeaitioa 
successful, would have changed the whole face of the 
West If the later stages of the struggle were remarkable for the 
vast number of Greek cities engaged on both sides, and for the 
strange inversion of relations among them on which Thucydides 
(vii 57, 58) comments, the whole war was yet more remarkable 
for the large entrance of the barbarian element into the Athenian 
reckonings The war was undertaken on behalf of Segesta, 
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the Sicels gave Athens valuable help , the greater barbarian 
powers out of Sicily also came into play Some help actually 
came from Etruria But Carthage was more far-sighted If 
Syracuse was an object of jealousy, Athens, succeeding to her 
dominion, creating a power too nearly alike to her own, would 
have provoked fai*greater jealousy So Athens found no active 
support save at Naxos and Catana, though Acragas, if she would 
not help the invaders, at least give no help to her own rival 
But after the Spartan Gylippus came, almost all the other Greek 
cities of Sicily were on the side of Syracuse The war is instruc- 
tive in many ways It reminds us of the general conditions of 
Greek se imanship when we find that Corey ra was the mceting- 
pl ice for the allied fleet, and that Syracuse w is reached only by 
a coasting voyage along the shores of Greek Italy Wc are 
struck also by the low military level of the Sicilian Greeks The 
S) racusan heavy-armed are as far below those ^of Athens as those 
of Athens arc below those of Spirta I he yi^iiAi-contincntal 
character of Sicily causes Syracuse, with its havens and its 
island, to be looked on, in comparison with Athens, as a land , 
power (lyTTci/JWTa/, fhuc vii 21) That is to say, the Siceliot 
level represents the general Greek level as it stood before the 
wars m which Vthens won and defended her elomimon The 
Greeks of bicily had had no such military practice as the Greeks 
ol old Greece , but an able commander could teach both bicehot 
soldiers and Sieeliot seamen to out-manauvre Athenians The 
mam result of the expedition, a, regards Sicil>, was to bring the 
island more thoroughly into the thii k of Greek affairs byracuse, 
threatened with destruction by Athens, was saved by the zeal 
of her metropolis Corinth m stirring up the Peloponnesian rivals 
of Athens to help her, and by the advice of Alcibiades after 
his withdrawal to Sparta All c hance of Athenian dominion in 
Sicily or elsewhere m the west came to an end Syracuse repaid 
the debt bv good service to the Peloponnesian cause, and from 
that time the mutual influence of bicily and old Greece is 
far stronger thin in earlier times 

But before the war in old Greece was civer, seventy \ears 
after the great victory of Gelo (410), the Greeks of Sicily 
had to undergo barbarian invasion on a vaster scale than 
Phoeaidaa^'^^^ disputes between Segesta and Selinus 

lavaMioa called in these enemies also C irthage, after a long 
under period of abstention from intervention in Sicilian 
Hannibal affairs, aiid the observance of a wise neutrality during 
the war between Athens and Syraeuse, step{x;d in as the allv of 
Segesta, the cnom> of her old ally Sehnus Her leader was 
Hannibil, grandson and avenger of the Ilarnilcar who had died 
at Himcra In 400, at the head of a vast mercenarj' host, he 
sailed to bu ilv, attacked Sehnus (qv), and stormed the town 
after a murderous assault of nine da\s Thence he went to 
Himera, with the ob)((t of avenging his grandfithcr By this 
time the other Greek cities were stirred to help, while Sucls 
and Sicans joined Hannibal At last Himera was stormcil, and 
3000 of its citizens were solemnly slaughtered on the spot where 
Hamilcir had died Hannibal then returned to Carthage after 
an absence of three months only The Phoenu lan possessions in 
Sicily now stretched across the island from Himera to Sehnus 
I he next vu tim was Acragas, against whu h another expedition 
sailed in 406 under Hannibal and Himilco , the town was sacked 
and the walls d( stro> ed 

Meanwhile the revolutions of Sj^racuse affected the history 
of Sicily and of the whole Greek world Dionysius (q v ) the 
tyrant began his reign of thirty-e ight years in the first 
I months of 405 Almost at the same moment, the new 

Carthaginian commander, Himilco, attacked Gela and 
Camanna Dionysius, coming to the help of Gela, was defeated, 
and was charged (no doubt with good ground) with treachery He 
now made the mass of the people of both towns find shelter at 
Syracuse But now a peace, no* doubt arranged at Gela, was 
formally concluded (Freeman m 587) Carthage was confirmed 
in her possession of Sehnus, Himera and Acragas, with some 
Sican districts which had opposed her The people of Gela 
and Camanna were allowed to occupy their unwalled towns as 
tributaries of Carthage Leontim, latterly a Syracusan fort, as 
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well as Messana and all the Sicels, were declared independent, 
while Dionysius was acknowledged as master of b>racuse 
(Diodorus xiii 114) No war was ever more grievous to freedom 
and civilization More than half Sicil> was now under barbarian 
dominion, several of its noblest cities hid perished, and a 
Grant was established m the greatest Ihe 5th century bc, 
after its central years of freedom and prosperity, ended in far 
deeper darkness than it had begun The minuter account of 
Dionysius belongs to Syracusan history , but his position, one 
unlike anything that had been before seen in Sicilv or elsewhere 
in Hellas, forms an epoch m the history of Purope IIis only 
bright side is his e hampionship of Hellas against the Phoenician, 
and this is balanced by his settlements of barbarian mercenaries 
m several Gieek cities iowards the native races his policy 
varied according to momentarv interests , but on the whole 
his reign tended to bring the Sicels more and more within the 
Greek pale His dominion is Italian as well as Sicilian, his 
influence, as an ally of Sparta, is important m old Greece , whili , 
as a hirer of mercenaries everywhere, he had wider relations 
thin any earlier Greek with the nations of western Furope He 
further opened new fields for Greek settlement on both sides of 
the Adriatic In short, under him Sieilv became for the first 
time the seat of a great European power, while Syracuse, as its 
head, became the greatest of European cities His reign was 
unusually long for a Greek tyrant, and his career furnished a 
model for other rulers and invaders of Sicily V\ith him m 
truth begins that wider range of Greek warfare, policy and 
dominion which the Macedonian kingdoms tarry^ on 

The reign of Dionysius (405-367) is divided into marked 
pciiods by four wars with Carthage, in 398 397, 392, 383-378 
and 368 Before the first war his home power was all 
but overthrown, he was besieged m Syracuse itself 
m 403 , but he lived through the storm, and extended carthage 
his dominion over Naxos, (atana and leontmi All 
three perished as Cjreek cities Catana was the first Sirehot 
city to ree eive a settlement of C ampanian mercenaries, while 
others settled in non-Hellcnic Entdla Naxos was settled by 
Sicels , Icontini was again merged m Syracuse Now begin the 
dealings of Dionysius with Jtalv, where the Rhegmes, kinsmen 
of Naxos and Catana, planned a fruitless attack on him in 
common with Messana He then sought a wife at Rhegium, 
but was refused with scorn, while Locri gladly gave him Dons 
The two cities afterwards fared accorclingh In the first war with 
Carthage the Greek cities under Carthaginian dominion or 
di pendente helped him , so did Sicans and Sicels, which last 
had among them some stirring leaders , Ehmian Segesta clave 
to Carthage Diony sius took the Phoenician stronghold of 
Motye , but Himilco recovered it, destroyed Messana, founded 
the hill-town of Tauromenium above Naxos for Sicels who had 
joined him, defeated the fleet of Dionv sius off Catana and besieged 
Syraiust Between invasion and home discontent, the tyrant 
was all but lost , but the Spartan Pharac idas stood his friend , 
the Carthaginians again suffered from pestilence m the marshes 
of Lysimelia , and after a masterly eomliined attack by land 
and sea by Dionysius Himilco went awav utterly defeated, 
taking with him his Carthaginian troops and forsaking his allies 
Gela, Camanna, Himera, Sehnus Acragas itself, bei ime subject 
allies of Dionysius The Carthaginian dominion was cut down 
to what it had been before Hannibal s invasion Dionysius 
then planted mercenaries at 1 contini, concjuered some Su 1 1 
towns, Henna among them, and made alliances with others He 
restored Messana, peopling it with motlev settlers, among whom 
were some of the old Messenians from Peloponnesus Bat the 
Spartan masters of the old Messenian land grudged this jiossible 
beginning of a new Messenian power Dionysius therefore 
moved his Messenians to a point on the north (oast, where 
they founded Dnelans He cleMrlv had a special eve to that 
region He took the Siccl Cephaloedium (Cefalh), and even 
the old Phoenician border-fortress of Solous was hetraved to him 
He beat back a Rheginc expedition but his advance was 
checked bv a failure to take the new Sicel settlement of lauro- 
menium His eaemies of all races now declared themseliTes 
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Many of the Sicels forsook him , Acragas declared herself 
independent, Carthage herself again took the field 

The Carthagini in war of 392-301 was not ver\ memorable 
Both sid( s failed in their chief enteryinses, and the mam interest 
of the storv comes from the ulimpses whith wc get of the Sicfl 
states Afost of them joined the (arthiginian leader Afago , 
but he was surcessfullv withstood at Ag\num by Agxris, the 
ally of Dionysius who is desenbed as a tv rant second in power 
to Dicmvsms himself I his wav of speikmg W'ould implv that 
Agvrmm had so far idvanecd m Greek wavs as to run the usual 
( oLirsc <if a Greek rommonwcilth The two tyrants drove 
Ct^rth ige to i peace bv which she abandoned all her Siiel allies 
to Dion>sius This time he took 1 auromemum and settled 
it with his mercenaries For new colonists of this kind the 
established communities of all races were making way Former 
transjiort itions had boon movements of Cireeks from one (inek 
site to anothc r Now all rices arc confounded 

Dionjsius, now free from Fhocniciin warf irc gave his mind 
to enterprises which riisecl his power to its greatest height 
In the v ears 390-387 he warred against the ft iliot c ities in alliance 
with their T iicani in enemies Rhcgium, ( roton, the whole toe 
of the boot, were conciuered Iheir ! incls were given to Loeri , 
their citizens were tikeii to Svracusc, sometimes as slaves, 
sometirties as citizens Ihc master ol the barbarians fell below 
the lowest Hellenic level when he put the biave Rhcgme general 
Fh>ton to a lingering duith, ami m other cases imitited the 
Garth igiman cruclt) of crucifixion Comyuerur of southern 
Ital), he turned his thoughts yet further, and bec imc the first 
ruler of Sicily to stretch forth his hands towards the east' rn 
peninsula In the Adnatu he helped Hellenic c xterision, desiring 
no doubt to secure the import int trade route into central 
Europe He planted clirectiv uid mdir(vtl> some settlements 
m Apulia, while Svracusin exiles founded the mcire famous 
Ancona He he Iptd the I’ mans m thetr settlements of Jssi ind 
Ph iros , he took into his pav Illv ri in warriors with Greek arms, 
and helped the Molossian Ale etas to win bac k part of his kingdom 
He was oven charged with plotting with his hpirot ally to 
plunder Delphi This even Sparta would not endure , Dion) sius 
had to content hinjself with sending i fleet along the west roast 
of Italy, to earrv off the wealth of the great temple of ( acre 
In old Greece me n now said tint the Greek folk was hemmed 
in between the barbarian Arlaxcrxes on the one side and 
Dionvsius, master and planter of barbarians, on the csthcr 
Ihcsc feelings found expression when Dionv sms sent his embassy 
to the 01 )mpic games of 384, and when I vsiis bade (irccct rise 
vgainst both its opprc^-sois Dion) sms vented his wrath cn 
those who were nearest to him, banishing minv, among them 
his brother I eptmes and his c irhest fni ncl Philistus, and putting , 
many to death He was ibo once more stirred up to play the 
part of a Hellenic champion in vet anothc 1 Punit war 

In this wir (3S3 378) Dion) sius seems for once to hue b"d 
his head turnecl by a hrst success His dcmincl thit ( irtb. gc 
should altogether withdraw from Sicilv w is met hv a cruslimg 
defeat Then cime i treitv by which C irthago kept Schniis 
and part of the land of Aerigis The IIa]>cus became ihe 
boundarv Dion) sms had also to pj,v 1000 talents, which 
caused him to be spoken of as becoming tnbular) to the bai- 
barians In the list )ears of his regn wc hear climlv of both 
Syracusan and Garthaginian opciitinns in southern Italv 
He also gave help to Sparta against Thebes, sending Gaulish 
and iben in mercenaries to tike pirt in Greek warfare Ills 
last war with Carthage, which began with an invasion of western 
Sieil) , and whic h was going on at his death m 367 b e , was ended 
bv a peace by which the Halvcus rem.imed the boundarv' 

The tvrannv of Dionysius fell, as usual, in the second genera- 
tion , but it was kept up for ten years after hia death b) the 
cnerg) of Phili‘-tus, now minister of his son Dionysius 
A^oungcr It fell with the coming back of the 
Dioa Dion m 337 The tvrannv had lasted so long 

that it'^was less easv than at the overthrow of the 
eldci; t)rints to f ill back on an earlier st ite of things It had 
been a time of fruchtful chances Ihrouchout Sic ilv , full of breaking 


up of old landmarks, of confusion or races, and of movements 
of inhabitants But it also saw the foundation 
of new cities Besides Tvndans and rauromcnium, 
the foundation of Halaca marks another step in 
Sieel progress towards Hellenism, while the Carthaginians 
founded their strong town and fortress of Iil)nacum m place 
of Mot) a Among these changes the most marked is the settle- 
ment of Campanian mercenaries in Greek and Sieel towns 
Yet they too could be brought under Greek influences , they 
were distant kinsfolk ol the Sicels, and the forerunners of Rome 
Thev m irk one stage of migration frr m Ital) into Sic ily 

Ihe n ign of Dionvsius was less brilliant m the way of art 
and literature than that ol Ilicro Act Dionvsius himself 
sought fimt IS a poet, and his success at Athens shows that his 
romjiositions did not deserve the full scorn of his enemies 
Iht dilh)rimbi< pott Philoxenus, bv birth of Cvthera, won his 
tame m Suilv, and other authors of lost poems ate mentioned 
m various Sucliot citic> One of the greatest losses m all Greek 
hiitorv IS that of 1 he w ritings of Philistus (436-356), the Syracusan 
who had seen the Atlicni in sicgc and who died in the warfare 
between Dion and the younger Dion)sius Ihnnigh the time 
of both t)rints, he w is, next to the actu il rulers, the first man 
m Sicily , but of his record of his own times wc have only what 
filters through the recasting of Diodorus But th' most rc^mark- 
able mtc llectual movement in SiciK it this time w is the mflucnc e 
ol the P)thagorcin philosopb\, which ,fiil lived on in southern 
Itily ft le<l, through Dion to the cveral visits of Plato to 
Sicily u elci both the elder and the )oiingcr Dionvsius 

The tunc following the Dionvsiin tvrinnv w is it Svracuse i 
time full of the most stirring loc il and person il interest, under 
her two deliverers Dion and limolcun It is less easy 
to make out the exiet effect on the rest of Sieilv of 
the three ) cars’ earcci of Dion Between the death of Dion 
m 354 and the coming of limokon m 344 \ < ho 11 of i time of 
c (infusion m whi( h lb lit me hit sicmed hkcl) to die out Ihe 
cities, Greek and Sic < 1 , weic oec upicd bv tv rants Ihe work of 
"Iimolcon {q V ), who e Ik aebp’ lueis weic first u rauromcnium, 
then at II ichamim w is tlueefold— the mixi echate dclivci nice 
of S\i unse, lh< re lot itioii of Su ilv m gcnei i! to ireeeiom and 
Grec k life, and the dc fence of the (meek cities agiinsL C uthage 
The great vie. or/ of the Cnmissus m 330 lid to i pedLe with 
( arthage with the old fiontier , hut ill (irttk cities were to be 
flee, and Garth igu \as to gi> e no he Ip to my tv rint I inioleon 
drove out all the t' rants, and it spceuillv mirks the fusion of the 
two riecs Ihit the people of the Sictl Agvnum were idmittecl 
to the cFi/cnship of free Svruusr From some towns he clfove 
out the Carnpanims, and he largely invited Greek settlement, 
especnIK Irom the ItalicA towns, whieh were hard pressed b) 
the Brutlians 1 he Corinthian deliv crer gav c, not only Sv racuse, 
but ill (jrcck Sicilv , a new least of life, though a short one 
We ha' c unluckily no intelligible account of Sieily during 
the twent) \ears ifter the death of Timoleon (337 317) His 
deliver nice is siiel to have been followed bv great 
immcdiite prosjKntv, but wars and dissensions very 
soon began igiin Ihe ( arthaginians played off one 
citv anel pirly agimst another, and Agathocles,' followang the 
same policy, became 111 317, by trcxeherv and massacre, undis- 
puted tvrint of Svricust, md spre id his dominion over min) 
other cities Ac rag is, strengthened b) Syricusan exiles, now 
stands out agun is the rival of S)ricnse The Carthaginian 
ITimilcar won miny Greek cities to the Punic illiance 
Agalhocles, however with S) rac use blockaded by a Carthaginian 
fleet, formed the bold idea of carrying the war into Africa 
For more than three years (310-307) each side carried on 
warfare in the kind of the other Garth ige was hard pressed 
bv Agalhocles, while Svracusc was no less herd pressed by 
Hamilcar The force with which Agalhocles invaded Africa 
was far from being wholly Greek , but it was representatively 
Furopean Gauls, Sarnnites, Tv rrhenians, fought for him, while 
mercenary Greeks ind Svraeuvan exiles fought for ( arthage He 
won miny battles and towns , he quelled mutinies of his own 
’ St. Pillvaiil 1 athode’^ (rooD 
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troops j bv 1UV1LI11J5 and murdering Ophelias, lord of Cyrene 
he doubled his army and brought Carthage near to despair 
Meanwhile bvraruse, all but lost, had driven back Hamilcar, 
and had taken him prisoner in an unsuccessful attack on 
Furvclus, and sjain him whin he came again with the help of 
the bjracusau exile Dcmucrates Meanwliile Acragas, deeming 
\gathocles and the b.irbarians alike wtakened, proclaimtd 
freedom for the Sicilian cities under her own headship Many 
towns, both Greek and Sicel, joined the confederacy It his 
now become impossible to distinguish the two races , Henna and 
Herbessus are now the fellows of Camarma and Leontmi But 
the hopes of Acragas perished when Agathoeles came back from 
Africa, landed at Selimis, and marched to Syracuse, taking one 
town after another A new scheme of Sicilian union was taken 
up by Deinocrates, whith cut short his dominion But he now 
relieved Syracuse from the ( arthagmian Jiloekatle , hi, iner- 
C( n 11 1C s gamed a mc torv over Acragas , and he sailed again for 
Vfrita, where fortune had turned against his son Archagathus, 
as it now did agiinst himself He left his sons and his arm\ 
to death, bondage or Carthaginian service and etine buk to 
Sicily almost alone Yet hi could still gatlur a forie whith 
cnibled him to seize Scgista, to sU\ or eiislive the whole 
population, and to settle the city with new inhabitants Ihis 
cnangi .unounis to tlic extirulion of one ol the elements in the 
old populatibn of Sicil> Wc hear no more of Elymi , indeed 
Segesta has been practii ally Greek long befoie this Democ rates 
and Ag tlhoe k s eame to a kind of p irtiu rship in ^04, ind i peace 
with taithagc, with the old boundary, senirecl Agathoeles in 
the possession of Syracuse and i istcin Sicily (joi) 

At some si ige of his Afriein campaigns Agathoeles had 
t iken the title of king Farlier tyrants weie well pic iscd to 
be syioken of is kings , but no c 11 lu i ruh rs of Sie ily pul c ilher 
their h( ids 01 their nanus on the com \githocles now pul his 
name, first without, iiid then witli, the kingh tit It , though 
never his own likeness lliero 11 was the first to do this Ihis 
was in imitilion of the Muedonun leaders who divided the 
dominion of Alexander Ihe relations between the eastern 
ind western Gicek worlds are drawing e loser Agithocles m 
Jus old age took a wife of the house of Ptolenn , he give his 
daughter Linassa to Pyrrhus, and estalihsheel his power east of 
Iladria, as the first Sie than rule r of toieyia Alike more daring 
and more eruel than anv ruler before him, he made the island 
the seat oi a greater power than any of them 
On the death of Agathoeles tyrants spiang up m various 
cities Aeragis, under its king Phinteis, won back for the 
Period iitoment somewhit of its old gieatness By a new 
after cltjiopulaLiem of Gela, he founded the youngest of 
Agatbo- Sicehot cities, Phintius, hv the mouth of the southern 
Himcra And Hella, was e ut shoit by the seizure 
of Messini bv the disbanded fiinjunian mercenaries of 
Agithocles {c 282), who proelaimed themselves i new people in 
a new city by the name of Mamertines, childitn of Mamers or 
Mirs Messana beeame an Italian town — “ Mamertina eivitas ” 
The Campanian oeeupition of Messana is the first of the 
chain of events which led to the Roman dominion in Sicilv As 
Pyrrhua Rome has hardlv bee n mentioned in Sicih in storv' 
The Mamertme settlement, the war with Pyrrhus, 
bring us on e|uiekly Pvrrhus {qv) came as the champion of 
the western Greeks against all baibanins, whether Romans 
m Italy 01 Carthaginians in Su ily His Sicilian war (278-276) 1 
was a mere interlude betwee n the two acts of his war with Rome 
As son-in-law of Agathoeles, he claimed to be specially king 
of Sicily, and he held the Sicihin eonejiust of (oreyra as the 
dowry of Lanassa With such i deliverer, deliverance meant 
submission Pvrrhus is said to have dreamed of kingdoms of 
Sicilv and of Italv for his two sons, the grandsons of Agathoeles, 
and ho himself 1 eigne el for two years m Sicily as a king who eame 
to be no less hateei th.in the tyrants Still as Hellenic champion 
in Sicily he has no peer 

The Greek king, on his way back to fight for Tarentum against 
Rome, had to cut his way through Carthaginians and Mamertines 
* hor the ensuing \tars cf Roms, Histoiy, JI Ihe Repubhc " 


in Roman alliance His saying tliat he left Sicily as a wiestling 
ground loi Romans and Carth iginians was the verv truth of the 
matter Very soon eame the lirst war between Rome and 
Carth ige (the ‘ hirst Punic War ’) It mattered much, now 
that Sieilv ,\ is to have a birbirian iiuistcr, whither thit 
mister shouhl he the kindn (1 barbarian ol I urope or the bar 
ban in of Asia transplanted to the shore of \friea 

Sicily m truth never hid a moie hopeful champion than 
Hiero II of Svrieuse The established rule eif (aithage in 
western Sinly w-is now something thit could well be n 

endured alongside of the lobbtr eommonwcalth at 
Messana ihv, domiiiiun of the fiecbooters was spreading 
Besides the whole north-eastern ceiincr of the island, it reached 
inland to Agvrium and Centoripa Ihe Aiamerlmes leagued 
with other Campanian freeoooters who had forsaken the seivue 
of Rome to establish themselves at Rhegium But a new 
Syracusan power w is greiwing up to meet them Hiero, cl uming 
clesecnt fiom (»elo, pressed the Marneitines hard He all hut 
drove them to the surrendei of Messana , he cv cn helped R( me 
to (hasLise her own lebels at Rhigum The wrestling grcaind 
w IS thus cipened for the two hirluiiin re mmonvvealths Car- 
th igini in tro tps held the Messiniin citulil against Huri 
while another party m Mcssani erued the help of llie head of 
Italy Renne chis'ier cjf the freehooteis of Rla,. um, saw 
Hall in biethrcn m the freebooters of Mess,*n • 

Ihe e ploils of llicio had already won him the kinglv title 
(270) at Syracuse, and he w is the repre-entative of Ilellcnir life 
and independence ihioughout the island Partly in Ihb char 
aeter, pirtlv as dircet sovcicign, he w is viitual lulcr of a 1 irge 
part of castein Sieilv But he could njt aspire to the dominion 
of c irlitr Sy 1 u us«n rulers The advance of Rome after the 
letieal cif Pyrrhus kept the new king from all hope o^ their 
It ill in poalion And presently the new kingdom exchinged 
independence for sifetv When Rome entered Sk ily as the 
alK of the Mamertines, Hiero btiame the allv of fanhage But 
m the second v c ir e.f the war (^63) he found it needful to eh mge 
sides His alliance with Rome mirks a git it epoch m iht 
historv of the (netk n ition Ihe kingdom of Ilitro was the 
first-fnius out of It iK of the system In whith alliance with 
Rome grew into subjection to Kc mc He was the first of 
Romes kingh vassils Ills only huithen was to give help to 
the Romm side in w ir , within his kingnlom he was fret, and 
his dominions flourished as no pan of Sicily had flounshed 
since the clays of Imiolton 

During the twentv three years of the First Punic War (2(i4- 
241) the rest of the islind suffered gieatlv The war for Sicilv 
was fought m and round Sicilv , and the Sicilian cities 
were taken and retaken hv the contending powers p'^]c 
(see PuMC Wars) Ihe highest calling of the Greek 
had now, in the western lands, passed to the Roman 
By the treaty which ended the war m 241 Carthage ceded 
to Rome .ill her possessions in Sk ilv As that part of the 
island which kept a national (.reek goveinmint liecame the 
first kingdom dependent on Re me, so the share of 
Carthage became the first Roman province Messana g 
alone icm.amed in It.ahan ally of Rome on Sieili in soil 

We have no picture of Sicily in the first period of Roman 
rule One hundred and seventy ve.irs later, several towns 
within the original province enjovtd v irious degrees of freedom, 
which they had doubtless kept from tlie beginning IGnc'rnius, 
Segesta, with Centoripa, Halesa and Hahkve, onei Sue! liul now 
Hellenized, kept the position of free cities {lihttac ct n/iiiiuha, 
Cic I tir 111 6) Ihe rest paid tithe to the Rcnunpeiplc is 
landlord The province was ruled by a pr.ietor sent veailv 
freim Reimc It foinud, as it hid even from th. ( irthagumn 
period, a closed customs district Within the Roman preninee 
the new state of things called forth mm h diseontent, but 
Hiero remained the faithful allv of Rome thiougli a long life 
On his death (216) and the ac c ession of his grandson Hieronv mus, 
his dynasty was swept aw.iv by the 'ast re.olution of Greek 
Syracuse The result was levolt agiinsl Rome, the great siege 
and capture of the eilv, the additicin of liiero s kingdom the 
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R6man province Two towns only, besides Mes>sana, which 
had taken the Roman side, Tauromenium and Netos, were 
admitted to the full privileges of Roman alliance Tauromenium 
indeed was more highly favoured than Messana Rome had a 
right to demand ships of Messana, but not of Tauromenium 
Some towns were destroyed , the people of Henna were 
massacred Acragas, again held for Carthage, was for four 
years (214-210) the centre of an active campaign The story 
of Acragas ended m plunder, slaughter and slavery , three 
years later, the story of Agrigentum began 

Ihe reign of Hiero was the last time of independent Greek 
culture m Sicily His time marks the growth of a new form of 
local Sicilian genius The spread of Hellenic culture among the 
Sicels had in return made a Greek home for many Sicel beliefs, 
traditions and customs Bucolic poetry is the native growth of 
Sicily, m the hands of Iheocntus it grew out of the germs 
supplied by Lpicharmus and Sophron into a distinct and finished 
form of the art Ihe poet, himself of Syracuse, went to and fro 
between the courts of Hiero and Ptolemy Philadelphus , but his 
poetry is essentially Sicilian So is that of his successors, 
both the Syracusan Moschus and Bion of Smyrna, who came 
to Sicily as to his natural si hool 
With the incorporation of the kingdom of Hiero into the 
Roman province independent Sicilian historv comes to an 
end for many ages In one part of the island the 
Romaa Roman people stepped into the position of ( arthoge, in 
another part into that of King Hiero The allied citus 
kept their several terms of alliance, the free cities k(pt their 
freedom , elsewhere the land paid to the Roman people, accord 
mg to the law of Hiero, the tithe which it had paid to Hiero 
But, as the tithe was let out to pubheant, opprission was easv 
The praetor, after the occupation of Syracuse, dwelled there in 
the palace of Hiero, as m the capital of the island But, as a 
survival of the earlier state of things, one of his two quaestors 
was quartered at Er}'x, the other being in attendance on himself 
Under the supreme dominion of Rome even the unprivileged 
cities kept their own laws, magistrates and assemblies, provision 
being made for suits between Romans and Sicilians and between 
Sicilians of different cities (Verr 11 16) In Latin the one name 
Siculi takes in all the inhabitants of the island , no distinction 
IS drawn between Greek and Sicel, or even between Greek and 
Phoenician cities It is assumed that all Sictih are Greeks (Verr 
II 3, 29, 49, 52, 65 , III 37, 40, 73) Even in Greek, liKekol is 
now sometimes used insteaci of liKeXKorai All the persons 
spoken of by Cicero have Greek names save — a most speaking 
exception — Gaius Heius of Matneriina civitas Inscriptions too 
from Sicel and Phoenician cities are commonly Cireek, even when 
they commemorate men with Phoenician names, coupled peihaps 
with Greek surnames The process of Hellenization which had 
been so long going on had at last made Sicily thoroughly Greek 
Roman conquest itself, which everywhere carried a Greek 
element with it, would help this result The com of the fertile 
island w IS s ud even then to feed the Roman people It was this 
character of Sicily which led to its one frightful piece of local 
St ve history The wars of Rome, and the systematic piracy 
revoUB kidnapping that followed them, filled the Mediter- 

ranean lands with slaves of all nations Sicily stood 
out before the rest as the first land to be tilled by slave-gangs, 
on the estates both of rich natives and of Roman settlers It 
became the granary of Rome and the free population naturally 
degenerated and died out The slaves were most harshly treated, 
and even encouraged by their misters to rob The land was 
full of disorder, and the praetors shrank from enforcing the law 
against offenders, many of whom, as Roman knights, might be 
their own judges Of these causes came the two great slave- 
revolts of the second half of the 2nd century b c The first lasted 
from 134 to 132, the time of Tiberius Gracchus and the fall of 
Numantia Fnna and Tauromenium were the headquarters of 
the revolt The second (the centre of which was Tnocala, the 
modern S AnriU, 9 m N E of Sciacca) lasted from 102 to 99, 
the time of the Cimbnan invasion At other times the power of 
Rome might have quelled the revolt more speedily 


The slave wars were not the only scourge that fell on Sicily 
The pirates troubled the coast, and all other evils were out- 
done by the three years’ government of Verres (73-70 
B c ) Besides the light which the great impeachment Roman 

throws on the state of the island, his administration rutoia 

seems really to have dealt a lasting blow to its Sicily 
prosperity The slave wars had not directly touched the great 
cities, Verres plundered and impoverished everywhere, re- 
moving anything of value, especially works of art, that took his 
fancy, and there is hardly a city that had not to complain of 
what It suffered at his hands Another blow was the occupation 
of Messana by Sextus Pompeius in 43 B c He was master of 
Sicily for sev cn years, and during this period the corn supply of 
Rome was seriously affected, while Strabo (vi 2, 4) attributed 
to this war the deca}^ed state of several cities To undo this 
mischief Augustus*planttd Roman colonies at Palermo, Syracuse, 
lauromenium. Thermae, lyndaris and Catana Ihe island 
thus received another Italian infusion , but, as elsewhere, Latin 
in no way displaced Greek , it was simply set up alongside of it 
for certain purposes Roman tastes now came in , Roman 
buildings, especially amphitheatres, arose Ihe Mamertincs 
were Roman citizens, and Netum, Centuripae and Segesta had 
become Latin, perhaps by a grant of ( aesar himself, but in any 
case before the concession of Latin rights to the rest of bicily , 
this was followed by M Antonius’s grant of full citizenship to 
the whoU island But Sicily never became thoroughly Roman , 
no roads were constructed, so that not a single Roman milestone 
has been found in the whole island In the division of provinces 
between Augustus and the senate, Su ily fell to the latter Under 
the empire it has practically no history hew emperors visited 
Sicily , Hadrian was there, as everywhere, in a d 126, and 
ascended Etna, and Julian also (CD 10) In its provincial 
state Sicily fell back more than some other provinces Ausonius 
could still reckon Catana and fourfold Syricuso (“ quadruplices 
Syracusas ”) among the noble cities , but Sicily is not, like 
Gaul, rich in relics of later Roman life, and it is now Egypt 
rather than Sicily that feeds Rome The island has no internal 
history beyond a verv characteristic fact, a third re\ olt of slav cs 
and bandits, which was quelled with difficulty in the days of 
Gallienus External history there could be none m the central 
island, with no frontier open to Germans or Persians There 
was a single Frankish attack under Probus (276-282) In the 
division of Constantine, when the word “ province ” had lost its 
meaning, when Italy itself was mapped out into provinces, 
Sicily became one of these last Along with Africa, Raetia and 
western Illyncum, it became part of the Italian praefccture , 
along with the islands of Sardinia and Corsica, it became part of 
the Italian diocese It was now ruled by a corrector, afterwards 
by a consular under the authority of the vicar of the Roman 
city (Not Imp 14, <5) 

Sicilian history began again when the wandering of the 
nations planted new powers, not on the frontier of the empire, 
but at Its heart The powers between which Sicily ^ 
now passed to and fro were Teutonic powers The meters 
earlier stages of Teutonic advance could not touch 
Sicily Alaric thought of a Sicilian expedition, but a storm 
hindered him Sicily was to be reached only by a Teutonic 
power which made its way through Gaul, Spam and Africa The 
Vandal now dwelt at Carthage instead of the ( anaanite Gaiseric 
(429-477) subdued the great islands for which Roman and 
Phoenician had striven Along with Sardinia, Corsica and 
the Balearic Isles, Sicily was again a possession of a naval power 
at Carthage Gaisenc made a treaty with Odoacer almost like 
that which ended the First Punic War He gave up (Victor 
Vitensis 1 4) the island on condition of a tribute, which was 
hardly paid by Theodonc Sicily was now ruled by a Gothic 
count, and the Goths claimed to have treated the land with 
special tenderness (Procopius, Bell Goth 111 16) The island, 
like the rest of Theodoric’s dominions, was certainly well looked 
after by the great king and his minister , yet we hear darkly of 
disaffection to Gothic rule (( ass Var 1 3) Theodonc gave 
back Lilybaeum to the Vandal king Thrasamund as the dowry 
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of his sister Analafnda (Proc Bell Vand i 8) Yet Lilybaeum 
was a Gothic possession when Belisarius, conqueror of Africa, 
demanded it m vain as part of the Vandal possessions (Proc 
Bell Vand ii 5 , Bell Goth 1 3) In the Gothic war Sicily 
was the first lari^ to be recovered for the empire, and that with 
the good will of its people (535) Panormus alone was stoutly 
defended by its Gothic garrison In 550 Totila took some 
fortresses, but the great cities all withstood him, and the Goths 
were driven out the next year 

Sicily W1.S thus won back to the Roman dominion Belisarius 
Sicily Pyrrhus and Marcellus in one For 430 years 

under tb» some part of Sicily, for 282 years the whole of it, 
Bautera again remained a Roman province To the Gothic 
Bmpire, count again succeeded, under Justinian, a Roman 
praetor, in Greek o-Tpaniyos lhat wis the offiiial title, | 
we often hear of a patrician of Sicily, 4)ut patrician {qv) 
was in strictness a personal rank In the later mapping out of 
the empire into purely military divisions, the theme {defta) of 
Sicily took in both the island and the nearest peninsula of the 
mainland, the oldest Italy The island itself was divided for 
financial purposes, almost as in the older times, into the two 
divisions of Syracuse and Lilybaeum The revolutions of Italy 
hardly touched a land which looked steadily to the eastern Rome 
as Its head The Lombard and Frankish masters of the peninsula 
never fixed themselves m the island When the Frank took 
the imperial crown of the west, Sicily still kept its allegiance to 
the Augustus who reigned at Constantinople, and wiS only 
torn away piecemeal from the empire by the next race of 
conquerors 

This connexion of Sicily with the eastern d'vision of the 
empire no doubt largely helped to keep up Greek life in the 
Ecciesi- island 1 his was of course strengthened by union with 
aaticai a power which had already a Greek side, and where the 
relatione Greek side soon became dominant Still the connexion 
with Italy close, especially the ecclesiastical 

connexion Some things tend to make Siiily look less Greek 
than It reallv was The great source of our knowledge of 
Sicily in the century which followed the rcconquest by Bcli- 
sarius IS the Letters of Pope Gregory the Great, and they naturalK 
show the most Latin side of things The merely official use of 
lyatin was, it must be remembered, common to Suily with 
Constantinople Gregory’s Tetters are largely occupied with the 
affairs of the great Sicilian estates held by the Roman church, 
as by the churches of Milan and Ravenna But they deal with 
many other matters Saint Paul’s visit to Syracuse naturally 
gave rise to many legends , but the Christian church undoubtedly 
took early root in Sicily We hear of Manirhacans (CD 163) , 
Jews were plentiful, and Gregory causes compensation to be 
made for the unlawful destruction of ssnagogues Many 
Christian catacombs and Byzantine rock-cut villages, churenes 
and tombs have been explored of recent years See the compre- 
hensive work by the late J huhrer and V Schultze, “ Die 
altchristlichen Grabstatte Siziliens ” (Berlin, 1907, Jahrbuch 
des KD archaolo^ischen Instituh, P rganzungsheft vii ) and 
several articles by P Orsi in the Notizie degli scavi, and in 
Byzantmuche Zeitschnft (1898, i , 1899, 613) Of paganism 
we find no trace, save that pagan slaves, doubtless not natives 
of the island, were held bv Jews (CD 127) Herein is a contrast 
between Sicily and Sardinia, where, according to a letter from 
Gregory to the empress Constantma, wife of the emperor 
Maurice (594-'595), praying for a lightening of taxation in both 
islands, paganism still lingered (CD 121) Sicily belonged to 
477-829 Latin patriarchate , but we already (C IT 103) 
see glimmerings of the coming disputes between the 
Eastern and Western Chunhes Ihings were changed when 
Leo the Isaurian confiscated the Sicilian and Calabrian estates 
of the Roman Church (Theoph 1 631) 

In the 9th, 10th and 11th centuries the old drama of Sicily 
was acted again The island is again disputed between Europe 
and Asia, transplanted to Africa between Greek and Semitic 
dwellers on her own soil Panormus and Syracuse are again 
the headquarters of races and creeds, of creeds yet more than 


31 

of races The older religious differences were small compared 
with the strife for life and death between Christendom and 
Islam Gregory and Mahomet were ( ontemporaries, 
and, though Saracen occupation did not begin in 
bicily till more than two centuries after Gregory’s laroade 
death, Saracen inroads began much sooner In 
655 (Theoph 1 532) part of Sicily was plundered, and its 

inhabitants carried to Damascus Then came the strange 
episode of the visit of Constans II (641-668), the first emperor. 
It would seem, who had set foot in Sicily since Julian After a 
war with the l^jmbards, after twelve days’ plunder of Rome, 
he came on to Syracuse, where his oppressions led to his murder 
in 668 Sicily now saw for the first time the setting up of a 
tyrant m the later sense Mezetius, commander of the Eastern 
army of Constans, revolted, but Sicily and Roman Italy kept 
their allegiance to the new emperor Constantine Pogonatus, 
who came in person to destroy him Then came another Saracen 
inroad from Alexandria, in which Syracuse was sacked (Paul 
Diac V 13) Towards the end of the 8lh century, though Sicil> 
itself was untouched, its patricians and their forces pla> a part 
in the affairs of southern Italy as enemies of the Frankish power 
Charlemagne himself was believed (Theoph 1 736) to have 
designs on Sicily , but, when it came to Saracen invasion, the 
sympathies of both pope and (aesar lay with the invaded 
Christian land (Mo« Car 323, 328) 

In 813 a peace for ten years was made between the Saracens 
and the patrician Gregory A few years after it expired Saracen 
settlement in the island began About this time Crete 
was seized by Spani'-h adventurers But the first cVnqueat 
Saracen settlers in Sicily were the African neighbours 
of Sicily, and they were called to the work bv a home treason 
The storv has been tricked out with many romantic details 
(Chron Salem 60, dp Perlz, 111 498 , Theoph Cont 11 272 , 
George Cedrenus, 11 97), but it seems plain that luphtmius 
or Futhy mills of Syracuse, supported bv his own citizens, 
revolted against Michael the Stammerer (820-829), and, when 
defeated by an imperial army, asked help of Zivadct Allah, the 
Aghlabite prince of KairawSn, and offered to hold the island of 
him Ihe struggle of 138 years now began Euphemius, a 
puppet emperor, was led about bv his Saracen allies much as 
earlier puppet emperors had been led about by Alaric and 
Ataulf, till he was slam in one of the many sieges Ihe second 
Semitic conquest of Sicily began in 827 at Mazzara on the old 
border of Greek and Phoenician The advance of the invaders 
was slow In two years all that was done was to occupy 
Mazzara and Mineum -the old Menae of Ducctius — strange 
points certainly to begin with, and seemingly to destroy 
Agngentum, well used to destruction Attacks on Syracuse 
failed , so did attacks on Henna — Castrum Ennae, gjg.wto 
now changing into Cac/ncjn /oAcimwit (perhaps Kdirr/w- 
tdiHtj), (_ astrogiovanm The actual gain was small, but the 
invaders took seizin alike of the coast and of the island 

A far greater conquest followed when new invaders came from 
Spam and when Theodotus was killed in 830 The next year 
Panormus passed away for ever from Roman, for 230 y ears from 
Christian, rule Sv racuse was for fifty years, not only, as of old, 
the bulwark of Europe, but the bulwark of Christendom B\ 
the conquest of Panormus the Saracens were firmlv rooted m 
the island It became the 'eat of tne amir or lord of Sicily 
We hear dimly of treasonable dealings with them on the part 
of the strategos Alexius, son-in-law of the emperor Iheophilus, 
but we see more clearlv that Saracen adyance was largely 
hindered by dissensions between the African and the Spanish 
settlers In the end the Moslem conquests in Sicilv became 
an Aghlabite principality owning at best a formal superiority 
in the princes of l^Cairawan With the Saracen occupation 
begins a new division of the island, which becomes convenient 
in tracing the progress of Saracen conquest This is into three 
valleys, known in later forms of language as Val di Mazzara 
or Mazza in the N W , Val di Noto in the S E and Val 
Demone (a name of uncertain origin) in the N E (see Amari, 
Musulmam tn Sicilia, 1 465) The first Saracen settlement 
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of Val di Mazzari answers. ruughK to the old Carthaginian 
possessions From Panormus the amir or lord of Sicily, 
Mahommed ibn Abdallah, sent forth his plunderers throughout 
Sicily and even into southern Italy Ihere, however, they made 
no Ia>ting settlements 

I he rhuf work of the next ten years was the conquest of the 
Val di Note, but the first great advance was made elsewhere 
In 843 the Saratens won the Alamertine city, Messani, and thui 
stood in the piith between Italy and Suily Then the work 
of conquest, as described by the Arabic writers, went on, but 
slowly At last, in 859, the very centre of the island, the strong- 
hold of Henna, w^s taken, and the mam part of Val di Noto 
followed But the divisions among the Moslems helped the 
Christians , thev won back sever il towns, and beat off ill 
attacks on S\ rac use ind Taiiromenium It is stringe that the 
reign of Basil the Macedonian (867) a lime of such renewed 
vigour m the empire, was the time of the greatest of all losses 
in Sicily In Italy the imperial frontier largely advanced , 
m Sioily imp..nil fleets threatened Panormus Hut in 875 the 
accession of Ibrahim ibn Ahm id m v\frica rhmged the face or 
things Ihe amir in SiciK, Jafar ibn Ahm id, received strict 
orders to ait vigorously tgaiiut the eastern towns In 877 
began the onh successful bitniiic sugc of Syracuse The next 
\ear the city passed for the first time under the yoke of 
Strangers to the fcllctwslup of I urope 

Thus m fifty one \e\rs the imperial and Christian territoiv m 
Sicily w is cut down to i fov points on or near the eastern roast 
to iht V^al Dcmonc} iq short without Messana But between 
Moslem dissension .nd (hrisi.ian Valour the struggle had still 
to be v.'agid for cigh'^v -.cvcn i ears Henna hid been the chief 
centre of Chrutian resist me c a ge leration earlier, its place 
was now taken by the smili tort of Rf’mettanot far fiom Messina 
The Moslems of Sicih were busy in civil wars , Aribs fought 
against Bubers, both against the African overlord In 900 
Panormus hid to be won by a son of Ibrahim from Moslem rebels 
provoked bv his father’s ciueltv But when Ibrahim himself 
came into Sii ilv, renewed efforts against the Christians led to the 
first taking of lauromtnuim (908), of Rametta and of other 
points Ihc ciyil w ir tint followed bis deilh, the endless 
revolutions of Agiigenturn, where the weaker side did not scruple 
to call m Christian help, hindered any real Saracen occupation 
of eastern Sicily Ihe emperors never gave up their cl urns to 
Sicily or their hopes of recovering it Besides the struggle with 
the ( bnstians in the island, there was often direct warfare 
between the empire and the Sarac ens , but such warfare was 
more active in Italy th in m Siulv In 956 a peace or truce w is 1 
made by the emperor Constantine Porphvrogenitus A few 
ye ITS later, Otho the Great, the restorer of the Western empire, 
looked to bicilv as a land to be wem back for Christendom 
It had not yet wholly passed awiv , but the day soon came 
Strange to siy, as Syracuse fell in the reign of B.isil the Mace- 
donian, the Saracen cjceupition was completed m the reign of 
Nikephoros Phokas (Niccphorus Phocas), the deliverer of Crete 
In the year of his accession (963) Tauromenium was taken, and 
bee amc for a hundred years a Mahommedan possession Rametta 
w IS the last stronghold to fall (965) 

Ihus m 138 years the Arab did what the Canaanite had never 
done Ihe whole i-.hnd was i Semitic, that is a Mahommedan 
possession Yet the complete Siraeen possession of Suilv 
may seem a thing of a mom<.nt Its first and longest period 
lasted only 73 years In thit lime Alahommedan Siuly was 
threatened by a Western emperor , the Arabic writers claim 
Recoa- Siracen army b, which Otho II was be iten back 

quest by m 982 as a Sicilian annv A mightiu enemy was 
Baatern thre itc mug m the b ast Basil 1 1 pi inned the recovery 
Empire Sicily m good earnest In 1027 he sent a gre at arm v , 
but his death stopped their pn^gress before they reached the 
island Hut the great <onqueror had left behind him men 
trained in his school, and eleven years later the eagles of the new 
Rome again marched to Sicilian vu tones The ravages of 
the Sicilian Saracens in the f.reck islands were more frightful 
than ever, and George Maniaces, the first captain of his time, 


was sent to win back the lost land He too was helped by Saracen 
dissensions Ihe amir Abul-afar became a Roman vassal, and, 
like \laric of old, became magt'Her nnlitum in the i„iQgs 
Roman army His brother and rival Abuhafas brought 
help from Africa , and hnally all joined agunst tlu Christians 
Pour years of ( hnstun victory (1038-1042) followed In the 
host of Maniaccs were men of all races— Normans, who had 
already begun to show themselves m south Italy, and the 
Varangian guard, the best soldiers of the empire, among whom 
Harold Ifardrada himself js said to have held a place lown 
after lown was delivered, first Messana, then hyrac use, then a 
crowd of others 1 he exact extent of the rceonquest is unc ertain , 
By/antme writers claim the deliverance of the whole island , 
but It IS certain that the Saracens never lost Panormus But 
court influence spoiled everything Maniaccs was recalled , 
under his succesgor Stephen, brother-in-law of the emperor 
Michael, the Saracens won back what they had lost Messana 
alone held out, for how long a time is uncertain But a con- 
queror came who had no empresses to thwart him In 1060 
began the thirty years’ work ot the first Roger 

Thus for 263 years the Christian people ol some part or other 
of Sicilv were in subjection to Moslem masters But that 
subjection differed wide ly m different times and places sicUy 
Ihe land was won bit by bit One town was taken uader 
bv storm , another submitted on teims harsher or Saracen 
mc>re favourable The eonditio.i of the ( hristians 
varied from that of jierson iI slaves to that of communities 
left free cm the piymcnt of tribute I he great mass were in (he 
intermediite st ite usual among the non-M ihommedan subjects 
of a Mahommedan power Ihc dhtniml of Sicily were in 
essentially the same case as the ravahs of the lurk While 
the conquest was going on, the towns th A rem uned unc .mqi ered 
g lined in point of local freedom Jhey became allies rather 
than subjects of the distant emperor So did the tnbutarv 
distncts, as long as the originol terms were kept But, as ever, 
the condition of the subjee t race grew worse Alter the complete 
conquest of the island, while the n^re si i\e. had turned Mxthom- 
medans, there is n )tlung more heard of tiibutirv distiic ts At 
the coming of the Norm ins the whole ( hrisLian population 
was m the state of ravahs Still Christiinitv and the tjreck 
tongue never died out , churches and monasteries received 
ind held property, there still ^are simts and scholars ft 
would be r ish to di ny that traces of other dialects m iv not hav e 
lingered on, but Cireek and Arabic were the two written tongue 
of SiiiK when the Normans cum" Ihc Sicilian Saracens were 
hindered by their internal feuds from ever becoming a great 
power , but they stood high am mg Mahommedan nations 
I heir advance in civilization is slumn by tbcir position 
under the Normans, and above all by thru admirable style 
of architecture (sec PalI'KMo) ihc,- had a liter itiire which 
Norman kings studied and promoted Ihe Normans in slu.n 
came into the inheritance of the two most civilized nations ef 
the time, and illowcd them to flourish side by side 

The most brillunt time for Sicilv as a power m the world 
Ixgins with the coming of the Norm ins Never before or after 
was the isUnd so united or so mdejiendent Some of 
the effd tyiants had ruled out of Sicily, none had con^feat 
ruled over all Sicily Ihe Normans held all Sicily as 
the centre of a dominion which stretched far beyond it The 
conquest was the woik of one man, Count Roger of the 
house of Hauteville (see Roger 1 ) The conquests of the 
Normans m Italy and Sicily form part of one enterprise , but 
they altogether differ m cliaracter In Italy they overtlirew the 
By/antme dominion , their own rule was perl ips not worse, 
but they were not deliverers In Suily they were welcomed 
by the Christians as dehveriis from infidel bondage 
As in the Saracen conquest of Sicily, as m the Byzantme 
recovery, so in the Norman conquest, the immecji de occasion was 
giv en by a home traitor Count Roger had alre idy made 
a plundering attack, when Bee umen of Catania, driven 
out by his brother, urged him to serious invasion Messina was 
taken in 1060, and became for a while the Norman capital Ihe 



SICILY 


Christians everywhere welcomed the conqueror But at Troina 
they presently changed their minds, and joined with the Saracens 
to besiege the count m their citadel At Catania Becumen was 
set up again as Roger’s vassal, and he did good service till he 
was killed Roger soon began to fix his eye on the Saracen 
capital Against*that city he had Pisan help, as the inscription 
on the Pisan duomo witnesses (cf Geoff Mai ii 34) But 
Palermo was not taken until 1071, and then only by the 
help of Duke Robert, who kept the pnze to himself Still 
Its capture was the turning-point in the struggle Taormina 
(Tauromenium) was won m 1078 Syracuse, under its amir 
Benarvet, held out stoutly He retook Catania by the help 
of a Saracen to whom Roger had trusted the city, and whom 
he himself punished Catania was won back by the count’s 
son Jordan But progress was delayed by Jordan’s rebellion 
and the absence of Roger m his brother’s wars In 
1085 Syracuse was won Next year followed Girgenti and 
Castrogiovanni, whose chief became a Chnstian Noto held 
out till 1 090 Then the whole island was won, and Roger 
completed his conquest by a artccessful expedition to Malta, 

Like the condition of the Greeks under the Saracens, so the 
condition of the Saracens under the Normans differed in different 
sarmcean pl^ces according to the circumstances of each conquest 
under The Mahommedan religion was everywhere tolerated, 
NonttMa in many places much more But it would seem that, 
just as under the Moslem rule, conversions from 
Christianity to Islam were forbidden On the other hand, 
conversions from Islam to Christianity were not always en- 
couraged , Saracen troops were employed from the beginning, 
and Count Roger seems to have thought them more trustworthy 
when unconverted At Palermo the capitulation secured to 
the Saracens the full enjoyment of their own laws , Girgenti 
was bng mainly Saracen , in Val di Noto the Saracens kept 
towns and castles of their own On the other hand, at Messina 
there were few or none, and we hear of both Saracen and Greek 
villeins, the latter doubtless abiding as they were in Saracen 
times But men of both races were trusted and favoured accord- 
ing to their deserts 1 he ecclesiastical relations between Greeks 
and Latins are harder to trace At the taking of Palermo the 
Greek bishop was restored , but his successors were Latins, and 
Latin prelates were placed in the bishoprics which Count Roger 
founded Urban II visited Sicily to promote the union of the 
church, and he granted to the count those special ecclesiastical 
powers held by the counts and kings of Sicily as hereditary 
legates of the Holy See which grew into the famous Siahan 
monarchy (Geoff Mai iv 29) But Greek worship went on , at 
Messina it lingered till the 15th century (Pirro, Sictha sacra, 
1 420, 431, 449), as It has been since brought back by the 
Albanian colonists But the Greeks of Sialy have long been 
united Greeks, admitting the authority of the see of Rome 
In Its results the Norman conquest of Sicily was a Latin 
conquest far more thorough than that which had been made 
by the Roman commonwealth The Norman princes 
protected all the races, creeds and tongues of the 
la Sicily island, Greek, Saracen and Jew But new races came 
to settle alongside of them, all of whom were Latin 
as far as their official speech was concerned The Normans 
brought the French tongue with them , it remained the 
court speech during the 12th century, and Sicily was thrown 
open to all speakers of French, many of whom came from 
England I here was constant mtercourse between the two 
great islands, both ruled by Norman kings, and many natives of 
England filled high places in Sicily But French was only a 
language of society, not of business or literature The languages 
of inscriptions and documents are Greek, Arabic and Latin, in 
private writings sometimes Hebrew The kings understood 
Greek and Arabic, and their deeds and works were commemorated 
in both tongues. Hence comes the fact, at first sight so strange, 
that Greek, Arabic and French have all given way to a dialect 
of Italian But the cause is not far to seek The Norman 
conquest opened Sicily to settlers from Italy, above all from 
the Norman possessions m Italy. Under the name of Lombards, 
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they became an important, in some parts a dominant, element. 
Thus at Messina, where we hear nothing of Saracens, we hear 
much of the disputes between Greeks and Lombards The 
Lombards had hardly a distmct language to bring with them 
At the time of the conquest, it was already found out that French 
had become a distinct speech from Latin , Italian hardly was 
such The Lombard element, durmg the Norman reign, shows 
Itself, not in whole documents or inscriptions, but in occasional 
words and forms, as m some of the mosaics at Monreale ' And, 
if any element, Latin or akin to Latin, had lingered on through 
Byzantine and Saracen rule, it would of course be attracted to 
the new Latin element, and would help to strengthen it It 
was this Iximbard element that had the future before it Greek 
and Arabic were antiquated, or at least isolated, in a land which 
Norman conquest had made part of western Europe and Latin 
Christendom They could grow only within the island , they 
could gam no strength from outside Even the French element 
was m some sort isolated, and later events made it more so But 
the Lombard element was constantly strengthened by settlement 
from outside In the older Latm conquest, the Latin earned 
Greek with him, and the Greek element absorbed the Latin 
Latm now held m western Evfrope the place which Greek had 
held there Thus, m the face of Italian, both Greek and Arabic 
died out Step by step, Christian Sicily became Latin in speech 
and m worship But this was not till the Norman reigns were 
over fill the end of the 12 th century Sicily was the one land 
where men of divers creeds and tongues could hv e side by side 

Hence came both the short-lived brilliancy of Sicily and its 
later decay In Sicily there were many nations all protected 
by the Sicilian king , but there was no Sicilian nation Greek, 
Swacen, Norman, Lombard and Jew could not be fused mto 
one people , it was the boast of Sicily that each kept his laws 
and tongue undisturbed Such a state of thmgs could live op 
only under an enlightened despotism j the discordant elements 
could not join to work out really free and national institutions 
Sicily had parliaments, and some constitutional principles 
were well understood But they were assemblies of barons, 
or at most of barons and citizens , they could only have repre- 
sented the Latm elements, Norman and Lombard, in the island 
The elder races, Greek and Saracen, stand outside the relations 
between the I.atin kmg and his Latm subjects Still, as long 
as Greek and Saracen were protected and favoured, so long 
was Sicily the most brilliant of European kingdoms But its 
greatness had no groundwork of national life , for lack of it 
the most brilliant of kingdoms presently sank below the level 
of other lands 

Four generations only span the tune from the birth of Count 
Roger, about 1030, to the death of the emperor Fredenck II 
m 1250 Roger, great count of Sicily, was, at his 
death m iioi, succeeded by his young son Simon, ^ 

and he m 1105 by the second Roger, the first kmg He inherited 
all Sicily, save half Palermo — the other half had been given up — 
and part of Calabria The rest of Palermo was soon granted , 
the ^mitic capital became the abiding head of Sicily On the 
death of his cousm Duke William of Apulia, Roger gradually 
founded (1127-1140) a great Italian dominion To the Apulian 
duchy he added (1136) the Norman prmcipality of ^pua, 
Naples (1138), the last dependency of the Eastern empire in 
Italy, and (1140) the Abnizzi, an undoubted land of the Western 
empire He thus formed a dominion which has been divided, 
united and handed over from one pnnee to another oftener than 
any other state in Europe, but whose frontier has hardly changed 
at all In 1130 Roger was crowned at Palermo, by authority 
of the antipope Anacletus, takmg the strange title of “ king of 
Sicily and Italy ” This, on his reconciliation with Pope Innocent 
II , he exchanged for king of Sicily and of the duchy of Apuha 
and of the prmcipality of Capua ” By virtue of the old relations 
between the popes and the Normans of Apulia, he held his 
kingdom m fief of the Holy See, a position which on the whole 
strengthened the royal power But his powSr, like that of 
Dionysius and Agathocles, was felt m more distant reg’^na. 
His admiral George of Antioch, Greek by birth and creed, warred 
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against the Eastern empire, wm Corfu (Korypho , the name of 
Korkyra is forgotten) for a season, and tarried afif the silk-\vorkcrs 
from Thebes and PcJopoilnesus to Sicily But Manuel Comnenus 
ruled ih the East, and, ti Roger threatened Constantino|^e, 
Manuel threatened Sicily In Africa the work of Agathocles was 
more than renewed , M^diaand other pomts were won and kept 
as long as Roger lived These exploits won him the hame of 
the “ terror of Greeks and Saracens ” To the Greeks, and still 
jtaofe to the Saracens, of his own island he was a protector and 
i^omelhing more His love for mathematical science, geography, 
&c , in which the Arabs excelled, is noteworthy 

Roger’s son William, sumamed the Bad, was crowned in his 
father’s lifetime m 1151 Roger died m 1154, and William’s 
sole reign lasted till 1 166 It was a tune of domestic re- 
*aan” hellions, chiefly against the kmg’s unpopular ministers, 
and it IS further iharked by the loss of Roger’s African 
conquests After Wdhaln the Bad came (1166-1189) his son 
William the Good. Unlike as were the two men in themselves, 
m their foreign policy they are hardly to be distmguished The 
Bad William has a short quarrel with the pope , otherwise 
Bad and Good ahke appear as zealous supporters of Alexander 
IIL and as enemies of both empires The Eastern warfare of the 
Good is stained by the frightful sack of I'hessalonica , it is 
marked also by the formation of an Eastern state under Sicilian 
supremacy (1186) Corfu, the possession of .^athocles and 
IRoger, with Durazzo, Cephalonia and Zante, was granted by 
William to his admiral Margarito with the strange title of king 
of the Ejiieirots He founded a dynasty, though not of kings, 
In Ceph^lania and Zante Corfu and Durazzo were to be more 
closely connected with the Sicilian crown 

The brightest days of Sicily ended with William the Good 
His marriage with Joanna, daughter of Henry of Anjou and 
tincrea England, was childless, and William tried to procure 
the succession of his aunt Constance and her husband. 
King Henry VI of Germany, son of the emperor Frederick I 
But the prospect of Geonan rule was unpopular, and on William’s 
death the crown r passed to Tancred, an lUegitunate grandson 
of King Roger, who figures m English histones m the story of 
Richard III ’s emsade In irgi Henry, now emperor, asserted 
his claims , but, while Tancred lived, he did little, in Sicily 
nothing, to enforce them On the death of Tancred (1194) 
and the accession of his young son William III , the emperor 
came and conquered Sicdy and the Italian possessions, with 
wnumm amount of cruelty which outdid any earlier war or 
fff revolution First of four Western emperors who wore 
the Sicilian crown, Henry died m 1197, leaving the 
kingdom to his young son Frederick, heir of the Norman kings 
through his mother 

The great days of the Norman conquest and the Norman 
re!gns Imve been worthily recorded by contemporary historians 
For few times have we richer materials The oldest is Aim6 
or Amato of Monte Cassino, who exists only in an Old-French 
translation We have also for the Norman conquest the halting 
hexameters of William of Apulia, and for the German conquest 
the lively and partial verses of Peter of Eboli ^ Of prose writers 
we have Geoffrey Malaterra, Alexander abbot of Telesia, Romuald 
ariEbishop of Salerno, Folco of Benevento, and above ill Hugo 
Falcandus, one of the very foremost of medieval wnters Not 
one of these I^atin wnters was a native of the island, and we have 
no record from any native Greek Occasional notices we of 
course have m the Byzantine wnters, and Archbishop Eustathius’s 
account of the taking of Thessalonica is more than occasional 
And the close connexiion between Sicily and England leads to 
many bcrasional references to Sicilian matters m English wnters 

The relations between the various races of the islands are most 
instructive., The strong rule of Roger kept all in order He 
called himself the defender of Chnstians , others, on account 
of has favour to the Saracens, spoke of him as a pagan He 
certainly encouraged Saracen art and literature in every shape 

* Petft Ansohiii de Ithulo de rebus btcults carmen (republished m 
the now edition of Muraton's Rerum itahearum Senptores, by 
£. JRota, tom xkxi , Citti di Gastello, 1904) 


His court was full of eunuchs, of whom we hear still more under 
William the Bad Under William the Good the Saracens, 
without any actual oppression, seem to be losing their position 
Hitherto they had been one element in the land, keeping then 
own civilization alongside of others By a gefteral outbreak 
on the death of William the Good, the Saracerfs^ especially those 
of Palermo, were driven to take shelter in the mountims, where 
they sank mto a wild people, sometimes holding points of the 
island agamst ail rulers, soraetmies taking military service under 
them. The Jews too begin to sink into bondmen Sicily is 
ceasing to be the land of many nations living side by side on 
equal terms. 

The Germans who helped Henry to win the Sicilian crown 
did not become a new element in the island, but only a source 
of confusion dunng the minority of his son Frederick 
—presently to be the renowned emperor Frederick II , 

“ Fridencus stupor mundi ct unmutator mirabilis // 
was crowned at Palermo in 1198 , but the child, 
deprived of both parents, was held to be under the protection 
of his lord Pope Innocent III Durmg his minonty the land was 
torn m pieces by turbulent nobles, revolted Saracens, German 
captains seeking settlements, the maritime cities of Italy, and 
professed French deliverers In 1210 the emperor Otto IV, 
who had overrun the contmental dominions, threatened the 
island In 1212, just when Frederick was reachmg an age to be 
of use in his own kingdom, he was called away to dispute the 
crown of Germany and Rome with Otto Eight years more of 
disorder followed , in 1220 the empcror-king came back He 
brought the Saracens of the mountains back again to a life in 
plains and cities, and presently planted a colony of them on the 
mainland at Noeera, when they became his most trusty soldiers 
His necessary absences from Sicilv led to revolts He came back 
in 1233 from his crusade to suppress a revolt of the eastern 
cities, which seem to have been aiming at republican mdepen- 
dence A Saracen revolt in 1243 is said to have been followed 
by a removal of the whole remnant to Nocera Some, however, 
certainly stayed or came back , but their day was over 

Under Frederick the Italian or Lombard element finally 
prevailed m Sicily Of all his kingdoms Sicily was the 
best -beloved He spoke all its tongues, he protected, 
as far as circumstances would allow, all its races The 
hereiic alone was persecuted , he was the domestic rebel 
of the church , Saracen and Jew were entitled to the rights 
of foreigners Yet Frederick, patron of Arabic learmng, sus- 
pected even of Moslem belief, failed to check the decline of the 
Saracen element in Sicily The Greek element had no such 
forces brought against it It was still a chief tongue of the island, 
m which Frederick’s laws were put forth as well as m Latin 
But It was clearly a declining element Greek and Saracen were 
both becoming survivals m an island which was but one of the 
many kingdoms of its king The Italian element advanced at 
the cost of all others Fredenck chose it as the court speech 
of Sicily, and he made it the speech of a new-born literature 
Sicily, strangely enough, became the cradle Of Italian song 

Two emperors had now held the Sicilian crown On 
Frederick’s death in 1250 the crown passed to his son Conrad, 
not emperor indeed, but king of the Romans He was « , ^ 
nominally succeeded by his son Conradm The real 
ruler under both was Frederick’s natural son Manfred In 1258, 
on a false rumour of the death of Conradm, Manfred was himself 
crowned king of Palermo He had to found the kingdom afresh 
Pope Innocent IV had crossed into Sicily, to take advantage 
of the general discontent The cities, whose growing liberties 
had been checked by Frederick’s legislation, strove for practical, 
if not formal, independence, sometimes for dominion over their 
fellows The 5 th century b c. seemed to have come back 
Messina laid waste the lands of Taormina, because Taolrnma 
would not obey the bidding of Messina Yet, among these and 
other elements of confusion, Manfred succeeded m setting up 
again the kingly power, first for his kinsmen and then forEimself 
His reign continued that of his father, so far as a mere king 
could continue the reign of such an emperor The king of Sicily 
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WAi the first potentate of Italy, and came nearer than any pnnce 
since Louis 11 to the union of Italy under Italian rule He 
Sought dominion too beyond the Adriatic Corfu, Durazzo, and 
a strip of the Albanian coast became Sicilian possessions as the 
dowry of Manfred’s Greek wife But papal enmity was too 
much for him ftis overlord claimed to dispose of his crown, 
and hawked it about among the princes of the West Edmund 
of England bore the Sicilian title for a moment More came of 
the grant of Urban IV (1264) to Charles, count of Anjou, and 
through his wife sovereign count of Provence Charles, 
Aa%u* crowned by the pope in 1 266, marched to take posses- 
sion of his lord’s grant Manfred was defeated and 
slam at Benevento The whole Sicilian kingdom became the 
spoil of a stranger who was no deliverer to any class of its people 
The island sank yet lower Naples, not Palermo, was the head 
of the new po\^er , Sicily was again a province But a province 
Sicily had no mind to be In the continental lands Charles 
founded a dynasty ; the island he lost after sixteen years His 
rule was not merely the rule of a stranger king surrounded by 
stranger followers , the degradation of the island was aggravated 
by gross oppression, grosser than in the continental lands The 
continental lands submitted, with a few slight efforts at resist- 
ance The final result of the Angevin conquest of Sicily was its 
separation from the mainland 

Sicilian feeling was first shown in the support given to the 
hickless expedition of Conradm in 1268 Frightful executions 
in the island followed his fall I he rights of the Swabian house 
were now held to pass to Peter (Pedro), king of Aragon, husband 
of Manfred’s daughter Constance The connexion with Spam, 
which has so deeply affected the whole later history of Sicily, 
now begins Charles held the Greek possessions of Manfrecl 
and had designs both on Fpciros and on Constantinople The 
emperor Michael Palaeologus and Peter of Aragon became allies 
against Charles , the famous John of Procida acted as an ag<*nt 
between them , the costs of C harles’s eastern warfare causetl 
great discontent, especially m an island where some might still 
look to the Greek emperor as a natural deliverer Peter and 
Michael were doubtless watching the turn of things m Sicily , 
but the tale of a long-hidden conspiracy between them and the 
whole Sicilian people has lieen set aside by Amari The actual 
outbreak of 1282, the famous Sicilian Vespers, was stirred up by 
the wrongs of the moment A gioss case of insult offered by a 
Frenchman to a Sicilian woman led to the massacre at Palermo, 
and the like scenes followed elsewhere The strangers were cut 
off , Sicily was left to its own people The towns and districts 
left without a ruler by no means designed to throw off the 
authority of the overlord , they sought the good will of Pope 
Martin But papal interests were on the side of Charles , and 
he went forth with the blessing of the church to wm back his 
lost kingdom 

Angevin oppression had brought together all Sicily in a 
common cause There was at last a Sicilian nation, a nation 
for a while capable of great deeds Sicily now stands out as a 
mam centre of European politics But the land has lost its 
character , it is becoming the plaything of powers, instead of 
the meeting-place of nations The tale, true or false, that 
Frenchmen and Provcn(;'als were known from the natives by 
being unable to frame the Italian sound of c shows how 
thoroughly the Lombard tongue had overcome the other tongues 
of the island In Palermo, once city of threefold speech, a Greek, 
a Saracen, a Norman who spoke his own tongue muSt have died 
With the strangers 

Charles was now besieging Messina, Sicily seems to have 
put on some approach to the form of a federal commonwealth 
P0t rof Peter of Aragon was watching and pre- 

Ari^oti He now declared himself To all, except 

the citizens of the great cities, a king would be accept- 
able , Peter was chosen with little opposition in a parliament at 
Palermo, and a struggle of twenty-one years began, of which 
Charles and Peter saw only the first stage In fact, after Peter 
had helped the Sicilians to relieve Messina, he was very little 
in Sidly j he had to defend his kingdom of Aragon, which Pope 


Martin had granted to another French Charles He was repre- 
sented by Queen Constance, and his great admiral Roger de 
Loria kept the war away from bicily, waging it wholly in Italy, 
and making CJiarles, the son of King Charles, prisoner In 1285 
both the rival kings died Charles had before his death been 
driven to make large legislative concessions to his subjects to 
stop the tendency shown, especially m Naples, to join the 
revolted Sicilians By Peter s death Aragon and Sicily were 
separated , his eldest son Alphonso took Aragon, and lus second 
son James took Suily, which was to pass to the third jamea 
son Frederick, if James died childless James was 
crowned, and held his reforming parliament also With the 
popes no terms could be made Charles, released in 1288 under 
a deceptive negotiation, was crowned king of Sicily by Ilonorius 
IV , but he Imd much ado to defend his continental dominions 
against James and Roger In 1291 James succeeded Alphonso 
m the kingdom of Aragon, and left Frederick not king, according 
to the entail, but only his lieutenant m Sicily 
Frederick was the real restorer of Sicilian independence He 
had come to the island so young that he felt as a native He 
defended the land stoutly, even against his brother 
hor James presently plavcd Sicily falst In 1295 he 
was reconciled to the church and released from all French 
claims on Anigon, and he bound himself to restore Sicily to 
Charles But the Sicilians, with Frederick at their head, dis- 
owned the agreement, and m 1296 Frederick was crowned king 
He had to defend Sicily against his brother and Roger de Lona, 
who forsook the cause, as did John of Procida Hitherto the 
war had been waged on the mainland , now it was transferred 
to Sicily King James besieged Syracuse as admiral of the 
Roman fhunh, Chailes sent his son Robert m 1299 as his 
lieutenant m Sicily, where he gamed some successes But m the 
same year the one great land battle of the war, that of Falconana, 
was won for Sicily The war, chiefly mark^ by another great 
siege of Messina, went on till 1302, when both sides were 
thoroughly weakened and eager for peace By a treaty, con- 
firmed by Pope Boniface VIII the next year, Frederick was 
acknowledged as king of Tnnacria for life He was to marry 
the daughter of the king of Sicily, to whom the island kmgdom 
was to revert at lus death The terms were never meant to be 
earned out Frederick again took up the title of kinj^ Pefer 
of Sicily, and at his death m i J37 he was succeedea 
by his son Peter There were thus two Sicilian kingdoms and 
two kings of Sicily The king of the mainland is often spoken 
of for convenience as king of Naples, but that description was 
never borne as a formal title save m the 16th century by Philip, 
king of England and Naples, and m the 19th by Joseph Buona- 
parte and Joachim Murat The strict distinction was between 
Sicily on this side the Pharos (of Messina) and Sicily be> ond it 
Ihus the great island of the Mediterranean again became 
an independent power And, as far as legislation could make it, 
Sicily became one of the freest countries m Europe By the 
laws of Frederick parliaments were to be regularly held, and 
without their consent the king could not msdee war, peace or 
alliance The treatv of 1J02 w.is not confirmed by parliament, 
and m 1337 parliament called Peter to the crown But Sicily 
never rose to the greatness of its Greek or its Noiman days, 
and its old character had passed away Of Greeks and Saracens 
we now hear only as a degraded remnant, to be won over, if it 
may be, to the Western Church Ihe kingdom had no foreign 
possessions , yet faint survivals of the davs of Agathocles and 
Roger lingered on The isle of Gerba off the African coast was 
held for a short time, and traces of the connexion with Greece 
went on in various shapes If the kings of Sicil) on this side the 
Pharos kept Corfu down to 1386, those beyond the Pharos 
became in 1311 overlords of Athens, when that duchy was 
seized by Catalan adventurers, disbanded after the ware of Sicil> 
In 1530 the Sicilian island of Malta became the shelter of the 
Knights of Saint John driven by the Turk from Rhodes, and 
Sicily has received several colonies of Chnstiaif Albanians, who 
have replaced Greek and Arabic by yet another tongue ^See 
Naples, Kingdom of ) (E A. F . T As ) 
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SICKINGBN, FRANZ VON (1481-1523), German knight, one 
of the most notable figures of the first period of the Reformation, 
was born at Ebemburg near Worms Having fought for the 
emperor Maximilian I against Venice m 1508, he inherited large 
estates on the Rhine, and increased his wealth and reputation by 
numerous private feuds, in which he usually posed as the fnend 
of the oppressed In i';i3 he took up the quarrel of Balthasar 
Schlor, a citizen who had been driven out of Worms, and attacked 
this city with 7000 men In spite of the imperial ban, he devas- 
tated its lands, intercepted its commerce, and only desisted 
when his demands were granted He made war upon Antony, 
duke of Lorraine, and compelled Philip, landgrave of Hesse, 
to pay him 35,000 gulden In 1518 he interfered in a civil 
conflict m Metz, ostensibly siding with the citizens against the 
governing oligarchy He led an army of 20,000 men agamst the 
city, compelled the magistrates to give him 20,000 gold gulden 
and a month’s pay for his troops In 1518 Maximilian released 
hun from the ban, and he took part in the war carried on by the 
Swabian League agamst Ulrich I , duke of Wurttemberg In the 
contest for the imperial throne upon the death of Maximilian in 
i5i9,Sickingen accepted bribes from Francis I ,king of France, 
but when the election took place he led his troops to Frankfort, 
where their presence assisted to secure the election of Charles V 
For this service he was made imperial chamberlain and councillor, 
and in 11521 he led an expedition mto France, which ravaged 
Picardy, but was beaten back from Mezi^res and forced to 
retreat About 1517 Sickingen became mtimate with Ulnch 
von Hutten, and gave his support to Hutten’s schemes In 
1519 a threat from him freed John Reuchlm from his enemies, 
the Dominicans, and his castles became m Hutten’s words a refuge 
for righteousness Here many of the reformers found shelter, 
and a retreat was offered to Martin Luther After the failure 
of the French expedition, Sickingen, aided by Hutten, formed, 
or revived, a large scheme to overthrow the spiritual prmces 
and to elevate the order of knighthood He hoped to secure this 
by the help of the towns and peasants, and to make a great 
position for hunself A large army was soon collected, many 
nobles from the upper Rhineland joined the standard, and 
at Landau, in August 1522, Sickingen was formally named 
commander Hje declared war against his old enemy, Richard of 
Greiffenklau, archbishop of Trier, and marched against that 
city Trier was loyal to the archbishop, and the l^dgrave of 
Hesse and Louis V , count palatine of the Rhine, hastened to his 
assistance Sickingen, who had not obtained the help he wished 
for, was compelled to fall back on his castle of Landstuhl, near 
Kaiserslautern, collecting much booty on the way On the 
22nd of October 1522 the council of regency placed him under 
the ban, to which he replied, in the spring of 1523, by plundering 
Kaiserslautern The rulers of Iner, Hesse and the Palatinate 
decided to press the campaign against him, and having obtained 
help from the Swabian League, marched on Landstuhl Sickingen 
refused to treat, and during the siege was seriously wounded 
This attack is notable as one of the first occasions on which 
artillery was used, and by its aid breaches were soon made m an 
otherwise impregnable fortress On the 6th of May 1523 he was 
forced to capitulate, and on the following day he died He was 
buried at Landstuhl, and m 1889 a splendid monument was 
raised at Ebemburg to lus memory and to that of Hutten 

His son Franz Conrad was made a baron of the empire (Retchs- 
fretherr) by Maximihan II , and a descendant was raised m 1773 
to the rank of count (Retchsgraf) A branch of the family still 
exists in Austria and Silesia. 

See H Ulmann, Franx von Stchmgen (Leipzig, 1872) , F P 
Bremer, Stekmgens Fehde g^en Trier (Strassburg, 1885) , H Prutz, 
*' Franz von Sickingen '' in Der neue Plutarch (Lemzig, 1880), and the 
" Flersheimer Chronik in Hutten’s Deutsche Schrtften, edited by 
O Waltz und Szamatolati (Strassburg, 1891) 

SICKLES, DANIEL EDGAR (1825- ), American soldier 

and diplomatist, was born m New York City on the 20th of 
October 1825 He learned the prmter’s trade, studied m the 
university of the City of New York (now New York University), 
was admitted to the bar in 1846, and was a member of the state 
as^mbly in 1847 In 1853 he became corporation counsel of 


New York City, but resigned soon afterward to become secretary 
of the U S legation in London, under James Buchanan He 
returned to America in 1855, ^^s a member of the state Senate 
m 1856-1857, and from 1857 to 1861 was a Democratic repre- 
sentative m Congress In 1859 he was tried on a charge of 
murder, having ^ot Philip Barton Key, U ? attorney for the 
District of Columbia, whom Sickles h^ discovered to have a 
liaison with his wife , but was acquitted after a dramatic trial 
lasting twenty days At the outbreak of the Civil War Sickles 
was active m raising United States volunteers in New York, and 
was appointed colonel of a regiment He became a brigadiej*- 
gentral of volunteers in September 1861, led a brigade of the army 
of the Potomac with credit up to the battle of Antietam, and then 
succeeded to a divisional command He took part with dis- 
tinction m the battle of Fredericksburg, and in 1863 as a major- 
general commanded the III army corps His energy and 
ability were conspicuous m the disastrous battle of Chancellors- 
ville (qv) , and at Gettysburg (qv) the part played by the III 
corps in the desperate fighting around the Peach Orchard was one 
of the most noteworthy incidents in the battle Sickles himself 
lost a leg and his active military career came to an end He was, 
however, employed to the end of the war, and in 1867 received the 
brevets of brigadier-general USA and major-general USA 
for his services at Fredericksburg and Gettysburg respectively 
General Sickles was one of the few successful volunteer generals 
who served on either side Soon after the close of the Civil War 
he was sent on a confidential mission to Colombia to secure its 
compliance with a treaty agreement (of 1846) permittmg the 
United States to convey troops across the Istlunus of Panama 
In 1866-1867 he commanded the department of the Carolinas 
In 1866 he was appointed colonel of the 42nd infantry (Veteran 
Reserve Corps), and in 1869 he was retired with the rank of 
major-general He was minister to Spam from 1869 to 1873, 
took part in the negotiations growing out of the “ Virginius 
Affair ” (see Santiago, Cuba) General Sickles was president of 
the New York State Board of Civil Service Commissioners in 
1888-1889, was sheriff of New York in 1890, and was agam a 
representative in Congress in 1893-1895 
SICULI, an ancient Sicilian tribe, which m historical times 
occupied the eastern half of the island to which they gave their 
name It plays a large though rather shadowy part in the early 
traditions of pre-Roman Italy There is abundant evidence that 
the Siculi once lived m Central Italy east and even north of 
Rome (e g Servius ad Aen vii 795 , Dion Hal 1 9 22 , Thucy- 
dides VI 2) Thence they were dislodged by the Umbro-Safinc 
tribes, and finally crossed to Sicily Archaeologists are not yet 
agreed as to the particular stratum of remains m Italy to which 
the name of the Siculi should be attached (see for instance 
B Modestov, Introduction a Vhistoire romatne, Paris, 1907, 
PP 135 sqq ) They were distinct from the Steam (q v , Virg 
Aen viii 328) who inhabited the western half of the island, 
and who according to Thucydides came from Spain, but whom 
Virgil seems to recognize in Italy Both traditions may be true 
(cf W Ridgeway, Who were the Romans t London, 1908, p 23) 
Of the language of the Siculi we know a very little from glosses 
preserved to us by ancient writers, most of which were collected 
by E A Freeman (Sicily, vol i App note iv ), and from an 
inscription upon what is presumably an ornamental earthen- 
ware wine vessel, which has very much the shape of a tea-pot, 
preserved and transcribed by R S Conway m the Collection of 
the Grand Duke of Baden at Karlsruhe (Wmnefeld, Grossherzogl 
vereimgte Sammlungen, 1887, 120), which has been discussed by 
R Thumeysen (Kuhn’s Zeitschrift, xxxv 214). The inscription 
was found at Centunpa, and the alphabet is Greek of the sth or 
6th century b c We have not enough evidence to make a 
translation possible, despite Thumeysen’s valiant effort, but the 
recurrence of the phrase hemtUm esit durom m a varied order 
(durom hemiton «/t)— presumably a drinking song or proverb, 
“ half a cup is sorry cheer,” though it is possible that the sign 
read as m may really denote some kind of s — makes the division 
of these three words quite certain, and renders it highly probable 
that we have to do with an Indo-European language. None of 



SICYON— SIDDONS 37 


the groups of sounds occurring m the rest of the inscription, 
nor any of the endings of words so far as they may be guessed, 
present any reason for doubting this hypothesis , and the glosses 
already mentioned can one and all be easily connected with Greek 
or Latin words, (e g fiolroy, mutuum) , in fact it would be 
difficult to rebut ^e contention that they should all be regarded 
as mere borrowings (R S C ) 

The towns of the Siculi, like those of the Sicani, formed no 
political union, but were under independent rulers They played 
an important part m the history of the island after the arrival of 
the Greeks (see Sicily) Their agricultural pursuits and the 
volcanic nature of the island made them worshippers of the gods 
of the nether world, and they have enriched mythology with 
some distinctly national figures The most important of these 
were the Palici, protectors of agriculture and sailors, who had a 
lake and temple in the neighbourhood of the nver Symaethus, 
the chief seat of the Siceli , Adranus, father of the Palici, a god 
akm to Hephaestus, in whose temple a fire was always kept 
burning , Hybla (or Hyblaea), after whom three towns were 
named, whose sanctuary was at Hybla Gereatis The connexion 
of Demeter and Kore with Henna (the rape of Proserpine) and of 
Arethusa with Syracuse is due to Greek influence The chief 
Sicel towns were Agynum (San Fihppo d' Argtro) , Centuripa 
(or Centunpae , Centorbt) , Henna (Casirogtovannty a corruption 
of Castrum Hennae through the Arabic Casr-janni) , Hybla, 
tliree in number, (a) Hybla Major, called Geleatis or Gereatis, on 
the nver Symaethus, probably the Hybla famous for its honey, 
although according to others this was (b) Hybla Minor, on the E 
coast N of Syracuse, afterwards the site of the Dorian colony of 
Megara, (c) Hybla Heraea in the S of the island 

For authorities see biciLV 

SICYON, or Secyon (the latter being the older form used by 
the natives), an ancient Greek city situated in northern Pelopon- 
nesus between Connthia and Achaea It was built on a low 
triangular plateau about 2 m from the Corinthian Gulf, at the 
confluence of the Asopus and the Helisson, whose sunken beds 
protected it on E and W Between the city and its port lay a 
fertile plain with olive-groves and orchards Sicyon’s primitive 
name Aegialeia indicates that its original population was Ionian , 
m the Iliad it appears as a dependency of Agamemnon, and its 
early connexion with Argos is further proved by the myth and 
surviving cult of Adrastus After the Dorian invasion the com- 
munity was divided anew into the ordinary three Dorian tribes 
and an equally privileged tribe of lonians, besides which a class 
of Kupvvr]il>npoi or KaT(omKo<ii 6 poi lived on the land as serfs hor 
some centuries Sicyon remamed subject to Argos, whence its 
Dorian conquerors had come , as late as 500 b c it acknowledged 
a certain suzerainty But its virtual independence was estab- 
lished in the 7 th century, when a line of tyrants arose and initiated 
an anti-Dorian policy This dynasty, known after its founder 
Orthagoras as the Orthagoridae, exercised a mild rule, and there- 
fore lasted longer than any other succession of Greek tyrants 
(about 665-565 B c ) Chief of these rulers was the founder’s 
grandson Cleisthenes — the uncle of the Athenian legislator of that 
name (see Cleisthenes, 2) Besides reforming the city’s con- 
stitution to the advantage of the lonians and replacing Donon 
cults by the worship of Dionysus, Cleisthenes gained renown as 
the chief instigator and general of the First Sacred War (590) 
in the mterests of the Delphians From Herodotus’ famous 
account of the wooing of Agariste it may be inferred that he 
held intercourse with many commercial centres of Greece and 
south Italy About this time Sicyon developed the various 
industries for which it was noted in antiquity As the abode of 
the sculptors Dipoenus and beylhs it gained pre-eminence in wood- 
carving and bronze work such as is still to be seen in the archaic 
metal faemgs found at Olympia Its pottery, which resembled 
the Corinthian ware, was exported with the latter as far as 
Etruria In Sicyon also the art of painting was supposed to have 
been “ mvented ” After the fall of the tyrants their mstitutions 
survived till the end of the 6th century, when the Dorian supre- 
macy was re-established, perhaps by the agency of Sparta, and 
the city was enrolled in the Peloponnesian League Henceforth 


Its policy was usually determmed either by Sparta or by its 
powerful neighbour Corinth During the Persian wars Sicyon 
could place 3000 heavy-armed men m the field , its school of 
bronze sculptors still flourished, and produced m Canachus (qv) 
a master of the late archaic style In the 5th century it suffered 
like Cormth from the commercial rivalry of Athens in the western 

seas, and was repeatedly harassed by flymg squadrons of Atheman 
ships In the Peloponnesian war Sicyon followed the lead of 
Sparta and Cormth When these two powers quarrelled after the 
peace of Nicias it remained loyal to the Spartans , but the 
latter thought it prudent to stiffen the oligarchic government 
against a nascent democratic movement Again m the Corinthian 
war Sicyon sided with Sparta and became its base of operations 
i^ainst the allied troops round Corinth In 369 it was captured 
and garrisoned by the Thebans in their successful attack on the 
Peloponnesian league On this occasion a powerful citizen 
named Euphron effected a democratic revolution and established 
himself tyrant by popular support His deposition by the 
Thebans and subseejuent murder freed Sicyon for a season, but 
new tyrants arose with the help of Phihp II of Macedon Never- 
theless durmg this period Sicyon reached its zenith as a centre 
of art Its school of painting gained fame under Eupompus 
and attracted the great masters Pamphilus and Apelles as 
students , its sculpture was raised to a level hardly surpassed m 
Greece by Lysippus and his pupils After participating m the 
Lamian war and the campaigns of the Macedonian pretenders the 
city was captured (303) by Demetrius Poliorcetes, who trans- 
planted all the mhabitants to the Acropolis and renamed the site 
Demetrias In the 3rd century it again passed from tyrant to 
tyrant, until m 251 it was finally liberated and enrolled m the 
Achaean League by Aratus (qv) The destruction of Cormth 
(146) brought Sicyon an acquisition of territory and the presidency 
over the Isthmian games , yet m Cicero’s time it had kllen deep 
mto debt Under the empire it was qmte obscured by the re- 
stored cities of Cormth and Patrae , m Pausanias’ age (a d 150) 
It was almost desolate In Byzantme times it became a bishop’s 

seat, and to judge by its later name “ Hellas ” it served as a refuge 
for the Greeks from the Slavonic immigrants of the 8th century 

The villagie of Vasiliko which now occupies the site is quite 
msigmficant On the plateau parts of the ancient fortifications 
arc still visible, mcludmg the wall between town and Acropolis 
near the southern apex A little north of this wall are remains 
of a theatre and stadium, traces of aqueducts and foundations 
of buildmgs The theatre, which was excavated by the American 
School of Archaeology m 1886-1887, 1891 and 1898, was built m 
the slope towards the Acropolis, probably m the first half of the 
4th century, and measured 4cx) ft m diameter , the stage was 
rebuilt m Roman times The side entrances to the auditorium 
were covered m with \ aults of Greek construction , a curious 
feature is a tunnel from below the stage mto the middle of the 
auditorium 

Authorities — Strabo, pp 382, 389 , Herodotus v 67-68, vi 92, 
IX 28, Thucydides 1 io8, m , iv 70, lor , v 52,82, Xenophon, 
Hellemca, iv , vi , vu Diodorus xvui ii, xx 102 Pausanias 
11 5-11 , W M Leake^ Travels in the Morea (London, 1830), 111 
PP 35i'38i , E- Curtius, Peloponnesos (Gotha, 1851), 11 pp 
482-505, American Journal of Archaeology, v (1889) pp 267-303, 
vui (1893) PP 288-400, XX (1905) pp 263-276 , L Dyer in the 
Journal of Hellenic Studies (^1906), pp 76-83 , for coins, B V Head, 
Histona numorum (Oxford, 188^, pp 345-346 , also Numis- 
matics section Greek, ^ " Patrae, Sicyon. (M O B C ) 

SIDDONS, SARAH (1755-1831), English actress, the eldest 
of twelve children of Roger Kemble, was born m the 
“ Shoulder of Mutton ” public-house, Brecon, Wales, on the 5th 
of July 1755 Through the special care of her mother in sending 
her to the schools in the towns where the company played, 
Sarah Kemble received a remarkably good education, although 
she was accustomed to make her appearance on the stage while 
still a child She became attached to William Siddons, an 
actor of the company , but this was discountenanced by her 
parents, who wished her to accept the offer of ^ squire Siddons 
was dismissed from the company, and she was sent to a situation 
as lady’s maid to Mrs Greathead at Guy’s Cliff m Warwickshire 
Here she recited Shakespeare, Milton and Rowe m the servants’ 
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hall, and occasionally before aristocratic company, and here also 
she began to develop a capacity for sculpture which was sub- 
sequently developed (between 1789 and 1790), and of which 
she provided samples m busts of herself and of her son The 
hecessary consent to her umon with Siddons was at last obtained, 
and the marriage toOk place at Tnmty Church, Coventry, on the 
26th of November 1773 It was while playing at Cheltenham 
in the following year that Mrs Siddons met With the earliest 
decided recogmtion of her powers as an actress, when by her 
representation of Belvidera in Otway’s Venice Preserved she 
moved to tears a party of “ people of quality ” who had come 
to scoff Her merits were made known by them to Garrick, who 
sent his deputy to Cheltenham to see her as Calista m Rowe’s 
Fair Pemteni, the result being that she was engaged to appear 
at Drury I.ane at a salary of £$ a week Ovnng to inex- 
perience as well as other circumstances, her first appearances as 
Portia and in other parts were unfortunate, and when, after 
playing with success m Birmingham, she was about to return to 
town she received a note from the manager of Drury Lane stating 
that her services would not be required Thus, in her own words, 

“ banished from Drury Lane as a worthless candidate for fame 
and fortune,” she again m the beginning of 1777 went on “ the 
circuit ” m the provinces After a very successful engj^ement at 
Bath, beginning in 1778 and lasting five years, she again accepted 
an offer from Drury Lane, when her appearance as Isabella m 
Garrick’s version of Southeme’s Fatal Marriage, on the loth of 
October 1782, was a triumph, only equalled in the history of the 
English stage by that of Garrick’s first night at Drury I ane in 
1741 and that of Edmund Kean’s in 1814 In her earlier years 
It was m scenes of a tender and melting character that she 
exercised the strongest sway over an audience , but m the 
performance of Lady Macbeth, in which she appeared on the 
and of February 1785 for the first time in London, it was the 
grandeur of her exhibition of the more terrible passions as related 
to one awful purpose that held them spellbound In Lady 
Macbeth she found the highest and best scope for her gifts 
It fitted her as no other character did, and as perhaps it will never 
fit another actress Her extraordinary and peculiar physical 
endowments —tall and striking figure, brilliant beauty, power- 
fully expressive Syes, and solemn dignity of demeanour — en- 
abled her to confer a weird majesty on the character which in- 
expressibly heightened the tragic awe surrounding her fate 
After lady Macbeth she played Desdemona, Rosalind and 
Ophelia, all with great success , but it was in Queen Catherine 
—which she first played on the occasion of her brother John 
Kemble’s spectacular revival of Henry VIII in 1788— that she I 
discovered a part almost as well adapted to her peculiar powers 
ns that of I^dy Macbeth As Volumnia in Kemble’s version of 
Conolanus she also secured a triumph In her early life she had 
attempted comedy, but her gifts in this respect were very limited 
It was of course inevitable that comparisons should be made 
between her and her only peer, Rachel, who undoubtedly 
excelled her in intensity lind the portrayal of fierce passion, but 
was a less finished artist and lacked Mrs Siddons’ dignity and 
pathos Though Mrs Siddons’ minute and systematic study 
perhaps gave a certain amount of stiffness to her representations. 
It conferred on them a symmetry and proportion to which 
Rachel never attained Mrs Siddons formally retired from the 
stage in 1812, but occasionally appeared on special occasions even 
When advanced in years Her last appearance was on the 9th of 
June 1819 as Lady Randolph m Home’s Douglas, for the benefit 
of Mr and Mrs Charles Kemble Her most striking impersona- 
tions, besides the roles already mentioned, were those of Zara in 
Congreve’s Mourning Bride, Constance in King John, Mrs 
Haller in The Stranger, and Flvira in Ptzarro In private life 
Mrs Siddons enjoyed the friendship and respect of many of the 
most eminent persons of her time Horace Walpole at first 
refused to join the fashionable chorus of her praise, but he was 
ultimately won over Dr Johnson wrote his name on the hem 
of her garment m the famous picture of the actress as the Tragic 
Muse by Reynolds (now m the Dulwich Gallery) “ I would not 

Iaoa ” Ea coi/I “ fKo Knnmir thi* rmnnrtnnitv afforded to me for 


my name going down to posterity on the hem of your garment ” 
Mrs Siddons died m London on the 8th of June 1831, and WM 
buried m Paddington ‘churchyard 

On the 14th of June 1897 Sir Henry Irving unveiled at Pad- 
dington Green a marble statue of her by Chav^lliaud, aftet the 
portrait by Reynolds There is also a lai^e statue by Chantrey 
m Westminster Abbey Portraits by Lawrence and Gains- 
borough are in the National Gallery, and a portrait ascribed to 
Gainsborough is m the Garridc Club, London, which also possesses 
two pictures of tho actress as Lady Macbeth by George Henry 
Harlow 

See Thomas Campbell, Life of Mrs SiddoHs (z vols , 18^4) Fitz- 
gerald, The Kembles (3 vols , 1871) , Frances Ann Kemble, Records 
of a Girlhood (3 vols , 1878) 

SIDE (mod Eski Adalia), an ancient city on the Pkmphyhan 
coast about 12 ra, E#of the mouth of the Eurymedon Possessing 
a good harbour in the days of small craft, it was the most im- 
portant place m Pamphylia Alexander visited and occupied it, 
and there the Rhodian fleet defeated that of Antibchus the Great, 
and in tho succeedmg century the Cihcun pirates established 
their chief seat An inscription found on the site shows it to 
have had a considerable Jewish population in early Byzantine 
times The great rums, among the most notable in Asia Minor, 
have been re-occupicd by some 200 families of Cretan Moslems 
They cover a large promontory, fenced from the mainland by a 
ditch and wall which has been repaired in medieval times and is 
smgularly perfect Within this is a maze of structures out Of 
which rises the colossal rum of the theatre, built up on arches 
like a Roman amphitheatre for lack of a convenient hill-side 
to be hollowed out m the usual Greek fashioA Ihc auditorium 
IS little less perfect than that of Aspendus and very nearly as 
large; but the scena wall has collapsed over stage and proscenilim 
in a cataract of loose blocks The arches now afford shelter and 
stabling for the Cretans Besides the theatres, three temples, 
an aqueduct and a nymphaeum are noticeable ■ ' 

Sec C Lanckorouski, Les Villes de la Pamphylie et de la Ptsidte, i 
(1890) (D G H ) 

SIDEBOARD, a high oblong table fitted with drawers, cup- 
boards or pedestals, and used for the exposition or storage of 
articles required m the dining-room Originally it was what 
Its name implies -a side-table, to which the modern dinner- 
wagon very closely approxinuites Then two- or three-tiered 
sideboards were m use in the Tudor period, and were perhaps the 
ancestors, or collaterals, of the court-cupboard, which in skeleton 
they much resembled Early in the i8th century they began to 
be replaced by side-tables properly so txilled They were one of 
the many revolutions in furniture produced by the introduction 
of mahogany, and those who could not afford the new and costly 
wood used a cheap substitute stained to resemble it In the 
begmnmg these tables were entirely of wood and comparatively 
slight, but before long it became the fashion to use a marble slab 
instead of a wooden top, which necessitated a somewhat more 
robust construction , here again there Was a field for imitation, 
and marble was sometimes replaced by scaghola Many of the 
sideboard tables of this period were exceedingly handsome, 
with cabnole legs, claw or claw atid bill feet, fric/cs of acanthus, 
much gadroonmg and mask pendants Many such tables came 
from Chippendale’s workshops, but although that great genius 
beautified the type he found, he had ho influence upon the 
evolutiofi of the sideboard That evolution was brought about 
by the growth of domestic needs Save upon its surface, the side- 
board-table offered no accommodation , it usually lacked even 
a drawer I ven, however, in the period of Chippendale’s zenith 
separate “ bottle cisterns ” and “ lavatones ” for the convenience 
of the butler in washing the sih er as the meals proceeded were, 
sparsely no doubt, in use By degrees it became customary to 
|jace a pedestal, which was really a cellarette or a plate-warmer, 
at each end of the sideboard-table One of them would contain 
ice and accommodaGon for bottles, the other would be a cistern 
Sometimes a single pedestal would be surmounted by a wooden 
vase lined with metal and filled with water, and fitted with a 
tan To whom is due the hnlHarit insniratinm of attttchinp the 
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pedesials to the table and creating a single piece df furniture out 
of three components there is nothing to show with certainty 
It is most probable that the credit is due to Shearer, who unques- 
tionably did much for the improvement of the sideboard j 
Hepplewhite and the brothers Adam distinguished themselves 
m the same field The pedestals, when incorporated as an integral 
part of the piece, became cupboards and the vases knife-boxes, 
and, with the drawers, which had been occasionally used much 
earlier, the sideboard, in what appears to be its final form, was 
completed Pieces exist m which the ends have been cut away 
to receive the pedestals If Shearer and Hepplewhite laid its 
foundations, it was brought to its full floratson by Sheraton 
By the use of fine exotic woods, the deft employment of satin 
wood and other mlays, and by the addition of gracefully oma- 
mcnted brass-work at the back, sometimes surmounted by candles 
to light up the silver, Sheraton produced effects of great elegance 
But for sheer artistic excellence in the components of what 
presently became the sideboard, the Adams stand unrivalled, 
some of their inlay and brass mounts bemg almost equal to the 
first work of the great French school By replacing the straight 
outline with a bomb 4 front, Hepplewhite added still further to 
the grace of the late i8th-centur}' sideboard No art remains 
long at Its apogee, and in less than a quarter of a century the 
sideboard lost its grace, and, mfluenced by the heavy feeling of 
the Empire manner, grew massive and dull Since the end of 
the 1 8th century there has indeed been no advance, artistically 
speaking, in this piece of furniture 
SIDGWICK, HENRY (1838-iQoo), English philosopher, was 
born at Skipton m Yorkshire, where his father, the Rev W. 
Sidgwick (d 1841), was headmaster of the grammar-school, on 
the 31st of May 1838 He was educated at Rugby (where his 
cousin, subsequently his brother-m-law, E W Benson— -after- 
wards archbisi^op - was a master), and at Trinity, Cambridge, 
where his career was a brilliant one In 1859 he was semor 
classic, 33rd wrangler, chancellor’s medallist and Craven scholar 
In the same year he was elected to a fellowship at Irimty, and 
soon afterwards appointed to a classical lectureship there Ihis 
post he held for ten ycAvs, but in 1869 exchanged his lectureship 
for one m moral philosophy, a subject to which he hul been turn- 
mg his attention more and more In the same year, findmg that 
he could no longer declare himself a member of the Church of 
England, he resigned his fellowship He retained his ketureship, 
and in 1881 was elected an honorary fellow In 1874 he published 
his Method of Ethus (6th ed 1901, containing emendations written 
just before his death), which first won him a reputation outside 
his university In 1875 he was appomted praelector on moral and 
political philosophy at Trmity, in 1883 he was elected Knight- 
bridge professor of moral philosophy, and m 1885, tlie religious 
test having been removed, his college once more elected him to a 
fellowship on the founilation Besides lus leeturing and literary 
labours, Sidgwick took an active part m the business of the 
university, and in many forms of social and philanthropic work 
He was a member of the General Beard of Studies from its 
foundation in 1882 till 1899 , he was also a member of the Council 
of the Senate of the Indian Civil Service Board and the Local 
Exammations and Lectures Syndicate, and chairman of the 
Special Board for Moral Science He was one of the founders and 
first president of the Society for Psychical Research, and was a 
member of the Metaphysical Society None of his work is more 
closely identified with his name than the part he took in pro- 
moting the higher education of women He helped to start the 
higher local examinations for women, and the lectures held at 
Cambridge m preparation for these It was at his suggestion and 
with his help that Miss Clough opened a house of residence for 
students , and when this had developed mto NewnUam College, 
and m 1880 the North Hall was added, Mr Sidgwick, who had 
m 1876 married Eleanor Mildred Balfour (sister of A Jt Balfour), 
went with his wife to live there for two years After MissClough’s 
death in 1892 Mrs Sidgwick became prinapal of the college, 
arid she and her husbarid resided there for the rest of his life 
During this whole period Sidgwick took the deepest interest m 
titit welfare of the college. In politics he was a Liberal, and 


became a Liberal Unionist in 1886 Early m 1900 be was forqed, 
by ill-health tri resign his professorship, and he died on thq 
28th of August of the same year. 

Though in many ways an excellent teacher he was primarily 
a student, and treated his pupils as fellow-leofners. He was 
deeply interested in psyelucal phenomena, but his energies were 
primarily devoted to thn study <jf religien an^i philosophy 
Brought up m the Church of England, he gradually ^riffod from 
orthodox Christianity, and as early as 1862 he described himself 
as a theist For the rest of his life, though he regarded Chrisn 
tiumty as “ mdispensablc and irreplaceable — looking at it from a 
sociological point of view,” he found himself unable to returp to 
It as a religion In political economy he was a Utilitarian on 
the lines of Mill and Bentham , his work was the careful investiga- 
tion of first principles and the investigation of ambiguities 
rather tlian constructive In philosophy he devoted himself 
to ethics, and especially to the examination of the ultimate 
mtuitive prmciples of conduct and the problem of free will 
He gave up the psychological hedonism of Mill, and adopted 
instead a position which may be described as ethical hedonism, 
according to which the criterion of goodness m any given action 
IS that It produces the greatest possible amount of pleasure. 
This hedonism, however, is not confined to the self (egoistic), 
but mvolves a due regard to the pleasure of otliers, and 13, 
therefore, distinguished further as umversahstic. Lastly, Sidg- 
witk returns to the principle that no man should act so as to 
destroy his own happiness, and leaves us with a somewhat 
unsatisfactory dualism 

His chief works are Principles of Political Economy {1883, jrd ed 
1901) , Scope and Method of Economic Science (1885) , Outlines of the 
History of Ethics (1886, 5th ed 1902), enlarged from lus article 
r Tines m the Encyclopaedia BrttanrttCa , Elements of Phlxtics (i8<jr, 
2nd ed 1897), an attempt to supply ail adequate treatise on tho 
subject starting from the old lints of Bentham and Mill Ihe 
following were pubhbliod posthumous.ly Philosophy its Scope and 
Relations (1902) Lectures on the Ethics of T, H Green, Mr Herbert 
Spencer and J Martineau (1902) , Phe Development of European 
Polity (1903) , Miscellaneous Essays and Addresses (1904) , Lectures 
on the Philosophy of Kant (1905) 

His younger brother, Arthur Sidgwick, had a brilliant school 
and university career, being second classic at Cambridge m 1863 
and becoming fellow of Trinity , but he devoted himself thence- 
forth mainly to work as a teacher After being for many years 
a master at Rugby, he became in 1882 fellow and tutor of Corpus, 
Oxford , and from 1894 to 1906 was Reader m Greek m the uni- 
versity He published a number of admirable classical school- 
books, including Greek Prose (1876) and Greek Verse (1882), 
and texts {Virgtl, 1890, Aeschylus, 1880-1903), and was well 
known as a consummate classical scholar, remarkable for literary 
taste and general culture In the college life of Corpus he took 
the deepest interest and had the most stimulating influence ; 
and he also played an active part in social and political move- 
ments from an advanced Liberal point of view 

A Memoir of Henry Sidgwick, written by his brother with the 
collaboration of his widow, published m 1966 

SIDI-BEL-ABBES, chief town of an arrondissement in the 
department of Oran, Algeria, 48 m by rail S of Oran, 155a ft 
above the sea, on Lire right liank of the Mekerra Pop (1906)0! 
the town, 24,494 (of whom three-fourths are French or Spaniards), 
of the commune, 29,088 , of the arrpndisseraent, which includes 
17 communes, 98,309 The town, which occupies an unportant 
strategic position in the plain dominated by the escarpments pf 
Mount Tessala, has barrack acoommpdalion for 6000 troops, aruj 
IS the headquarters of the i" regiment Stranger, one of the two 
regiments known as the Foreign Legion It is encircled by ^ 
crenellated amd bastioned wall with a fosse, and has four ^te$, 
named after Oran, Daia, Mascara and Tlem9en respecl;ively, 
Starting from the gates, two broad streets, shaded by plan,e trees, 
traverse the town east to west and north to south, the latter 
dividing the civil from the military quarters There ate numerous 
fountains fed by the Mekerra Sidi-bel-Abbe» is also an in^; 
portant agricultural centre, wheat, tobacco and aha being tfif 
chief articles of trade. There arc numerous yineyarcLs and ohy^' 
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grovei m the vicinity The town, founded by the French* 
derives its name from the kubba (tomb) of a marabout named 
Sidi-bel-Abbes, near which a retioubt was constructed by General 
Bedeau in 1843 The site Of the town, formerly a swamp, has 
been thoroughly drained. The surrounding country is healthy, 
ffertfle and populous 

SIDMOUTH, HENRY ADDINGTON, iST Viscount (1757-. 
*844), English' statesman, son of Dr Anthony Addington, 
was born on the 30th of May 1757 Educated at Winchester 
College and BraSenose College, Oxford, he graduated in 1778, 
and took the chancellor’s prize for an English essay in 1779 
Owing to his friendship with William Pitt he turned his attention 
to politics, and after his election as member of parliament for 
Devizes m 1784 gave a silent but steady support to the ministry 
of his friend By close attention to his parliamentary duties, 
Ite obtained a wide knowledge of the rules and procedure of the 
Jlouse of Commons, and this fact together with his intimacy 
with Pitt, and his general popularity, secured his election as 
Speaker in June 1789 Like his predecessors, Addington con- 
tinued to be a partisan after hi^ acceptance of this office, took 
^lart at tirrtes in debate when the house was in committee , and 
Dn one occasion his partiality allowed Pitt to disregard the 
Kuthonty of the chair He enjoyed the confidence of George III , 
ind in the royal interest tried to induce Pitt to withdraw his 
firo^sal for a further instalment of relief to Roman Catholics 
Ratner than give way on this question Pitt resigned office early 
n 1801, when both he and the king urged Addington to form 
X government Addington consented, and after some delay 
^used by the king’s illness, and by the reluctance of several 
)f Pitt’s followers to serve under him, became first lord of the 
reasury and chancellor of the exchequer in March 1801 The 
lew prime minister, who was specially acceptable to George, 
vas loyally supported by Pitt , and lus first important work, 
Jic conclusion of the treaty of Amiens m March 1802, made him 
xipular in the country Signs, however, were not wanting that 
he peace would soon be broken, and Pitt, dissatisfied with the 
ninistry for ignoring the threatening attitude of Napoleon, and 
naking no preparations for a renewal of the war, withdrew his 
lUpport Addington then took steps to strengthen the forces of 
he crown, and suggested to Pitt that he should join the cabinet 
«id that both should serve under a new prune minister This 
iffer was declined,and a similar fate befell Addington’s subsequent 
iroposal to serve under Pitt When the struggle with France 
vas renewed in May 1803, it became evident that as a war 
ninister Addington was not a success , and when Pitt became 
ipenly hostile, the continued confidence of the king and of a 
najority iij the House of Commons was not a sufficient counter- 
loise to the ministry’s waning prestige Although careful and 
ndustrious, Addington had no brilliant quahties, and his medi- 
icnty afforded opportunity for attack by his enemies Owing 
o his father’s profession he was called m derision “ the doctor,” 
ipd C^eorge Canning, who wrote satirical verses at his expense, 
eferred to him op one occasion as “ happy Britain’s guardian 
jander ” Without waiting for defeat in the House he resigned 
iffice in A|iril 1804, and became the leader of the party known 
IS the “ king’s friends ” Pitt, who now returned to office, was 
oon reconciled with his old friend , in January 1805 Addmgton 
^ created Viscount Sidmouth, and became lord president of 
he council He felt aggrieved, however, because his friends 
irerfe not given a larger share of power, and when Pitt complained 
i^cause some of them voted against the ministry, Sidmouth left 
he cabinet in July 1805 In February 1806 he became lord privy 
eal irt the ministry of Fox and Grenville, but resigned early in 
807 when the government proposed to throw open commissions 
n the arhiy and navy to Roman Catholics and Protestant 
lissentets , in 1812 he joined the cabinet of Spencer Perceval as 
ord‘ president of the council, becortiing home secretary when the 
ninistry was reconstructed by the earl of Liverpool in the follow- 
hg June The ten yews during which he held this office comcided 
Wlh' much miseiy and unrest among the labouring classes, and 
he government pohey, for which he was mainly responsible, 
of severe repression In 1817 the Habeas Corpus AOt 


was suspended, and Sidmouth issued a circular to the lorda* 
lieutenant declanng that magistrates might apprehend and hold 
to bail persons accused on oath of seditious libels. For this step 
he was severely attacked in parliament, and was accused of 
fomenting rebellion by means of his spies Although shaken by 
the acquitt^ of William Hone on a charge of libel the govern*! 
ment was supported by parliament , and after the “ Manchester 
massacre ” in August 1819 the home secretary thanked the 
mi^istratcs and soldiers for their share m quelling the riot He 
was mainly responsible for the policy embodied in the “ Six Acts ” 
of 1819 In December 1821 Sidmouth resigned his office, but 
remained a member of the cabinet without official duties until 
1824, when he resigned owing to his disapproval of the recognition 
of the mdependence of Buenos Aires Subsequently he took 
very little part m public affairs , but true to his earlier principles 
he spoke against Catholic emancipation m April 1829, and voted 
against the Reform Bill m 1832 He died at his residence in Rich- 
mond Bark on the 15th of February 1844, and was buried at 
Mortlake In 1 78 1 he married Ursula Mary, daughter of Leonard 
Hammond of Cheam, Surrey, who died in 1811, leaving a son, 
William Leonard, who succeeded his father as Viscount Sidmouth, 
and four daughters In 1823 he married secondly Marianne, 
daughter of William Scott, Baron Stowell (d 1836), and widow 
of Thomas Townsend of Honington, Warwickshire Sidmouth 
suffers by comparison with the great men of his age, but he was 
honest and courageous in his opinions, loyal to his friends, and 
devoted to church and state 

The 2nd Viscount Sidmouth (1794-1864) was a clergyman of 
the Church of England , he was succeeded os 3rd Viscount by his 
son, William Wells Addington (b 1824) 

See Hon G Pellew, Life of Stdmouth (London, 1847) , Lord John 
Russell, Life and Ttmes of C J Fox (London, 1859-1866) , Lari 
Stanhope, Life of PtU (London, 1S61-1862) , Sir G C Lewis, Essays 
on the Administrations of Great Britain (London, 1864) , Spencer 
Walpole, History of England (London, 1878-1886) (A W H •) 

SIDMOUTH, a market town and watering-place in the Honiton 
parliamentary division of Devonshire, England, on the nver Sid 
and the English Channel, 167^ m W by S of London, by the 
London & South-Western railway Pop of urban district (1901) 
4201 Lying m a hollow, the town is shut in by hills which ter- 
minate in the forelands of Salcombe and High Peak, two sheer cliffs 
of a deep red colour The shore line curves away, beyond these, 
westward to the Start and eastward to Portland— both visible 
from Sidmouth beach The restored church of St Nicholas, 
dating from the 13th century, though much altered in the isth, 
contains a window given by Queen Victoria in 1866 m memory 
of her father, the duke of Kent, who lived at Woolbrook Glen, 
close by, and died there in 1820 An esplanade is built along the 
sea-wall, and the town possesses golf links and other recreation 
grounds The bathing is good, the clunate warm formerly of 
some importance, the harbour can no longer be entered by large 
vessels, and goods are transhipped into flat-bottomed lighters 
for conveyance ashore Fishing is extensively carried on and 
cattle fairs are held In the 1 3th century Sidmouth was a borough 
governed by a port -reeve Tradition tells of an older town 
buned under the sea , and Roman coins and other remains have 
been washed up on the beach Traces of an ancient camp exist 
on High Peak 

SIDNEY (or Sydney), ALGERNON (1622-1683), English 
politician, second son of Robert, 2nd earl of Leicester, and of 
Dorothy Percy, daughter of Henry, 9th earl of Northumberland, 
was bom at Penshurst, Kent, in 1622 As a boy he showed 
much talent, which was carefully trained under his father’s eye 
In 1632 with his elder brother Philip he accompanied his father 
on his mission as ambassador extraordinary to Chnstian IV of 
Denmark, whom he saw at Rendsburg In May 1636 Sidney 
went With his father to Pans, where he became a general favounte, 
and from there to Rome In October 1641 he was given a troop 
in his father’s regiment m Ireland, of which his brother, known 
as Lord Lisle, was m command In August 1643 the brothers 
returned to England At Chester their horses were taken by the 
Royalists, whereupon they again put out to sea and landed 
at Liverpool Here they were detained by the Parliamentary 
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commissioners, and by them sent up to London for safe custody 
Whether this was intended by Sidney or no, it is c^'rtam that 
from this time he ardently attached himself to the Par lamentary 
cause On the loth of May 1644 he was made captain if horse m 
Manchester’s amjy, under the Eastern Association He was 
shortly afterwards made lieutenant-colonel, and charged at the 
head of his regiment at Marston Moor (2nd July), where he was 
wounded and rescued with difficulty On the 2nd of April 1645 
he was given the command of a cavalry regiment in Cromwell’s 
division of Fairfax’s army, was appointed governor of Chichester 
on 10th May, and in December was returned to parliami-nt for 
Cardiff In July 1646 he went to Ireland, where his brother 
was lord-lieutenant, and was made lieutenant-general of horse 
in that kingdom and governor of Dublin Leaving London on 
ist of February 1647, Sidney arrived at Cork on the 22nd He 
was soon (8th April), however, recalled by ti resolution of the 
House passed through the interest of Lord Inchiquin On the 
7 th of May he received the thanks of the House of Commons 
On the 13th of October 1648 he was made lieutenant of Dover 
castle, of which he had previously been appointed governor He 
was at this time identified with the Independents as opposed to 
the Presbyterian party He was nominated one of the com- 
missioners to try Charles I , but took no part m the trial, retiring 
to Penshurst until sentence was pronounced That Sidney 
approved of the trial, though not of the sentence, there can, 
however, be little doubt, for m Copenhagen he publicly and 
vigorously expressed his concurrence On the 15th of May 1649 
he was a member of the committee for settling the succession 
and for regulating the election of future parliaments Sidney lost 
the governorship of Dover, however, m March 1651, in conse- 
quence, apparently, of a quarrel with his officers He then went 
to the Hague, where he quarrelled with Lord Oxford at play, 
and a duel was only prevented by their friends He returned to 
England in the autumn, and henceforward took an active share 
in parliamentary work On the 2^th of November Sidney was 
elected on the council of state and was evidently greatly con- 
sidered In the usurpation of Cromwell, however, he utterly re- 
fused all concurrence, nor would he leave his place in parliament 
except by force when Cromwell dispersed it on the 20th of April 
1653 He immediately retired to Penshurst, where he was con- 
cerned chiefly with family affairs In 1654 he again went to the 
Hague, and there became closely acquainted with De Witt 
On his return he kept entirely aloof from public affairs, and it is 
to this period that the Essay on Love is ascribed 
Upon the restoration of the Long Parliament, m May 1659, 
Sidney again took his seat, and was placed on the council of state 
He showed himself in this office especially anxious that the 
military power should be duly subordinated to the civil In June 
he was appointed one of three commissioners to mediate for a 
peace between Denmark, supported by Holland, and Sweden 
He was probably intended to watch the conduct of his colleague. 
Admiral Montagu (afterwards ist earl of Sandwich), who was m 
command of the Baltic squadron Of his character we have 
an interesting notice from Whitelocke, who refused to accompany 
him on the ground of his “ overruling temper and height ” 
Upon the conclusion of the treaty he went to Stockholm as 
plenipotentiary , and in both capacities he behaved with 
resolution and address When the restoration of Charles II took 
place Sidney left Sweden, on the 28th of June 1660, bringing 
with him from the king of Sweden a rich present in testimony 
of the estimation m which he was held Sidney went first to 
Copenhagen, and then, being doubtful of his reception by the 
English court, settled at Hamburg From there he wrote a 
celebrated letter vindicating his conduct, which will be found m 
the Somers Tracts He shortly afterwards left Hambui^, and 
passed through Germany by way of Venice to Rome His stay 
there, however, was embittered by misunderstandings wnth his 
father and consequent straits for money Five shillings a day, 
he says, served him and two men very well for meat, drink and 
firing He devoted himself to the study of books, birds and trees, 
and speaks of his natural delight m solitude being largely in- 
crease In 1663 he left Italy, passed through Switzerland, 


where he visited Ludlow, and came to Brussels m September, 
where his portrait was painted by van Egmondt , it is now at 
Penshurst He had thoughts of joining the impienal service, 
and offered to transport from England a body of the old Common- 
wealth men , but this was refused by the English court It is 
stated that the enmity against him was so great that now, as on 
other occasions, attempts were made to assassinate him On the 
breaking out of the Dutch war, Sidney, who was at the Hague, 
urged an invasion of England, and shortly afterwards went to 
Pans, where he offered to raise a rebellion in England on receipt 
of 100,000 crowns Unable, however, to come to terms with the 
French government, he once more went into retirement in 1666, — 
this tune to the south of France In August 1670 he was again m 
Pans, and Arlington proposed that he should receive a pension 
from Louis , Charles II agreed, but insisted that Sidney should 
return to Languedoc In illustration of his austere principles it 
IS related that, I ouis having taken a fane y to a horse belonging to 
him and insisting on possessing it, Sidney shot the animal, which, 
he said, “ was born a free creature, had served a free man, and 
should not be mastered by a king of slaves ” His father was now 
very ill, and after much difficulty Sidney obtained leave to come 
to England in the autumn of 1677 Lord I^icester died m 
November , and legal business connected with other portions 
of the succession detained Sidney from returning to France as he 
had intended He soon became involved in political intrigue, 
joining, in general, the country party, and holding close com- 
munication with Barillon, the French ambassador In the 
beginning of 1679 he stood for Guildford, and was warmly 
supported by Wilham Penn, with whom he had long been in- 
timate, and to whom he is said (as is now thought, erroneously) 
to have afforded assistance in drawing up the constitution of 
Pennsylvania He was defeated by court influence, and his 
petition to the House, complaining of an undue return, never 
came to a decision His Letters to Henry Savile, written at this 
penod, are of great interest He was m Pans, apparently only 
for a short while, m Nov^ember 1679 Into the prosecution of the 
Popish Plot Sidney thn w himself warmly, and was among those 
who looked to Monmouth, rather than to Orange, to take the 
place of James in the succession, though he afterwards dis- 
claimed all interest in such a question He now stood for 
Bramber (Sussex), again with Penn’s support, and a double 
return was made He is reported on the loth of August 1679 as 
being elected for Amersham (Buckingham) with Sir Roger Hill 
When parliament met, however, m October 1680, his election was 
declared void But now, under the idea that an alliance between 
Charles and Orange would be more hostile to English liberty 
than would the progress of the French arms, he acted with 
Barillon in influencing members of parliament in this sense, and 
IS twice mentioned as reteiving the sum of 500 guineas from the 
ambassador Of this there is no actual proof, and it is quite 
possible that Barillon entered sums in his accounts with Louis 
which he never paid away In any case it is to be remembered 
that Sidney is not chaiged with receiving money for advocatmg 
opinions which he did not enthusiastically hold 

Upon the dissolution of the last of Charles’s parliaments 
the king issued a justificatory declaration This was at once 
answered by a paper entitled A Just and Modest Vindication, 
, the first sketch of which is imputed to Sidney It was then, 
too, that his most celebrated production, the Discourses con- 
cerning Government, was concluded, in which he upholds the 
doctrine of the mutual compact and traverses the High lory 
positions from end to end In especial he vindicates the pro- 
priety of resistance to kingly oppression or misrule, upholds the 
existence of an hereditary nobility interested in tluir country’s 
good as the firmest barrier against such oppression, and main- 
tains the authority of parliaments In each point the English 
constitution, which he ardently admires, is, he says, suffering 
the prerogatives of the crown are disproportionately great , 
the peerj^e has been degraded by new creatiogs , and parlia- 
ments are slighted 

hor a long while Sidney kept himself aloof from the duka of 
Monmouth, to whom he was introduced by Lord Howard After 
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the death of Shaftesbury, however, m November 1682, he entered 
into the conferences held between Monmouth, Russell, Essex, 
Hampden and others That treasonable talk went on seems 
certain, but it is probable that matters went no further The 
watchfulness of the court was, however, aroused, and on the 
discovery of the Rye House Plot, Sidney, who hatl always been 
regarded m a vague way as dangerous, was arrested while at 
dinner on the 26th of June 1683 His papers were canned off, 
and he was sent at once to the Tower on a charge of high treason 
For a considerable while no evidence could be found on which 
to establish a charge Jeffreys, however, was made lord chief- 
justice in September , a jury was packed , and, after consulta- 
tions between the judge and the crown lawyers, Sidney was 
brought to listen to the indictment on the 7th of November 
The trial began on the 21st of November Sidney was refused a 
copy of the indictment, m direct violation of law, and he was 
refused the assistance of counsel Hearsay evidence and the 
testimony of the perjured informer Lord Howard, whom Sidney 
had been instrumental in introducing to his friends, were first 
produced This being insufficient, partial extracts from papers 
found in Sidney’s study, and supposed only to be in his Jiand- 
writing, in which the lawfulness of resistance to oppression was 
upheld, were next relied on He was indicted for “ conspiring 
and compassing the death of the king ” Sidney conducted his 
case throughout with great skill , he pointed especially to the 
fact that Lord Howard, whose character he easily tore to shreds, 
was the only witness against him as to treason, whereas the law 
lequired two, that the treason was not accurately defined, that 
no proof had been given that the papers produced were his, 
and that, even if that were proved, these papers were in no way 
connected with the charge Against the determination to secure 
a conviction, however, his courage, eloquence, coolness and skill 
were of no avail, and the verdict of “ guilty ” was given On 
the 25th of November Sidney presented a petition to the king, 
praying for an audience, which, however, under the influence of 
James and Jeffreys, Charles refused On the 26th he was brought 
up for judgment, and again insisted on the illegality of his con- 
viction Upon hearing his sentence he gave vent to his feelings 
in a few noble and beautiful words Jeffreys having suggested 
that his mind was disordered, he held out his hand and bade the 
chief-justice feel how calm and steady his pulse was By the 
advice of his friends he presented a second petition, offering, 
if released, to leave the kingdom at once and for ever The 
supposed necessity, however, of checking the hopes of Mon- 
mouth’s partisans caused the king to be inexorable The last 
days of Sidney’s life were spent in drawing up his Apology and 
in discourse with Independent ministers He was beheaded on 
the morning of the 7th of December 1683 His remains were 
buried at Penshurst (O A ) 

SIDNEY, SIR HENRY (1529-1586), lord deputy of Ireland, 
was the eldest son of Sir William Sidney, a prominent politician 
and courtier m the reigns of Henry VIII and Edward VI , 
from both of whom he received extensive grants of land, in- 
cluding the manor of Penshurst in Kent, which became the 
principal residence of the family Henry was brought up at court 
iis the companion of Prince Edward, afterwards King Edward 
VI , and he continued to enjoy the favour of the sovereign 
throughout the reigns of Edward and Mary In 1556 he went to 
Ireland with the lord deputy, the earl of Sussex, who in the 
previous year had married his sister Frances Sidney , and from 
the first he had a large share in the administration of the country, 
especially in the military measures taken by his brother-in-law 
for bringing the native Irish chieftains into submission to the 
English Crown In the course of the lord deputy’s Ulster 
expedition in 1557 Sidney devastated the island of Rathlin , and 
dunng the absence of Sussex in England m the following year 
Sidney was charged with the sole responsibility for the govern- 
ment of Ireland, which he conducted with marked ability and 
success A second absence of the lord deputy from Ireland, 
occasioned by ^he ac( ession of Queen Elizabeth, threw the chief 
coQtrol into Sidney’s hands at the outbreak of trouble with Shane 
O’Neill, and he displayed great skill m temporizing with that 


redoubtable chieftain till Sussex reluctantly returned to his 
duties in August 1559 About the same time Sidney resigned 
his office of vice-treasurer of Ireland on being appointed president 
of the Welsh Marches, and for the next few years he resided 
chiefly at Ludlow Castle, with frequent visi^ to the court m 
London. 

In 1565 Sidney was appointed lord deputy of Ireland in place 
of Sir Nicholas Arnold, who had succeeded the earl of Sussex in 
the previous year He found the country in a more impoveiished 
and more turbulent condition than when he left it, the chief 
disturbing factor being Shane O’Neill in Ulster With difficulty 
he persu^ed Elizabeth to sanction vigorous measures against 
O’Neill , and although the latter successfully avoided a decisive 
encounter, Sidney restored O’Neill’s rival Calvagh O’Donnell 
to his rights, and established an English garrison at Derry which 
did something to maintain order In 1 567 Shane was murdered 
by the MacDonnells of Antrim (see O’Neill), and Sidney was 
then free to turn his attention to the south, where with vigour 
and determination he arranged the quarrel between the earls of 
Desmond and Ormonde, and laid his hand heavily on other dis- 
turbers of the peace , then, returning to Ulster, he compelled 
Turlough Luineach O’Neill, Shane’s successor in the clan chief- 
tainship, to make submission, and placed garrisons at Belfast 
and C^ickfergus to overawe Tyrone and the Glynns In the 
autumn of 1567 Sidney went to England, and was absent from 
Ireland for the next ten months On his return he urged upon 
Cecil the necessity for measures to improve the economic con- 
dition of Ireland, to open up the country by the construction of 
roads and bridges, to replace the Ulster tribal institutions by a 
system of freehold land tenure, and to repress the ceaseless 
disorder prevalent in every part of the island In pursuance of 
this policy Sidney dealt severely with the unruly Butlers in 
Munster At Kilkenny large numbers of Sir Edmund Butler’s 
followers were hanged, and three of Ormonde’s brothers were 
attainted by an act of the Irish parliament in 1570 Enlightened 
steps were taken for the education of the people, and encourage- 
ment was given to Protestant refugees from the Netherlands to 
settle in Ireland 

Sidney left Ireland in i57i,aggneved by the slight appreciation 
of his statesmanship shown by the queen , but he returned thither 
in September 1575 with increased powers and renewed tokens 
of royal approval, to find matters m a worse state than before, 
especially in Antrim, where the MacQuillins of the Route and 
Sorley Boy Mac Donnell (^v ) were the chief fomenters of disorder 
Having to some extent pacified this northern territory, Sidney 
repaired to the south, where he was equally successful in making 
his authority respected He left his mark on the administrative 
areas of the island by making shire divisions on the L,nglish model 
At an earlier period he hiid already m the north combined the 
districts of the Ardes and Clandeboye to form the county of 
Carnckfergus, and had converted the country of the O’Farrclls 
into the county of Longford , he now Carried out a similar 
policy in Connaught, wheie the ancient Irish district of Thomond 
became the county Clare, and the counties of Galway, Mayo, 
Sligo and Roscommon were also delimited He suppressed a 
rebellion headed by the earl of Clanricarde and his sons in 1576, 
and hunted Rory O’More to his death two years later Meantime 
Sidney’s methods of taxation had caused discontent among 
the gentry of the Pale, who earned their grievances to Queen 
Elizabeth Greatly to Sidney’s chagrin the q^ueen censured his 
extravagance, and notwithstanding his distinguished services 
to the crown he was recalled m September 1578, and was coldly 
received by Elizabeth He lived chiefly at Ludlow Castle for 
the remainder of his life, performing his duties as president of 
the Welsh Marches, and died there on the 5th of May 1586 

Sir Henry Sidney was the ablest statesman charged with the 
government of Ireland in the i6th century , and the meagre 
recognition which his unrewarded services received was a con- 
spicuous example of the ingratitude of Elizabeth Sidney 
mamed in 1551 Mary, eldest daughter of John Dudley, duke of 
Northumberkmd, by whom he had three sons and four daughters 
His eldest son was Sir Philip Sidney (^ v ), and his second was 
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Robert Sidney, ist earl of Leicester {qv) , his daughter Mary 
married Heniy Herbert, 2nd earl of Pembroke, and by reason of 
her association with her brother Philip was one of the most 
celebrated women of her time (see Pembroke, Earls of) 

See Calendar of^ State Papers relating to Ireland, Henry VIII - 
Elizabeth , Calendar of the Carew MSS , ] O Donovan s edition of 
The Annals of Ireland by the 1 our Masters (7 vols , Dublin, 1851) , 
Holinshed 3 Chronicles, vol iii (6 voH , London, 1807) , Richard 
Bagwell, Ireland under the Tudors (3 vols , London, 1885) , Calendar 
of A ncient Records of Dublin, edited by Sir J T Gilbert, vols 1 and 11 
IDublin, 1889) , Sir J I Gilbert, History of the Viceroys of Ireland 
(Dublin, 1865) , J A Froude, History of England (12 vols , London, 
1856-1870) (R J M) 

SIDNEY, SIR PHILIP (1554-1586), English poet, statesman 
and soldier, eldest son of Sir Henry Sidney and his wife Mary 
Dudley, was born at Penshurst on the 30th of November 1554 
His father. Sir Henry Sidney (1529-1586), vigis three times lord 
deputy of Ireland, and in 1560 became lord president of Walts 
Philip Sidney’s childhood was spent at Penshurst , and before he 
had completed his tenth year he was nominated by his father 
lay rector of Whitford, Flintshire A deputy was appointed, and 
Philip enjoyed the revenue of the benefice for the rest of his life 
On the 1 7th of October 1 564 he was entered at Shrewsbury school, 
not far from his father’s official residence at Ludlow Castle, on the 
same day with his life-long friend and first biographer, Fulke 
Greville An affectionate letter of advice from his father and 
mother, written about 1565, was preserved and printed in 1591 
(A Very Godly Letter , ) In 1568 Sidney was sent to Christ 

Church, Oxford, where he formed lasting friendships with 
Richard Hakluyt and William Camden But his chief companion 
was Fulke Greville, who had gone to Broadgates Hall (Pembroke 
College) Sir Henry Sidney was already anxious to arrange 
an advantageous marriage for his son, who was at that time heir 
to his uncle, the earl of Leicester, and Sir William Cecil agreed 
to a betrothal with his daughter Anne But m 1571 the match 
was broken off, and Anne Cecil married Edward Verc, 17th 
earl of Oxford In that year Philip left Oxford, and, after some 
months spent chiefly at court, received the queen’s leave in 1572 
to travel abroad “ for his attaining the knowledge of foreign ] 
languages ” 

He was attached to the suite of the earl of Lincoln, who was ! 
sent to Pans m that year to negotiate a marriage between Queen 
Elizabeth and the due d’Alen9on He was in the house of Sir 
Francis Walsingham in Pans during the massacre of Saint 
Bartholomew, and the events he witnessed no doubt intensified 
his always militant Protestantism In charge of Dr Watson, 
dean, and afterwards bishop, of Winchester, he left Pans for 
Lorraine, and in March of the next year had arrived m Frankfort 
on the Main He lodged there in the house of the learned printer 
Andrew Wechel, among whose guests was also Hubert Languet 
Fulke Greville describts Philip Sidney when a schoolboy as 
characterized bv “ such staidness of mind, lovely and familiar 
gravity, which earned grace and rc^crence far above greater 
years ” “ Though I lived with him, and knew hmi from a child,” 
he says, “ yet I never knew him other than a man ” These 
qualities attracted to him the friendship of grave students of 
affairs, and m France he formed close connexions with the 
Huguenot leaders Languet, who was an ardent supporter of 
the Protestant cause, conceived a great affection for the younger 
man, and travelled in his company to Vienna In October Sidney 
left for Italy, having first of all entered into a compact with his 
friend to write every week This arrangement was not strictly 
observed, but the extant letters, more numerous on Languct’s 
side than on Sidney’s, afford a considerable insight into Sidney’s 
moral and political development Languet’s letters abound 
with sensible and affectionate advice on his studies and his 
affairs generally 

Sidney settled for some time in Venice, and in February 1574 
he sat to Paolo Veronese for a portrait, destined for Languet 
His friends seem to have feared that his zeal for Protestantism 
might be corrupted by his stay m Italy, and languet exacted 
from him a promise that he would not go to Rome In July he 
was seriously ill, and immediately on his recovery started for 
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Vienna From there he accompanied Languet to Poland, where 
he IS said to have been asked to become a candidate for the vacant 
crown On bis return to Vienna he fulfilled vague diplomatic 
duties at the imperial court, perfecting himself meanwhile, 
m company with Edward Wotton, in the art of horsemanship 
under John Pietro Pugliano, whose skill and wit he celebrates 
m the opening paragraph of the Defence of Poeste He addressed 
a letter from Vienna on the state of affairs to Lord Burghley, 
in December 1574 In the spring of 1575 he followed the court 
to Prague, where he received a summons to return home, appar- 
ently because Sir Francis Walsingham, who was now secretary of 
state, feared that Sidney had leanings to C atholicism 

His sister, Mary Sidney, was now at court, and he had an 
influential patron in his uncle, the earl of Leicester He accom- 
panied the queen on one of her royal progresses to Kenilworth, and 
afterwards to Chartley Castle, the seat of Walter Devereux, earl 
of Essex There he met Penelope Devereux, the “ Stella ” of the 
sonnets, then a child of twelve Essex went to Ireland in 1576 to 
fill his office as earl marshal, and in September occurred his 
mysterious death Philip Sidney was m Ireland with his father at 
the time Essex on his deathbed had desired a match between 
Sidney and his daughter Penelope Sidney was often harassed 
with debt, and seems to have given no serious thought to the 
question for some time, but Edward Waterhouse, an agent of 
Sir Henry Sidney, writing in November 1576, mentions “ the 
treaty between Mr Philip and my lady Penelope” {Sidney 
Papers, i p 147) In the spring of 1577 Sidney was sent to con- 
gratulate Louis, the new elector Palatine, and Rudolf II , who 
had become emperor of Germany He received also general in- 
structions to discuss with various princes the advancement of the 
Protestant cause 

After meeting Don John of Austria at Louvain, March 1577, 
he proceeded to Heidelberg and Prague He persuaded the 
elector’s brother, John Casimir, to consider proposals for a 
league of Protestant princes, and also for a conference among 
the Protestant churches At Prague he ventured on a harangue 
to the emperor, advocating a general league against Spam and 
Rome This address naturally produced no effect, but does not 
seem to have been resented as much as might hav e been expected 
On the return journey he visited William of Orange, who formed 
a high opinion of Sidney In April 1577 Mary Sidney married 
Hinry Herbert, 2nd earl of Pembroke, and m the summer 
Philip paid the first of many visits to her at her new home at 
Wilton But later in the yiar he was at court defending his 
father’s interests, particularly against the carl of Ormonde, who 
was doing all he could to prejudice Elizabeth against the lord 
deputy 

Sidney drew up a detailed defence of his father’s Irish govern- 
ment, to be presented to the queen A rough draft of four of the 
seven sections of this treatise is preserved in the British Museum 
{Cotton MS , Titus B, xn pp 557-559), and even in its frag- 
mentary condition it justifies the high estimate formed of it 
by Edward Waterhouse (S?(i«cy Pa/>tri, p 228) Sidney watched 
with interest the development of affairs in the Netherlands, but 
was fully occupied in defending his father’s interests at court He 
came also in close contai t with many men of letters In 1578 he 
met h dmund Spenser, who in the next year dedicated to him 
his Shepherdes Calendar With Sir Edward Dyer he was a 
member of the Areopagus, a society which sought to mtroduce 
classical metres into tnglish verse, and many strange experi- 
ments were the result In 1578 the earl of Leicester entertained 
Elizabeth at Wanstead, Essex, with a masque, The Lady of the 
May, written for the occasion by Philip Sidney But though 
Sidney enjoyed a high measure of the queen’s fav our, he was not 
permitted to gratif> his desire for activ e emplov ment He was 
already more or less involved m the disgrace of his uncle 
Leicester, following on that nobleman’s marriage with Lettice, 
countess of Essex, when, in 1579, he had a quarrel on the tennis- 
court at Whitehall with the earl of Oxford Sidney proposed 
a duel, which was forbidden by Elizabeth Th%i e was more m 
the quarrel th xn appeared on the surface Oxford was one o( the 
chief supporters of the queen’s propooed marriage with Alen9on, 
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now due d’Anjou, and Sidney, m giving the he to Oxford, 
affronted the leader of the French party In January 1580 he 
went further in his opposition to the match, addressing to Ehza- 
beth a long letter m which the arguments against the alliance 
were elaborately set forth This letter {Sidney Papers, pp 287- 
292), m spite of some judicious compliments, was regarded, 
not unnaturally, by the queen as an intrusion Sidney was 
compelled to retire from court, and some of his friends feared 
for his personal safety A letter from Languet shows that he 
had written to Elizabeth at the instigation of “ those whom he 
was bound to obey,” probably Leicester and Walsingham 
Sidney retired to Wilton, or the neighbouring village of 
Ivychurch, where he joined his sister in writing a paraphrase 
of the Psalms Here too he began his Arcadia, for his sister’s 
amusement and pleasure In October 1580 he addressed a long 
letter of advice, not without affectionate and colloquial inter- 
ruptions, to his brother Robert, then about to start on his con- 
tinental tour This letter {Sidney Papers, p 283) was printed in 
Profitable Instructions for Travellers (1633) It seems that a 
promise was exacted from him not to repeat his indiscretions 
in the matter of the French marriage, and he returned to court 
In view of the silence of contemporary authority, it is hardly 
possible to assign definite dates to the sonnets of Astrophel and 
Stella Penelope Devereux was married against her will to 
Robert, Lord Rich, in 1581, probably very soon after the letter 
from Penelope’s guardian, the darl of Huntingdon, desiring the 
queen’s consent The earlier sonnets arc not indicative of over- 
whelming passion, and it is a reasonable assumption that Sidney’s 
hking for Penelope only developed into passion when he found 
that she was passing beyond his grasp MrA W Pollard assigns 
the magnificent sequence beginning with No 33 — 

” I might I unhappy word — O me, I might, 

And then would not, or could not, see my bhsse,” — 
to the period following on Stella’s reappearance at court as Lady 
Rich It has been argued that the whole tenor of Philip’s life 
and character was opposed to an overmastering passion, and 
that there is no ground for attaching biographical value to these 
sonnets, which were merely Petrarchan exercises That Sidney 
was, like his contemporaries, a cartful and imitative student 
of French and Italian sonnets is patent He himself confesses 
in the first of the series that he “ sought fit words to paint the 
blackest face of woe,” by ” oft turning others’ leaves ’ before he 
obeyed the command of his muse to “ look in his heart and write ” 
The account of his passion is, however, too circumstantial to be 
hghtljr regarded as fiction Mr Pollard sees in the sonnets a 
description of a spiritual struggle between his sense of a high 
political mission and a disturbing passion calculated to lessen his 
efforts in a larger sphere It seems certain, at any rate, that he 
was not solely preoccupied with scruples against his love for 
Stella because she was already married He had probably been 
writing sonnets to Stella for a year or more before her marriage, 
and he seems to have continued to address her after his own 
marriage Thomas Nash defined the general argument epigram- 
matically as “ cruel chastity — the prologue Hope, the epilogue 
Despair ” But after Stella’s final refusal Sidney recovered his 
earlier serenity, and the sonnet plated by Mr Pollard at the 
end of the series — “ leave me, 0 Love, which reachest but to 
dust ” — expresses the triumph of the spirit 
Meanwhile he prosecuted his duties as a courtier and as member 
for Kent m parliament On the 15th and i6th of May 1581 
he was one of the four challengers in a tournament arranged in 
honour of the visit of the duke of Anjou In 1579 Stephen 
Gosson had dedicated to Sidney his School of Abuse, an attack 
on the stage, and incidentally on poetry Sidney was probably 
moved by this treatise to write his own Apologte for Poetne, 
dating from about 1581 In 1583 he was knighted in order that 
he might act as proxy for Prince John Casimir, who was to be 
installed as Knight of the Garter, and in the autumn of that year 
he married Frances, daughter of his friend and patron Sir Francis 
Walsingham, a^girl of fourteen or fifteen years of age In 1584 
hejnet Giordano Bruno at the house of his friend Fulke Greville, 
and two of the philosopher’s books are dedicated to him 


Sidney was employed about this time in the translation from 
the French of his friend Du Plessis Mornay’s treatise on the 
Christian religion He still desired active service and took an 
eager interest in the enterprises of Martin Frobisher, Richard 
H^cluyt and Walter Raleigh In 1584 he wa^sent to France to 
condole with Henry III on the death of his brother, the duke of 
Anjou, but the king was at Lyons, and unable to receive the 
embassy Sidney’s interest in the struggle of the Protestant 
princes against Spam never relaxed He recommended that 
Elizabeth should attack Philip II in Spam itself So keen an 
interest did he take in this policy that he was at Plymouth about 
to sail with Francis Drake’s fleet in its expedition against the 
Spanish coast (1585) when he was recalled by the queen’s orders 
He was, however, given a command in the Netherlands, where he 
was made governor of Flushing Arrived at his post, he con- 
stantly urged reselute action on his commander, the earl of 
Leicester, but with small result In July 1586 he made a success- 
ful raid on Axel, near Flushing, and in September he joined the 
force of Sir John Norris, who was operating against Zutphen 
On the 22nd of the month he joined a small force sent out to 
intercept a convoy of provisions During the fight that ensued 
he was struck in the thigh by a bullet He succeeded in riding 
back to the camp The often-told story that he refused a ciqi 
of water in favour of a dying soldier, with the words, “Thy need 
is greater than mine,” is in keeping with his character He owed 
his death to a quixotic impulse Sir William Pelham happening 
to set out for the fight without greaves, Sidney also cast off his 
leg-armour, which would have defended him from the fatal wound 
He died twent> -five days later at Amheim, on the 1 7th of October 
1586 The Dutch desired to have the honour of his funeral, but 
the body was taken to England, and, after some delay due to the 
demands of Sidney’s creditors, received a public funeral m St 
Paul’s Cathedral on the i6th of February 1587 
Sidney’s death was a personal grief to people of all classes 
Some two hundred elegies were produced in his honour Of all 
these tributes the most famous is Astrophel, A Pastoral Elegte, 
added to Fdmund Spenser’s Cohn Clout's Come Home Again 
(1595) Spenser wrote the opening poem , other contributors 
are Sidney’s sister, the countess of Pembroke, Lodowick Bryskett 
and Matthew Roydon In the bare enumeration of Sidney’s 
achievements there seems little to justify the passionate admira- 
tion he excited So calm an observer as W illiam of Orange desired 
Fulke Greville to give Elizabeth ” his knowledge and opinion of a 
fellow-servant of his, that (as he heard) lived unemployed under 
her If he could judge, her Majesty had one of the ripest and 
greatest counsellors of estate in Sir Philip Sidney, that this day 
lived in Europe ” (Fulke Greville, Life of Sidney, ed 1816, p 21) 
His fame was due first of all to his strong, radiant and lovable 
character Shelley placed him in Adonats among the “ inheritors 
of unfulfilled renown,” as “ sublimely mild, a spirit without 
spot ” 

Sidney left a daughter Frances (b 1584), who married Roger 
Manners, carl of Rutland His widow, who, in spite of the 
stru tures of some writers, was evidently sincerely attached to him, 
married m 1590 Robert Devereux, second earl of Fssex, and, 
after his death in 1601, Richard de Burgh, earl of Clanricarde 
Sidney’s writings were not published during his lifetime A 
Worke concerning the trewnesse of the Christian Religion, trans- 
lated from the French of Du Plessis Momay, was completed 
and published by Arthur Golding in 1587 

The Countesse of Pembroke's Arcadia written by Phthppe Stdnei 
(1590), m quarto, is the earliest edition of Sidney’s famous 
romance ^ A folio edition, issued in 1593, is stated to have been 
revised and rearranged by the countess of Pembroke, for whose 
delectation the romance was written She was charged to destroy 
the work sheet by sheet as it was sent to her The circumstances 
of Its composition partly explain the difference between its 
intricate sentences, full of far-fetched conceits, repetition and 
antithesis, and the simple and dignified phrase of the Apologie for 
Poetne The style is a concession to the fashionable taste m 
^ For a bibliography of this and subsequent editions see the fac 
siixule reprint (i^i) of this quarto, edited by Dr Oskar Sommer 
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literature which the countess may reasonably be supposed to 
have shared , but Sidney himself, although he was no friend to 
euphuism, was evidently indulging his own mood m this highly 
decorative prose The mam thread of the story relates how the 
princes Musidorus«and Pyrotles, the latter disguised as a woman, 
Zelraane, woo the princesses Pamela and Philoclea, daughters of 
Basilius and Gynaec la, king and queen of Arcady I he shepherds 
and shepherdesses occupy a humble place in the story Sidney 
used a pastoral setting for a romance of chivalry complicated 
by the elaborate intrigue of Spanish writers Nor are these 
intrigues of a purely innocent and pastoral nature Sidney 
described the passion of love under many asi>ccts, and the guilty 
queen Gynaecia is a genuine tragic heroine The loose frame- 
work of the romance admits of descriptions of tournaments, 
Elizabethan palaces and gardens and numerous fine speeches 
It also contains some lyrics of much beauty * Charles I recited 
and copied out shortly before his death Pamela’s prayer, which 
IS printed m the Eikon Bastlike Milton reproached him m the 
Ftkonoklasles with having “ borrowed to a Christian use prayers 
offered to a heathen god and that in no senous book, but 
in the vain amatorious poem of Sir Philip Sidney’s Arcadia ” 
Professor Courthope {Hist of English Poetry , i 215) points out 
that the tragedy of Sidney’s life, the divorce between his ideals 
of a nobly active life and the enforced idleness of a courtier’s 
existence, is intimately connected with his position as a pioneer 
in fiction, in which the life represented is tacitly recognized as 
being contrary to the order of existence Sidney’s wide acquaint- 
ance with European literature is reflected in this book, but he 
was especially indebted to the Arcadia of Jacopo Sannazaro, and 
still more to George Montemayor’s imitation of Sannazaro, the 
Diana Fnamorada The artistic defec ts of the Arcadia in no way 
detracted from its popularity Both Shakespeare and Spenser 
were evidently acquainted with it John Day’s lie of Guls, and 
the plots of lleaumont and Fletcher’s Cupid's Revenge, and of 
James Shirley’s Arcadia, were derived from it The book had 
more than one supplement Gervasc Markham, Sir William 
Alexander (earl of Stirling) and Richard Beling wrote con- 
tinuations 

The scries of sonnets to Stella were printed in 1591 as Sir P S 
Hts Astro phel and Stdla, by Thomas Newman, with an intro- 
ductory epistle by 1 Nash, and some sonnets by other writers 
In the same year Newman issued another edition with many 
changes m the text and without Nash’s preface His first 
edition was (probably later) reprinted by Matthew Lownes 
In 1598 the sonnets were reprinted in the folio edition of Sidney’s 
works, entitled from its most considerable item The Countesse 
of Pembroke's Arcadia, edited by Lady Pembroke, with con- 
siderable additions T he songs arc placed in their proper position 
among the sonnets, instead of being grouped at the end, and two 
of the most personal poems (possibly suppressed out of con- 
sideration for Lady Rich in the first instance), which afford the 
best key to the interpretation of the scries, appear for the first 
time Sidney’s sonnets adhere more closely to French than to 
Italian models The octave is generally fairly regular on two 
rhymes, but the sestet usually terminates with a couplet The 
Apologte for Poetrie was one of the “ additions ” to the countess 
of Pembroke’s Arcadia (1598), where it is entitled “ Ihe Defence 
of Poesie ” It first appearecl separately in 1594 (unique copy 
in the Rowfant Library, reprint 1904, Camb Univ Press) 
Sidney takes the word “ poetry ” in the wide sense of any imagina- 
tive work, and deals with its various divisions Apart from the 
subject matter, which is interesting enough, the book has a 
great value for the simple, direct and musical prose m which it is 
written The Psalmes of David, the paraphrase in which he 
collaborated with his sister, remained m MS until 1823, when it 
was edited by S W Singer A translation of part of the Divine 
Sepmatne of G Salluste du Bartas is lost There are two pastorals 
by Sidney in Davison’s Poetical Rhapsody (1602) 

Letters and Memorials of State (1746) is the title of an in- 
valuable collection of letters and documents relating to the Sidney 
family, transcribed from originals at Penshurst and elsewhere by 
Arthur Colhns Fulke Greville’s Life of the Renowned Sir Philip 
Sidney is a panegyric dealing chiefly with his pubhc policy The 
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Correspondence of Sir Philip Sidney and Hubert Languet was tran - 
lated from the Latm and pubhshed with a memoir by Steuart A 
Pears (1845) The best biography of Sidney is A Memoir of Sir 
Philip Sidney by H R Fox Bourne (18O2) A revised life by the 
same author is included m the “ Heroes of the Nations " senes (1 891) 
Cntical appreciation is available in J A Symonds’s Sir Philip 
Sidney (ibSt)), m the " English Men of Letters scries , in J J A 
Jusserand’s English Novel in the Time of Shakespeare (1890) , and m 
modem editions of Sidney's works, among which may be mentioned 
Mr A W Pollard’s edition (1888) of Astrophel and Stella, Professor 
Arber’s reprint (1868) of AnApologie for Poetrie, and Mr Sidney Lee’s 
Elixabethan Sonnets (1904) in the re-issuc of Professor Arber’s English 
Garner, where the sources of Sidney s sonnets are fully discussed 
See also a collection of Stdneiana printed for the Roxburghc Club in 
1837, a notice by Mrs Humphry Ward in Ward s English Poets, 
1 341 seq , and a dissertation by Dr K Brunhuber, Sir Philip 
Sidney’s Arcadia und ihre Nachlaufer (Numberg, 1903) A com- 
plete text of Sidney's prose and poetry, edited by Albert Feuillerat, 
IS to be included in the Cambridge English Classics 

SIDNEY, a city and the county-seat of Shelby county, Ohio, 
U S A , on the Miami river, about 33 m S by W of Lima 
Pop (1890) 4850 , (1900) 5688 (28a bemg foreign-born and 108 
negroes) , (1910) 6607 Sidney is served by the Oev^land, 
( incmnati, Chicago & St Louis, the Cincinnati, Harmful & 
Dayton, and the Western Ohio (tlcctnc) railways The city is 
situated on an elevated tableland, m an agricultural region 
Sidney has a public library, and a monumental building, a 
memorial, erected m 1875, to the soldiers in the American Civil 
War, and now devoted to various pubhc uses The river here 
provides some water-power, and the city has various manu- 
factures Sidney was laid out as the county-seat m 1819, was 
incorporated as a village in 1831 and first chartered as a city 
m 1897 

SIDON (Phoen p^, Hebrew pn, Assyr Sidunnu, Lgypt 
Dtduna), formerly the principal city of Phoenicia, now a small 
town of about 15,000 inhabitants, situated on the Syrian coast 
between Beirut and Sur (T>re) The name, which the Arabs 
now pronounce Saida, has been explained as meaning “ fish- 
town ” (cf Hebr ns “ to hunt,” m Phoen perhaps “ to fish ”) , 
more likely it is connected with the god Sid, who is known only 
as an element in proper names (see Cookt, North-Sem Inscrr 
p 91), possibly both town and people were named after him 
The ancient city extended some 800 yds inland from the shore 
over ground which is now covered by fruit-gardens From a 
series of inscriptions, all gnmg the same text, discovered at 
Bostar esh-Shekh, a little way to the N of Saida, we learn that 
the ancient city was divided into three divisions at least, one of 
which was called “ Sidon by the sea,” and another “ Sidon on the 
plain ” (^) (see N -Sem Inscrr App 1 ) In front of the flat 
promontory to which the modern Sidon is confined there stretches 
northwards and southwards a rocky peninsula , at the northern 
extremity of this begins a series of small rocks enclosing the 
harbour, which is a very bad one The port was formerly pro- 
tected on the north by the Qal'at el-Bahr (“ Sea Castle ”), a 
building of the 13th century, situited on an island still connected 
with the mainland by a bridge On the S side of the town lay 
the so-called Egyptian harbour, which was filled up m the 17th 
century in order to keep out the Turks The wall by which 
Sidon IS at present surrounded is pierced by two gates , at the 
southern angle, upon a heap of rubbish, stand the remains of the 
citadel The streets are very narrow, and the buildings of any 
interest few , most prominent are some large caravanserais 
belonging to the period of Sidon’s modern prosperity, and the 
large mosque, formerly a church of the knights of St John 
The mhabitants support themselves mainly on the produce of 
their luxuriant gardens , but the mcrcasmg trade of Beirut 
has withdrawn the bulk of the commerce fiom Sidon In earlier 
days Phoenicia produced excellent wine, that of Sidon being 
specially esteemed , it is mentioned in an Aramaic papyrus from 
Egypt (4th century st , N S I p 213) One of the chief in- 
dustries of Sidon used to be the manufacture of glass from the 
fine sand of the river Belus To the S E of th^ town hes thi 
Phoenician necropolis, which has been to a great extent investi- 
gated The principal finds arc sarcophagi, and next to these 
sculptures and paintings It was here that the superb Greek 
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sarcophagi, which are now in the Imperial Museum at Constanti- 
nople, were found, and the sarcophagi of the two Sidoman kings 
Eshmunazar (Louvre) and Tabnith (Imperial Museum, Con- 
stantinople), both of them with important Phoenician mscnptions 

The ancient history of Sidon is discussed in the article 
Phoenicia. In a.d 325 a bishop of Sidon attended the Council 
of Nicaea In 637-638 the town was taken by the Arabs 
Dunng the Crusades it was alternately m the possession of the 
Franks and the Mahommedans, but finally fell into the hands of 
the latter m 1291 As the residence of the Druse Amir Fakhr 
ud-Dm, It rose to some prosperity about the beginnmg of the 
17th century, but towards the close of the i8th its commerce again 
passed away and has never returned The bibhcal references to 
Sidon are Gen x 15 (the people), xlix 13, Is xxiii 1-14 , 
Ezek xxvii 8, Actsxxvu 3 Sidon is nearly always mentioned 
along with Tyre— Jer xxvii 3, xlvu 4 , Ezra lu. 7 , Joel 111 4 , 
Markin 8 and Luke vi 17, Mark vu 24, 31, and Matt xv 21, 
Matt xi 21 and Luke x 13 f , Acts xii 20 In the Old Testa- 
ment, as frequently m Greek literature, “ Sidonians ” is used 
nOfijigil^ocal but m an ethnic sense, and means “ Phoenicians,” 
heiilM||b name of Sidon was familiar to the Greeks earlier than 
tha^ff'Tyre, though the latter was the more important city 
(ed Meyer, Encycl Btbl col 4505) 

See Robinson, Btbl Res ii 478 u , Prutz, Aus Phonicien (1876), 
98 fi Pietschmann, Gesch d Phoniztev (1889), 53-58 , Hamdy Bey 
and T Reinach, Nicropole royale d i>idon (1892-1896) , A bocui m 
Baedeker, Pal u Synen (G A C ♦) 

SIEBENGEBIRGE (“ The Seven Hills ”), a cluster of hills m 
Germany, on the Rhine, 6 m above Bonn They are of volcanic 
origin, and form the north-western spurs of the Westerwald 
In no part of the Rhine valley is the scenery more attractive , 
crag and forest, deep dells and gentle vine-clad slopes, ruined 
castles and extensive views on er the broad Rhine and the plain 
beyond combine to render the Siebcngebirge the most favourite 
tourist resort on the whole Rhine The hills are as follows 
the steep Drachenfels (1067 ft ), abuttmg on the Rhme and 
surmounted by the rums of an old castle , immediately behmd it, 
and connected by a narrow ridge, the Wolkenburg (1076 ft), 
lying apart, and to the N of these, the Petersberg (1096 ft ), 
with a pilgrimage chapel of St Peter , then, to the S of these 
three, a cham of four — viz the Olberg (1522 ft ), the highest of 
the range, the Lowenburg (1506 ft), the Lohrberg (1444 ft), 
and, farthest away, the Nonnenstromberg (1107 ft) At the 
foot of the Drachenfels, on the north side, lies the little town 
of Konigswmter, whence a mountain railway ascends to the 
summit, and a similar railway runs up the Petersberg The 
rums which crown almost every hill are those of strongholds of 
the archbishops of Cologne and mostly date from the 12th century 

See von Dcchcn, Geognostischer Fuhrer tn das Stebengebirge 
(Bonn, 1861) , von Sturtz, Fuhrer durck das Stebengebtrge (Bonn, 
1893) , Laspeyrts, Das Stebengebirge am Rhein (Bonn, 1901) 

SIEBOLD, CARL THEODOR ERNST VON (1804-1885), 
German physiologist and zoologist, the son of a physician and a 
descendant of what Lorenz Oken called the “ Asclepiad family 
of Siebolds,” was born at Wurzburg on the i6th of February 
1804 Educated m medicine and science chiefly at the university 
of Berlin, he became successively professor of zoology, physiology 
and comparative anatomy m Komgsberg, Erlangen, Freiburg, 
Breslau and Munich In conjunction with F H Stannius he 
published (1845-1848) a Manual of Comparative Anatomy, and 
along with R A Kolliker he founded in 1848 a journal which 
soon took a leading place in biological literature, Zeitschnjt fur 
wissenschafthche Zoologte He was also a laborious and successful 
helminthologist and entomologist, in both capacities contributing 
many valuable papers to his journal, which he continued to 
edit until his death at Munich on the 7th of April 1885 In these 
ways, without being a man of marked genius, but rather an 
industrious and critical observer, he came to fill a peculiarly 
distinguished position in science, and was long reckoned, what 
his biographer justly calls him, the Nestor of German zoology 

See Ehlers, Zeitschr f wtss Zool (1885) 

SIEBOLD, PHILIPP FRANZ VON (1796-1866), scientific 
explorer of Japan, elder brother of the physiologist, was born 


at Wurzburg, Germany, on the 17th of February 1796 Hfc 
studied medicine and natural science at Wurzburg, and obtained 
his doctor’s diploma in 1820 In 1822 he entered the service 
of the king of the Netherlands as medical officer to the East 
Indian Army. On his arrival at Batavia he was attached to a 
new mission to Japan, sent by the Dutch with a view to improve 
their trading relations with that country Siebold was well 
equipped with scientific apparatus, and he remained in Japan 
for SIX years, with headquarters at the Dutch settlement on the 
little island of Deshima. His medical qualifications enabled him 
to find favour with the Japanese, and he gathered a vast amount 
of information concerning a country then very little known, 
especially concerning its natural history and ethnography He 
had comparatively free access to the interior, and his reputation 
spreading far and^wide brought him visitors from all parts of 
the country His valuable stores of information were enriched 
by trained natives whom He sent to collect for him m the interior 
In 1824 he published De htstonae naturahs tn Japonia statu 
and in 1832 his splendid Fauna Japomca His knowledge of the 
language enabled him also in 1826 to issue from Batavia his 
Epitome linguae Japontcae In Deshima he also laid the founda- 
tion of his Catalogus Itbrorum Japontcorum and Isagoge in 
btbltoihecam Japontcam, published after his return to Europe, 
as was his Bibliotheca Japomca, which, with the co-operation of 
J Hoffmann, appeared at Leiden in 1833 During the visit 
which he was permitted to make to Yedo (Tokio), Siebold made 
the best of the rare opportunity , his zeal, indeed, outran his 
discretion, since, for obtaining a native map of the country, he 
was thrown into prison and compelled to quit Japan on the ist of 
January 1830 On his return to Holland he was raised to the 
rank of major, and m 1842 to that of colonel After his arrival 
m Europe he began to give to the world the fruits of his researches 
and observations m Japan His Nippon , Archiv zur Beschret- 
bung von Japan und dessen Neben- und Schutz-Landein was issued 
in five quarto volumes of text, with six folio volumes of atlas and 
engravings lie also issued many fragmentary papers on various 
aspects of Japan In 1854 he published at Leiden Urkundhehe 
Darsiellung der Beslrebungen Ntederlands und Russlands zur 
Ero^nung Japans, In 1859 Siebold undertook a second journey 
to Japan, and was invited by the emperor to his court In i86x 
he obtained permission from the Dutch government to enter the 
Japanese service as negotiator between Japan and the powers of 
Europe, and m the same year his eldest son was made interpreter 
to the English embassy at Yedo Siebold was, however, soon 
obliged by various intrigues to retire from his post, and ultimately 
from Japan Returning by Java to Europe in 1862, he set up his 
ethnographical collections, which were ultimately secured by 
the government of Bavaria and removed to Munich He con- 
tinued to publish papers on various Japanese subjects, and 
received honours from many of the learned societies of Europe 
He died at Munich on the i8th of October 1866 

See biography by Moritz Wagner, m Allgemeine Zeitung, 13th to 
i6th of November 18O6 

SIEDLCE (Russian Syedlets), a government of Russian Poland, 
between the Vistula and the Bug, having the governments of 
Warsaw on the W , Lomza on the N , Grodno and Volhynia on 
the E , Lublin on the S , and Radom on the S W Its area is 
5533 sq m llie surface is mostly flat, only a few hilly tracts 
appearing in the middle, around Biala, and in the east on the 
banks of the Bug Extensive marshes occur m the north and in 
the south-east Cretaceous, Jurassic and Tertiary strata cover 
the surface, and are overlain by widely spread Glacial deposits 
The valley of the Vistula is mostly wide, with several terraces 
covered with sand-dunes or peat-bogs Siedlce is drained by the 
Vistula, which borders it for 50 m on the west , by the Bug, which 
IS navigable from Opalin in Volhynia and flows for 170 m on 
the east and north-east borders , by the Wieprz, a tributary 
of the Vistula, which is also navigable, and flows for 25 m along 
the southern boundary , and by the Liwiec, a tributary of the 
Bug, which is navigable for some 30 m below Wegrow Of 
the total area only 5 2 % is unproductive , 48 i % is under 
crops and 172 under meadows and pasture land The estimated 
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TOpulation in 1906 was 907,700 The inhabitants consist of 
Little Russians (40 %), Poles (43 %), Jews (15 J %) and Germans 
(i J %) The government is divided into nine districts, the chief 
towns of which are the capital Siedlce, Biala, Konstantmow, 
Garwolm, Luko^ Radzyn, Sokolow, Wegrow, Wlodawa The 
mam occupation is agriculture, the principal crops being rye, 
wheat, oats, barley and potatoes. The area under forests 
amounts to 19 6 % of the total Live-stock breeding is second 
in importance to agriculture Manufactures and trade are in- 
significant 

SIEDLCE, a town of Russia, capital of the government of 
the same name, 56 m E.S E of the city of Warsaw, on the Brest- 
Litovsk railway It is a Roman Catholic episcopal see The 
Ogmskis, to whom it belonged, have embellished it with a palace 
and gardens , but it is nothing more than a large village Pop 
23,714 (1897), two-thirds Jews • 

SIEGBURO, a town of Germany, in the Prussian Rhine 
Province, on the river Sieg, 16 m by rail S E of Cologne by the 
railway to Giessen Pop (1905) 14,878 It has a royal shell 
factory, calico-printing mills, lignite mines, stone quarries and 
pottery and tobacco factories The parish church, dating from 
the 13th century, possesses several richly decorated rfehquaries 
of the 12 th to 15th centuries The buildings of the Benedictine 
abbey, founded in 1066, are now used as a prison The town, 
which was founded in the nth century, attained the height of 
its prosperity m the 15 th and 16th centuries owing to its pottery 
wares Siegburg pitchers {Stegburgen Kruge) were widely famed 
Their shape was often fantastic and they are now eagerly sought 
by collectors 

Sec R Heinekamp, Siegburgs Vergangenheii und Gegenwart 
(Siegburg, 1897) , and Renard, Dte hunstdcnkmdler des Stegkretses 
(Dusseldorf, 1907) 

SIEGE (0 Fr sege, siege, mod. stege, seat, ultimately from 
sede> e, to sit, cf Class Lat obsidium, a siege), the “ sitting down ” 
of an army or military force before a fortified place for the purpose 
of taking it, either by direct military operations or by starving 
it into submission (sec Fortification and Siegecraft) A 
special form of com is known as a “ siege-piccc ” These are 
coins that were struck during a siege of a town when the ordinary 
mints were closed or their issues were not available Such coins 
were commonly of special shape to distinguish them from the 
normal coinage, and were naturallv of rough workmanship 
A common shape for the siege pieces which were issued dunng the 
Great Rebellion was the lozenge A noteworthy example is a 
shilling siege-piece struck at Newark m 1645; (see 1 oken Money) 

SIEGEN, a town of Germany, m the Prussian province of 
Westphalia, situated 63 m E of Cologne by rail, on the Sieg, 
a tnbutary entering the Rhine opposite Bonn Pop (190s) 
25,201 The town contains two palaces of the former princes 
of Nassau-Siegen, a technical and a mining school The sur- 
rounding district, to which it gives its name, abounds in iron- 
mines, and iron founding and smelting are the most important 
branches of mdustrv m and near the town Large tannenes 
and leather works, and factories for cloth, paper and machinery, 
are among the other industrial establishments 

Siegen was the capital of an early principality belonging to the 
house of Nassau , and from 1606 onwards it gave name to the 
junior branch of Nassau-Siegen Napoleon incorporated Siegen 
m the grand-duchy of Berg m i8o6 , and m 1815 the congress of 
Vienna assigned it to Prussia, under whose rule it has nearly 
quintupled its population Rubens is said to have been born here 
m 1577. 

See Cuno, GeschiMe der Stadt Siegen (Dxllenburg, 1873) 

SIEMENS, ERNST WERNER VON (1816-1892), German 
electrician, was born on the 13th of December 1816 at Lenthe 
m Hanover After attending the gymnasium at Lubeck, he 
entered the Prussian army as a volunteer, and for three years was 
a pupil m the Military Academy at Berlin In 1838 he received 
a commission as lieutenant in the artillery, and six years later 
he was appointed to the responsible post of supenntendent of the 
artillery workshops In 1848 he had the task of protecting the 
port of Kiel against the Danish fleet, and as commandant of 
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Fnednehsort built the fortifications for the defence of Eckem- 
forde harlwur. In the same year he was entrusted with the 
laying of the first telegraph hne m Germany, that between 
Berlin and Frankfort-on-Mam, and with that work his military 
career came to an end Thenceforward he devoted his energies 
to furthering the interests of the newly founded firm of Siemens 
and Halske, which under his ^idance became one of the most 
important electrical undertakings m the world, with branches 
in different countries that gave it an international influence , m 
the London house he was associated with Sir William Siemens, 
one of his younger brothers Although he had a decided pre- 
dilection for pure research, his scientific work was naturally 
determined to a large extent by the demands of his business, and, 
as he said when he was admitted to the Berlm Academy of 
Sciences in 1874, the filling up of scientific voids presented itself 
to him as a technical necessity Considermg that his entrance 
into commercial life was almost synchronous with the introduc- 
tion of electric telegraphy into Germany, it is not surprising that 
many of his inventions and discoveries relate to telegraphic 
apparatus In 1847, when he was a member of the committee 
appointed to consider the adoption of the electric telegraph 
by the government, he suggested the use of gutta-percha as 
a material for insulating metallic conductors Then he in- 
vestigated the electrostatic charges of telegraph conductors and 
their laws, and established methods for testing underground 
and submanne cables and for locating faults m their insula- 
tion , further, he earned out observations and expenments on 
electrostatic induction and the retardation it produced m the 
speed of the current He also devised apparatus for duplex and 
diplex telegraphy, and automatic recorders In a somewhat less 
specialized sphere, he was an early advocate of the desirability of 
establishing some easily reproducible basis for the measurement 
of electrical resistance, and suggested that the unit should be 
taken as the resistance of a column of pure mercury one metre 
high and one square millunetre m cross-section, at a temperature 
of 0° C Another task to wluch he devoted much time was the 
constniction of a selenium photometer, dependmg on the property 
possessed by that substance of changmg its electrical resistance 
according to the intensity of the light falling upon it He also 
claimed to have been, in 1866, the discoverer of the pnnciple of 
self-excitation in dynamo-electric machines, m which the residual 
magnetism of the iron of the electro-magnets is utilized for 
excitation, vnthout the aid of permanent steel magnets or of a 
separate exciting current In another branch of science he wrote 
several papers on meteorological subjects, discussmg among other 
things the causation of the winds and the forces which produce, 
maintain and retard the motions of the air. In 1886 he devoted 
half a million marks to the foundation of the Physikalisch- 
Technische Reichsanstalt at ( harlottenburg, and m 1888 he 
was ennobled. He died at Berlm on the 6th of December 1892. 
His scientific memou-s and addresses were collected and pub- 
lished in an English translation in 1892, and three years later a 
second volume appeared, containing his technical papers 
SIEMENS, SIR WILLIAM [Karl Wilhelm] (1823-1883), 
British inventor, engineer and natural philosopher, was bom 
at Lenthe m Hanover on the 4th of April 1823 After being 
educated in the polytechnic school of Magdeburg and the um- 
vcrsity of Gottingen, he visited England at the age of nineteen, 
in the hope of introducing a process in electroplating invented 
by himself and his brother Werner The mvcntion was adopted 
by Messrs EDcington, and Siemens returned to Germany to enter 
as a pupil the engineering works of Count Stolberg at Magdeburg 
In 1844 he was again in England with another invention, the 
“ chronometric ” or differential governor for steam engmes 
Finding that British patent laws afforded the inventor a pro- 
tection which was then wanting m Germany, he thenceforth made 
England his home , but it was not till 1859 that he formally 
became a naturalized British subject After some years spent 
in active invention and experiment at mechanical works near 
Birmingham, he went into practice as an dhgineer in 1851 
He lalwured mainly m tvo distinct fields, the applications 
I of heat and the applications of electricity, and was characterized 
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in a very rare degree by a combination of scientific comprehension 
with practical instinct In both fields he played a part which 
would have been great m either alone , and, in addition to this, 
he produced from tune to tune miscellaneous mventions and 
scientific papers suflicient in themselves to have established a 
reputation. Ills position was recognized by his election m 1862 
to the Royal Society, and later to the presidency of the Institu- 
tion of Mechanical Engineers, the Society of Telegraph Engineers, 
the Iron and Steel Institute, and the British Association , by 
honorary degrees from the universities of Oxford, Glasgow, 
Dublin and Wurzburg , and by knighthood (m 1883) He died 
in London on the 19th of November 1883, 

In the application of heat Siemens's work began just after J P 
Joule’s experiments had placed the doctrine of the conservation of 
energy on a sure basis While Rankinc, Clausius and Lord Kelvin 
were developing the dynamical theory of heat as a matter of physical 
and engine c ring theory, Siemens, in the light of the new ideas, made 
a bold attr mpt to improve the elflcu ncy of the steam engine as a 
converter of heat into m< chanical w 01 k 1 akmg up the regenerator 
— a device invented by Robert btirling twenty years before, the im- 
portance of which haci meanw hilc been ignored — he apphed it to the 
steam engine in the form of a regenerative condenser with some 
success in 1847, and in 1855 engines constructed 011 biemens s plan 
were worked at the Pans exhibition Later he also attempted to 
apply the regenerator to internal combustion or gas engmts In 
1850 he introduced the regenerative furnace, the idea of his brother 
Friedrich (r82(>-igo4), with whom he associated himself in directing 
its apphcations Ih an ordinary furnace a very large part of the heat 
of combustion is lost by being earned off in the hot gases which pass 
up the chimney In the regenerative furnace the hot gases pass 
through a regenerator, or eharnber stacked with loose bneks, which 
absorb the heat When the bneks arc wrll hcate<l the hot gases are 
divcited so to pass through another similar chamber, while the air 
necessary for combustion, before it enters the furnace, is made to 
traverse Uie heated chambei, taking up as it goes the heat winch has 
been stored m the bneks After a “unable interval the air currents 
are again reversed The process is repeated periodically, with the 
result that the products of combustion escape only after being 
cooled, the heat which they take fiom the furnace being in great part 
earned back in the heated air But anotlur invention was required 
before the regenerative furnace could be thoioughly successful 
This was the use of gaseous fuel, produced by the ciucic distillation 
and incomplete combustion of coal in a distinct furnace or gas pro- 
ducer From this the gaseous fuel passes by a Hue to the regenerative 
furnace, and it, as well as the entering air, is heated by the icgcncrativc 
method, four brick sticked chambers being usecl instead of two 
The complete invention was applied at Chance’s glass-works m 
Birmingham in iSOi, and fuinished the subject of Faraday s farewell 
lecture to the Royal Institution It was soon ajiphed to many 
industrial processes, but it found its gieatcst development a few yc irs 
later at the hands of Sit me ns himstlf m the manufacture of steel 
To produce sled directly from the ore, or by melting together 
wrought-iron scrap with cast-iron upon the open hearth, had bt cn 
m his mind from the first, but it was not till 1867, after two ycais of 
expeiimcnt m sample steel works" erected by himself for the 
jnirposc, that he achieved success The product is a mild stetl of 
1 xceptionally trustworthy quahty, the use of which for boiler plates 
has done much to make possible the high stcam-pressvires that are 
now common, and has consequently contributed, mdircctly, to that 
impiovemcnt in the thermodynamic efficiency of heat engines which 
Sicmt ns had so much at heart Just before his death he was again 
at work upon the same subject, his plan bemg to use gaseous fuel 
fiom a Siemens producer in place of solid fuel licneath the boiler, and 
to apply the n generative principle to boiler furnaces His faith in 
gaseous fuel led him to anticipate that it would m time sujxiiscde 
solid coal for domestic and industiial pui posts, chtap gas being 
supphed either from sptci il works or direct fiom the pit , and among 
his last inventions was a house grate to burn gas along with coke, 
which he regarded as a possible cuie for city smoke 

In electncity Siemens > name is closely associated with the growth 
of land and submarine tclegrajihs, the invention and development 
of the dynamo, and the apjffie ition of electricity to hghting and to 
locomotion In i860, with his brother Werner, he invented the 
earliest form of what is now known as the Siemens armature , and m 
1867 he communicated a p^er to the Royal beiciety On the Con- 
version of Dynamical into Electrical Force without the aid of Per- 
manent Magnetism," m which he announceel the invention by 
Werner Siemens of the dynamo-electric machine, an invention which 
was also reached independently and almost simultaneously by Sir 
Charles Wheatstone and by S A Varlcy 1 he Siemens Alleneck or 
multiple-coil armature followed m 187J While engagetl m con 
structmg a trans Atlantic cable for the Direct United States Tele- 
graph Company, Siemens designed the very original and successful 
ship " Faraday," fiy which that and other cables were laid One of 
the last of his works was the Portnish and Bushmills electric tiani 
way, ^11 the noitli of Iicland, opened m 1883, where the water power 


of the river Bush drives a Siemens dynamo, from which the elcctnc 
energy is conducted to another dynamo serving as a motor on the 
car In the Siemens electric furnace the intensely hot atmosphere 
of the electric arc between carbon points is employed to melt re- 
fractory metals Anotlicr of the uses to which he turned electricity 
was to employ light from arc lamps as a substitute for sunlight in 
hastemng the grov'th and fructification of plSnts Among his 
miscellaneous inventions were the differential govtrnor already 
alluded to, and a highly scientific modification of it, described to the 
Royal Society m 1866 , a water-meter which acts on the principle of 
counting the number of turns made by a small reaction turbine 
through which the supply of water flows an electnc thermometer 
and pyrometer, in which temperature is determined by its effect on 
the electrical conductivity of metals , an attraction meter for de- 
termining very slight variations in the intensity of a gravity , and 
the bathometer, by which he applied this idea to the problem of 
finding the depth of the sea without a sounding hne In a paper 
read before the Royal Society m 1882, On the Conservation of Solai 
Energy," he suggested a bold but unsatisfactory theory of the sun s 
heat, in which he soiight to tiace on a cosmic scale an action similar 
to that of the regenerative furnace His fame, hoi\ever, does not 
rest on his contributions to pure science, valuablt as some of these 
were His strength lay in his grasp of scientific princijiks, in his 
skill to perceive where and how they could be applied to practical 
affairs, in his zealous and instant pursuit of thought with action, 
and m the indomitable persistence with which he clung to any basis of 
effort that seemed to him theoretically sound 

Siemens’s writings consist for the most part of lectures and papers 
scattered through the scientific journals and the publications of the 
Royal Society, the Institution of Civil Engineers, the Institution of 
Mechanical Engineers, the Iron and Steel Institute, the British 
Association, &c A biography by Dr William Pole was pubhshed in 
1888 (J A L) 

SIENA, a city and archicpiscopal see of Tuscany, Italy, 
capital of the pro\ ince of Siena, 59 m by rail S of Florence and 
31 m direct Pop (1901) 25,539 (town), 40,423 (commune) 
1 he area of the city withm the walls is about 2 J sq m , and the 
height above sca-lcvel 1115 ft The plan, spreading from the 
centre over three lulls, closely resembles that of Perugia The 
city possesses a university, founded in 1203 and limited to the 
faculties of law and medicine Among the other public institu- 
tions the following are the more important the town library, 
first opened to students in the 17th century, the Archivio, a 
record office, instituted m 1858, containing a valuable and 
splendidly arranged collection of documents , the Fine Arts 
Institution, founded in 1816 , and the natural history museum 
of the Royal Academy of the Physiocritics, inaugurated in the 
same yeai There are also many flourishing chanties, including 
an excellent hospital and a school for the deaf and dumb The 
chief industries are weaving and agriculture 

The public festivals of Siena known as the “ Palio delle Con- 
trade ” have a I uropean celebrity They are held in the public 
square, the curious and histone Piazza del Campo (now Piazza 
di Vittorio Emanucle) in shape resembling an ancient theatre, on 
the 2nd of July and the iGthof August of each year , they date 
from the middle ages and were instituted in commemoration of 
victories and in honour of the Virgin Mary (the old title of Siena, 
as shown by seals and medals, having been “ Sena vetus civilas 
Virginis ”) In the 15th and i6th centuries the celebrations 
consisted of bull-fights At the close of the 16th century these 
were replaced by races with mounted buffaloes, anel since 
1650 by (ridden) horses Siena is divided into seventeen 
contrade (wards), each with a distinct appellation and a 
chapel and flag of its own , and every year ten of these 
contrade, chosen by lot, send each one horse to compete for 
the prize palio or banner The aspect of Siena during these 
meetings is very characteristic, and th( whole festivity bears 
a medieval stamp m harmony with the architecture and history 
of the town 

Among the noblest fruits of Sienese art are the public buildings 
adorning the city The cathedral, one of the finest examples 
of Italian Gothic architecture, obviously influenced m plan by 
the abbey of S Galgano (infra), built m black and white marble, 
was begun m the early years of the 13th century, but interrupted 
by the plague of 1248 and wars at home and abroad, and m 1317 
its walls were extended to the baptistery of San Giovanni , 
a further enlaigement was begun in 1339 but never carried out, 
and a few ruined walls and arches alone remain to show the 
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rtiagnificence of the uncompleted design, which would have , 
produced one of the largest churches in the world I 

Tho splendid west front, of tncuspidal form, enriched with a 
multitude of columns, statues and inlaid marbles, is said to have been 
begun by Giovanni Pisano, but really dates from after 1370 , it 
was finished in 13*0, and closely resembles that of Orvieto, which is 
earher in date (begun in 1310) Both fa5ades have been recently 
restored, and the effect of them not altogether improved by modern 
mosaics The fine Romanesque campanile belongs to the first half 
of the 14th century Conspicuous among the art treasures of the 
ia(ljnor is the well-known octagonal pulpit by Niccola Pisano, dating 
from I26t>-i258 It rests on columns supported by lions, and is 
finely sculptured Numerous statues and bas-rchefs by Renaissance 
artists adorn the various altais and chapels The cathedral pave 
ment 13 almost unique It is inlaid with designs in colour and black 
and white, representing Bibhcal and legendary subjects, and is 
supposed to have been begun by Duccio della Buoninsegna But the 
finest portions beneath IJhe domes, with scenes from the history of 
Abraham, Moses and Elijah, are by Domcnicij Beecafumi and are 
executed with marvellous boldness and effect The choii stalls also 
deserve mention the older ones (remams of the original choir) arc 
in tarsia work , the others dating from the ifith century, are carved 
from Riccio s designs The Piccolomini Library, adjoining the 
duomo, was founded by Cardinal Francesco Piecolomini (afterwards 
Pius III ) m honour of his uncle, Pius II Here are Pintuneehio’s 
famous frescoes of scenes from the life of the latter pontiff, and the 
eollection of choir books (supported on sculptured desks) with 
splendid illuminations by Su nese and other artists I he church of 
San Giovanni, the ancient baptistery, beneath the cathedral is ap- 
roached by an outer flight of marble steps built in 1451 It has a 
eautiful but incomplete fa9adc designed by Giovanni di Mino del 
Pclhcciaio in 1382, and a marvellous font with bas 1 chefs by Dona- 
tello, Ghiberti, Jacopo della Qu( rciaand other 15th-century sculptors 
The Opera del Duomo contains Duccio s famous Madonna, pamted 
for the cathedral in 1 308-1 31 1 , and other works of art 

Among the other churches aie b Maria di Provenzano, a vast 
baroque building of some elegance, designed by Schifardim (1594) 
Sant Agostino, rebuilt by Vanvitelh m 1755, containing i Cruci 
flxion and Saints by Perugino, a Massacre of the Innocents by 
Mitteo di Giovanni, the Coming of the Magi by Sodoma, and a 
St Antony by Spagnoletto (^) the beautiful church of the Scrvitcs 
(15th century), which contains another Massacre of the Innocents by 
Matteo di Giovanni and other good examples of the Sienese school 
San Francesco, designed by Agostino and Agnolo about 1320, and 
now restored, which once possessed many fine paintings by Duccio 
Buoninsegna, Lonnzetti, Sodoma and Beccafumi, some of which 
perished m the great fire of 1055 , San Domenico, a fine 13th-century 
building with a single nave and transept, containing Sodoma s 
-^lendid fresco the Swoon of St Catherine, the Madonna of Guido da 
Siena, 1281, and a crucifix by Sano di Pietro This church crowns the 
Fontebianda hill above the famous fountain of that name im- 
mortahzcd by Dante, and in a steep lane below stands the house of 
St Catherine, now converted into a church and oratory, and main- 
tained at the expense of the inhabitants of the Contiada dell' Oca 
It contains some good pictures by Pacchia and other works of art, 
but is chiefly visited for its historic interest and as i striking memonal 
of the charaeteristif piety of the Sienese Ihc Accademia di Belle 
Arti contains a good colhctiou of pictures of the Sienese school, 
illustrating its development 

The communal palace m the Piazza del Campo was begun m 1288 
ind finished in 1 3oy It is built of brick, is a fine specimen of Pointed 
Gothic, and was designed by Agostmo and Agnolo The hght and 
elegant tower (Torre del Mangla) soaring from one side of the palace 
was begun in 1338 and finished after 1348, and the chapel standing 
at its foot, raised at the expense of the Opera del Duomo a> a pubhc 
thank-offenng after the jilaguc of 1348, begun m 1352 and com- 
pleted m 1376 This grand old palace has other attractions Ixisides 
the beauty of its architecture, for its ulterior is lined with works of art 
1 he atnum has a fresco by Bartolo di Fredi and the two ground-floor 
h ills contain a Coronation of the Virgin by Sano di Pietro and a 
splendid Resurrection by Sodoma In the Sala dei Nove or della 
Pace above are the noble allegorical frescoes of Ambrogio Lorenzetti 
representing the effects of just xnd unjust government, the Sala 
dcllc Balestre or del Mappamondo is pamted by bimone di Martino 
(Memrai) and others, the C ippclla della Signori i by laddeo di 
Bartolo, and the Sala del Consistorio by Beccafumi Another hall, 
the Sala di Baha, has frescoes by Spinello Aretmo (1408) with scenes 
from the hfe of Pope Alexander III , while yet another has been 
pamted by local artists with episodes in recent Itahan history An 
interesting exhibition of Sienese art, ineludmg many objects from 
neighbouring towns and villages, was held here in 1904 The former 
hall of the grand council, built m 1327, was converted into the chief 
theatre of Siena by Riccio in 1560, and, after being twice burnt, was 
rebuilt m 1753 from Bibbiena’s designs Another Sienese theatre, 
that of the Rozzi, in Piazza San Pellegrino, designed by A Doven and 
erected in 1816, although modem, has an histone interest as the work 
of an academy dating from the i6th century, called the Congrega 
de’ Rozzi, that played an important part m the history of the Itahan 
comic stage 
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Ihe city is adorned by many other noble edifices Doth public 
and privafi , among wlueJi the following p ilaces may Ije raentiomd — 
lolomei (1205) , Buonsignon, formerly Ugliacci, an elegant 14th- 
century construction, restored in i8j8 , Grottanelli, formerly Pccei 
and anciently the residence of the captain of war, recently restored 
in its onginal style , Sansedoni Marsilu Piccolomini, now be- 
longing to the Government and containing the state archives , ^ 
Ihccolommi delle Papesse, like the other I’lceoiomiiu mansion, 
designed by Bernardo Rosselhno, and now the Banca d' Italui , 
the enormous block of the Monte de' Paschi, a bank of considerable 
wealth and antiquity, enlarged and partly rebuilt m the original style 
between 1877 and 1881, tlie old Dogana and SaJimbem palaces , the 
Palazzo Spannoehi, a hnc early Renaissance budding by tjiuhano da 
Mai mo (now the post office) the Loggia di Mcrcanzia (i 5th century) , 
now a club, imitating the Loggia del Lanzi at Florence, with sculp- 
tures of the 15th century , tlie Loggia del Papa, erected by Pius II , 
and other fine buildings We may ilso mention the two celebrated 
fountains, Foate Gaia and Fontebranda , the former, 111 the I’lazza 
del Campo, by Jacopo della (Juercia (1409-1419), but freely restoied 
in 1868, the much-damaged original reliefs being now in the Opera 
del Duomo, the Ponte Nuova, near Porta Ovile, by Camaino di 
Crescentino also deserves notice (1208) thanks to all these archi- 
tectural treasures, the narrow Sienese streets with their many wind- 
ings and steep ascents are full of picturesque charm, and, together 
with the collections of excellent paintings, foster the local pride of the 
inhabitants and preserve tlieir taste and feeling for art The medieval 
walls and gates are still in the maM preserved The rumed Cistercian 
abbey of S Galgano, founded in 1201, with its fine church (1240- 
1268) IS interesting and imposing It hes some 20 m south-west of 
bicna 

History — Siena was probably founded by the Etruscans 
(a few tombs of that period have been found outside Porta 
Camollia), and then, falling under the Roman rule, became a 
colony in the reign of Augustus, or a little earlier, and was 
distinguished by the name of Saena Julia It has the same arms 
as Rome — the she-wolf and twins But its real important e dates 
from the middle ages Few memorials of the Roman era ^ or of 
the first centuries of Christianity ha\c been preserved (except 
the legend of St Ansanus), and none at all of the interval pre- 
ceding the Lombard period We have documentary evidence 
that m the 7th century m the reign of Rotans (or Rotan), there 
was a bishop of Siena mined Mauro Attempts to trace earlier 
bishops as far hade as the 5th century have >ulded only vague 
and contradictory results Under the Lombards the civil 
government was m the hands of a gastaldo, under the Carolingians 
of a count, whose authority, by slow degrees and a course of 
events similar to what took place in other Italian communes, 
gave way to that of the bishop, whose power in turn gradually 
diminished and was superseded by that of the consuls and the 
commonwealth 

We have written evidence of the consular government of 
Siena from 1125 to 1212 , the number of consuls varied from 
three to twelve Jhis government, formed of genUluommi 
01 nobles, did not remain unchanged throughout the whole period, 
hut was gradually forced to accept the participate 1 of the 
popolani or lower classes, whose efforts to rise to power v.cre 
continuous and determined Thus m 1137 they obtained i third 
part of the government by the reconstitution of the generil 
council with 100 nobles and 50 popnlam In 119Q the institution 
of a foreign podesta (a form of government which became per- 
manent in 1212) gave a severe blow to the consular migistracy, 
which was soon extinguished , and in 1233 the people again rose 
against the nobles m the hope of oustmg them entirely from 
office 

The strife was largely economic, the people desiring to 
deprive the nobles of the immunity of taxation which they had 
enjoyed The attempt was not completely successful , but the 
government was now equally divided between the two estates by 
the creation of a supreme magistracy of twenty-four citizens — 
twelve nobles and twelve popolani During the rule of the nobles 
and the mixed rule of nobles and popolani the commune of 
Siena was enlarged by fortunate acquisitions of neighbouring 
lands and by the submission of feudal lords, such as the Scialenghi, 
Aldobrandeschi, Pannocchieschi, Visconti di Campigha, &c 

* In these are especially interesting the painted cxivers of the books 
of the btcchterna and gabtlla, or revenue and tax offices 

■* There are, however, remains of baths some 2I m to the east,, see 
P Piccolomini in Bullettino benese de storia patria, vi (1S99) 
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Before long the reciprocal need of fresh territory and frontier 
disputes, especially concerning Poggibonsi and Montepulciano, 
led to an outbreak of hostilities &tween Florence and Siena 
Thereupon, to spite the rival repubhc, the Sienese took the 
Ghibelline side, and the German emperors, begmnmg with 
Frederick Barbarossa, rewarded their fidelity by the grant of 
various privileges 

During the 12th and 13th centuries there were continued 
disturbances, petty wars, and hasty reconciliations between 
Florence and Siena, until in 1254-1255 a more binding peace and 
alliance was concluded But this treaty, in spite of its apparent 
stability, led in a few years to a fiercer struggle , for in 1258 the 
Florentines complained that Siena had infringed its terms by giv- 
ing refuge to the Ghibellmes they had expelled, and on the refusal 
of the Sienese to yield to these just remonstrances both states 
made extensive preparations for war Siena applied to Manfred, 
obtamed from him a strong body of German horse, under the 
command of Count Giordano, and likewise sought the aid of its 
Ghibelline allies Florence equipped a powerful citizen army, 
of which the original registers are still preserved m the volume 
entitled 11 Libro di Montapertt in the Florence archives Ihis 
army, led by the podest^ of Idorence and twelve burgher captains, 
set forth gaily on its march towards the enemy’s territories in the 
middle of April 1260, and durmg its first campaign, endmg on 
the i8th of May, won an msigmficant victory at Santa Petronilla, 
outside the walls of Siena But in a second and more important 
campaign, in which the militia of the other Guelf towns of 
Tuscany took part, the Florentines were signally defeated at 
Montaperti on the 4th of September 1260 This defeat crushed 
the power of Florence for many years, reduced the city to desola- 
tion, and apparently annihilated the Florentine Guelfs But 
the battle of Benevento (1266) and the establishment of the 
dynasty of Charles of Anjou on the Neapolitan throne put an 
end to the Ghibelline predominance m Tuscany Ghibelline 
Siena soon felt the effects of the change m the defeat of its army 
at Colle di Valdelsa (1269) by the united forces of the Guelf 
exiles, Florentines and French, and the death in that battle of 
her powerful citizen Provenzano Salvani (mentioned by Dante), 
who had been th§ leading spirit of the government at the time 
of the victory of Montaperti For some time Siena remained 
faithful to the Ghibelhne cause , nevertheless Guelf and demo- 
cratic sentiments began to make head The Ghibellmes were 
on several occasions expelled from the city, and, even when a 
temporary reconciliation of the two parties allowed them to 
return, they failed to regain their former influence 

Meanwhile the popular party acquired increasing power m 
the state Exasperated by the tyranny of the Salimbem and 
other patncian families allied to the Ghibellmes, it decreed m 
1277 the exclusion of all nobles from the supreme m^istracy 
(consisting since 1270 of thirty-six instead of twenty-four 
members), and insisted that this council should be formed solely 
of Guelf traders and men of the middle class This constitution 
was confirmed in 1280 by the reduction of the supreme magistracy 
to fifteen members, all of the humbler classes, and was definitively 
sanctioned m 1285 (and 1287) by the institution of the magistracy 
of nine This council of nine, composed only of burghers, 
carried on the government for about seventy years, and its rule 
was sagacious and peaceful The territories of the state were 
enlarged , a fnenoly alliance was maintained with Florence , 
trade flourished , in 1321 the university was founded, or rather 
revived, by the introduction of Bolognese scholars , the principal 
buildings now adorning the town were begun , and the chantable 
institutions, which are the pride of modem Siena, increased and 
prospered But meanwhile the exclusiveness of the single 
class of citizens from whose ranks the chief magistrates were 
drawn had converted the government into a close oligarchy 
and excited the hatred of every other class Nobles, judges, 
notaries and populace rose m frequent revolt, while the nine 
defended their state (1295-1309) by a strong body of citizen 
militia divided into imtert (sections) and contrade (wards), 
and violently repressed these attempts But m 1355 the amv^ 
of Charles IV m Siena gave fresh courage to the malcontentSi 


who, backed by the imperial authority, overthrew the government 
of the nine and substituted a magistracy of twelve drawn from 
the lowest class. These new rulers were to some extent under 
the influence of the nobles who had fomented the rebellion, but 
the latter were again soon excluded from all sh^re in the govern- 
ment 

This was the beginning of a determined struggle for supre- 
macy, carried on for many years, between the different classes of 
citizens, locally termed ordint or montt — ^the lower classes striving 
to grasp the reins of government, the higher classes already m 
office striving to keep all power m their own hands, or to divide it 
in proportion to the relative strength of each monte As this 
struggle IS of too complex a nature to be described in detail, we 
must limit ourselves to a summary of its leading episodes 

The twelve who replaced the council of nine (as these had 
previously replaced* the council of the nobles) consisted — both 
as individuals and as a party — of ignorant, incapable, turbulent 
men, who could neither rule the state with firmness nor confer 
prosperity on the repubhc They speedily broke with the nobles, 
for whose manoeuvres they had at first been useful tools, and 
then split into two factions, one siding with the Tolomei, the 
other, the more restless and violent, with the Salimbem and the 
novescht (partisans of the nine), who, having still some influence 
m the city, probably fomented these dissensions, and, as we shall 
see later on, skilfully availed themselves of every chance likely 
to restore them to power In 1368 the adversaries of the twelve 
succeeded in driving them by force from the public palace, and 
substituting a government of thurteen — ten nobles and three 
novescht 

This government lasted only twenty-two days, from the 
2nd to the 24th September, and was easily overturned by the 
dominant faction of the dodtemt (partisans of the twelve), aided 
by the Salimbem and the populace, and favoured by the emperor 
Charles IV The nobles were worsted, being driven from the 
city as well as from power , but the absolute rule of the twelve 
was brought to an end, and right of participation m the govern- 
ment was extended to another class of citizens For, on the 
expulsion of the thirteen from the palace, a council of 124 
plebeians created a new magistracy of twelve difenson (defenders), 
no longer drawn exclusively from the order of the twelve, but 
composed of five of the popolo mtnuto, or lowest populace (now 
first admitted to the government), four of the twelve, and three of 
the nine But it was of short duration, for the dodtetnt were 
ill satisfied with their share, and m December of the same year 
(1368) joined with the popolo mtnuto in an attempt to expel the 
three novescht from the palace But the new popular order, 
which had already asserted its predominance in the council of 
the nformatori, now drove out the dodtcim, and for five days 
(nth to i6th December) kept the government in its own hands 
Then, however, moved by fear of the emperor, who had passed 
through Siena two months before on his way to Rome, and who 
was about to halt there on his return, it tried to conciliate its 
foes by creating a fresh council of 150 nformatort, who replaced 
the twelve defenders by a new supreme magistracy of fifteen, 
consisting of eight popolam, four dodicini, and three noveschty 
entitled respectively “ people of the greater number,” ” people 
of the middle number,” and “ people of the less number ” 
From this renewal dates the formation of the new order or monte 
del nformatoriy the title henceforth bestowed on all citizens, of 
both the less and the greater people, who had reformed the 
government and begun to participate in it in 1368 The turbulent 
action of the twelve and the Salimbem, being dissatisfied with 
these changes, speedily rose against the new government This 
tune they were actively aided by Charles IV, who, having 
returned from Rome, sent his militia, commanded by the 
imperial vicar Malatesta da Rimini, to attack the public j^ace 
But the Sienese people, being called to arms by the council of 
fifteen, made a most determined resistance, routed the imjpenal 
troops, captured the standard, and confined the emperor m the 
Salimbem palace Thereupon Charles came to terms with the 
government, granted it an imperial patent, and left the city, 
consoled for his humiliation by the gift of a large sum of money, 
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In spite of its wide basis and great energy, the monte det 
rtformaton, the heart of the new government, could not satisfac- 
torily cope with the attacks of adverse factions and treacherous 
allies So, the better to repress them, it created in 1369 a chief 
of the police, wiVh the title of esecutore, and a numerous associa- 
tion of popolant — -the company or ca<:ata grande of the people — 
as bulwarks against the nobles, who had been recalled from 
banishment, and who, though fettered by strict regulations, were 
now eligible for offices of the state But the appetite for power 
of the “ less people ” and the dregs of the populace was whetted 
rather than satisfied by the installation of the rtformaton in 
the principal posts of authority Among the wool-carders — men 
of the lowest class, dwelling in the precipitous lanes about the 
Porta Ovile — there was an association styling itself the “company 
of the worm ” During the famine of 1371 this company rose 
in revolt, sacked the houses of the rich, invaded the public palace, 
drove from the council of fifteen the four members of the twelve 
and the three of the nine, and replaced them by seven tatter- 
demalions Then, having withdrawn to its own quarter, it was 
suddenly attacked by the infuriated citizens (noveschi and 
dodtetm), who broke into houses and workshops and put numbers 
of the inhabitants to the sword without regard for age or sex 
fhcrcupon the popular rulers avenged these misdeeds by many 
summary executions in the piazza These disorders were only 
checked by fresh changes in the council of fifteen It was now 
formed of twelve of the greater people and three noveschi, to 
the total exclusion of the dodtetm, who, on account of their grow- 
ing turbulence, were likewise banished from the city 

Meanwhile the government had also to contend with difficulties 
outside the walls The neighbouring lords attacked and ravaged 
the municipal territories , grave injuries were inflicted by the 
mercenary bands, especially by the Bretons and Gascons The 
rival claims to the Neapolitan kingdom of Carlo di Durazzo and 
Louis of Anjou caused fresh ’ disturbances in Tuscany The 
Sienese government conceived hopes of gaming possession of the 
city of Arezzo, which was first occupied by Durazzo’s men, 
and then by Lnguerrand do Coucy for Louis, of Anjou , but 
while the Sienese were nourishing dreams of conquest the French 
general unexpeitedly sold the city to the Florentines, whose 
negotiations had been conducted with marvellous ability and 
despatch (1384) The gathering exasperation of the Sienese, 
and notably of the middle class, against their rulers wtis brought 
to a climax by this cruel disappointment Their discontent had 
been gradually swelled by various acts of home and foreign 
policy during the sixteen years’ rule of the rtformaton, nor had 
the concessions granted to the pirtisans of the twelve and the 
latter’s recall and renewed eligibility to office availed to conciliate 
them At last the revolt broke out and gamed the upper hand, 
in March 1381; The rtformaton were ousted from power and 
expelled the city, and the trade of bicna suffered no little injury 
by the exile of so many artisan families The fifteen were 
replaced by a new supreme magistracy of ten priors, chosen in 
the following proportions — four of the twelve, four of the nine, 
and two of the people proper, or people of the greater number, 
but to the exclusion of all who had shared in the government or 
sat in council under the nformalort Thus began a new order or 
monte del popolo, composed of families of the same class as the 
rtformaton, but having had no part in the government during 
the latter’s rule But, though now admitted to power through 
the burgher reaction, as a concession to democratic ideas, and to 
cause a split among the greater people, they enjoyed very limited 
privileges ^ 

In 1387 fresh quarrels with Florence on the subject of Monte- 
pulciano led to an open war, that was further aggravated by 
the interference m Tuscan affairs of the ambitious duke of Milan, 
Gian Galeazzo Visconti With him the Sienese concluded an 
alliance m 1389 and ten years lata* accepted his suzerainty and 
resigned the liberties of their state But m 1402 the death of 

^ The followmg are the ordtnt or mont% that held power in Siena 
for any considerable time — genttluomim, from the origin of the re- 
public, wovtf, from about 1285, dcwfic*, from 1355, rtformatort, from 
1368 , popolo, from 1385 


Gian Galeazzo lightened their yoke Tn that year the first plo 
against the Viscontian rule, hatched by the twelve and the 
balirabcni and fomented by the Florentmes, was violently re- 
pressed, and caused the twelve to be again driven from office , 
but in the followmg year a special balta, ircated in consequent e 
of that not, annulled the ducal suzerainty and restored the 
liberties of Siena During the interval the supreme magistracy 
had assumed a more popular form By the partial readmission 
of the nformalort and exclusion of the twelve, the permanent 
balia was now composed of nine priors (three of the nine, three 
of the people, and three of the nformalort) and of a captain of the 
people to be chosen from each of the three montt in turn On 
nth April peace was made with the Florentines and biena en- 
joyed several years of tranquil prosperity 

But the great Western schism then agitating the Christian 
world again brought disturbance to biena In consequence of the 
decisions of the council of Pisa, Florence and Siena had declared 
against Gregory XII (1409) , Ladislaus of Naples, therefore, as 
a supporter of the pope, seized the opportunity to make incursions 
on Sienese territory, laying it waste and threatening the city 
The Sienese maintained a vigorous resistance till the death of 
this monarch in 1414 freed them from his attacks In 1431 
a fresh war with Florence broke out, caused by the latter’s 
attempt upon Lucca, and continued in consequence of the 
Florentines’ alliance with Venice and Pope Eugenius IV , and 
that of the Sienese with the duke of Milan and Sigismund, king 
of the Romans This monarch halted at Siena on his way to 
Rome to be crowned, and received a most princely welcome 
In 1433 the opposing leagues signed a treaty of peace, and, 
although It was disadvantageous to the Sienese and temptations to 
break it were frequently urged upon them, they faithfully adhered 
to Its terms During this period of comparative tranquillity 
Siena was honoured by the visit of Pope Lugenius IV (1443) 
by that of the emperor Frederick III , who came there to receive 
his bride, Eleanor of Portugal, from the hands of Bishop Aeneas 
Sylvius Piccolommi, his secretary and historian (1452) This 
meeting is recorded by the memorial column s*ill to be seen outside 
the Camollia gate In 1453 hostilities against Florence were 
again resumed, on account of the invasions and ravages of Sienese 
territory committed by Florentine troops in their conflicts »\ith 
Alphonso of Naples, who since 1447 had made Tuscany his battle- 
ground Peace was once more patched up with Florence in 1454 
Siena was next at war for several years with Aldobrandino 
Orsini, count of Pitigliano, and with Jacopo Piccmini, and 
suffered many disasters from the treachery of its generals About 
the same time the republic was exposed to still gra\er danger by 
the conspiracy of some of its leading citizens to seize the reins of 
power and place the city under the suzerainty of Alphonso, 
as it had once been under that of the duke of Milan But the 
plot came to light , its chief ringleaders were beheaded, and 
many others sent into exile (1456) , and the death of Alphonso 
at last ended all danger from that source During those critical 
times the government of the state was strengthened by a new 
executive magistracy called the balta, which from 145'; began 
to act independently of the priors or consistor\ Until then 
It had been merely a provisional committee annexed to the latter 
But henceforward the balia had supreme jurisdiction in all affairs 
of the state, although always, down to the fall of the republic, 
nominally preserving the character of a magistracy extraordinary 
The election of Aeneas Sylvius Piccolommi to the papal chair 
m i4s 8 caused the utmost joy to the Sienese , and in compliment 
to their illustrious fellow-citizen they granted the request of the 
nobles and readmitted them to a share in the go\crnment 
But this concession, grudgingly made, only remained in force 
for a few years, and on the death of the pope (1464) was revoked 
altogether, save m the case of members of the Picc olomini house, 
who were decreed to be popolam and were allowed to retain all 
their privileges Meanwhile fresh discords were brewing among 
the plebeians at the head of affairs 
The conspiracy of the Pazzi in 1478 led 1 :o a war in which 
Florence and Milan were opposed to the pope and the king of 
Naples, and which was put an end to by the peace of 13 th 
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March 1480 Thereupon Alphonso, duke of Calabria, who was 
fighting m Tuscany on the side of his father herdinand, came 
to an agreement with Siena and, in the same way as his 
grandfather Alphonso, tned to obtain the lordship of the city and 
the recall of the exiled rebels m 1456 1 he noveschi (to whose order 
most of the rebels belonged) favoured his pretensions, but the 
nformaiort were against him Many of the people sided with the 
noveschi, rose in revolt on 22nd June 1480 and, aided by the 
duke’s soldiery, reorganized the government to their own advant- 
age Dividing the power between their two orders of the nine and 
the people, they excluded the nformaton and replaced them by 
a new and heterogeneous order styled the aggregatt, composed 
of nobles, exiles of 1456 and citizens of other orders who had 
never before been in office But this violent and perilous upset 
of the internal liberties of the republic did not last long A decree 
issued by the Neapolitan king (1482) depriving the Sienese of 
certain territories in favour of Florence entirely alienated their 
affections from that monarch Meanwhile the monte of the nine, 
the chief promoters of the revolution of 1480, were exposed to the 
growing hatred and envy of their former allies, the monte del 
popolo, who, conscious of their superior strength and numbers, 
now sought to crush the noveschi and rise to power in their 
stead change of affairs was accomplished by a senes of 

nots between 7th June 1482 and 20th February 1483 Ihe 
monte del popolo seized tlie lion’s share of the government , the 
nformaton were recalled, the aggregatt abohshed and the 
noveschi condemned to perpetual banishment from the govern- 
ment and the city But “ in perpetuo ” was an empty form of 
words in those turbulent Italian repubhes The noveschi, being 
“ fat burghers ” with powerful connexions, abilities and tradi- 
tions, gained increased strength and influence in exile , and five 
years later, on 22nd July 1487, they returned triumphantly 
to Siena, dispersed the few adherents of the popolo who offered 
resistance, murdered the captain of the people, reorganized the 
«5tate, and placed it under the protection of the Viigin Mary 
And, their own predominance bemg assured by their numerual 
strength and mfluence, they accorded equal shares of power to the 
other monti 

Among the returned exiles was Pandolfo Petrucci, chief of the 
noveschi and soon tb be at the head 01 the government During 
the domination of this man (who, like Lorenzo de’ Medici, was 
surnamed “ the Magnificent ”) Siena enjoyed many years of 
splendour and prosperity We use the term “ domination ” 
rather than “ signory ” inasmuch as, strictly speaking, Pctrucci 
was never lord of the state, and left its established form of govern- 
ment intact , but he exercised despotic authority m virtue of his 
strength of character and the continued increase of his personal 
power He based his foreign polu y on alliance with Florence and 
France, and directed the internal affairs of the state by means of 
the council (collegto) of the balui, which, although occasionally 
reorganized for the purpose of conciliating rival factions, was 
always subject to his will He likewise added to his power by 
assuming the t aptamship of the city guard (1495), and later by the 
purchase from the impoverished commune of several outlying 
castles (1507) Nor did he shrink from deeds of bloodshed ami 
revenge , the assassination of his father-in-law, Niccold Borghcsi 
(1500), IS an indelible blot upon his name He successfully 
withstood all opposition within the state, until he was at last 
worsted in his struggle with Cesare Borgia, who causcil Ins ex- 
pulsion from Siena in 1 502 But through the friendly mediation 
of the Flortnlines and the French king he was recalled from 
banishment on 29th March 1503 He maintained his power 
until his death at the age of sixty on 21st May 1512, and 
was interred with prmcely ceremonials at the public expense 
The predoramance of his family in Siena did not last long after 
his decease Pandolfo had not the qualities required to found 
a dynasty such as that of the Medici He lacked the lofty 
mtellect of a Cosimo or a Lorenzo, and the atmosphere of hberty- 
lovmg Sien i with its ever-changing factions was m no way suited 
to his purpose Him eldest son, Borghese Petrucci, was incapable, 
haughty and exceedingly corrupt , he only remained three years 
at ^e'head of affairs and fled ignomimously in 1515. Through | 


the favour of Leo X , he was succeeded by his cousm Raffaello 
Petrucci, previously governor of St Angelo and afterwards a 
cardinaL 

This Petrucci was a bitter enemy to Pandolfo’s children,i 
He caused Borghese and a younger son named Fabio to be 
proclaimed as rebels, while a third son, Cardinal Alphonso, 
was strangled by order of Leo X in 11518 He was a tyrannical 
ruler, and died suddenly in 1522 In the following year Clement 
VII insisted on the recall of Fabio Petrucci , but two years later 
a fresh popular outbreak drove him from Siena for ever The 
city then placed itself under the protection of the emperor 
Charles V, created a magistracy of “ten conservators of the 
liberties of the state ” (December 1524), united the different 
monti m one named the “ monte of the reigning nobles,” and, 
rejoicing to be rid of the last of the Petrucci, dated their public 
books, ab instaurata^ibertate year I , II , and so on 

The so-called free government subject to the empire lasted 
for twenty-seven years , and the desired protection of Spam 
weighed more and more heavily until it became a tyranny 
fhe imperial legates and the captains of the Spanish guard in 
Siena crushed both government and people by continual ex- 
tortions and by undue interference with the functions of the 
balia (harles V passed through Siena m 1535, and, as in all 
the other cities of enslaved Italy, was received with the greatest 
pomp , but he left neither peace nor liberty behind him From 
1527 to 1545 the city was torn by faction fights and violent revolts 
i^ainst the noveschi, and wus the scene of frequent bloodshed, 
while the quarrelsomeness and bad government of the Sienese 
gave great dissatisfaction in luscany The balia was recon- 
stituted several times by the imperial agents— m 1530 by Don 
Lope^ <U bona and Alphonso Piccolomini, duke of Amalfi, in 
1540 by Granvella (or Granvelle) and in 1548 by Don Diego di 
Mendoza , but government was earned on as badly as before, and 
there was increased hatred of the Spanish rule When in 1549 
Don Diego announced the emperor’s purpose of erecting a 
fortress m Siena to keep the citizens in order, the general hatred 
found vent in mdignant remonstrance Ihe historian Orlando 
Malavolti and other special envoys were sent to the emperor 
m 1550 with a petition signed by more than a thousand citizens 
praying him to spare them so terrible a danger , but their mission 
failed they returned unheard Meanwhile Don Diego had laid 
the foundation of the citadel and was carrying on the work 
with activity Thereupon certain Sienese citizens in Rome, 
headed by Aeneas Piccolomini (a kinsman of Pius II ), entered 
into negotiations with the agents of the French king and, having 
with their help collected men and money, marched on Siena and 
forced their way in by the new gate (now Porta Romana) on 
26th July 1552 The townspeople, encouraged and reinforced 
by this aid from without, at once rose m revolt, and, attacking 
the Spanish troops, disarmed them and drove them to take 
refuge m the citadel (28th July) And finally by an agreement 
with Cosimo de’ Medici, duke of Florence, the Spaniards were sent 
away on the sth August 1552 and the Sienese took possession 
of their forticbs 

Ihe government was now reconstituted under the protection 
of the hrcnch scents , the bdia was abohshed, its very narre 
having been rendered odious by the tyranny of Spain, and was 
replaced by a similar magistracy styled capitam del popolo e 
reggimento Siera exulted m her rcco\ ered freedom , but her 
sunshine was soon clouded hirst, the emperor’s wrath was 
stirred by the influence of h ranee in the counsels of the republic , 
then Cosimo, who was no less jealous of the French, conceived 
the design of annexing Siena to his own dommions The first 
hostilities of the imperial forces m Val di Chiana (1552-1553) did 
little damage , but when Cosimo took the field with an army 
commanded by the marquis of Mangnano the rum of Siena 
was at hand On 26th January Mangnano captured the 
forts of Porta Camollia (which the whole population of Siena, 
includmg the women, had helped to construct) and mvested the 
city On the 2nd of August of the same year, at Marciano m 
Val di Chiana, he won a complete victory over the Sienese and 
French troops under Piero Strozzi, the Florentine exile and 
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marshal of France Meanwhile Siena was vigorously besieged, 
and Its inhabitants, sacrificing everything for their beloved city, 
maintained a most heroic defence A glorious record of their 
sufferings is to be found in the Dtary of Soz/ini, the Sienese 
historian, and in the Commentaries of Blaise de Monluc, the 
French represeAtative in Siena But in April 1555 the town 
was reduced to extremity and was forced to capitulate to the 
emperor and the duke On 21st April the Spanish troops 
entered the gates , thereupon many patriots abandoned the city 
and, taking refuge at Montalcino, maintained there a shadowy 
form of republic until 1559 

Cosimo I de’ Medici being granted the investiture of the 
Sienese state by the patent of Philip II of Spam, dated 3rd 
July 1557, took formal possession of the city on the 19th of 
the same month A lieutenant-general was appointed as repre- 
sentative of his authority , the council of^the balia was recon- 
stituted with twenty members chosen by the duke , the con- 
sistory and the general council were left in existence but deprived 
of their political autonomy Thus Siena was annexed to the 
Florentine state under the same ruler and became an integral 
part of the grand-duchy of luscany Nevertheless it retained 
a separate administration for more than two centuries, until the 
general reforms of the grand-duke Pietro Leopoldo, the French 
domination, and finally the ri'storation swept away all differences 
between the Sienese and Florentine systems of government 
In 1859 Siena was the first Tuscan city that voted for annexation 
to Piedmont and the monarchy of Victor Emmanuel II , this 
decision (voted 26th June) being the mitial step towards the 
unity of Italy 

Literary History — The literary history of Siena, while recording 
no gifts to the world equal to those bequeathttl by Florence, and 
without the power and originality by wluoh the latter became the 
centre of Italian culture, can nevertheless boa-.t of some illustrious 
names Of these a bruf summary, beginning with the department 
of general hterature and passing on to history and science, is sub- 
joined Many of them are also dealt with in separate articles, to 
which the reader is referred 

As early as the 13th century the vulgar tongue was already well 
established at Siena, being used in pubhc documents, commercial 
records and pnv ite correspondence 1 he poets flourishing at that 
period were holcacchitro, Ceeco Angiolieri — a humonst of a very 
high order — and Bindo lioniehi, who belonged also to the lollowing 
century The chief glory of the 14th century was bt Catherine 
Bemucasa The year of her death (13*^0) was that of the birth of St 
Bernardino Albi/zesihi (S Bernardino of Siena), a pojmlir preacher 
whose sermons m the vulgar tongue are modi Is of style ind diction 
J o the 15th century belongs Aeneas Sylvius Pieeolommi (Pius II ), 
iiumanist, lustonati and political writer In tlie i6th century wi 
lind another Pieeolonimi (Alexandei), bishop of Patnis, author of 
i curious dialogue, DtUa bella creama dclle donne , anotlur bishop, 
Claudio Tolomei, diplomatist, poet and philologist, who revived the 
use of ancient Latin metres , and Luca Contile, a writer of narr itives, 
plays and poems Prose fiction Iiad two reprt sentatives m this 
century — bcipione Bargagh, i writer of some merit, and Pietro 
Fortini, whose productions were trivial and indecent In the 17th 
century we find Ludovico Seigardi (Quinto bettano), a Latinist and 
satirical writer of much talent and culture , but the most original 
and bnlhant figure in bienese litciature is that of Girolamo Gigli 
^660-1722), author of the Gazzettino, La borcUina di Don Dilone, 11 
Vocabolarto catenmano and the Diano ecclesiastioo As humonst, 
scholar and philologist, Gigh would take a lugh place m the literature 
of any Uud His resolute opposition to all hypocrisy — whether 
religious or literary -exposed lum to merciless pe rsecution from the 
Jesuits and the Della Crusean Academy 

In the domain of history we have first the old Sienese chronicles, 
wluch down to the 14th century are so coufused that it is almost 
impossible to disentangle trutli from fiction or even to dteide thf 
personality of the various authors Three 14th-century chronicles, 
attributed to Andrea Dei, Agnolo di Tura, called II (^rasso, and Nen 
di Donati, are published in Mur iton (vol xv ) To the 15th century 
belongs the chronicle of Allegretto Allcgrctti, also m Muraton (vol 
xxiii ) , and during the same period flourished Sigismondo Tizio (a 
priest of bicna, though born at Castighone Aretmo), whose volumin- 
ous history written in Latin and never printed (now among the MSS 
of the Clugi Library in Rome), tliougli devoid of literary merit, con- 
tains much valuable material The btst bienese historians belong to 
the 1 6th century They arc Orlando Malavolti ( 1 5 1 5 - 1 596) , a man of 
noble birth, the most trustworthy of ill , Antonio Bellamiati 
Alessandro Sozzini di Cxirolarao, tlic sympathetic author of the Diarto 
dell ulUma guerra senese and Giugurta Tommasi, of whose tedious 
history ten books, down to 1354, have been published, the rest being 
still m manusenpt Together with these lustorians wc must mention 


the learned scholars Celso Cittadmi (d 1627), Ulbirto Benvoglienti 
(d 1733), one of Muratori's con-esjxindfnts, and ( 10 Anlomo Picei 
(d 17OH), author of histones of Pandolfo Petrucci and the bishopnc 
of Sicua In the same category may be classed the hbranan G F 
Carpellmi (d 1872), author of several monographs on the ongm of 
Siena and the constitution of the rtpubhc, and Scipionc Borghesi 
(d 1877), who has left a precious store of histoncal, biographical and 
bilihographical studies and documents 

In thcolo^ and philosophy the most distmguished names are 
Bernardino Ocluno and Lcho and Fausto Soeeini (i6th century) 
m junsprudcnce, three Soccmi Mariano senior, Bartolommeo and 
Manano junior (15th and i6th centuries) , and in political economy, 
ballustiu Bandmi (1677-1760), author of the Distor^o sulla Ma- 
remma In physical science tlie names most worthy of mention are 
those of the botanist Pier Antonio MattioU (1501-157*), of Pirro 
Maria Gabrielli (1643-1705), founder of the academy of the Physio- 
cntics, and of the anatomist Paolo Mascagni (d 1825) 

Art — Laiizi happily designates Sienese p un ting as ' Lieta scuola 
fra lieto popolo ' ( the blithe school of a blithe people ) The 
special eh ir ictenstics of its masters are freshness of colour, vivacity 
of expression ind distinct onginality The Sienese scliool of painting 
owes Its origin to the mfluence of Byzantine art , but it improved 
that art, impressed it with a special stamp and was for long inde- 
pendent of all other influences Consequently Sienese art seemed 
almost stationary amid the general progress and development of 
the other Itahan schools, and preserved its medieval character 
down to the end of the 15th emtury, when the influence of the Um- 
brian and — to a shghter degree — of the 1 lorentme schools began to 
penetrate into Siena, followed a little later by that of the Lombard 
In the 13th century we find Guido (da biena), pamter of the well- 
known Madonna in the church of S Domenico in Siena The 14th 
century gives us Ugolino, Duceio di Buoninsegna, Simone di Martino 
(or Memmi), Lippo Memmi, Pietro aind Ambrogio Lorenzetti, Andrea 
di Vaiim (pamter and statesman), Bartolo di tredi md Taddeo di 
Bartolo In the 15th century we have Domenico di Bartolo, bano di 
Pietro, Giovanni di Paolo, btefano di Giovanni (II Sassetta) and 
Mattel) and Benvenuto di Giovanni Bartoh, who fell, however, behind 
their coutemporanes elsewhere, and made indeed but little progress 
Ihe i6th century boasts tlic names of Bernardino fungai, Guidoccio 
Cossarelli, Gi leomo I’acchiarotto, Girolamo del Pacehia and especi- 
ally Baldissarc Pcruzzi (i J81-1537), who while especially celebrated 
for his frescoes and slmhes in ptrspcctive and chiiroscuro was also 
an architect of considerable attainments (see Rome) , Giovanm 
Antonio Bazzi, otherwise known as II Sotloma (1477-1549), who, 
bom it Vereelli in Piedmont, and trained at Milan in the school of 
Leonardo d i Vinci, came to bicna in 1504 ind there produced some of 
his finest works, while lus influence on the art of the place was con- 
siderable , Domemco Bcccafumi, otherwise known as Micharino 
(i 480-1 550), noted for the Michelangclesque danng of his designs , 
lud Frincesco Vanni 

There may also be mentioned many sculptors and architects, such 
as Lorenzo Maitani, architect of Orvieto cathedral (end of 13th 
century) Camiuno di Crescen tmo 1 mo di Camamo, sculptor of the 
monument to Henry VII m the Gampo Santo of Jftsa , Agostino 
and Agnolo, who m 1330 carved the fine tomb of Bishop Guido 
I irlati in tlie cithedral of Arezzo, Lando di Pietro (14th century), 
architect, entrusted by the Sienese commune with the proposed cn- 
1 irgement of the cathedral (i 339), and perhaps author of the famous 
Gotlue rehqu iry eontamiug tht head of b G^gano in the Chiesa del 
Santuceio, which, however, is more usually attnbuted to Ugolino di 
Vien, author of the tabcniaele in the cathedral at Orvnto , Giacopo 
(or Jacopo) della Quercia, whose lovely fountain, the 1 onte Gaia, m 
the Piazza del Campo has been recently restored , Lxirenzo di Pietro 
(11 Vecchictta), a pupil of Della Quercia and an excellent artist m 
marble and bronze , hrancesco d Antomo, a skilful goldsmith of the 
16th century, Francesco di Giorgio Mcrtim (1439-150*), painter, 
sculptor, mihtary engineer ind writer on art , Giacomo Cozzarelh 
(i5tli euitur>) , and Lorenzo Manano, sumamed II Marrlna (i6th 
century) Wood-eaiving ilso flounshed here m the I5tlx and i6th 
centuries, and so also did the ceramic art, though few of its products 
are preserved AeeorcJing to the well-known liw, however, the 
Renaissance, made for the peimle of the pi uns, never fully took root 
m Siena, is in other jiarts of Tuscany, and the loss of its mdepend- 
tnee and power m 1555 led to a suspension of building activity, winch 
to tlu ta tc of the present day is most fortunate, masmucli as the 
biroque of the 17th and the false classicism of the 18th cuitunes 
have had hardly any effect here , and few towns of Italy are so un- 
spoilt by restoration or the addition of incongruous modtni buildings, 
or preserve so many characteristics and so much of the real spirit 
(manifested to-day m the grave and pleasing courtesj of the inhabi 
t nils) of the middle ages, wluch its n irrow and picturesque streets 
seem to retain Siena is indeed unsurpasstd for its t xamples of 13th 
and 14th century Italian Gothic, whether in stone or m bnck 

See W Heywood, Our Lady of August and the Polio (Siena, 1899) 
and other works R H 1 he Pavement Masters of biena 

(I ondon, 1901) , Langton Douglas, History of biena (Loiidou, moz) , 
L G Gardner, TheStorvof Stena (Londnn, i()o2)-*St Catherine of biena 
(London, 1908) W HcywoiKl and L Olcott Guide to biena (biena, 
1603) , A Jahn Rusconi Siena (Bergamo, 1904) (C Pa , ‘T As ) 
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SKNETJO, one of the Shangalla tribes living in south-west 
Abyssinia near the Sudan frontier, who claun to be a remnant 
of the primitive population They are apparently a Hamitic 
people, and their skin is of a yellowish tmt Their women 
never intermarry with the Negroes or Arabs Sienetjo villages 
are usually built on hilltops They are an mdustnous people, 
skilful jewellers, weavers and smiths 
SIENKIEWICZ, HEHRYK (1846- ), Polish novelist, was 

bom in 1846 at Wola Okrzeska near Lukow, in the province of 
Siedlce, Russian Poland He studied philosophy at Warsaw 
University His first work, a humorous novel entitled A Prophet 
tn hts own Country, appeared in 1872 In 1876 Sienkiewicz 
visited Amenca, and under the pseudonym of “ Litwos,” con- 
tributed an account of his travels to the Gazeta Polska, a Waisaw 
newspaper Thenceforward his talent as a writer of historical 
novels won rapid recognition, and his best -known romance, 
Quo Vadts? a study of Roman society under Nero, has been 
translated into more than thirty languages Originally pub- 
lished in 1895, Quo Vadts 9 was first translated mto English in 
1896, and dramatized versions of it have been produced m 
England, the United States, France and Germany Remarkable 
powers of realistic descnption, and a strong religious feeling 
which at times borders upon mysticism, ch^actenze the best 
work of Sienkiewicz Hardly inferior to Quo Vadts 9 in popu- 
larity, and superior m hterary merit, is the trilogy of novels 
de^nbmg 17th-century society in Poland during the wars with 
thfidCpssacks, Turks and Swedes This trilogy comprises Ogntem 
t (“ With Fire and Sword,” London, 1890, 1892 and 

1895), (“ rhe Deluge,” Boston, Mass , 1891) and Pan 

Waxodfowskt (“Pan Michael,” London, 1893)* Among other 
very successful novels afid collections of tales which have been 
translated into English are Bez Dogmatu (“ Without Dogma,” 
London, 1893 , Toronto, 1899), Janko muzykant nowele (“ Yanko 
the Musician and other Stones,” Boston, Mass , 1893), Krzyzacy 
(“ The Knight of the Cross,” numerous Bntish and Amencan 
versions), Hama (“ Hama,” London, 1897) and Ta Trzecta 
(“ The Third Woman,” New York, 1898) Sienkiewicz lived 
much in Cracow and Warsaw, and for a time edited the Warsaw 
newspaper Slowo , he also travelled in England, France, Italy, 
Spam, Greece, Afnca and the East, and published a description 
of his journeys in Afnca In 1905 he received the Nobel prize for 
literature 

A German edition ot his collected works was published at Graz 
(1906, &c ), and his biography was written m Poush by P Chmiel- 
owski (Lemberg, 1901) and J Nowxiiski (Warsaw, 1901) 

SIERADZ, a town of Russian Poland, in the government of 
Kalisz, situated on the Warta, 1 10 m S W. of the city of Warsaw 
Pop (1897) 7019 It IS one of the oldest towns of Poland, 
founded prior to the introduction of Christianity, and was 
formerly Imown as Syra or Syraz The annals mention it in 1 139 
Several setms, or diets, of Poland were held there dunng the 13th 
to 15th centunes, and it was a wealthy town until nearly destroyed 
by a fire in 1447 The old castle, which suffered much in the 
Swedish war of 1702-1711, was destroyed by the Germans in 
1800 There are two churches, dating from the 12th and 14th 
centuries respectively 

SIERO, a town of northern Spam, m the province of Oviedo, on 
the river Nora, and on the Oviedo-Tnfiesto railway Pop (1900) 
22,503 Siero IS in the centre of a fertile agricultural district, in 
which live-stock is extensively reared There are coal mines in 
the neighbourhood, and the local industries include tanning and 
manufactures of soap, coarse linen and cloths 

SIERRA LEONE, a Bntish colony and protectorate on the 
west coast of Afnca It is bounded W by the Atlantic, N and 
E by French Guinea and S by Liberia The coast -line, 
following the indentations, is about 400 m in length, extending 
from 9° 2' N to 6® 55' N It includes the peninsula of Sierra 
Leone — 23 m long with an av erage breadth of 14 m — Sherbro 
Island, Bance, Banana, Turtle, Plantain and other minor islands, 
also Turner’s Peninsula, a narrow stnp of land southward of 
Sherbro Island, extending in a S E direction about 60 m Except 
m the Sierra Leone penmsula, Sherbro Island and Turner’s 


Peninsula, the colony proper does not extend inland to a greater 
depth than half a mile The protectorate, which adjoins the 
colony to the north and east, extends from 7® N to lo® N and 
from 10® 40' W to 13° W , and has an area of rather more 
than 30,000 sq m , being about the size of Ireland (For 
map, see French West Africa) The population of the 
colony proper at the 1901 census was 76,655 The popula- 
tion of the protectorate is estimated at from 1,000,000 to 
1,500,000 

Physical Features — Sierra Leone is a well-watered, well-wooded 
and generally hilly country The coast-line is deeply indented m its 
northern portion Here the sea has greatly eroded the normal 
regular, harbourless hne of the west coast of Afnca, formmg bold 
capes and numerous inlets or estuaries Ihc Sierra Leone peninsula 
IS the most stnkmg result of this marme action North of it are the 
Sierra Leone and Searcies estuaries , to the south is Yawry Bay 
Then in 7° 30' N Sherbro Island is reached This is succeeded by 
Turner’s Penmsula (in reahty an island) The seaward faces of these 
islands are TCrfcctly regular and mdicate the original continental 
coast-hne They have been detached from tlie mainland partly by 
a marine inlet, partly by the lagoon-hke creeks formed by tne nvers 
In the Sierra Lrone pemnsula the hills come down to the sea, else- 
where a low coast plam extends inland 30 to 50 m The plateau 
which forms the greater part of the protectorate has an altitude 
vary mg from 800 to 3000 ft On the north-east border by the Nigei 
sources are mountains exceedmg 5000 ft Ihe most fertile parts of 
the protectorate are Sherbro and MendiUnd in the south-west In 
the north-west the district between the Great Searcies and the Rokell 
nvers is flat and is named Bullom (low land) In the south east 
bordering Libena is a belt of densely forested hilly count’y extending 
50 m S to N and very sparsely inhabited 

The hj^drography of the country is comparatively simple bix 
large nvers — 300 to 500 m long — rise m the Futa Jallon highlands 
in or beyond the northern frontier of the protectorate and m whole 01 
in part traverse the country with a general S W course , the Great 
and Little Searcies m the north, the Rokell and Jong in the centre 
8uid the Great Bum and Suhma in the south These rivers are navi- 
gable for short distance^ but m general rapids or cataracts mark their 
middle courses The Great Searcies, the Rio dos Carceres of the 
Portuguese, nses not far from the sources of the Senegal Between 
9® 50' and 9® N it forms the boundary between the protectorate 
and French Guinea , below that point it is wholly in British terntory 
The Little Searcies enters Sierra Leone near Yomaia, in the most 
northerly part of the protectorate Known m its upper course as the 
Kabba, it flows through wild rocky country, its banks in places being 
900 ft high After piercing the hills it runs parallel witn the Great 
Searcies In their lower reaches the two nvers — both large streams — 
traverse a level plam, separated by no obstacles The mouth of the 
Little Searcies is 20 m S of that of the Great Searcies South of the 
estuary of the Searcies the deep inlet known as the Sierra Leone 
nver forms a perfectly safe and commodious harbour accessible to the 
largest vessels At its entrance on the southern shore hes Freetown 
Into the estuary flows, besides smaller streams, the Rokell, known 
m its upper course as the Seh The broad estuary which separates 
Sherbro Island from the mamland, and is popularly called the 
Sherbro nver, -eccives the Bagru from the N W and the Jong river, 
whose headstxeam, known as the Taia, Pampana and Sanden, flows 
for a considerable distance east of and parallel to the Rokell Ihe 
sources of the Taia and those of the Great Bum, are near to those of 
the Niger, the watershed between tlie coast streams and the Niger 
basin here formmg the frontier The mam upper branch of the Great 
Bum (or Sewa) nver is called the Bague or Bagbe (white nver) It 
flows east of and more dirct,tly south than the Taia In its lower 
course the Bum passes through the Mendi country and enters the 
network of lagoons and creeks separated from the ocean by the long 
low tract of Turner’s Penmsula The mam lagoon waterway goes by 
the name of the Bum-Kittam nver, and to the north opens into the 
Sherbro estuary Southward it widens out and forms Lake Kasse 
(20 m long), before reachmg the ocean just north of the estuary of 
the Suhma The Wanje or upper Kittam joms this creek, and is 
also connected with Lake Mabcssi, a sheet of water adjacent to Lake 
Kasse The Suhma or Moa is a magnificent stream and flows through 
a very fertile country One of its headstreams, the Meh, nses in 
French Guinea in 10° 30' W 9° 17' N and flows for some distance 
parallel to the infant Niger, but m the opposite direction It joms 
the Moa within Sierra Leone The mam upper stream of the Moa 
separates French Gumea and Liberia and enters Bntish territory in 
to^ 40' W 8° 20' N Only the lower course is known as the Suluna 
Between y® 40' and 7® 20' are lacustnne reaches Six miles S of the 
mouth of the Suhma the Mano or Bewa nver enters the sea It 
nses m Libena, and below 7® 30' N forms the frontier between that 
repubhe and the protectorate 

The Sierra Leone penmsula, the site of the oldest Bntish settle- 
ment, hes between the estuary of the same name and Yawry Bay to 
the south It IS traversed on its seaward face by hills attaining a 
height of 1700 ft m the Sugar Loaf, and nearly as much m Mount 
Herton farther south The mils consist of a kind of gramte and of 
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beds of red sandstone, the disintegration of which has given a dark- 
coloured ferruginous soil of moderate fertility Sugar Loaf is 
timbered to the top, and the ptnmsula xs verdant with abundant 
vegetation 

Climate — The coast lands are unhealthy and have earned for Sierra 
Leone the unen visible reputation of being “ the white man s grave ” 
The mean annual temperature is above 8o°, the rainfall, which vanes 
a great deal, is from 150 to 180 or more inches per annum In 1890 
no fewer than 203 m were recorded In 1894, a “ dry ” year, only 
144 in of rain fell In no other part of West Afnca is the rainfall so 
heavy December, January, February and March are practically 
rainless , the rains, loginning in April 01 May, reach their maximum 
in July, August and beptember, and rapidly diminish in October 
and November During the dry season, when the chmate is very 
much hke that of the West Indies, there occur terrible tornadoes 
and long periods of the harmattan — a north-cast wind, dry and 
desiccating, and carrying with it from the Sahara clouds of fine dust, 
which sailors designate smokes " The dangers of the chmate are 
much less in the interior , 40 or 50 m inland the country is tolerable 
for Europeans • 

Flora — The characteristic tree of the coast districts is the oil- 
palm Other palm trees found are the date, bamboo, palmyra, coco 
and dom The coast-hne, the creeks and the lower courses of the 
rivers are lined with mangroves Large areas arc covered with 
brushwood, among which arc scattered baobab, shea butter, bread 
fruit, corkwood and silk-cotton trees The forests contain valuable 
timber trees such as African oak or teak {Oldfteldia Afrtcana), rose- 
wood, ebony, tamarind, camwood, odum — whose wood resists the 
attacks of termites — and the tolmgah or brimstone tree The 
frankincense tree (Damelha thunfera) reaches from 50 to 150 ft , the 
negro pepper {Xylopia Aethiopica) grows to about 60 ft , the ifniit 
being useci by the natives as pepper There are also found the black 
pepper plant {Piper Clusit), a climbmg plaint abundant in the moun- 
tain districts , the grains of paradise or melegueta pepper plant 
Limomum Melegueta) and other Amomums whose fruits are prized 
Of the Apocynaceae the rubber plants arc the most important 
Both Landolphia Honda and Landolphta owariensis are found Of 
several fibre-yielding plants the so-called aloes of the orders Amaryl 
lidaceae and Lihaccae are common The kola {Cola acuminata) and 
the bitter kola {Garctnta cola), the last having a fruit about the size 
of an apple, with a flavour like that of green coffee, arc common 
Of dyo-yiclding shrubs and plants camwood and mdigo may b< 
mentioned , of tliose whence gum is obtained the copal, acacia and 
African tragacanth {Sterculia tragacantha) Besides the oil palm, oil 
IS obtained from many trees and shrubs, such as the bcnni oil plant 
Of fruit trees there are among others the blood-plum {Haematostaphis 
Harter i) with deep enmson fruit in grape- like clusters, and the Siena 
Leone peach ( Sarcocephalus esculentus) The coffee and cotton plants 
are indigenous , of grasses there arc vanous kinds of millet, including 
Paspalum exile, the so-called hungry rice or Sierra Leone millet 
Feins are abundant in the marshes Bright coloured flowers arc 
somewhat rare 

Fauna — The wild ammals include the elephant, still found m large 
numbers, the leopard, panthe*-, chimpanzee, grey monkeys, antelope 
of various kinils, the buffalo wild hog, bush goat, bush pig, sloth, 
civet and squirrel The hippopotamus, manatee, crocodile and 
beaver are found in the rivers, and both land and fresh-water tortoises 
are common Serpents, especially the boa-constnetor, arc numerous 
Chameleons, hzards and iguanas abound, as do frogs and toads 
Wild birds are not very common , among them arc the hawk, parrot, 
owl, woodpecker, kingfisher, green pigeon, Afncan magiue, the 
honey-sucker and canary There are also wild duck, geese and other 
water fowl, hawk s-bill, laggerheads and partridges Mosquitoes, 
termites, bees, ants, centipedes, milhpedes, locusts, grasshoppers, 
butterflies, dragonflies, sandflies and spiders aic found in immense 
numbers Turtle are common on the southern coast-hne, sand and 
mangrove oysters are plentiful Fish abound among the common 
kinds are the bunga (a sort of hemng), skate, grey mullet and tarpon 
Sharks mfest the estuaries 

Inhabitants — Sierra Leone is inhabited by vanous negro 
tribes, the chief being the Timni, the Sulima, the Susu and the 
Mendi From the Mendi district many curious steatite figures 
which had been buried have been recovered and are exhibited 
in the British Museum They show considerable skill m carving 
Of semi-ncgro races the Fula mliabit the region of the Scarcics 
Freetown is peopled by descendants of nearly every negro tribe, 
and a distinct type known as the Sierra Leoni has been evolved , 
their language is pidgin English Since 1900 a considerable 
number of Syrians have settled m the country as traders Most 
of the negroes are pagans and each tribe has its secret societies 
and fetishes These are very powerful and are employed often 
for beneficent purposes, such as the regulation of agriculture 
and the palm-oil industry There are nuny Christian converts 
(chiefly Anglicans and Wesleyans) and Mahommedans In the 
protectorate are some Mahommedan tribes, as for instance the 


Susu The majority of the Sierra Leonis are nominally Christian 
The European population numbers about 500 

Towns —Besides Freetown (qv) the capital (pop, 1901, 
34,463), the most important towns for European trade areBonthe, 
the port of Sherbro, Port Lokko, at the head of the navigable 
waters of a stream emptying itself mto the Sierra Leone estuary, 
and Songo Town, 30 m S E of Freetown, with which it is con- 
nected by railway In the interior are many populous centres 
The most noted is Falaba, about 190 m N E of Freetown on the 
Fala river, a tributary of the Little Searcies It lies about 1600 ft 
above the sea haUba was founded towards the end of the 18th 
century by the Sulima who revolted from the Mahomm^’dan Fula, 
and Its warlike inhabitants soon attained supremacy over the 
neighbouring villages and country Like many of the native 
towns it IS surrounded by a loopholed wall, with flank defences for 
the gates The town is the meeting-place of many trade routes, 
including some to the middle Niger Kamb’a on the Great 
Searcies is a place of some importance It can be reached by 
boat from the sea On the railway running b E from Freetown 
are Rotifunk, Mano, and Bo, towns which have increased greatly 
m importance smee the building of the railway 

Agriculture and Trade — Agniulture is in a backward condition, 
but IS being developed The wealth of the country consists, however, 
cluefly in its mdigenous trees of economic value — the oil-palm, the 
kola-nut tree and various kinds of rubber plants, chiefly the Land 
olphta owariensis The crops cultivated are nee, of an excellent 
quahty, cassava, maize and gmger The cultivation of coffee and of 
native tobacco has been practically abandoned as unremunerativc 
The sugar eanc is grown m small quantities The gmger is grown 
mamly m the colony proper Minor produets arc bcnni seeds, pepper 
and piassava The oil palm and kola-nut tree arc especially abundant 
m the Sherbro district and its hinterland, the Mendi country The 
palms, though never planted, are in practically unlimited numbers 
The nuts are gathered twice a year Formerly groundnuts were 
largely eultivatcd, but this mdustiy has been superseded by exports 
from India Its place has been taken to some extent by the extrac- 
tion of rubber 

The cotton plant grows freely throughout the protectorate and the 
cloth manufactured is of a superior kind Exotic vaneties of cotton 
do not thrive Experiments were made during 1903-1906 to mtro- 
duce the cultivation of Egpytian and American vaneties, but they did 
not succeed Cattle arc numerous but of a jxior breed , horses do 
not thrive Tne chief export is palm kernels, the amount of palm oil 
exported being comparatively slight Next to palm products the 
most valuable articles exported arc kola-nuts— which go largely to 
neiglibouiing French colonics — rubber and ginger The imports are 
chiefly textiles, food and sjunts Nearly three fourths of the imports 
come from Great Britain, which, however, takes no more than some 
35 % of the exports About 10 % of the exports go to other Bntish 
West African colonies Germany, which has but a small share of the 
import trade, takes about 45 % of tlie exports The value of the 
trade increased m the ten years 1896-1905 from £9^‘i,ooo to 
;fi,265,ooo In 1908 the imports were valued at the ex- 

jKjrts at £7^0,700 

The development of commerce with the nch regions north and 
east of tlie protectorate h is been hindered by the diversion of trade 
to the trench port of Konakry, winch m 1910 was pi letd in railway 
commumeation with the upper Niger Moreover, the mam trade 
road from Konakry to the middle Niger skirts the N E frontier of the 
protectorate for some distance Sierra Leone is thus forced to look 
to Its economic development within the bounds of the protectorate 

CommuntecUtons — Internal communication is rendered difficult 
by the denseness of the ‘ bush ” or forest country The nvers, 
however, afford a means of bringing country jiroduee to the seaports 
A railway, state owned and the first built m British West Afnc i, 
runs b E from Freetown through the fertile districts of Mcndiland 
to the Libenan frontier Begun in 1896, the hne reached Bo (136 m ) 
m the oil-palm distnct m 1903, and was completed to Bauma, 15 m 
from the Liberian frontier — total length 221 m — in 1905 The 
gauge throughout is 2 ft 6 in The hiu cost about ;^43oo per mile, 
a total of nearly 000,000 Tramways and ftedcr roads ' have 
been built to connect various places with the r iilw ly , one such 
road goes from railhead to Kailahun m Liberia 

Telegraphic communication with Europe was established m 1886 
Steamers run at regular intervals between Freetown and Liverpool, 
H imburg, Havre and Marseilles In the ten years 1899-1908 thf 
tonnage of shipping entered and cleared rose from 1,181,000 to 
2,oa6,ooo 

Administration, Revenue, &-c — The country is admmistered as a 
crown colony, the governor bemg assisted by an executive and a 
legislative council on the last-namtd a minority of nominated un- 
official memlxirs have seats The law of the ciJlony is the common 
law of England modified by local ordinances There is a denomina- 
tional system of pnmary and higher education The schools are 
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inspected by government and receive grants m aid In 1907 there 
were 75 assisted elementary schools with nearly 8000 scholars 
Furah Bay College is affiliated to Durham Umversity There is a 
Wesleyan Theological College, a government school (estabhshed 
1906) at Bo for the sons of chiefs, and the Thomas Agricultural 
Academy at Mabang (founded in 1909 by a bequest of ;^6o,ooo from 
S B Thomas, a Sierra Leonian) Smee 1901 the government has 
provided separate schools for Mahommedans Revenue is largely 
derived from customs, especially from the duties levied on spirits 
In the protectorate a house tax is imposed In 1899-1908 revenue 
increased from ^^168,000 to £ 321 , 000 , and the expenditure from 
;(fi4^5,ooo to ;^34i,ooo In 1906 there was a public debt of /i, 279, 000 

Frtetown is the headquarters of the British army in West Africa, 
and a force of infantry, engineers and artillery is maintained there ] 
The colony itself provides a battahon of the West Afncan Frontier 
Force, a body responsible to the C olonial Office 

The protectorate is divided for administrative purposes into 
distncts, each under a European commissioner Throughout the 
protectorate native law is administered by native courts, subject 
to certain modihcations Native courts may not deal with murder, 
witchcraft, cannibalism or slavery These cases are tried by the 
distnct commissioners or referred to the supreme court at Freetown 
The tribal system of government is mamtamed, and the autliority 
of the chiefs has been strengthened by the British Domestic slavery 
IS not interfered with 

History — Sierra Leone (m the original Portuguese form 
Sierra Leona) was known to its native ii^abitants as Romarong, 
or the Mountain, and received the current designation from the 
Portuguese discoverer Pedro de Sintra (1462), either on account of 
the “ lion-like ” thunder on its hill-tops, or to a fancied resem- 
blance of the mountains to the form of a lion Here, as elsewhere 
along the coast, the Portuguese had “ factories ” , and though 
nonee^Sted when the British took possession, some of the natives 
called themselves Portugese and claimed descent from colonists 
of that nation An English fort was built on Bance Island in the 
Sierra Leone estuary towards the close of the 17th century, but 
was soon afterwards abandoned, though for a long period the 
estuary was the haunt of slavers and pirates English traders 
were established on Bance and the Banana islands as long as 
the slave trade was legal The existing colony has not, however, 
grown out of their establishments, but owes its birth to the 
philanthropists who sought to alleviate the lot of those negroes 
who were victims of the traffic in human beings In 17^ Dr 
Henry Smeathman, who had hved for four years on the west 
coast, proposed a scheme for founding on the peninsula a colony 
for negroes discharged from the army and navv at the close of the 1 
American War of Indepiendence, as well as for numbers of run- 
away slaves who had found an asylum in London In 1787 the ’ 
settlement was begun with 400 negroes and 60 Europeans, the 
whites being mostly women of abandoned character In the 
year following, 1788, Nembana, a Timni chief, sold a strip of land 
to Captain John Taylor, R N , for the use of the “ free community 
of settlers, their heirs and successors, lately arrived from England, 
and under the protection of the British government ” Owing 
mainly to the utter shiftlessness of the settlers and the great 
mortality imong them, but partly to an attack by a body of 
natives, this first attempt proved a complete failure In 1791 
Alexander Falconbridge (formerly a surgeon on board slave 
ships) collected the surviving fugitives and laid out a new settle- 
ment (Granville’s Town) , and the promoters of the enterprise — 
Granville Sharp, William Wilberforce, Sir Richard Carr Gl>n, 
&c — hitherto known as the St George’s Bay Company, obtamed 
a charter of incorporation as the Sierra Leone Company, with 
Henry Thornton as chairman In 1792 John Clarkson, a lieu- 
tenant m the British navy and brother to Thomas C larkson the 
slave trade abolitionist, brought to the colony 1100 negroes 
from Nova Scotia In 1794 the settlement, which had been 
again transferred to its original site and named Freetown, was 
plundered by the French The governor at the time was Zachary 
Macaulay, father of Thomas Babington, Lord Macaulav In 
1807, when the inhabitants of the colony numbered 1871, the 
company, which had encountered many difficulties, transferred 
Its rights to the crown The slave trade having in the same year 
been declared illegal by the British parliament, slaves captured 
by British vessels in the neighbouring seas were brought to 
Freetown, and thus the population of the colony grew Its 
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development was hampered by the frequent changes in the 
governorship Sydney Smith’s jest that Sierra Leone had always 
two governors, one just arrived in the colony, and the other just 
arrived in England, is but a slight exaggeration In twentv-two 
years (1792-1814) there were seventeen change^ in the governor- 
ship After that date changes, although not quite so rapid, were 
still frequent Several of the governors, like Zachary Macaulay, 
Colonel Dixon Denham, the explorer, and Sir Samuel Rowe, 
were men of distinction Colonel Denham, after administering 
the colony for five weeks, died at Freetown of fever on the 9th 
of June 1828 Sir Charles McCarthy was, however, governor 
for ten years (1814-1824), an unprecedented period, during 
which he did much for the development of the country Sir 
Charles fell in battle with the Ashanti on the 21st of January 
1824 Whilst the governors found great difficulty m building 
up an industrious aad agjncuFural community out of the medley 
of Africans brought to Sierra Leone, they had also to contend 
with the illicit slave trade which flourished in places close to the 
colony To stop the traffic m Sherbro Island General Charles 
Turner concluded in 1825 a treaty with its rulers putting the 
island. Turner’s Peninsula and other plates under British pro- 
tection (This treaty was not ratified by the crown, but was 
revived bv another agreement made in 1882 ) 

At this time — 1826 — measures were taken to ensure that 
the liberated slaves should become self-supporting Many 
colonists took to trade, and notwithstanding numerous collisions 
with neighbouring tribes the settlement attained a measure of 
prosperity Among the leading agents in spreading civilization 
were the missionaries sent out from 1804 onwards by the Church 
Missionary Society Despite the anxiety of the British govern- 
ment not to increase their responsibilities in West Africa, from 
time to time various small territories were purchased, and by 
1884 all the land now forming the colony had been acquired 
The Los Islands (^ t' ) which were ceded by the natives to Great 
Britain m 1818 were transferred to France in 1904 In 1866 
Freetown was made the capital of the new general government 
set up for the British settlements on the West Coast of Africa 
(comprising Sierra Leone, Gambia, the Gold Coast and Lagos, 
each of which was to have a legislative council) In 1874 the 
Gold Coast and Lagos were detached from Sierra Leone, and the 
Gambia in 1888 

British influence was graduallv extended o\er the hinterland, 
chiefly with the object of suppressing intertribal wars, which 
greatly hindered trade In this work the British 
authorities enlisted the services of Dr Edward W 
Blyden (a pure-blooded negro), who in 1872 visited lacideat 
Falaba and m 1873 Timbo, both semi-Mahommedan 
countries, being cordiallv received by the ruling chiefs Falaba — 
which had been visited in 1869 by Win wood Reade on his journey 
to the Niger — came definitely under British protection, but Timbo, 
which IS m Futa Jallon, was allowed to become French territory 
through the supincness of the home government The area for 
expansion on the north was in any c ase limited by the French 
Guinea settlements, and on the south the territory of Liberia ^ 
hemmed in the colony In the cast and north-east British 
officers also found themselves regarded as trespassers by the 
French The necessity for fixing the frontier in this direction 
was emphasized by the Waima incident Both French and 
British military expeditions had been sent against the Sofas — 
Moslem mercenaries who, under the chieftainship of Fulas or 
Mandmgos like Samory, ravaged the hinterland both of Sierra 
Leone and French Guinea On the 23rd of December 1893 a 
British force was encamped at Waima At dawn it was attacked 
by a French force which mistook the British troops for Samory’s 
Sofas (save the officers the soldiers of both parties were negroes) 
Before the mistake was discovered the British had lost in killed 
three officers — Captain E A W Lendy, Lieut R E Liston 
and Lieut C Wroughton — and seven men, besides eighteen 
wounded The French also suffered heavily Their leader Lieut 
Mantz was brought into the British camp mortally wounded, 

* The Anglo-Libcnan frontier, partly defined by treaty in 1885, 
was not delimitated until 1903 (see Libfwa.) 
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and was buried by the British Steps were taken to prevent the 
occurrence of an> further conflicts, and an agreement defining the 
frontier was signed in January 1895 agreement finally 

shut out Sierta Leone from its natural hinterland In 1896 
the frontier was^ delimitated, and in the same year (26th of 
August 1896) a proclamation of a British protectorate was issued 
To this extension of authority no opposition was offered at the 
time by any of the chiefs or tribes Travelling commissioners 
were appointed to explore the hinterland, and frontier police 
were organized The abolition of the slave trade followed , and 
with the introduction of the protectorate ordinance m 1897 a 
house tax of 5s each was imposed, to come into operation m three 
districts on the ist of January 1898 Chief Bai Burch, m the 
Timni country, broke out into open war, necessitating a military 
punitive expedition After strenuous fighting, in which the 
British casualties, including sick, 1 cached 6qp, he was captured 
(14th of November 1898) and deported Meantime (in April 
1898) the Mendi tribes rose, and massacred several British and 
American missionaries, including four ladies, at Rotifunk and 
Taiama, some native officials (Sierra Leonis) in the Impern 
district, and a large number of police throughout the country 
Speedy retribution followed, which effectually put down the 
revolt Sir David P Chalmers was appointed (July 1898) royal 
comiT'ssioner to inquire into the disturbances He issued a 
report, July 1899, deprecating the imposition of the house tax, 
which was not, however, revoked The disturbances would 
appear to have arisen not so much from dislike of the house tax 
per se as irritation at the arbitrary manner in which it was 
collected, and from a desire on the part of the paramount chiefs 
(who chafed at the suppression of slave trading and slave raiding, 
and who disseminated a powerful fetish “ swear,” called “ Poro,” 
to compel the people to join) to cast off Bntish rule After 
the suppression of the rising (January 1899) confidence in 
the British administration largely increased among the tribes, 
owing to the care taken to preserve the authority of the chiefs 
whilst safeguarding the elementary rights of the people 1 he 
building of the railway and the consequent development of trade 
and the introduction of European ideas tended largely to modify 
native habits The power of fetishism seemed, however, un- 
affected 

See H C Lukach, A Btbhographv of Sterra Leone (Oxford, 191 1) 
Sir C P Lucas, Htstortcal Geography of the British Colonies, vol in 
(2nd ed , Oxford, 1900) , T J Alldndge, The Sherbro and its Hinter^ 
land (London, 1901), and A Transformed Colony (London, 1910) — 
the last with valuable notes on secret societies and fetish , Winwood 
Rcadc, The African Sketch Book, vol 11 (London, 1873) , Colonel 
J K Trotter, The Niger Sources (London, 1898) , Major J J 
Crook, History of Sierra Leone (Dublin, 1903) — a concise account of 
the colony to the end of the 19th century For fuller details of the 
foundation and early history of the settlement consult Sierra / eone 
after a Hundred Years (London, 1804) by F G Ingham, bishop of 
the diocest, and The Rise of British West Africa (I ondon, 1904) 
by Claude George Bishop Ingham 3 book contains long extracts 
from the diary of Governor Clarkson, which vividly portray the 
conditions of life in the infant colony hor the rising in 1898 see 
The Advance of our West African Lmpire (London, 1903) by C B 
Wallis A Blue Book on the affairs of the colony ispublisheti yearly 
at Freetown and an Annual Report by the Colonial Office in London 
Maps on the scale of i 250,000 are published by the War Office 

SIERRA MORENA, THE, a range of mountains in southern 
Spam The Sierra Morena constitutes the largest section of the 
mountain system called the Cordillera Mananica (anc Montes 
manant), which also includes a number of minor Spanish ranges, 
together with the mountains of southern Portugal The mean 
elevation of the range is about 2 i^oo ft , but its breadth is certainly 
not less than 40 m It extends eastward as far as the steppe 
region of Albacete, and westward to the valley of the lower 
Guadiana Its continuity is frequentlv interrupted, especially 
ih the west , in the eastern and middle portions it is composed 
of numerous irregularly disposed ridges Many of these bear 
distinctive names , thus the easternmost and loftiest is called 
the Sierra de Alcaraz (5900 ft ), while some of the component 
ridges in the extreme west are classed together as the Sierras 
de Aracfena The great breadth of the Sierra Morena long 
rendered it A formidable barrier between Andalusia and the 


north , as such it has played an important part in the social, 
economic and military history of Spam Its configuration and 
hydrography are also important from a geographical point of 
view, partly because it separates the plateau region of Castile 
and Estremadura from the Andalusian plain and the highlands 
of the Sierra Nevada system, partly because it forms the water- 
shed between two great rivers, the upper Guadiana on the north 
and the Guadalquivir on the south Parts of the Sierra Morena 
are rich m minerals , the central region yields silver, mercury and 
lead, while the Sierras de Aracena contam the celebrated copper 
mines of Tharsis and Rio Tinto {qv) 

SIERRA NEVADA (Span for “ snowy range ”), a mountain 
range, about 430 m long, in the eastern part of California, 
containing Mt Whitney (14,1502 ft ), the highest point m the 
United States, excluding Alaska (See California ) 

SIERRA NEVADA, THE, a mountain range of southern Spain, 
in the provinces of Granada and Almeria The Sierra Nevada 
IS a well-defined range, about 55 m long and 25 m broad, 
situated to the south of the Guadalquivir valley , and stretching 
from the upper vallev of the river Genii or Jenil eastwards to the 
valley of the river Almeria It owes its name, meaning “ the 
snowy range,” to the fact that several of its peaks exceed 10,000 
feet m height and are thus above the limit of perpetual snow 
Its culminating point, the Cerro de Mulhacen or Mulahacen 
(11,421 ft ) reaches an altitude unequalled in Spam, while one of 
the neighbounng peaks, called the Picacho de Veleta (11,148 ft ), 
IS only surpassed by Aneto (11,168 ft ), the loftiest summit of 
the Pyrenees The Sierra Nevada is composed chiefly of soft 
micaceous schists, sinking precipitously down on the north, but 
sloping more gradually to the south and south-east On both 
sides deep transverse valleys {barrancas) follow one another in 
close succession, in many cases with round, basin-shaped heads 
like the cirques of the Pyrenees {qv) In many of these cirques 
he alpine lakes, and m one of them, the Corral de Veleta, there 
is even a small glacier, the most southerly m Europe The 
transverse valleys open on the south into the longitudinal 
valleys of the Alpuj arras {qv) On the north, east and west there 
are various minor ranges, such as the Sierras of Parapanda, 
Harana, Gor, Ba/a, Lucena, Cazorla, Estancias, Filabres, &c , 
which are connected with the mam range, and are sometimes 
collectively termed the Sierra Nevada system 1 he coast ranges, 
or Sierra Penibetica, are not included in this group The Sierras 
de Segura form a connecting link between the Sierra Morena 
and the Nevada svstem 

SIEVE (0 E 5»/c, older sibt, cf Dutch zeef, Ger Steb , from 
the subst comes 0 E stftan, to sift), an instrument or apparatus 
for separating finer particles from coarser The common sieve 
IS a net of wires or other material stretched across a frame- 
work with raised edges , the material to be sifted is then shaken 
or pressed upon the net so that the finer particles pass through 
the mesh and the coarser remain The word “ screen ” is usually 
applied to such instruments with large mesh for coarse work, 
and “ strainer ” for those used in the separation of liquids or 
semi-liquids from solid matter In the separation of meal 
from bran ” bolting-clothes ” are used There was an early 
form of divination known as coscinomancy (Gr kootkivov, 
sieve, fiavTeia, divination), where a sieve was hung or attached 
to a pair of shears, whence the name sometimes given to it of 
“ sieve and shears ” , the turning or movement of the sieve 
at the naming of a person suspected of a crime or other act, 
coupled with the repetition of an incantation or other magic 
formula, decided the guilt or innocence of the person 

SIEVES, EMMANUEL-JOSEPH (1748-1836), French abb 4 
and statesman, one of the chief theorists of the revolutionary and 
Napoleonic era, was born at Fr^jus in the south of France on the 
3rd of May 1748 He was educated for the church at the 
Sorbonne , but while there he eagerly imbibed the teachings 
of Locke, Condillac, and other political thinkers, in preference 
to theology Nevertheless he entered the church, and owing 
to his learning and subtlety advanced until he became vicar- 
general and chancellor of the diocese of Chartres In 1788 the 
excitement caused by the proposed convocation of the Skates 
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General of France after the interval of more than a century and 
a half, and the invitation of Necker to writers to state their 
views as to the constitution of the Estates, enabled Siey^ to 
publish his celebrated pamphlet, “ What is the Third Estate ? ” 
He thus begins Iris answer, — “ Everything. What has it been 
hitherto in Uie political order ? Nothing. What does it desire ? 
To be something.” For this mot he is .said to have been indebted 
to Chamfort. In any case, the pamphlet had a great vogue, and 
its author, despite doubts felt as to hi.s clerical vocation, was 
elected as the last (the twentieth) of the deputic.s of Paris to the 
States General. Despite his failure as a speaker, hi.s influence 
became great ; he strongly advised the constitution of the 
Estates in one chamber as the National Assembly, but he oppo.sed 
the abolition of tithes and the confiscation of church lands. 
Elected to the special committee on the constitution, he opposed 
the right of “ absolute veto ” for the king, which Mirabeau 
unsuccessfully sup[)orted. For the most part, however, he 
veiled lii.s opinions in the National Assembly, speaking very 
rarely and then generally with oracular brevity and ambiguity. 
He had a considerable influence on the framing of the depart- 
mental system, but after the spring of 1790 his influence was 
eclipsed by men of more determined character. Only once was 
he elected to the post of fortnightly president of the Constituent 
Assembly. Excluded from the Legislative Assembly by Robes- 
pierre’s .self-denyiitg ordinance, he reappeared in the third 
National Assembly, known as the Convention (September 1792- 
September 1795); btit there his self-effacement was even more 
remarkable ; it resulted partly from disgust, partly from timidity. 
He even abjured his faith at the time of the installation of the 
goddess of reason ; and afterwards he clxaracterized his conduct 
during the reign of terror in tho ironical phrase, J’ai vecu. He 
voted for the death of Louis XVI., but not in the contemptuous 
terms La mart sans phrases sometimes ascribed to him. He is 
known to have disapproved of many of the provisions of the 
constitutions of tlie years 1791 and 1793, but did little or nothing 
to improve them. 

In 1795 he went on a diplomatic mi.ssion to the Hague, and 
was instrumental in drawing up a treaty between the French and 
Batavian republics. He dissented from the constitution of 1795 
(tliat of the Dircetory) in some important particulars, but without 
effect, and thereupon refu.sed to serve a.s a Director of the 
Republic. In May 1798 he went as the plenipotentiary of France 
to the court of Berlin in order to try to induce Prussia to make 
common cause with France against the Sccontl Coalition. His 
conduct was skilful, but he failed in hi.s main object. The 
prestige which encircled his name led to his being elected a 
Director of France in place of Rewbell in lilay 1799. Already 
he had begun to intrigue for the overthrow of the Directory, and 
is said to hiive thought of favouring the advent to power at Pari.s 
of persons so unlikely as the Archduke Charles and the duke of 
Brunswick. He now set himself to Siip the base of the con- 
stitution of 1 795. With that aim he caused the revived Jacobin 
Club to be closed, and made overtures to General Joubert for 
a coup d'etat in the future. The deatla of Joubert at the battle 
of Novi, and the return of Bonaparte from Egypt marred his 
schemes ; but ultimately he came to an understanding with the 
young general (see Napolp:on I.). After the coup d'etat of 
Brumaire, Siey^s produced the perfect constitution which he 
had long been planning, only to have it completely remodelled 
by Bonaparte. Sicy^s soon retired from the post of provisional 
consul, which he accepted after Brumaire ; he now became one 
of the first senators, and rumour, probably rightly, connected 
this retirement with the acquisition of a fiine estate at Crosne. 
After the bomb outrage at the close of 1800 (the affair of Nivose) 
Siey^s in the senate defended the arbitrary and illegal proceedings 
whereby Bonaparte rid himself of the leading Jacobins. During 
the empire he rarely emerged from his retirement, but at the 
time of the Bourbon restorations (1814 and 1815) he left 
France. After the July revolution (1830) he returned ; he 
died at Paris op, the 20th of June 1836. The thin, wire-drawn 
features of Siey^s were the index of his mind, which was kecn- 
but narrow* . tlry .anil . es.sentially l^ted. His l§ck 
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of ^racter and wide sympathies was a misfortune for the 
National Assemblies which he might otherwise have guide 4 
with effect. 

See A. Neton, Sieyis (1748-1836) d’upris documents inldits (Paris, 
iQoo) ; also the chief histories on the French Revolution and the 
Napoleonic empire. * 0 - Hl. R.) 

SIFAKA, apparently the name of certain large Malagasy lemurs 
nearly allied to the Indri {q.v.) but distinguished by their long 
tails, and hence referred to a genus ‘Apoxi— Propithecus, of which 
three species, with several local races, are recognized. Sifakas 
are very variable in colouring, but always show a large amount 
of white. They u.ssociate in parties and are mainly arboreal, 
leaping from bough to bough with an agility that suggests flying 
through the air. When on the ground, to pass from one clump 
of trees to another, they do not run on all fours, but stand erect, 



The Crowned Sifaka [Propithecus diadema coronatus). FrO^ 
Milne-Edwards and Grandidicr. 

and throwing their arms above their heads, progress by a sfeti'cs 
of short jumps, producing an effect which is described by 
travellers as exceedingly ludicrous. They are not nocturnal, but 
most active in the morning and evening, remaining seated or 
curled up among the branches during the heat of the day. In 
disposition they are quiet and gentle, and do not show 
much intelligence ; they are also less noisy than the true 
lemurs, only when alarmed or angered making a noise which 
has l)een compared to the clucking of a fowl. Like all 
their kindred they produce only one offspring at a birth (see, 
Primates). (R. L.*);, 

SIGALON, XAVIER (1788-1837), French painter, born at 
Uz^s (Card) towards the close of 1788, was one of the few leaders 
of the romantic movement who cared for treatment of form 
rather than of colour. The .son of a poor rural schoolmaster, 
he had a terrible struggle before he was able even to reach Paris 
and obtain admission to Guerin’s studio. But the learning 
offered there did not respond to hi.s special needs, and he tried 
to train himself by solitary study of the Italian masters in the 
Abe “ Young Courtesan ” (Louvre), 
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iurfUch. exhibiljed m 1823, at once attracted attention and was 
Ijiought fpr the Lupsembourg The painter, however, regarded 
i,t( as bvjt an essay m practice and sought to measure himself with 
^ mightier motive , this he did in his “ Loclista ” (Nimes), 1824, 
ind again in “ Atl;ialiah’s Massacre ” (Nantes), 1827 Both 
these works showed incontestable power , but the “ Vision of 
3 t Jerome” (houvre), which appeared at the salon of 1831, 
together with the “ Crucifixion ” (Issengeaux), was by far the 
niQst mdividual of all Jus achievements, and that year he received 
the cross of the Legion of Honour The terrors and force of his 
pencil were not, however* rendered attractive by any charm of 
colour , his pamtings remained unpurchased, and Sigalon found 
himself forced to get a humble living at times by painting 
portraits, when Ihiers, then minister of the interior, recalled him 
to Pans and entrusted him with the task of copying the Sistine 
fresco of the “ Last Judgment ” for a haU ii\the Palace of the 
tine Arts On the exhibition, in the Baths of Diocletian at 
Rome, of bigalon’s gigantic task, in which he had been aided by 
l>is pupil Numa Boucoiran, the artist was visited m state by 
Gregory XVI But Sigalon was not destined long to enjoy his 
tardy honours and the comparative ease procured by a small 
pvernment pension , returning to Rome to copy some pendants 
in the Sistme, he died there of cholera on the 9th of August 1837 

SI-GAN FU (officially Sian Fu), the capital of the province of 
Shen-si, N W China, m 34® 17' N , 108° 58' E Shi Hwang-ti 
(246-210 B c ), the first universal emperor, established his capital 
at Kwan-chung, the site of the modern Si-gan Fu Under the 
succeeding Han dynasty (206 b c -a d 25) this city was called 
Wei-nan and Nui-shi , under the eastern Han (ad 25-221) it 
was known as Yung Chow , under the T'ang (618-907) as Kwan- 
nui , under the Sung (960-1127) as Yung-hmg , under the Yuan 
and Ming (1260-1644) as Gan-si During the ls‘m, Han and 
T'ang dynasties the city was usually the capital of the empire, 
and in size, population and wealth it is still one of the most 
important cities of China It was to Si-gan Fu that the 
emperor and dowager empress retreated on the capture of 
Peking by the allied armies m August 1900 , and it was once 
again constituted the capital of the empire until the following 
spring when the court returned to Peking, after the conclusion of 
peace The city, which is a square, is prettily situated on ground 
rising from the river Wei, and includes within its limits the two 
district cities of Ch'ang-gan and Hien-nmg Its walls are little 
mfcrior m height and massiveness to those of Peking, while its 
gates are handsomer and better defended than any at the capital 
The population is said to be 1,000,000, of whom 50,000 arc 
Mahommedans Sduated m the basin of the Wei river, along 
wln^h runs the great road which connects northern China with 
Central Asia, at a point where the valley opens out on the plains 
of China, Si-gan Fu occupies a strategical position of great 
unportance, and repeatedly in the annals of the empire has 
history been made around and within its walls During the 
Mahommedan rebellion it was besieged by the rebtls for two 
years (1868-70), but owing to the strength of the fortifications 
it defied the efforts of its assailants It is admirably situated 
as a trade centre and serves as a depot for the silk from ( heh- 
kiang and Szech uen, the tea from Hu-peh and Ho-nan, and the 
sugar from Szech'uen destinerl for the markets of Kan-suh, 
Turkestan, Kulja and Russia Marco Polo, speaking of Kenjanfu, 
as the city was then also called, says that it was a place “ of great 
tiade and industry Jhey have great abundance of silk, from 
whi,eh they weave cloths of silk, and gold of divers kinds, and 
they also manufacture all sorts of equipments for an army 
'I hey have every necessary of man’s life very cheap,” 

Several of the temples and public buildings are very fine and 
many historical monuments are found within and about the 
walls Of these the most notable is the Nestonan tablet, which 
was accidentally discovered m 1625 in the Ch'ang-gan suburb 
The stone slab which bears the inscription is 7 J ft high by 3 
wide 

The contents of this Nestonan inscription, which consists of 1780 
tiharacters, may be desenbed as follows (i) An abstract of Chnstian 
doctrine of a vague and figurative kind (2) An account of the arrival 


of the missionary Olopan (probably k Chinese form of Rabbin = 
Mooh) from fatsm m tlic year 635, bringing sacred books and 
images , of tho translation of the said books , of the imperial 
approval of the doctnne and permission to teach it pubhely Then 
follows a decree of the emperor (Tait-sung, a very lamous pnnee), 
issued m 638, m favour of the new doctnne, and ordenng a church 
to be built in the square of justice and peace (/nmg fang) in the 
capitaL 1 he emperor s portrait was to be placed m this church. 
Alter this comes a description of Tats'in, and then some account of 
the fortunes of the church m Chma Kaotsung (650-683^ the devout 
patron also of the Buddhist traveller and doctor, Hstian Tsane), 
it is added, continued to favour the new faith In the end of the 
century Buddlusm got the upper hand, but under Yuen-tsung 
(7i3‘-755) the church recovered its prestige, and Kiho, a new 
missionary, arrived Under Tih-tsung (780-783) the monument 
was erected, and this part of tho mscnption ends with a eulogy 
of I-sze, a statesman and benefactor of the church (3) Then follows 
a recapitulation of the above m octosyllabic verse The Chinese 
inscription, wluch concludes with the elate of erection, viz 781, is 
followed by a series of short inscriptions in Synac and the E<;trangelo 
character, containing the date of the erection, the name of the reigning 
Nestonan patriarch. Mar Hanan Ishua, that of Adam, bishop and 

f )opc of China, and those of the clencal staff of the capital Then 
ollow Mxty-seven names of persons in Synac characters, most of 
whom are charactenzed as pnests, and sixty-onc names of persons 
m Chinese, all pnests but one 

The stone — one of a row of five memorial tablets — stood 
withm the enclosure of a dilapidated temple It appears at one 
time to have been embedded m a bnck niche, and about 1891 
a shed was placed over it, but in 1907 it stood m the open entirely 
unprotected In that year Dr hnts v Holm, a Danish traveller, 
had made an exact replica of the tablet, which m 1908 was 
deposited m the Metropolitan Museum of Art, New York The 
tablet Itself was m October 1907 removed by Chinese officials 
into the city proper, and placed in the Pci Lm or ” forest of 
tablets,” a museum in whit h are collected tablets of the Han, 
T'ang, Sung, Yuen and Ming dynasties, some of which bear 
historical legends, notably a set of stone tablets having the 
thirteen classics inscribed upon them, while others are symbolical 
or pictorial , among these last is a full-si/ed likeness of Confucius 
Antiquities are constantly being discovered in the neighbourhood 
of the citv, eg rich stores of coins and bronzes, bearmg dates 
ranging from 200 B c onwards 

See Yule, Marco Polo (1903 ed ) , A Williamson, Journeys in North 
China (London, 1870), S Wells Williams The Middle Kingdom 
(London, 1883)" P^re Havret, La ShHe de 61 ngan Fou (Shanghai, 
1895-1902), V Holm, Ihe Ncitorian Monument (Chicago, 
iyo9) 

SIGEBERT (d 575), king of the Franks, was one of the four 
sons of Clotaire I At the death of Clotaire in 561 the hrankish 
kingdom was divided among his sons, Sigebert s share comprising 
the Rhine and Meuse lands and the suzerainty over the Germanic 
tribes beyond the Rhine as far as the Elbe, together VMth 
Auvergne and part of Provence At the death of his brother 
Chanbert in 567 Sigebert obtained the cities of Tours and 
Poitiers, and it was he who elevatcfl to the see of Tours the 
celebrated Gregory, the historian of the Tru-nks Being a 
smoother man than his brothers (who liad all taken mates of 
inferior rank), Sigebert marued a royal prmcess, Brunhilda, 
daughter of Athanagild, the king of the Visigoths , the nuptials 
were celebrated with great pomp at Metz, the Italian poet 
Fortunatus composing the epilh dammm Shortly afterwards 
Sigebcrt’s brother (hilpeiic I married Brunhilda’s sister, Gals- 
wintba , but the subsequent murder of tlus prmcess embroiled 
Austrasia and Neustria, and ci\ il war broke out in 573 Sigebert 
appealed to the Germtns of the riglit bank of the Rhine, who 
attacked the environs of Pans and Chirtres .uid committed 
frightful ravages lie was entirely vuctonous, and pursued 
Chilperic as far as Tournai But just when the great nobles of 
Neustria were raising Sigebert on the shield m the \ ilia at Vitry, 
near Arras, he was assassinated bv two bravoes m the pay of 
Fredegond, Chilpenc s new wife. At the beginning of his reign 
Sigebert had made war on the A\ars, who had attacked his 
Germanic possessions, and he was for some time a prisoner in 
their hands 

bee Gregory of Tours, Ilistona Fraicorum, book iv , \ug 
Thierry Hecits des temps nuh'ovingiens (Brussels, 1840), and Aug 
"Digot, Uistowe duroyaunie d iKs/nis (Nancy, 1863) (C PR.) 
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SIGEBERT OF GEMBLOUX (<; 1030-1112), medieval chron- 
icler, became m early life a monk m the Benedictine abbey of 
Geinbloux Later he was a teacher at Metz, and about 1070 he 
returned to Gembloux, where, occupied in teaching and writing, 
he hved until his death on the 5th of October 1112 As an enemy 
of the papal pretensions he took part m the momentous contest 
between Pope Gregory VII and the emperor Henry IV, his 
writings on this question being very serviceable to the imperial 
cause , and he also wrote against Pope Paschal II Sigebert’s 
most important work is a Chronographta, or universal chronicle, 
according to Molinier the best work of its kind, although it 
contains many errors and but little original information It 
covers the period between 381 and iiii, and its author was 
evidently a man of much learning The first of many editions 
was published m 1513 and the best is in Band vi of the Monu~ 
menta Germantae histonca Scnptores, with valuable introduction 
by L C Bethmann The chronicle was very popular during 
the later middle ages , it was used by many writers and found 
numerous contmuators Other works by Sigebert are a history 
of the early abbots of Gembloux to 1048 {Gesta abbatum Gem- 
blacensium) and a life of the Frankish king Sigebert III {Vita 
Stgeberh III regts Austrastae), Sigebert was also a hagiographer 
Among his writings in this connexion may be mentioned the 
Vtta Deodertci, Meiiensts eptscopt, which is published in Band 
iv of the Monumenta, and the Vtta Wtcberh, in Band viii 
of the same collection Dietrich, bishop of Metz (d 984) was 
the founder of the abbey of St Vincent in that city, and 
Wicbert or Guibert (d 962) was the founder of the abbey of 
Gembloux 

See S Hirsch, De vita et tenths Sigtberh Gentblacensts (Berlin, 
1841) , A Molimer, Let Sources ae I htstotre de I' ranee, tomes u and 
V (1902-1904^ , diiU W Wattenbdch, Deutschlands Geschtchts-‘ 
quellen, Band a (Berlin, 1894) 

SIGEL, FRANZ (1824-1902), German and American soldier, 
was born at Sinsheim, m Baden, on the i8th of November 1824 
He graduated at the military school at Carlsruhe, and became an 
officer in the grand ducal service He soon became known for 
revolutionary opinions, and in 1847, after killing an opponent m 
a duel, he resigned his commission When the Baden insurrection 
broke out, Sigel was a leader on the revolutionary side in the 
brief campaign of 1848, and then took refuge in Switzerland 
In the following year he returned to Baden and took a con- 
spicuous part in the more serious operations of the second 
outbreak under General Louis Mieroslawski (1814-1878) Sigel 
subsequently lived m Switzerland, England and the United 
States, whither he emigrated in 1852, the usual life of a political 
exile, working in turn as journalist and schoolmaster, and both 
at New York and St Louis, whither he removed m 1858, he 
conducted military journals When the American Civil War 
broke out in 1861, Sigel was active in raising and training 
Federal volunteer corps, and took a prominent part in the 
struggle for the possession of Missouri He became m May a 
brigadier-general U S V , and served with Nathaniel Lyon at 
Wilson’s Creek and with J C Fremont in the advance on Spring- 
field in the autumn In 1862 he took a conspicuous part in the 
desperately fought battle of Pea Ridge, which definitely secured 
Missouri for the Federals He \vas promoted to be major-general 
of volunteers, was ordered to Virginia, and was soon placed in 
command of the I corps of Pope’s “ Army of Virginia ” In 
this capacity he took part in the second Bull Run campaign, 
and his corps displayed the utmost gallantrv in the unsuccessful 
attacks on Bald Hill Up to the beginning of 1863, when bad 
health obliged him to take leave of absence, Sigel remained in 
conunand of his own (now called the XI ) corps and the XII , 
the two forming a “ Grand Division ” In June 1863 
command of large forces in Pennsylvania, to make head against 
Lee’s second invasion of Northern territory In 1864 he was 
placed in command of the corps m the Shenandoah Valley, but 
was defeated by General John C Breckinridge at Newmarket 
(15th of May),, and was superseded Subsequently he was m 
command of the Harper’s Ferry garrison at the time of Early’s 

raid iinnn Washinortnn and madp a brilliant Hpfenre of hw nost 


(July 4-5, 1864) He resigned his commission in May 1865, and 
became editor of a German journal m Baltunore, Maryland 
In 1867 he removed to New York City, and m 1869 was the 
unsuccessful Republican candidate for secretary of state of New 
York He was appointed collector of intern^ revenue ih May 
1871, and m the following October he was elected register of 
New York City by Republicans and “ reform Democrats ” 
From 1885 to 1889, having previously become a Democrat, 
he was pension agent for New York City, on the appointment 
of President Cleveland General Sigel’s last years were de- 
voted to the editorship of the New York Monthly, a Gemlan- 
American periodical He died in New York City on the 
2ist of August 1902 A monument (by Karl Bitter) in his 
honour was unveiled m Riverside Drive, New York City, m 
October 1907 

8IGER DE BRABANT [Sighier, Sigieri, Sygerius], French 
philosopher of the 13th century About the facts of his life 
there has been much difference of opinion In 1266 he was 
attached to the Faculty of Arts in the University of Pans at the 
time when there was a great conflict between the four “ nations ” 
The papal legate decided in 1266 that Siger was the ringleader, 
and threatened him with death During the succeeding ten 
years he wrote the six works which are ascribed to him and were 
published under his name by P Mandonnet in 1899 The titles 
of these treatises are Deamma mtellectiva (1270), Quaesttones 
loguales , Quaesttones naturales , De aetermtate mundt , 
Quaestto utrum haec stt vera , Homo est animal nullo homine 
extstenie , Imposstbilia In 1271 he was once more involved in 
a party struggle Ihe minority among the "nations” chose 
him as rector m opposition to the elected candidate, Aubri de 
Rheims For three years the strife continued, and was probably 
based on the opposition between the Averroists, Siger and Pierre 
Dubois, and the more orthodox schoolmen The matter was 
settled by the Papal Legate, Sunon de Brion, afterwards Pope 
Martin IV Siger retired from Pans to Li^ge In 1277 a general 
condemnation of Aristotelianism included a special clause directed 
against Boetius of Denmark and Siger of Brabant Again 
Siger and Bernier de Nivelles were summoned to appear on a 
charge of heresy, especially in connexion with the Imposstbilia, 
where the existence of God is discussed It appears, however, 
that Siger and Boetius fled to Italy and, according to John 
Peckham, archbishop of Canterbury, perished miserably The 
manner of Siger’s death, which occurred at Orvieto, is not known 
A Brabantine chronicle says that he was killed by an insane 
secretary (a dertco suo quasi dementi) Dante, in the Paradtso 
(x 134-6), says that he found " death slow in coming,” and some 
have concluded that this indicates death by suicide A 13th- 
centurv sonnet by one Durante (xcii 9-14) says that he was 
executed at Orvieto a ghiado il fe' mortre a gran dolore, Nelia 
corte dt Roma ad Orbtvieto The dtite of this may have been 
1283-1284 when Martin IV was in residence at Orvieto In 
politics he held that good laws were better than good rulers, and 
criticised papal infallibility in temporal affairs Phe importance 
of Siger in philosophy lies in his acceptance of Averroism in its 
entirety, which drew upon him the opposition of Albertus Magnus 
and Aquinas In December 1270 Averroism was condemned 
by ecclesiastical authority, and during his whole life Siger was 
exposed to persecution both from the Church and from purely 
philosophic opponents In view of this, it is cunous that Dante 
should place him in Paradise at the side of Aquinas and Isidore 
of Seville Probably Dante knew of him only from the chronicler 
as a persecuted philosopher 

See P Mandonnet, Stger de Brabant et I'Averrotsme latin du 
XIII* Slide (Fnbourg, 1899) , G Pans, Siger de Brabant ’ in La 
Poiste du tnoyen dge (1895) , and an article in the Revue de Pans 
(Sept ist, 1900) 

SIGHTS, the name for mechanical appliances for directing the 
axis of the bore of a gun or other firearm on a point whose position 
relative to the target fired at is such that the projectile will 
strike the target 

Gun Sights — Until the 19th century the only means for 
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along the top of the gun, which, owing to the greater thickness 
of metal at the breech than at the muzzle, was not parallel to 
the axis " Some allowance had to be made for the inclination 
of the line of metal to the axis ” (Lloyd and Hadcock, p 32) 
The line of metal does not come under the defimtion of sights 
given above In* the year 1801 a proposal to use sights was 
sent to Lord Nelson for opinion, and elicited the following 
reply “ As to the plan for pointing a gun, truer than we do at 
present, if the person comes, I shall, of course, look at it, or be 
happy, if necessary, to use it , but I hope we shall be able, as 
usual, to get so close to our enemies that our shot cannot miss 
the object ” (letter to Sir E Berry, March 9, 1801) Three 
weeks later the fleet under Sir Hyde Parker and Nelson sailed 
through the Sound on its way to Copenhagen In replymg to 
the guns of Fort Elsinore no execution was done, as the long 
range made it impossible to lay the guns (Ll^yd and Hadcock, 
P 33) 

The necessity for sights follows directly on investigation of the 
forces acting on a projectile during flight In a vacuum, the pro- 
jectile acted on by the force of projection begins to fall under the 
action of gravity immediately it leaves the bore, and under the 
combined action of these two forces the path of the projectile is a 
parabola It passes over equal spaces m equal times, out falls with 
an accelerating velocity according to the formula h=^gfi, where h 
IS the height faUen through, g the force of gravity, and t the time of 
flight From fig i it will be seen that in three seconds the projectile 
would have fallen 144 ft to G . therefore to strike T the axis must be 
raised to a jpomt 144 ft vertically above G This law holds good 



also m air for very low velocities, but, where the velocities arc high, 
the retardation is great, the projectile takes longer to traverse each 
succeeding space, and consequently the time of flight for any range is 
longer , the axis must therefore be directed still higher above the 
point to be struck The amount, however, still depends on tlic time 
of flight, as the retardation of the air to the falhng velocity may be 
neglected in the case of flat trajectory guns Owing to the conical 
shape of the early muzzle-loading guns, if one trunnion were higher 
than the other, the " hne of metal would no longer be in the same 
vertical plane as the axis , in consequence of this, if a gun with, say, 
one wheel higher than the other were layed by this hne, the axis wouhl 
pomt ofi the target to the side of the lower wheel Further, the in- 
clination of the hne of metal to the axis gave the gun a fixed angle of 
elevation varying from i® m light guns to 2J® m the heavier natures 
To overcome this a " dispart sight '' (D) was mtroduced (fig 2) to 
bnng the hne of sight (A'DG') parallel to the axis (AG) 
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Fig 2 — Dispart and Tangent Sights 


AG is the axis of the bore, ah the dispart, A'DG' is parallel to AG 
D is the dispart sight, S the tangent sight, A'DS the clearance angle 
At greater elevations than this &e muzzle notch is used , to ahgn on 
the target at lesser angles the dispart sight is so used Guns without 
dispart sights cannot be layed at elevations below the clearance 
angle 

The earhest form of a hind or breech sight was fixed, but m the early 
part of the 19th century Colonel Thomas Blomefield proposed a mov- 
able or tangent sight It was not, however, till 1829 that a tangent 
Bight (designed by Major-General William Millar) was introduced 


into the navy , this was adopted by the army in 1846 In the case 
of most guns it was used m conjunction with the dispart sight above 
referred to The tangent sight (see fig 3) was graduated m degrees 
only There were throe patterns, one of brass and two of wood 
As the tangent sight was placed in the hne of metal, hence directly 
over the cascable, very httle movement could be given to it, so 
that a second sight was required for long ranges This was of wood , 
the third sight, also of wood, was for guns without a dispart patch, 
which consequently could not be layed at elevations below the cUspart 
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[emng to fig i it will be seen that in order to stnke T the axis 
must be directed to G' at a height above 1 equal to TG, while the 
line of sight or hne loimng the notch of the tangent 
sight and apex of the dispart or foresight must be 
directed on T In fig 4 the tangent sight 
has been raised from O to S, the hne of 
sight is SMT, and the axis produced is 
AG' D IS the dispart, M the muzzle sight, 

OM IS parallel to AG' Now the height to 
which the tangent sight has been raised in order to 
direct the axis on G' is evidently moportional to the 
tangent of the angle OMS = AXS This angle is CeiUed 
the angle of elevation , OM is constant and is 
called the sighting radius If the dispart sight were Early Tangent 
being used, the sightmg radius would be OD, but, as “^ight 
at the range m fig 4, the hne of sight through D fouls 
the metal of the gun, the muzzle sight M is used I he formula for 
length of scade is, length = sighting radius x tangent of the angle 
of elevation In practice, tangent sights were graduated graphic- 
ally from large scale drawings It will be seen from fig 4 that 
if the gun and target are on the same horizontal plane the axis 
can be equally well directed by inclining it to the horizontal 
through the requisite number of degrees This is called ' quadrant 
elevation," and the proper inchnation was given by means of 
the " gunner's quadrant," a quadrant and plumb bob, one leg 
being made long to rest in the bore or by bringing lines scrilH.(l 
on the breech of the gun in line with a pointer on the carnage , these 
were called " quarter sights " 

Such were the sights in use with smooth-bore guns m the first half 
of the last century Tan^nt sights were not much trusted at 
first Captain Haultam, K A , says m his description of test- 
ing sights {Occa- 
stonaJ Papers, 

R A Institute, vol 
1 ) " Raise the 

sight, and if it 
keeps in hne with 
a plumb bob, it 
can be as confi- 
dently relied upon 
as the hne of metal, 
if the trunnions 
arehonzontal If 
the scale is only shghtly out of the perpendicular, a few taps of the 
hammer will modify any trifling error ^ 

The introduction of nfling necessitated an improvement in sights 
and an important modification in them It was found that projectiles 
fired from a rifled gun deviated laterally from the hne of 
fire owmg to the axial spin of the projectile, and that if the 
spm were nght-handed, as m the British service, the 
cfeviation was to the right This deviation or derivation 
is usually called dnft (for further details see Ballistics) The 
amount of drift for each nature of gun at different ranges was 
determined by actual firing To overcome dnft the axis must be 
pointed to the left of the target, and the amount will mcrease with 
the range 

In fig 5 (plan) at a range HT, if the axis were directed on T, dnft 
would carry the shot to D, therefore the axis must be directed on a 
point D’ such that D'T = DT HFT is the hne of sight without any 
allowance for drift, causmg the projectile to fall at D Now if the 
notch of the tan- 
gent sight be 
earned to H' m 
order to lay on T, 
the fore-sight, and 
with It the axis, 
will be moved to 
F', the hne of fire 
willbeHF'D',and 
the shot will strike 
T since D'T ==DT 
Left deflection has 
been put on , this 
could be done by notmg the amount of deflection for each range and 
applying it by means of a sliding leaf carrying the notch, and it is 
so done m howitzers , m most guns, however, it is found more 
convenient and sufficiently accurate to apply ;jt automatically 
by inchnmg the socket through which the tangent scale nses 
to the left, so that as the scale nses j , as the range increases, 
the notch is earned more and more to the left, and an increaAng 



Fig 4 — Theory of Tangent Sight 
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ftmotitii of left deflection given — the amount can ea»ly be 
determined thus — 

The height pf tangent fecale for nay degree of elevation is given 
with sufficient accuracy by the rough rule for circular measure 

where a is the angle of elevation m minutes, h the height 

3 X J200 “ ” 

of the tangent scale, and R the fighting radius . thus f6r 
I •, A as ^ Now supposing the Sight is inclmed 1 “ to the left, 

which Will move the notch from H to H' (see fig 6) , as before 

but in this case R=xA=.— the resultant 

60’ 00 60 X bo’ 

angle of deflection is HFH', and this can be determmed by the 

sanl^ formula — but m this case 

a=l§ BO that if the sight is incUned to the left i* it will 
R X 3600 

give i' deflection for every degree of elevation By the same 



Fig 6 — Correction for Drift 
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formula it can be shown that i' deflection will alter the pomt of 
impact by i in for every loo yds of range , thus the proper in- 
cUnatioaito give a mean correction for drift can be determined In 
the early RBL guns this angle was 2° lO' With rilled guns 
<dcflection was also found necessary to allow for eflcct of wind, 
difierence of level of trunnions, movemtut of target, and for the 
purpose of alteung the point of impact later- 
ally Tins was arranged for by a movable 
leaf carrying the sighting V, worked by 
moans of a miU-headcd screw provided with 
a seale m degrees and fractions to the same 
radius as the elevation scajc, and an arrow- 
head for reading Other improvements were 
the gun was sighted on each side, tangent 
scales dropping into sockets in a sighting ring 
on the breech, thus cnabhng a lung scede for 
all ranges to be used, and the foresights 
screwmg into holes or dropping into sockets 
in the trunnions, thus obviating the fouling 
of the Une of aight and the damage to 
which a fixed muzrle sight was liable 
iho tangent sight was graduated m yards 
as well as degrees and had also a fuze scale The degree scale 
was subdivided to 10' and a slow -motion screw at the head 
enabled differences of one minute to be given, a clamping screw 
and lever were provided (see fig 7) 

Forc-sights varied m pattern borne screwed m, others dropped 
into a socket and were secured by a bayonet jomt Two mam shapes 
were adopted for the apex —the acorn and the hogsback Instruction 
m the use of sights was based on tlie principle of securmg uniformity 
m laying , for this reason fine sighting was discountenanced and 
laymg by full sight en)omcd “ The 
centre of the hno jommg the two 
highest points of the notch of the 
tangent sight, tlio point of the fore- 
sight and the target must be in Ime ' 
{Field Artillery Training, 1902) (see 
fig S) Since the eailv days of rifled guns tangent sights have 
been unproved in details, but the principles remain the same 
Except for some mmex' differences the tangent sights were the 
same for all natures of guns, and for all services, but the develop- 
ment of the modern sight has followed different hnes according 
to the nxture and use of the gun, and must be treated under 
separate heads 


'XT' 


Fig 8 ■ — Laying by Full 
Sight 


Sights for Mobile Artillery 

With the exception of the addition of a pm-hole to the tangent sight 
and cross wires to the fore sight, and of minor improvements, and 
PleU introduction of French’s crossbar sight and the 

artlUerv reciprocating sight, of which later, no great advance was 
alMbta made until the introduction of Scott s telescopic sight 
This sight (sec Plate, fig 9) consists of a telescope mounted 
in a steel frame, provided with longitudinal trunnions htting mto 
V’s m the gun These V's are so arranged that the axis of the sight 
frame is always parallel to tliat of the gun By means of a cross-level 
the frame can bj so adjusted that the cross axis on which the tele- 
scope IS mounted is always truly honzontal Major L K Scott, R E , 
tlius desenbed itow he was led to think of the sight ' I had read m 
the Dfitlv News an account of some experimental finng carried out by 
IIjM S ' Hotspur ’ against the turret of H M.S ‘ Glatton ' At a 


range of too yds on a perfectly cahn thy the ' Hotspur ' fired eeveral 
rounds at the ‘ Glatton's tufrtt and imssed it ’’ Major Scott attrin 
bated this to tilt in the sighjis due to wajat of level of mounting^ 
{R A I Proceedings, vol xiu ) Tilt of sights m field guns owing to 
the sinking of one wheel had lohg been lecoghfzed as a sourci of error' 
and allowed for by a mle-of- thumb correction, depending on the fact 
that the track of the wheels of British field artfUery gun-Carnage» 
IS 60*, so that, for eve^ inch one whe?! is lower than the ot^cr,,the 
tvhefle system is tunjedT through one degree — 

a= X 60=60' or I®, as A IS I mch 

Referring to the calculations given above, Hus is equivalent to l' 
deflection for every degree of elevation, which amount Tiad to be 
given towards the lugher wheel This comphcatiOn is ehnunated in 
Scott's sight by simply levelhng tho cross axis of the telescope. 
Other advantages are those common to all telescopic sjghts Person^d 
error is to a gre^t extent eliminated, ppwer of vision extended, the 
Sight is' self cOntaiued, there is no fore-sight, a fitie pointer m the 
telescope being aligned on the target It can be ei^udlly well used 
for direct or mdirect, forward or back laymg A micromett r drum 
reads to 2', wffile the vernier reads to angle mmutes so that very 
fine adjustments can bo made 

Disadvantages of earlier patterns were, the telescope was mverting, 
the drum was not graduated in yaids, and drift not allowed for 
these defects were all overcome in later patterns and an scott’a 
important addition made, viz means of mcasunng the . * 

angle of sight In speaking of quadrant elevation a brief ^ 
reference was made to the necessity for makmg an allowance for 
difference of level of gun and target Figs 10 to 13 explain tluS more 
fully, and show that for indirect laying the angle of sight must be 
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added to the angle of elevation if the target is above the gun and 
subtracted if vice versa In Scott's sightj mark iv , there is a longi 
tudinal level pivoted at one end and provided with a degree scale up 
to 4® , the level is moved by a spindle and micrometer screw rcadinj 
to 2' If now the telescope be directed on the target and tlAs level 
be brought to the centre of its lun, the angle of siglit gan be read 
if afterwanls any range orderul is put on the siglrt and the gun 
truly laved, this bubble will bfe found m the centlc 01 its run so 
that if thereafter the target becomes obscured the gun can be relayed 
by elevating till the bubble is jn the ctntpe of its run, or at a com- 
pletely concealed target the angle of sight can, if the range and 
difference of level arc known or can be niea&ured from somewhere 
near the gun, be put on by means of the micrometer sc^rew, and the 
gun subsequently layed hy putting the range in yarfis pr degrees on 
the sight drum and elevating or depressing till the bubble is central 
The disadvantages that still remain are that the sight has to be re- 
moved every time the gull is fired, lOnd the amount ot deflectKm is 
limite<l and has to be put on the reverse way to that on a tangent 
scale Scott's sight, though no longer used with quick-firmg gPni, 
IS the precursor of all modern ^ghts 
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The introduction of trunmonless guns recoihng axially through 
a fixed cradle enabled sights to be attached to the non-recoil parts 
^ of the mounting, so that the necessity of removing a 

nMwa delicate telescopic sight every round disappeared, and 
Mirbtt telescope sights on the rockiM-bar principle (see below) 

* were introcjuccd for 4 7 in Q F guns on field mountmgs 

these sights admit of continuous lay mg, t e the eye need not 
be removed when the gun is fired The increased importance of 
concealment for one’s own guns and the certainty of being called 
upon to engage concealed targets, brought indirect laying into great 
prominence (see also Artillery) This form of laymg is of two 
kii^ (i) that m which the gun can be layed for direction over the 
sight on the target itself, or on some aimmg point close by, but from 
. ^ indistinctness or other causes quadrant elevation is pre- 

ferred j and (2) that used when the target is completely 
^ • hidden and an artificial line of fire laid out and the guns 
layed for direction on pointers, or the Ime transferred to a distant 
aiming point The old method of giving quadrant elevation by 
clinometer was obviously too slow Scott's sight (see above) was 
the first attempt to obtain indirect laymg for eltwation by means 
of the sight itself, and in that sight the angle of sight was taken into 
account , in modern guns this is effected by what is technically 
called the " independent hne of sight " (see Ordnance Field 
Equipments) It is obtained by different means in different countries, 
but the principle is the same There must be two sets of elevating 
gears, one which brings the axis of the gun and the sights together 
on to tlie target, thus finding the angle of sight and also pointing 
the axis of the gun at the target, and a second by which, independent 
of the sight which remains fixed, the elevation due to the range can 
be given to the gun and read by means of a pointer and dial marked 
in yards for range This latter is shown in the Krupp equipment 
(Plate, fig 1 4), in which the sight is attached to the cradle, but 
does not move with it The hand wheel that screws the gun and 
cradle down at the same time screws the sight up, and vice versa 
When the target is completely concealed it is nectssary to lay the 
gun on an aiming point more or less out of the line of fire, 01 to lay 
on a " director ’’ with a large amount of defleetion, and to align 
aiming posts with the sights at zero to give the direction of the 
target, and afterwards perhaps to transfer the hnc of sight to some 
other distant object, all of which require a far greater scope of 
deflection than is afforded by the deflection Uaf In the South 
African war improvised detachable deflection scales of wood or iron 
placed over the forc-sight, called gun arcs, were used, but this device 
was clumsy, inaccurate and insufficient, as it only gave about 30“ 
nght or left deflection, and only a sight that admitted of all round 
laying could really satisfy the requirements ‘ Tlic goiuometnc 
sight m its simplest form is a circular graduated base plate on whieh 
a short telescope or sighted ruler is pivoted Besides the mam 

f raduations there is usually a separate deflection scale ” (Bethell) 
n this form, which is found in British field ai tillery, the goniometnc 
or dial sight is used for picking up the line of fire In the pillar sight 
used m the French 80- and 90-mm Q F guns it is used for laymg for 
direction 

Ihe colhmateur, or sight proper, has a lateral movement of 9®, 
and is actuated by the drum on tlio nght turned by the mill- 
hcaded screw The drum is divided into 100 graduations each 
equal to 5 4' The gomo plate below is divided mto 4 quadrants, 
and each quadrant into 10 spaces of 9° each 
numbered in hundreds from o to 900 The 
stem is turned by pressing down on the mill- 
headed screw The colhmateur which is used 
in many sights is a rectangular box elosed 
at one end by a darkened glass with a 
bright cross Its use is graphically desenbed 
in a French text-book thus The layer, 
keeping his eye about a foot fiom the 
colhmateur and working the elevating wheel, 
makes the horizontal line dance al»ut the 
landscape until it dances on to the taiget , 
then working the traversing gear he does 
the same with the vertical Imc , then 
bringing lus eye close, he brings the mter- 
section on to the target ” In the Krupp arc 
sight (see Plate, fig 14), the goniometnc 
sight 13 placed on the top of tlic arc In 
the French field Q F artillery the inter- 
mediate carnage description and dia- 
gram in article Ordnance Field Equipments) carnes the sight 
Fig 15 ^ows the reciprocatmg sight for the 2 5-in gun The 
sight drops through a socket m a pivoted bracket which is provided 
with a level and a clamp , the level is fixed at the correct 
angle for dnft , if the sight (as is especially hablc to be 
iht hillsides) IS tilted away from the angle 

•igatM restored by moving the bracket till the bubble 

of the spint-level is central, and Uien clamping it 

With howitzers mdirect laying is the rule, elevation being usually 
given by clinometer, direction by laying on banderols marking out 
bhe line of fire , then, when the direction has been established, 
an auxiliary mark, usually in rear, is selected and the hne transferred 
to It. At night this math is replaced by a lamp instaUed m rear 



From TtemHse on Strvue 
Ordnance 

Flo 15 


and m hne with the sights The normal method of laying these is 
from the fore-sight over the tangent sight to a point in rear 
Special sights were designed for this purpose by Colonel 
Sir E H French, called cross-bar sights, and were m the 
year 1908 still in use with British 6-in BL howitzers ^ 

The pnnciple of these sights (see fig 16) is that the ^ 
tangent sight has a steel hionzoatal bar which can shde through the 
head of the tangent scale for deflection, and is graduated for 3° left 
and I® nght deflection One end of the bar is slotted to take the 
slidmg leaf , this end of the bar is graduated from o® to 6®, and m 
conjunction with the fore-sight affords a lateral scope of 6® on either 
side of the normal for pickmg up an auxihary mark The fore* 



sight has a fixed honzontal bar slotted and graduated similarly to 
the slotted portion of the tangent sight The leaves are reversible, 
and provide with a notch at one tnd and a point at tht other, so 
that they can be used for either forward or reverse laymg The 
leaf of the fore-sight has a pinhole, and that of the tangent sight 
cross-wires for fine reverse laying Fore-sights are made flglit and 
left , tangent sights are interchangeable, the graduations are cut 
on tte honzontal edges above and below, so that the sight can be 
changed from nght to left or vice versa by removing and reversing 
the bar Howitzer sights are vertical and do not allow for dnft , 
they arc graduated in degrees only Goniometnc sights have 
recently b^n introduced into Bntish siege artillery The pattern 
13 that of a true sight, that is to say, the base plate is cajiablc ol 
movement about two axes, one parallel to and the other at nght 
angles to the axis of the gun , and has cross spirit-levels and a grad uated 
elevating drum and independent de>flcction scale, so that compensa- 
tion for level of wheels can be given and quadrant elevation 

In smooth-bore days the term mortar meant a piece of ordnance 
of a pecuhar shape resting on a bed at a fixed angle of quadrant 
elevation of 45® It was ranged by varying the charge, . 
and layed for line by means of a hnc and plumb bob 
aligned on a picket The term mortar, though not used 
m the Bntisli service, is still retained elsewhere to signify very short, 
largc-cahbre howitzers, mounted on a bed with a minimum angle of 
elevation of 45°, whieh with the full charge would gi\e the maximum 
range Range is reduced by increasing the angle of elevation (by 
clinometer) or by usjng reduced charges In the 9 45-m Skoda 
howitzer, which is 1 tally a mortar as defined above, direction is 
given by means of a pointer on the moipiting and a graduated 
arc on the bed For a description of Goerz panoramic, ghost ” 
and other forms of sights, sec Colonel H A Bethell, Modern 
Guns and Gunnery (Woolwich, 1907), and for sights used m the 
United States, Colonel O M Lissak, Ordnance and Gunnery (New 
York and London, 1907) 

bights for Coast Defence Artillery {Fixed Armaments) 

In coast defence artillery, owing to the fact that the guns are on 
fixed mountings at a constant height (except for rise and fall of 
tide) above the horizontal plane on which their 
targets move, and that consequently the angle 
of sight and quadrant elevation for every range 
can be calculated developim nts in sights, in a 
measure, gave way to improved means of giving 
quadrant elevation Minor improvements in 
tangent sights certainly were made, notably an 
automatic clamp, but quadrant clevaAion was 
m imly used, and in the ease of guns equipped 
with position -finders (see Range tindcr) the 
guns could be la>cd for direction by means of 
a graduated arc on the emplacement and a 
pouitcr on the mounting A straight-edge or 
vertical blade (see fig 17) was placed above the 
leaf of the tangent sight, and m some casts on 
the fore-sight as well, to faciUtate laying for 
Ime This enabled the gun to be layed from 
some little distance behind, so tliat the layer 
could be clear of recoil, and continuous laying was thus pos- 
sible The arrangements for givmg quadrant elevation con- 
sisted of an axe, called index plate (see fig 18), on the gun, 
graduated m degrees read by a reader on the carriage A 
yard scale of varnished paper, made out locally for quadrant eleva- 
tion with regard to height of site, was usually pasted over this A 
correction for level of tide was in many cases necessary, and vwis 
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entered in a table or mounted on a drum which gave several correc* 
tlons that had to be applied to the range for various causes. One 
great drawback to this system was that elevation was given with 
reference to the plane of the racers up^n which the mounting moved, 
and as this was not always truly horizontal grave errors were intro- 
duced. To overcome this Colonel H. S. Watkin, CB., introduced a 
hydroclinometer fixed on the trunnion. It was provided with a yard 
scale calculated with reference to height 
of site, and elevation was read by the 
! intersection of the edge of the liquid 
with the graduation for the particular 
I range. Special sights were introduced 
I to overcome tlie dilhculties of dis- 
appearing guns, large guns firing 

Inrough small ports, &c. Such were 
the Moncrieff reflecting sights, and the 
“ chase siglits ” for the lo-in. gun in 
which the rear sight, equipped with a 
mirror, was placed on tlie chase, and the 
In tjie early days of B.L. guns very 
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fore-sight on the muzzle, &c. , , 

httle change was made in the pattern of sights. Shield sights were in- 
troduced lor disappearing mountings to admit of continuous laying 
for hne, and a disk engraved for yards of range duly corrected for 
lieight, and called an " elevation indicator,” reiflaced the index plate 
and reader. As in mobile artillery, the introduction of trunnionless 
guns brought about a revolution in laying and sights. Smokeless 
powder also made rapid firing a possibility and a necessity. Con- 
tinuous laying and telescopic sights became possible. The reduction of 
friction by improved mechanical arrangements, and the introduction 
jf electric firing, enabled the layer not only to train and elevate the 
jun himself, but algo to fire it the moment it was truly “ on ” tlie 
axgct. The rocking- bar sight, wliich had been for some time in use 
n the navy, was introduced. In this .sight both hind and fore 
ilghts are fixed on a rigid bar pivoted about the centre ; the rear 
;nd is raised or depressed by a rack worked by a hand-wheel ; ranges 
ire read from tlie periphery of a drum ; tlie fore-sight and leaf of the 
lind-sight are provided with small electric glow lamps for night 
iring. In adclitiou to these open sights the bar also carries a 
ightmg telescope. The advantage.s compared with a tangent sight 
ire that only half the movement is required to raise the 
foau . particular range ; tlie ranges on the drum 

easier to read, and if necessary can be set by another 
* • • man, .so that tlie layer need not take his eye from the 

:ele.scope. The pattern of telescope used hi coast defence is that 
le.signcd by Dr Common. It is an erecting telescope with a field of 
dew of io° and a magnification of 3 diameters, and admits plenty 
if light The diamond -shaped pointer is always in focus; focusing 
or individual eyesight is effected by turning the eye-piece, which 
s furnislicd witii a scale for readjustment A higher power glass 
las since been Ihtroduced for long ranges. 

The improvements in gun mountings mentioned above led tlie 
^ay to the introduction of the automatic sight. The principle of 
combined sight and range-finder had long been known, 
and was embodied in the so-called ” Italian ” sight, but, 
on account of the slow rate of fire impo.sed by black 
lowdcr, the rapidity of laying conferred by its use was of no great 
pdvantage, and it was unsuited to the imperfect mechanical arrangc- 
lents of the gun mountings of the time. When cordite replaced 
•lack powder, and the gun sights and all in front of the gim were 
,0 longer ob.scured by banging clouds of smoke, it became a de- 
ideratum, and, as the automatic sight, it was reintroduced by Sir 
1. S. Clarke, when he, as superintendent of the Royal Qirriagc 
'actory, had brought gun mountings to such a pitch of perfection 
hat it could be usefully employed. 

An automatic sight is a sight connected in such a manner with the 
levating gear of the gun, that when the sight is directed on the 
water-line of a target at 
any range the gun will 
have the properquadrant 
elevation for that range. 
Colonel H. S. Watkin, 
C.B.,describe3the theory 
of the sight thus {Fro- 
ceedings R.A.I. 1898). 

Conditions. — The gun 
must be at a certain 
known heiglit above 
>a-level— tlie greater the height the greater the accuracy. The 
iccr path must be level. Let FB (fig. 19) represent a gun at height 
iD above water-level DC, elevated to such an angle that a shot 
'ould strike the water at C. Draw EB parallel to DC. It is clear 
!iat imder these conditions, if a tangent sight AF be raised to a 
eight F representing tlio elevation due to the range BC, the object C 
lill be on the line of sight. Then ABF -angle of elevation ; EFB 
a quadrant angle ; BCD = angle of sight ; EBF = ABF - ABE ; and 
rice ABE — BCD, it also equals ABF — BCD. BCD can always be cal- 

ulated from the formula, angle of sight in minutes = 

R (myards) 

1=: height of gun above sea-level; R orange). An automatic 
gJjt based on the Italian sight was tried in 1878-1879. In this 


iatomMtto 

IgbtM. 
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(see fig. 20) a rack I, fixed to the carriage, caused a pinion H on the 
gun to revolve. Fixed to the pinion were three cams, for high, 
low and mean tides. The tangent scale moved freely in a sock?!: 
fixed to the gun ; its lower end rested on one of the cams, cut to a 
correct curve. It followed 
that when the gun was ele- 
vated or depre^ed, the rack 
caused the pinion to revolve, 
and the sight was thus raised 
or lowered to the proper 
height tofulfil the conditions 
given above ; but, as Colonel 
Watkin said, owing to want 
of level of platform and 
other causes it was not 
satisfactory. 

With tlie introduction of 
quick-firing guns it was felt 
that the layer should have 
the same contrel over his 
gun as a marksman had over 
liis rifle, and this would be 
afforded by a satisfactory Proc»edi>^$ R. A. institute. 
automatic sight. The prin- Itahan Sight, 

ciple of the modern automatic sight is made clear m figs. 21 and 
22, which show a combined rocking-bar and automatic sight. 

The rocking-bar con.sist3 of a carrier a fixed to the cradle, a rocking- 
bar d pivoted to the carrier at e, a sight bar / carrying the sights and 
sighting telescope. The rocking-bar is moved by a rack g into which 
a pinion on a cross-spindle j gears ; the cross-spindle is moved by 
means of a worm-wheel into which a worm on the longitudinal 




From War Office Handbook. 

Fig. 21. 


spindle of the hand-wheel gears ; one end of the cross-spindle moves 
the range drum 2'. The worm and hand-wheel arc thrown into 
and out of gear by means of the clutch t. When the hand-wheel 
is thrown out of gear the sights can only be moved by means of the 
elevating gear of the gun. The line of sight and the elevation of the 
gun henceforth are inseparable. The automatic sight consists of 
a bent lever roller cam w, also secured by the bolt e to the carrier ; 
the lower end of the lever carries the 
cam roller m, which is constrained to 
move in the cam p by means of tlie 
spring in the spring-box g ; the rear 
end of the horizontal arm of the lever 
is formed into jaws v ; the same action 
of the clutch i which releases the worm 
and hand-wheel forces a catch on a 
vertical stem u into the jaws of the 
lever, and fixes the rocking and sight 
bars rigidly to it. The movement of 
the sights can now only be effected by 
means of the elevating gear of the 
gun, acting by means of the move- 
ment of the vertical arm of the bent 
lever, and its movement is constrained 
to follow the cam, which is cut in such 
a way that for any given elevation of 
the gun the sight bar is depressed to 
the angle of sight for the range corre- From a dr Office Handbook. 
spending to the elevation ; 6' is a FiG» 22. 

lever for making allowance for state 

of tide, and c' is the scale on which the rise and fall in feet above 
and below mean sea-level are marked. In later patterns, the 
sight is automatic pure and simple, the lever iil rigidly attached tb 
the rocking-bar, and the range scale and gear for raising the sights 
dispensed with, much as shown in fig. 23. In the latger natures of 
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gun there is a rocking-bar sight on one ad be sight 

on the other The automatic sight has, however, distinct hnutations , 

it depends for its accuracy on height of ate, and at long ranges 
A A from a high site 

ft ' '**'■ " ■ M — I , .iB it cannot compare for 

accuracy iVith indepen- 
dent range -hnduig and 
careful laying or accur- 
ately applied quadrant 
elevation , it is also use- 
less when the water hne 
ol the taiget IS obscured, 
as may often be the cast 
fiom the splashes caused 
by bursting shell Im- 
proved communications 
between range - hnder 
and gun, range and 
training dials pi iccd on 
the mountings wht re 
they can be read by the layers, and more accurate ek vation indicators 
have made laymg by quadrant elevation, and m certain cases giving 
direction by means of graduated are and pointer, both accurate and 
rapid, so that once more this system of laying is coming into favour 
for long ranges 

Naval lights 



Fig 23 


In the navy the conditions of an unstable platform rcndeied 
quadrant elevation of httle use, and necessitated a special pattern of 
tangent sight to facihtate firmg the moment the roll of the ship 
brought the sights on the target A diagr im of the Foote-Arbuthnot, 
or H, or n ival tangent sight, is given below (fig 24) 

The fore-sight w is a sm ill globe, and in the 01 igtual p ittems 
this was plac< d on a movable leaf on wluch deflection for speed of 
one b own ship was given, while deflection for speed of enemy s 
ship and wmd were given on the tangent sight Ihc yard stales 
weie on detachable strips, so thit iresli stnps 
could be insoited for variations m velocity In 
subsequent patterns all the deflection was given 
on the tangent sight, which was provided with 
two scales, the uppti one graduated m knots 
foi spi ed of ship, and the lower one m degrees 
Night Sights were introduced by Captain 
McLvoy m 1884 They consist of an electric 
battery cable and lamp-holders and small glow 
lamps , that lor the lund-sight is coloured 

Turret Sights — In turret', or barbettes two 
sets of sights arc provided, one for each gun 
They arc geared so as to work simultaneously and 
ihke Toothed gearmg connected with the gun 
mountings actuates a lack attached to the 
stand irds carrying the sights, so that any meive- 
ment of the gun mounting is commumcated to 
the sights The sights themselves fit into 
scxikcts cut at the proper angle for dnft, and 
are raised m their sockets the requisite amount 
for the range by means of a sm in hand-wheel , 
they are thus non-recoihng sights The layer 
has under his control the hand-wheel for setting 
the range on the sights, another hand-wheel for 
elevating tlie guu and the sights on to the 

H ta^et, and a third for traversing the tunet 

gradlaM* Th® introduction of trunnionless guns was 
*//p follow ed by that of rocking-liar sights (descnlied 

above) Sighting telescopes were also mtro- 
jtig 24 duced In the navy one of the first essentials 

IS rapidity of fire , to attain this the duties of 
laying are subdivided , one man laying for elevation, elevating and 
firing, a second laymg for line ancl traversmg, and a thirel putting 
on the elevation ordered or communicated by electric dial lo 
ensure the sights on each side leading together they are connected 
by rods To facihtate the setting of the range the ranges are shown 
on a dial which can be read from the side of the mounting, from 
where also the sight can be set (R M B F K ) 


y Sight 



Mihiary Rifle Sights 

With smooth-bore arms of short range, the soldier needed little 
more, m tlie way of sights, than the rough equivalent of the dis- 
part of cannon, viz patches at the breech ancl muzzle with notch 
and blade (fig 2^) 13 ut some form of sight was almost invariably 
employed with rifled firearms, even of early date, and when about 
1780-1800 the nfle came mto use as a military weapon, eights wore 
introduced with it The sights of tire Baker, Brunswick, and other 
rifles did not differ m principle from the now common form of 
elevating back-sight (fig 20) that is, the elevation was m-i’dn on an 
upright adjustable baiik sight But this refinement was long looked 
upon as a mere fad, both by the soldiers who used the smoothrbore 
(or converted nfle) musket, and by experienced short-range snap- 
shooters In this connexion Major-General John Gibbon, USA, 
records that in the America,n Civil War hunters and others who 


served in the western regiments habitually loioclced off the back- 
sights of the rifles tliat were issued to them, preifemng to do without 
them But, as nfles unproved and came into general use for all 
troops, sigt ts became mdispensable, and to day aa much core is 



taken over the sighting as, over the proof ” of a miUtary nfle 1 he 
modern nfle has invariably a baek-sight and a fore-sight I he 
latter IS, as i general rule, fixed ind unalterable, its size, position 
on the barrel, Ac , being practically ascertained, as accurately as 
possible, for the lowest elevation on the back-sight Some fore- 
sights have, however, a lateral motion givmg within narrow limits the 
deflection |ound to be necessary fpr the variation of each nfle from 
the average The shape of the part seen through tlie notch or 



Fig 28 


aperture of the back-sight m aiming vanes a good deal Two of 
the commonest forms arc shown in fig 26, called the barleycorn,’ 
and 27, called the “ bead ’’ The fore-sight of the Krag- J orgt nsen 
nttc, used in the United States army until 1906, consisted of a blade 
with parallel sides 1 he sJiape of the part seen when aiming indu ates 
whether the piopei amount of the lore-sight is taken up mto the 
Ime of vision from the back-sight to tlic target A full ’ sight la 
shown m hg 8 above The position of the fore-sight at or n<ar 



Fig 32 


the end of the barrel reudprs it ptcuhirly habit to injury, and m 
some nfte^ therefore it is provided witli guards or Cars , tiiese, 
hdw^ver,' hnve the disadvantage lhat more or less o< the light that 
would otbehvise hght np the sight is intercepted bV the guards 
The igre-^ghttOf tfie Bntish service short Lee-tinfield U9CW) 
has guards ahu also a lateral adjustment of the barleycorn Back- 
sights are of mahy different patterns, almost any two being 

XXV 3 
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unlike Examples taken, except fig 28, by permission trom the 
Text Booh of Small Arms (1909), are given m fig 28 (Gennan Mauser 
pattern), fig 29 ( long ” h^d-loader X^ee-Enfield), fig 30 (*' short " 
Lee-Enfield), fig 31 (Dutch service nfle), and fig 3a (Russian 

three-lme " nfle) Fine lateral adjustments are provided on the 
' short ” Lee-Enfield, and on many other mihtary sights of modern 
date. See for further details Riflb 

Authorities Consulted — Owen, Modern Artillery , Lloyd and 
Hadcock, Artillery, its Progress and Present Position, Lissak, 
Ordnance and Gunnery , Colonel H A Bethell, Modem Guns and 
Gunnery , Proceedings and Occasioned Papers, R A Institute, and 
War Office pubhcations 

SIGIRI, the Lion’s Rock, the rum of a remarkable stronghold 
7° 59' N , and 81“ E , 14 m N E of Dambulla, and about 17 m 
nearly due W of Pulasti-pura, the now rumed ancient capital 
of Ceylon There a solitary pillar of granite rock rises to a great 
height out of the plain, and the top actually overhangs the sides 
On the summit of this pencil of rock there are five or six acres of 
ground ; and on them, m a D 477, Kasyapa the Pamcide built 
his palace, and thought to find an inaccessible refuge from his 
enemies His father Dhatu Sena, a country priest, had, after 
many years of foreign oppression, roused his countrymen, in 459, 
to rebellion, led them to victory, driven out the Tamil oppressors, 
and entered on his reign as a national hero He was as successful 
in the arts of peace as he had been m those of war , and carried 
to completion, among other good works, an ambitious irrigation 
scheme — ^probably the greatest feat of en^neering that had then 
been accomplished anywhere m the world This was the cele- 
brated Kala Wewa, or Black Reservoir, more than 50 m m 
circumference, which gave wealth to the whole country for two 
days’ journey north of the capital, AnurSdha-pura, and provided 
that city also with a constant supply of water Popular with 
the people, the king could not control his*own family , and as the 
outcome of a palace intrigue in 477 his son Kasyapa had declared 
himself king, and taken his father prisoner Threatened with 
death on his refusing to say where his treasure lay hid, the old 
king told them to t^e him to the tank They took him there, 
and while bathing in the water he let some of it drop through his 
fingers, and said, “ This is my treasure , this, and the love of my 
people ” Then Kasyapa had his father built up alive into a wall 
Meanwhile Kasyapa’s brother had escaped to India and was 
plotting a counter revolution It was then that the pamcide 
prepared his defence He utilized his father’s engineers in the 
construction of a path or gallery wmding up round the S^iri 
rock Most of it was made, by bursting the rock by means of 
wooden wedges, through the solid granite, and its outside parapet 
was supported by walls of brick resting on ledges far below 
It IS a marvellous piece of work Abandoned since 495 — for 
Kasyapa was eventually slam during a battle fought m the plain 
beneatn — it has, on the whole, well withstood the furj^ of tropical 
storms, and is now used again to gam access to the top When 
rediscovered by Major Forbes in 1835 the portions of the gallery 
where it had been exposed for so many centuries to the south-west 
monsoon, had been carried away These gaps have lately been 
repaired, or made passable with the help of iron stanchions , 
the remains of the buildings at the top and at the foot of the 
mountain have been excavated , and the entrance to the gallery, 
between the outstretched paws of a gigantic lion, has been laid 
bare The fresco paintings m the galleries are perhaps the most 
interesting of the extant remains They are older than any 
others found in India, and have been carefully copied, and, as 
far as possible, preserved 

See Myor Forbes, Eleven Years in Ceylon (London, 1841) 

H C P Bell, Archaeological Reports (Colombo, 1892-1906) , foiys 
Davids, “ Stan, the Lion Rock, ’ m Journal of the Royal Asiatic 
•society (1875), pp Z91-220, H W Cave, Ruined Cities of Ceylon 
(London, 1906) (T W R D) 

SIGISMUND (136S-1437), Roman emperor and king of Hungary 
and Bohemia, was a son of the emperor (Tiarles IV and Elizabeth, 
daughter of Bogislaus V , duke of Pomerania He was bom on 
the 15th of February 1368, and m 1374 was betrothed to Maria, 
the eldest daughter of Louis the Great, king of Poland and 
Hungary Having become margrave of Brandenburg on his 
father’s death in 1378, he was educated at the Hungarian court 


from his eleventh to his sixteenth year, becoming thoroughly 
magyanzed and entirely devoted to his adopted country His 
wife Maria, to whom he was married m 1385, was captured 
by the rebelhous Horvathys in the followmg year, and only 
rescued by her young husband with the aid of the Venetians in 
June 1387 Sigismund had been crowned king of Hungary on 
the 31st of March 1387, and having raised money by pledging 
Brandenburg to his cousin Jobst, margrave of Moravia, he was 
engaged for the next nme years in a ceaseless struggle for the 
possession of this unstable throne The bulk of the nation 
headed by the great Garay family was with him , but in the 
southern provinces between the Save and the Drave, the 
Horvathys with the support of the Bosnian king Tvrtko, pro- 
claimed as their king Ladislaus, king of Naples, son of the 
murdered Hungarian king, Charles II (see Hungary)^ Not 
until 1395 did *the valiant Miklos Garay succeed in sup- 
pressing them In 1396 Sigismund led the combined armies of 
Christendom against the Turks, who had taken advantage of the 
temporary helplessness of Hungary to extend their domimon to 
the banl« of the Danube This crusade, preached by Pope 
Boniface IX , was very popular in Hungary The nobles flocked 
in thousands to the royal standard, and were reinforced by 
volunteers from nearly every part of Europe, the most important 
contingent being that of the French led by John, duke of Nevers, 
son of Philip II , duke of Burgundy It was with a host of about 

90.000 men and a flotilla of 70 galleys that Sigismund set out 
After capturing Widdin, he sat down before the fortress of Nico- 
polis, to retain which Sultan Bajazid raised the siege of Con- 
stantinople and at the head of 140,000 men completely overthrew 
the Christian forces in a battle fought between the 25 th and 28th 
of September 1396 Deprived of his authority in Hungary, 
Sigismund then turned his attention to securing the succession 
in Germany and Bohemia, and was recognized by his childless 
step-brother Wenceslaus as vicar-general of the whole empire 
He remained, however, powerless when in 1400 Wenceslaus was 
deposed and Rupert III , elector palatine of the Rhine, was 
elected German kmg m his stead During these years he was 
also involved m domestic difficulties out of which sprang a second 
war with Ladislaus of Naples , and on his return to Hungary 
in 1401 he was once miprisoned and twice deposed This struggle 
in Its turn led to a war with Venice, as Ladislaus before departing 
to his own land had sold the Dalmatian ( ities to the Venetians for 

100.000 ducats In 1402 Sigismund assisted a rising against 
Wenceslaus, during the course of which the German and Boht mun 
king was made a pnsoner, and Sigismund ruled Bohemia for 
nineteen months In 1410 the Gennan king Rupert died, when 
Sigismund, ignoring his step-brother’s title, was chosen German 
king, or king of the Romans, first by three of the electors on the 
20th of September 1410, and again after the death of his rival, 
Jobst of Moravia, on the 21st of July 1411 , but his coronation 
was deferred until the 8th of November 1414, when it took 
place at Aix-la-Chapelle 

During a visit to Italy the king had taken advantage of the 
difficulties of Pope John XXllI to obtain a promise that a council 
should be called to Constance m 1414 He took a leading part 
in the deliberations of this assembly, and during the sittings 
made a journey into France, Fngland and Burgundy in a vain 
attempt to secure the abdication of the three rival popes (sec 
Constance, Council of) The complicity of Sigismund in 
the death of John Huss is a matter of controversy He had 
granted him a safe-conduct and protested against his imprison- 
ment , and It was dunng his absence that the reformer was 
burned An alhance with England e^amst France, and an 
attempt to secure peace m Germany by a league of the towns, 
which failed owing to the hostility of the prmces, were the mam 
secular proceedings of these years In 1419 the death of Wences- 
laus left Sigismimd titular king of Bohemia, but he had to wait 
for seventeen years before the Czechs would acknowledge him 
But although the two dignities of king of the Romans and king 
of Bohemia added considerably to his importance, and indeed 
made him the nominal head of Cliristendom, they confeired no 
increase of power and financially emb^assed him It was only 
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as kin^ of Hungary that he had succeeded m establishing his 
authority and in doing anything for the Order and good govern- 
ment of the land Entrusting the government of Bohemia to 
Sophia, the widow of Wenceslaus, he hastened mto Hungary , 
but the Bohemiaas, who distrusted him as the betrayer of Huss, 
were soon in arms , and the flame was fanned when Sigismund 
declared his intention of prosecuting the war agamst heretics 
who were also communists Threecampaignsagainst the Hussites 
ended m disaster , the Turks were agam attacking Hungary , 
and the king, unable to obtam support from the German pnntes, 
was powerless m Bohemia His attempts at the diet of Nurem- 
berg m 1422 to raise a mercenary army were foiled by the re- 
sistance of the towns , and m 1424 the electors, among whom 
was Sigismund’s former ally, Frederick I of HohenzoUem, 
margrave of Brandenburg, sought to strengthen their own 
authority at the expense of the king Although the scheme failed, 
the danger to Germany from the Hussites led to fresh proposals, 
the result of which was that Sigismund was virtually deprived 
of the leadership of the war and the headship of Germany In 
1431 he went to Milan where on the 25th of November he re- 
ceived the Lombard crown , after which he remained for some 
time at Siena, negotiating for his coronation as emperor and for 
the recogmtion of the Counal of Basel by Pope Eugemus IV 
He was crowned emperor at Rome on the 31st of May 1433, and 
after obtaining his demands from the pope returned to Bohemia, 
where he was recogmzed as king m 1436, though his power was 
little more than nommal On the 9th of December 1437 he died 
at Znaim, and was buried at Grosswardein By his second wife, 
Barbara of Cilli, he left an only daughter, Elizabeth, who was 
married to Albert V , duke of Austria, afterwards the German 
king Albert II , whom he named as his successor As he left no 
sons the house of Luxemburg became extmct on his death 

Sigismund was brave and handsome, courtly in his beanng, 
eloquent m his speech, but hcentious m his manners He was 
an accompUshed knight and is said to have known seven 
languages He was also one of the most far-seemg statesmen 
of his day, and steadily endeavoured to brmg about the ex- 
pulsion of the Turks from Europe by uniting Christendom 
against them As king of Hungary he approved himself a bom 
political reformer, and the mihtary measures which he adopted 
m that country enabled the kmgdom to hold its own against 
the Turks for nearly a hundred years His sense of justice and 
honour was slight , but as regards the death of Huss he had to 
choose between condoning the act and allowing the council to 
break up without result He cannot be entirely blamed for the 
misfortunes of Germany during his reign, for he showed a willing- 
ness to attempt reform , but he was easily discouraged, and 
was hampered on all sides by poverty, which often compelled him 
to resort to the meanest expedients for raismg money 

Bibuooraphy — ^The more important works to be consulted are 
Repertorxum Germantcum , Regesten aus den pdpstlichen Arcktven Mur 
Geschtchie des deutschen Retchs tm XI V und XV Jahrhundert (Berlin, 
1897) . £. Wmdecke, Denkwurdtgketien zur Geschtchie des Zeitalters 
Kaisers Stgmund (Berlin, 1 ^ 93 ), and Das Leben Kontgs Stegmund 
(Berlm, x8§6) { J. Aschbach, Geschtchie Kaiser Sigmunds (Hamburg, 
1838-1845) , W Berger, Johannes Hus und Kdntg Stgmund (Augs- 
burg. 1871) , G Schonherr. The Inheritors of the House of Anjou 
(Buda-Pesth, 1895) , and J Acsddy, History of the Hungarian Realm, 
vol 1. (Buda-Pesth, 1903) Of the German books Aschbach is 
the fullest, and Wmdecke the most critical Schonherr is the 
best Hungarian authority AcsAdy is too indulgent to the vices of 
Sigismund See also A Mam, The Emperor Sigismund (1903) 

SIGISMUND 1 . (1467-1548), king of Poland, the fifth son of 
C^imir IV and Elizabeth of Austria, was elected grand-duke 
of Lithuama on the zist of October 1505 and king of Poland on 
the 8th of January 1506 Sigismund was the only one of the six 
sons of C^imir IV gifted with extraordinary ability He had 
served his apprenticeship in the art of government first as pnnce 
of Glogau and subsequently as governor of Silesia and margrave 
of Lusatia under his elder broker Wladislaus of Bohemia and 
Hungary Silesia, already more than half Germanized, had for 
generations been the battle-ground between the Luxemburgers 
and the Piasts, and was split up mto innumerable principalities 
which warred incessantly upon their neighbours and each other 


Into the midst of this region of banditti Sigismund came as a sort 
of grand justiciar, a sworn enemy of every sort of disorder His 
little prmcipahty of Glogau soon became famous as a model state, 
and as governor of Silesia he suppressed the robber knights with 
an iron hand, protected the law-abiding classes, and revived 
commerce In Poland also his thrift and businesslike qualities 
speedily remedied the abuses caused by the wastefulness of his 
predecessor Alexander His first step was to ’•ecover control of 
the mint, and place it m the hands of capable middle-class 
merchants and bankers, like C^par Beer, Jan Thurzo, Jan 
Boner, the Betmans, exiles for conscience’ j^e from Alsace, 
who had sought refuge in Poland under Casimir IV , Justus 
Decyusz, subsequently the king’s secretary and historian, and 
their fellows, all practical economists of high mtegnty who 
reformed the currency and opened out new ways for trade und 
commerce The reorganization of the mint alone increased the 
royal revenue by 210,000 gulden a year and enabled Sigismund to 
pay the expenses of his earher wars In foreign affairs Sigismund 
I was largely guided by the Laskis (Adam, Jan and Hieronymus), 
Jan Tarnowski and others, most of whom he selected himself 
In his marriages also he was influenced by political considerations, 
though to both his consorts he was an affectionate husband 
His first wife, whom the diet, anxious for the perpetuation of the 
dynasty, compelled him, already m his forty-fourth year (Feb 
1512), to marry, was Barbara Zapolya, whose family as repre- 
sented first by her father Stephen and subsequently by her 
brother John, dominated Hungarian politics m ^e last quarter 
of the 15th and the first quarter of the i6th century Barbara 
brought him a dower of 100,000 gulden and the support of the 
M^yar magnates, but the match nearly brought about a breach 
with the emperor Maximilian, jealous ^ready of the Jagiello m- 
fluence in Hungary On Barbara’s death three years later without 
male offspring, bigismund (m April 1518) gave his hand to 
Bona Sforza, a kinswoman of the emperor and granddaughter 
of the king of Aragon, who came to him with a dowry of 200,000 
ducats and the promise of an inheritance from her mother of 
half a million more which she never got. Bona’s grace and beauty 
speedily fascinated Sigismund, and contemporary satirists ridi- 
culed him for playing the part of Jove to her Juno She mtro- 
duced Italian elegance and luxury mto the austere court of 
Cracow and exercised no mconsiderable mflucnce on affairs 
But she used her great financial and economical talents almost 
entirely for her own benefit She enriched herself at the expense 
of the state, corrupted society, aegraded the clergy, and in her 
later years was universally detested for her mischievous meddlmg, 
inexhaustible greed, and unnatural treatment of her children 
The first twenty years of Sigismund’s reign were marked by 
exceptional vigour His prmcipal difficulties were due to the 
a^essiveness of Muscovy and the disloyalty of Prussia With 
tne tsars Vasily III and Ivan IV Sigismund was never absolutely 
at peace The intermmable war was interrupted, mdeed, by 
brief truces whenever Polish valour proved superior to Muscovite 
persistence, as for instance after the great victory of Orsza 
(Sept, 1514) and agam m 1522 when Moscow was threatened by 
the Tatars But the Tatars themselves were a standing menace 
to the republic In the open field, mdeed, they were generally 
defeated (eg at WismowKC in 1512 and at Kamow in 1526), 
yet occasionally, as at Sokal when they wiped out a whole 
Polish army, they prevailed even in pitched battles Generally, 
however, they confined themselves to raidmg on a grand scale 
and, encouraged by the Porte or the Muscov ite, systematically 
devastated whole provmces, penetratmg even into the heart of 
Poland proper and disappearing with immense booty It was 
this growmg sense of border insecurity winch led to the establish- 
ment of the Cossacks (see Poland History) 

The grand-masters of the Teutomc Order, always sure of 
support m (Germany, were also a constant source of annoyance 
Their constant aim was to shake off Polish suzeramty, and m 
1520-2X their menacing attitude compelled Sig^mund to take 
up arms against them The long quarrel was finally adjusted 
m 1525 when the last grand-master, after a fruitless pilgrimfige 
through Europe for support, professed Lutheranism and as fhst 
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duke of Prussia did public homage to the Polish kmg m the 
market-place of Cracow The secularization of Prussia was 
opposed by the more religious of Sigismund’s counsellors, and the 
king certainly exposed himself to considerable odium m the 
Catholic world , but taking all the circumstances into considera- 
tion, It was perhaps the shortest way out of a situation bnstling 
with difficulties 

P( rsonally a devout Catholic and opposed in prmciple to the 
spread of stctaninism in Poland, Sigismund was nevertheless 
too wise and just to permit the persecution of non-Catholics , 
and m Lithuania, where a fanatical Catholic minority of mt^nates 
dominated the senate, he resolutely upheld the rights of his 
Orthodox subjects Thus he rewarded the Orthodox upstart, 
Prince Constantine Ortrogski, for his victory at Orsza by making 
him palatine of Troki, despite determined opposition from the 
Catholics , severely punished all disturbers of the worship of the 
Greek schismatics , protected the Jews in the country places, 
and insisted that the municipalities of the towns should be 
composed of an equal number of Catholics and Orthodox Greeks 
By his tact, equity, and Christian chanty, Sigismund endeared 
himself even to those who differed most from him, as witness 
the readiness of the Lithuanians to elect his infant son grand-duke 
of Lithuania in 1522, and to crown him in 1529 

After his sixtieth year there was a visible decline in the energy 
and capacity of Sigismund To the outward eye his gigantic 
strength and herculean build lent him the appearance of health 
and vigour, but forty vears of unintermittent toil and anxiety 
had told upon him, and dunng the last two-and-twenty > ears of 
his reign, by which time all his old self-chosen counsellors had died 
off, he apatheticiilly resigned himself to the course of events 
without making any sustained effort to stem the rising tide of 
Protestantism and democracy He had no sympathy with the 
new men and the new ideas, and the malcontents in Poland often 
insulted the aged king with impunity Thus, at his last diet, 
held at Piotrkow m 1547, Lupa Podlodowski, the champion of the 
szlachta, openly threatened him with rebellion Sigismund died 
on the 1st of April 1548 By Bona he had five children— one 
son, Sigismund Augustus, who succeeded him, and four daughters, 
Isabella, who married John Zapolya, pnnoe of Iransylvanu, 
Soohia, who married the duke of Brunswick, Catherme, who 
as the wife of John III of Sweden became the mother of the 
Polish Vasas, and Ann, who subsequently wedded Kmg 
Stephen Bdthory 

See August Sokolowski, History of Poland (Pol ), vol u (Vienna, 
1904) , Zygmunt Cchchowski, Materials for the history of the reign 
of Sigismund the Old (Pol ) (Posen, 1900) , Adolf Pawiiiski, Phi, 
youthful years of Sigismund the Old (Pol) (Warsaw, 189^) Adam 
Darowski, Bona sforea (x<)04) (R N B ) 

SIGISMUND II (i 1520-1572), kmg of Poland, the only son of 
Sigismund I , king of Poland, whom he succeeded in 1548, and 
Bona Sforza At the very beginning of his reign he came into 
collision with the turbulent szlachta or gentry, who had alreaely 
begun to oust the great families from power The ostensible 
cause of their animosity to the king was his second marnage, 
secretly contracted before his accession, with the beautiful 
Iithuanian Calvinist, Barbira Radziwill, daughter of the famous 
Black R.idziwill But the Austrian court and Sigismund’s own 
mother, Queen Bona, stem to have been behind the movement, 
and so \ lolent was the agitation at Sigismund’s first diet (31st of 
October 1548) that the deputies threatened to renounce their 
allegiance unltss the king instantlj repudiated Bxrbara This 
he refused to do, and his moral courage united with no small 
political dexterity enabled him to win tlie day By 1550, when 
he summoned his second diet, a reaction in his favour began, and 
the Imgenng petulance of the gentry was sternly rebuked by 
Kmiti, the marshal of the diet, who openly accused them of 
attempting to dimmish unduly the legislative prerogative of the 
crown The death of Barbara, five days after her coronation 
(7th of December 1550), under very distressing circumstances 
which led to an unproven suspicion that she had been poisoned 
by Queen Bona, compelled Sigisrhund to contract a third purely 
political union with the Austrian archduchess Catherine, the 
sister of Sigismund’s first wife Elizabeth, who had died witW a I 


twelvemonth of her mamage with him, while he was still only 
crown pnnee The third bride was sickly and unsympathetic, 
and from her Sigismund soon lost all hope of progeny, to his 
despair, for being the last male of the Ja^iellos in the direct Ime, 
the dynasty was threatened with extmctian He sought to 
remedy the evil by hassons two of the most beautiful of his 
countrywomen, Barbara Gizanka and Anna 21 ajanc/kowska, the 
diet undertaking to legitimatize and acknowledge as his successor 
any heir male who might be bom to him , but their complacency 
was m vain, for the kmg died childless 1 his matter of the king’s 
marnage was of great political importance, the Protestants and 
the Catholics being equally interested in the issue Had he not 
been so good a Catholic Sigismund might well have imitated the 
example of Henry VIII by pleading that his detested third wife 
was the sister of his first and consequently the union was un- 
canomcal The Polish Protestants hoped that he would take 
this course and thus bring about a breach with Rome at the very 
crisis of the confessional struggle m Poland, while the Habsburgs, 
who coveted the Polish throne, raised every obstacle to the 
childless king’s remarriage Not till Queen Catherine’s death 
on the 28th of February 1572 were Sigismund’s hands free, but 
he followed her to the grave less than six months afterw'ards 
Sigismund’s reign was a period of mtemal turmoil and external 
expansion He saw the invasion of Poland by the Reformation, 
and the democratic upheaval which placed all political power 
in the hands of the szlachta , he saw the collapse of the ancient 
order of the Knights of the Sword m the north (which led to the 
acquisition of Livonia by the republic) and the consolidation of 
the Turkish power in the south Throughout this perilous 
transitional period Sigismund’s was the hand which successfully 
steered the ship of state amidst all the whirlpools that constantly 
threatened to engulf it A far less imposing figure than his 
father, tlie elegant and refined Sigismund II was nevertheless an 
even greater statesman that the stern and majestic Sigismund I 
tenacity and patience, the characteristics of all the Jagiellos, 
he possessed m a high degree, and he added to them a supple 
dexterity and a diplomatic finesse which he may have inherited 
from his Italian mother Certainly no other Polish king so 
thoroughly understood tht nature of the ingredients of that 
witch’s caldron, the Polish diet, as he did Botli the Austrian 
ambassadors and the papal legates testify to the care with 
which he controlled this nation so difficult to lead ” Lvery- 
tliiog went as he wished, they said, because he seemed to know 
every tiling beforehand He managed to get more money tiian 
his father could ever get, and at one of his diets won the hc;3,rts of 
the whole assembly by unexpectedly appearing before them in 
the simple grey coat of a Masovian squire Like his father, a 
pio-Austrian by conviction, he contrived even in this respect 
to carry the Polish nation, always so distrustful of the Germans, 
entirely along with him, thereby avoiding all serious complica- 
tions with the ever dangerous Turk Only a statesman of genius 
could have mediated for twenty years, as he did, between the 
church and the schismatics without alienating the sympathies 
of either But the most striking memorial of his greatness was 
the union of Lublin, which fin.illy made of Poland and Lithuania 
one body politic, and put an end to the jealousies and discords 
of centuries (see Poland, History) The merit of this crowning 
achievement belongs to Sigismund alone , but for him it would 
have been impossible Sigismund II died at his beloved Kny- 
szyne on the 6th of July 1572, m his fifty-second year 
See LudwiJk Finkel, Characteristics of Sigismund Augustus (Pol) 
(bemberg, 1888) , letters to Nicholas Radztwill (Pol) (Wilna, 1842) 
Gehetme Brief e an Hozyus, Gesandten am Hofe des Kaisers Karl V 
(Wadowici , 1850) Adam Darowski, Bona Sforza (Pol ) (Rome, 
1904) (R N B ) 

SIGISMUND III. (1566-1632), king of Poland and Sweden, 
son of John III , kmg of Sweclen, and Catherme Jagiellomka, 
sister of Sigismund II , king of Poland, thus uniting in his person 
the royal Tines of Vasa and Jagiello Educated as a Catholic 
bv his mother, he was on the death of Stephen Bdthory elected 
king of Poland (August 19, 1587) chiefly through the efforts of 
the Polish chancellor, Jan Z^oyski, and of his own aunt, Anne, 
queen-dowager of Pol^d, who lent the chancellor 100,000 gulden 
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to raise troops in defence of her nephew’s cause On his election, 
Sigismund promised to maintain a fleet in the Baltic, to fortify 
the eastern frontier against the Tatars, and not to visit Sweden 
without the consent of the Polish diet Sixteen days later were 
signed the article* of Kalmar regulating the future relations 
between Poland and Sweden, when m process of time Sigismund 
should succeed his father as king of Sweden The two kingdoms 
were to be perpetually allied, but each of them was to retain its 
own laws and customs Sweden was also to enjoy her religion 
subject to such changes as a general council might make During 
bigismund’s absence from Sweden that realm was to be ruled by 
seven Swedes, six to be elected by the king and one by Duke 
Charles, his Protestant uncle Sweden, moreover, was not to 
be administered from Polands A week after subscnbmg these 
articles the young prince departed to take possession of the Polish 
throne He was expressly commanded by his* father to return 
to Sweden if the Polish deputation awaiting him at Danzig 
should insist on the cession of Esthonia to Poland as a condition 
precedent to the act of homage The Poles proved even more 
difficult to satisfy than was anticipated , but finally a com- 
promise was come to whereby the territorial settlement was 
postponed till after the death of John III , and Sigismund was 
duly crowned at Cracow on the 27th of December 11587 
Sigismund’s position as king of Poland was extraordinarily 
difficult As a foreigner he was from the first out of sympathy 
with the majority of his subjects As a man of education and 
refinement, fond of music, the fine arts, and polite literature, 
he W2is unintelligible to the szlachta^ who regarded all artists and 
poets as either mechanics or adventurers His very virtues were 
strange and therefore offensive to them His prudent reserve 
and unperturbable calmness were branded as stiffness and 
haughtiness Even /Camoyski who had placed him on the throne 
complained that the king was possessed by a dumb devil He 
lacked, moreover, the tact and bonhomie of the Jagiellos , 
but in fairness it should be added that the Jagiellos were natives 
of the soil, that they had practically made the monarchy, and 
tiiat they could always jiUy Lithuania off against Poland 
Sigismund’s difficulties were also increased by his political 
views whu h he brought with him from Sweden cut and dried, 
and whith were diametrically opj>osed to those of the omnipotent 
chancellor Yet, impracticable as it may have been, Sigismund’s 
system of foreign policy as compared with Zamoyski’s was, at 
any rate, clear and definite It aimed at a close alliance with the 
house of Austria, with the double object of drawing Sweden within 
its orbit and overawing the Porte by the conjunction of the two 
great Catholic powers of central Europe A corollary to this 
system was the much-needed reform of the Polish constitution, 
without which nothing beneficial was to be expected from any 
political combination Thus Sigismund’s views were those of a 
statesman who clearly recognizes present evils and would remedy 
them But all his efforts foundered on the jealousy and suspicion 
of the magnates headed by the chancellor The first three-and- 
twenty years of bigismund’s reign is the record of an almost 
constant struggle between Zamoyski and the king, in which the 
two opponents were so evenly matched that they did little more 
than counterpoise each other At the diet of 15Q0 i^amoyski 
successfully thwarted all the efforts of the Austrian party , 
whereupon the king, taking advantage of sudden vacancies 
among the chief offices of state, brought into power the Radzi- 
wills and other great Lithuanian dignitaries, thereby for a time 
considerably curtailing the authority of the chancellor In 1592 
Sigismund married the Austrian archduchess Anne, and the same 
year a reconciliation was patched up between the king and the 
chancellor to enable the former to secure possession of his 
Swedish throne vacant by the death of his father John III He 
arrived at Stockholm on the 30th of September 1593 and was 
crowned at Upsala on the iQth of February 1594, but only after 
he had consented to the maintenance of the “ pure evangelical 
religion ” m Sweden On the 14th of July 1594 he departed for 
Poland leaving Duke Charles and the senate to rule Sweden 
during his absence Four years later (July 1598) bigismund 
was forced to fight for his native crown by the usurpation of his 
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uncle, aided by the Protestant party m Sweden He landed at 
Kalmar with 5000 men, mostly Hungarian mercenaries , the 
fortress opened its gates to hun at once and the capital and the 
country people welcomed him The Catholic world watched his 
progress with the most sanguine expectations Sigismund’s 
success m Sweden was regarded as only the beginning of greater 
tnumphs But it was not to be After fruitless negotiations 
with his uncle, Sigismund advanced with his army from Kalmar, 
but was defeated by the duke at Stangebro on the 25th of 
September Ihree days later, by the compact of Linkoping, 
Sigismund agreed to submit all the points m dispute between 
himself and his uncle to a riksdag at Stockholm , but immediately 
afterwards took ship for Danzig, after secretly protesting to the 
two papal prothonotaries who accomjianied him that the Lmko- 
pmg ^cement had been extorted from him, and was therefore 
invalid Sigismund never saw Sweden agam, but he persistently 
refused to abandon his claims or recognise the new Swedish 
government , and this unfortunate obstinacy was to mvolve 
Poland in a whole senes of unprofitable wars w ith Sweden 

In 1602 Sigismund wedded Constantia, the sister of his deceased 
first wife, an event which strengthened the hands of the Austrian 
party at court and still further depressed the chancellor At the 
diet of 1605 Sigismund and his partisans endeavoured so far to 
reform the Polish constitution as to substitute a decision by a 
plurality of votes for unanimity in the diet This most simple 
and salutary reform was, hoA^ever, rendered nugatory by the 
opposition of Zamoyski, and his death the same year made 
matters still worse, as it left the opposition m the hands of men 
violent and incapable, like Nicholas Zebrzydowski, or sheer 
scoundrels, like Stanislaw Stadnicki From 1606 indeed to 1610 
Poland was m an anarchical condition Insurrection and 
rebellion triumphed everywhere, and all that Sigismund could 
do was to minimize the mischief as much as possible by lus 
moderation and courage On foreign affairs these disorders had 
the most d isastrous effect 1 he simultaneous collapse of Muscovy 
had given Poland an unexampled op(X>rtunity of rendering the 
tsardom for ever harmless But the necessary supphes were 
never forthcoming and the diet remained absolutely mdiffercnt 
to the tnumphs of Zolkiewski and the other great generals who 
performed Brobdingnagian feats with Lilliputian armies At the 
outbreak of the Ihirty Years’ War Sigismund pnidently leagued 
with the emperor to counterpoise the united efforts of the Turks 
and the Protestants This policy was very beneficial to the 
Catholic cause, as it diverted the lurk from central to north- 
eastern Europe , yet, but for the self-sacrificmg heroism of 
Zolkiewski at Cecora and of Chodkicwicz at Khotin, it might 
have been most ruinous to Poland Sigismund died very 
suddenly in his 66th year, leaving two sons, VVladislaus and John 
Casimir, who succeeded him m lotation 

bee Aleksander Rcmbowski, 2 he Insurrection of Zebrtydowskt 
(Pol) (Cracow, 1893), Stanislaw Niemojewski, Memoxres (Pol) 
(Lemberg, i89<ff , Svertges Historia, vol ui (Stockholm, i88i) , 
Julian Ursyn Niemcewicz History of the Rctgn of, Sigismund HI 
(Pol) (Breslau, 1836) (R N B) 

SIGMARINGEN, a town of Germany, chief town of the Prussian 
principality of Hohenzollem, on the right bank of the Danube, 
<55 m S of Tubingen, on the railwiy to Lllm Pop (1905) 
4621 The castle of the Hohenzollerns crowns a high rock abo\ e 
the river, and contains a collection of pictures, an exceptionally 
interesting museum (textiles, enamels, metal-work, &c ), an 
irmoury and a library On Ihe ojiposite bank of the Danube 
there is a war monument to the Hohenzollem men who fell m 1866 
and 1870-1871 

The division of Sigmanngen is composed of the two formerly 
sovereign principalities of llohenzollern-Sigmanngen and Hohen- 
zollem-Hechingen (see Hohenzoitfrn), and h\s an area of 
440 sq m and a population (1905) of 68,282 The Sigmanngen 
part of the Hohenzollem lands was the latter of the two (297 
sq ra ) and lay mainly to the south of Hechmgen, though the 
district of Haigerloch on the Neckar also belonged to it The 
name of Hohenzollem is used much more frequently than the 
official Sigmanngen to designate the combined principalities • 

See Woerl, Fuhrer durch Sigmanngen (Wur/burg, i88o) 
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SIGNAL (a word common m slightly different forms to nearly 
all European languages, derived from Lat. stgnum, a mark, sign), 
a means of transmitting information, according to some pre- 
arranged system or code, m cases where a direct verbal or 
written statement is unnecessary, undesirable, or impracticable 
The methods employed vary with the circumstances and the 
purposes m view, and the medium into which the transmitted 
idea is translated may consist of visible objects, sounds, motions, 
or indeed anything that is capable of affecting the senses, so 
long as an understanding has been previously effected with the 
recipient as to the meaning involved Any two persons may thus 
arrange a system for the transmission of mtelhgence between 
them, and secret codes of this kind, depending on the mflections 
of the voice, the accent on syllables or words, the arrangement 
of sentences, &c , have been so elaborated as to serve for the 
production of phenomena such as are sometimes attributed 
to telepathy or thought transference With the many private 
developments of such codes we are not here concerned, nor is it 
necessary to attempt an explanation of the systems of drum-taps, 
smoke-fires, &c , by which certam primitive peoples are supposed 
to be able to convey news over long distances with astonishing 
rapidity , the present article is conned to giving an account of 
the organized methods of signalhng employed at sea, in mihtary 
operations and on railways, these being matters of practical 
pubhc importance 

Marine Signalling — A system of marine signals comprises 
different methods of conveying orders or mformation to or from 
a ship in sight and within hearing, but at a distance too great 
to permit of haihng — in other words, beyond the reach of the 
voice, even when aided by the speaking-trumpet The necessity 
of some plan of rapidly conveying orders or mtelhgence to a 
distance was early recognized Polybius describes two methods, 
one proposed by Aeneas Tacticus more than three centunes before 
Christ, and one perfected by himself, which, as any word could 
be spelled by it, anticipate the underlymg principle of later 
systems The signal codes of the ancients are beUeved to have 
been elaborate Generally some kind of flag was used ShieMs 
were also displayed in a preconcerted manner, as at the battle 
of Marathon, and some have imagined that the reflected rays of 
the sun were flashed from them as with the modern heliograph 
In the middle ages flags, banners and lanterns were used to 
distinguish particular squadrons, and as marks of rank, as they are 
at present, also to call officers to the admiral, and to report 
sighting the enemy and getting into danger The invention of 
cannon made an important addition to the means of signalhng 
In the instructions issued by Don Martin de Padilla m 1597 the 
use of guns, fights and fires is mentioned The introduction of 
the square ng permitted a further addition, that of letting fall 
a sail a certain number of times Before the middle of the 17th 
century only a few stated orders and reports could be made known 
by signalling Flags were used by day, and lights, occasionally 
with guns, at night The signification then, and for a long time 
after, depended upon the position in which the fight or flag 
was displayed. Orders, indeed, were as often as possible com- 
municated by hailing or even by means of boats As the size 
of ships mcreased the inconvenience of both plans became 
mtolerable Some attribute the first attempt at a regular code 
to Admiral Sir William Penn (1621-1670), but the credit of it is 
usually given to James II when duke of York Notwithstandmg 
the attention paid to the subject by Paul Hoste and others, 
signals contmued strangely imperfect till late in the 18th century 
Towards 1780 Admiral Kempenfelt devised a plan of flag-signal- 
hng which was the parent of that now in use Instead of m- 
dicatmg differences of meaning by varying the position of a 
solitary flag, he combined distinct flags m pairs About the 
beginning of the 19th century Su- Home Popham improved a 
method of conveymg messages by flags proposed by R Hall 
Gower (1767-1833), and greatly increased a ship’s power of 
communicating with others The number of night and fog 
signals that could be shown was still very restneted In 1867 
an mnovation of prodigious importance was made by the adop- 
tion m the British navy of Vice-Admiral (then Captam) Philip 


Colomb’s flashing system, on which he had been at work smee 
1858 

In the Bntish navy, which serves as a model to most 
others, visual signals are made with flags or pendants, the 
semaphore, flashing, and occasionally fireworks Sound signals 
are made with fog-horns, steam-whistles, su-ens and guns The 
number of flags in use m the naval code, comprising what is 
termed a “ set,” are 58, and consist of 26 alphabetical flags, 
10 numeral flags, 16 pendants and 6 special fls^s Flag signals 
are divided mto three classes, to each of which is allotted a 
separate book One class consists of two alphabetical flags, and 
refers to orders usual in the admmistration of a squadron, 
such as, for example, the flags LE, which might signify “ Captain 
repair on board flagship ” Another class consists of three 
alphabetical flags, which refer to a coded dictionary, wherein are 
words and short sentences likely to be required The remaining 
refers to evolutionary orders for manoeuvring, which have alpha- 
betical and numeral flags combmed The fl^s which constitute 
a signal are termed a “ hoist ” One or more hoists may be made 
at the same time Although flag signalling is a slow method 
compared with others, a fair rate can be attained with practice 
For example, a signal involving 162 separate hoists has been re- 
peated at sight by 1 3 ships m company m 76 minutes Semaphore 
signals are made by the extension of a man’s arms through a 
vertical plane, the different symbols being distinguished by the 
relative positions of the arms, which are never less than 45® apart 
To render the signals more conspicuous the signaller usually 
holds a small flag on a stick in each hand, but all ships are fitted 
with mechanical semaphores, which can be worked by one man, 
and are visible several miles Flag signalhng being comparatively 
slow and laborious, the ordinary message work m a squadron 
IS generally signalled by semaphore The convenience of this 
method is enormous, and by way of example it may be of interest 
to mention a record message of 350 words which was signalled 
to 21 ships simultaneously at the rate of 17 words per mmute 
Flags being limited m size, and only distinguishable by their 
colour, signals by this means are not altogether satisfactory 
at long distances, even when the wmd is suitable For signalling 
at long range the British navy employs a semaphore with arms 
from 9 to 12 ft long mounted at the top of the mast and capable 
of being tramed in any required direction, and worked from 
the deck Its range depends upon the clearness of the atmo- 
sphere, but instances are on record where a message by this 
means has been read at 16 to 18 m 

Night signalling is carried out by means of “ flashing-,” by 
which is meant the exposure and eclipse of a single fight for 
short and long periods of time, representing the dots and dashes 
composing the required symbol The dots and dashes can be 
made mechanically by an obscuring arrangement, or by electro- 
mechanical means where magnets do the work, or by simply 
swntchmg on and off specially manufactured electric lamps 
The ordinary rate of signalling by flashing is from 7 to 10 words 
per minute In the British navy, as in the army, dots and dashes 
arc short and long exposures of fight , but with some nations the 
dots and dashes are short and long periods of darkness, the light 
punctuating the spaces between them The British navy uses 
the European modification of the so-called Morse code used m 
telegraphy, but with special signs added suitable to their code 
The introduction of the “ dot and dash ” system into the British 
navy was entirely due to the perseverance of Vice-Admiral 
Colomb, who, m spite of great opposition, and even after it had 
once been condemned on its first trial at sea, earned it through 
with the greatest success The value of this mnovation made m 
1867 may be gauged by the fact that now it is possible to handle a 
fleet with ease and safety m darkness and fog — state of affairs 
which did not formerly exist Ihe simplicity of the dot and 
dash principle is its best feature As the system only requires the 
exhibition of two elements it may be used in a vanety of different 
manners with a mmimum of material, namely, by waving the most 
conspicuous object at hand through short and long arcs, by 
exhibiting two different shapes, each representing one of the 
elements, or dipping a lantern in a bucket, and so on Its 
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adoption has not only contributed very materially to the in- 
creased efficiency of the British navy, but it has been made 
optional for use with the mercantile marme Cunously enough, 
flashing IS not to any great extent used m the navies of other 
countries which rel^' more on some system of coloured lights at 
night This system generally takes the form of four or five 
double-coloured lanterns, which are suspended from some part of 
the mast in a vertical line Each lantern generally contains a 
red and a white lamp, either of which can be switched on 
By a suitable keyboard on deck any combination of these coloured 
lanterns can be shown The advantage of this system lies in the 
fact that each symbol is self-evident in its entirety, and does not 
require an expert signalman to read it, as is the case with flashing, 
wluch is a progressive performance 

For long distances at night the search-light, or some other 
high power electric arc light, is utilized on thS flashing system 
Dots and dashes are then made either by flashing the light 
directly on the object, or by waving the beam up and down for 
short and long periods of time Sometimes when a convenient 
cloud is available the reflection of the beam has been read for 
nearly 40 m , with land intervening between the two ships In a 
fog signals are made by the steam-whistle, fog-horn, au:en or by 
guns Except for the latter method the dot and dash system is 
employed m a similar manner to flashing a light Guns are some- 
times used in a fog for signalling, the signification being deter- 
mined by certain tuned intervals between the discharges The 
larger British ships are supplied with telegraph instruments for 
connexion with the shore, and heliographs are provided for land 
operations Marme galvanometers are also provided, and can 
be used to communicate through submarine cables To the 
various methods of naval signalling must be added wireless 
telegraphy, which in its application to ships at sea bids fair to 
solve some problems hitherto impracticable (See Telegraphy 
Wireless ) 

The international code of signals, for use between ships 
of all nations, is perhaps the best universal dictionary in exist- 
ence By its means manners can talk with great ease without 
knowing a word of one another’s language By means of a few 
flags any question can be asked and answered The number 
of international flags and pendants used with the international 
code IS 27, consisting of a complete alphabet and a special 
pendant characteristic of the code At nignt flashing may be 
used (CAGE A F t) 

Army Signalling — Communication by visual signals between 
portions of an army is a comparatively recent development of 
military service Actual signals were of course made in all ages 
of warfare, either specially agreed upon beforehand, such as a 
rocket or beacon, or of more general application, such as the 
old-fashioned wooden telegraph and the combinations of lights, 
&c , used by savages on the N W frontier of India But it was not 
until the middle years of the 19th century that military signalling 
proper, as a special duty of soldiers, became at all general 
It was about the year 1865 that, owing to the initiative of Captain 
Philip Colomb, R N , whose signal system had been adopted for 
his own service, the question of array signalling was seriously 
taken up by the British military authorities A school of signal- 
ling was created at Chatham, and some time later all units of the 
line were directed to furnish men to be trained as signallers 
At first a code book was used and the signals represented code 
words, but it was found better to revert to the telegraphic 
system of signalling by the Morse alphabet, amongst the unde- 
niable advantages of which was the fact that it was used both 
by the postal service and the telegraph units of Royal Engineers 
Thenceforward, m ever - increasing perfection, the work of 
signallers has been a feature of almost every campaign of the 
British army To the original flags have been added the helio- 
graph (for long-distance work), the semaphore system of the 
Royal Navy (for very rapid signalling at short distances), and 
the lamps of various kinds for working by night Full and 
fletailed instructions for the proper performance of the work, 
which provide for almost every possible contingency, have been 
published and are enforced 


ITie apparatus employed for signalling in the British service 
consists of flags, large and small, heliograph and lamp for night 
work The distances at which their signals can be read 
vary very considerably, the flags having but a limited “* 
scope of usefulness, whilst the range of a heliograph is very 
great indeed Whether it be 10 m or 100 away, it has been found 
in practice that, given good sunlight, nothing but the presence 
of an intervening physical obstacle, such as a ridge or wood, 
prevents communication For shorter distances moonlight, and 
even artificial light, have on occasion been employed as the source 
of light In northern Europe the use of the instrument is much 
restricted by climate, and, further, stretches of plain country, 
permitting of a line of vision between distant hills, are not often 
found It IS in the wilder parts of the earth, that is to say m 
colonial theatres of war, that the astonishing value of the helio- 
graph IS displayed In European warfare flag signalling is more 
usually employed The flags in use are blue and white, the 
former for use with light, the latter for dark backgrounds 



There is further a distinction between the " small ” flag, which 
is employed for semaphore messages and for rapid Morse over 
somewhat shorter distances, and the “ large ** flag, which is 
readable at a distance of 5 to 7 m , as against the maximum of 
4 m allowed to the small flag With a clear atmosphere these 
distances may be exceeded The respective sizes of these flags 
we as follows — large flag 3' x 3', pole 5' 6" long , small flag 
2' X 2', pole 3' 6' long The lamps used for night signaUing are 
of many kinds Officially only the “ lime light ” and the “ Beg- 
bie ” lamps are recognized, but a considerable number of the 
old-fashioned oil lamps is still m use, especially in the auxiliary 
forces, and many ex^riments have been made with acetylene 
The lime light is obtained by raising a lime pencil to a white heat 
by forcing a jet of oxygen through the flame of a spirit lamp 
The strong light thus produced can be read under favourable 
conditions at a distance of 15 m , but the equipment of gas-bag, 
pressure-bag, and other accessories make the whole instrument 
rather cumbrous The bull’s-eye lamp differs but slightly from 
the ordinary lantern of civil life , it burns vegetable oil The 
Begbie lamp, which burns kerosene, is rather more elaborate and 
gives a whiter light It was m use for many years in India 
before the objections made by the authorities in England to 
certain features of the lamp were withdrawn All these lamps 
when m use are set up on a tripod stand and signals m 
the Morse alphabet are made by opening -And closing a 
shutter in front of the light, and thereby showing long and 
short flashes. 
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The same principle is followed m the heliograph* This instru- I i he Morse code employed in army signalling is as follows — 


ment, mvputed by feur Henry C MapeCj receives on a mirror, 
and thence casts upon the distant station, the of the sun , 
the working of a small key controls the flashes by throwing tjie 
mirror slightly off its alignment and, thus obscuring the light from 
the party reading signals The fact that the heliograph requires 
sunlight, as mentioned above, militates against its employment 
m Great Britain, but where it is possible to use it it is by far 
the best means of signalbng Secrecy and rapidity are its thief 
advantages. An ob^rver 6 m distWt would see none of its 
light jf he were more than so yds on one side of the exact align- 
ment, whereas a flag signal could be read from abnost every 


J 



Pig 2 — Heliograph (by permission of the Controller of H M 
* Statiomry 01(ic() 

hill within range None of the physical exertion required for 
fast signalling with the flag is required to manipulate the instru- 
ment at a high rate of speed The whole apparatus is packed 
m a light and portable form An alternative method of using 
the heliograph is to keep the rays permanently on the distant 
point, a shutter of some kmd being used in front of to produce 
obscurations 

When in use the heliograph is fixed upon a tripod A tangent 
screw (B) which moves the whole instrument (except the jointed 
arm L) turns the mirror in any direction Metal U-shaped arms 
(C) carry the mirror (JB), whjc h is controlled by the vertical rod 
fj) and its clamping screw (K) Ihe signalling mirror itself 
(usually having a surface of 5 m diameter) is of glass, an un- 
silvered spot (R) being left in the centre This spot retains its 
position through all movements in a^iy plane The instrument 
IS aligned by means of the sighting vane (P) fixed in the jointed 
arm L, and the rays of the sun are then brought on to the distant 
station by turning the honaontal and vertical adjustments until 
the “ shadow 'ipot ” cast by the unsilvered centre of the mirror 
appears on the vane. The heliograph is thus readv, and signals 
are made bv the depression and release of the “ collar ” (I) 
which, with the pivoted arm (U, V), aits as a telegraph key 
When the sun nukes an angle of more than 120 degrees with the 
mirror and the distant station, a “ duplex mirror ” is used m 
place of the sighting vane. The process of alignment is in this 
case a little more complicated Various ptheif means of making 
(lots and dashes are referred to in the official work, ranging from 
tlje “ collapsible drum ” hung on a mast to the rough but effec 
tivc unprovisatiofn of a heliograph out of a shaving-glass. The 
employment of^he beams of the searcb-rlight to m^e flashes on 
clouds IS also a method of, signalling which has been in practice 
very effective 



The semaphore code used in the army is shown below — 



In usmg this code the signaller invariably faces his reader, as unless 
this werf enforced each letter might be rt id as its oppo'^ite In the 
above diagram the appearance of the signals to the reader is shown, 
thus the sender s right side only is used for the letter A 

In sending a message accuracy is ensured by various checks 
The number of words in a message is the most valuable of these, 
as the receiving station’s number must agree before the message 
IS taken as correct Each word or “ group ” sent by the I\Iorse 
code must be “ answered before the sender p isses on to another 
All figures are checked by the “ clock check ” in which i is repre- 
sented by A, 2 bv B and so on All cipher “ groups ” are repeated 
back en bloc There is an elaborate system of signals relating 
to the working of the line The “ message form ” in use differs 
but slightlv from the ordinary form of the Post Office telegraphs 
Signal stations m the field are classed as (a) “ fixed ” and “ mov- 
mg,” the former connecting points of importance, or on a line of 
communications, the latter moving with the troops , {b) “ ter- 
minal,” “ transmitting ” and “ central ” , the first two require 
no definition, the 1 ist is intended to send and receive messages 
m many directions The “ transmitting station ” receives 
and sends on messages, and consists m theory of two full “ ter- 
I minals,” one to receive and one to send on It is rarely possible 
in the field to work rapidly with less than five men at a trans- 
mitting and thne at a termmkl station “ Central ” stations 
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are manned according to the number of stations with which they 
communicate 

Signalling is used on most campaigns to a large extent In the 
firah expedition, 1897 and 1898,006 signal station received and 
sent, between the* ist and i8th November, as many as 980 
messages by heliograph, some of which were 200 to 300 words m 
length It IS often used as an auxiliary to the field telegraph, 
especially in mountainous countries, and when the wire is liable 
to be cut and stolen by hostile natives In the Wa/in expedition, 
1 88 1, communication was maintained direct for a distance of 
70 m with a 5-in heliograph In the Boer War, 1899-1902, 
the system of htliographic signalling was employed very exten- 
sively by both sides 

In Germany the first army signalhng regulations only appeared in 
1902 The practice was, however, rapidly developed, and towards the 
end of the 1905 camp iign in South-West Africa, 9 signalling officers 
and 200 signallers were employed m tJiat country These usuilly 
worked in parties of 2 or 3, each party bung protected by a ft w 
infantrymen or troopers flic apparatus used was hehograph by 
day and a very elaborate form of lamp by night, and work was earned 
on between posts sepiratcd by 60 and even 90 m The signallerij 
wtie employed both with tlu mobile forces and in a permanent r et- 
work of communication in the occupied territory In 1907-1908 
iresh signalling regulations were issued to the home army, and each 
company, battery or stju idron is now expected to tuid one station of 
three men, apart from the regimental and special instructors and 
staff Some experiments were cirried out at Metz to ascertain the 
mem distance at which signals made by a mm lying down could be 
seen, this being found to be about tooo yds Ihe new regulations 
allow of the use of flag and lamp signilling at 4 111 insttad of as 
formerly at Three flags irc used, blue, white and yellow, and it 
IS stated that the last is the most frequently useful of the three 

The enormous development of the field tclcgiaph and tdephone 
systems in the elaborate wir of positions of 1904-1905 more or less 
crowiled out, so to speak, visual signalhng on both sides, and m any 
cast the average illiterate Kussi m infantryman or the Cossack wis 
not adaptable to signalhng needs Only about oiu -quarter of the 
signalling foKe (which consisted exclusively of engineer troops) m 
Kiiropitkm s army was employed in optical work, the otl er three- 
quarters being assigned to telegraph, wireless and telephone stafion 
work The Itahans, who arc no stringers to colonial warfaic, have 
I well developed visual signalling system 

See British Offieiil Fratning Manuals '-yignclling (1907) 

Railway Signalling —In railway phraseology the term “ signal” 
\s applied to a variety of hand motions and indications by lamps 
ind other symbols, as well as to fixed signals , but only the 
Ust-nained class — disks and semaphores, with lights, perman- 
ently fixed (on posts) at the side of the track — will be considered 
here Ihese may be divided into (i) interlocking signals, used 
at junctions and yards, and (2) block signals, for maintaining an 
interval of space between trams following one another In 
both classes the function of a signal is to inform the engine-dn\er 
whether or not he may proceed beyond the signal, or on what 
( onditions he may proceed, and it is essential to give him the 
information some seconds before it need be acted upon 

The semaphore signal, which is now widely used, consists of 
an arm or blade about s ft long extending honzontally, at 
right angles to the line of the track, from the top of a post 
(wood or iron) 115 to 30 ft high, and sometimes higher (fig 4) 
Ihis arm, turning on a spindle, is pulled down (“ off ”) to indicate 
that a, tram may pass it, the horizontal (or ” on ”) position 
indicating “ stop ” , sometimes, as on the continent of Europe, 
use IS made of the position of the arm in which it points diagonally 
upwards, and on one or two English lines the arm in the safety 
position hangs down perpendicularly, parallel to, but a few inches 
away from, the post A lamp is fixed to the side of the post about 
on a level with the blade, and by the movement of the blade is 
made to show at night ’•eel for ‘ stop ” and green for go-ahead or 
“ all clear ” The earlier practice, white for “ all clear,” still 
prevails largely m America 

In the early days of railway signalling three positions of the 
semaphore arm were recognized — (i) Horizontal, 01 at right angles 
to the post, denoting danger , (2) at a downward angle of 45 degrees, 
denoting caution , (3) hanging vertically downwards or parallel to 
the post, denoting all nght Corresponding to the position of the 
arm, three different lights were employed at night — red for dangi r, 
green for caution and white for all nght But now Bntish railways 
make use of only two positions of the arm and two lights — the arm at 
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stop , and the arm at about 60 degrees (or vertical, as mentioned 
above) and a green light, both meaning all nght or proceed It is 
better to abolish the use of white lights for simafling purposes 
Ihe reason is obvious There are many lights md lamps on the plat- 
forms, in signal-boxes and 111 the streets and houses adjacent to a rail- 
way , and if white lights were recognized as signals, a dnver might 
mistake a light of this nature as a signal to procc id , m fact, accidents 
have been caused in this manner A white light is not to be regarded 
as a danger signal, as is sometimes erroneously stated, but rather 
as no signal at all and as there is a well-known lule to the effect 
that the absence of a signal at a place where a signal is ordinarily 
shown must be treated as a danger signal, it follows thit a white 
light, when seen at a jilaci white a red or grten light ought to oe 
visible, IS to be treated as a danger signal, not because a white 
hght per se means dang' r, but because in such a case it denotes the 
absence of the proper signal Some companies have adopted a 
purple or small white hght as a danger ’ signal for shunting 
purposes 111 sidii gs and yards but this practice is not to be com- 
mended, since red should be the univtrsil danger sign il 

Distant signals are used to make it unnecessary for an engine- 
driver to slacken his speed m case the stop (home) signal is 
obscured by fog or smokt, or is beyond a curve, or for any reason 
is not visible sufficiently far awav Encountering the distant 
signal at a point 400 to 800 yds before reaching the home signal, 
he is informed by its position that he may expect to find the latter 
in the same position , if it is “ off ” ht passes it, knowing that 
the home signal must be in the same position, but if it is at 
danger he proceeds cautiously, prepared to stop at the home 
signal, if necessary The arm of a distant signal usually has a 
fish-tail tnd In Great Britain its colour mdie ations arc generally 
the same as foi the home signal, but occasionally it shows yellow, 
and on some lines it is elislinguishtd at night by an angular band 
of light, shaped like a fish-tail, which appears by the side of the 
red or green light In Ameriea its night colour-indication is 
made different from that of the home signal Thus, where white 
IS used to indicate all clear (in both home and distant) the distant 
arm, when horizontal, shows a green light , where green is the all- 
clear colour a horizontal distant shows either a yellow hght or 
(on one road) a red and a green light side by side Two lights 
for a single arm, giving their indicetion by position as well as 
colour, ha\e been used to a limited extent for both home and 
distant signals Dicarj signals (a m fig 5) are used for very slow 
movements, such as those to or from a siding Their blades are 
about 1 ft long, and the posts about 4 ft high the lower arm 
on post c being for slow movements, is also frequently made 
shorter than the upper one Where more than two full-sized 
arms are used on a post, the custom in America is to have the 
upper arm indicate for the track at the extreme right, and the 
others in the order m which the tracks lie , in Great Bntam the 
opposite rule prevails, the upper arm 
indicatmg for the extreme left But the 
signals controlling a large number of 
parallel or diverging tracks are preferably 
arranged side by side, often on a narrow 
o/erhead bridge or gantry spanning the 
tracks 

All the switches and locks are con- 
nected with the signal cabin by iron rods 
(channel -iron or gas -pipe) supported 
(usually near the ground and often 
covered by boxing) on small grooved 
wheels set at suitable distances apart 
The foundations of these supports are of 
wood, cast iron or concrete Concrete 
foundations are comparatix cly recent, but 
are cheap and durable For signals (but 
not for points) wire connexions are uni- 
versal m England, and are usual m 
America, being cheaper than rods I9 

changing the direction of a line of rodding signal k kcq glass . 
a bell-crank is used, but with a wire a g, grten glass 
piece of chain is inserted and run round 

a grooved pulley Wire connexions are shown at^a and b, fig 4, 
the mam or “ front ” wire being attached at a By this 
the signalman moves the arm down to the inclined or go- 
ahead Dosition to do which he has to lift the counter- 
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weight c If the wire should break, the counter-weight would arranged that either one of them will be moved by the same 

restore the arm to the horizontal (stop) position, and thus lever, the position of the point connexions being made to govern 

pj^event the unauthorized passage of a train , and m case of the selection of the arm to be moved A switch rod would be 

failure of the rod I, the iron spectacle s would act as a safety connected to this lever at n 

:ounter-weigbt The back-wire b is added to ensure quick H , the lever K is for use ^\\ * 

novement of the arm, but is not common in England Long where a signal is con- 

ines of rigid connexions art “ compensated ” for expansion and nected by two wires, as ^ 

ontraction due to changes in temperature by the introduction before described The v ^ 

)f bell-cranks or rocker-arms With wire connexions compen- lever is held in each of fp\ 

>ation is difficult, and many plans have been tried The most its two positions by the vA 

satisfactory devices are those m which the connexion, m the catch rod V, which en- C J5I 

abin, between the wire and the lever is broken when the signal gages with notches in the 

s m the horizontal position The wire is kept taut by a weight segment B When the 

ir spring, and at each new movement the lever (if the wiie nas signalman, preparatory to ”****^"^R ^ 
engthened or shortened) grips it at a new place lowering a signal^ grasps n 

bo early as 1846 it became a common practice in England to the lever at its upper end, ^ 

oncentrate the levers for working the points and signals of a he moves this rod upwards, ^ ' ^ 

Station in one or more cabins, and the necessity of and in so doing actuates mc i ' — j / 

interlocking soon became evident to prevent simul- the interlocking, through W | i 

taneous signals being given over conflicting routes, or the tappet N, attached at o 1 

or a route not yet prepared to receive the tram In large f Lifting the tappet locks ^ ' 

^rminals concentration and interlocking are essential to rapid all levers which need to be \ / 

novements of trains and economical use of ground locked to make it safe to ^ a : I 

Fig 5 shows a typical arrangement of interlocked signals, the move this one In pulling ; " I 

principle being the same whether a yard has one set of points or over the lever the rocker \ 3 B V 

r ’s also pulled , _ j 

s — ^ ^ - ' but the slot in it ° 

n n . radial to the tt P~TZ 3 — 

1° ^ centre on which 

I I ^ ~ the lever turns, 

so that during the 

Fig 5 -Interlocked signals ( \mcncan practice signals at nght track, Fic 6 -Signal Lever, with Mechanical 

and arms at right of post) motionless Un Interlocking 

the completion of 

i hundred The signals (at a, b, and c) are of the semaphore the stroke and the dropping of V, N is raised still farther, 
jattern For the four signals and one pair of points there are, and this unlocks such levers as should be unlocked after 
n the second storey of the cabin C, five levers Each signal arm this lever is pulled (“ cleared ” or “ reversed ”) It will be 
.tands normally in the horizontal position, indicating stop To seen that whenever the tappet N of any lever is locked m the 
lermit a tram to pass from A to B the signalman moves the arm 
)f signal b to an inclined position (60 degrees to 75 degrees down- jrv^Lni 

vards), and the interlocking of the levers prevents this move- ’ M r 

nent unless it can safely be made If a has been changed to 1 U [ sJ LJ 

lermit a movement from S to B, or if the points X have been set O 1 ^ ^ 

or such a movement, or if cither signal on post c has been lowered, O L ^ J ^ ^ 

he lever for b is immovable In like manner, to incline the arm . p j pig , 

)f signal a for a movement from S to B it is hrst necessary to have ) ■ i| .. - 1 ■ rm i I | i 

he points set for track S, and to have the levers of all the other L ^ j jU j . . I JL— ^ 1 ^ ^ IL* ' 

.ignals in the normal (stop) position A sixth lever, suitably I ^ 

nterlocked, woiks a lock bar, which engages with the head rod of f | [j | | < || j| |[P ^ 

he points , it is connected to the lock through the “ detector "f 

Dar,” d This bar, lying alongside of and close to the rail, must t ” I * ' .1 [ ^* ** ™i j |r^ 

nove upwards when the points lock is being moved either to fn h f llVn minur^l i bmobJi 

ock or to unlock , and being made of such a length that it is IsKrii^ JL— | I 
lever entirely free of the wheels of any car or engine standing or [_ | lO j I ' |[ I | j lH 

noving over It, It IS held down by the flanges, and the signalman !u 

s prevented from inadvertently changing the points when a In' — h _ ~ 1 \ 0 

rain is passing At r is a throw-off or derailing switch (“ catch- girT-v|p.,. .jjfiM- ' l|| . — j, - “ |j pij ^ 

30 ints ”) When x is set for the passage of trains on the mam ^ ^ . . 3 

me, r, connected to the same lever, is open , so that if a car, t I - -I r"tT" j — ~{[ ] 

eft on the side track unattended, should be accidentally moved ^ " S! ^ 

from Its position, it could not run foul of the main track ^ ^ 

The function of the interlocking machine is to prevent the ij I j 1 RJ ”^ 

simultaneous display of conflicting signals, or the display of a ily >^|lv ^llv ^ 

signal over points that are not set accordingly Ihe most ' - _ ^ J I 

common forms of interlocking have the locking bars arranged in ^ p 

a horizontal plane , but'for ea^ of description we may take one -Interlocking Frame 

having them arranged vertically, the principle being the same 

The diagram (fig 6) shows a section with a side view of one lever position shown m the figure, it is impossible to raise V, and 
A machine consists of as many levers, placed side by side, as therefore impossible to move the lever 

there are pomfe and signals to be moved, though in some cases The action of tappet N may be understood by reference to 
two pairs of points are moved simultaneously by a single lever, fig 7 A tappet, say 3, slides vertically in a planed recess in the 
and two or more separate arms on the same post may be so locking plate, being held in place by strips G and K Transverse 
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grooves N, U, P, carry dogs, such as j Two dogs may be con- aneous with the advent of the railway, the possibility of a block 
nected together by bars, R The dogs are held in place by system was early recognized , but its introduction was retarded 
straps Y (fig 6) Lacking is effected by sliding the dogs horizon- by the great cost of employing attendants at every block station 
tally , for example, dog J has been pushed into the notch in But as traffic increased, the time-interval system proved in- 
tappet I, holding %t in the normal position If tappet 2 were adequate , and in the United Kingdom the block system is now 
raised, its notch would come opposite dog J , and then the practically universal, while in America it is m use on many 
lifting of I would lock 2 by pushing J to the left By means of thousand miles of line In “ permissive blocking ” a second tram 
liorizontal rod R, the lifting of i also locks 4 If 4 were already is allowed to enter a block section before the first has cleared it, 
lip, It would be impossible to lift i the engine-man being required so to control his speed that if 

Switch and signal machines are sometimes worked by com- the first tram be unexpectedly stopped he can himself stop 
pressed air, or electric or hydraulic power The use of power before coming into collision with it It thus violates the essential 
makes it possible to move points at a greater distance condition of true block signalling 

permissible with manual The manual block ” system in use at the present day m no 
tockiag power The most widely used apparatus is the electro- way differs from that devised by W h Cooke m 1842, except so far 
pneumatic, by which the points and signals are moved designs of the telegraphic mstruments are con- 

1 ^ J 4 ^ 1 1 • 4 1 cerned Cooke used a smijle-nccdle lastrument Kivmc two mdi- 

by compressed air at 70 lb per sq in a cylinder with piston being cations-the uccdle to the left signifying hnc cleir, ' to the right, 
nxed tit euch signal or switch rrom O, compressor near the hne blocked , the instrument was also tivailable for speaking 
cabin, air is conveyed m iron pipes buried m the ground purposes Ihc mstruments employed m Great Britain consist of 

The valves admitting air to a cylinder are controlled by electro- d*aIs--one for the up hne and one for the down— and a beU 

f . u. u » 1 J f i-u u J I I hey may be divided into two mam elasse >, those requiring one wire, 

magnets, the wires of which are laid from the cabin underground and those requiring three wires for eqeh double hue of rads The diah 
hach switch or signal, on completing a movement, sends an of the onc-wire instruments give only two mdications, namely, Ime 
electric impulse to the cabin, and the interlocking is 
umtrollcd by this “return” In the machine the t^'ormore — 

“ levers ” are Very small and light, their essential | ^ « j „ | , | 

function bemg to open and close electric circuits This — . .J- ^ ■ 

IS performed through the medium of a long shaft placed 

horizontally with its end towards the operator, which 

IS revolved on its axis through 60 degrees ot a circle ® * ‘* l> -d | | iftioWmom * ^ ' 

Ihis shaft actuates the interlocking, which is in t- q m 1 1 1 t. ^ . ** 1 /i. i. j 

, xu i. 1 J J ° u 1 J Tio 8 — Block siguah (Li glish practice, trams lun on left-hand track, 

pnmiplc the same as that already described , and it ,1, ku o' track, arms on left of post) 

opens and closes the electric circuits, governing the 

admission of air to cylinders, by means of simple metal contact clear ’ and tram on hue or line blocked,’ the latter bemg the 
strips rubbing on sections of its surface 1 he high-pressure normal indication, even when there is no tr un m the section The 
machine has been used with hydraulic power instead of three-wire instrument has the advantage of pyng three indications 
, , ,11. / .it on the dial, namely, hne clear,’ hue closed and tram on hne, 

pneumatic, and with electrical interlocking instead of normal indication being hne closed ' The one-wirc mstni- 
mechanical meat differs from the three-wirc m that tne indicator is moved over 

Interlocking apparatus worked by compressed air at low to the ditfcrcnt positions by a momentary current, and IS thin held 
pressure (X5 lb per rq m ), and «.th no electncal features ,s 

m use on some lines m America and has been introduced into ^ire, with an instrument at each end for the up Ime , the same for 
England Tn place of an electromagnet for admitting compressed the down hne, and a wire for the bell, which is common to both 


air to the cylinders, a rubber diaphragm 8 in in diameter is used 
Ihis is lifted by air at 7 lb pressure, this pressure bemg con- 
veyed from a cabin, distant <;oo ft or more, in one or two seconds 


lines When no current is flowing, the mdicator is vertical, meanmg 
hne blocked or closed ” When a current is sent along one of the 
wires, the deflections to the nglit or left, according tc the polanty 
of the current, mem line cleir or tram on hne ” respectively 


As in the electro-pneumatic machine, the lever of a switch cannot borne dial msirumt nts arc made with net dies, some with small disks, 
complete its stroke until the switch has actually moved home '^me with mmiatme semaphores to give the necessary mdications, 
and conveyed a “ return indication ” to the cabin Pneumatic efff t is the same Ihe block mstruments and bells should 

ixj,.,. not, as a rule, be used for spcakmg purposes , but on a few subsidiary 

apparatus of other designs is in use to a limited extent railways, block working is effected by means of ordmary smgk- 

Pneumatic interlockings are costly to instal, and, depending needle telegraphic mstruments, or by telepnone, the draw back to such 


on an unfailing source of power, have not been much used at iso- an arrangement being that the signalman has no indication before 
lated places, except on railways where an air-pipe is installed for remind him of the condition of the line 

block signals , but at large yards the pneumatic machines have fig 8 shows the signals at a typical English station, which 
been made a means of economy, because one attendant can may be called B Notice having been received over the block 
manage as many levers as can two or three in a manual power telegraph that a tram is coming from A (on the up track), the 
machine Moreover, a single lever will work two or more , signalman m the cabin, h, lowers the home signal h , and (if the 
switches, locks, &c , simultaneously, where desirable The block section from B to C is clear of trains) he lowers the starting 

absence of outdoor connexions above gjround is also an advantage signal, v, also The function of a distant signal d has already 

Since about 1900 electric power has come into use for working been clescribed , it is mechanically impossible for it to be lowered 
both points and signals A motor, with gearing and cranks, is unless h has previously been lowered The relation of the signals 
fixed to the sleepers at each pair of points, the power is conveyed to the “ crossover road ” 3c\ is the same m principle as is shown 
from the cabin by underground wires, the locking is of common 1 in fig <5 Dwarf or disk signals such as would be used for the 
mechanical types, and, in geneidl, the system is similar to siding T or the crossover x'r arc omitted from the sketch Where 
pneumatic systems except in the source of power By using the sections are very short, the starting signal of one section is 
ac cumulators, charged by dynamos run by gasoline engines, or often placed on the same post as the distant signal of the next 
by a travelling power-car, the cost of power is reduced to a Thus, supposing B and C to be very close to each other, B’s 
very low figure, so that power-interlocking becomes economical I starting signal would be on the same post as C’s distant signal, 
at small as well as large stations 1 the latter bemg below the former, and the two would be so 

The essence of block signalling is a simple regulation forbidding 1 interconnected by “ slotting ” apparatus that C could not lower 
a tram to start from station A until the last preceding tram has j his distant signal unless B’s starting signal was “ off,” while 
passed station B , thus a space interval is maintained ' B by the act of raising his starting arm woyld necessarily 
nvtteni between each tram, instead of the time-interval that I throw C’s distant arm to “ danger ” In America many block 

was relied upon m the early days of railways As the ' stations have only the home signal, even at stations whare 

introduction of the telegraph was almost or quite contempor- there are points and sidings, and on double-track lines the block 
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telegraphing for both is done on a single Morse circuit In the 
United Kingdom the practice is to have separate apparatus and 
separate wires for each track 

In the simple block system it is clearly possible for a signal- 
man, through carelessness, foigetfulness, or other cause, and in 

^ disregard of the indications of his telegraph instruments, 
lower his signals as to admit a second tram into the 
block section before the first has left it, and that without 
the driver of either tram being aware of the fact To eliminate 
as far as possible the chance of such an occurrence, which is 
directly opposed to the essence of the block system and may 
obviously lead to a collision, the locking of the mcihanical 
signals with the electrical block instruments vas introduced 
in England by W R Sykes about 1876, the apparatus being 
so arranged that a signalman at one end of a section is physically 
unable to lower his signals to let a tram enter that section until 
they have been released electrically from the cabin at the other 
end The starting signal at a block section A cannot be lowered 
until the signalman at the next station B, by means of an electric 
circuit, unlocks the lever in connexion with it In so doing he 
breaks the unlocking cucuit at his own station, and this break is 
restored only on the arrival of the tram foi which the unlocking 
was performed, the wheels of the tram acting through a lever 
or by a short rail circuit Valuable improvements have l)een 
made m this machine by Patenall, Coleman and others, and these 
are in use in America, where the system is known as the “ con- 
trolled manual ” The passage of a tram is also made to set a 
signal at “stop” automatically, by disconnecting the rod 
between the signal and its lever Ihe connexion cannot be 
restored by the signalman , it must be done by an electro-magnet 
brought into action by the train as it passes the next block 
Station 

The block system is used on single as well as on double lines 
III the United Kingdom and m Australia the means for pre- 
venting collisions between trams running towards 
MyMtem other on single-track railways is the “staff 

system” Ihe staff, suitably inscribed, is delivered 
to the engine-driver at station A, and constitutes his authority 
to occupy the maih track between that station and station B 
On reaching B he surrenders the staff, and receives another one 
which gives him the right to the road between B and C If 
there are two or more trains to be moved, all except the last 
one receive tickets which belong to that particular staff 'fhe 
Staff system requires no telegraph, but to obviate the incon- 
venience of sometimes finding the staff at the wrong end of the 
road, electric staff apparatus has been devised Staffs (or tablets) 
in any desired number are kept at each of the two stations, and 
are locked m a cabinet automatically controlled, through 
electro magnets, by apparatus in the cabinet at the other station , 
and a staff (or tablet) being taken out at one station, a second one 
cannot be taken out at either station until this first one is re- 
turned to the magazine at one station or the other Thus there 
IS a complete block system By simple “ catching apparatus ” 
on the engine, staffs or tablets may be delivered to trains moving 
at a good speed 

The signals so far described depend for their operation, either 
wholly or partially, on human agency, but there are others, 
Automatic known as “ automatic,” which are worked 

a^gnata trams themselves, v ithout human intervention 

Such signals, as a rule, are so arranged that normally 
they are constrained to stand at “ safety,” instead of m the 
“ danger ” position, which, like ordinary signals, they assume 
if left to themselves , but as a train enters a block section the 
constraint on the signals that guard it is removed and they 
return to the danger position, which they retain till the tram has 
passed through To effect this result an electrical track circuit 
or rail circuit is employed, m conjunction with some form of 
power to put the signalling devices to safetv Live-wire circuits 
were formerly employed, but are now generally abandoned 
The current from a battery b (fig 9) passes along the rails of one 
sic}e of the track to the signal s and returns along the other rails 
through a relay If the current through this relay is stopped m 


any way, whether by failure of the battery or by a short circuit 
caused by the presence of a train or vehicle with metal wheels 
connected by metal axles on any part of the block section, its 
electro-magnet is de-energizcd, and its armature drops, removing 
the constraint which kept the signals at safety and allowing them 
to move to danger When the tram has passed through the block 



i II y — yutomatic tlcctnc block signal, with rail circuit 


section the current is restored and the signals are forced back to 
show safety The current used for the track circuit must be of 
low tension, because of the imperfect insulation, and as a nile 
the ballast must not be allowed to touch the rails and must be 
free from iron or yther conducting substance At each rail joint 
a wire is used to secure electrical continuity, and at the ends of 
each block section there aie insulating joints in the track Block 
sections more than about i m long are commonlj divided into 
two or more circuits, connected together by relays , but usually 
they are made under 1 m m length and often on mtra-uiban 
railways ^try much less, so that many more trains can be passed 
over the line m a given time than is possible with ordinary 
block signalling At points the track circ iit is run through a 
circuit breaker, so that the “ oi>eniiig ” of the points sets the 
signal for the section The circuit is also led through the rails 
of the siding so far as they foul the mam track An indicator at 
each switch gives visual or audible warning of an approaching 
train 

The signals themselves have been devised to work by clock- 
work, by electricity — obtained, not from the track circuit, but 
from a power station, or from non-freezing batteries at each post, 
or from accumulators charged by dynamos situated, say, every 
10 m along the line — ^and by pneumatic power, either com- 
pressed atmospheric air laid on from a mam or carbonic acid gas 
stored m a tank at the foot of 
the posts, each tank furnishing 
power for several thousand move- 
ments of the signal arm A clock- 
work signal is shown in fig 10 
When an clectro-magnei in the rail 
circuit drops its armature, the 
mechanism is released and causes 
the disk to turn and indicate stop 
On the restoration of the current 
the disk makes another quarter 


Fio 10 — Signal moved bv Fig ii — Enclosed di^k 

clockwork (Union) signal (Hall) 

turn and then shows only its edge to the approaching tram, 
indicating “ all clear ” 

The enclosed disk signal, commonly called a “ banjo ” (fig ii), 
IS a circular box about 4 ft m diameter, with a glass-covered 
opening, behind which a red disc is shown to mdicate stop 
The disk, very light, made of cloth stretched over a wire, or of 
aluminium, is supported on a spindle, which is deliratelv balanced 
on a pivot so that the closing of an electro-magnet lifts the disk 
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away from the window and thus indicates. “ all clear ” On the 
withdrawal or failure of the current the disk falls by gravity to 
the “ stop ” position A local battery is used, with a relay, the 
rail circuit not being strong enough to lift the d)‘«k In the 
electro-pneumatic system a full-size semaphore is used Com- 
pressed air, from pumps situated at intervals of 10 to 20 m , 
IS conveyed along the line in an iron pipe, and is supplied to a 
cylinder at each signal, exactly as in pneumatic mterlockmg, 
before described The rail circuit, when complete, maintains 
pressure in a cylinder, holding the signal “ off ” On the entrance 
of a tram or the failure of the current, the air is liberated and the 
signal arm is earned by gravity to the “ stop ” position 
Automatic signals are sometimes made to stand normally 
(when no tram is in the section) in the “ stop ” position Ihe 
local circuit is connected with the rail circuit so that it is closed 
only when a tram is approaching within, say, i*m With the rail 
circuit, distant signals are controlled, without a line wire, by 
means of a polarized relay Each signal, when cleared, changes 
the polarity of the rail circuit for the next section in its rear, and 
this, by the polarized relay, closes the local circuit of the distant 
signal, without affecting the home signal for that section 
Automatic signals are used in Amenta on a few single lines 
The signal at A for the line AB is arranged as before described , 
and the signal at B, for movements in the opposite direction, is 
worked by means of a line wire from A, strung on poles When 
a section is occupied, signals are set /j&o sections away, so as to 
provide against the simultaneous entry of two trams 

One of the chief causes of anxiety and difnculty m tlie working 
of railway trafhe is fog, wluch piactically blots out the whole systtm 
p of visible signals, so that while the block telegraph rt- 

M^raallinr means of comnmiuc tting the ntcessiry in- 

* * structions to tlie dnver arc no longer effective D( lay and 

confusion immediately vnse , and in order to secure safety, speed 
has to be lessened, trains have to be reduced in number, and a 
system of " fog signalhag ’ introduced In Lngland, esp ei illy 
around London, elaborate arrangements have to be made ‘ Fog- 
signalling consists in the employirent of audible signals, or de- 
tonators, to convey to drivers the information ordinarily imparted 
by the visible or semaphore signals As ,0011 as possible after a Jog 
comes on, a man is stationed at the foot of each distant signal, and 
generally of e idi home signal ilso, wlio by means of detonators, red 
and green flags ind a hand-lamp, conveys information to the dnver 
of every train as to the position of the semaphore arm A deton itor 
IS a small flit metal case about 2 in in diameter and ^ in deep, 
furnished with two leaden cars or clips wlueh e in be easily bent down 
to grip the head of the rail The c ise contains some leton itmg 
composition, which re tdily explodes viith a loud report when a wheel 
passes over it As soon as a signal arm is raised to ‘ d ing< 1, tin 
fogman places upon one of the rails of the track to which the sign il 
apphes two detonators, or in the case of a new and improved claso of 
deton itor wlueh conhuns two separate charges m one case, one 
detonator, and at the same time exhibits a red flag or light to the 
dnver of an approaching trim The engine of a tram passing over 
the detonators explodes them, the noise so made being sufficient to 
apprise the dnver that the s>ignal, though invisible to liim, is at 
datig-'r, and he then should act in the same way as if he had se n 
the signil If, however, the signil arm should be lowered to the 
“ all-nght ” position before a tram reaches it, the fogman should 
immediately remove the detonators and cxliibit a green flig or 
lamp, replacing the detonators as soon as the signal is again r used 
to dinger As a rule the fogmen arc drawn from the ranks of the 
permanent-way men, who otherwise would be idle But if, is 
sometimes happens, a fog eontinues for several days, great difficult\ 
IS expenenced m obtaining sufficient men to carry on this import mt 
duty without undue prolongation of thar hours of work When 
this happens, signalmen, shunters, porters, yardsmen and even clerks 
may have to be exiled on to take i turn at ‘ fogging ' some 
companies have adopted michamcal appliances, whereby a man can 
place a detonator upon a lino of lails or remove it wluie standing it a 
distance away from the tiaek, thus enabling him to attend to more 
than one Une without danger to himself The eost of detonators often 
amounts to a cons'derable sum ind an apparatus cillcd an econo- 
mizer has been introduced, whereby the explosion of one detonator 
removes the second from the rails before the wheels reach it As it is 
only necessiry for one detonator to explode, the object of placing 
two on the rails being merely to guard against a miss-fire, consider- 
able saving can thus be effected Many attempts have been made to 
design a mechanical apparatus for conveying to a dnver the re- 
quisite information as to the state of the signals during a fog, and for 
enabling the fogmen to be dispensed with Such inventions usually 
consist of two parts, namely (i) an mclined plane or block or tngger, 
placed on the permanent way alongside the track or between the 
rails, and working m connexion with the arm of the signal , and (2) a 


lever or rod connected with the steam-wlustle, or an electnc bell or 
indicator on the foot-plitc, and depending Irom tlie under-side of the 
engine in such a position as to come in conbict with the apparatus on 
the ground, when the Utter is raised above the level of the rails 
Most of the jiroposed systems only give an nelieation when the signal 
is at danger, and are silent when the signal is off Ihis is contrary 
to good practice, which requires that a driver should receive a positive 
indication both when the sign il is ' off ’ as well as when it is on ' 
If tlus IS not done, a driver ms y, if the signal 1. off and if the fog 
IS thick, be unaware that he has passed the signal, and not know 
wh it part of the hue he has reached The absence of a signal at a 
place where a signal is usually exhibit! d should mvan ibl> be taken 
to mean danger Fog siguilhng maclnnes tliat depend on the ex- 
plosion of detonators or eirtndgcs hive the drawback that they 
require recharging after a certain number of explosions, varying with 
the nature and size of the machine L'ven when a satisfactory form 
of apphance has been discovered, the manner of using it is by no 
means simplt It is cleirly no use placing such an apparatus im- 
mediately alongside a stop signal, as the driver would rtccive the 
intimation too late for him to be able to stop at the rcquind spot 
To pi ice devices of this description at or near every stop signal in a 
large station or busy junction would mvoh e i multiphcaticii of wires 
or lods which is undesirable Every sueli ipparatus should certainly 
be capable of givuig an all-nght ' signal as n 1 11 as a ' danger *' 
signal It requires very care f ul maintenance, and should be m regular 
daily use to ensure its efficiency 

Ihe fundamental principles of railway signalling are simple, 
but the development of the science has called for much study 
and a large money outlay On every railway of any 
consequence the problems of safety, economy and 
convenience are involved, one wiUi another, and Migaaiiiag 
cannot be perfectly solved Even so fundamental a 
duty as that of guarding the safety of life and limb is a relative 
one when we have to consider whether a certain expenditure is 
justifiable for a given safety device Having good disciphne 
and foregoing the advantages of high speed, many a manager 
has successfully deferred the introduction of signals , others, 
havmg to meet severe competition, or, in Great Britain, under 
the pressure of the govemmint, ha\e been forced to adopt the 
most complete apparatus at great cost In large city terminal 
stations, where additions to the spai e are out of the question, 
interlocking is necessary for cconomv of time and labour, as, 
indeed, it is in a less degree at smaller stations also , as a measure 
of safety, however, it is desirable at even the smallest, and the 
wise manner exte ids its use as fast as he is financially able 
At crossings at grarle level of one railway with another, and at 
drawbridges, interlocked signals with derailmg switches obviate 
the necessity of stopping all the trams, as formerly was required 
by law everywhere m America, and saving a stop saves money 
The block system was introduced primarily for safety, but 
where trains are freijuent it becomes also an element of economy 
Without it trains must usually be run at least five minutes apart 
(many managers deem sexen or ten minutes the shortest safe 
interval for general use), but with it the interval may be reduced 
to three minutes, or less, according to the shortness of the block 
sections With automatic signals trims are safely run at high 
speed only i^ m apart, and on urban hnes the distance between 
them mav be only a few hundred yards (B B A , H M R ) 

SIGNATURE (through Fr from Lat ^ignatura, stgnare, to 
sign, stgnum, mark, token, sign), a distinguishing sign or mark, 
especially the name, or something representing the name, of a 
person used bv bun as affixed to a document or other writmg to 
show that it has been wntten bv him or made in accordance 
with his wishes or directions (sec Autograph, Monocram, &c ) 
In the early sense of something which “ signifies, ’ t e marks a 
condition, quality or meaning, the w ord was formerly also used 
widely, but now chiefly in technical applications In old medical 
theory, plants and minerals were supposed to be marked bv some 
natural sign or sy mbol which indicated the particular medicmal 
use to which they could be put , thus yellow flowers were to 
be used for jaundice, the “ scorpion-grass,” the old name of 
the foiget-me-not, was efficacious for the bite of the scorpion , 
many superstitions were based on the human shape of the roots 
of the mandrake or mandragora , the bloodstone was taken 
to be a cure for hemorrhage, this theory was* known as the 
“ doctrine of signatures ” (See T J Pettigrew, SuperstiHons 
connected with Medicine or Surgery, 1844 ) In printing or bobk- 
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binding the “ s'gnatjre ” is a letter or figure placed at the bottom 
of the first page of a section of a book, as an assistance to the 
binder m folding and arranging the sections consecutively, 
hence it is used of a sheet ready folded In music it is the term 
applied to the signs affixed at the beginning of the stave showing 
the key or tonality and the time or rhythm (see Musical Nota- 
tion) 

SIGN-BOARD, strictly a board placed or hung before any 
building to designate its character The French ensetgne in- 
dicates Its essential connexion with what is known m English as 
a flag (q v ), and in France banners not infrequently took the 
place of sign-boards m the middle ages Sign-boards, however, 
are best known m the shape of painted or carved advertisements 
for shop-^, inns, &i , they are in fact one of various emblematic 
methods used from time unmemonal for publicly callmg atten- 
tion to the place to which they refer 1 he ancient Egyptians and 
Greeks are known to have used signs, and many Roman examples 
are preserved, among them the widcly-recognized bush to in- 
dicate a tavern, from which is derived the proverb “ Good wme 
needs no bush ” In some cases, such as the bush, or the three 
balls of pawnbrokers, certain signs became identified with 
certain trades, but apart from these the emblems employed by 
traders— evolving often into trade-marks— may in great part 
be grouped according to- their Various origins Thus, at an early 

period the cross or other sign of a religious character was used 
to attract Christians, whereas the sign of the sun or the moon 
would serve the same purpose for pagans Later, the adaptation 
of the coats of arms or badges of noble families became common , 
these would be described by the people without consideration 
of the language of heraldry, and thus such sign^ as the Red Lion, 
the Green Dragon, &c , have become familiar Another class 
of sign vas that which exhibited merely persons employed m 
the various trades, or objects typical of them, but in large tow'ns 
where many practised the same tiade, and especially, as was 
often the case, where these congregated mainly in the same 
street, suih signs did not provide sufficient distinction Thus 
a variety of devices came into existence— sometimes the trader 
used a rebus on his own name (e g two cocks for the name of 
Cox) , sometimes he adopted any figure of an anunal or other 
object, or portrait of a well-known person, which he considered 
likely to attract attention Finally we have the common associa- 
tion of two heterogeneous objects, which (apart from those 
representing a rebus) were in some eases merely a whimsical 
combination, but m others aiosc from a popular misconception 
of the sign Itself (e g the eombmation of the “ leg and star ” 
may have originated m a representation of the insignia of the 
garter), or from corruption in popular speech (eg the com- 
bination “ goat and compasses ” is said by some to be a corrup- 
tion of “God encompasses”) Whereas the use of signs was 
generally optional, publicans were on a different footing from 
other traders in this respect As early as the 14th centuiy there 
was a law in England compelling tliem to exhibit signs, for in 
1393 the prosecution of a publican for not doing so is recorded 
In France edicts were directed to the same end in 1567 and 1577 
Since the object of sign-boards was to attract the public, they 
wtre often of an elaborate character Not only were the signs 
themselves large and sometimes of great artistic merit (especially 
in the i6th and 17th centuries, when they reached their greatest 
vogue) but the posts or metal supports protruding from the 
houses over the street, from which the signs were swung, were 
often elaborately worked, and many l^autiful examples of 
wrought-iron supports survive both in England and on the 
Continent '1 he signs were a promment feature of the streets of 
London at this period But here and in other large towns they 
became a danger and a nuisance m the narrow ways Already m 
1669 a royal order had been directed in France against the 
excessive size of sign-boards and their projection too far over 
the streets In Pans in 1761 and m London about 1762-1773 ; 

laws were introduced which gradually compelled sign-boards 
to be removed br fixed flat against the wall For the most part 
they only survived m connexion with inns, for which some , 
of the greatest artists of the time painted sign-boards, usually 


1 representing the name of the mn With the gradual abolition 
: of sign-boards the numbering of houses began to be introduced 
, in the i8th century m Ixmdon It had been attempted in Pans 
as early as 1512, and had become almost universal by the close of 
the i8th century, though not enforced unti^ 1805 It appear 
• to have been first mtroduced mto London early m the i8lh 
century Pendmg this development, houses which earned 01 
trade at night (e g coffee houses,&c ) had vanous specific arrange 
raents of lights, and these still survive to some extent, as in the 
case of doctors’ dispensaries and chemists’ shops 

Sec Jacob Larwood and John Camden Hotten, History of Sign 
boards (London, i8tA)) 

SIGNIA (mod Segnt), an ancient town of Latium (adtectuni), 
Italy, on a projecting lower summit of the Volscian mountains, 
above the Via Latina, some 35 m S E of Rome The modern 
railway station, 33 m S E of Rome, lies 5 m S E of bignia, 
669 ft above sea level ihe modem town (2192 ft) occupies 
the lower part of the ancient site Pop (1901)6942 Its founda- 
tion as a Roman colony is ascribed to Tarquinius Superbus, 
and new colonists were sent there in 495 B c Its position was 
certainly of great importance it commands a splendid view, 
and with Anagma, which lies opposite to it, guarded the approach 
to the valley of the Trerus or lolcrus (Sacco) and so the road to 
the south It remained faithful to Rome both m the Latin and 
in the Ilanmbalic wars, and served as a place of detention for the 
Carthaginian hostages during the latter It seems to have re- 
mained a place of some importance Like Cora it retained the 
right of coming m silver The wonderfully hard, strong cement, 
made partly of broken pieces of pottery, which serveci as the 
lining for Roman water cisterns (ol>us signtnum) owes its name 
to Its invention here (Vitruvius, vm 7, 14) Its wme, pears and 
charcoal were famous in Roman times In 90 b c it became a 
municipium with a senatus and praeiores In the civil war it 
joined the democratic party, and it was from here that in 82 b c 
Manus marcheil to Sacriportus (probably marked by the medieval 
castle of Piombinara, near Segni station, commanding the 
junction of the Via Labicana and the Via Latina, see T Ashby, 
Papers of the British School at Rome, London, 1902, 1 125 sqq ), 
where he was defeated with loss After this we luar no 
more of Sigma until, in the middle ages, it bttame a papa! 
fortress 

Ihe city wall, constructed of polygonal blocks of the mountain 
limestone and m in circumference, is still well preserved and 
has several gates , the largest. Porta Saracmesca, is roofed by 
the gradual inclination of the sides until they are close enough 
to allow of the placing of a lintel The other gates are mostly 
narrow posterns covered with flat monolithic lintels, and the 
careful jointing of the blocks of which some of them are composed 
may be noted Their date need not be so early as is generally 
believed (cf Norba) and they arc certainly not pre-Roman 
A portion of the wall in the modern town has been restored in 
opus quadratum of tufa m Roman times Above the modern 
town, on the highest point, is the church of S Pietro, occupying 
the central cella of the ancient Capitohiim of Sigma (which had 
three cellae) The walls con<-ist of rectangular blocks of tufa, and 
the whole rests upon a platform of polygonal masses of limestone 
(sec R Delbruck, Das Capitolium von Sigma, Rome, 1903) 
An ojaen circular cistern m front of the church lined with rect- 
angular blocks of tufa may also be noted (X 'ts ) 

SIGNIFICS The term “ Signifies ” may be defined as the 
science of meaning or the study of significance, provided suflinent 
recognition is given to its practical aspect as a metliod of mind, 
one which is involved in all forms of mental activity, ineludmg 
that of logic 

In Baldvnn’s Dictionary of Philosophy and Psychology (1901- 
1905) the following definition is given — 

‘ I Signifies implies a careful distinction between (a) sense or 
signification, {lA meaning or intention and (c) significance or ideal 
worth It will be seen that the reference of the first is mamly verbal 
for rather sensal), of the second volitional, and of the third moral 
(e g wc speak of some event ‘ the significance of which cannot be 
overrated,' and it would be impossible m such a case to substitute 
the ‘ sense * or the meaning ' of such event, without serious loss), 
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Signifies treats of the relation of the sign in the widest sense to 
each of these 

2 \ proposed method of mental training aiming at the concentra- 
tion of intellectual activities on that which is implicitly assumed to 
constitute the primary and ultimate value of every form of study, 
t e what 13 at pre^nt indifferently called its meaning or sense, its 
import or significance Signifies as a science would centralise 

and CO ordinate, interpret, inter- relate and concentrate the effoits 
to bring out meanings m every form, and in so doing to classify the 
various applications of the signifying property clearly and distinctly " 

Since this dictionary was published, however, the subject has 
undergone further consideration and some development, which 
necessitate modifications in the definition given It is clear 
that stress needs to be laid upon the application of the principles 
and method involved, not nicrely, though notably, to language, 
but to all other types of human function There is need to insist 
on the rectification of mental attitude and increase of mter- 
pretative power which must follow on thft adoption of the 
significal view-point and method, throughout all stages and forms 
of mental training, and m the demands and contingencies of life 

In so far as it deals with linguistic forms. Signifies includes 
“ Semantics,” a branch of study which was formally introduced 
and expounded in 1897 by Michel Br^al, the distinguished French 
philologist, in his Essat de simanttque In 1900 this book was 
translated into English by Mrs Henry Cust, with a preface by 
Professor Postgate M Br6al gives no more precise definition 
than the following — 

" Extraire de la linguistique ce qui en ressort comme aliment pour 
la r6flcxion et -je ne crams pas de 1 ajoutcr — comme rtgle pour notre 
propre langage, puisque chacun de nous collabore pour sa part ft 
1 evolution de la parole humaine, voilA cc qui m6nte d’etre mis cn 
lumi^re, voilft cc qui j'ai essay6 de faire en cc volume " 

In the Dictionary of Philosophy and Psychology Semantics is 
defined as “the doctrine of historical word -meanings, the 
systematic discussion of the history and development of changes 
in the meanings of words ” It may thus be regarded as a leform 
and extension of the etymological method, which applies to 
contemporary as well as to traditional or historical derivation 
As human interests grow in constantly specialized directions, the 
vocabulary thus enntlied is unthinkingly borrowed and re- 
borrowed on many sides, at first in definite quotation, but soon 
in unconscious or deliberate adoption Semantics may thus, for 
present purposes, be described as the application of Signifies 
within strictly philological limits , but it docs not include the 
study and classification of the “Meaning” terms themselves, 
nor the attainment of a clear recognition of then radical import- 
ance as rendering, well or ill, the expressive value not only of 
sound and script but also of all fact or occurrence which demands 
and may arouse profitable attention 

f he first duty of the Significian is, therefore, to deprecate the 
demand for mere linguistic reform, which is indispenstible on its 
own proper ground, but cannot be considered as the satisfaction 
of a radical need such as that now suggested To be content with 
mere reform of articulate expression would be fatal to the 
prospect of a significantly adequate language , one characterized 
by a development only to be compared to that of the life and 
mind of which it is or should be naturally the delicate, flexible, 
fitting, creative, as also controlling and ordering. Expression 

The classified use of the terms of expression-value suggests 
three main levels or classes of that value — those of Sense, 
Meaning and Significance 

(a) The first of these at the outset would naturally be associated 
with Sense in its most primitive reference , that is, with the 
organic response to environment, and with the essentially 
expressive element in all experience We ostracize the senseless 
in speech, and also ask “ m what sense ” a word is used or a 
statement may be justified 

(h) But “ Sense ” is not m itself purposive , whereas that is 
the mam character of the word “ Meaning,” which is properly 
reserved for the specific sense which it is intended to convey 

(c) As including sense and meaning but transcending them in 
range, and covering the far-reaching consequence, implication, 
ultimate result or outcome of some event or experience, the term 
“ Significance ” is usefully applied 
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These are not, of course, the only significal terms in common 
use, though perhaps senlbe and significance are on the whole the 
most consistently employed We have also signification, pur- 
port, import, bearing, reference, indication, applicat'on, implica- 
tion, denotation and connotation, the weight, the drift, the 
tenour, the lie, the trend, the range, the tendency, of given 
statements We say that this fact suggests, that one portends, 
another carries, involves or entails certain consequences, or 
justifies given inferences And finally we hav e the value of all 
forms of expression , that which makes worth while any assertion 
or proposition, concept, doctrine t r theory , the definition of 
scientific fact, the use of symbolic method, the construction of 
mathematical formulae, the pUying of an actor’s part, or even 
art Itself, like literature m all its forms 

The distinctive instead of haphazard use, then, of these and 
like terms would soon, both as clearing and enriching it, tell for 
good on our thinking If we considered that any one of them 
were senseless, unmeaning, insignifie int, we should at once m 
ordinary usage and m education disavow and disallow it As it 
IS, accepted idiom may unconsciously either illuminate or con- 
tradict experience We speak, for mstance, of going through 
trouble or trial , we never speak of going through well-being 
That illuminates But ilso we speak of the Inner or Internal as 
alternative to the spatial — reducing the spatial to the External 
The very note of the value to the philosopher of the “ Inner ” 
as opposed to the “ Outer ” experience is that a certain example 
or analogue of enclosed space — a specified mside — is thus not 
measurable That obscures Such a usage, m fact, implies that, 
within enclosing hmits, space sometimes ceases to exist Com- 
ment is surely needless 

The most urgent reference and the most promising field for 
Signifies he m the direction of education The normal child, 
with his inborn exploring, significating and comparing tendencies 
IS so far the natural Significian At once to enrich and simplify 
language would for him be a faseinatmg endeavour Even his 
crudeness would often be suggestiv e It is for his elders to supply 
the lacking criticism out of the storehouse of racial experience, 
acquired knowledge and ordered economy of means , and to 
educate him also by showing the dangers and drawbacks of 
uncontrolled linguistic, as other, adventure Now the evidence 
that this last has virtually been hitherto left undone and even 
reverseil, is found on careful examination to be overwhelming ^ 
Unhappily what we have so lar called education has, anyhow 
for centuries past, i,gnored — indeed in most cases even balked — 
the instinct to scrutmise and appraise the value of all that exists 
or happens within our ken, actual or possible, and fittingly to 
express this 

(oncerning the linguistic bearing of Signifies, abundant 
evidence has bten collected, often m quarters where it would 
least be expet ted — 

1 Of general unconsciousness of confusion, defeat, anti- 
quation and madequaev m language 

2 A Of admission of the fact m given cases, but plea of 
helplessness to set things right B Of protest in such eases and 
suggestions for improv imcnt 

3 Of direct or unfilled denial that the evil exists or is serious, 
and of prejudice against an) attempt at concerted control and 
direction of the mo^t developed group of languages 

4 Of the loss and danger of now unworthy or misfitting 
imagerv and of sv mbolu assertion, observance or rite, once both 
worthy and fitting 

5 Of the entire lack, m education, of emphasis on the indis- 
penspble means of healthy mental development, i e the removal 
of linguistic hindrances and the full exploitation and expansion 
of available resources m language 

6 Of the central importance of acquiring a clear and orderly 
use of the terms of what v/e viguely call “ Meaning ” , and also 
of the active modes, by gesture, signal or otherwise, of conveying 
intention, desire, impression and rational or emotional thought 

1 It would be impossible of course m 1 short spact to prove this 
contention But tlu proof ixists, anrl it is at the se'^vice of tliosc who 
quite reasonably may deny its possible existenee * 
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7 Final’y and notably, of the wide spread and all-pervading 
havoc at present wrought by the persistent neglect, in modern 
civilization, of the factor on which depends so much of our p’^cti- 
cal a id intellectual welfare and advance 
As the value of this evidence is emphatically cumulative, the 
fev/ and brief examples necessarily tom from their context for 
which alone room could here be found would only be misleading 
A selection, however, from the endless confusions and logical 
absurdities which are not only tolerated but taught without 
correction or warning to children may be given 

We speak of beginning and end as complementary, and 
then of “ both ends ” , but never of both beginnings We talk of 
truth when we mean accuracy of the literal (“ it is written ”) 
wnen we mean the actual (“ it is done ”) Some of us talk of the 
mystic and his m>sticism, meaning by this, enlightenment, 
dawn heralding a day , others (more justly) mean by it the 
mystifying twilight, darkening into night We talk of the un- 
knowable when what that is or whether it exists is precisely 
what we cannot know — the idea presupposes what it denies , we 
affirm or deny immortality, ignoring its correlative innatality , 
we talk of solid foundations for life, for mind, for thought, when 
we mean the starting-points, foci We speak of an eternal sleep 
when the very raison d’etre of sleep is to end in awaking— it is 
not sleep unless it does , we appeal to a root as to an origin, 
and also figurativelv give roots to the locom. tive animal Wc 
speak of natural “ law ” taking no count of the sub-attentive 
working m the civilized mind of the associations of the legal 
system (and the law court) with its decreed and enforced, but 
also revocable or modifiable enactments Nature, again, is in- 
differently spoken of as the norm of all order and fitness, the 
desecration of which is reprobated as the worst form of vice and 
IS even motherly in bountiful provision , but also as a monster of 
reckless cruelty and tyrannous mockery Again, we use the word 
“ passion ” for the highest activity of desire or craving, while we 
keep “ pass’ve ” for its very negation 

These instances might L e indehnitely multiplied But itmu^ 
of course be borne m mind that we are throughout dealing only 
with the idioms and habits of the English language Each 
civilized language must obviously be dealt with on its own 
merits 

The very fact that the significating and interpretative function 
IS the actual, though as yet little recognized and quite unstudied 
condition of mental advance and human achievement, accounts 
for such a function being taken for granted and left to 
take care of itself This indeed, in pre-civilized ages (since it 
was then the very condition of safety and practically of survival). 
It was well able to do But the innumerable forms of pro- 
tection, precaution, artificial aid and special facilities wlncli 
modem civilization implies and provides and to which it is always 
adding, have entirely and dangerously changed the situation 
It has become imperative to realize the fact that through disuse 
we have partly lost the greatest and the most universal of human 
prerogatives Hence arises the special difficulty of clearly 
show ing at this stage that man has now of set purpose to recover 
and develop on a higher than the primitive plane the sovereign 
power of unerring and productive interpretation of a world which 
even to a living, much more to an intelligent, being, is essentially 
significant These conditions apply not only to the linguistic 
but to all forms of human energy and expression, which before 
all else must be significant m the most active, as the highest, 
sense and degree Man has from the outset been organizing his 
experience , and he is bound correspondingly to organize the 
expression of that experience in all phases of his purposive 
activity, but more especially in that of articulate speech and 
linguistic symbol This at once introduces the volitional element , 
one which has been strangely eliminated from the very function 
which most of all needs and would repay it 

One point must here, however, be emphasised In attempting 
to maugurate any new departure from habitual thinking, history 
witnesses that the demand at its initial stage for unmistakably 
clear exposition must be not onK unreasonable but futile This 
of course must be typically so in the case of an appeal for the vital 


regeneration of all modes of Expression andespecially of Language, 
bv the practical recognition of an ignored but governing factor 
working at its very inception and source In fact, for many 
centuries at least, the leading civilizations of the world have been 
content to perpetuate modes of speech once entirely fitting but 
now often grotesquely inappropriate, while also remaining 
content with casual changes often for the worse and always liable 
to inconsistency with context This inevitably makes for the 
creation of a false standard both of lucidity and style in linguistic 
expression 

Still, though we must be prepared to make an effort in assuming 
what is virtually a new mental attitude, the effort will assuredly 
be found fully worth making For there is here from the very 
first a spetial compensation If, to those whose education has 
followed the customary lines, nowhere is the initial difficulty of 
moving in a neiy; diiection greater than in the one termed 
Signifies, nowhere, correspondingly, is the harvest of advantage 
more immediate, greater, or of wider range and effort 

It ought surely to be evident that the hope of such a language , 
of a speech which shall worthily express human need and gam 
in its every possible development in the most efficient possible 
way, depends on the awakening and stimulation of a sense which 
It IS our common and foremost interest to cultivate to the utmost 
on true and healthy lines This may be described as the im- 
mediate and insistent sense of the pregnancy of things, of the 
actual bearings of experience, of the pressing and cardinal im- 
portance, as warning or guide, of that cxperienie consideicd as 
indicative , a Sense realized as belonging to a world of what 
for us must always be the Sign of somewhat to be inferred, 
acted upon, used as a mine of pertinent and productive symbol, 
and as the normal mcitant to profitable action When this 
germinal or primal sense — as also the practical starting-point, 
of language— has become a reality for us, reforms and acquisitions 
really needed will naturally follow as the expression of such 
a recovered command o* fitness, of boundless (apacity and of 
perfect coherence in all modes of expression 

One objection, however, which before this will have suggested 
Itself to the critical reader, is that if we arc here really dealing 
with a function which must claim an importance of the very first 
rank and affect our whole view of life, practical and theoretical, 
the need could not have failed long ago to be recognised and 
acted upon And indeed it is not easy m a few words to dispose 
of such an objection and to justify so venturesome an apparent 
paradox as that with which we are now concerned But it may 
be pointed out that the special development of one faculty 
always entails at least the partial atrophy of another In a case 
like this the principle typically applies For the mam human 
acquirement has been almost entirely one of logical power, subtle 
analysis, and co-ordination of artificial m^ans In modern 
civilization the application of these functions to an enormous 
growth of invention of every kind has contributed not a little 
to the loss of the swift and direct sense of point the sensitiveness 
as it vzere of the compass-needle to the direction in which experi- 
ence was moving Attention has been forcibly drawn elsewhere , 
and moreover, as already pointed out, the natural insight of 
children, which might have saved the situation, has been 
methodically silenced by a discipline called educative, butmamly 
suppressive and distortive 

The biological history of Man has been, uideed, a long senes 
of transmutations of form to subserve higher functions In 
language he has so far failed to accomplish this There has even 
in some directions been ’oss of advantage already gained While 
his nature has been plastic and adaptive, language, the most 
centrally important of his acquirements, has remained relatively 
rigid, or what is just as calamitous, fortuitously elastic There 
have been notable examples — the classical languages — of the 
converse process In Greek and Latin, Man admirably con- 
trolled, enriched, vaned, significated his expressions to serv'c his 
mental needs But we forbear ourselves to follow and better 
this example All human energies have come under orderly 
direction and control except the one on which in a true sense they 
all depend This fatal omission, for which defective methods 
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of education are mainly responsible, has disastrously told upon 
the mental advance of the race But after all, we have here a 
comparatively modern neglect and helplessness Kant, for 
instance, complained bitterly of the defeating tendency of 
language in his day, as compared with the intelligent treedom 
of the vocabulary and idiom of the “ classical ” Greek, who was 
always creating expression, moulding it to his needs and finding 
an equally intelligent response to his efforts, in his listeners and 
readers — m shoit, in his public 

Students, who are prepared seriously to take up this urgent 
question of the application of Signifies in education and through- 
out all human spheres of interest, will soon better any instruction 
that could be given by the few who so far have tentatively striven 
to call attention to and bring to bear a practically ignored and 
unused method But by the nature of the case they must be 
prepared to find that accepted language, at Jeast in modern 
European forms, is far more needlessly defeatmg than they have 
supposed possible that they themselves in fact are continually 
drawn back, or compelled so to write as to draw back their 
readers, into what is prac tieally a hotbed of confusion, a prison 
of senseless formalism and therefore of barien controversy 

It can hardly be denied that this state of things is intolerable 
and demands effictual remedy The studv and systematic and 
practical adoption of the natural method of Signifies can alone 
lead to and supply tlus Signifies is in fact the natural response 
to a general sense of need which daily becomes more undeniably 
cvidi nt It lounds no school of thought and advocates no techni- 
cal specialism Its immediate and most pressing applu ation is, 
as already urged, to elementary, secondary and speciahsed 
education In recent generations the healthy sense of discontent 
and the natural ideals of interpretation and expression have been 
discouraged instead of fostered by a training which has not only 
tolerated but perpetuated the existing chaos bigns, however, 
are daily increasing that Signilics, as implying the practical 
recognition of, and emphasising the true line of advance in, a 
recovered and enhanced power to interpret experience and 
adequately to txoress and apply that power, is destined, in the 
right hands, to become a socially operative factor of tlie first 
importance 

Li I ruA 1 URL L idy Wdby, “ Sense, Meaning and Interpretation, 
in Mind (J inuaiy and April 189O), Grains of iicnse (1897), What is 
Meaning? (1903) Professor F lonnies, "Philosophical Ttimino- 
logy” (Wclby True Lssay), Mind (July an I Oetobor 1899 and 
January 1900), also artielc in Jahrbuch, «Xc , and supplements 
to Philosobhtsihe 1 erminologie (December i0o<>) , Professor G F 
Stout Manual of Ps\chology bii f Clifford AUbutt s Addn ss 

on ‘ Words and Things ' to llu Students' Physical Society of Guy s 
Hospit il (October 1906) , Mr W J Cirtt nstrcct s Hue nt Science ” 
articles m the Westminster GazetL (November 15, 1900, and January 
10, 1907) (V W ) 

SIGN-MANUAL, ROYAL, the autograph signature of the 
sovereign, by which he expresses his pleasure either by order, 
commission or warrant A sign-manual warrant may be either 
an executive act, <’ g an appointment to an offict , or an authority 
for affixing the Great beal It must be countersigned by a 
principal secretary of state or other responsible minister A 
royal or ler under the sign-manual, as distinct Lorn a sign-manual 
warrant, authorizes the expenditure of money, e g appropriations 
Ihere are certain olTues to which appointment is m.ide by com- 
mission under the great sc il, e g the appomtment of an olheer 
in the army or that of a colonial governor The sign-minual is 
also used to gi\ e powe- to make and ratify treaties In et rtain 
cases the use of the sign-manual has been dispensed with, and a 
stamp affixed in lieu then of, as in the case of Gtorge IV , whose 
bodily infirmity made the act of signing d'ffieult and pamful 
during the last weeks of his life A special act was passed pro- 
viding that a stamp might be athxed in lieu of the sign-manual 
(ii Geo IV c 23), but the soven ign had to express his consent 
to each separate use of the stamp, the stamped document being 
attested bv a confidential servant and several ofticers of state 
(Anson, I aw and Custom of the Constitution, 1907, vol 11 pt 1 
P 59) 

SIGNORELLI, LUCA {c t442-c 1524'), Italian painter, was 
born in Cortona — his full name being Luca d’Fgidio di Ventura , 


he has also been called Luta da ( ortona Ihe precise date of his 
birth IS uncertain , but, as he is s ud to have died at the age of 
eighty-two, and as he was certainly ali\c durmg some part of 
1524, the birth-date of 1442 must be nearly torrect He belongs 
to the Tuscan school, associated with tba.t of Lmbria His first 
impressions of art seem to be due to Ptnigia — the style of 
Bonfigh, hioitnzo and Pintuncehio Lazzaro Vasan, the great- 
grandfather of Giorgio Vasari, the historian of art, was brother 
to Luca’s mother , lie got Luca apprenticed to Piero de’ I ran- 
ceschi In 1472 the young man was painting at Arezzo, and in 
1474 at Citta di Gastello He presented to Lorenzo de’ Medici 
a picture whuh is probably the one named the ” bchool of Pan,” 
discovered some years ago in Florence, and now belonging to the 
Berlin gallery , it is almost the same subject which he painted 
also on the wall of the Petrucci palace in Siena — the principal 
figure s being Pan himsell, Olympus, I c ho, a man reclining on the 
ground and two listening shepherds He executed, moreover, 
various sacred pictures, showing a study of Botticelli and Lippo 
Lippi Pope Sixtus IV commissioned Signorelli to paint some 
frescoes, now mostly very dim, in the shrine of Loreto— Angels, 
Doctors of the C hurch, Evangelists, Apostles, the Incredulity 
of Ihomas and the Conversion of St Paul lie also executed 
a single fiesco in the Sistine Chapel in Rome, the “ Acts of Moses”, 
another,*' Moses and Zipptuah,’ which has been usually ascribed 
to Signorelli, is now recognized as the work of Perugmo Luca 
may have stayed in Rome from 1478 to 1484 In the latter year 
he returned to his native Cortona, which remained from this time 
his ordinary home From 1497 he began some professional 
excursions In Siena, in the convent of Chiusun, he painted 
eight frescoes, forming part of a vast senes of the life of St 
Benedict , they are at present much »njured In the palace of 
Pandolfo Petrucci he worked upon various classic or mythological 
subjects, including the “School of Pan” already mentioned 
I'roni Siena he went to Oiwicto, and here he produced the works 
which, beyond all otheis, stamp his greatness m art These are 
the frescoes m the chapel of S Bnzio, in the cathedral, which 
already contained some pictures on the vaulting by Fra Angelico 
The works of Signorelli represent the “ Last Da> s of the Mundane 
Dispensation,” with the “ Pomp and the Pall of Antichrist,” 
and the “ Eternal Destiny of Man,” and occupy three vast 
lunettes, each of them a single picture In one of them, Anti- 
christ, after his portents and impious glories, falls headlong from 
the sky, crashing down into an innumerable crowd of men and 
women “ Paradise,” the “ P lect and the Condemned,” “ Hell,” 
the ‘ Resurrection of the Dead,” and the “ Destruction of the 
Reprobate” follow in other compartments To Angelico’s 
ceiling Signorelli added a section showing figures blowing 
trumpets, &c , ind in another ceiling he depicted the Madonna, 
Doctors of the Church, Patnanhs and Martyrs Thcie is also 
a great deal of subsidiary work connected with Dante, and with 
the poets and legends of antiquit) The daring and terrible 
invention of the great compositions, with their powerful treat- 
ment of the nude and of the most arduous fore shortenings, and 
the general masterv over complex grouping and distribution, 
marked a devtlopment of art which had never previouslv been 
attained It has been said that Michelangelo felt so stronglv the 
might of Signorelli’s dehn'^ations that he borrowed, in his own 
“ Last Judgment,” some of the figures or ( ombmations which 
he found at Orvieto , this statement, however, has not been 
verified by precise instances The contract for Luca’s work is 
still on record He undertook on ijth April 1499 to complete the 
ceiling for 200 ducets, and to paint the walls for 600, along with 
lodging, and m ever)'^ month two measures of wine and two 
quarters of corn Signorelli’s first stay in Orv leto lasted not more 
than two years In ie;o2 he returned to Cortona, and painted a 
dead Christ, with the Marys and other figures 1 wo >ears later 
he was once more back in Orvieto, and lompleled the whole of 
his work m or about that time, 1 e some two v ears before 1506 — 
a date famous m the history of the advaanc e of art, when Michel- 
angelo displaved his cartoon of Pisa 
After finishing off at Orvieto, Signorelli was* much m Siena 
In 1507 he executed a great altarpiece for S Medardo at Arcevia 
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in Umbria 7-the “ Madonna and Child/’ with the “ Massacre of 
the Innocents” and other episodes In i(;o8 Pope julias II 
determined to rcadom the tamerc of the Vatican, and he sum- 
moned to Rome Signorelli, m company with Pcnigino, Pintunc- 
chio and Baz/i (Sodoma) They began operations, but were 
shortly all superseded to make way for Raphael, and their work 
was t^en down Luca now returned to Siena, living afterwards 
for the most part in Cortona He continued constantly at work, 
but the performances of his closing years were not of special 
mark In 1520 he went with one of his pictures to Arezzo 
Here he saw Giorgio Vasari, aged eight, and encouraged his 
father to second the boy’s bent for art Vasari tells a pretty 
story how the wcllnigh octogenarian master said to him “ Impara, 
parentino ” (“ You must study, ray little kinsman ”), and clasped 
a jasper round his neck as a preservative against nose-bleeding, 
to whuh the child was subject He was partially paralytic 
when he began a fresco of the “ Baptism of Christ ” m the chapel 
of Cardinal Passer mi’s palace near Cortona, which (or else a 
“ Coronation of the Virgin ” at Inuano) is the last picture of his 
specified Signorelli stood in great repute not only as a pamter 
but also as a citizen He entered the magistiacy of Ctirtona as 
early as 1488, and in 1524 held a leading position among the 
magistrates of his native place. In or alwut the year 1524 he 
died there 

Signorelli from an early age paid great attention to anatomy, 
carrying on his studies m bunil grounds He sui-passed all his con- 
tcmiioranis m showing the structure ind mechanism of the nude 
in immediate aetjon , and he even went beyond nature in expen- 
mints of tins kind, trying hypothitical attitudes and ceimbmations 
His drawings m the laiuvie demonstrate this and bear a close 
inalogy to the method of Micluhngelo lit aimed at powerful 
truth rather than nobility of form , colour \\ as comparatively 
m gleeted, and his ehiarosc uro exhibits sh iq) < pptisitions of hghts 
and shadows He h id a vast influence over the painters of his own 
and of succeeding times, but had no pupils or issistants of high 
mark ont of them was a nephew named Francesco He was a 
married nmn with a family one of his sons died, seemingly tlirough 
some sudden casualty, and Luta depicted the corpse with sorrow- 
ful but steady self-pos session He is described as full of kmdhncss 
ind aniiibility, sincere, courteous, easy with his ert issistants, of 
fine manners, hviiig and dressing well , indeed, according to Vasan, 
he always lived more hke a nooleman than a punter I he Torn- 
giam Gallery in Flore ncc contains a grand life -sizcel portrait by Signo- 
re Ih of a man m a ud cap and vest , this is said to be the hke ness 
of the painter himself, and com sponds with Vasari’s obst rvation 
In the National Gallery, London, arc th'* " Circumcision of Jesus ” 
and thiecothei works 

See R Vischer, Stgnorclh und die ttalientsihe Rinmssante (1879) , 
Burlington Fine Arts Club, Lxhtbxhm of Work of Signorelli, 
(1893), M Crutwell, Lwca 6<gMore’//i {1899) (W MR) 

SIGONIUS, CAROLUS [Cario Sioonio or Sigone] (r 1524- 
i<;84)j Italian humanist, was born at Modena Having studied 
Greek under the learned Franciscus Portus of C andia, he attended 
the philosophical schools of Bologna and Pavia, and m 1545 
was elected professor of Greek in his native place in succession to 
Portus In 1552 he was appointed to a professorship at Venice, 
which he ex( hanged for the chair of eloquence at Padua m 1560 
To this period of his life belongs the famous quarrel with Rober- 
telli, due to the publication by Sigonius of a treatise Denomtmbus 
Ronianonim, in which he corrected several errors in a work of 
Robertelli on the same subjec t fhe quarrel was patched up by 
the intervention of Cardinal Senpando (who purposely stopped 
on his way to the Council of Irent), but broke out again in 1562, 
when the two rivals found themselves colleagues at Padua 
Sigonius, who was of a peaceful disposition, thereupon accepted 
(in 1 1563) a call to Bologna He died in a country house purchased 
by him in the neighbourhood of Modena, m August 1584 The 
last year of his life was embittered by another literary dispute 
In 1583 there was published at Venice what purported to be 
Cicero’s Consolatw, written as a distraction from his grief at the 
death of his daughter lullia Sigonius declared that, if not 
genuine, it was at least worthy of Cicero , those who held the 
opposite view (Antonio Racoboni, Justus Lipsius, and others) 
asserted that Sigonius himself had written it with the object of 
deceiving the le irned worhl, a i harge which he explicitly denied 
1 he, work is now universally regarded as a forgery, whoever may j 


have been the author of it Sigonius s reputation chiefly rests 
upon his publications on Greek and Poman antiquities, which 
may even now be consumed with advantage Fasti consular es 
(1550, new ed , Oxford, 1802), with commentary, from the regal 
period to libcnus, the first work in which the history of Rome 
Wtis set forth in chronologic al order, based upon some fragments 
of old bronze tablets dug up in 1547 on the site of the old Forum , 
an edition of I ivy with the Scholia , De '’nltquo ]ure Roma- 
noruhi, Itahae, fyrovinuatum (1560) and De Romanae juns- 
prudenitae pidtctts (1574) , De republtca Athemenstum (1564) 
and De Athemenstum et Lacedaemomorum iemponbvs (isbcj), 
the first well-arranged account of the constitution, history, and 
chronology of Athens and Sparta, with which may be mentioned 
a similar work on the religious, political, and military system 
of the Jews {De republtca Ebraeorum) His history of the 
kingdom of Italy {De regno Itahae, 1580) from the invasion of 
the Lombards (568) to the end of the 13th century forms a 
companion volume to the history of the western empire {De 
ocadeniali tmperio, 1579) from Diocletian to its destruction 
In order to obtain material for these works, Sigonius consulted 
all the archives and family chronicles of Italy, and the public 
and private libraries, and the autograph MS of his De regno 
Itahae, containing all the piehminary studies and many docu- 
ments not used m print, was discovered m the Ambrosian library 
of Milan At the request of Gregory XIII he undertook to 
write the history of the Christian Church, but did not live to 
complete the work 

The most complete edition of his works is that by P Argclati 
(Milan, 1732-1737), which contains Ins life by L A Muratoii, the 
only trustworthy authonty for the biogiapher , see also G 1 ira- 
boschi, Stona della letteratura tiahana, vu , Cingucn^, Htslotre 
htUratre d Itahe , J P Krebs, Carl btgomus (1840), meluding some 
Latm letters of Sigonius and a complete list ol Ins works in chrono- 
logical order , Franciosi, Della vita c delle opere di Carlo Sigomo 
(Modena, 1872) , Htssel, De regno Itahae libn XX von Carlo 
Sigomo, etne quellenkntische Untersuchung {igoo) and J E Sandys, 
History of Classical Scholarship, n (1908), p 143 

SIGOURNEY, LYDIA HUNTLEY (1791-1865), American 
author, was born m Norwich, Connecticut, on the ist of 
September 1791 She was educated m Norwich and Hartford 
After conducting a private school for young ladies in Norwich, 
she conducted a similar school m Hartford from 1814 until 1819, 
when she was married to Charles Sigourney, a Hartford merchant 
She contributed more than two thousand articles to many (nearly 
300) periodicals, and wrote more than fifty books She died in 
Hartford, on the 10th of June 1865 Her books include Moral 
Pieces tn Prose and Verse (1815), Traits of the Aborigines of 
America (1822), a poem , A Sketch of Connecticut Forty Years 
Since (1824), Poems (1827), Letters to Young Ladies (1833), 
one of her best -known books , Sketches (1834) , Poetry for 
Chtldnn (1834), Zinzendorf, and Other Poems (1835), Olive 
Buds (1836), Letters to Mothers (1838), republished m London , 
Pocahontas, and Other Poems (1841), Pleasant Mtmones of 
Pleasant Lands (1842), descriptive of her trip to Europe m 1840 , 
Scenes in My Native Land (1844) , Letters to My Pupils (i8i^i) , 
Olive Leaves (1851) , The Faded Hope (1852), in memory of her 
only son, who died when he was nineteen years old Past Meridian 
(1854), The Daily Counsellor (1858), poems , Gleanings (i860), 
selections from her verse , The Man of Uz, and Other Poems 
(1862), and Letters of Life (1866), giving an account of her 
career She was one of the most popular writers of her day, 
both m America and m England, and was called “ the American 
Hemans ” Her writings were characterized b> fluency, grace 
and quiet reflection on nature, domestic and religious life, and 
philanthropic questions , but they were too often sentimental, 
didactic and commonplace to have much literary value Some 
of her blank verse and pictures of nature suggest Bryant Among 
her most successful poems are “ Niagara ” and “ Indian Names ” 
Ihroughout her life she took an active interest m philanthropic 
and educational work. 

SIGURD {Sigurtr) or Siegfried (M H G Sifnt), the bero of 
the Nibelungenlted, and of a numoer of Scandinavian poems 
included in the older Edda, as well as of the prose VoJsunga 
Saga, which is based upon the latter According to botli the 
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German and Scandinavian authorities ht was the son of a cerUun 
Sigmundr (Sicgmund), a king in the Netherlands, or the “ land 
of the Franks ” The exploits of this Sigmundr and his elder 
sons Sinfioth and Helgi form the subject of the earlier parts of 
Volsunga Saga, andcSigemund and hitela {t e Sinfioth) are also 
mentioned in the Anglo-Saxon poem Beowulf A''cording to 
the Scandinavian story Sigmundr was slam m battle before the 
birth of Siguid, but the German story makes him survive his 
son Sigurd acquired great fame and riches by slaying the 
dragon Fdfmr, but the chief mtercst of the story centres round 
his connexion with the court of the Burgundian king Gunnar 
(Gunther) He married GuWrun (Kriemhild), the sister of that 
king, and won for him by a stratagem the hand of the Valkyrie 
Brynhildr, with whorri he had himself previously exchanged 
vows of love A quarrel arose between Brynhilar and GuSrun, 
in the course of which the former learnt of thck deception which 
hid been practised upon her and this led eventually to the 
murder of Sigurd According to the Scandinavian version 
he was slam by his brother-in-law Guttorm, according to the 
(lerman version by the knight Hagen Gunther’s brothers 
were subsequently slam while visiting Alh (Etzel), wlio married 
(luSrun after Sigurd’s death According to the German story 
they were killed at the instigation of Kriemhild m revenge for 
Siegfried The Scandinavian version of the story attributes 
the deed to Atli’s lust for gold 

1 he story of Sigurd has given ri&e to more discussion than any 
other subject connected wth the Teutonic heroic age Like 
Achilles he is represented as the perfect embodiment of tiu 
ideals of the race, and, as m the case of the Greek hero, it is 
customary to regard his personality and exploits as mythical 
There ’s no question, however, that the Burgundian king who 
is said to have been his brothcr-m-law was an historical person 
who WuS slam by the Huns, at the time when the Burgundian 
kingdom was overthrown liy the latter bigurd himself is not 
mentioned by any conUmporary writer, but, apart from the 
dragon incident, there is nothing m the story which affortls 
suflicient justification for regarding his personality as mythical 
Opm’ons, however, vary widely as to the precise proportions 
of history and fiction which the story contains I he story of 
Siegfried m Richard Wagner’s famous opcra-eycle Dcr Ring 
der Nibelungin is mainly taken from the northern version , but 
many features, especially the characterization of Hagen, arc 
borrowed from the German story, as is also the episode of 
Siegfried’s murder in the forest 

bee NiBFLUNorNLiFD and also R Hcinzel, " Gber me Nibe- 
lungtnsage, ui Stiztingshcrtchle der K Akademie der Wtssenschaften 
(Vienna, 1885) H Lithtcnbi rger, Puente et la Ugende des Ntbe- 
(Pans, 1891), H Symons, lleldi usage m H Paul s Gr«M(/riS6 
de/ germ Philologte, vol m (Stiassbiirg 1900) and R C Bon, 
Untersuchungen uher den Ur<iprung und die Lntwicklung der Ntbe 
lungensage (Halle, 190O) Also i Abehng, Ntbelungenhed {1907) 

(F G M B) 

SIGURASSON, j6n (1811-1879), Icelandic statesman and 
man of letters, was born in the west of Iceland m ibii He 
Crime of an old family, and received an excellent education 
In 1830 he was secretary to the bishop of Iceland, the learned 
Stemgrimr Jonsson in 1833 he went to the university of 
Copenhagen and devoted himself to the study of Icelandu 
history and liteiaturc His name soon became prominent in 
the learned v/orld, and it may safely be said that most of his 
historic il works and his editions of Icelandic classics have never 
been surpassed for acute criticism and minute pa nstaking 
Of these we may mention f ogsogumannatal og logmanna d 
Islandi (“ Spe«.kers of the Law and Law-men in Iceland”), 
his edition of Landndma and other sagas m hlendtnga Sogur, 
1 -11 (Copenhagen, 1843-1847) , the large collection of Icelandic 
laws edited by him and Oddgeir Stephensen , and last, not least, 
the Diplomatarium Islandtcum, which after his death was con- 
tinued by others But although he wis on^ of the greatest 
scholars Ireland has produced, he was still greater as a politician 
The Danish rule had, during the centuries following the Reforma- 
tion, gradually brought Iceland to the veige of economic rum , 
the ancient Parliament of the island, which had degenerated 


to a mere shadow, had been abolished m 1800 , ill the revenue 
of Iceland went into the Danish treasury, and only v^ery small 
sums were spent for the good of the island , but worst of all 
was the notorious monopoly which gave away the whole trade 
of Iceland to a single Danish trading company This monopoly 
had been abolished m 1787, and the trade had betn declared 
free to all Danish subjects, but practically the old arrangement 
was continued under disguised forms J6n bigurhsson began a 
hard struggle against the Danish government to obtain a reform 
In i 8<;4 the trade of Iceland was declared free to all nitions In 
1840 the Althing was n tstablished as an advisory, not as a 
legislative body But when Denmark got t free constitution 
m 1848, which had no legal validity m Iceland, the island felt 
justifieil m demanding full home rule lo this the Danish 
government was vehemently opposed , it convoked an Icelandic 
National Assembly in 1851, and brought before that body a 
bill granting Iceland small local liberties, but practically incorpor- 
ating Iceland in Denmark This bill was indignantly rejected, 
and, mstigated by Jon Sigurhsson, another was demanded of 
far more liberal tendencies The Danish governor-general then 
dissolved the assembly, but Jon SigurSsson and all the members 
with him protested to the king against these unlawful proceedings 
The struggle continued with great bitterness on both sides, 
but gradually the Danish government was forced to grant many 
important reforms High schools were estabhshed at Reykjavik, 
and efforts made to better the trade and farming of the country 
In 1871 the Danish parliament (Riksdag) passed a law defining 
the political position of Iceland m the Danish monarchy, which, 
though never recogmzed as valid by the Icelanders, became 
de facto the base of the political relations of Iceland and Denmark 
At last, in 1874, when King Christian IX visited Iceland at the 
festival commemorating the millenary of the colonization of 
Inland fiom Norway, he gave to the country a Constitution, 
with full home rule m all internal matters An immense v ictorv 
Wtis gained, entirely due to J on Sigur6sson, whose high personal 
qualities had rallied all the nation round him He was a ^nan 
of fine ajipearance, witn an cloqueriee and diplomatic gilts such 
as no others of his countrymen possessed, and his unselfish love 
of his country mide itself felt in almost every branch of IceLindic 
life Recognizing the v due of an intellectual ( entre, he made 
Reykjavik notonly the political, but the spiritual capital of Iceland 
by removing all the chief institutions of Icammg to that city , 
he was the soul of man> literary arul political societies, and the 
chief editor of the Ny telagmt, which has done more than any 
other Icelandic periodical to promote the ciuse of civilization 
and progress in Iceland After Ireland had got home rule in 1874, 
the grateful people showered on Jon Sigurbsson all the honours 
it could bestow He lived the greater part of his life in Copen- 
hagen, and died there in 1879 , but his body, together with that 
of his wife, Ingibjorg Linarsdottir, whom he had married in 
1845, and who survived him only a few days, was taken to 
Reykjavik and given a public funeral On his monument was 
placed the inscription “The beloved son of Iceland, her 
honour, sword, and shield ” ('^ Be ) 

SIGWART, CHRISTOPH WILHELM VON (1789 1844I, 
German philosopher, was bom at Remmingshtim in Wiirttem- 
berg, and died m Stuttgart He became professor of philosophv 
at Tubingen, and wrote numerous books on the history of 
philosophy — Vber den Zusammenhang des Sptnozismus mii 
der CarUsiannchen Phtlosophie , Handbuchzu Vorlesungen 

uber die Logtk (1818, 3rd ed , 183s) , Der Sptnozismus (1839), 
and Geschtchie der Phtlosophte (1844) 

His son, Christoph von Sigwart (1830-1894), after a course 
of philosophy and theology, became professor at Bliubeuren 
(1859), and eventually at Tubingen, in 1863 His principal 
work, Logtk, published m 1873, takes an import.mt place among 
recent contributions to logical theory In the preface to the 
first edition, Sigwart explains that he makes no attempt to 
appreciate the logical theories of his pred< tt ssors , his intention 
was to construct a theory of logic, (ompletc in itself It re- 
presents the results of a long md careful study ndt only of German 
but also of English logicians In 1895 an h nglish transl it ion by 
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Miss H Dendy was published m London Chapter v of the 
second volume is especially mterestmg to English thinkers as 
containmg a profound examination of the Induction theories 
of Bacon, J S Mill and Hume Among his other works are 
Spinozas nett entdechier Trdktai von Gott, dem Menschen und 
dessen Glucksehgkett (1866) ; Kletne Schnften , Vorfragen 

der Eihik (i886) The Kletne Schnfien contains valuable 
criticisms on Paracelsus and Bruno 
SIGYNNAE (^tyvvva.1, Styit'i'ot), an obscure people of 
antiquity. They are vanously located bv ancient authors 
According to Herodotus (v 9), they dwelt beyond the Danube, 
and their frontiers extended almost as far as the Lneti on the 
Adriatic Their horses (or rather, ponies) were small, with shaggy 
long hair, not strong enough to carry men, but very speedy when 
driven m harness The people themselves wore a Medic costume, 
and, accordmg to their own account, were a colony of the Medes. 
Strabo (xi p 520), who places them near the Caspian, also speaks 
of their ponies, and attributes to them Persian customs In 
Apollonius Rhodius (iv 320) they inhabit the shores of the 
Euxine, not far from the mouth of the Danube 
The statement as to their Mcchc origin, icgardcd as incompre- 
hensible by Herodotus, is doubtfully txplamed by Rawhnson as 
mdicatmg that ' the bigynnae retained a better recollection than 
other European tribes of their nugiations westward and Aryan 
origin ' , R W Maean (on Herod v 9) suggests that it may be duo 
to a confusion with tlie Ihracim Macdi (Mat^ol) If the last para- 
graph m Herodotus be genuine, the Ligyes who lived above Massiha 
callea tiaders Sigynnae, while among the Cypiians the word mi ant 
*' spears " The similarity between bigvnnau and Zig' uner is obvious, 
and it has been supposed that they were the fori fathers of the 
modern gipsies Accordmg to J L Myics, the Sigynnae of Herodotus 
were a people widely spread in the Danubic basin m the 5th century 
B r probably identical with tlic Sequani, and coimectcd with the 
iron-working culture of Halistatt, which prodimd a narrow-bladed 
throwing spear, the sigynna spear (sic notice ol Anthropological 
Essays ’’ m Classical Review, Rovtmbtr 190S) 

SIKH, a member of the Sikh religion in India (see Sikhism) 
The word Sikh literallv means “ learner,” ” disciple,” and was 
the name given by the first guru Nanak to his followers The 
Sikhs are divided into two classes, Sahijdhan and Kesadhan 
The former were so named from living at ease and the latter from 
wearing long hair Both obev the general injunctions of the Sikh 
gurus, buc the Sahijdhari Sikhs have not accepted the pahul 
or baptism of Guru Govind Singh, and do not wear the distin- 
guishing habiliments of the Kesadhan, who are the bapcized 
Sikhs, also called Singhs or lions Their distinguishing habili- 
ments are long hair wound round a small dagger and bearing a 
comb inserted m it, a steel bracelet and short drawers Neither 
the Sahijdhan nor the Kesadhan Sikh^ may smoke tobacco or 
dnnk wme The prohibition of wine is, howxver, generally dis- 
regarded except by very orthodox Sikhs 
In the census of 1901, the number of Sikhs in the Punjab 
and North-Western Prov nres was returned as 2,130,987, showing 
an increase of 13 9 % m the decade , but these figures are not 
altogether reliable owing to the difficulty of distinguishmg the 
Sahijdhan from the Kesadhan Sikhs and both from the Hmdus 
A man is not born a Singh, but becomes so by baptism, the water 
of which IS called amnt or nectar It is possible that one brother 
may be a Hindu, while another is a true Sikh 
The Sikhs are principally drawn from the Arora, Jat and 
Ramgarhia tribes, but any one may become a Sikh by accepting 
the Sikh baptism The Aroras are generally merchants or petty 
dealers The Jats are agriculturists vanously described as 
Scythian immigrants and as descendants of Rajputs who immi- 
grated to the Punjab from central India They are of a tougher 
fibre than the Aroras , sturdy and self-reliant, slow to speak but 
quick to stnke The Ramgarhias are pnncipally mechanics 
To the temperament of the Jat, the Arora and the Ramgarhia 
Sikh add the stimulus of a militant religion The ^ikh is a 
fighting man, and his best qualities are shown m the army, 
which IS his natural profession Hardy, brave and slow-witted, 
obedient to discipline, attached to his officers, he makes the 
finest soldier of the East In victory he retains his steadiness, 
and m defeat he~will die at his post rather than yield In peace 
time he shows a decided fondness for money, and will go wherever 


I It is to be earned There are some 30,000 Sikhs m the Indian 
army, and the sect is cherished by the military authorities, who 
insist on all recruits taking the pahul or Sikh baptism Many 
Silchs are also to be found m the native regunents of east 
and central Africa and of Hyderabad in the Deccan, and they 
compose a great part of the police lorce m the treaty ports of 
Quna. (M M ) 

SIKHISM, a religion of India, whose followers (Sikhs) are 
principally found m the Punjab, United Provinces, Sind, Jammu 
and l^shmir Sikhism wiis founded by Nanak, a Khatri b> 
caste, who was born at Talwandi near I^ore in a d 1469, and 
after travelling and preaching throughout a great part of southern 
Asia died at Kartarpur in JuUundur in 1539 He was succeeded 
by nine gurus, great teachers or head priests, whose dates are as 
follows — 

AD AD 

T Nanak ' 1469-1539 6 Hnr Govind 1O0O-1O45 

2 Argad 1539-1552 7 Har Rai 1045-1601 

3 AmarDas 1552-1574 8 Har Knshan 1661-1664 

4 Ram Das 1574-1581 9 Teg Bahadur 1664-1075 

5 Arjan 1581-1 606 10 Govmd Singh 1O75-1708 

Nanak, like Buddha, revolted agamst a religion overladen 
with ceremonial and social restrictions, and both rebelled against 
the tyranny of the priesthood The tendency of each religion 
was to quietism, but their separate doctrines were largely in- 
fluenced by the surroundings of their founders Buddha lived 
in the icntre of Hindu India and among the many gods of the 
Brahmans Ihesc he rejected, he knew of nought else, and m 
his theological system there was found no place for divinity. 
Nanak was born in the province which then formi d the borderland 
between Hinduism and Islam He taught that *here was one 
God , but that God was noithi r Allih nor Ram, but simplv God , 
neither the special god of the Mahommedan, nor of the Hindu, 
but the God of the universe, of all mankind and of all religions 
Starting from the unity of God, Nanak and his successors 
rejected the idols and incarnations of the Hindus, and on the 
ground of the equality of all men rejected also the system of 
caste The doctrines of bikhism as set forth in the Granth (q v ) 
arc that it prohibits idolatry, hypocrisy, class exclusiveness, 
the concrcmation of widows, the immurement of w^omen, the use 
of wine and olhtr inlOAicants, tobacco-smoking, infanticide, 
slander and pilgrimages to the sacred rivers anil tanks of the 
Hmdus , and it inculcates I03 alty, gratitude for all favours 
received philanthropy, justice, unpartiality, tnith, honesty and 
all the moral and domestic virtues upheld b> (hnstianitv 
Sikhism mainly differs from Christianity m that it inculcates the 
transmigration of the soul, and adopts a belief in predestination, 
which IS universal in the East 

The Sikh religion did not reach this full development at once, 
nor was the first of the gurus even the first to feel dissatisfaction 
with the existing order of things Ideas of revolt and 
n form of decadent systems are always in the air it 
may be for centunes, until some ore man bolder than 
the rest stands out to give them free expicssion , and 
as John the Baptist prt ceded Jesus Christ, so Nanak was preceded 
by several reformers, whose writings arc incorpoiatcd in the 
(hanth itself The chief of these reformers are Jaidev, Ramanand 
and Kabir Jaidev' is better known as the author of the Gtla- 
gobtnd, which was translated by Sir Edwin Arnold, than as a 
religious reformer , but in the Adt Granth arc found two hymns 
of his m the Prakrit language of the lime, in whii h he represents 
God as distinct fiom nature, yet everywhere present He taught 
at the end of the i?th century a d that the practice of yog, 
sacrifices and austerities was as nothing in comparison v/ith the 
repetition of God’s name, and he im ideated the worship of God 
alone, m thought, word and deed What was worthy of worship, 
he said, he had worshipped , what was worthy of trust he had 
trusted , and be had become blended with God, as water blend® 
with water 

Jaidev was succeeded by numerous Hindu saints, who per- 
ceived that the superstitions of the age only led to spiritual 
blindness Of these saints Ramanand v/as one of the most 
distinguished He lived at the end of the 14th and beginning of 
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tine 15th centuries, and during a visit to Benares he renounced 
some of the rocial and caste observances of the Hindus, called his 
disciples the liberated, and freed them from all restrictions m 
eating and social intercourse Kabir denounced idolatry and 
the ritualistic practi^ies of the Hindus He was bom a d 1398, 
and accordmg to the legend was the son of a virgm widow, as 
the result of a prayer offered for her by Ramanand in ignorance 
of her status Thus it will be seen that the doctrines of these 
early reformers contained the germs of the later Sikh religion 

Nanak seems to have been produced by the same cyclic wave 
of reformation as fourteen years later gave Martin Luther to 
Europe He taught, “ There is but one God, the 
Na^k Creator, whose name is true, devoid of fear and enmity, 
immortal, unborn end self-existent, great and bounti- 
ful ” He held that the weanng of religious garb, praying and 
practising penance to be seen of men, only produced hypocrisy, 
and that those who went on pilgrimages to sacred streams, 
though they might cleanse their bodies, only mcrcased their 
mental impurity He pointed out that God “ before all temples 
prefers the upright heart and pure,” and must be worshipped m 
spirit and m truth, and not with the idolatrous accessories of 
incense, sandal-wood and bumt-offerings He abrogated caste 
distinctions, and taught in opposition to ancient writings that 
every man had the eternal r'ght of searching for divine know- 
ledge and worshipping his Creator This doctrine of philosophic 
quietism was common to his successors, until m the time of the 
sixth guru, Har Cjovmd, it was found necessary to support the 
separate existeni e of Sikhism by force of arms, and this led to the 
militant and political development of the tenth and most power- 
ful of the gurus, (Jovind Singh The Sikhs of to-day, though they 
all derive primarily from Nanak, are only recogmzed as Singhs or 
real Sikhs when they accept the doctrmes and practices of Guru 
Govmd Singh 

Nanak’ssLK cesser, Angad,wasborn inA n 1504 and died in 1552 
He also was a Khatn,and was chosen by (xuru Nanak m preference 
^ to his own sons Hie legend of his choice is that Nanak 

Aa^d with his followers was going on a journey, when they 

saw the dead body of a man lying by the wayside 
Nanak said, “ Ye who trust in me eat of this food ” All 
hesitated save Angad (or own body), who knelt and uncovered 
the dead, but, behold, the t orpse had disappeared, and a dish of 
sacred food was found in its place The gum embraced his faith- 
ful follower, saying that he was as himself, and that his spirit 
should dwell wjthin him 1 henceforward the Sikhs believe the 

spirit of Nanak to have been incarnate m each succeeding 
guru Little is known of the ministry ot Angad except that he 
committed to writing much of what he had heard about Guru 
Nanak as well as some devotional observations of his own, which 
were afterwards incorporated in the Granth 

Angad, like his predecessor, postponed the claims of his own 
sons to the guruship to those of Amar Das, who had been his 
faithful servant Amar Das preached the doctrine 
Amar Das forgiveness and endurance, upheld Guru Nanak’s 
abrogation of caste distinctions, and lus precepts were 
implicitly followed by his successors He used to place all his 
Sikhs and visitors in rows and cause them to cat together, 
not separately, as is the practice of the Hindus He said “ Let 
no one be proud of his caste, for ths pride of caste resulteth 
m many sins He is a Brahman who knoweth Brahma (God) 
h very one prateth of four castes All are spmng from the seed of 
Brahm The whole world is formed out of one clay, but the 
Potter hath fashioned it m various forms ” It was a maxim of 
the Sikhs of his time “ If any one treat you ill, bear it If you 
bear it three times God himself will fight for vou and humble 
your enemies ” (luru Amar Das also discountenanced the 
practice of suttee, saying “ They are not suits who burn them- 
selves with the dead The true suit is she who dieth from the 
shock of separation from her husband They also ought to be 
considered suits who abide m charity and contentment, who 
serve and, when rising, ever remember their lord ” Amar Das 
was born m a d 1509 and died m 157^ after a ministry ot twenty- 
two and a half years 


The fourth guru, originally called Jetha, was attracted to the 
third guru by his reputation for sanctity He became the servant 
of Amar Das, helped m the pubhc kitchen, shampooed 
his master, drew water, brought firewood from the j^Daa. 
forest, and helped m the excavation of a well which 
Amar Das was constructmg at Gomdwal Jetha i^as of such a 
mild temper that, even if any one spoke harshly to him, he would 
endure it and never retaliate He became known as Ram Das, 
which means God’s slave , and on account of his piety and devo- 
tion Amar Das gave him his daughter in marriage and made him 
his successor Ram Das is amongst the most revered of gurus, 
but no particular innovation is ascribed to him He founded, 
however, the golden temple of Amritsar in ad 1577, wmrh has 
remained ever since the centre of the Sikh religious worship 
From this tune onward the office of guru became hereditary, out 
the practice of primogeniture was not followed, each guru 
selecting the relative who seemed most fitted to succeed hun 

Ram Das himsch, finding his eldest sun Pnthi Chand worldly 
and disobedient, and his second unfitted by his too retiring 
disposition for the duties of guru, appointed his 
third son, Arjan, to succeed him When Pnthi Chand 
represented that he ought to have received the turban 
bound on Guru Arjaii’s head in token of succession to his father, 
Arjan meekly handed it to lum, without, however, bestow ing 
on him the guruship The Siklis themselves soon revolted against 
the exactions of Pnthi Chand, and prayed Arjan to assert himself, 
else the seed of the True Name would perish It was Guru 
Arjan who compiled the Grunth or Sikh Bible, out of his own and 
his predecessors’ compositions On this account he was accused ol 
deposing the deities of his country and substituting for them a 
new dr\'mity, but he was acquitted by the tolerant Akbar When 
Akbar, however, was succeeded by Jahangir the guru aided the 
latter sson Khusru to escape with a gift of money On this account 
his property was confiscated to the state, and he was thrown 
mto rigorous imprisonment and tortured to death Arjan saw 
clearly that it was impossible to preserve his sect without force 
ol arms, and one of bis kist injunctions to his son Har Govmd 
was to sit fully armed on his throne and maintain an urmy to the 
best of his ability This was the turning pomt m the histor> of 
tbe bikhs Hitherto they had been merely an insignificant 
religious sect , now, stimulated bv persecution, they became 
a militant and political power, mimical to the Mahommedan 
rulers of the country 

When Har Govmd was installed as guru, Bhai Budha, the aged 
Sikh who performed the ceremony, presented him with a turban 
and a necklace, and charged him to w^ear and preserve 
them as the founder of his religion had done Guru ao^ad" 
Har Govmd promptly ordered that the articles should 
be relegated to his treasury, the museum of the period He said 
“ Mv necklace shall be m> sword-bdt, and m> turban shall be 
adorned with a roj^al aigrette ” He then sent for his bow, 
quiver, arrows, shield and sword, and arrayed himself m martial 
style, so that, as the Sikh chronicler states, his splendour shone 
like the sun 

The first four gurus led simple ascetic lives and were regardless 
of worldly affairs Guru Arjan, who was in charge of the great 
Sikh temple at Amritsar, received copious offerings and became 
a man of wealth and influence, while the sixth guru became a 
military leader, and was frequently at warfare with the Mogul 
authorities Several warriors and wrestlers, hearing of Guru Har 
Govind’s fame, came to him for service He enro'led as his bocl\ - 
guard fifty-two heroes who burned for the lra> I his formed 
the nucleus of his future army Five hundred v ouths then came 
to him for enlistment from the Manjha, Doab and Malwa 
districts These men told him that they had no offering to make 
to him except their lives , for pay thev onl> required instruction 
in his religion , and they professed themselves ready to die in his 
service The guru gave them eai h a horse and five weapons of 
war, and gladly enlisted them m his army In a short time, 
besides men who required regular pav, hordes gathered round 
the guru who were satisfied with two meals a cfav and a suit of 
clothes every six months The fighting spirit of the people 
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was roused and satisfied by the spiritual and military leader 
Har Govmd was a hunter and eater of flesh, and encouraged his 
followers to eat meat as giving them strength and daring 
It IS largely to this practice that the Sikhs owe the superiority 
of their physique over theu" surrounding Hindu neighbours 
The regal state that the guru adopted and the army that he 
maintained were duly reported to the emperor Jahangir 

In the Autobiography of Jahangir it is stated that the guru 
was imprisoned m the fortress of Gwalior, with a view to the 
realization of the fine imposed on his father Guru \r]an, but the 
Sikhs believe that the guru became a voluntary inmate of the 
fortress with the object of obtaining seclusion there to pray for 
the emperor who had been advised to th it effect by his Hindu 
astrologers After a time Jahangir died and was sucietded bv 
Shah Jahan, with whom the guru was constantly at war On 
three separate occasions after dtsperate fighting he defeated the 
royal troops sent against him Many legends arc told of his 
military prowess, for which then is no space in this summary 
The guru before his death at Kiratpur, on the margin of the 
Sutlej, instructed his grandson and successor. Guru Har Rai, to 
retam two thousand two hundred mounted soldiers ever with him 
as a precautionary measure 

Har Rai was charged with friendship for Dara Shikoh, the son 
of Shah Jahan, and also with preaching a religion 
Ra?‘ *** distinct from Islam He was, therefore, summoned to 
Delhi, but instead of going himself he sent his son 
Ram Rai and shortly afterwards died His ministry was mild but 
won him general respect 

The eighth guru was the second son of Har Rai, but he died 
when a child and too young to leave any mark on 
KrUha^ history His cider brother Ram Rai was passed over 
in his favour and also m favour of the next guru for 
having altered a hne of the Granth to ple.ise the emperor 
Aurangzeb 

As the direct hnc of succession died out with Har Krishan, the 
guruship harked back at this pomt to leg Bahadur, the second 
QuruTe son of Har Govind and uncle of Har Rai TegBahvdur 
Bahadur death for refusal to embiace Islam by 

Auiangzeb in a d 1675 It is of him that the legend 
IS told that during his imprisonment m Delhi he w is accused by 
the emperor of looking towards the west m the direction of the 
impend zenana The guru replied, “ Emperor Aurangzeb, I 
was on the top storey of my prison, but I was not looking at thv 
private apartments or at thy cjuccn’s I was looking in the 
direction of the F uropeans who are coming from beyond the seas 
to tear down thy purdahs and destroy thine empire ’ This 
prophecy became the battle-cry of the Sikhs m the assault on 
Delhi m 1857 

Teg Bahadur was succeeded by the tenth and most powerful 
guru, his son Govmd Singh , and it was under him that what 
liad sprung mto existence as a quietist sect of a purely 
Oovlad ^■<'%*otis nature, and had become a military society 
Slagb ff’*' self-piotection, <leveloped mto a national movement 
which was to rule the whole of north-western India and 
to furnish to the British arms their stoutest and most worthy 
opponents For some years after his father’s execution Govmd 
Singh then known as Gobinu Rai, lived in retirement, brooding 
over the wrongs of his people and the persecutions of the fanatical 
Aurangzeb He felt the necessity for a larger following and a 
stronger organization, and following the example of his Mahom- 
medan enemies used his religion is the bisis of political pov/cr 
Emerging from his retirement he preached the Khalsa, the 
“ pure,” and it i» by this name lus followers are now known 
He, like his predecessors, openly attacked all distinctions of 
caste, and taught the equality of all men who would join him, 
and he mstituted a ceremony of initiation with baptismal holy 
water by which all might enter the Sikh fratermty 

The higher castes murmured, and many of them left him, for 
he taught that the Brahmanical threads must be broken , but 
the lower orders rejoiced and flocked in numbers to his standard 
These he inspired with military ardour in the hope of social 
freedom and of national independence He gave them outward 


signs of their faith in the five K’s — which will subsequently be 
txplamed — he signified the military nature of their calling by the 
title of “ Singh ” or “ lion ” and by the wearing of steel, and he 
strictly prohibited the use of tobacco Ihe following are the 
mam points of his teaching Sikhs must, have one form of 
initiation, sprinkling of water by five of the faithful , they should 
worship the one mvisible God and honour the memory of Guru 
Nanak and his successors , their watchword should be, “ Sn wah 
guru jt ha khalsa, sn wah guru p kt jatah ” (Khalsa of God, 
victory to God I), but they should revere and bow to nought 
visible save the Granth Sahib, the book of their belief , they should 
occasionally bathe in the sacred tank of Amritsar , their locks 
should remain unshorn , and tht> should ntme themselves 
smghs or lions Arms should dignify their person , they should 
ever practise their use , ant' great would be the merit of those 
who fought m the van, who slew the enemies of their faith, and 
who despaired not although overpowered by superior numbers 

The religious creed of Guru Govmd Singh wa^ the same as 
that of Guru Nanak the God, the guru and the Granth remained 
unchanged But while Nanak had substituted holiness of life 
for vam ceremonial, Guru Govmd Singh demanded m addition 
brave deeds and ze^ous devotion to the Sikli cause as proof of 
faith , and while he retained his predecessors’ attitude towards 
the Hmdu gods and worship he preached undying hatred to the 
persecutors of his religion 

During the spiritual reign of Guru Govmd Singh the religious 
was partially eclipsed by the military spirit The Mahommedans 
promptly responded to the challenge, for the danger was too 
serious to be neglected , the Sikh aimy was dispersed and two 
of Guru Govmd Singh’s sons were murdered at Sirhind by the 
governor of that fortress, and his mother died of grief at the cruel 
death of her grundehildren The death of the emperor Aurangzeb 
brought a temporary lull the guru assisted Aurangzeb’s suc- 
cessor, Bahadur Shah, and was himself not long after assassinated 
at Nandtr m the ] 3 eccan As all the guru’s sons predeceased him, 
and as he was disappointed m his envoy Banda, he left no human 
successor, but vested the guruship m the Granth Sahib and 
lus sect No formal alteration has been made in the Sikli religion 
since Guru Govmd Singh gave it his military oigani/ation, 
but certain modifications have taken place as the result of time 
and conUct with Hinduism After the guru’s death the gradual 
rise of the Sikhs mto the ruhng power of northern India until 
they came m collision with the British arms belongs to the 
secular history of the Punjab (qv) 

Ihe chief eeremony inffiated by Guru Govmd Singh was the 
Khanda ka Pahul or baptism by the sword Ihis baptism may 
not be conferred until the candidate has reached an age 
of diGcnmination and capacity to remember obligations, 
seven yea'-s being fixed as the earhest age, but it is moalea 
generally deferred until manhood Five of the mitiated 
must be present, all of whom should be learned m the faith 
An Indian sweetmeat is stirred up in water with a two-edged 
sword and the novice repeats after the officiant the articles of hxs 
faith Some of the water is sprinkled on him five times, and he 
drinks of it five times from the palms of his hands , he then 
pronounces the Sikh watchword given above and promises 
adherence to the new obligations he has contracted He must 
from that date wear the five K’s and add the word singh to his 
original name The five K’s are (1) the kes or uncut hair of the 
whole body, (2) the kachh or short drawers ending above the knee, 
(3) tlie kara or iron bangle, (4) the khanda or small steel dagger, (5) 
the khanga or comb 1 he five K’s and the other esoteric observ- 
ances of the Sikhs mostly had a utilitarian purpose When 
fighting was a part of the Sikh’s duty, long hair and iron rings 
concealed m it protected his head from sword cuts ihR kachh 
or drawers fastened by a waist-band was more convenient and 
suitable for warriors than the insecurely tied dhoH of the Hindus 
or the tamba of the Mahommedans So also the Sikh’s physical 
strei^th was increased by the use of meat and avoidance of 
tobacco Another Sikh ceremony is the kara parshad or com- 
munion made of butter, flour and sugar, and consecrated with 
certain ceremonies The communicants sit round, and the kara 
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parshad is then distnbuted equally to all the faithful present, no 
matter to what caste they belong The object of this ceremony 
IS to abolish caste distinctions 

There may be said to be three degrees of strictness in the 
observances of the §ikhs There may first be mentioned the 
zealots such as the Akalis, who, though generally 
Si^iam illiterate, aim at observing the injunctions of 

otto-day Guru Govind Singh, secondly, the true Sikhs or 
Singhs who obsen^e his ordinances, such as the prohibi- 
tions of cutting the hair and the use of tobacco , and, thirdly, 
those Sikhs who while professing devotion to the tenets of the 
gurus are almost indistinguishable from ordinary Hindus 
These are largely Nanakpanti Sikhs, or followers only of Guru 
Nanak The Nanakpanti Sikhs do not wear the nair long, nor 
use any of the outward signs of the Sikhs, though they reverence 
the Granth Sahib and above all the memory of tbcir guru They 
are distinguished from the Hindus by no outward sign except 
.1 slight laxitv in the matter of caste observances 

Sikhism attained its zenith under the military genius of 
Ranjit Singh After the British conquest of the Punjab the 
military spirit of the Sikhs rem lined for some time in abeyance 
Then came the mutiny, and Sikhs once more were recruited in 
numbers and saved India for the British crown Peace returned, 
and during the next twenty or twenty -five years Sikhism reached 
Its lowest ebb , but since then the demand for Sikhs in the 
regiments of the Indian army and farther afield has largely 
revived the faith The establishment of Singh Sabhas, of Sikh 
newspapers, and the spread of education have largely tended in 
the same direction, but the strut ethical code of Sikhism and the 
number of its obligatory divine services have caused many to 
fall away from the faith nor docs the austere Sikh ritual appeal 
to women, who generally prefer Hinduism with its picturesque 
material worship and the brightness of its innumerable festivals 
At the present day the stronghold of Sikhism still remains the 
great Phulkian states of Patiala, Nabha and Jind and the 
surrounding districts of Ludhiana, Lahore, Amritsar, Jullundur 
and Gujranwala In these states and distncts are recruited 
the soldiers who foim one of the mam bulwarks of the British 
empire in India 

For autiiorities see Cunningham, History of the Sikhs , Sir Lcpel 
Griffin, Maharaja Ranpt Singh ( ‘ Kulcrs of India ’ senes, 1802) , 
fakon, Handbook on Sikhs and specially M Macauhfle, The Stkh 
Rdtgton Gurus, Sairul Writings and Authors (6 vols , 1909), and 
two lectures before the United Service Institution of India on ‘ Ihc 
bikh Religion and its Advantages to the State ” and " How the Sikhs 
btcimc a Militant Race ' (MM) 

SIKH WARS, two Indian campaigns fought between the Sikhs 
and the British, which resulted m the conquest and annexation 
of the Punjab (see Punjab) 

First Sikh War {1843-46 ) — The first Sikh War was brought 
about by the insubordination of the Sikh army, which after the 
death of Ranjit Singh became uncontrollable and on the nth 
of December 1845 crossed the Sutlej, and virtually declared 
war upon the British The British authorities had foreseen 
the outbreak, and had massed sufficient troops at Ferozepore, 
I udhiana and UmbalH to protect the frontier, but not to offer 
provocation So complete were the preparatio is for advance 
that on the i2tn, the day after the Sikhs crossed the Sutlej, 
Sir Hugh Gough, the commander-in-chief, marched 16 m with 
the Umballa force to Rajpura , on the 13th the govcmoi -general. 
Sir Henry Hardinge, declared war, and by the i8th the whole 
army had marched 150 m to Moodkee, in order to protect 
Ferozepore from the Sikh attack 

Wearied with their long march, the British troops were 
enjoying a rest, when the news came m that the Sil^ were 
advancing to battle at four o’clock m the afternoon The 
British had some 10,000 men, and the Sikhs are estimated 
by some authorities as low as 10,000 infantry with 2000 
cavalry and 22 guns The battle opened with an artillery 
duel, m which the British guns, though inferior m weight, soon 
silenced the enemy, the 3rd Light Dragoons delivered a brilliant 
charge, and the infantry drove the enemy from position after 
position with great slaughter and the loss of seventeen guns 
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The victory was complete, but the fall of night prevented it 
fiom being followed up, and caused some of the native regiments 
to fire into each other in the confusion 

After the battle of Moodkee Su- Henry Hardmge volunteered 
to serve as second in command under Sir Hugh Gough, a step 
which caused some confusion m the ensuing battle 
At 4 A M on the 21st of December the British advanced gbab^' 
from Moodkee to atkick the Sikh entrenched camp 
under the command of Lai Smgh at Feroztshah, onlers having 
been sent to Sir John Littler, m command at Ferozepore, to 
join the mam British force At ii A M the British were in front 
of the Sikh position, but S r John Littler, though on his way, 
had not yet arrived Sii Hugh Gough ivishtd to atUuk while 
there was plenty of dayhght , but Sir Henry Ilardinge re- 
asserted his civd authority as governor-general, and forbade 
the attack until the junction with Littler was effected Ihe 
army then marched on to meet Littler and the battle did not 
Ijegm until between 3 30 and 4PM The engagement opcn»-d 
with an artillery duel, in which the British again failed to gam 
the mastery over the Sikhs T he infantry, therefore, advanced 
to the attack , but the Sikh muskets were as good as the British, 
and fighting behind entrenchments they were a most formidable 
foe Sir John Littler’s attack was repulsed, the 62nd regiment 
losing heavily m officers and men, while the sepoys failed to 
support the European regiments But the Moodkee force, 
undaunted, stormed and captured the entrenchment, though 
the different brigades and regiments lost position and became 
mixed up together m the darkness The army then passed the 
night on the Sikh position, while the Sikhs prowled round 
keeping up an mcessant fire In the mommg the Bnlish found 
that Ihev had captured seventy-three pieces of cannon and were 
masters of the whole field , but at that moment a fresh Sikh 
anny, under Tej Singh, c^me up to the assistance of the scattered 
forces of Lai Singh The British were exhausted with their 
sleepless night, the native troops were shaken, and a determmed 
attack by this fresh array might have won the day , but lej 
Smgh, after a half-hearted attack, vhuh wis repulsed, marched 
ivvay, whether from cowardice, incapacity or treason, and left 
the British masters of the position 

After the battle of Ferozeshah the Siklis retired behind the 
Sutlej, but early in January thev again raided across the nver 
near Ludhiana, and Sir Harry Smith was detached 
to protect that city On the 2Tst of January he was ^ 
approaching Ludhiana when he found the Sikhs under Runjoor 
Smgh m an entrenched position flanking his hne of march at 
Budhowal Sir H any Smith passed on without fighting a general 
action, but suffered considerable loss in men and baggage 
After receiving reinforcements Sir Harn'^ again advanced from 
Ludhiana and attacked the Sikhs at Aliwal on the 28th of 
January An attack upon the Sikh left near the vnllage of 
Aliwal gave Sir Harry the key of the position, and a brilliant 
charge bv the i6th Lancers, which broke a Sikh square, com- 
pleted their demoralization The Sikhs fled m confusion, losing 
sixty-seven guns, and by this battle were expelled from the 
south side of the Sutlej 

Ever since Ferozeshah Sir Hugh Gough had been waiting 
to receive reinforcements, and on the 7th of February his siege 
tram arrived, while on the following day Sir Harry ^obraon 
Smith’s force rtlurneo to camp On the loth of ° 
Febniarv Sir Hugh attacked the Sikhs, who occupied a stxong 
entrenched position m a l)end of the Sutlej After two hours’ 
cannonading, the infantry attack commenced at 9 a m The 
advance of the first brigade was not immediately successful, 
but the second brigade following on carried the entrenchments 
The cavmlry then charged down the Sikh lines from right to left 
and completed the victory The Sikhs, with the nver behind 
them, suffered terrible carnage, and are computed to have lost 
10,000 men and 67 guns The British losses throughout the 
campaign were considerably neavier than was usual in Indian 
warfare , but this was partly due to the fact that the Sikhs were 
the best natural fighters in India and partly to the lack of 
energy of the Hmdostam sepoys After the battlr of Sohmon 
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the British advanced to Lahore, where the treaty of Lahore I addition to 67 guns This decisive victory ended the war On 


was signed on the nth of March 
Second Sikh War (^1848-40 ) — ^hor two years after the battle 
of Sobraon the Punjab remained a British protectorate, with 
Sir iftnry Lawrence as resident , but the bikhs were unconvinced 
of their military inferiorit), the Kani ]indan and her ministers 
were constantly intriguing to recover their power, and a further 
trial of strength was inevitable The outbreak came at Multan, 
where on the 20th of April 1848 the troops of the Dewan 
Mulraj broke out and attacked two British officers, Mr Vans 
Agnew and 1 icii tenant Anderson, eventually murdering them 
On hearing of the incident, Lieut Herbert Ldwardes, who was 
Sir Henry I^wrence’s assistant m the Derajat, advanced upon 
Multan with a force of levies drawn fiom the Pathan tnbes of 
the frontier , but he was not strong ( nough to do more than keep 
the enemy m check until Multan was invested by a Bombay 
column under General Whish In the meantime Edwardcs 
wished for an immediate British advance upon Multan , but 
Lord Gough, as he had now become, decided on a cold season 
campaign, on the ground that, if the Sikh government at Lahore 
joined m the rising, the British would require all their available 
strength to suppress it Multan was invested on the 18th of 
August by General Whish in conjunction with the Sikh general 
Sh( re Singh , but during the course of the siege Shore Singh 
deserted and joined the rebels, thus turning the rising into a 
national war The siege of Multan was temporarily abandoned, 
but was resumed in November, when I ord Gough’s main advant e 
had begun, and Mulraj surrendered on the 22nd of January In 
the meantime Lord Gough had collected his aimy and stores, 
and on the 9th of November crossed the Sutlej 
On the 22nd of November there was a cavalry skirmish at 
Ramnagar, m which General Cureton and C olonel Havelock were 
CbiiilMa ^ 'Tio'ith after this Lord Gough remained 

inactive, waiting to be reinforced by General Whish 
from Multan , but at last he decided to advance 
without General Whish, and fought the battle of Chilhanwalla 
on the 13th of January 1849 Lord Gough had intended to 
encamp for the night , but the Sikh guns opening fire revealed 
the fact that their army had advanced out of its intrenchmcnts, 
and Lord Gough dccicled to seize the opportunity and attack 
at once An hour’s artillery duel showed that the Sikhs had the 
advantage both in position and guns, and the infantry advance 
commenced at three o’clock in the afternoon The battle resulted 
in great loss to the European regiments, the 24th losing all its 
officers m a few minutes, while the total loss ui killed and wounded 
amounted to 2 338 , but when darkness fell the British were in 
possession of the whole of the Sikh line Lord Gough subse- 
quently retired to the village of Chilhanwalla, and the Sikhs 
returned and carried off their guns After the battle Lord Gough 
rec eived an ovation from his t roops, but his losses were thought 
exc essive bv the public in England and the directors of the East 
India Company, and Sir ( harles Napier was appointed to super- 
sede him Before, however, the latter had time to reach India, 
the crowning victory of Gujrat h id been fought and won 
After the fall of Multan General Whish marched to join Lord 
Gough, and the junction of the two armies was effected on the 
Ouir»i February In the meantime the Sikhs had 

“ ^ withdrawn from their strong intrenehments at Russool, 

owing to want of orovisions, and man hed to Gujrat, whi< h Lord 
Gough considered a favourable position fur attacking them 
B> a senes of short marches he prepared the way for his “ last 
and best battle ” In this engagement, for the first time m either 
of the Sikh wars, the British had the supeiiority in artillery, in 
addition to a pu ke J force of 24,000 men 1 he battle began ou 
the morning of the 21st of Februarj^ with two and a half hours’ 
artillery fire, which was overwhelmingly in favour of the British 
At II 30 A M I/jrd Gough ordered a general advance covered 
by the artillery , and an hour and a half later the British were 
in possession of the town of Gujrat, of the Sikh camp, and of the 
enemy’s artillery and baggage, and the cavalry were in full 
pursuit on both flanks In this battle the British onlv lost 96 
killed and 700 wounded, while the bikh loss was enormous, m 


the 1 2th of March the Sikh leaders surrendered at discretion, 
and the Punjab was annexed to British India 
See Sir Charles Gough and A D innes, The Stkh<; and the Sthh 
H^an (1897), and K 3 ’Rsai, Life and Campaigns of Viscount Gough 

(1903) 

SIKKIM, called by Tibetans Dejong (“ the rice country ”), 
a protected state of India, situated m the eastern Himalaya, 
between 27° 5' and 28° 9' N and between 87° 59' and 88° 56' E 
It comprises an area of 2818 sq rn of what may be briefly 
described as the catchment basin of the headwaters of the rivers 
1 ista and Rangit On the S and S E , branches of these rivers 
form the boundary between bikkim and Britnh India, while 
on the W , N and N E Sikkim is separated from Nepal, Tibet 
and Bhutan by the range of lofty mountains which < ulminate 
in Kmchinjunga ^nd form a kind of horse-shoe, whence dependent 
spurs project southwards, gradually contracting and lessening 
m height until they reach the junction of the Rangit and the 
fista Thus the country is split up mto a succession of deep 
valleys surmounted by open plateaus cut off from one another 
by high and steep ridges, and lies at a very considerable elevation, 
rising from 1000 ft above sea-level at its southern extremity 
to 16,000 or 18,000 ft on the north The mam trade-passes into 
Tibet, such as the Jelep (14,500), Chola (14,550), and Kangra-la 
(16,000), are not nearly so high as in the western Himalaya, 
while those into Nepal are less than 12,000 ft 

Thy steal Features — Small though the country is, a wide variation 
of chinatc makes it pccuhorly mtercstmg Tiom a naturalist s 
point of V ic w it can be divided mto three roues 1 he lowc st, sti c tell- 
ing from looo to 5000 ft above sea level, may be called the trojiical 
/ont thence to ij,ooo ft , the upper limit of tree vegetation, the 
temperate , an<l above, to the hne of perpetual snow, the alpine 
Down to about 1880 Sikkim was covered with dense foicsts, only 
interrupted whcie village clearances had bared tl e slopes for agi i 
culture, but at the prt sent time this description dots not app'y below 
(K)oo ft , the uppci hmit at which maize npens , for here, owing to 
increase of population (particularly the immigration of Nepales,. 
settlers), almost every suitable spot has been cleaied for cultivation 
The (.xuberance of its floia may be imagined when it is considers tl 
that the total flowering plants comprise some 4000 species thcie arc 
more th.in 200 different Icinds of ferns, 400 orchids 20 bamboos, 30 
rhododeudions 30 to 40 primulas, and many otht r gt nera are equally 
piofuse , in fact bikkim tontams types of every tioia fiom the 
tropics to the poles, anti piobably no other country of equal or laiger 
extent can present such inhnito variety Butterflies abound and 
comiinsc about Ooo spccits, while moths are estimated at 2000 
Birtls are profusely represented, numbering between 500 and Ooo 
species Among mammals, the most interesting arc the snow It opard 
(Pelts unicd), the cat bear (Aeluras fulgins), the musk detr {Moschus 
nto<;chtfcru‘-) and two specit s of goat antelope [Nemorhaedus bub&linus 
and Cemas goral) Copper and hmt arc the chief mineral'- found and 
worked m bikkim, but they arc of little commercial value at present 
(lovtrnment and Population -The population is cssentidUy agil- 
cuilural, each family living in a bouse on Us own land there art no 
towns or villages, and the on ly collection of houses, outside th( Lachen 
ind Laehung valleys, are the few that have sprung uj) round country' 
maiket-places, such as Rhenock, Dikkelmg and GangtoK , but in the 
above-mentioned ''alley s the inhabitants, who aie Bhutanese in 
origin and heidsmen m occupation, have large clusters of well-built 
houses at various altitudes up tlie valleys, which they occupy in 
rotation according to the season of the year 

The seat of government, or in othei words the palace of the raja 
was £01 merly situated at Rubdentze, but when that place was taken 
anddestioyed by the Gurkhas, anew jialaee was built at J umlong 
close to the eastern and libctan boundary, while a subsichary 
summer residence was erected on the other side ot tlu Chola range 
at Chumbi, in the Am-mochu valley At the present time the raja 
and. his court remain m the moic open country at Gangtok, where 
the British political officer and a small detachment of native troops 
are also stationed 

The first n gular census of Sikkim, m 1901, returned the population 
at 59,014, showing an apparent increase of nearly twofold m the 
decade Of the total, C5 % were Hmdus ami 35 % Buddhists 
The Lepchas, supposed to be the original inhabitants, numbered 
only 8000, while no less than 23 000 w^n immigrants fiom Nepal 
The state rehgion is Buddhism as practised in Tibet, but is not 
confinedto one partirular sect , while among the heterogeneous popu- 
lation of Sikkim all manner of religious cults can bt found Educa- 
tion is at a low ebb, though the monasterK s are supposed to maintain 
schools, and missionary enterprise has established others 

The revenue of Sikkim has increased under British guidance from 
Rs 20 000 a ytar to nearly Rs i 60,000, derived chufly from a land 
and poll tax, excise, and sale of timber , the eliief expenditure is on 
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the maintenance of the state, which practicaUy means the r**]*! ^ 
family, and on the improvement Of commuhlcdtions The couuliy 
has a complete system of mountain roads, bndged atnd optir to animal 
(but not cart) traffic British trade with Central Tibet is canned over 
the Jelcp route, on the south-eastern border of Sikkim 

Hiitory — The carli^t inhabitants of Sikkim were the Rong^a 
(ravine folk), better Known as Lepchas, iirobably a tribe of Indo- 
Chinese origin , but wlieti or how they migrated to Sikkjm is un- 
known The reigning family, how c\ er, is Tib< tan , and elauns descent 
from one of the Gyalpos or princelings of eastern Chinese Tibet , thtir 
ancestors in course of sevcial generations found their way westwards 
to J h isa and Saky i, and thence down the Am rnochu valley , finally, 
about the year 1O04, Pcnchoo Namyg6 was born at Gangtok, and 
m 1041, with the aid of Lha-tsan Lama and two other piiests of the 
Duk-pa or Ked-hat sect of Tibet, ovcicami the Lepeba chiefs, who 
had been warring among themselves, established a firm government 
and introduced Buddhist I^maism as a state rthgion His son, 
Tensung Namyg6, very largely extt nded lus kingdom, but much of it 
was lost m the succeeding reign of Cbak-dor Namyg6 (i 700-1 yiy), 
who is credited with having designed the alphabet aow in use among 
the Lcpchas 

In the beginning of the 18th century Bhutan appropriated a large 
tract of country on the east Bet\/ccn 1776 and 171,^: SikKiin was 
constantly at war with the victorious Gurkhas, who were, however, 
driven out of part of their conquests by the Chinese in 1792 . but it 
was not until 181O that the bulk of what is known to us as Sikkim 
was rostore<l by the British, after the defeat of the Nepalese by 
General Ochtcrlony In 1839 tiie site of Darjethng was ceded by 
the raja of bikkim In 1849 the British resumed the whole of the 
jilains (laiai) and the outer hills, as punishment for repeated insults 
and injuries In 1 80i a British foico was required to impose a treaty 
defining good rehtions I he raja, however, refused to carry our his 
obligations and defiantly persisted m living m Tibet , his adimnistra 
tion was neglected, his subjects oppresswl, an<l a force of Tibetan 
soldiers was allowed, and even encouraged, to seize the road, and 
elect a fort within sight of Dorjeelmg After montlis of useless le 
monstrance, the govcinmeut was forced m 1888 to send an expedi- 
tion which drove the Tibetans back over the jelep pass A con- 
vt ntion was then concluded with China in 1 890, whereby the British 
protectorate over bikkiin was acknowledged and the boundary of the 
state defined , to tius was added a supplemental agreement relating 
to tiadc and domtsLie matters, which was signed m 1893 Since 
that time the government has been conducted by tlie maharaja, 
assisted by a council of seven or eight of his leaaing subjects, and 
gunled by a resident British offii er Cnmc of which there is little, 
IS punished under local laws administered by kai'is or petty cluefs 
binee 1904 nohtical relations with Sikkim, wluch had formerly been 
conducted by the lieutcnant-govi rnor of Bengal, have been m the 
hands of the Viceroy 

Rajas of Stkhtm (Uejong-Gyalpo) Penchoo Namgy^ 11641- 
1670), Tensung N«.mgye (1070-1700), Chak-dor Namgye (1700- 
1717), Gyur me Ndmgy6 (1717-1734), Penchoo Namgy6 (1714- 
1780), lenzing Namgye (1780-1790), Clio phoe N imgyt. (1790- 
18O1), Sikhyong Namgy6 (1801-1874), Tho tub Namgy6 (1874), thi 
maharaja, whose son has been educated at Oxford 

AuTHORiriKs — Sir J W Report on a Visit to Sikktm and the 

Tibetan hrontier in 1873 (Calcutta, 1874) , Macaulay, Report on a 
Mi^oton to SiKkim and the Tibetan Froniitr (Calcutta, 1885) , The 
CattHeer of Sikkim (Calcutta 1894) , Hooker, Himalayan JournaU 
(London, 1854) L A Waddell, Lamaism (London, 1895) , Among 
the Himalayas (Loudon, iSgb) (A W P) 

SILA, a mountainous forest district of Calabria, Italy, to the 
E of Cosenza, extending for some 37 ra N to S and 25 m E 
to W Ihe name goes back to the Greek period, and then pro- 
bably belonged to a larger extension of territory than at piestnt 
In ancient times these mountains supplied timber to the Greeks 
for shipbuilding, the forests have given way to pastures to 
some extent , but a part of them, which belongs to the state, is 
m<aintained Geologically these mountains, which consist of 
granite, gneiss and mica schist, are the oldest portion of the 
Italian peninsula , their culminating point is the Botte Donato 
(6330 ft ), and they are not free of snow until the late spung 
Ihey are very rarely explored by travellers 

SILANION, a Greek sculptor of the 4th century B c He was 
noted as a portrait-sculptor Of two of his works, his heads of 
Plato and of Sappho, we possess what seem to be copies Both 
are of simple ideal type, the latter of course not strictly a portarait, 
since Sappho lived before the age of portraits The best copy of 
the Plato is m the Vatican 

SILAS (fl A D. 50), early Christian prophet and wissionaiy, 
was the companion of St Paul on the second journey, when 
took the place formerly held bv Barnabas. The tour included 
S Galatia, Iroas, Philippi (where he was imprisoned), Thesq 
salonica and Beroea, where Silas was left with Iiraotliy, though' 


he afterwards rejoined Paul at Corinth He 1$ m all probability 
the Silvanus ^ who is associated with Paul m the letters to the 
Ihes&alonians, mentioned again in 2 Cor 1. 19, and the bearer and 
amanuensis of i Peter (set v 12) It is poss ble, indeed, that he 
has an even closer connexion with this letter, and some scholars 
{( g R Scott in The Pauline EptsUes, 1909) are inclini d to give 
him a prominent place among the writers of the New 1 estament 
He was of Jewish birth and probably also a Rom in t itiaen 

SILAY,a town of the province of Negros Oci idental, island of 
Negros, Philippme Islands, on the N W coast, about 10 m N. 
of Bacolod, the capital of the province Pop (1903, after the 
annexation of Guimbalon and a portion of Eustaijuio Lopez) 
22,000 There are more than fifty barrios or villages in the town 
and the largest of these bad, in 1903, 3834 inhabitants The 
language is Visayan There is a considerable coasting trade, 
sugar, brought by a tramway from neighbouring towns, is shipped 
from here, and the cultivation of sugar-cane is an important in- 
dustry , Indian corn, tobacco, hemp, cotton and cacao are also 
grown 

SILCHAR, a town of British India, m the Cachar district of 
Eastern Bengal and Assam, of which it is the headquarters 
Pop (1901) 9256 It is situated on the left bank of the nver 
Barak, with a station on the Assam-Bengal railway, 271 m 
N of Chittagong Silchar is the centre of an important tea 
industry, and the headquarters of the v'olunteer corps known 
as tlie Surma Valley Light Horse 

SILCHESTER, a parish m the north of Hampshire, England, 
about 10 m S of Reading, contammg the site of the Romano- 
British town Calleva Atrebatum This site has been lately 
explored (1890-1909) and the whole plan of the ancient town 
within the walls recovered , unfortunately the excavators had 
to abandon their task before the suburbs, cemetenes and what- 
ever else may he outside the walls have been examined The 
results arc published in Archaeologta, the othcial organ of the 
London Society of Antiquaries (see Britain Roman) As tlie 
excavations proceeded, the areas excavated were covered m ^ain, 
but the rums of the town hall, which have been famous since the 
J2th century, still remain Ihe smaller and movable objects 
found in the excavations have been deposited by the duke of 
Wellington, owner of the site of Calleva, in the Reading museum 

SILENUS, a primitive Phry^gian deity of woods and springs 
As the reputed inventor of music ht was confounded with 
Marsyos lie aEo possessed the gift of prophecy, but, hke 
l^roteus, would only impart information on compulsion, when 
surprised in a drunken sleep, he could be bound with chains 
of flowers, and forced to prophesy and sing (Virgil, Ed vi , where 
he gives an account of the creation of the world , c£ Aehan, 
I ar hist ill 18) In Crreek mythology he is the son of Hermes 
(or Pan) and 1 nymph He is the constant companion of 
Dionysus, whom he was said to hav c instructed m the cultiv ation 
of tlie vine and the keeping of bees He fought by his side in the 
war ogomst the giants end was his companion in lus travels 
ind adventures Ihe story of Mknus was often the subject of 
Athenian satynr drama Just as there were supposed to be 
several Pans and I'auns, so there were many Silenuses, whose 
father was cdled Papposilenus (“ Daddy Sileaus ”), repicsenled 
IS completely covered with hair and more immal m ipjiearance 
The usual attributes of bilenus were the wine-skin (from which 
he IS inseparable), a crown of ivy, the Bacchic thyrsus, the ass, 
and sometimes the panther In art he generally appears as a 
little pot-bellied old man, with a snub nose and a bald head, 
ndmg on an ass and supported by satyrs , or he is depicted 
lying asleep on his wine-skin, which he sometimes bestrides 
A more dignified type is the Vatican statue of Silenus carrying 
the infant Dionysus, and the marble group from the villa Borghese 
in the Louvre 

See Preller-Robcrt, Gnechische Mythologie (1894), pp 7 Z 9 - 735 . 
Talfourd Ely, A Cypnan Terracotta, in tin. -irchaeuloyical Journal 
1896) , A BaunjeiStcr, Dcnhmahr des klasst^Lhen Aliertums, ui 
188S) 

> Fdk the abbreviation ef Lucas, Ptisca («=»Pn8cilla), bopater 
(w-bohipatd) 
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SILESIA, the name of a district in the east of Europe^ the greater 
part of which is mcluded m the German empire and is known as 
German Silesia. A smaller part, called Austrian Silesia^ is 
mcluded m the empire of Austna-Hungaiy 

German Stlesta, 

German Silesia is bounded by Brandenburg, Posen, Russian 
Poland, Gahcia, Austnan Silesia, Moravia, Bohemia and the 
kingdom and province of Saxony Besides the bulk of the old 
duchy of Silesia, it comprises the countship of Glatz, a fragment 
of the Neumark, and part of Upper Lusatia, taken from the 
kingdom of Saxony m 1815 The province, which has an area 
of 15,576, sq m and is the Ingest m Prussia, is divided mto three 
governmental distncts, those of L>egnitz and Breslau compnsmg 
lower Silesia, and of Oppeln taku^ m the greater part of moun- 
tamous Silesia 

Physiographically Silesia is roughly divided mto a flat and a 
hilly portion by the so-called Silesian Langental, which begms 
on the south-east near the nver Alalapane, and extends across the 
province in a west-by-north direction to the Black Elster, following 
in part the valley of the Oder The south-east part of the provmce, 
to the east of the Oder and south of the Malapane, consists of a 
hilly outpost of the Carpathians, the Tamowitz plateau, with a 
mean elevation of about 1000 ft To the west of the Oder the land 
rises gradually from the Langental towards the southern boundary 
of the provmce, which is formed by the central part of the Sudetic 
system, including the Glatz Mountams and the Riesengebirge 
(Schneekoppe, 5260 ft ) Among the loftier elevations m advance 
of this southern barrier the most conspicuous is the Zobten (2356 ft ) 
To the north and north-east of the Oder the province belongs almost 
entirely to the great North-German piam, though a hilly ndge, rarely 
attaining a height of 1000 ft , may be traced from east to west, 
asserting itself most defimtely m the Katzengebirge Neairly the 
whole of Silesia Ues within the basm of the Oder, whi<m flows through 
it from south-east to north-west, dividmg the provmce mto two 
approximately equal parts The Vistula touches the provmce on 
the south-east, and receives a few small tnbutanes from it, while 
on the west the Spree and Black Elster belong to the system of 
the Elbe The Iser rises among the mountains on the south Among 
the cluef feeders of the Oder are the Malapane, the Glatzer Neisse, 
the Ivatzbach and the Bartsch , the Bober and Queiss flow through 
Silesia, but lom the Oder beyond the frontier The only lake of 
any extent is the Schlawa See, 7 m long, on the north frontier , 
and the only navigable canal, the Klodnitz canal, in the mming 
distnct of upper Silesia There is a considerable difierence m the 
climate of Lower ^d Upper Silesia , some of the villages m the 
Riesengeoirge have the lowest mean temperature of any inhabited 
place m Prussia (below 40° F ) 

Of the total area of the provmce 56 % is occupied by arable land, 
10 2 % by pasture and meadow, and nearly 29 % by forests The 
soil along the foot of the mountams is generally good, and the distnct 
between Ratibor and Licgnitz, where 70 to 80 % of the surface is 
under the plough, is reckoned one of the most fertile m Germany 
The parts of lower Silosia adjoming Brandenburg, and also the distnct 
to the east of the Oder, are sandy and comparatively unproductive 
The different cereals are all grown with success, wheat and rye 
sometimes in quantity enough for exportation Flax is still a 
frequent crop m the hilly distncts, and sugar-beets are raised over 
large areas Tobacco, oil-seeds, chicory and hops may also be 
^ccihed, while a httle wine, of an infenor quality, is proouced near 
Grunberg Mulberry trees for silk-culture have been mtroduced 
and thnve fairly Large estates are the rule in Silesia, where about 
a third of the land is in the hands of owners possessing at least 
250 acres, while properties of 50,000 to 100,000 acres are common 
The distncts of Oppeln and laegmtz are among the most nchly 
wooded parts of Prussia The mermo sheep was mtroduced by 
Frederick the Great, and since then the Silesian breed has been 
greatly improved The woods and mountains harbour large 
quantities of game, such as red deer, roedeer, wild boars and hares 
The fishery includes salmon in the Oder, trout m the mountain 
streams, and carp m the small lakes or ponds with which the province 
IS ^rmkled 

The great wealth of Silesia, however, hes underground, m the 
shape of large stores of coal and other minerals, wmch have been 
worked ever since the 12th century The coal measures of Upper 
Silesia, m the south-east p^ of the provmce, are among the most 
extensive m continental Europe, and there is another kurge field 
near Waldenburg m the south-west The ou^ut m 1905 exceeded 
34 milhoD tons, valued at ;^i 2,500,000 sterlmg, and equal to more 
than a' quarter of the entire yield of Germany The distnct of 
Oppeln also contains a great quantity of iron, the production m 
1905 amounting «.o 862,000 tons) The deposits of zme m the vicmity 
of Beuthen are perhaps the nchest m the world, an<^roduce two- 
thirds of the zinc ore of Germany (609,000 tons;. The remainmg 
mmeral products mclude lead, from wUch a considerable quantity 


of silver u extracted, copper, cobalt, arsenic, the rarer metal cadmium, 
alum, brown coal, marble, and a few of the commoner precious 
stones, jaspers, agates and amethysts The provmce contams 
scarcely any salt or brme spnngs, but there are well-known mmeral 
spnngs at Warmbninn^ Salzbrunn and several other places 

A busy manufactunng activily has long been united with tlie 
underground industries of Silesia, and the province m this respect 
18 haroly excelled by any other part of Prussia On the plateau of 
Tamowitz the working and smelting of metals is the predominant 
industry, and m the neighbourhood of Beuthen, Konigshutte and 
Gleiwitz there is an almost endless succession of iron-works, zme- 
foundnes, machine-shops and the like At the foot of the Riesenge- 
birge, and along the southern mountam Ime generally, the textile 
industries prevail Weaving has been practised m Silesia, on a 
large scale, since the 14th century , and ^lesian hnen still maun tains 
its reputation, though the conditions of production have greatly 
changed Cotton and woollen goods of all kmds are also made in 
large quantities, and among the other industrial products are beetroot 
sugar, spirits, chemicals, tobacco, starch, paper, pottery, and 
“ Bohemian glas^ ** Lace, somewhat resembluig that of Brussels, 
is made by the women of the mountamous districts The trade of 
Silesia is scarcely so extensive as might be expected from its im- 
portant mdustnal activity On the east it is hampered by the 
strmgent regulations of the Russian frontier, and the great waterway 
of the Oder, though m process of bemg regulated, is sometimes too 
low in summer for navigation The extension of the railway system 
has, however, had its usual effect m fostenng commerce, and the 
mmeral and manufactured products of the provmce are freely 
exported 

At the census of 1905 the population of Silesia was 4,942,611, 
of whom 2,120,361 were Protestants, 2,765,394 Catholics and 
46,845 Jews The density is 317 per sq m , but the average is 
of course very greatly exceeded m the industrial distncts such 
as Beuthen Three-fourths of the mhabitants and temtory are 
German, but to the east of the Oder the Poles, more than 1,000,000 
m number, form the bulk of the population, while there are about 
15,500 Czechs m the south part of ^e provmce and 25,000 Wends 
near Liegnitz The Roman Catholics, most of whom are under 
the ecclesiastical sway of the prmce bishop of Breslau, are 
predormnant m Upper Silesia and Glatz , the Protestants prevail 
in Lower Silesia, to the west of the Oder, and m Lusatia The 
nobility is very numerous in Silesia, chiefly in the Polish distncts 
The educational institutions of the province are headed by the 
umversity of Breslau In 1900 the percentage of illiterate 
recruits, m spite of the large Polish-speakmg contmgent, was only 
005 The capital and seat of the provincial diet is Breslau 
{q V ), which IS also by far the largest and most important town 
The towns next m point of size are Gorlitz, Liegnitz, Konigshutte, 
Beuthen, Schweidmtz, Ne’sse and Glogau The provmce sends 
thirty-five members to the Reichstag and sixty-five to the 
Prussian chamber of deputies The government divisions of 
Breslau and Oppeln together form the distnct of the 6th army 
corps with Its headquarters at Breslau, while Liegnitz belongs 
to that of the 5th army corps, the headquarters of which are at 
Posen Glogau, Glatz and Neisse are fortresses 

History — ^The begmnmgs of Silesian history do not reach back 
beyond the loth century a d , at which time the district was 
occupied by clans of Slavonic nationality, one of which derived 
Its name from the mountam ZUnz (mod Zobtenburg), near 
Breslau, and thus gave rise to the present appellation of the 
whole provmce The etymology of place-names suggests that the 
original population was Celtic, but this conjecture cannot be 
verified m any historical records About the year 1000 the 
Silesian clans were mcorporated m the kingdom of Poland, 
whose rulers held their ground with difficulty gainst continuous 
attacks by the kings of Bohemia, but maintained themselves 
successfully against occasional raids from Germany The 
decisive factor m the separation of Silesia from Poland was 
furnished by a partition of the Polish crown’s territories m 1138 
Silesia was henceforth constituted as a separate principality, 
and m 1201 its political severance from Poland became complete 

A yet more important result of the partition of 1138 was the 
transference of Silesia to the German nation The mdependent 
dynasty which was then estabhshed was drawn under the 
influence of the German kmg, Fredenck Barbarossa, and two 
princes who m 1163 divided the sovereignty among themselves 
as dukes of Upper and Lower Silesia inaugurated the polu^ 
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of mvitm^ German colonists to their vacant domains More 
extensive immigrations followed, m the course of which the whole 
of Silesia was covered with German settlements The numerous 
townships which then sprang up acquired rights of self-govern- 
ment according to German law, Breslau bein^ refounded about 
1250 as a German town, and a feudal organization was introduced 
among the landholding nobility By the end of the 13th century 
Silesia had virtually become a German land 

This ethnical transformation was accompamed by a great 
rise m material prosperity Large areas of forest or swamp 
were reclaimed for agriculture , the great Silesian mdustnes 
of minmg and weavmg were called mto existence, and Breslau 
grew to be a leadmg centre of exchange for the wares of East and 
West The growmg resources of the Silesian duchies are exemph- 
fied by the strength of the army with which Henry II , duke of 
Lower Silesia, broke the force of the Mongol •mvasion at the 
battle of Liegnitz (1241), and by the glamour at the court of the 
Mmnesmger, Henry IV (1266-1290) This prosperity, however, 
was checked by a growmg tendency among the Silesian dynasties 
to make partitions of their temtones at each new succession. 
Thus by the end of the i4tb century the country had been spht 
up mto 18 principalities Breslau, Bneg, Glogau, Jauer, Liegmtz, 
Munsterberg, Ols, Schweidmtz and Steinau m Lower Silesia, 
Beuthen, FaJkenberg, Kosel, Neisse, Oppeln, Ratibor, Strehhtz, 
Teschen and Troppau m the upper district The petty rulers 
of these sections wasted their strength with mtemeeme quarrels 
and proved quite incompetent to check the lawlessness of their 
feudal vassals Save under the vigorous rule of some dukes 
of Lower Silesia, such as Henry I and Boiko I , and the above- 
named Henry II and IV , who succeeded m reumtmg most of 
the prmcipalities under their sway, the country fell mto a state 
of growmg anarchy 

Unable to mstitute an effective national government, and 
unwillmg to attach themselves agam to Poland, the Silesian 
princes began about 1290 to seek the protection of the German 
dynasty then ruling m Bohemia The intervention of tiiese 
kings resulted m the establishment of theu: suzeramty over the 
whole of Silesia and the appropriation of several of its petty 
states as crown domains The earhest of these Bohemian 
overlords, King John and the emperor Charles IV , fully justified 
their mtrusion by the vigorous way m which they restored order 
and regularized the admmistration , m particular, the cities 
at this time attained a high degree of material prosperity and 
political importance Under later rulers the cormexion with 
Bohemia brought the Silesians no benefit, but mvolved them 
m the destructive Hussite wars At the outbreak of this conflict 
in 1420 they gave ready support to their king Sigismund against 
the Bohemian rebels, whom they regarded as dangerous to their 
German nationality, but by this act they exposed themselves 
to a series of invasions (1425-1435) by which the country was 
severely devastated In consequence of these raids the German 
element of population m Upper Silesia permanently lost ground , 
and a complete restitution of the Slavonic nationality seemed 
imminent on the appomtment of the Hussite, George Podiebrad, 
to the Bohemian hmgship in 1457 Though most of the Silesian 
dynasts seemed ready to acquiesce, the burghers of Breslau 
fiercely repudiated the new suzerain, and before he could enforce 
his claims to homage he was ousted by the Hungarian king, 
Matthias Corvmus, who was readily recognized as overlord (1469) 

Matthias enforced his authority by the vigorous use of his 
mercenaries and by wholesale confiscations of the lands of turbu- 
lent nobles By institutmg a permanent diet of Silesian princes 
and estates to co-operate with his vicegerent, he took an important 
step towards the abohtion of particularism and the establishment 
of an eflFective central government In spite of these reforms 
the Silesians, who felt severely the financial exactions of Matthias, 
began to resent the control of the Bohemian crown Profitmg 
by the feebleness of Matthias’ successor Vladislav, they extorted 
concessions which secured to them a practii^ autonomy 
These privileges still remained to them at the outset of the 
religious Reformation, which the Silesians, m spite of their 
Catholic zeal during the Hussite wars, accepted readity and 


earned out with smgularly httle opposition from within or 
without But a drastic revolution m their government was 
imposed upon tbern by the German king, Ferdmand I , who 
had been prevented from interference during his early reign by 
his wars with the Turks, and who showed little disposition to 
check the Reformation m Silesia by forcible means, but subse- 
quently reasserted the control of the Bohemian crown by a 
series of important enactments He abolished all privileges 
which were not secured by charter and imposed a more ngidly 
centralized scheme of government m wluch the activities of the 
provmcial diet were restricted to some judicial and financial 
functions, and their freedom m matters of foreign policy was 
withdrawn altogetiier Henceforth, too, annexations of territory 
were frequently earned out by the Bohemian crown on the 
extinction of Silesian dynasties, and the surviving pnnees showed 
an mcreasing reluctance to the exercise of their authority 
Accordingly the Silesian estates never ^am chose to exercise 
mitiative save on rare occasions, and from 1550 Silesia passed 
almost completely under foreign admmistration 
An uneventful penod followed under the rule of the house of 
Habsburg, which united the kmgship of Bohemia with the 
archduchy of Austria and the imperial crown But this respite 
from trouble was ended by the outbreak of the Thirty Years’ 
War (1618-48), which brought Silesia to the verge of nun Dis- 
quieted by some forcible attempts on Rudolph II ’s part to 
suppress ^otestantism m certam parts of the country, and 
mistrustmg a formal guarantee of religious liberty which was 
given to them m 1609, the Silesians jomed hands with the 
Bohemian msurgents and renounced their allegiance to their 
Austrian ruler Their defection, which was terminated by a 
capitulation in 1621, was not punished severely, but in spite 
of their attempt to mamtam neutrality henceforth they were 
quite unable to secure peace Silesia remained a prmcipal 
objective of the various contendmg armies and was occupied 
almost continuously by a succession of lU-disciphned mercenary 
forces whose depredations and exactions, accentuated at times 
by religious fanaticism, reduced the country to a state of helpless 
misery Three-quarters of the population are estimated to have 
lost their hves, and commerce and mdustry were brought to a 
standstill Recovery from these disasters was retarded by the 
permanent diversion of trade to new centres like Leipzig and 
St Petersburg, and by a state of unsettlement due to the govern- 
ment’s disregard of its guarantees to its Protestant subjects A 
greater measure of religious liberty was secured for the Silesians 
by the representatives of King Charles XII of Sweden on their 
behalf, and effective measures were taken by the emperor Charles 
VI to stimulate commercial mtercoursc between Silesia and 
Austria Nevertheless m the earher part of the i8th century the 
condition of the country still remained unsatisfactory 

An important epoch m the history of Silesia is marked by the 
year 1740, when the dommion of Austria was exchanged for that 
of Prussia Availmg himself of a testamentary umon made m 
1537 between the duke of Liegmtz and the elector of Brandenburg, 
and of an attempt by the elector Frederick Wilham to call it into 
force m spite of its annulment by Ferdinand I m 1546, Frederick 
II of Prussia raised a claim to the former duchies of I legnitz, 
Bneg, Jagemdorf and Wohlau The empress Maria Theresa, 
who was at this time involved with other enemies, was unable 
to prevent the occupation of Lower Silesia by Frederick and in 
1741 ceded that province to him In the following y ear Frederick 
renewed his attack and extorted from Austria the whole of 
Silesia except the districts of Troppau, Teschen and Jagemdorf, 
the present province of Austrian Silesia 
Though constramed by the general dangers of her position to 
make terms with Prussia, Maria Theresa long cherished the hope 
of recovering a possession which she, unlike her predecessors, 
v^ued highly and held by a far better title than did her opponent 
A second war which Frederick began m 1744 m anticipation of a 
counter-attack from her only served to strengthen his hold upon 
his recent conquest , but in the famous Seven Years’ War (qv) 
of 1756-63 the Austnan empress, aided by Frahce and Russia, 
almost effected her purpose. Silesia was repeatedly overrun by 
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Austrian and Russian troops, and I'rederick’h ultimate expulsion 
seemed only a question of tune Yet tht Prussian king recovered 
his lost ground by gigantic efforts and evtnluaUy retained his 
Silesian territory undiminished 

The annexation by Frederick was followed by tv complete 
reorganization in which the obsolete powers of the local dynasts 
v\tre abolished and Silesia became a nitre province of the highly 
centralized Prussian stale Owing to the lack of a corporate 
Silesian consciousness and the feebleness of their local institutions, 
the people soon became reconciled to their cliange of rulers 
Moreover hredt rick, who had proved by his wars the importance 
which he attached to bilesia, was indefatigable in tunes of peace 
111 his attempts to justifv his usurpation Making \ t arly visits 
to the country, and further keeping himself m touch with it by 
means of a special “ minister of Silesia,” he was enabled to effect 
numerous poUtical reforms, chief of which were the strict enforce- 
ment of religious toleration and the restriction of oppressive 
seignorial rights By liberal endowments and minute but 
judu lous regulations he brought about a rapid development of 
Silcsun industries , in particular he revived the mining and 
weaving operations whuh at present constitute the country’s 
chief source of wealth 

After Its incorporation with Prussia Silesia ceases to have an 
independent political history During the Napo'eonic wars it was 
partly occupied by French troops (1806-1813), and at the begin- 
ning of the War of Liberation it was the chief scene of operations 
between the French and the allied armies In 1815 it was 
enlarged by a portion of Lusatia, which had beiome detached 
from Silesia as far back as the nth century and since then had 
been annexed to the kingdom of Saxony During the rest of 
the 19th century its peace has been interrupted from time to tunc 
by riots of discontented weavers But the general record of 
recent times lus been one of industrial dc\eIopment and 
prosperity hardly inferior to that of any other part of German^ 

See C Orunhagen, OtfscAtc/Uc bdUestens {z voLs , Ootha, i<. ^4- 
18SO), and iichleaen untcr Fri,edrich detn Oroaen (2 vols , Gotha, 
1890-1892) , M Morgenbesser, Gescliuhle von Schlesten (Berlin, 1892) , 
Knfltel, Gesi-hichte Oberschlestens (Kattowitz, 190C)) H Giotefonu, 
Stammtafeln der schlesiscfwn Jhiiri>ten bis 1^40 (Breslau, 1889) , 
F Rachfahl, Dia Organisation der Gesamtstaatsverwaltung Schlesiens 
lor detn dreisstgjdhngen Knege (Leipzig, 1894), Fechner, 
(tcschichte des schlfistsc^en Berg- und Huttenwesens 1^41-1806 (Berbn, 
1903) see also the Zeitschnft des Vtreins fur (jeschichte und Altertum 
‘lihlestens (Breslau, 1855 sqq), and ObersMesischc Heimat, Zeit 
schrift des oberschlesischen Oeschicktsvereins (Oppeln, 1905 sqq ) 

Austrian Silesta 

Austrian Silesu (Gcr Osterreichisch-^chlesien) is a duchy and 
crownland of Austria, bounded E by Galicia, S by Hungary 
and Moravia, W and N by Prussian Silcsia It has an area of 
1987 sq in and is the smallest province of Austria Silesia is 
divided by a projecting limb of Moravia into two small parts of 
territory, of whuh the western part is fl inked by the Sudetic 
mountains, namely the Altvater Gcbirge , while the eastern part 
IS flanktd by the Carpathians, namely the Jablunka Gcbirge 
with their highest peak the I issa Hora (4346 ft ) A great pro- 
portion of the surface of Silesia is occupied by the offshoots of 
these ranges The province is traversed b) the Vistula, which 
rises m the Carpathians within eastern Silesia, and by the Oder, 
with Its affluents the Oppe and the Olsa Owing to its mountain- 
ous character, and its slopes towards the N and N E , Silesia 
has a somewhat severe climate for its latitude, the mean annual 
temperature being 50° F , while the annual rainfall \ aries from 
20 to 30 in 

Of the total area 49 4 % is arable land 34 2 % is covered by 
forests, b 2 “j by pasturages, while meadows occupy 5 8 % and 
gardens i 3 % Ihe soil cannot, as a rule, be termed rich, although 
some parts are fertile and pioduce cereals, vegetables, beetroot and 
fruit In the mountainous region dairy-farmiug is earned on after 
the Alpine fashion and the breeding of sheep is improving Large 
herds of geese and pigeons are reared, while hunting and fishing 
constitute also important resources The mmeral weith of Silesia 
IS great and consists m coal, iron ore, marble and slate It possesses 
several mmeral sprmgs, of which the best known are the alkalme 
springs at Karlsbrunn Like its adjoining provinces, Silesia boasts 
of a great and vaned industrial activity, chiefly represented by the 
inetaTlurgic and textile industries in aU their branches The cloth 


and woojlpn ii}diistTi(,s aze eqnciatiatcd at Biehtz, Jclgerndoif and 
Lngclsberg , hnen is manufactmed at Treiwaldau, Lreudculhal and 
Benniseh, cotton goods at FriCdek The iron industry is con- 
centrated at frnnietz, near Teschen, and various industrial and 
agricultural machines are manufactmed at Troppau, jagemdorf, 
Ustron and Biehtz The organs manufactured at Jagerndoif enjoy 
a good reputation Other important bi inches of mdustiy are 
chemicals at Ilruschau and Fetrowitz sugar n fineries, milling, 
biewmg and iKjueurs 

In 1900 the population numbered 680,422, which corresponds 
to 342 inhabitants per sq m The Germans formed 44 69 % 
of the population, 33 21 % were Poles and 22 05 % Czechs 
xnd Slavs According to religion, 84 73 were Roman Catholics, 
14 % Protestants and the remainder were Jews The local diet 
1-5 composed of 31 members, and Silesia sends 12 deputies to the 
Reichsrat at Vienna For administrative purposes Silesia is 
divided into 9 di^ricts and 3 towns w*ith autonomous munici- 
palities Tropphu, the capital, Biehtz and hnedek Other 
principal towns arc Tcsihen, Polnisch-Ostrau, Jagemdorf, 
Karwin, hreudenthal, Freiwaldau and Bcnnisch 

The actual duchy is only a very small part, which was left 
to Austria after the Seven Years’ War, from its former province 
of the' same name It formed, with Moravia, a single province 
until 1849, when it wa^ created a separate duchy 

See F Sldma, Osterreichisih Schlesien (Prague, 1887) , and A 
Peter, Das Hersogfum Schlesien (Vienna, 1884). 

SILESIAN WARS, the name given to the contests between 
Austria and Prussia for the possession of Silesia The first (1740- 
1742) and second (1744-1745) wars formida part of the great 
Furopean struggle called the War of thi Austrian Suciession 
(qv), and the third war (1756-1762) similarly a part of the 
Seven Years’ War 67 v ) 

SILHOUETTE, ETIENNE DE (1709-1767), controller-general 
of France, was born at Limoges on the 5th of July 1709 He 
travelled extensively while still a young man and drew attention 
to himself by the publication of English translations, historica' 
writmgs, and studies on the hnamial system of England Suc- 
ressivelv councillor to the parlement of Metz, secretary to the 
duke of Orleans, member of the commission on delimitation of 
Franco-Bntish interests in Acadia (1749), and royal commis- 
sioner m the Indies Company, he was named controller general 
through the influence of the marquess de Pompadour on the 
4th of March 1759 The court at first reposed a blind confidence 
m him, but soon perceived not only that he was not a financier 
but also that he was bent on attacking privilege by levying a 
land-tax on the estate s of the nobles and by reducing the pensions 
A storm of opposition gathered and broke a thousand cartoohs 
and jokes were directed against the unfortunate minister who 
seemed to be resorting to one financial embarrassment in order 
to escape another , and m allusion to the sacrifices which he 
demanded of thd nobles, even the conversion of their table plate 
into money, silhouette became the popular word for a figure 
reduced to simplest form The word was eventually (1835) 
admitted to the dictionary by the French academy Silhouette 
was forced out of the ministry on the 21st of November 1759 and 
withdrew to Brie-sur-Marne, where during the remainder of 
his life he sought refuge from scorn and sarcasm in religious 
devotion He died on the 20th of January 1767 

S'lhouctte left several transHtions from the Lnghsh and the 
Spanish, accounts of travel, and dull histoneal ind philosophical 
writings, a list of which is given m Qu6rard, France litUraire, ix 138 
A 7 estament politique, pubhsljed lus name m 1772, is apochry- 

jihal See J P Clement and A Lemoine, M de 'nlhouette (Pans, 
18; 2) 

SILICA, m chemistry, the name ordinarily given to amorphous 
silicon dioxide, SiOo This chemical compound is widely and 
most abundantly distributed in nature, both in the free state and 
in ccsTibinatioii with metallic oxides tree silica constitutes the 
greater part of sand and sandy rocks , when fairly pure it occurs 
in the large crystals which we know as quartz {q v ), and which, 
when coloured, form the gem-stones amethyst, cairngorm, 
cats’-eye and jasppr Tndymite (^ w ) is a rarer form, crystallo- 
graphically different from quartz. Amorphous forms dso occur 
chalcedony {q v ), and its coloured modifications agate, carneiian. 
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()nyx and sard , together with opal {qq v ) are examples. Amorph- 
ous silica can be obtained from a silicate (a compound of silica 
and a metallic oxide) by fusing the finely powdered numeral 
with sodium carbonate, decomposing the sodium silicate thus 
formed with hydrocWonc acid, evaporating to dryness to convert 
the colloidal sihcic acid into insoluble silica, and removing the 
soluble chlorides by washing with hot water On drying, the 
silica IS obtained as a soft white amomhous powder, insoluble in 
water and m all acids except hydrofluoric , it dissolves m hot 
solutions of the caustic alkalis and to a less extent in alkali 
carbonates It melts at a high temperature, and in the electric 
furnace it may be distilled, the vapours condensing to a bluish- 
white powder By heating a solution of sodium silicate m a gluss 
vessel the glass is attacked (an acid silicate being formed) and 
silica separates at ordinary temperatures in a hydrated amorphous 
form, at higher temperatures but below i8o° a« tndymite, and 
above 180° as quartz 

Silicates — These compounds are to be regarded as salts of silicic 
acid, or combinations of silicon dioxide and metalhc basic oxides , 
they are of great importance since they constitute the commonest 
rock-forming and many other minerals, and occur in every petro- 
^raphical species The parent acid, silicic acid, V'as obtained by 
1 Graham by dialysing a solution of hydrochloric acid to which 
jodium silicate had been added , a colloidal silicic acid being re- 
tained in the dialysor This solution may be concentrated until 
it contains about 14 % of siUca by open boding, and this solution on 
evaporation in a vacuum gives a transparent mass of metasihcic 
acid, HjSiOj The solution is a tasteless hqmd having a slight acid 
reaction , it gradually changes to a clear transparent jelly, which 
afterwards shrinks on drying I his coagulation is brought alxiut 
very quickly by sodium carbonate, and may bo retardeil by hydro- 
shlonc acid or by a solution of a caustic alkah Several hydrated 
forms havel been obtained, e g 2S1O3 H2O, 8S1O3 H^O, 4S1O2 HjO, 
BSiOj HjO these arc very unstable, the first two losing watei on ex- 
pobure whilst the others absorb water 1 he natural silicates may lx 
regarded as falling into 5 classes, viz orthosilicates, derived mom 
5 i(OH )4 metasiUcaUs, from biO(OH)a disihcatcs, from SijO,(OH)2, 
tnsilicates, from SijO«(OH)3 , and basic biheates These acids may 
be regarded as derived by the partial dehydration of the ortho-acid 
Another classification is given in Metalltircy , a list of mineral 
silicates is given in Mineralogy, and for the synthetical production 
of these compounds see also Pitrology 

SILICON [symbol Si, atomic weight 283 (0 = i6)], a non- 
metalhc chemical element It is not found m the uncombmed 
rondition, but m combination with other elements it is, with 
perhaps the exception of oxygen, the most widely distributed and 
abundant of all the elements It is found in the form of oxide 
(silica), either anhydrous or hydrated as quartz, flint, sand, 
chalcedony, tndymite, opal, &c , but occurs chiefly in the form 
of silicates of aluminium, magnesium, iron, and the alkali and 
alkaline earth metals, forming the ( hjcf constituent of various 
clays, soils and rocks It has also been found as a constituent of 
various parts of plants and has been recognized m the stars 
The element exists in two forms, one amorphous, the other 
crystalline The older methods used for the preparation of the 
amorphous form, namely the decomposition of silicon halides 
or silicofluoridcs by the alkah metals, or of silica by magnesium, 
do not give good results, since the silicon obtained is always 
contaminated with various impurities, but a pure variety may 
be prepared according to E Vigouroux {Ann chtni phys , 1897, 
(7), 12, p 153) by heating silica with magnesium in the presence of 
magnesia, or by heating silica with alummium The cr> stalline 
form may be prepared by heating potassium silicofluoride with 
sodium or alummium (F Wohler, Ann , 1856, 97, p 266 , 18^7, 
102, p 382) , by heating sihta with magnesium m the presence of 
zinc (L Gattermann, Ber , 1889, 22, p 186) , and by the reduc- 
tion of silica m the presence of carbon and iron (H N Warren, 
Ghent News, 1888, 57, p 54, 1893, 67, p 136) Another 
crystallme form, differing from the former by its solubility in 
hydrofluoric acid> was prepared by H Moissan and F Siemens 
(Compiles rendus, 1904, 138, p 1299) A somewhat impure 
silicon (containing 90-98 % of the element) is made by the 
Carborundum Company of Niagara Falls (United States Patents 
745122 and 842273, 1908) by heating coke and sand in an 
electric furnace. TTie product js a prystalUne solid of specific 
gravity 2 34, and melts at about 1430® C. See also German 


I Patent 108817 for the production of crvstallized silicon from 
silica and qarborundum 

Amorphous silicon is a brown coloured powder, the crystalline 
variety being grey, buu it presents somewhat different appear- 
ances according to the method used for its preparation The 
specific gravity of the amorphous form is 2 35 (Vigouroux), 
that of the crystalline variety varying, according to the method 
of preparation, from 2 004 to 2 493 1 he spccifii heat vanes w ith 

the temperature, from o T36 at -39° f to o 2029 at 232° C 
Silicon distils readily at the temperature of the electric furnace 
It is attacked rapidly by fluorine at ordinary temperature, and 
by chlorine when heated m a current of the gas It undergoes a 
slight superficial oxidation when heated m oxygen It combines 
directly with many metals on hcatmg, whilst others merely 
dissolve It When heated with sodium and potassium, appar- 
ently no action takes place, but if heated with lithium it forms 
a lithium sihcide, Li^Si^ (11 Moissan, C omptes rendus, 1902, 134, 
p 1083) It decomposes ammonia at a red heat, liberating 
hydrogen and yielding a compound containing silicon and nitro- 
gen It reduces many non-metal he oxides It is only soluble 
m a mixture of hydrofluoric and nitnc ac id, or m solutions of the 
caustic alkalis, m the latter case yielding hydrogen and a silicate 
Si + 2 KHO + H G = K^SiO^-h 211 ^ On fusion w ith alkaline car- 
bonates and hydroxides it undergoes oxidation to silica which 
dissolves on the excess of alkali yielding an alkaline silicate 

biltcon hydride, S1H4, is obtamul m an impure condition, '>s a 
spontaneously inflammable gas, by deeoraposing magnesium sihcide 
with hydroehlorie aeid, or by the direct union of silicon and hj drog< n 
m the eleetnc arc In the pure state it may be prepared by decom- 
posmg elliyl silieoformate in the presence of sodium (C Fnedel and 
A l^deuburg, Comptes rendus, 18O7, 64, pp 359,1267) , 4bi(OQ,H,)3 = 
S1II4 + 381(002115)4 When pure, it is a colourless gas which is not 
spontaneously inflammable at ordinary temperature and pressure, 
but a slight increase of temperature or decrease of pressure sets up 
decomposition It is almost msoluble in water It burns when 
brought into contact with chlorine, formmg sihcon chlonde and 
hydrochloric acid It decomposes solutions of silver nitrate and 
copper sulphate A second liydridc of silicon, of composition 
S12VI4, was jirt pared by H Mocssan and S Smiles {Comptes rendus, 
1902, pp 569, 1549) from the products obtained m the action of 
hydrochlonc acid on magnesium sihcide These are passed thiough 
i vessel surrounded by a freezing mixture and on fractionatmg tjie 
product the liydnde disbls over as a colourless liquid which boils at 
52° C It is also obtained by the decomposition of lithium sihcide 
with concentrated liydroehloric acid Its vapour is spontaneously 
iiiflamm ihle when exposed to air It bcliaves as a reducing agent 
For a possible hydride (Si^Hg), sec J Ogicr, Ann chim phys , 1880, 
(5) -lo, p 5 

Only one oxide of sihcon, namely the dioxide or sihca, is known 
(sec Silica) 

btlicon fluoride, SiF., is formed when sihcon is brought mto contact 
with fluorine (Moissan) , or by decomposmg a mixture of acid potas- 
sium fluonde and silica, or of calcium fluonde and silica with concen- 
trated sulphuric acid It is a colourless, strongly fuming gas which has 
a sulfocatmg smell It is decomposed w ith great violence w hen heated 
in contact with either sodium or potassium It combines directly 
with ammonia to form the compeund Sir4 2\H3, and is absorbed by 
dry bone acid and by many metalhc oxides W iter decomposes it 
into sihcofluonc acid and sihcic acid 3Sir4 + SH^O = 2H2S1F5 + 

I IjSiOj With potassium hv droxide it yields potassium silicofluoruh , 
w Jiilst with sodium hydroxide, sodium fluonde is proeluceel 3Sii’4 = 
4KHO - SiO, + ZKaSibg + 2Up . biF« + 4NaOH -= biOj + 4Nar + 
JH3O It combines directly with acetone and with \ irious amines 
i>ilicon fluoroform, SiHF„ was obtamed by O Ruff 'incl Curt \lbcrt 
{Der , 1905, 3h, p 5^) by dteompeising titanium fluonde with silicon 
chloroform m staled vessels at 100-120° C It is a colourless gas 
which may be conehnsed to a bquid boihng it -802° C On 
solidification it melts at about - 110° C I’u gis is \cry unstable, 
decomposing slowly, even at ordinary temperatures, into hydrogen, 
sihcon fluonde and sihcon 4biHFs = 2Hj4.3SiF^-I-bi It burns with 
1 pale- blue flame formmg sihcon fluonde, sihcofluonc acid and 
silu ic acid It IS decomposed readily by water, sodium hydroxide, 
alcohol and ether 

2S1HF, + 4 H ,0 ^ H4S1O4 -I- H2S1F5 4 214 , 

SiHF, + 3 N.i( )H + HjO = H4S1O4 -I- 8NaI- 4 , 

2S1HF, 4- 4C2H50H r- Si( 0(\H5)4 4- HoSiFft 4- , 

SiHF,4-3(C Hj2U-=SiH(OC^H0s4-3C HjF 
Sthtofluoric acid, HjbiFo is obtained as shown alxivt , and also by the 
action of sulphunc acid on, barium silicofluoride, or by absorbing 
silicon fluonde in aqueous hydrofluoric acid The solution on 
eviporation deposits a hydrated fonu, H4 SjF 5 2H,0, which dt com- 
poses when heated The anhydrous acid is not known, since on 
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evaporating the aqueous solutioa it gradually decomposes mto sflicon 
fluonde and hydrofluoric acid. 

Stltcon chloride, S1CI4, was prepared by J J Berzebus (Jahresb , 
1825, 4, p 91) by the action of chlonne on sibcon, and is also ob- 
tain^ when an mtuuate mixture of sihca and carbon is heated in a 
stream of chlonne and the products of reaction fractionated It is a 
very stable colourless hquid which boils at 58° C Oxygen only 
attacks it at very high temperatures When heated with the alkali 
and alkaline earth metals it yields sihcon and the corresponding 
metalhc chlondes Water decomposes it mto hydrochlonc and 
sihuc acids It combmes directly witli ammonia gas to form 
biCl4 6NH,, and it also serves as the starting point for the prepara* 
tion of numerous organic denvatives of sihcon The hexachlonde, 
is formed when sihcon chlonde vapour is passed over strongly 
heated sihcon , by the action of chlonne on the correspondmg lodo- 
compound. or by heatmg the lodo-compound with mercuric chlonde 
(C rnedel, Comptes rendus, 1871, 71, p 497) It is a colourless 
lummg hqmd which boils at 146-148° C It is decomposed by water, 
and also when heated between 350° and 1000“ C , but it is stable both 
below and above these temperatures The octochlonde, Si,Clg, is 
formed to the extent of about ^ to i % m the action of chlorme on 
sihcon (L Gattermann, Ber , 1899, 32, p 1114) It is a colourless 
liquid which boils at 210° C Water decomposes it with the forma- 
tion of silico-mesoxahc acid, HOOSi Si(OH), SiOOH Silicon cMoro- 
iorm, SiHCl,, first prepared by H Buff and F Wfihler {Ann , 1857, 
io 4 > P 94). IS formed oy heating crystallized sihcon m hydrochloric 
acid gas at a temperature below red heat, or by the action of hydro- 
chlonc acid gas on copper sihcide, the products bemg condensed 
by liquid air and afterwards fractionated (O Ruff and Curt Albert, 
Ber , 1905, 38^ p 2222) It IS a colourless hquid which boils at 33* C 
It fumes in air and bums with a green flame It is decompose by 
cold water with the formation of sUicofonmc anhydnde, HgSi^Os 
It unites directly with ammonia gas yieldmg a compound of variable 
composition It is decomposed by chlorine 
Similar hromo-compounds of composition SiBr4, Si^Br, and SiHBr, 
are known Stltcon tetraiodide, S1I4, is formed by passmg lodme 
vapour mixed with carbon dioxide over strongly-heated smeon (C 
Fnedcl, Comptes rendus, 1868, 67, p 98) , the lodo-compound con- 
denses in thft colder portion of the apparatus and is purified by 
shaking with thrbon bisulphide and with mercury It crystalhzes m 
octahedra which melt at 120 5° C and boil at 290° C Its vapour 
burns with a red flame It is decomposed by alcohol and also by 
ether when heated to ioo° C j 8114^+ 2CJH5OH = SiOj + 2C^.I + 
2 HI , S1I4 + 4 (CjH ,),0 = Si(OCaHj)4 + The hexatodtde, Si,I^ 

is obtained by heating the tetraiodide vinth finely divided silver to 
300° C It crystalhzes m hexagonal pnsms which exhibit double 
refraction It is soluble in carbon bisulphide, and is decomposed by 
water and also by heat, in the latter case yielding the tetraiodide and 
the di-iodidc, S1JI4, an orange-coloured sohd wluch is not soluble in 
carbon bisulphide. Stltcon iodoform, S1HI3, is formed by the action 
of hydnodic acid on sihcon, ^e product, which contains sihcon 
tetraiodide, bemg separated by fractionation It is also obtained by 
the action of hydnodic acid on sihcon mtrogen hydnde su^nded 
in carbon bisulphide, or by the action of a benzene solution of hydn- 
odic acid on tnamhno-silicon hydnde (O Ruff, Ber , 1907. 41, p 
3738) It IS a colourless, strongly refractmg hquid, which boils at 
about 220° C , shght decomposition setting m above 1 50° C Water 
decomposes it with production of leucone Numerous chloro-iodides 
and bromoiodides of sihcon have been desenbed 

Silicon nitrogen hydride, SiNH, is a white powder formed with 
sihcon amide when ammoma gas (diluted with hydrogen) is brought 
into contact with the vapour of sihcon chloroform at -10° C 
Trtanthno stltcon hydnde, SiH(NHCjHj)j,is obtamed by the ewxtion of 
anilme on a benzene solution of sihcon chloroform It crystallizes 
in needles which decompose at 114° C Stltcon amide, Si(NHJ4, is 
obtained as a white amoiphous unstable sohd by the action of dry 
ammonia on sihcon chlonde at - 50° C (E Vigouroux and C Hugot, 
Comptes rendus, 1903, 136, p 1670) It is readily decomposed by 
o./xTTr V . ^ ^ Above 0“ C it decom- 

e direct umon of silicon with 
;d hydrogen on crystalhzed 
sihcon at red heat (P Sabatier, Comptes rendus, 1880, go, p 819) , 
or by passing the vapour of carbon bisulphide over a heated mixture 
of sihca and carbon It crystalhzes m needles wluch rapidly de- 
compose when exposed to moist air By heating crystallized sihcon 
with boron m the electnc furnace H Moissan and A Stock {Comptes 
rendus, 1900, 131, p 139) obtamed two borides, SiB, and SiB^ 
They are both very stable crystalhne sohds The former is com- 
pletely decomposed when fused with caustic potash and the latter 
by a prolonged boiling with nitnc acid For sihcon carbide see 
carborundum Numerous methods have been given for the prepara- 
tion of magnesium stltctde, Mg^i, in a more or less pure state, but tbe 
pure substance appears to have been obtamed by P Lebeau {Comptes 
rendus, 1908, 146, p 282) m the followmg manner Alloys of 
magnesium and sihcon are prepared by heatmg fragments of mag- 
nesium with magnesium filings and potassium sihco-fluonde From 
the alloy contaimng 25 % of sihcon, the excess of magnesium is 
removed by a mixture of ethyl iodide and ether and a residue con- 
sistmg of slate-blue octahedral ciystals of magnesium silicide is left. 


water oni-s ti. + aiUj 

poses thus Si(NHj) 4 = 2NH3 + Si(NH)y 
Stltcon sulphide, SiSj, is formed by th 
sulphur, by the action of sulphuretb 


It decomposes vatet at ordinary temperature with evolutiem of 
hydrogen but without production of sihcon hydride, whilst cold 
hydrochlonc aad attacks it vigorously with evolution of hydrogen 
and ^ntaneottsly inflammable sihcon hydnde 


Organic Denvatives of Stlyson, 

The orgamc derivatives of sihcon resemble the corresponding 
carbon compounds except m so far that the sihcon atom is not 
capable of combinmg with itself to form a complex cham in the 
same manner as the carbon atom, the limit at present bemg a chain 
of three silicon atoms. Many of tbe earher-known sihcon alkyl 
compounds were isolated by Fnedel and Oaits and by Ladenburg, 
the method adopted consistmg m the mteraction of the zme alkyl 
compounds with sihcon hahdes or esters of sihcic acids S1CI4+ 
2ZnrC|Hp)i=2ZnCl3 + Si(C|H3)4 This method has been modified by 
P S Kippmg (Jour Chem Soc , 1901, 79, p 449) and F Taurke 
{Ber , 1905, 38, p 1663) by condensmg sihcon hahdes with alkyl 
chlondes in the presence of sodium*: S1CI4 + 4 R Cl + 8Na = 
S1R4 + SNaCil, SiHCi; + 3 R Cl + 6Na = SiHR, + 6NaCl . whilst Kipping 
{Proc Chem Sot , 1904, 20, p 15) has used sihcon halides wiu the 
Gngnard reagent C^5MgBr( + SiCl4) CoHBSiClj(+MgBrPh) 4 - 
Ph Cj,H, SiCl,r+ MgBi^7)->Ph C,HbC»H, SiCl 

Silicon Tetramethyl, SiiCH,). (tetramefhyl sihcane), and sihcon 
tetraethyl, Si(CsHg)^, are both liquids The latter reacts with 
chlonne to mve silicon nonyl-chlpnde Si(CsHb) 3 CSH4CI, which 
condenses wiu TOtassium acetate to give the acetic ester of sihcon 
Donyl alcohol, from which the ateohm (a camphor-smellmg hqmd) 
may be obtained by hydrolysis Tnethyl siltcol, (CjH«),Si OH, is a 
true alcohol, obtained by condensing zme ethyl with silu^ ester, the 
resultmg substance of composition, SiOCaHj, with acetyl 

chlonde 3rielding a chloro-compound (C^s),SiCl, which with aqueous 
ammoma yields the alcohol Silicon teiraphenyl, Si(CbHb) 4, a sohd 
melting at 231° C , is obtamed by the action of chloroDenzene on 
sihcon tetrachlonde m the presence of sodium Silico-oxalic acid, 
(SiO OH),, obtamed by decomposmg sihcon hexachlonde with ice- 


the action of moist air on sihcon octochlonde at 0° C , is very unstable, 
aad hot water decomposes it with evolution of hydrogen and forma- 
tion of sihcic acid (L Gattermann, Ber , 1899, 32, p 1114) Siltco- 
demote acid, CjHj SiO OH, results from the action of dilute aqueous 
ammoma on phenyl sihcon chlonde (obtained from mercury diphenyl 
and silicon tetrachloride) It is a colourless sohd which melts at 
92° C. For sihcon denvatives of the ammes see Michaehs, Ber , 
1896, 29, p 710, on asymmetne sihcon and the resolution of 
df-benzyl-ethyl-propyl-sihcol see F S Kippmg, Jour Chem Soc , 
* 907 » 9 i» PP et seq 

The atomic weight of sihcon has been detemuned usually by 
analysis of the hahde compounds or by conversion of the hahdes 
into sihca The detennmation of W Becker and G Meyer {Zeit 
anorg Chem , 1905, 43, p 251) gives the value 28 2i, and the Inter- 
national Commission in 1910 has adopted the value 28 3 


SILISTRIA (Bulgarian Sthslra), the chief town of a department 
in Bulgaria and the see of an archbishop, situated on a loifr-lying 
penmsula projecting into the Danube, 81 m below Rustchuk 
and close to the frontier of the Rumanian Dobmdja Pop (1892) 
11,718, (1900) 12,133, (1908) 12,055, of whom 6142 were 
Bulgarians and 4126 Turks The town was formerly a fortress 
of great stren^Ji, occupying the NE comer of the famous 
qu^rilateral (Rustchuk, Silistra, Shumla, Varna), but its 
fortifications were demolished m accordance with the Berlin 


Treaty (1877) In the town is a large subterranean cavern, the 
Houmbata, which served as a refuge for its inhabitants during 
frequent bombardments The principal trade is in cereals , 
wine and wood are also exported The town is surrounded by 
fine vineyards, some 30 kinds of grapes being cultivated, and 
tobacco IS grown Sericulture, formerly a flourishing industry, 
has declined owing to a disease of the silk-worms, but efforts 
have been made to revive it Apiculture is extensively practised 
and there are large market-gardens in the neighbourhood 
The soil of the department is fertile, but lackmg m water , the 
inhabitants have excavated large receptacles in which ram-water 
IS stored A considerable area is still covered with forest, to 
which the region owes its name of Deli Orman (“ the wild wood ”), 
there are extensive tracts of pastur^e, but cattle-rearing declined 
in 1880-1910 A large cattle-fair, busting three days, is held in 
May The town possessed in 1910 one steam flour-miU and some 
cloth factories and tanneries. 


Silistria was the Durostorum of the Romans (Bulgarian 
Drstr) , the ancient name remains in the title of the archbishop, 
who IS stvled metropolitan of Dorostol, and whose diocese is now 
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united with that of Tcherven (Rustchuk). It was one-of the most 
important towns of Moesia Ii^fenor and was successively the 
headquarters of the legio I. (It^ca) and the legio XI (Claudia) 
It was defended by the Bulgarian tsar Simeon against the 
Magyars and Greek| m 893 In 967 it was captured by the 
Russian prince Sviatoslav, whom the Byzantme emperor 
Nicephorus Phocas had summoned to his assistance In 971 
Sviatoslav, after a three months’ heroic defence, surrendered the 
town to the Byzantines, who had meanwhile become his enemies 
In 1388 It was captured by the Turks under Ah Pasha, the grand 
vizier of the sultan Murad A few years later it seems to have 
been in the possession of the Walachian prince Mircea, but 
after his defeat by Mahommed I m 1416 it passed finally mto 
the hands of the Turks Sihstna flourished under Ottoman rule , 
Hajji Khalifa describes it as the most important of all the Danu- 
bian towns , a Greek metropolitan was installed here with five 
bishops under his control and a settlement of Ragusan merchants 
kept alive its commercial interests In 1810 the town was 
surrendered to the Russians under Kamenskiy, who destroyed its 
fortifications before they withdrew, but they were rebuilt by 
foreign engineers, and in 1828-1829 were strong enough to offer 
a serious resistance to the Russians under Diebich, who captured 
the town with the loss of 3000 men At that date the population 
including the garrison was 24,000, but m 1837 it was only about 
4000 The town was held in pledge by the Russians for the pay- 
ment of a war indemnity (1829-1836) During the campaign 
of 1854 It was successfully defended bjr General Krach against 
the Russians under Paskievich , the circuit of its defences had 
been strengthened before this tune by the outlymg fortresses 
Medjid-tabia (built by Er^hsh engineers) and Arab-tabia It 
was again invested by the Russians m 1877, and on the con- 
clusion of peace was evacuated by the Turks (J D B ) 

SILIUS ITALICUS, in full Titus Catius Silius Italicus 
(a d 25 or 26-101), l^tin epic poet His birthplace is unknown 
From his cognomen Italicus the conclusion has been drawn 
that he came from the town of Italica m Spam , but Latin 
usage would in that case have demanded the form lUduensts, 
and It is highly improbable that Martial would have failed to 
name him among the literary celebrities of Spam m the latter 
half of the 1st century The conjecture that Sihus denved 
from Itahca, the capital of the Italian confederation durmg the 
Social War, is open to still stronger objection Most hkely 
some ancestor of the poet acquired the title “ Itahcus ” from 
having been a member of one of the corporations of “ Italia ” 
who are often mentioned m inscriptions from Sicily and else- 
where In early life Sihus was a renowned forensic orator, 
later a safe and cautious politician, without abihty or ambition 
enough to be legitimately obnoxious to the cruel rulers under 
whom he lived But mediocrity was hardly an efficient protec- 
tion against the murderous whims of Nero, and Sihus was 
generally believed to have secured at once his own safety and 
his promotion to the consulship by prostituting his oratoncal 
powers m the judicial farces which often usher^ m the doom 
of the emperor’s victims He was consul m the year of Nero’s 
death (68), and is mentioned by Tacitus as having been one of 
two witnesses who were present at the conferences between 
Vitelhus and Flavius Sabinus, the elder brother of Vespasian, 
when the legions from the East were marching rapidly on the 
capital The life of Sihus after his consulship is well depicted 
by the vounger Phny — “He conducted hmiself wisely and 
courteously as the friend of the luxurious and cruel Vitellius , 
he won repute by his proconsulship of Asia, and obhterated 
by the praiseworthy use he made of his leisure the stain he had 
incurred through his active exertions m former days In dignity 
and contentment, avoiding power and therefore hostility, he 
outlived the Flavian dynasty, keeping to a private station after 
his governorship of Asia ” His poem contains only two passages 
relating to the Flavians , m both Domitian is eulogized as a 
warrior , m one he figures as a singer whose lyre is sweeter 
than that of Orpheus himself Sihus was a great student and 
patron of literature and art, and a passionate collector Two 
great Romans of the past, Cicero and Virgil, were by him idealized 


and ventably worshipped; and he was the happy possessor 
of their estates at Tusculum and Naples The later life of Sihus 
was passed on the Campaman shore, hard by the tomb of Virgil, 
at which he offered the homage of a devotee He closely emu- 
lated the hves of his two great heroes the one he followed in 
composmg epic verse, the other m debating philosophic questions 
with his friends of like tastes Among these was Epictetus, who 
judged him to be the most philosophic spirit among the Romans 
of tus time, and Comutus, the Stoic, rhetorician and grammarian, 
who appropriately dedicated to Silius a commentary upon 
Virgil Though the verse of Sihus is not wrapped in Stoic gloom 
like that of Lucan, yet Stoicism lends in many jilaces a not 
ungraceful gravity to his poem Silius was one of the numerous 
Romans of the early empire who had the courage of their opinions, 
and earned mto perfect practice the theory of suicide adopted 
by theur school Stneken by an mcurable tumour, he starved 
himself to death, keeping a cheerful countenance to the end 
Whether Sihus committed to writing his philosophic dialogues 
or not, we 'cannot say. Cliance has preserved to us his epic 
poem entitled Pumca, m seventeen books, and comprising 
some fourteen thousand lines In choosing the Second Pumc 
War for his subject, Sihus had, we know, many predecessors, 
as he doubtless had many followers From the time of Naevius 
onwards every great mihtary struggle in which the Romans 
had been engag^ had found its poet over and over again In 
justice to Sihus and Lucan, it should be observed that the 
mythologic poet had a far easier task than the histone In a 
well-known passage Petronius pointedly describes the difficulties 
of the histone theme A poet, he said, who should take upon 
him the vast subject of the civil wars would break down beneath 
the burden unless he were “ full of learning,” since he would 
have not merely to record facts, which the historians did much 
better, but must possess an unshackled genius, to which full 
course must be given by the use of digressions, by bringing 
divme beings on to the stage, and by giving generally a mytho- 
Ic^ic tinge to the subject The Latm laws of the histone epic 
were fixed by Enmus, and were still binding when Claudian 
wrote They were never seriously mfnnged, except by Lucan, 
who substituted for the det ex machtna of his predecessors the 
vast, dim and imposing Stoic conception of destmy By pro- 
tracted application, and bemg “ full of learning,” Sihus had 
acquired excellent recipes for every mgredient that went to the 
making of the conventional histone epic Though he is not 
named by Quintilian, he is probably hinted at m the mention of a 
class of poets who, as tlie writer says, “ write to show their 
learning ” To seize the moments m the history, however un- 
important, which were capable of picturesque treatment, to 
pass over all events, however important, which could not readily 
be rendered into heroics , to stuff out the somewhat modem 
heroes to something like Homeric proportions , to subject all 
their movements to the passions and caprices of the Olympians , 
to ransack the poetry of the past for madents and similes 
on which a slightly new face might be put , to foist in by well- 
worn artifices episodes, however strange to the subject, taken 
from the mythologic or histone glories of Rome and Greece, — 
all this Sihus knew how to do He did it all with the languid 
grace of the mveterate connoisseur, and with a simplicity foreign 
to his time, which sprang m part from cultivated t^te and 
horror of the venturesome word, and in part from the subdued 
tone of a life which had come unscathed through the reigns of 
Caligula, Nero and Domitian The more threadbare the theme, 
and the more worn the machmery, the greater the need of 
genius Two of the most rigid requirements of the ancient epic 
were abundant similes and abundant single combats But all 
the obvious resemblances between the actions of heroic man and 
external nature had long been worked out, while for the renova- 
tion of the smgle combat little could be done till the hero of the 
Homenc t3rpe was replaced by the medieval knight Sihus, 
however, had perfect poetic appreaation, with scarce a trace 
of poetic creativcness No writer has ever been more correctly 
and more uniformly judged by contemporaries and by posterity 
alike Only the shameless flatterer. Martial, ventured to call 
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his fnend a poet as great Virgil ^ut the younger^ Phny 
gently says that he wrote poems with greater thhgmoe tdian 
talent, and that, when, according to the fashion of the time, 
he recited them to his friends, “ he sometimes found out' what 
men really thought of them ” It is indeed strange that the 
poem lived on Sib us is never mentioned by ancient writers 
after Phny except Stdonms, who, under different conditisans 
and at a much lower level, was such another as he Since the 
discovery of Sihus by Poggio, no modem enthusiast has arisen to 
sing his praises His poem has been rarely edited since the i8th 
century Yet, by the purity of his taste and his Latin in 
age when taste was fast becoming vicious and Latin corrupt, 
by his presentation to us of a type of a thousand vanished Latin 
epics, and by the histone aspects of his subject, Sihus merits 
better treatment from scholars than he has received The 
general reader he can hardly interest again He is indeed of 
imitation all compact, and usually dilutes what he borrows , 
he may add a new beauty, but new strength he never gives 
Hardly a dozen lines anywhere are without an echo of Virgil, 
and there are frequent admixtures of Lucretius, Horace, Ovid, 
Lucan, Homer, Hesiod and many other poets still extant 
If we could reconstitute the library of Sihus we should probably 
find that scarcely an idea or a phrase in his entire work was 
wholly his own 

The raw material of the Puntca was supplied m the main by 
the third decade of Livy, though Silius may have consulted other 
historians of the Hanmbalic war Such facts as used are 
generally presented with their actual circumstances unchanged, 
and in their histone sequence The spirit of the Punic tunes is 
but rarely misconceived— as when to secret voting is attributed 
the election of men like Flamiilius and Varro, and distinguished 
Romans are depicted as contending in a gladiatorial exhibition 
Slims clearly intended the poem to consist of twenty-fobr books, 
like the lltad and the Odyssey, but after the twelfth he hurries in 
visible weariness to the end, and concludes with seventeen The 
general plan of the epic follows that of the lltad and the Aenetd 
Its theme is conceived as a duel between two mighty nations, 
with parallel dissensions among the gods Scipio and Hannibal 
are the two great heroes who take the place of Achilles and 
Hector on thefoae hand and of Aeneas and Turnus on the other, 
while the minor figures are all painted with Virgilian or Homeric 
pigments In the delineation of character our poet is neither 
very powerful nor very consistent His imagination was too 
weak to realize the actors with distinctness and mdi/iduality 
His Hannibal is evidently at the outset meant for an incarnation 
of cruelty and treachery, the embodunent of all that the vulgar 
Roman attached to the name “ Punic ” But m the course of 
the poem the greatness of Hannibal is borne in upon the poet, 
and his feeling of it betrays itself m many touches Thus he 
names Scipio “ the great Hannibal of Ausonia ” , he makes 
Juno assure the Carthaginian leader that if fortune had only 
permitted him to be born a Roman he would have been admitted 
to a place among the gods , and, when the ungenerous monster 
of the first book accords in the fifteenth a splendid burial to 
Marcellus, the poet cries, “ You would fancy it was a Sidonian 
chief who had fallen ” Sihus deserves little pit/ for the failure 
of his attempt to make Scipio an equipoise to Hannibal and the 
counterpart m personal prowess and prestige of Achilles He 
becomes in the process almost as mythical a figure as the medieval 
Alexander The best drawn of the minor characters are habms 
Cunctator, an evident copy of Lucan’s Cato, and Paullus, the 
consul killed at Cannae, who fights, hates and dies like a genuine 
man 

Clearly it was a matter of religion with Sihus to repeat and 
adapt all the striking episodes of Homer and Virgil Hannibal 
must have a shield of marvellous workmanship like Achilles and 
Aeneas , because Aeneas descended into Hades and had a vision 
of the future history of Rome, so must Scipio have his revelation 
from heaven , Trebia, choked with bodies, must rise m irc likt 
Xanthus, and be put to flight by Vulcan , for Virgil’s Camilla 
there must be «n Asbyte, heroine of SAguntum , the beautiful 
speech of Lury'alus when Nisus seeks to leave him is too good to 


be thrown away-refurbished Up A little, it will serve as a parting 
address from Imtlce to her husbaiid Hannibal The descriptions 
of the numerous battles are made up m the mam, according to 
epioroik, of single combatsr-weartsome sometimes in Hornet, 
wfcansomo oftener m Virgil, piamfully weaxisome m Sihus ITie 
different compionent parts of the pioem arc on the whole fairly 
well knit together, and the transitions are not often needlessly 
abrupt , yet occasionadly incidents and episodes are introduced 
with all tne irrelevancy of the modem novel The interposition 
of the gods IS, however, usually managed with dignity and 
appropriateness 

As to diction and detail, we miss, m general, power rather 
than taste The metre runs on with correct smooth monotony, 
with ' something alwavs of the Virgilian sweetness, though 
attenuated, but nothing of the Virgilian variety and strength 
The dead level of literarv execution is seldom broken by a rise 
into the region of genuine pathos and beauty, or by a descent 
mto the ludicrous or the repellent There are few absurdities, 
but the restraining force is trained pierception and not a native 
sense of humour, which, ever present in Homer, not entirely 
absent m Virgil, and sometimes finding grim expression in Lucan, 
fails Sihus entirely The address of Anna, Dido’s sister, to Juno 
compels a smile Though deified on her sister’s death, and for 
a good many centuries already an inhabitant of heaven, Anna 
meets Juno for the first time on the outbreak of the Second 
Pumc War, and deprecates the anger of the queen of heaven for 
having deserted the Carthaginians and attached herself to the 
Roman cause Hannibal’s parting address to his child is also 
comical he recognizes m the “ heavy wailing ” of the year-old 
babe “ the seeds of rages like his own ” But Sihus might have 
been forgiven for a tliousand more weaknesses than he has if 
in but a few things he had shown strength The grandt st scenes 
in the history before him fail to lift him up , his treatment, 
for example, of ilunnibal’s Alpine passage falls immensely below 
Lucan’s vigorous delineation of Cato’s far less stirring march 
across the African deserts 

But m the very weaknesses of Sihus we may discern merit 
He at least does not trv to conceal defects of substance by 
contorted rhetoncal conceits and feebly forcible exaggerations 
In his ideal of what Latin expression should be he comes near 
to his contemporary Quintilian, and resolutely holds aloof from 
the tenor of his age Perhaps his wan^ of success with the mtn 
of his tune was not wholly due to his faults His self-control 
rarely fails hun , it stands the test of the horrors of war, and of 
Venus working her will on Hannibal at Capua Only a few 
passages here and there betray the true silver Latin extravagance 
In the avoidance of rhetoncal artifice and epigrammatic antithesis 
Slims stands in marked contrast to Lucan, vet at limes he can 
wnte with point Regarded merely as a poet he may not deserve 
high praise , but, as he is a unique specimen and probably the 
liest of a once numerous class, the preservation of his poem among 
the remains of Latin literature is a fortunate accident 

Tbc poem was discovenid in a MS , possibly at Constance, by 
Poggio, jn 141O or 141 , from this now lost MS all existing MSb , 
which belong entirely to the isth centuiy, arc dtiived A valnable 
MS of the 8th or gtli century found at Cologne by L Carnon in the 
latter part of the i6th century, disappcaied soon after its discovery 
Two editiones pnnetpei appeared at Rome in 1471 , the principal 
editions since have been tliose of Hcinsms (1600), Drakenborch 
(1717), Erncsti (I^ipzjg, 1791) and L Bauer (1890) The Pumia 
IS included in the second idition of the Corpus jboitarum Latinorum 
A useful i^anorum edition is that of Lunairi (Pans, 1823) Ktctnt 
writing on Sihus is generally m the form of separate articles or small 
pamphlets, but sec II L Butler, Poit-Augusian Poetry (1909) 
chap X (J S K ) 

SUK, a fibrous substance produced bv many insects, princi- 
pally m the form of a cocoon or covering within which tht 
creatures are enclosed and protected during the period of their 
prmcipal transformations The webs and nests, &c , formed 
by spiders are also of silk But the fibres used for manufacturing 
purposes are exclusively produced by the mulberry silk-moth 
of China, Bombyx tnort, and a few other moths closely allied to 
that msect Among the Chinese the name of the silkworm is 
“ si,” Korean soi ” , to the ancient Greeks it became known 
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as <r?jp, the nation whence it came was to them and the 

fibre itself a-ffpiKov, whence the Latin sertcutn, the iVench sote, 
the German Setde and the English stlk 

History — The silk industry originated in China , and according 
to native records it has existed there from a very remote period 
The empress, knovi^ as the lady of Si-ling, wife of a famous 
emperor, Huang-ti (2640 bc), encouraged the cultivation of 
the mulberry tree, the rearing of the worms and the reehng 
of silk This empress is said to have devoted herself personally 
to the care of silkworms, and she is by the Chinese credited with 
the mvention of the loom A voluminous ancient literature 
testifies not only to the antiquity but also to the importance of 
Chinese sericulture, and to the care and attention bestowed 
on it by royal and noble families The Chinese guarded the 
secrets of tlieir valuable art with vigilant jealousy , and there 
IS no doubt that many centuries passed before tjie culture spread 
beyond the country of its origin Through Korea a knowledge 
of the silkworm and its produce reached Japan, but not before 
the early part of the 3rd century One of the most ancient 
books of Japanese history, the Nthongt, states that towards 
A D 300 some Koreans were sent from Japan to China to engage 
competent people to teach the arts of weaving and preparing 
silk goods They brought with them four Chmese girls, who 
instructed the court and the people m the art of plain and 
figured weaving , and to the honour of these pioneer silk weavers 
a temple was erected m the province of Settsu Great efforts 
were made to encourage the industry, which from that period 
grew into one cf national importance At a period probably 
little later a knowledge ot the working of silk travelled westward, 
and the cultivation of the silkworm was established in India 
According to a tradition the eggs of the insect and the seed 
of the mulberry tree were carried to India by a Chinese princess 
concealed m the lining of her head-dress The fact that sen- 
culture was in India first established m the valley of the Brahma- 
putra and in the tract lying between that river and the Ganges 
renders it probable that it was introduced overland from the 
Chinese empire From the Ganges valley the silkworm was 
slowly carried westward and spread m Khotan, Persia and the 
states of Central Asia 

Mobt critics recognize m the obscure word d^meseq or (Tmesheq, 
Amo^ 111 12, a name of silk corresponding to the Arabic dtmaks, 
late Greek English damask, and also follow the ancients m 

understanding mesht, Ezek xvi 10, 13, of “ silken gauze ” But 
the first notice of the silkworm in Western literature occurs in 
Aristotle, Hist anim v 19 (17), n (6), where he speaks of “a 
great worm which has horns and so differs from others At its 
first metamorphosis it produces a caterpillar, then a bombyhus 
and lastly a chrysalis — all these changes taking place within six 
months From this animal women separate and reel off the 
cocoons and afterwards spin them It is said that this was first 
spun in the island of Cos by Pamphile, daughter of Plates ” 
Aristotle’s vague knowledge of the worm may have been derived 
from information acquired by the Greeks with Alexander the 
Great , but long before thrs time raw silk must have begun to 
be imported at Cos, where it was woven into a gauzy tissue, the 
famous Coa vestis, which revealed rather than clothed the form 

Towards the beginning of the Christian era raw silk began to 
form an important and costly item among the prized products 
of the East which came to Rome Allusions to sific and its source 
became common in classical literature , but, although these 
references show familiarity with the material, they are smgularly 
vague and inaccurate as to its source , even Pliny knew nothing 
more about the silkworm than could be learned from Aristotle’s 
description ITie silken textures which at first found their way 
to Rome were necessarily of enormous cost, and their use by men 
was deemed a piece of effeminate luxury From an anecdote of 
Aurelian, who neither used silk himself nor would allow his wife 
to possess a single silken garment, we learn that silk was worth 
its weight m gold 

Notwithstanding its pnee and the restramts otherwise put on 
the use of silk the trade grew Under Justinian a monopoly of 
the trade and manufacture was reserved to the emperor, and 


97 

looms, worked by women, were set up within the imperial palace 
at Constantinople Justinian also endeavoured, through the 
Christian prince of Abyssmia, to divert the trade from the 
Persian route along which silk was then brought into the east of 
Europe In this he failed, but two Persian monks who had long 
resided in China, and there learned the whole art and mystery 
of silkworm rearing arrived at Constantmople and imparted 
their knowledge to the emperor By him they were mduced to 
return to China and attempt to bring to Europe the material 
necessary for the cultivation of silk, which they effected by 
concealing the eggs of the silkworm in a hollow cane From the 
precious contents of that bamboo tube, brought to Constantinople 
about the year 550 were protluccd all the races and varieties 
of silkworm which stocked and supplied the Western world for 
more than twelve hundred years 

Under the care of the Greeks the silkworm took kmdly to its 
Weetem home and flourished, and the silken textures of Byzan- 
tium became famous At a later penofl the conquering Saracens 
obtained a mastery over the trade, and by them it was spread 
both east and west — tne textures becoming meantime impressed 
with the patterns and colours peculiar to tliat people Ihey 
established the trade in the thriving towns of Asia Minor, and 
they planted it as far west as Sicily, as Sicilian silks of the 12th 
century with Saracenic patterns still testify Ordencus Vitalis, 
who died in the first half of the 12th century mentions that the 
bishop of St Evroul, in Normandy, bi ought with him from Apulia 
in southern Italy several large pieces of silk, out of the finest of 
which four copes were made for his cathedral chanters Ihc 
cultivation and manufacture spread northwards to Horence, 
Milan, Genoa and Venice— all towns which became famous for 
silken textures in medieval times In 1480 silk weaving was 
begun under Louis XI at Tours, and in 1520 Francis I brought 
from Milan silkworm eggs, which were reared m the Rhone 
valley About the beginning of the 17th century Ohvier de 
Serres and Laff 4 mas, somewhat against the will of Sully, obtained 
royal edicts favouring the growth of mulberry plantations and 
the cultivation of silk , but it cannot bc said that these mdustries 
were firmly established till Colbert encouraged the plantmg of 
the mulberry by premiums, and otherwise stimulated local 
efforts 

Into England silk manufacture was introduced during the 
reignof Henry VI , but the first serious impulse to manufactures 
of that class was due to the immigration in 1585 of a large body 
of skilled Flemish weavers who fled from the Low Countries in 
consequence of the struggle with Spam then devastating their 
land Precisely one hundred years later religious troubles gave 
the most effective unpetus to the silk-trade of England, when 
the revocation of the edict of Nantes sent simultaneously to 
Switzerland, Germany and England a vast body of the most 
skilled artisans of France, who planted in these countries silk- 
weaving colonies which are to this day the principal nvals of the 
French manufacturers The bulk of the French Protestant 
weavers settled at Spitalfields, I/mdon — an mcorporation of 
silk workers having been there formed in 1629 James I used 
many efforts to enc ourj^e the plantir^ of the mulberry and the 
rearmg of silk'worms both at home and in the colonies Up to 
the year 1718 England depended on the thrown silks of Europe 
for manufacturing purposes But in that year Lombe of Derby, 
disguised as a common workman, and obtaining entrance as such 
into one of the Italian throwing mills, made drawings of the 
machmery used for this process On his return, subsidized by 
the government, he built and worked, on the banks of the 
Derwent, the first English throwing mill In 1825 a public 
company was formed and mcorporated under the name of the 
British, Irish and Colonial Silk Company, with a capital of 
£i, 000,000, prmcipally w’th the view of mtroducmg sericulture 
into Ireland, but it was a complete failure, and the rearing of the 
silkworm cannot be said ever to have become a branch of British 
industry 

In 1522 Cortes appointed officials to introduce sericulture mto 
New Spam (Mexico), and mulberry trees were then planted and 
eggs were brought from Spam The Mexican adventure as 
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roentioned by Acosta, but all trace of the culture had 
died out before the end of the century In 1609 Jame I 
attempted to reinstate the silkworm on the American continent, 
but his first effort failed through shipwreck An effort made in 
1619 obtained greater success, and, the materials being present, 
the Virginian settlers were strongly urged to devote attention 
to the profitable industry of silk cultivation Sericulture was 
enjoined under penalties by statute , it was encouraged by 
bounties and rewards, and its piosecution was stimulated bv 
learned essays anti rhapsodical rhymes, of which this is a 
oample — 

“ Where Woimes aud Lood doe naturally abound 
A gallant Silken Trade must tluie be found 
Virginia excels the World iii both 
hnvn. nor niaacc can game say this troth I " 

In the prospectus of Law’s great Compagme des hides Occtdenlales 
the cultivation ot silk occupies a place among the glowing attrac- 
tions which alluied so many to disaster (Inward till the period 
of the War of Independence bounties and other rewards tor the 
rearing of worms and silk fikature continued to be offered , and 
just when the war broke out Benjamin hianklin and others were 
engaged in nursing a filature into lualthy hie at Phihidelphia 
With the resumption ot peaceful enterprise, the stimulus of 
bounties was again applied — first by Connecticut in 17^3, and 
suen efforts have been continued sporadically down almost to the 
present day Bounties were last offered by the state of California 
in 1865- 1806, but the state law was soon repealed , and an attempt 
to obtain state encouragement again in 1872 was defeated 
About xSjd a speculative mama for the cultivation of silk 
developea itself with remarkable severity m the United States 
It was caused prmcipally through the representations of Samuel 
Whitmarsh as to the capabilities of the South Sea Islands 
mulberry {Morns mnllicauhs) for feeding silkworms , and so 
intense was the excitement thit plants and crops of all kinds 
were displaced to make room for plantations of M mulhcaults 
In Pennsylvania as niucli as $300,000 changed hands tor plants in 
one weeK, and frequently the young trees were sold two and 
three times over within a few days at ever-advancing prices 
Plants of a single v ear’s growth reached the ridiculous price of $i 
each at the lu igljt of the lever, w hich, however, did not last long, 
for m 1839 the speculation collapsed , the famous M mulltcaulis 
was found to be no golden tree , and the costly plantations were 
uprooted 

Ihe most smgular feature in connexion with the history of 
silk is the persistent efforts which have been made by moiiarchs 
and other potentates to stimulate sericulture withm their 
dominions, efforts which continue to this dav m British colonies, 
India and America These endeavours to stunulute by artificial 
means have in scarcely any instance resulted in permanent 
success In truth, raw silk can only be prohtably brought to the 
market wher'^ there is abundant and very cheap laboiii — the 
fact that Chma, Japan, Bengal, Piedmont and the Levant are 
the prmcipal producing localities making that plain 


The mulberry-feeding moth, Bomhyx mori, which is the 
prmcipal source of silk, belongs to the Bombyetdae, a family of 

M Lcptdoptrra in which are em- 
braced some of the largest and 
mo St hand some moths B nwrt 

the case of the male not ^ m 

Rg I -Bombyx mor^ (mak) ^hort and weak the 

fore pair a’-e falcate, and the 
hind pair do not reach to the end of the body The lan^a 
(fiig 3) IS hairless, of an ashy grey or cream colour, attains to a 
length of from 3 to 3^ m , and is slender in comparison with many 
of Its alhes The second thoracic ring is humped, and there i 


IS a spine-like horn or protuberance at the tail Ihc common) 
silkworm produces as a rule onl\ one generation during the year 
but there arc races in cultivation which are bivoltine, or two**’’ 
generationcd, and some _ 
are multivoltinc its ' 
natural food is the leaves 
of mulbei ry tn es 1 he silk 
glands or vessels consist of 
two long thick- walled sacs 
running along the sides of 
the body, which open by a 
common orifice— the spin- 
neret or senpositor — on 
the under hp of the laiTa 
l'.g 4 repicints Ae head ^ men (female) 

(a) and feet (4, of 

the common silkwoim, while c is a diagiammatic view of 
the silk glands As the larva approaches maturity these 
vessels become gorged with a clear viscous fluid, which, upon ' 
being exposed to the air immediatelv hardens to a solid mass 
Advantage is taken of this peculiarity to prepare from fully 
developed larvae silkworm gut used for tasting Imts in rod- 
fishing, and for numerous other purjjoscs w'here 
lightness, tenacity, flexibilitv and strength arc \ 

essential The larvae are killed and hardened A 
by steeping some hours m strong acetic acid , ,1 

the silk glands arc then separated from the 

cous fluid diawn out 

to the condition of a ' 

fine uniform line, which 
IS stretched between - — — 

IS then exposed to the sunlight till the lines drv and harden into 
the (ondilion of gut The preparation of gut is, however, 
merely an ununport uit collateral manufacture When the larva 
is fully mature, and ready to change into the pupa condition, it 
pro( eeds to spin its < ocoon, in whu h ojieration it ejects fiom both 
glands simultaneously a continuous and reelable thread of 800 






to 1200 yds in length, moving its head round m regular order 
continuously for three days or thereabouts The thread so 
ejected forms the silk of commerce, which as wound in the cocoon 
consists of filaments stnposited from two separate glands 
(discovered by an Italian naturalist named I'llippi) containing 
a glutinous or resmou^ secretion which serves a double purpose, 
viz that of helping the thin viscous threads through their final 
outlets, and the adhesion of the two filaments when brought into 
contact with the atmosphere 

Undei the imcioscojfc cocoon silk presents th( appearance (fig 5) 
ot a somewhat flattened combination of two filaments placed side 
by side being on an average part of an inch in thickness (see 
also Fibres, Plate I ) Ihe cocoons are white or yellow m colour, 
oviform m shape, with often a eonstrietion in the middle (fig 6) 
Accoidmg to race, tic, they vaiy con^dcrably m size and weight, 
but on an avcr'ige they measure from an inch to an inch and a half 
m length, and from half an inch to an inch in diatneter i hey form 
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hard, firm and compact shells with some straggling flossy filaments 
on the exterior, ind the intenor layers are so closely and densely 
agglutinated as to constitute a parchment-hke mass which resists all 
attempts at miwinchng ihe whole cocoon with its enclosed pupa 
weighs from 15 giains for the smaller races to about 50 grains for 
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the breeds which spin large cocoons Fiom tv^io to three weeks after 
the completion of the cocoon the enclosed insect is ready to escape ; 
it moiBtons one end of lU self m\de pr»son, thereby enabling itself 
to push aside the fiores and m ike an opening by which the perfect 
moth comes forth The scxcj almost immediately couple the 
female in from four to six days lays her eggs, numbering 500 and 
upwards , and, with that the life cycle of tin moth being coroplote, 
both sexes soon die 

Siricnlime 


The art of sericulture concems itself with the rearing of silk* 
worms under artificial or domesticated conditions, thtir feeding, 
the formation of cocoons, the sei unng of these Ixfore the> art 
injured and pierced by the moths, and the maturing of a sulTitient 
number of moths to supply eggs for the cultivation of the follow- 
ing > ear The first essential is a si’oek ot mulberry trees adequate 
to feed the worms in their larval stage Ihe leaves preferred 
in Europe aie those of the white-fruited mulberry, Moru$ alba, 
but there are numerous other species which appear to be equally 
suitable The soil in which the mulberry grows, and the age 
and condition of the trees, are unportant factors in the success 
of silkworm cultivation , and it has been loo often proved that 
the raulbcrrv will grow m situations where, from the nature of the 
leaf the trees put forth ind from other circumstances, silkworms 
cannot be profitably reared An clevatid position with dry, 
friabU, well dramed soil products the best quality of leaves 
Throughout the East the species of mulberry cultivated arc 
numerous, but, as these trees have been groovn for speiial 
purj>oses at least for three thousand years, they show the com- 
plex variations peculiar to most cultivated plants 
The eggs of the silkworm, called ^raine, ire hatched out by 
artificial he it at the period when the mulberry lea\es are ready 
for the feeding of the larvae These eggs ire \cry mmute - 
about one hundicd weighing a grain , and a vast number of 
hatched worms m ly at first be kept in a small space , but the 
rapid growth and voracious ippctite of the caterpillars demand 
quickly increasing and ample space Pietes of paper punctured 
with small holes are placed over the trays m which the hatching 
goes on , and the worms, immediately they burst their shell 
creep through these openings to the light, and thereby scrape off 
any fragments of bhell which, adhering to their skm, would kill 
tht m by constriction fhe reanng-house in which the worms arc 
fed (Fr magnanene) must be i spacious, well-lighted and well- 
ventilated apartment, in which scrupulous cleanliness and 
sweetness of air are essential, and m which the temperature mav 
to a certain extent be under control The worms ire more hardy 
th in is commonlv supposed, and endure variations of temperatuie 
from 62° to 78° F without any injury , but higher temperature 
IS very detrimental The lower the temperature at which the 
worms are maintained the slower is their growth and develop- 
ment , but their health and vigour are increased, and the cocoon 
they spin is proportionately bigger The worms mciease m sue 
lyith a^to^^jiinff s^id nq less remark ible is their growing 


vorae ity Certain mces moult or cast their skm three times during 
their larval existence, but for tlic most part the silkworm moults 
four timts— about the sixth, tenth, fifteenth and twenty-third 
days after hatching As these moulting jxriods approach, the 
worms lose their appetite and cease eating, and at each period of 
change they aic left undisturbed and free from noise 

Ivaurent de I’Arbousset showed m 1905 tliai i oz of seed of 30 
grammes producing 30,000 to 35,000 silkwonns (30,000 may be 
clcjiended upon to reach the cocoon stage) will give a harvest of 
130 to 140 lb of frcshiocoons and an ultimate yield of about 12 lb 
raw bilk properly reeled I he amount ot nourishment required 
for this rearing is as follows — hatching to first moult, about 
qlta of leaves of tender growth, equal to 40 to A5lb npe leaves j£ 
first to second moult, 24 lb, representing 100 lb npe leaves; 
second to third moult, 80 lb, representing 240 Ib npe leav es , 
third to fourth moult, 2361b, representing 472 lb nfie leaves, 
fourth moult to mounting, 1430 lb, representing 1 540 lb npe leaves, 
totalling to about one ton of npe leaves tor a complete rearing. 
Ihe giowth of the worms duni^ their larval stage is tlius stated 
by ( ount Dandolo — 
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When the caterpillars are mature and ready to undci^o their 
transformation into the pupa condition, tliey cease citing for 
some time and then begin to ascend the brushwood branches or 
cchelletes provided for them, in which they set about the spinning 
of their cocoons Crowding of positions must now loc guarded 
against, to prevent the spinning of double cocoons (djuptons) 
by two worms spinning together and so interlacing their tlireads 
that they can only be reeled for i coarser and inferior thread 
1 he insc cts complete tht ir cocoons m from three to four days, 
and ill two or three days thereafter the eueoons are colleeted, aiul 
the pupa killed to prevent its further jirogress and the bursting 
of the sliell by the fully developed moth Such cocoons as are 
selected for the production of grame, on the other hand, are 
colleeted, fre^d from the external floss, and preserved at a 
temperature of from 66° to 72° h , and after a lapse of from eleven 
to fiftein days the moths begin to make their appearance Ihe 
coupling which imniediatelv takes place demands careful atten- 
tion , the moles are afterwards thrown away, and the impreg- 
nated females placed m a darkened apartment till they deposit 
their eggs 

Diseases — That the silkworm is subject to mcuiy senous diseases 
IS only to 1)6 expeeted of a eieature which for upwards of 4000 years 
has been propagated under purely artificial conditions, and these 
most ficqutntly of a very insamtary nature, and where, not tlie 
healthy hfc of the insect, but the amount of silk it could be made 
to yield, was the object of the cultivator Among the most fatal 
ami disastrous of these diseases with which the cultiv ator had long 
to grapple was ' muscardme, a malaily due to the development of 
a fungus, Botrytis bassiana, in the body of the caterpillar ihe 
ehsease is peculiarly contagious and infectious, owmg to the develop- 
ment ot the fungus through the skm, whence spores are freed, 
which, coming in contact with healthy eate*rj)Ulars, fasttn on them 
anel geiminate inwards, giving off corpuscles withi^ the bexly of tire 
inse'ct Mu'-e vrdme, however, has not been cpuleraic for many 
years But about the year r8<i3 anxious attention began to be 
given m France to the rav igcs of a disease among silkworms, w'hich 
fiom its alarming progress threatened to issue in national disaster 
This disease, winch at a Liter period became known as pebrine " 
— a name given to it bv de Quatrefages, one of its many investi- 
gators — had first been noticed in Frince at Cavaillon m the valley 
ol the Durance near Avignon Febime manifests itself by dark 
s])ots m th>. skm of the laivae the eggs do not hatch out, or hatch 
impeifcctly , the worms are weak, stunted and unequal m growth 
languid m movement, fastielious in feedmg many pensh before 
coming to maturity if they spin a cocoon it is soft and loose, and 
moths when developed are feeble and inactive When sufficient 
vitality lemams to produce a second genciation it shCws m increased 
intensity the feebleness of the precedmg The disease is thus 
hereditary, but m addition it is vuuleutly infectious and contagious 
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From 1850 onwards trench cultivators were compelled, m order to 
keep up their silk supply, to import grauie from uninfected districts 
T. he area of infection increasecT rapidly, and with that the demand 
for healthy graine eorrespondmgly expanded, vvlule the supply had 

tobt dr iwn from inereasingly remote an<l contracted regions Partly 

supported by imported eggs, the production of silk m France was 
maintained, and in 1853 reached its maximum of 26,000,000 kilos of 
cocoons, valued at 117,000,000 francs Prom that period, notwith 
standing the importation at great cost of foreign graine, reaching in 
some ytars to 60,000 kilos, the production of silk foil off with startling 
rapiity m 1856 it was not more than 7 500,000 kilos of cocoons 
in 1801 and 18G2 it fell as low as 5,800,000 kilos , and m 1805 it 
touched its lowest weight of about 4,000,000 kilos In 1807 do 
Quatrefagos estimated the loss sulfertti by France in the 13 years 
fcUowing 1853, from deci eased production of silk and price paid to 
lortign cultivators for graine, to be not less than one milliard of 
francs In the case of Italy, where the disease showed itself later 
but even more di‘ astrously , affectmg a much more extende d industry , 
the loss in 10 years de yuatrefagtr> stated at two milhards A loss 
of /i 20,000,000 sterling withm 13 years, falling on a limited area 
amf on one class within these two countries, eonstituteil indeed a , 
calamity on a national scale, eallmg for national effort to contend 
with its devastating action The malady, moreover, spread east- 
ward with alarmmg rapidity, and, although it was found to be less 
disastrous and fatal in Oriental countnes tlian m Europe, the 
sources of healthy grame btearae fewer ami fewer, till only Japan 
was left as an uninfected source of European graine supply 

A scourge winch so seriously menaced the very existence of tJie 
silkworm in the world necessarily attracted a great amount of 
attention bo early as 1849 Gu6rm M6neville observed in the blood 
of diseased silkworms certain vibratory corpuscles, but neither did 
he nor the ItaUan Filippi, who studied them later, connect them 
distinctly with the disease The corpuscles were first accurately 
described by Comalia, whence they are spoken of as the corpuscles 
of Comalia The French Academy charged de yuatrefages, Dccaisne 
and P6hgot witli the study of the disease, and tliey issued two 
elaborate reports — Etudes sur les maladies actuelles des vers d soie 
(1859) and Nouvelles Jtuherches sur les maladies actuelles des vers d 
sole (i86o) , but the suggestions they were able to offer had not the 
effect of stopping the march of the disease In 1865 Pasteur under- 
took a Government commission for the mvcstvgation of the malady 
Attention had been previously directed to the corpuscles of Conialw, 
and it had been found, not only tliat thi y occurred m the blood, but 
tliat they gorged the whole tissues of the msect, and their presence 
in tlie eggs themstlvss could be microscopically demonstrated 
Pasteur estabhshed (i) that the corpuscles arc the special character- 
istic of the disease, and th it these invanably m imfcst themselves, 
if not in tarlit r stages, then in tlie mature moths , (2) that the cor- 
puscles art parasites, and not only the sign but tne cause of the 
disease , and (3) that tlie disease manifests itseif by heredity, by 
contagion with diseased worms, and by the eating of leaves on wIucU 
coryiuscles are spread In tius comiexion he estabhshed the very 
important practical conclusion tliat worms wJuch contnict the disease 
during their own hfe-cycle retain sufleient vitahty to food, develop 
and spin tlieir cocoon, although tne next geuciation is invanably 
infected and sliows th* disease m its most virulent and fatal form 
But this fa*^ t enabled the cultivator to know with assurance whether 
the wonns on which he bestowed his labour would yield him a liarvest 
of sulk- He had only to examine the bodiss of the moths yielding his 
graine if they were free from disea. e then a crop was sure , if they 
wire infected the education would assuredly fail Pasttur brought 
out the fact that the malady had existed from remote penods and 
m many unsuspected locaUties He found corpuscles m Japanese 
cocoons and in many specimens which had been preserved for 
lengthened penods in pubhc collections Thus he c.ime to the con- 
clusion that the malady had been inherent in many successive 
generations of the silkworm, and that tlie epidemic condition was 
only an exaggi ration of a normal state brought about by the method 
of cultivation and production of graine pursued The cure projxiscd 
by Pasteur was simply to take care that the stock whence graine was 
otitamed >hould be healthy, and tJic offspnng would then be he ilthy 
also Sm iH educations reared apa’i: from the ordinary magnanerie, 
for the production of grame alone, w ere recommended At mtcrvals of 
five days after spinning their cocoons specimens were to be opened and 
thechrj salules examined microseopically for corpuscles Should rone 
have appeared till towards the period of transformation and escape of 
the moths, the « ggs subsequently hatched out imght be dcpi ndid on 
to yield a fair crop of silk should the moths prove pcrfeetly free 
from corpusc les after depositing their eggs the next generation would 
certainly live well througJi the larval stage For special treatment 
towards the regeneration of an infected race, the most robust worms 
wt re to be selected, and the moths issuing from the cocoons were to be 
coupled m numbered ctlls, where the female was to be confined till 
she deposited her eggs I he bodies of both male and female were to 
lx. examined for corpuscles, and the eggs of those found absolutely 
frei from taint were preserved for simila’’ " cellular ' treatment in 
the following year By this laborious and painstaking method it 
has been founa nossible to re-establish a hemthy stocK of vilu'»bk 
races from previously highly-mf< cted breeds The re inng of worms 
m Hmalt educations under special supervision has been found to be 


a most effective means of combating pebnne In the same way the 
rcarmg of worms for giame m tlie open air, and under as far as 
possible naturd cond’iions, has proved equally valuable towards 
the development of a lurdy, vigorous and untainted stock Ihe 
open-air education was originally proposed by Chavannes of Laus- 
anne, and largely carried out m the canton ol V<iud by Roland who 
reared his worms on mulberry tt' s enclosed wfttun manchons ” 
or cages of wire gauze and canvas The msects appeared qui -kly to 
revert to natural conditions , the moths brought out in open air were 
strongly marked, hvely and active, and eggs left on the trees stood 
tjic seventy of the wmter well, and liatched out successfully in the 
following season Roland s experience demonstrated that not cold 
but Jieat IS the agent which saps the constitution of the silkworm and 
makes it a ready prey to disease 

Orasserie is another form of disease incidental to the silkworm 
It often appears before oa after tlic first moult, but 't is only aft( r the 
fourth that it appears in a more developed form The worm attacked 
presents the foUowmg symptoms the slan i-> distended as if swollen, 
IS rather thm and shmy, and the body of the worm seems to have 
increased, that is, it sutkis from f itncss, or is engratssd, hence its 
name Ihe disease is cliaractciiztd by the decomposition of the 
blood , m fact it is rtally a lorm of dropsy Ihe blood loses its 
transparency and becomes nulky, its volume increases so tliat the 
skm cannot hold it, and it escapes through the pores Ihis disease 
IS more accidental than contagious and rarely takes very damgerous 
proportions If the attack comes on a short tune before maturity, 
the worms are able to spm a cocoon of a feeble character, but worms 
with this disease never change into chrvsalides, but always die in the 
cocoon before transformation can take place The causes which 
produce it are not well known, but it is generally attnbutable to 
eunents of cold and damp air, to the use of wet leaves m feeding, 
and to sudden changts of temperature 

Another cause oi serious loss to the rearers is occasioned by 
Jhlacheru, i disease well known from the carliist times Pasteur 
showed that the origin oi tlie disease proceeded from microscopic 
organisms called fcrmtnts and vitnos One has only to ferment a 
certain quantity of mulberry leaves, chop them up and squeeze 
them, and so obtam a liquid, to find m it millions of ferments and 
vitnos It invariably heppens during the most active penod of 
fiedmg, three or four days after the fourth moult up to the nsirig, 
and generally appears after a meal of coarse leaves, obtained from 
mulbemcs pruned the same year and growing in damp soil Flacherie 
is an mtestmal disease of tlie cholera species and therefore contagious 
Ihe definite course is not occasioned so much from the ferments 
which exist m the leaves themselves, but from an arrest of the 
digestive process which allows the rapid rnultiphcatiori of the former 
in the mtestmes Good ventilation is indispensable to allow tlio 
worm to give out by transpiration the great quantity of water that 
It absorbs with the leaf If this exhalation is stopped or lessened the 
digestion in its turn is also stopped, the leaf remains longer than 
usual in the intestines, the microbes multiply, mvading the whole 
body, and tins bnngs about the sudden death which surpnses the 
rearers The true remedies consist in the avoidance of the fermenta- 
tion of the leaves by careless gathering, transport or packmg, m 
proper hygienic care m ventilation and m maintaining a proper 
degree of dryness in the atmosphere in rainy wi ather, and m &e use 
of qmckhme placed m different parts of the nursery to lacilitate the 
transpiration of the sUk-worms 


Wild Silks — The ravages of ptbrine and othex diseases had 
the effect of attracting prominent attention to the numerous other 
insects, allies of the mulberry silkworm, which spin serviceable 
cocoons It had 


been previously 
pointed out by 
Captain Hutton, 
who devoted 
great attention 
to the silk ques- 
tion as It affects 
the East Indies, 
that at least six 
species of Bmnbyx, differing It 1 
li mort, but also mulberry-feed 
mg, are more or less domesticated 
m India These include B textor, 
the boropooloo of Bengal, a large 
species having one generation 
yearly and producing a soft flossy 
cocoon , the Chinese monthly 



Fic ; — Chinese Tussur Moth, 
A ntheraea pernvi (male) 


worm, B sinensis, having several generations, and making 
a small cocoon , and the Madrasi worm of Bengal {B croesi), 
the Dassee or Desi worm of Bengal (B fortunatm) and B 
arracanensts, the Burmese worm — all of which yield several 
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generations in the year and form reelabie cocoons. Besides 
Uiese there are many other mulberry-feeding Botnbycidae in 
the East, principally belonging to the genera Theophila 

and Ocinara, the cocoons of which have not attracted cul- 
tivators. The maths yielding wild silks which have obtained 
most attention belong to the extensive and handsome 

family Saiurnidae. The 
most important of the 
species at the present time 
is the Chinese tussur or 
tasar worm, Antheraea 
pernyi (figs. 7, 8), an oak- 
feeding species, native of 
Mongolia, from which is 
derived the greater part of 
the so-tailed tussur silk 
now imported into Europe. 
Closely allied to this is 
the Indian tussur moth 
(fig. 9) Antheraea mylitta, found throughout the whole of 
India feeding on the bher tree. Zizvjyhus iujuba, and on many 




.suvcry grey colour, 
which Sir 'Damias 
Wardle of Eeek, who 
devoted a great 
amount of attention 
to the wiid-silk 


Fig. 9 . — Antheraea mylitta (female). 


question, succeeded 
in reeling. Next in 
promising qualities 
is the muga or 
raoonga worm of 
Assiam, Antheraea 
msama, a species to 
some extent domes- 
ticated in its native 
country. The 
yama-mai worm of 
Japan, Antheraea 
{Sarnia) yama-mai, an oak-feeder, is a race of considerable 
importance in Japan, where it was said to be jealously guarded 
against foreigners. Its eggs were first sent to Europe by 
Duchene du Bellecourt. French consul- 
general in Japan in 1861 ; but early in 
March following they hatched out, when 
no leaves on which the larvae would feed 
were to be found. In April a single worm 
got oak-buds, on which it throve, and 
ultimately spun a cocoon whence a female 
moth issued, from which Guerin M^neville 
named and described the species. A further 
supply of eggs was secretly obtained by a 
Dutch physician Pompe %'an Meedervoort 
in 1863, ^ now known that the 

worm was an oak-feeder, and would thrive 
on the leaves of European oaks, great 
results were anticipated from the miltiva- 
tion of the yama-mai. These expectations, 
however, for various reasons, have been 
BtG. lo.-Cocoon of disappointed. The moths hatch out at a 
• Antheraea mylitta. period when oak leaves are not ready 
for their feeding, and the silk is by 
no means of a quality to compare with that of the common 
mulberry worm. The me7.ankoorie moth of the Assamese, 
Antheraea mezankooria, yields a valuable cocoon, as does also 


the Atlas moth, Atiacus atlas, which has an omnivorous larva 
found throughout India, Ceylon, Burmah, China and Java. 
The Cynthia moth, Atiacus cynthia, is domesticated as a source 
of silk in certain provinces of China, where it feeds on the Ailan- 
ihus glandulosa. The eria or arrindi moth of Bengal and Assam, 
Attacus ricini, which feeds on the castor-oil plant, yields seven 
generations yearly, forming loose flossy orange-red and some- 
times white cocoons. The ailanthus silkworm of Europe is a 
hybrid between A. cynthia and A. ricini, fir.st obtained by 
Guerin Meneville, and now spread through many silk-growing 
regions. These are only a few of the moths from which silks of 
various usefulness can be produced ; but none of these presents 
qualities, savir^ perhaps cheapness alone, which can put them in 
competition with common silk. 

Physical and Chemical lielaiions of Silk. 

Common cocoons enclosing chrysalides weigh each from 16 
to 50 grains, or say from 300 to 600 of small breeds and from 
270 to 300 of large breeds to the lb. About one-sixth of this 
weight is pure cocoon, and of that one-lialf is obtainable as reeled 
silk, the remainder consisting of surface floss or blaze and of 
hard gummy husk. As the outer flossy threads and the inner 
vests are not rcelable, it is difficult to estimate the total length 
of thread produced by the silkwonn. but the ^oortion reeleii 
varies in length and thickness, 
according to the condition 
and robustness of the cocoon, 
in some breeds giving a result 
as low as 500 metres, and in 
others 900 to 1200 metres. 

Under favourable conditions 
it is estimated that ii kilo- 
grammes of fresh cocoons give 
I kilogramme of raw silk for 
commerce, and about the 
same quantity for waste 
spinning purposes. Sir 
Thomas Wardle of Leek, in — 

hishandbook on silk published ii-— Microscopic appearance 

in 1887, showed by a series of Silk ol Choncse Tussur. 
of measurements that the diameter of a single cocoon thread 
or have varied from r»Viyfh to part of an inch in 

diameter in the various spc'cics of Bombycides, whilst those of the 
Saturnides or wild species varied from -«oiith to -f vanth port of 
an inch. As this estimation presents some difficulties and diver- 
gences, the size of the thread is generally defined commercially 
by deniers or decigrammes, those of the Anthereas (wild 
silks) being said to range from 5 to 8 deniers or decigrammes, 
results confirmed by actual experience with the reeled thread. 
The silk of the various species of Antheraea and Attacus is also 
thicker and stronger at the centre of the reeled portion than 
towards its extremities ; but the diameter is much greater 
than that of common silk, and the filaments under the microscope 
(fig. 11) present the appearance of flat bands, the exudation 
from the two spinnerets being joined at their flat edges. On 
this account the fibres of tussur or tussore silk tend to split up 
into fine fibrillae under the various preparatory processes in 
manufacturing, and its riband structure is the cause of the glassy 
lustre peculiar to the woven and finished fibres. 

Silk fibre (see Fibres) consists essentially of a centre or core of 
fibroin, with a covering of sericin or silk albumen, and a little waxy 
and colouring matter. Fibroin, which is analogous to horn, hair 
and like dermal proiincts, constitutes alxiut 75 to 82 % of the entire 
mass, and has a compxisition represented by the formula Cj^H^NgOg. 
It has the characteristic appearance of pure silk — a brilliant soft 
white body with a pearly lustre — insoluble in water, alcohol and 
ether, but it dissolves freely in concentrated alkidinc solutions, 
mineral acids, .strong acetic acid and in ammoniacal solution of 
oxide of copper. Sericin, which constitutes the gummy covering 
(Fr. gr^s) of the fibre, is a gelatinous body which dissolves readily in 
warm soapy solutions, and in hot water, in which on cooling it forms 
a jelly with evtm as little as i % of the substance, ft is precipitated 
from hot solutions by alcohol, falling as a white powder. Its fonnula 
is CigHjaNgOg. According to P. Bolley, the glands of the silkworm 
contain semi-liquid fibroin alone, and it is on exposure to the air that 




102 SILK 


the surface is acted on by oxygen, transformmg tiae external pellicle 
into the more soluble form of sencm SUk is highly hygroscopic 
If desiccated at 250® F It will be found to lose from 10 to 15 % of 
moisture according to the condition of the silk It m a most perfect 
nom-conrluctor of electricity, aud m its dry state the Ubres frequeoitly 
get so electrically excited as to seriously interfere with their working^ 
so that it becomes nect'isary to moisten them with glycerin or soapy 
solutions Silk is readily distinguished from wool and other animal 
fibres by the action of an alkaUne solutibn cf oxide of lead, which 
darkens wool, Ac , owing to the sulphur they contain, but does not 
affect bilk, which is free from that body Again, silk dissolves freely 
in common mtric acid, which is not the case with wool From 
vegetable fibres silk is readily distinguished by the bright yellow 
colour It takes from a solution of picnc acid, which docs not adhere to 
vegetable Bubstances I he rod-hke appearance of silk and its absence 
of markings under the oucroscope are also easily recoguuable features 
of the fibre 

Stlk Manufacture 

Here we must distinguish between the reeled silk and the spun 
or waste Silk manufactures The former embraces a range of 
operations peculiat to silk, deahng as they do with continuous 
fibres of great length, whereas m the spun silk industry the raw 
materials are treated by methods analogous to those followed 
in the treatment of other fibres (see Weaving) It is only floss, 
injured and unreelable cocoons, the husks of reeled co<oons, 
and other waste from reeling, witli certain wild silks, whuJi are 
treated by the spun silk process, and the silk thereby produced 
loses much of the beauty, strength and brilliance which are 
characteristic of the manufactures from reeled silk 

i'tlature or Reeling — When the cocoons have been gathered the 
chrysalides they contam are killed cither by dry heat or by exposure 
to steam All cocoons stained by the premature death of the 
chrysalides {chtques), pierced cocoons, and any from other causes 
rendered unreelable, are put aside for the spun-silk manufacture 
Then the unmjiu'ed cocoons are by themselves sorted into classes 
having similar shades of colour, sue and quality of fibre Tins 
assortment is of great consequence for the success of the reeling 
operations, as unilormity of quality and evenness and regularity ot 
fibre are the most valuable features in raw silk ffrt object of 
reeling is to bnng together the filaments {have} from two or more 
(generally four or five, but sometimes up to twenty) cocoons, and 
to form them mto one continuous, uniform, and regular strand, 
which constitutes the ' raw silk ’ of commerce To do this, the 
natural gum of the cocoons winch holds the filaments together must 
be softened, the ends of the filaments of the required number of 
cocoons must be (^fiugUt, and means must be taken to unwind and 
lay these filaments together, so as to form, a smgle uniform rounded 
strand of raw silk As the rtthag proceeds the recler has to give 
the most careful attention to the tluclcness of the strand being pro 
duced, and to introduce new cocoons in place of any from which the 
reelablo silk has become exhausted In tins way a continuous uniform 
fibre or strand of raw silk of ludefioite length is produced ihc 
apparatus used for these purposes in some localities is of a very 
primitive kind, ard tlie rechng being uneven and lumpy the silk is 
of mfeilior quality aud low value With compaiativcly simple 
appliances, on the other hand, a skilled reeler, with trained eye and 
delicate touch, can produce raw silk of remarkably smooth aud even 
quahty According to the method commonly adopted in North 
Italy and France the cocoons are for a few minutts immersed in 
water a little nndtr the boding point, to which a small quintity of 
alkali has been added A gu-l with a small hand brush of twigs 
keeps stirring them in the water till the eilk softens, ind the outci 
loose fibres (floss) e<,t entangled with the twigs and come oil till the 
end of the mam filament {mai/re hrin) is found These ends being 
Secured, the cocoons are transferred to a basin or tray containing 
water heated to from 140® to 150“ F , In which they float whilo the 
alk IS being reeled off If the water is too cold tlie gum does not 
soften enough and tjie cocoons nse out of the basm m reeling , if 
It IS too hot the cocoons collapse and fall to the bottom The ends 
of the requisite number of filaments being brought together, they are 
passed through an eyelet or guuie, and similarly anotlier equal set 
are passed through a corresponding guide The two sets of filaments 
are then crossed or twisted around each other several tuirns as if to 
make one ffiread, after which they are separated and passed through 
separate guides to the reel round which they are separately wound 
when a lai^e nuniberof cocoons axe to be combined into one strand 
they aaay be reeled from the tray m four sets, which are first crossed 
m pairs, them combined mto two, and those two theq crossed and 
afterwards uombined into a smgle strand The object of crossing 
{cnotsaage) is to round, smooth and condense the separate filaments 
®f each Ket xhto one strand, and as the surface of the filaments are 
gummy and adhesive itis found on drying tliat they have agglutmated 
mto a compaet smgle fibre of raw silk In the most approved 
modem filatures there is a sqxjtate cocoon boiler {cutseuse), an 
oblong tank containing water boiled by steam heat In these the 
cocoons are immersed in rectangular perforated boxes for about 


three minutes, when they are transferred to the beating machine 
{haiteuse), an earthenware trough having a perforated false bottom 
through which steam keeps the water at a temperature of from 
140® to ifio® In this water the cocoons arc kept stirnng by small 
brushes rotated by mechanical means, and as the sUJc softms the 
brushes gradually rise out of the water, bringing entangled with 
them the loose iioss, and thereby revealing the mam filament of 
each cocoOn f he cocoons are next, in sufficient number, transferred 
to the reCler's tray (^bactnella), wlure the water is heated to about 
140° to 130® Prom the tray the filaments are carried through a 
series of pprcelam and glass eyelets, so arranged that the strand 
returns on itself, two portions of tlie satne strand being crossed or 
intertwisted for rounding and consolidation, instead of thi croissage 
of two separate strands as m the old method Tha reel to whicli 
the raw silk is led consists of a light six^armed frame, enclosed 
within a wooden casing having a glass frame in front, the enclosure 
bemg heated with steam-pipes To keep the strands from directly 
Overlaying each other olid so adlienng, the last guide through which 
the silk passes has a reciprocating motion whereby f)he fibre is 
distnbuted within 'certain limits oVef toe reel Fig i» presents a 
sectional view of a reelmg apparatus as used in Italy, and shows the 
passage of the thread from the basin to the reel, the threads bemg 
twisted around by the tavelette to give roundness to the tliread, 
but though the principle remains much the same, great improvements 
have been made on this model 

Throwing — Raw silk being still too fine and delicate for ordmary 
use, next undergoes a series of operations called throvymg, tlie 
object of which is to twist and double it into more substantial yam 
Ihc first operation of the silk throwster is winding He receives the 
raw silk lU hanks as it is taken from the reel ol the filature, and 
putting it on a light reel of a similar construction, called the swifts. 
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he winds it on bobbins with a rapid repiproc iting motion, so as to 
lay the fibre m diagonal hues These bobbins aie then in general 
taken to the first spinning frame, and there the single strands receive 
their first twist, which rounds them, and prevents the compound 
fibre fiom splitting up aud separitmg when, by the subsequent 
scouring operations, the gum is removed which presently binds them 
into one Next follows the operation of cleaning, in which the silk 
IS simply reeled frpm one bobbin to another, but em its Way it passes 
through a slit which is sufficiently wide to pass the filament but stops 
the motion whan a thick lump or mb le presented In the doubling 
which 19 the next process, two or njore filaments are y'ound togctlicr 
side by side on the same reel preparatory to their being twisted or 
thrown mto one yarn Bobbins to the Humber of strands which are 
to be twisted into one are mounted in a ci'eel on the doubling fr ime, 
and thf strands are passed over smooth rods of glaa? or metal through 
a reciprocating guide to the bobbui on which they are wound Each 
separate stranil passes througli the eye of a fa Her, which> should the 
fibre break falls down and instantly fetopS the iHachine, thus effectu- 
ally calling atfehtion to the fact that a thread ha» failed The 
spuming or throwing which follows is done on a frame with upngnt 
spindles and flyersjithe yam, as >ti is twisted bemg drawn forward 
through guides and wpund on revolving bpbbms with a reciprocating 
mottoq, Frorn these bobbins the sillj is reeled ifito hanktof definite 
length for the market ^tHHerous attempts have been made to 
simplify the sflk-tHtowk\g by combining two or more operations on 
one niachme,.but jiot as ydfi wifjh much success 
AiQcording to the qj^alipef of, raw ( silk, used afid the tliromng 
operations undergone the pnncipal classes of throvrii *lk are— (i) 
•’ Singles," which cOrtsis(: of k sfUglef strand of fwisted raw silk made 
up of the filaments of eight to- ten'cocoows '(l) tram ori weft thread, 
coniasting of two or tlwe strands of raw $ilk npt twisted before 
doublmg and only lightly spjin (this is soft, flossy apd comparatively 
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weak) , (3) ofganzine, the thread ubcd for warps, made from two and 
rarely tliree twisted strands spun ui the direction contrary to that 
in which they are separately twisted Silks for sewing and em- 
broidery belong, to a different class from those intended for weaving, 
and thread-m^ers throw their raw silks in a manner pecuhar to 
themselves . 

Numbering of Stlk —The metric system of waights and measures 
has boen adopted so widely that it forms the most suitable basis for 
the Mrage or counts of yarns The permanent Committee of the 
Pans International Congress of igoo, which was held for the purpose 
of unification Of the numorotage of counts, unaiumously decided — 
(o) With reference to cotton, silk and other textiles spun from fibres, 
that tliey should be based on a fixed weight and variable length, the 
unit being one metre to one gramme Ihus number 100 would be 
100 metres per gramme Calculated on the single strand (6) With 
reference to raw and thrown stlk, in order to enable the count to 
show the degrees of variation incidental to tins class of material. 
It was decided for a basis of a fixed length and variable count weight 
The length of skein adopted was 450 metres and the unit of length 
tlie half decigramme Thus thfe count of silk » expressed by the 
number of half decigrammes which the length of 450 metres weighs 
This obtains whether m tlxo single, double or more threads jomed 
toother in the doubhng 

This latter differs very little m actual practice from the previous 
method of dcttrmmation by the number of demers per 476 metres, 
the denier being calculated on the ecjuivalent of o 0531 gramme, the 
English equivalent sliowing 33^ doniers per one dram avoirdupois 

As the old systems of counts have some technical conveniences 
they will no doubt be retained for some time In some districts, 
especially in Yorkshire, the count is based on the number of yards 
per ounce, and m oth( rs the older method ot drams avoirdupois per 
loOo yard sktin The Enghsh cotton yam and spun silk counts arc 
reckoned upon the number of hanks of 840 yds in i ft> of silk, cotton 
being reckoned upon the single thread and spun silk on the doubled 
or finished thread Ihus 2' 40^ cotton indicates single 40* doubled 
to 20 hanks by 840 yds to the lb , while 40/2 fold spun ^k means a 
single 80“ doubled to give 40 hanks of 840 yds. to Uio lb All 
continental conditioning estabhshments now formulate their tests 
for counts on the agreement arnved at by the International Congress 
of 1900 

Conditioning - Silk in the raw and thrown state absorbs a large 
amount of moisture, and may contain a percentage of water without 
being manifestly damp As it is largely sold by weight it lieconies 
necessary to ascertain its condition m respect of absorbed water, an<l 
for that purpose official conditioning houses are estabhshed in all the 
considerable centres of silk trade In these the silk is tested or con- 
ditioned, and a certificate of weight issued m accordance with the 
results The silk is foi four hours exposed to a dry heat of 230® 1 , 
and immediately thereafter weighed 1 tlie weight n % is added 
as tlie normal proportion of water held by the fibre 

bcounng — Up to tins point the silk fibre continues to be com- 
paratively lustreless, stitt and harsh, from the coating of albumin- 
ous matter (gum or gris, on its surxacc As a ptcliniinaiy to most 
SI bsequont processes the removal of the whole or some portion of 
this gum 13 necessary by boiling off, scouring or dicreu'-age To 
boil off say 300 lb of thrown silk, about 60 lb of fine white socm is 
shied, and dissolved m about 200 gallons of pure water This 
solution is maintained at a heat of 195®, and m it the hanks of raw 
silk are immeiscd, hung ou a wooden roil, the hanks being roiitmually 
turned round so as to expose all portions equally to the solvint 
influence of the hot solution Alter being dried the hanks are packed 
m linen bags and boiled tor tliree hours m a weaker soapy solution, 
then wasbi^ out in pure warm water and dried in a centrifugal hydro- 
extractor According to the amount of gam to be boded off the soap 
solutions are made strong or weak , but care has to be exercised not 
to overdo the scouring, whereby loss of strength substance and 
lustre would result For some purposes— -making of gauzes, crapes 
flour bolting cloth and for what is termed “souples” — the silk is 
not scoured, and for silks to be dyed certain dark colours half scouring 
IS practised Ihe perfect scouting of silks removes from 20 to 27 % 
ot their weight, acconUng to the characte of the silk and the amount 
of soap or ou used in the working Scouring renders all common silks, 
whether white or yellow in the raw, a brdliant pearly white, with a 
delicate soft flossy texture, fiom the fact that the fibres which were 
agglutinated in icchng. being now dogummed, are separated from 
each other and show tneir individual tenuity in the yam bilks to 
be finished white are at this point bleached by exposure m a closed 
chamber to the fumes of sulphurous acid, and at tue close of the pro- 
cess the hanks aio washed in pme cold water to remove all traces of 
the acid 

biih Weighting — Into the dyeing of silk it is not here necessary 
to enter, ei^cept m so far as concerns a nefarious practice, carried 
on in dye-houses, which has exercised a most detrimental influence 
oa svUc trade bilk, we have seen, loses About one-fourth of its 
weight in scouring To obviate that loss it has lohg been the pmctice 
to some dark silks ' m the gum," the dye combining m these 
cases with the gum or gelatinous coating, and such silks are known 
as " souples " Both m tlic gum and in thfe boiled-off state silk has 
the pecuhar property of imbibing certain metallic salts largely and 
combining very firmly with them, the fibre remaining tO external 


appearance undimmishcd m strength and lustre, but much added to 
in size and weight Silk m the gum, it is found, absorbs these salts 
more freely than boiled-olf , so to use it for weighting there are these 
great inducements — a saving of the costly '’ud tedious boiling oh, 
a savmg of the 25 % weight which would have disappeared m boiling 
and a surface on which much greater sophistieation can be piactised 
than on scourtd silk In dynng a silk black a certain amount of 
weight must be added , and the common practice in former times 
was to make up on the silk whit was lost m the scouring Up to 
1857 the utmost the dyer could add was ‘ weight for weight," but an 
accidental discovery that year put dyers mto the way of using tm 
salts in weighting wi 1 result that Ihi y were t nablcd to add 40 or 
to scoured silk, 120 oz to souples and as much as 150 oz to spun silks 
This excessive adulteration quickly worked ils own cure by a de- 
creased consumption, and the weighting in practice in 1910 is con- 
fined to moderate and safer limits The use of tin salts, especiallj 
stannic chloiide, bnCb, enables dyers to weight all colours th^ same 
as black In his ' Report on Enghsh bilk Indus^^ry to the Roy il 
Commission on Icchnical Instruction (1883) bir Thomas Waidlc of 
Leek says — 

‘ Colours and white of all possible shades can very easily be im- 
parted to this compound of silk and tin, and this method is becoming 
extensively used in Lyons Thus weighting, which was until recently 
tliotight to apply only to black silks, and from which coloured silks 
were compaiativcly free, is now cheapening and detenoratmg the 
latter in pretty much the same rat^o as the former Thus the proto- 
and per-salts of iron, as well as the proto- and pcr-salts of tin, m- 
cludmg also a large variety of tannin, sumac, divi-divi, ehestnul, 
valoma, the acacias {Areca Catechu and Acaeia Catechu from India), 
from which arc obtained cutch and garrbier, Ac , are no longer used 
solely^ as mordants or tmctonal matters, but mamlv to serve the 
object of converting the silk into a g eatly-cxpandcd fibre, consisting 
of a conglomeration of more 01 less of these substances ' 

bugar also is employed to weight silk On this adulterant bir 
Thomas VVardle remarks — 

" With a solution o* sugar, silk can have its weight augmented 
fiom I oz to 3 oz ptr lb I am not quite suie that this method of 
weighting was not first used by the throwsters, as sugar is known to 
have been use<l for adulterating and loading gum silk for a very long 
tune, and then the idta was afterwaids aiiphed to silk alter tht 
dyeing oi'ierations It is much nsorted to lor weighting coloured 
silks by dytis on the continent, and, though a very clumsy method, 
no substitute has been found so clitap and easy of application 
Bichloride of tm, having chemu d afimity for silk fibre, bids fair to 
extinguish the use of sugai, which, fiom its hygromctric qualities, 
has a tendency to rum the silk to wluch it is apiilied, if great care be 
not taken to regulate the quantity There is not the shghtest use or 
excuse for tlio application of sugar, except to chcapiii the silk by 
about 15 to 20 % 

IV Jd Silk Dyeing — Among the disadvantages under which the 
silks of the wihl moths long laboured one of the most serious was 
the natural colour of the silks, and the extreme uilhculty wuth 
which they took on dyt"^ specially the light and brilliant eolouis 
Foi success m coping with this difiuulty, as will as m dcahng with 
the whole question of the cultivation and employment of ivild silk-^, 
the unwcaiying patience and great skill ot tir Thomas Waxdle of 
L« ek deserve siiccial mention Lcit i he natural colour of tussur silk 
is a greyish fawn, and that shade it was found impassible to discharge 
by any of the ordinary hleailung agents, o as to obtain basis for 
iiglit ami dihiate uyes Monover, the chiuncal chiricter of the 
tussur silk difleis fiom that ol the mulbeny silk, and the fibre has 
much less afimity for tinctori il substances, which it takes up un 
evenly, requi mg a large amount of clyt -stuffs Aftei protracted 
exjienmeiiting bir lliomas Wardle v as able in 1873 to show a senes 
of tussurs wcil dyed m all tli aarkcr hades of colour, but the Lghter 
and bright blues, pinks, scark ts Ac , he could not produce Subse- 
quently fessu du Mot ly found that the fawn colour of natural tussur 
could be discharged by solution of permanganate of potash, but the 
oxidi/ing action was so rapid ind violent that it destroyed the fibre 
itself GenlLr means of oxidation have smte been fouml for bleach- 
ing tussur to a fairly pale ground 1 he silk of the ena or castor oil 
worm [Attacus t cini) presents the same dilliculties m dyeing as the 
common tussur A port on of the ena cocoons aic white , while the 
others are of a lively Wow n colour and for the dyeing of light colouis 
the latter lequire to undergo a bleaching process Ihc silk takes up 
colour with dilticulty from a strong v it iiul is conscqmntly costly to 
dye Moonga silk from - 1 «/Aemert assawa has generally a lalhcr dark 
browra colour, but that appears to bt much influenced by the leaves 
on which the worm feeds, the cocoons obtained on the champaca 
tree (Mtcheha champaca) giving a fine white fibre much valued in 
Assam The dark colours are vtiy dillicult to bleach, but the silk 
Itself takes dye-colours much more freely and evenly than either 
tussur or ena silk (F W •) 

Trade and Commerce 

About the beginning of the 19th century the chief silk-produc- 
ing regions of the world were the I e\ ant (inijuding Broussa, 
Syria and Persia), India, Italy and h ranee, the two first named 
sending the low-pnced silk, the other two the fine qualities 



Table I Raw S^lk Production and Imfycrtaiion. 


104 



SILK 

Between 1840 and 1850, after the opening of trade with China, 
large quantities of silk were sent from the nortliem port of 
Sh^ghai, and afterwards also from the southern port of Canton 
Ihe export became important just at the time when disease m 
Europe had lessened the production on tl^e continent This 
increased production of medium silk, and the growing demand 
for fine sorts, mduced many of the cocoon-growers m the Levant 
to sell their cocoons to Europeans, who reeled them m Italian 
fashion under the name of “ Paten*. Brutia,” thus producing 
a very fine valuable silk In 1857 commenced the exportation 
of Japan silk, wh’ch became so fierce a competitor with Bengal 
silk as gradually to displace it m favour , and the native silk 
reeled in Beng 1 has almost ceased to be made, only the best 
European filatures, produced under the supervision of skilled 
Europeans, now coming forward 
Chma and Japan, both ot which contribute so largely to the 
supplies that appear in European and American statistics, only 
export their excess growth, silk-weavmg being carried on and 
native silk worn to an enormous extent m both countries The 
other Asiatic exporting coimtnes also maintain native silk 
manufactures which absoro no inconsiderable proportion of 
their raw material Since about 1880 the silk production of the 
world (including only exports from the East) has more tlian 
doubled, the variations owing to partial failures from some 
countries bemg more than compensated by mcrease from others 
The supphec available for European and American consump- 
tion have been carefully tal)ulated by the Lyons Chamber of 
Commerce, as shown by the table 
While the tables indicate the fluctuations of supply they show 
generally that Asiatic countries, m addition to supplying the neces- 
sities for t leir home trade, export to Luiope and America about three- 
fifths of the %/hole of the silk consumed in Western manufactures 
Up to the year ibOo the bulk of the silks from tlie East was shipped 
to London, but subsequently, owing to the importance of contmeiital 
demands, a large portion of the supphes has been unshipped at 
Genoa and Marseilles (especially ^he finer reeled silks fiom Japan 
and Canton), which are sold in the Milan and Lyons markets Those 
for American consumption are sent direct by the Pacific route via 
San Francisco Tabic 11 shows tlie ofiicial annual returns of silk 
imports mto Great Bntam from i8«o to 1908 


Table II — Imports of Silk into Great Britain 


Years 

Raw Silk 

Knubs or 
Husks of Silk 
and Waste 

Thrown Silk 

Silk (mrludmg 
Lace, &c ) 
Manufacture 


3.673,949 

4,522,702 

3.065,771 

i , 503,-283 

1,697,668 

1,413,320 

1.332.480 

1,252,848 

1,109,930 

1,337,579 

1,160,265 

1,036,258 

1,195,366 

1.110.481 

55,002 

67,239 

83,466 

46,392 

62,923 

60,720 

48,162 

55.782 

66.782 

71,450 

72,055 

66,348 

66,299 

64,669 

203,567 

323,947 

559,289 

502,777 

572,599 

664,641 

624,859 

802,964 

662,077 

769,297 

878,850 

924,007 

938,112 

809,610 

13,329,935 

10,984,073 

10,466,537 

11,412,263 

16,923,176 

14,767,610 

13,708,645 

14,320,541 

13,493,961 

13,585,462 

13,010,766 

13,069,588 

12,862,834 

11,907,661 


The power loom, owmg to the improvement m its mechanism, has 
gained a distmct precedence and materially increased its produemg 
power In tlie development of silk manufacture the hand loom has 
taken a very secondary position In order to form a relative idea of 
the importance of the vanous countries engaged m silk manufacture, 
a tabulation of the number of looms employed in each country would 
prove an madequato guide, owuig to the variations from time to tune 
ot the fabrics woven, as also to the difficulty m obtaining trustv orl^y 
statistics of the number m active operation The production and 
consumption of raw material shown in Table III was prepared by 
Messrs Chabn^res, Morel & Co of Lyons, Marseilles ana Milan, an^ 
issued in 1905 

Amenca i^^tes a premier position in consumption of the raw 
material The development and expansion of silk manufacture, 
owing to the importance and extent of the home market, coupled 
with high protective tariffs, has been enormous In 1867 the im- 
port of raw material amounted to 491,983 h) In 1905 a record was 
reached of 17,812,1331b During the decade of 1898 to 1908 the 
consumption has gone on steadily from about 10 million n> in the 
first five years to an average of 15 million lb In the second half 
oi decade. France comes a good second m importance with a 
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consamption of 9 to ro million 1ft annually Lyons is the head- 
quarters of the trade, pnncipally in the production of dress fabrics, 
plain and figured, and other light and heavier fabrics St Etienne 
and St Chamond are important centres for the ribbon trade There 


— CoMSMW/^iiC/w of liaur MaUrnU 



Production 

A\ er^igc of Scawns 
1903 1904 1904 
190S, 190s 1906 

Consumption 
Sanio Average of 
Yeirs 1902 1903, 
1904 

Europe — 



France 

1,276,000 

9,519,400 

Italy 


2,125,200 

Switzerland 

y(j,ooo 

3,509,000 

Spam 

170,000 

402,600 

Austria 

1 Hungary 

360,800 

3^3.400 

) 1.707,200 

Russia and Caucasus 

893)200 

2,796,200 

Bulgaria, Servia and Rouraam 1 

343, 2o» 
138,600 

37,4'io 

Greece and Crete 

44,000 

Salonica and Adnanoplt 


66,000 

Germany 

6,261,200 

Great Britam 

Nil 

1,559,800 

Amenr i — 



United States 

Nil 

13,481,600 

Asia — 



Brutia 

1,207,800 

66,000 

Syria 

1,100,000 

556,600 

242,000 

Persia (i^xiiorts) 

(no estimates) 

Turaestan „ 

600,600 

„ 

China „ 

8,960,600 

„ 

Canton, China „ 

4,661,800 

„ 

Japan 

11,136,400 

563,200 

„ 

Inch V „ 

770,000 

1 onquin and Armam „ 

22,000 

(no estimates) 

Africa — 




Nil 

440,000 

Morocco 

Nil 

154,000 

Algciid, Tunis 

Nil 

143,000 

Various countnes 

Nil 

121,000 

Total lb 

42,226,800 

43,445,000 


decrease m irrjiorts of raw material from th^ fact before mentioned 
that formerly London was tlie centre of distribution for Lastem 
silk, which IS now disembarked at other European ports for continental 
consumption The shrmknge 13 the more noticeable m the throwmg 
branch of the industry Many of the mills formerly in operation m 
Ocfby, Nottingham, Congltton §nd Maccltsheld have been closed 

owing to the importation of foreign thrown silks from Italy and 
France, where a lower rate of wages is paid to the opciatives em- 
ployed in this branch In like manner the manufacture of silk 
fabrics m the districts of Manchester, Middleton, Macclesfield, 
London (Spitalfields) and Nottingham (for silk laee) has decreased 
proportionately Against this we must set off a decided increase 
in the manufacture of mixed goods, carried on principally m Scotland, 
Yorkshire and Lancashire 

llie remarkable development of tho Comparatively new trade m 
spun silk goes far to compensate for the loss of the older trade of net 
bilk, and has enabled th« expoits of talk manufactures from Great 
Britain to be at least maintained and to show some signs of ex- 
pansion Silk spinning has chiefly developed in the Yorkshire, 
Lancashire, Cheshire and Stafiordsh re textiles centres Its ex- 
pansion and importance may be seen from tho fact that the imports 
of waste, kuubs, Ac , which in ihOo was 150O cwts , reaclicii lu 190^ 
a record of 72,055 cwts But it is highly significant that while the 
exports of British silk manufactures have not decreased, the imports 
m the meantime have shown a marked expansion Although the 
use of silk goods has unquestionably increased since the middle of 
tlie iqtli Cl nlury, the expansion of native productions has not kept 
pace with that growth (IL Sn ) 

The Spinning of “ Silk Waste ” 

The term silk waste includes all kinds of raw silk which may be 
unwindable, and therefore uasuited to the throwing process 
Before the introduction of machinery applicable to the spmnmg 
of silk waste, the refuse from cocoon reeling, and also from silk 
winding, which is now used in producing sjHin silk fabrics, 
I hosiery, &c , was nearly all destroyed as being useless, with the 
exception of that which could be hand-combed and spun by 
means of the distaff and spinning wheel, a method which is 
still practised by some ot the peasantry m India and other 
Eastern countries 

The supply of waste silk js drawn from the following sources 
(i) The silkworm, when commencing to spin, emits a dull, lustre- 
less and uneven thread with which it suspends itself to the 
twigs and leaves of the tree upon which it has been feeding, or 
to the straws provided for it by attendants m the worm-reanng 
establishments this first thread is unreelable, and, mweover, 
is often mixed with straw, leaves and twigs (2) Tlie outside 
layers of the true cocoon are too coarse and uneven for reeling , 

Iable IV — SiM Goods exported from the United Kingdom 


N B — The difference in the totals is owing to the figures b«ing 
based on the production m seasons, and that of consumption upon 
calendar years 

are also important manufactures of silk at Calais, Pans, Nimes, 

Tours, Avignon and Koubaix Germany follows France with a 
consumption for tne various fabrics of over six million H) annuallv 
The pnncipal seat of the trade m that country ,s at Crefclcl, nearly 
one half of the production of the empire being manu 
factured there Velvt f is the special featuic ot the 
industry, about one half of tho looms being devoted to 
this textile, the remainder being devoted to union 
satins, pure broad silk goods and nbbons Other 
pnncipal centres of tho silk trade in Rhenish Prussia 
are Vicrsen, Barmen, Elberfeld and Muhlheim The 

f irovincc of Saxony has also iniporlant manufactures of 
ace and glove fabrics Ihird on the list of con- 
tinental producers is Switzerland , Zunch takes the 
lead with broad goods (failh s, armures, satins, serges, 

Ac ), and Basel rivals St Etienne in tho ribbon trade 
Russia, by a prohibitive tariff on manufactured silks of 
other countnes, has since i8qo developea and fostered a 
trade which consumes annu illy about 3 million tb of raw 
material for its home industry llus has also stimulated 
silk culture in the Caucasus, from which piovmce it 
draws about one-third of its supplies A special feature 
of its manufactures consists of gold and silver tissues 
and brocades for sacerdotal use Moscow is one of the 
principal seats for the weaving of these fabrics Italy, 
the early home of the silk trade m Europe, Iht land 
of the gorgeous velvets of Genoa and the damasks anti 
brocades of medieval Sicily, Venice and Florence, now 
takes only a sixth place, the centre of greatest activity 
being at Como but Genoa still makes velvets, and the 
brocades of Venice are not a thing of the past Austria 
and England follow on the hst of important silk manu- 
factures The former has found its principal tle- 
velopmcnt in Vienna and the immediate neighbourhood 

By special grants from the Hungarian government silk-reehng ] and as the worm completes its fask of spinning, the thread 
h^ been fostered and encouraged In 1885 the production of raw | becomes finer and weaker, SO both the extieme outside and 

■“ ! ™ put a..de as waste (3) Pierced cocoons-, r 

In the United Kingdom ah the silk industries (those depending I from which the moth of the silkworm has^emerged — and 
on spun silk alone excepted) have been declining since the French damaged cocoons (4) During the process of reeling from the 
Treaty of i860 came into operation Ih s cannot be gauged by the ' cocoon the silk often breaks , and both m finding a true SMid 
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Year 

Raw SUk 

Knubs, 

Husks, 

S Ik Waste 
and Noils 

Throw n and Spun Silk 

Silk Manufactures 

Bntish 

Foreign 

and 

Colonial 

Bntish 

Foreign 

and 

Colonial 


lb 

cwts 

i 

lb 

/ 

1 

i860 

3 153,993 

1,506 

826,107 

426,866 

I 587,303 

224,366 

1865 

3,137,292 

1,212 

767.058 

306,701 

1,404,381 

166,0^0 

1870 

2,644,402 

4,167 

1,154,364 

39,771 

1,450,397 

166.207 

1875 

2,551,417 

1,777 

880,923 

87,924 

i, 734 ,ai 9 

328,426 

1880 

947,165 

9,241 

683,591 

7,553 

2,030,659 

259,023 

1884 

3 / 7,349 

6,538 

612,951 

50,559 

2,175,410 

644,722 

1888 

167,086 1 

7,438 

388,828 

63 192 

2,664,244 

727,673 

1892 

164,150 1 

7,397 

322,894 

32,574 

1,655,310 

730,^16 

1896 

142,034 1 

5,053 

265,142 

74,140 

1,423,174 

725,133 

1900 

192,616 

5,691 

425,647 

35.858 

1,637,915 

919,011 

1901 

244,566 

5 370 

291,311 

48,666 

1,429,381 

1,0 ’1,637 

1902 ' 

152,463 

6,i6o 

237,718 

95,862 

1,393,314 

1,071,633 

1903 

178,458 

9,740 

256,341 

81,707 

1,436,734 

1.038,634 

1904 

186,174 

9,148 

2i8,88r 

43,938 

i.Oo |,554 

1,241,242 

1905 

188,246 

13,524 

298,299 

53. 

1,693,314 

1,142,217 

190b 

92,124 

3,243 

323,873 

1 57,143 

1,858,634 

1,094,657 

1907 

80,645 

5,007 

401,336 

47,404 

2,009,613 

1,490,066 

1908 

42,898 

6,571 

101,316 

43,714 

X 244,546 

1,427,974 
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reelable thread, and in joining the ends, there is unavoidable 
waste, (5) K,aw silk skeins arc often re-reeled , and in this 
process part has to be discarded this being known to the trade 
as gum-waste The same term — gum-waste — is applied to 
“ waste ” made in the various processes of silk throwing , but 
manufacturers using threads known technically as organzines 
and trams call the surplus “manufacturer’s waste” I'mally 
we have the uncultivated varieties of silks known as “ wild 
silks,” the chief of which is tussur Ihe different qualities of 
“ waste,” of which there are many, vary in colour from a rich 
yellow to a creamy white , the chief producing countries being 
China, Japan, India, Italy, France and the countries m the 
Near East; and the best-known qualities are steam wastes, 
froni 'Canton, knubs, from Chma and from Italy and other 
Western countries , frisons, from various sources , wadding and 
blaze, Shanghai , chma, Hangchow , and Nankm buttons , 
Indian and Szechuen wastes , punjum, the most lustrous of 
wastes , Chma curheS ; Japan wastes, Imown by such terms as 
kikah ostue, &c, , Frencn, Swiss, Italian, China, Piedmont, 
Milan, &c There are yellow wastes from Italy, and many more 
far too numerous to mention 

A silk “ throwster ” receives his silk m skein form, the thread 
of which consists of a number of silk fibres wound together to 
make a certain diameter or size, the separate fibre havmg 
actually been spun by the worm, and this fibre may measure 
anything from 500 to 1000 yds m length The silk- waste spmner 
receives his silk m quite a different form* merely the raw 
material, packed m bales of various sizes and weights, the contents 
being a much-tangled mass of all lengths of fibre mixed with 
much foreign matter, such as ends of straws, twigs, leaves, 
worms and chiysaUs It is the spinner’s busmess to straighten 
out these fibres, with the aid of machinery, and then to so 
join them that they become a thread, which is known as 
spun silk 

There are two distinct kmds of spun silk — one called ** schappe ” 
and the other “ spun silk ” or “ discharged spun silk ” AH 
silk produced by the worm is composed of two substances — 
fibroin, the true threarl, and sencm, which is a hard, gummy 
coating of the “ fibroin ” Before the silk can be manipulated 
by tnachmery to ,any advantage, the gum coatmg must be 
removed, really dissolved and washed away— ^nd accordmg 
to the method used m achieving this operation the result is 
either a “ schappe ” or a “ discharged yam ” The former, 
“ schappmg,” is the French, Itahan and Swiss method, from 
which ttie siUc when fimshed is neither so bright nor so good in 
colour as the “ discliarged sdk ” , but it is very clean and level, 
and for some purposes absolutely essential, as, for instance, in 
velvet manufacture 

^chapping — Ihe method is as follows If waste silk is piled m 
a lu ap in a damp, warm place, and kept moist and warm, tnc gum 
will m a few days' time begin to ferment and loosen, and can then 
be washed off, leaving the true thread soft and supple , but the smell 
caused by the fermentation is so offensive that it cannot be practised 
m or near towns Therefore schappe spmners place tlicu degummmg 
plant in the lulls, neau: or on a stream of pure water 1 he waste silk 
IS put into large kilns and covered with hot water (temperature 
170® F ) These are then hermetically closed, and left for a few hours 
for the gum to ferment and loosen When thoroughly softened— the 
tame occupied depending on the heat o* the water and nature of the 
silk- -the contend of the kiln arc taken out and placed into vats of 
hot water, and allowed to soak there for some time Thence the 
Silk IS taken to a washing maclune, and the loosened gum thoroughly 
washed away Ihe &ilk is then partly dried in a hydro-extractor, 
and afterwards put xn rooms heated by steam-pipcs, where the 
drying is completed 

Discharging '* is the method generally used by the Enghsh, and 
results m a silk having bnlJiance and purity of colour In this 
process the silk waste is put into strong, open meshed cotton bags, 
made to hold (in accordance with the wish of individual spinners) 
from I lb to 5 lb in weight When about 100 lb of silk has been 
bagged, the whole is placed in a large wooden tub and covered with 
boihng water in which 12 to 20 lb of white curd soap has previously 
been dissolved In this the silk is boded from one to two hours, 
then taken out and put through a hydro-extractor to remove the 
dirty gummy selution Afterwards it is put into another tub of 
soapy hquoT, and boiled from one to one and a half hours It is 
ihqu onoe more hydro-extracted, and finally taken to a stove and 
lined " Discharged silk ' must be entirely free from gum when 


finished, where “ schappe ” contains a percentage of gum — some- 
tunes as much as 20 % 

From this stage Ixith classes of silk receive much the same treat 
ment, differing widely m detail m different mills and districts 

Conditioning — The ‘ degummed silk," after it as dried, is allowed 
to absorb a certain amount of moisture, and tjius it becomes soft 
and phable to the touch, and properly conditioned for working by 
machinery 

Beating — When the waste contams any large percentage of worm 
or clurysahs, it is taken to a cocoon beater, " a machme which has 
a large revolving di^k on which the silk is jiut, and while revolving 
slowly IS ’>eatcn by a leather whip or flail, which loosens the silk and 
knocks out the wormy inatUr After the beating, the silk presents 
a more loose appearance, but is still tangled and mixed in length of 
fibre The object of the spinner at this pomt is to straighten out the 
tangles and lumps, and to lay the fibres parallel the first machme 
to assist m this process bemg known as an openmg machine, and 
the second as a fillmg engine 

Opening and F ilhng — -1 he silk to be opened is placed on a latticed 
sheet or feeder, and thus slowly conveyed to a series of rollers or 
porcupines (rollers set with rows of projecting steel pins), which hold 
the silk firmly while presenting it to the action of a large receiving 
drum, covercti with a shtrt of vulcanized rubber, set all over with 
fine steel teeth As the drum revolves at a good speed, the silk is 
drawn by the steel teeth through the porcupmes into the drum in 
more or less straight and parallel fibres When the teeth are full 
the machine is stopped, and the silk strapped off the drum, then 
presentmg a sheet like appearance technically known as a '^lap ” 
Tho lap IS taken to the filnng engine, which is similar in consti uction 
and appearance to the opener as far as the feedmg arrangements, are 
concerned, but the drum, m place of being entirely covered with 
fine steel teeth, is Sjpaced at mtervals of from 5 to 10 m with rows 
of coarser straight teeth, each row set parallel with tlie axle of the 
machine The silk drawn by the rows of teeth on the drum through 
the porcupine rollers (or jporcupme sheets in some cases) covers the 
whole of tho drum, hooked at certam intervals round the teeth , 
and when a sufficient weight is on the machme, it is stopped, and an 
attendant cuts, with a knife, the silk along the back of each row of 
teeth, thus leaving a fringe of silk booked on the pms or teetn 
This frmge of silk is placed by the attendant between two hmged 
boards, and whilst held firmly m these boards (called book-boards) 
IS pulled off the machine, and is called a " strip " , the part whu h 
has been hooked round the teeth is called the " face,” and the other 
portion the " tail “ By these means the silk has been opened, 
straightened and then cut into a certain length, the fibres now being 
fairly laid parallel and ready for the next operation, known as silk 
dressing 

Stlf> Dressing — This is the process equivalent to combing in the 
wool industry Its purpose is to sort out the different lengths of 
fibre, and to clear such fibres of their mbs and noils There are two 
well-known piinciples of dressing one known as " flat fiamc,” 
giving good result with discharged silk, and the other known as 
'' circular frame " dressmg, suitable for schappes 

The flat dressing frame is a box or frame holding a certain number 
of book-boards from the fillmg engine, which boards when full of silk 
are screwed tightly together m the frame Ihe fiame is capable of 
being raised mto contact with travf*llmg combs, affixed to an endless 
belt placed round two metal rollers about 0 ft apait The attendant 
allows the silk to enter gradually into close contact with the combs, 
which comb through the sUk m exactly the same manner as a lady 
combs her tresses In a circular frame the silk is clamped between 
boards, and these arc fixed on a large drum This dium revolve •> 
slowly, and m its revolution conveys the fnnges of sUk past two 
quickly runnmg smaller combing drums These combing drums 
bemg covered with fine steel teeth penetiate their combs through 
the frmges of silk deiiending from the large drum, thus combing 
through the silk In each nachme the object is tlie same Tirst 
the fiUed silk is placed into a holding receptacle, clamped fast, and 
presented to combing teeth These teeth retain a certain proportion 
of shorter fibre and rough places and tangled poitions of silk, which 
are taken off the combs m a book-board or wrapped round 1 stick 
and again presented to the combs This fibre again yulds combings 
which will also be combed, and so on for five or six times until the 
combings are too short, and are taken tiom the maebinc and known 
as noils The productions from these several combings arc known 
as “ drafts " and are of different lengths tho product of the filled 
silk first placed in the dressing frame bemg the longest fibre and of 
course the most valuable 

I he flat frame is the most gentle m its usage of the silk, but is most 
costly in labour , whilst the circular frame, bemg more severe m its 
action, IS not suitable for the thoroughly degummed silks, but on 
the other hand is best for silks contammg much wormy matter, 
because the silk hangmg down mto the combing teeth is thoroughly 
cleansed of such foreign matter, which is deposited under the machine 
Tlus method also has the advantage of bemg cheaper m cost of labour 
Recently a new maclune has been invented givmg the same results 
as circukr frame the silk depends from boxes into combs, and at the 
same time has the gentle action of the flat frame The cost of the 
operations is as cheap as the circular fnme, therefore the machme 
combines the advantages of each of its predecessors 
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Noth —The noils rtsullmg from the drebsmg operations are some- 
times combed, the comb used being similar to those used m the 
cotton trade 1 he resulting sliver is used by silk spmners who make 
a speciality of spinnmg short fibres, and the exhaust noils are bought 
by those who spin them up mto “ noil yarns on the same pnnciple 
as wool Iho yams are chiefly used by manufacturers of powder 
bags The noils arts also in great demand for mixing with wool to 
make fancy effects in wool cloths for the dress goods trade 

Drafts — The drafts from the dressing frame arc valued in accord- 
ance with tiieir length of fibre, the longest bemg known as A or ist 
drafts and so on — 

lot 2nd 3rd 4th 5th 6th 

Drafts Drafts Drafts Drafts Drafts Drafts 

or as quality A B C D Shorts 

Kach draft may be worked mto a quality of its own, and by such 
means the most level yarns are obtamed But occasionally one or 
more drafts are mixed together, when price is the determining factor 

Processes peculiar to Silk Spinning Industry — The foregoing pro- 
cesses are all peculiar to the silk waste trade, no <Jther fibre having to 
go through such processes, nor needmg such machinery In the 
first stages of the spuu-silk mdustry, the silk was dressed before 
boihng the gum out , the resultmg drafts were cut mto lengths of one 
or two mches The silk was then boiled and afterwards beaten, 
scutched, c<irded, drawn spun, folded &c , m exactly the same way 
as fine cotton Short fibre silks are still put through cards and treated 
like cotton , but the value of silk is in its lustre, elasticity and 
strength, which characteristics are obtained by keeping fibres as long 
as possible Therefore, when gill drawing machmery was mvented, 
the cutting of silk mto short fibres ceased, and long silks are now 
prepared for spinning on what is known as " long spinmng process " 
Following the process of dressing, the drafts have to go tlirough a 
senes ot machines known as preparing machuies the objeet being to 
piece up the lengths of fibre, and to prepare the silk for spinning 

Preparing or Drawing Machinery — A faller or gill drawing maehme 
consists of a long feeding sheet which conveys silk to a pair of rollers 
(back rollers) These rollers present tlie silk to a set of fallers (steel 
bars mto wluch are fixed fine steel pms), wluch carry forward the silk 
to another pair of rollers, which draw the silk tlirough the pms of the 
fallers and present it to the rollers m a contmuous way, thus fonmng 
a ribbon of silk called a ‘‘ sliver " The fallers are tr welled forwards 
by means of screws, and when at the end of the screw are dropped 
automatically mto the thread of a receivmg screw fixed below, which 
Games tlie fallers bock to theu starting pomt to be nsen by cams mto 
the top pair of screws thus to repeat tlieir journey 

Silk 'spreader — This is the first of tlie series of drawing machines 
The drafts from the dressing frame are made into httle parcels of a 
few ounces in weight, and givt u to the spreader, who opens out the 
silk and spreads it thmly and evenly on to the feeding sheet, placing 
a small portion of the silk only on the sheet Another portion is 
opened out and placed tail end to the first portion and these opera- 
tions are repe itcd until the reqmsite weight is spread Durmg this 
tune the silk has been conveyed through live fallers uid mto a laige 
receiving drum about 3 ft in diameter, the silk being wrapped tlunly 
and evenly all round the circumference of the drum When the 
agreed-ou weight is en the drum, the silk is drawn across the face of 
tlie drum par illel with its axle, and pulled off m form ot a she*et, and 
IS called a lap This lap is tlun, but presents the fibres of silk now 
joined and overlapped in a contmuous form, the length measured 
by the circumference of the drum This lap 13 sometimes re-spre id 
to make it more even, and at othir times taken to a drawmg machine 
which aehvers m a shver form 1 his shver is taken tlirough a senes 
of four other drawmg machines called ‘ four head drawing box '' 
Eight or more shvers are put behind the first drawing head, con- 
veyed througli the fallers and made mto one shver in front of the 
machine I his shver is put up behind the second drawmg , eight or 
more ends together run through the second head agaui mto one 
silver and so on through the third and fourtli heads of drawmg 
All these doubhngs of the shver and re-drawing are for the purpose 
of getting each fibre to he parallel and to make the shver of an equal 
weight over every yard of its length From the last head of driwing 
the shver is taken to a machine known as a gill rover This is a 
drawing maclune fitted with fallers through which the silver is drawn, 
but the end from the front roller is wound on to a bobbin The 
machine is fitted with 20 to 40 of these bobbins placed side by side, 
cuid its product is known as ‘ stubbing roving,” it being now a soft, 
tluck thread of silk, measunng usually either 840 or 1260 yds to 
I lb weight Hitherto all the drawing has been by rollers and fallers, 
but m the next machine the drawing is done by rollers only 

Dandy Roving Frame — This is a frame bmlt with forty or more 
spindles Two or three slubbmg rovings are put up behind the 
maclune opposite each spindle , each end is guided separately mto 
back rollers and thence between smaller rollers, known as earner 
rollers, to the front rollers The back rollers revolve slowly, the front 
rollers quickly, thus drawmg the rovings out into a thmner size or 
count The product is wound on to the bobbin by means of flyer and 
spmdle, and is known as dandied or fine roving, and is then ready for 
the spinning frame 

Spinning — The spinning is done by exactly the same methods 
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as cotton or worsted, viz LilUcr muUs, nng frames, c-ip or flyer 
frames, the choice of machine being tkl'-rmincd by the size or count 
of yam intended beto produced 

Twisting and Doubling — If a 2-fold or 3-fold yam is needed, then 
two or more ends of the spun thread are wound together and after- 
wards conveyed to tlie twisting frame for the purpose of puttmg the 
needed twist in the yam necessary for weaving or other require- 
ments This process is exactly the sa ne as in the cotton or worsted 
mdustry, nng or flyer frames being used as desired 

Weft Yarns — These are taken straight from the spinning frame, 
wound on to a long paper tube and so dehvered to the manufacturer 
ready to place m the loom shuttle 

Tolded Yarns are hairy after bemg spun and folded, and in addition 
sometimes contain nibs and rough places I he fibre and nibs have to 
be cleaned off by means of a gassing machine so constructed that the 
end of silk (silk yam) is fnetioned to tlirow off the mbs, and at the 
same time is run very rapidly through a gas flame a sufficient numlier 
of times to bum off the hairy and fibrous matter without injuring the 
maul thread The yam is now ready for reehng into skeins or for 
warping, both of wluch op< rations are common to all the textile 
yams It may be washed or dyed j list as reqmred, either in hank or 
in w trp 

Growth of Industry and Uses of Spun Silk — As will h ive been 
gathered, spun silk is pure silk just as much as tlxat used by the 
throwster The spinning mdustry has not decreased in England 
The number of mills has decreased, but maclunery now runs so much 
more quickly than formerly that more yam is being spun, on fewer 
spindles The American spinning industry shows httle signs of 
expansion in spite of a protective tariff of some 35 % The conti- 
neutal spmners have largely mereased, but are developmg into huge 
syndicates, ail working on the schappe principle The three chief 
sjmdicates, one each in Italy, Trance .ind Switzerland, worx very 
much together, practically ruluig the prices for yams and raw 
materials 

Spun sUks arc ust d largely for silk hmngs, hosiencs, sewing thre ids, 
elastic webb'Ug, lace, plush and many other purposes, such as mufiiers, 
dress goods and blouse silks , also for mixing with other fibres in form 
of stripes m the weavmg of various fabrics, or to be used m what arc 
known as mixed goods, i e a w arp of silk and weft of some other fibre 
or weft of silk and a warp of cotton or other fibre Ihe article known 
as tussur spun is prepared m exactly the san c manner os otlicr spun 
silks, but its chief use is to make an imitation of sealskm known 
commercially as silk se il (A Mel ) 

SILL, EDWARD ROWLAND (1841-1887), American poet and 
educationist, was bom at Windsor, Connecticut, on the 
of April 1841 He graduated at Yale m 1861, as class poet, 
engaged in business m California , entered the Harvard Di\ inity 
School m 1867, but soon left it for a position on the staff of the 
New York Evening Mail , and after teaching at Wadsworth and 
Cuyahoga Falls, Ohio (1868-1871), became pnncipal of the 0 in- 
land High School, California He was professor of English 
literature at the university of California m 1874-1882 His 
health was failing, and he returned to Cuyahoga Falls m 1S83 
He devoted himself to literary work, abundant and largely 
anonymous, until his death m Cleveland, Ohio, on the 27th of 
February 1887 Much of his poetry vas contnbuted to the 
Atlantic Monthly, the Century Magazine, and the Overland 
Monthly Many of his graceful prose essays appeared in “ The 
Contnbutore’ Club,” and others appeared in the niam bodv of 
the Atlantic Among his works are a translation of Rau’s 
Mozart (1868), The Hermitage and Other Poems (1868), The 
Venus oj Milo and Other Poems (1883), a farewell tribute to his 
(California friends , Poems (1887) , The Hermitage and Later 
Poems (1889) , Hermione and Other Poems (1900) , The Prose of 
Edward Rowland Stll(ic)oo ) , Poems (1902) He was a modest and 
charming man, a graceful essav 1st, a sure cntic His contribu- 
tion to American poetrv^ is small but of fine quality His best 
poems, such as The Venus of Milo, The Tool’s Prayer and 
Opportunity, give him a high place among the mirior poets of 
America, which might have been higher hut for his early death 

S(.e A Memorial volume pnvatelv pnntcd by bis fnends ui 1887 , 
and ** Biographical Sketch '* m The Poetical Works of Edward 
Rowland Sill (Boston, 1906), edited by Wilh im Belmont Parktr with 
Mrs Sill’s assistance 

SILL(0 Eng Mid E sylle,selle, the word appears m Icel 
syll, svtll, Swed syU, and Dan syld, and in German as Schwclle , 
Skeat refers to the Teutonic root swal-, swell, the word meaning 
the rise or swell formed by abeam at a threshold , the Lat solea, 
from which comes Fr seud, gives Eng “ sole,” Also sometimes 
used for “ sill ”), the horizontal base of a door or window frame 
A technical distmction is made between the inner or wooden base 
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of the window-frame and the stone base on which it rests — 
the latter being called the sill of the window, and the former 
that of its frame This term is not restricted to the bases of 
apertures , the lower horizontal part of a framed partition is 
called Its sill The tenn is sometimes incmrertly written “ cill " 
(See Masonry ) 

SILL, in geology, an intrusive mass of igneous rock which 
:oa‘jolidated beneath the surface and has a large horizontal 
extent in comparison with its thickne'-s In the north-eastern 
ounties of England there is a great mass of this kind known 
vs the Whin Sill The term “ whin ” is used m many parts of 
Ii-ngland and Scotland to designate hard, tough, dark -coloured 
ocks often of igneous origin, and the Whin Sill is a mass of dolente 
ir, more strictly, quartz-diabase Its most striking character 
s the great distance over which it can be .traced It starts not 
ar north of Kirkby Stephen (Co DuniAjd) and follows a 
lortherly course, desrnbing a great curve with its convexity 
owards the west, till it ends on the sea-shore at Bamborough 
lot far south of Berwick-on-Tweed ITie length of the outcrop is 
ibout 8o m , but m places it is covered with superficial deposits 
ir may be actually discontinuous Near Haltwhistle, however, 
t is visible for about 20 m , and as it lies among softer rocks 
limestones and shales), it weathers out on a bold craggy ridge or 
scajpment When it crosses the streams the resistant character 
)f the Igneous rock is indicated by waterfalls or “ forces,” 
ligh Force in Teesdale The thickness varies from 20 to 150 
t , but averages 90 ft In some places the W hm Sill splits up 
nto two or more smaller sills which mav unite, or one of them 
tiay die out and disappear, and often «mall attendant sills, 
esembling the mam mass m petrographical character, appear m 
ssociation with it It is diflic ult to estimate the area over which 
t extends, as it dips downwards from its outcrop and is no longer 
isible, but we may conjecture that it spreads over no less than 
000 sq m underground 

rhe rocks m which it lies belong to the Carboniferous Lime- 
tone ser'es, and the Sill is probably one of the manifestations of 
he volcanic activity which occurred during the later part of the 
arboniferpus period Manv similar sills, often of large size, 
hough none so great as the Whin Sill, are found m the Scottish 
oalfields There arc few lavas or ash beds at or above the 
lonzons on which these intrusive rocks he, and hence it has been 
oncluded that towards the close of that volcanic episode m 
Iritish geological history the molten magmas which were impelled 
pwards towards the surface found a plac e of rest usually within 
he sedimentar)’’ rocks, and rarely flowed out as lavas on the sca- 
ottom (the intrusive succeeding the effusive phase of volcanic 
ction) In the Carboniferous rocks the Wliin Sill lies almost 
ke an interstratified bed, following the same horizon for many 
iiles and hardl) varying more in thickness than the sedimentary 
•ands which eccompany it This, however, is true only on a 
irge scale, for where the junctions are well exposed the igneous 
ock frequently breaks across the layers of stratification, and 
ometunes it departs quite suddenly from one horzon and passes 
0 another, where again for a time it continues its apparently 
egular course Its intrusive character is also shown by the 
mission of small veins, never ver\ persistent, cutting the 
ediments above or below it In addition, it bakes and haidens 
he adjacent rocks, both below and above, and this proves that 
he superjacent beds had alreadN been deposited and the molten 
liahase forced its wav along the bedding planes, as naturil 
ines of weakness The amount of contact alteration is not 
sually great but the sandstones arc hardened to quart/ites, 
he shales become bnttle and splinterv and m the impure 
imestones many new calc-sihcates are produced 

ITie Whin Sill consists of a dark-green granular diabase, in 
k-hich quarts or micropegmatite appears as the last product of 
ry stallization It is not usually vesicular and is not porphyntic, 
hough exceptions may occasionally be noted At both the upper 
nd the under surface the diabase becomes much finer grained, 
nd the finest ‘intrusive veinlets which enter the surrounding 
orks mav even show remains of a glassv base These phenomena 
re'due to the rapid cooling where the magma was m contact with 


the sediments No ash beds accompany the Whin Sill, but there 
are certain dikes which occur near it and probably belong to the 
same set of injections In many places the diabase is quamed as 
a road-mending stone 

The great Palisade trap of the Hudson River, ^hich is an almost 
exact parallel to the Whin Sill, is an enormous slicct of igneous rock 
exposed among the Tnassic beds of New Jersey and New York It 
has an outcrop which is about 100 m long, its thickness is said to be 
in places 800 ft , though usually not above 200 to 300 ft Like the 
Whin Sill the rock is a quartz-diabase occasionally passing into 
olivine diaba .e, especially' near its edges The Palisade diabase is 
compact, non-vesicular and non-porphynt c as a rule It follows the 
bedding planes of the sedimentary rocks into wluch it was mjected, 
but breaks across them locally and produces a considerable amount 
of contact alteration In New jersev, however, there is also an ex- 
tensive development of effusive rocks which are ohvme-basalts, and 
by their slaggy surfaces, tlie attendant ash-beds and their strictly 
conformable mode of occurrence, show that they were true lavas 
poured out at the sutface There can be httle doubt that they belong 
to the same period as the Palisade trap, and they are consequently 
later than the Whin Sill 

These great sheets of igneous rock mtiuded into cold and nearly 
horizontal strata must have solidified very gradually Xheir edges 
ire fine grained owing to their havmg been rapidly chilled, and the 
wiiole mass i"- usually divided by joints into vertical columns, which 
are narrower and more numerous at top and base and broader in 
the centre Where exposed by denudation the rocks, owing to 
tjiis system of jomtmg, tend to present a nearly vertical, mural 
escarpment which seems to consist of polygonal p'lllars 1 he name 
" Palisade trap ” expresses this type 01 scenery, so characteristic of 
intrusive sills, and very fine examples of it may be seen on the banks 
of the Hudson Itiver In Britain it is no less clearly shown, as by the 
Sill at Stirling on wluch Wallace s Monument is placed , and by the 
\v til-known escarpment of Sahsbury Crags which fronts the town of 
Ldinbu»-gli 

In the Tertiary volcanic district of the West of Scotland and North 
Ireland, mcluding Skye, Mull and Antrim, innumerable sills occur 
Pcrliaps the best known is the bciur of Eigg, which fonns a high ndge 
temunatmg in a vertical chtf or Sciur m the island of higg, one of the 
inner Hebrides At one time it was supposed to be a lava-flow, 
but A Harker has maintained that it IS of intrusive origin Ihi bi 1 
occupies only a small area as compared with those above descnbef< 
Its length IS abou two and a half milts and its breadth about a 
quartei of a mile On the east side it terminates in a great cbff from 
300 to 400 ft high, rising from a steep slope below This cliff is 
beautifully columnar, and shows also a horizontal banding, simulat- 
ing bedding Ihe back of the intrusive sheet is a long noge sloping 
<lownwards to the w'est The rock of which the Sciur of 1 igg consists 
IS i velvety black jiitchstone, containing large shining crystals ol 
felspar , it is dull or cryptocrystalhne in places, but its glassy char- 
acter IS one of its most remarkable pecuhaiities 

In the Tertiarj volcanic series of Scotland and Ireland intrusive 
sheets build up a great part of the geological succession They arc 
for the most part olivine-basalts and doicntes, and while some of 
them are nearly horizontal, others are inclined Among the ]ava> of 
the basaltic plateaus there is great abundance of sills, which are so 
numerous, so thin and so nearly concordant to the bedding of the 
effusive rocks that thcie is great difficulty in distinguishing them 
As a rule, however, they are more perfectly columnar, more coarsely 
crystalline and less vesicular than the igneous rocks which ''onsoli- 
dated at the surface These sills arc harder and more rt sistant than 
the tuffs and vts’ciilar lavas, and on the hill slopes their presence is 
often indicated by sma’l vertical steps, while on the cliff laces their 
columnar jointing is often very conspicuous 

On modern volcanoes intrusive sheets arc seldom visible except 
where erosion has cut deep valleys into the mountams and exjiosed 
their mtenor structure This is the case, for example, m Ireland, 
Tenenife, bomma and Flna and m the volcanic islands of the West 
Indies In their origin the deep-seated injections escape notice , 
many of them in fact belong to a period when superficial foims of 
volcanic action havo ceased and the orifices of the craters have been 
obstructed by ashes or plugged by hard crystalline rock But in the 
volcanoes of the Sandwich Islands the craters are filled at times with 
liquid basalt which suddenly escapes, without the ajipcarance of any 
lava at the surface The molten rock, m such a case, must have found 
1 passage underground, following some bedding phine or fissure, and 
giving rise to a dike or sill among the older lavas or m the stdime nt- 
iry rocks beneath Many of the gieat sills, however, may have 
been connected with no actual volcanoes, and may represent great 
supplies of Igneous magma which rose from beneath but never 
actually reached the earth’s surface 

The connexion between sills and dikes is very close , both of them 
are of subterranean consohdation, but the dikes occupv vertical or 
highly inclined fissures while the sdls have a marked tendency to a 
horizontal position Accordingly we find that sills are most common 
m stratified rocks, igneous or sedimentary Very frequently s IIs give 
rise to dikes, and m other ca^'cs dikes spread out m a honzontal 
direction and become siils It is often of considerable importance to 
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distinguish between sills aud lavas, but this may be by no means 
easy Ihe bciur of Ligg is a good example of the difficulty in iden- 
tifying intrusive masses Lavas indicate that volcanic action was 
going on contemporaneously with the deiiosit of the beds among 
which they occur Sills, on the other hand, snow only that at some 
subsequent pcriod*thcre was hquul magma working its way to the 
surface (J S F) 

SILLIMAN, BENJAMIN (1779-1864), American chemist and 
geologist, was bom on the 8th of August 1779 at Trumbull (then 
called North Stratford), Connecticut Fntenng Yale College 
m 1792, he graduated m 1796, became tutor m 1799, and m 
1802 was appointed professor of chemistry and mineralogy, a 
position which lie retained till 181^3 when by his own desire he 
retired as professor emeritus Not only was he a popular and 
successful teacher of chemistry, mineralogy and geology m the 
college for half a century, but he also did much to improve and 
extend its educational resources, especially* m regard to its 
mineralogical collections, the Trumbull Gallery of Pictures, the 
Medical Institution and the Sheffield School of Science Outside 
Yale he was well known as one of the few men who could hold the 
attention of a popular audience with a scientific lecture, and on 
account of his clear and interesting stvie, as well as of the un- 
wonted splendour of his illustrative experiments, his services 
were m great request not only m the northern and eastern states 
but also in those of the south His original investigations were 
neither numerous nor important, and his name is best known to 
scientific men as the founder, and from 1818 to 1838 the so'e 
editoi, of the Amertcan Journal of Science and Arts — often called 
Stilt tnan's Journal —<m<i of the foremost American scientific 
serials In r8io he published A Journal of Trcaiels tn England^ 
Holland and Scotland, in which lie described a visit to I urope 
undertaken m 1801; m preparation for the duties of his chair He 
paid a second visit in 1851, of which he also issued an account, 
and among his other publicavions were Elemenh of Chemtstrv 
(rS3o), and editions of W Henrv’s Chemistry with notes (1808), 
and of R BakewelTs Geology (182^) He died at New Haven on 
the 24th of November 1864 

His son, Benjamin Six liman (1816-1885), chemist and 
mineralogist, was born at New Haven on the 4th of December 
1816 After graduating at Yale in 1837 he became assistant to 
his father, and in 1847 was appointed professor in the school of 
applied chemistry, which was largely due to his efforts and formed 
the nucleus of the subsequent Sheffield School of Science In 1849 
he was appointed professor of medical chemistry and toxicology 
in the Medical College at Louisville, Kentucky, but relinquished 
that office in 1854 to succeed bs father in the chair of chemistry 
at Yale The duties of this professorship, so far as they related 
to the Academic College, he gave up m 1870, but he retained lus 
Connexion with the Medical College till his death, which happened 
at New Haven on the i jth of January 1885 Much of his time, 
especially during the Dst twenty y ears of his life, was absorbed in 
making examinations of mines and preparing expert reports on 
technical processes of chemical manufacture, but he was also 
able to do a certain amount of original work, publishing papers 
on the chemistry of various minerals, on meteorites, on photo- 
graphy with the electric arc, the illuminating powers of gas, See 
A course of lectures given by him on agricultural chemistry in 
tTie winter of 1845-1846 at New Orleans is believed to have been 
the first of its kind in the Umtecl States In 1846 he published 
First Principles of Chemistry and m 1S58 First Principles of 
Physics or Natural Philosophy, both of which had a large circula- 
tion In 1853 edited a large quarto illustrated volume. The 
World of Science, Art and Industry, which was followed in 1854 
by The Progress of Science and Mechanism In 1874, when the 
1 00th anniversary of Priestley’s preparation of oxygen was 
celebrated as the “ Centennial of Chemutrv ” at Northumberland, 
Pa , where Priestley died, he delivered an historical address 
on “ American Contributions to Chemistry,” which contams a 
full list, with their works, of American chemists up to that date 
From" 1838 to 1845 he was associated with his father m the 
editorship of the American Journal of Science, and from 1845 
to the end of his life his name appeared on Ae title page as one of 
the editors in chief 


SILLIMANITE, a rock-forming mineral consisting of aluminium 
silicate, A 1 SiO,; It has the same percentage chemical composi- 
tion as cyanite {qv) and andalusiLe {q v ), but differs from these 
m crystalline form and physical characters It crystallizes in 
the orthorhombic system and has the form of long, slender 
necdlts without terminal planes, which are often aggregated 
together to form fibrous and compact masses , hence the name 
fibrohle, which is often employed for this species The name 
sillimanite is after Benjamin Silhman the elder There is a 
perfect cleavage in one direction parallel to the length of the 
needles The colour is grey ish-whitc or brownish, and the lustre 
Vitreous ITie hardness is 6\ and the specific gravity 3 23 
Sillimanite is a characteristic mineral of gneisses and crystalline 
schists, and it is sometimes a product of contact-metamorphism 
It has been observed at many localities , e g in Bohemia (the 
hoierktesel of Lindacktr, 1792), with corundum m the Carnatic 
(fibrolite of comte de Boumon, 1802), Chester in Conrecticut 
(sillimanite of G T Bowen, 1824), Monroe in New York (“ mon- 
rolite ”), Bamle near Brevik in Norway (“ bamlite ”) Pre- 
historic implements made of copipact sillimanite are found m 
western Europe, and have a certain resemblance to jade imple- 
ments (L J S ) 

SILLY, weakly foolish, stupid This is the current sense of a 
word which has much changed its meaning The O F sieltg 
(usually gesSig) meant prosperous, happy, and was formed 
from seel, lime, season, htnee happiness, cf Itel scela, bliss , 
Ger selig, blessed, liappy, &c , probably also allied to L*it 
salvus, whole, safe The development of meaning is happv, 
blessed, innocent or simple, thence helpless, v^reak, and so foolish 
The old provmc lal and Scottish word for a caul iqv) was ” silly - 
how,” t e “ luc ky cap ” The development of meaning of 
“ simple,” literally “onefold ” (I at simplex), plain, artless, hence 
unlearned, foolish, is somewhat paralltl A special meaning of 
“ simple,” in the sense of medicinal herbs, is due to the supposition 
I that each nerb had its own particular or simple medicmal value 
I SILURES, a powerful and warlike tribe m ancient Britain, 
occupying approximately the counties of Monmouth, Brecon 
and Glamorgan They made a fierce resistance to the Roman 
conquest about a i) 48, but a Dgionary' fortress (Isca Silurum, 
Cderleon) was planted m tlicir midst and by a d 78 thcN were 
overcome Their town Venta bilurum (Cserwent, 6 m W of 
Chepstow) became a Romanized town, not unlike Silclicster, but 
smaller Its massive Roman walls still survive, and recent 
excavations have revealed a town hall and market square, a 
temple, baths, amphitheatre, and many comfortable houses with 
mosaics, &c An inscription shows that under the Roman Empire 
It was the (heplteu of the Silures, whoce ordo or county council 
provided for the local government of the district (F J H) 
SILURIAN, in geology, a senes of strata which is here uncier- 
stood to include those Palaeozoic rocks which he above the 
Ordovician and below the Devonian or Old Red Sandstone, 
VIZ the Llandovenan (Valentian of C Lapworth), Wenlockian 
and Ludlovian groups of Great Britain with their foreign equiva- 
lents A word of caution is necessary , however, for m the early 
history of British stratigr vphy theexact delimitation of “ Silurian” 
was the subject of a great controversy', and the term has been 
used with such varying significance in geological literature, that 
considerable confusion r ly arise unless the numerous inter- 
pretations of the title are understood The name “ Silurian ” 
was first introduced by Sir R I Murchison m 1835 for a series of 
rocks on the border counties of England and Wales — a region 
formerly inhabited by the Silures Murchison’s Silurian em- 
braced not only the rock groups indicated above, but others 
below them that were much older, even such as are now classed 
as Cambrian About the same time A Sedgwick proposed the 
term Cambrian for a great succession of rocks whii h mcludes 
much of Murchison’s Silurian system m its upper part , hence 
arose that controversy whicJh left so lasting a mark on British 
geol(^ In 1850 A d’Orbicny suggested the name “ Murchi- 
soman ” for what is here retained as the Silunkn system As 
a solution of the difficulties of nomenclature, Professor C 
lApworth m 1879 proposed the term Ordovician systems (q*v ) 
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for those rocks which had been the Lower Silurian of Murchison 
and the Upper ( ambrian of Sedgwick An approximate cor- 
relation of ^e usages of the title “ Silurian ” is here given m 
tabulated form — 


K 1 Murchispn A Sedgwick C Lapworih I 


bilunan 

(( 'ppcr Silurian 
of ‘.omc authors ) 


Ordovician | 

(J^wcr Silurian 
of some authors ) 


The Silurian rocks are almost wholly of marine origin and in- 
clude all the usual phases of sedimentation , shales and mudstones, 
marls and limestones, sandstones and grits arc all represented 
m Great Britain and m most other countries where the Silunan 
IS known The majonty of the rocks weie deposited m the com- 
paratively shallow waters of epicontinental seas, the graptolitic 
shales and sponge-bearing cherts being perhaps the representa- 
tives of the deeper waters Locally, glauconitic limestones and 
ironstones (Clmton beds) indicate special conditions , while the 
isolation and desiccation of certain marine areas (New York) 
towards the close of the period gave rise to beds of red sandstone, 
red marls, gypsum and rock salt The hydraulic limestone 
(Water Lime) of New York was probably a brackish-water forma- 
tion In Sweden and elsewhere some of the limestones and shales 
are distinctly bituminous 

Distribution —In the preceding Ordovician period several well- 
marked mantle provinces arc mdicated by the mssil contents of the 
rocks At the beginning of Silurian time a general transgression of 
the sea —which had commenced at the close of the Ordovician was 
m progress m the N hemisphere (Lurope and the Appalachian 
region) 1 his culminated at the time when the Wcniock oeds and 
thci’- equivalents (Niagarun and Oesel beds) were forming at the 
bottom of a great penarctic sea or shallow ocean It is thus found 
that the same general characters prevail in the bilunan of Bntain, 
N America, Scandinavia and the Baltic region, Russian Poland 
(Podoha, Kielcc, Galicia), the Arctic regions, New Siberia (Kotelny), 
Otenk district, Waigatsch, N 7cmbla, Tunguska, Greenland, 
Grmnell X^nd and China The Bohemian region, compnsing central 
Boheuua, Thuringia, Fichtclgebirge, Salzburg, Pyrenees, Languedoc, 
Catalonia, Soutli Spam, Elba and Sardinia, alone retained some of its 
marked individuality Later m the penod a gradual withdrawal of 
the sea set in over the N hemisphere, aftecting the British area 
(except Devon), the left of the Rhine, Norway and the Baltic region, 
R Russia, Siberia and the Ural region, Spitzbergen, Greenland and 
the W states of N America Ihus the later Silurian conditions 
heralded those of the succeeding Devonian and Old Retl Sandstone 
and there is generally a gradual passage from one set of rocks to the 
other (Dowotonian of Great Bntam) The Silurian rocks may occur 
in close continuity with the upper Ordovician, as in S Europe . or, 
as in the typical region, the Llandovery beds may rest unconformably 
upon older rocks in N America also there is a marktd uncon- 
formity on this horizon A large part of N America was apjiarently 
land during part of Silunan tune the lower members are found m the 
i; alone, while the Cayaguan division is found to extend farther E 
tlian the middle or Niagaran division, but not so far W The falls 
of Niagara owe their existence to the presence of the hard Lockport 
and Guelph beds resting upon the softer Rochester shales Most 
of the essential information as to the distribution of Silunan rocks 
liidU be found m a condensed form m the accompanying table and 
map , but attention may here be drawn to the upj^r Silunan 
(t-udlovian) limestone of Cornwallis Island, the mid-SUunan lime- 
stone of Gnnnell Land and the lower Silurian limestone of New 
Siberia. Limestones of lower and middle Silurian age arc found also 


in Timan, Tunguska and elsewhere m N Russia Rocks of this 
system m S America have been only superficially studied , they 
occur m the lower regions of the Amazon, where they bear some 
resemblance to the Medina and Clinton stages of N America, 
and m Bohvia and Peru Little is known of the Silurian rocks 

- — — j— — . recorded frqm N Africa 

eriLBn A dt Lapparent ' ^ Rene\ ler Silurian Life Our knOW- 

_ _ ledge of the life of this penod 

o . IS limited to the inhabitants of 

brackish 

8 H T 3 waters of certain distncts The 

^ m -r i remains of marine organisms are 

® § .3^ ' abundant and varied Grap- 

y 2 w tolitcs flourishtd as in the pie 

rt I OQ -O 9 "2 ceding penod, but the forms 

a ij N characteristic of the Ordovician 

O'-' ^ gave place early m the Silunan 

^ ^ smgle-axis type {Mono- 

^ g' « o' graptidae) which prevailed until 

go •- a * the close of the penod {Rast- 

I .2 3 ^ rites, Monograptus, Retiohtes 

m ^ and Cyrtograptus) As m the 

Ordovician rocks, the grapto 
htes have been largely em 
^ ployed as zonal indicators 

Tnlobites were important , the 
' genera Calymene, Phacops and 

g hnennurus attained their maxi 

C mum development , Proetus, 

•2 Bronteus, Cypnaspis, Arethusina 

S may be mentioned from among 

^ many other genera The 

ostracods Leperditia and Bey- 
I rtchta are very abundant locally A feature of great interest is 
' the first appearance of the remarkable Euryptend crustacean 
Eurypterus, which occasionally reached the length of over a yard, and 
of the hmulids, Neolimulus and Hemaspts The cephalopods were 
the predominant molluscs, especially Orthoceras and vanous abbrcvi- 
atcef or coiled orttioeeras like fonns {Cyrlocerab , Phragmoceras, 
J rochoceras, Ascoceras) there was also a Nautilw;, and an early 
form of gomatite has been recordt d Gasteropods include the genera 
Platyceras, Murchisonia and Belhrophon , the pteropod i entaculites 
13 very abundant in certain beds The pelecypods were not very 
important {Cypruardinia, Cardiola interrupta, C cornucoptae) 
Next to the cephalopods in importance were the brachiopods in the 
lower Silunan pentamerus-hke forms still continued (P hmghtii, 
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P oblongus), but the spire-beanng forms soon began to increase 
{Spinier, Whitfieldia, merii>ti»a, A try pa) Other genera include 
Rhynchonella, Chonetes, Terebratula, Strophomena, Stricklandinia 
The bryozoa, especially the bulky rock-building forms, were less m 
evidence than m the Ordovician The echinodcrms were well 
represented by thecnnoids {Cyathocrinus, Crotalocnnus, Taxocnnus) 
some of which are found in a state of beautiful preservation at 
Dudley in England, Lockport (New York), Waldron (Indiana) in N 
Amcnca and also in Gothland m the Baltic Cystids were abundant, 
but less so thsm in the Ordov*iciah blastoids made their first appear 
ance Corals, mostly tabulate forms, flourished in great abundance 
m the clearer waters and frequently formed reefs {Favosites goth- 
landtca. Holy sites catenulana. Alveolites, Heholites) , tetracoralhan 
forms include Stauno, Cyatnophyllum, Cystiphyllum, Acervularia, 
Omphytna and the remarkable Goniophyllum Sponges were repre- 
sented by Astylospongia, Aulocopium, &c The peculiar genera 
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H ece pf acuities and lschadi*es occur in the Silurian Foraminifera I 
and radiolaria als-o left their remains in the rocks 1 he most highly 

organized <iniraal!> of the Silurian period were the fishes which had 
already made their appearance in the Ordovician rocks of Colorado 
and Russia Ihe Silurian fish include selachians (Onikus, Thyestts), 
and the occuircnce of lemains of the obscure backboned ostra- 
coderms (placoderms) is particularly worthy of notice {Pteraspis, 
Cephalaspts, Trtmalaspis, Cyathaspis, 1 helodus, Lanarkta, buker~ 
aspts) Scorpions [Palaespkonus) have been found m Lanark, 
Gothland and New York Plant remains are very fully repre- 
sented land plants have been recorded from the Harz and Kellcr- 
wald (H Potonie, 1901), and large silicificd stems —up to 2 ft m 
d'ameter -perhaps representing a gigantic seaweed (Nemaiophycus), 
have been found m Wales and in Canada Pachytheca is a small 
spherical body often associated with Nematophycus Gtrvanella is 
another obseure algal plant 

As a natural result of the open character of the great Silurian 
cnarctic sea referred to above, there are many points of resemblance 
( tween the fauna of the several regions of the N hemisphere , this 
has been specially noticed m the community not only of genera but 
of species between Britain, Sweden and the intenor of N America 
(Iowa, Wisconsin, Illinois) Goniophyllum pyramidale is common to 
Iowa and Gothland , A try pa reticularis, Orthoceras annulatum and not 
a few others are common to Lurope and N America An extremely 
interesting circumstance is the aflmixturc of a periarctic and 
Bohemian fauna in the Australasian rtgion 

In a general sense the Silurian pfiiod was one of comparative 
quiescence as regards crustal disturbances, and a relative sinking of 
the land was followed by a relative elevation affecting wide areas m 
the N hemisphere Local oscillations, such as those taking part in 
the formation of the Salma beds, &c , were naturally taking place, 
but the folding of the Scandinavian mountains and m the N highlands 
of Scotland continued throughout the period accompanied by a great 
amount of thrusting Volcanic activity was quite subordinate m 
Silunan times , flows of diabase occurred at the commencement of 
the period in Bohemia, ahd evidence of minor basaltic flows and tuffs 
IS found at Tortworth m Gloucestershire and at a few locahties m N 
America 

For further information, see articles on the Cambrian, Ordovician, 
Llandovery, Wenlock, Ludlow Systems and Groups (J A H ) 
SILVA, ANTONIO JOS£ DA (1705-1739), Portuguese drama- 
tist, known as “ the Jew,” was born at Rio de Janeiro, but came 
to Portugal at the age of eight His parents, JoAo Mendes da | 
Silva and Louren^a Coutmho, were descended from Portuguese 
Jews who had emigrated to Brazil to escape the Inquisition, but 


in 1702 that tribunal began to persecute the Marranos m Rio 
and in Octobtr 1712 Louren9a Coutmho fell a victim Her 
husband and ihildren accompanied her to Portugal, w'hcre she 
figured among the “ reconciled ” m the auto-da je of die 9th of 
uly 1713, after undergoing the torment onl> Her husband, 
avmg then acquired a fixed domicile m Lisbon, settled down 
to advocacy with success, and he was able to send Antohio tb the 
university of Coimbra, where he matriculated m the faculty of 
law In 1726 Antonio was suddenly imprisoned along with his 
mother on the 8th of August , on the i6th he suffered the first 
interrogation, and on the 23rd of September he was put to the 
torment, with the result that three weeks later he could not sign 
his name He confessed to h iving followed the practices of the 
Mosaic law, and this saved his life He went through the great 
auto-da-fi held on the 23rd of October in the presence of King 
John V and his court, abjured his errors, and was set at liberty 
His mother was only released from pnson in October 1729, after 
she had undergone torture and figured as a penitent in another 
auto-da- fS Meanwhile Antonio had gone back to Coimbra, and 
finishing his course in 1728-1729 he returned to Lisbon and 
became associated with his father as an advocate He found an 
ignorant and corrupt societv ruled by an immoral v et fanatical 
monarch, who wasted millions on unprofitable buildmgs though 
the country was almost without roads and the people had 
become the most backward m Furope As his plays show the 
Spectacle struck Antonio’s observation, but he had to criticize 
with caution He produced his first pla> or opera in 77 J3, and 
the next year he married a cousin, D Leonor Maria de Carvalho, 
whose parents had been burnt by the Inquisition, while she 
herself had gone through an auto-da- ji m Spam and been exiled 
on account of her religion A daughter was bom to them in 
1734, but the years of their happiness and of Silva’s dramatic 
career were few, for on the 5th of October 1737 husband and wife 
were both imprisoned on the charge of “ judaizmg ” A sla\ e 
of theirs had denounced them to the Holy Office, af^J ffhdugh 
the details of the accusation against them seem *trivial And even 
contradictory, Antonio was condemned to death On the iSth 
of October he was beheaded and his body burnt in an auto-dil-fi ) 
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for those rocks which hud been the Lower Silurian Of Murchison m Timan, Tunguska and elsewhere in N Russia Rocks of this 
and the Upper Cambrian of Sedgwick An approximate cor- system m S America have only supertcially studied they 
1 ^ ^ << o 1 » ’ 1- occur m the lower regions of the Amazon, where thtv bear some 

relation of ^e usages of the title Silurian is here given in resemblance to the Medma and Chnton stages of ^ America, 
tabulated form . * ^ ^ . 


Ordovxcian 

(I^wcr Silurian 
of some authors ) 


tabulated form — 1 and m Bohvia and Peru Little is known of the Silurian rocks 
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Great xJntom and m most other countries where the Silurian the predominant molluscs, especially Orthoceras and vanous abbrevi- 
IS known The majority of the rocks were deposited in the com- ated or coded orthoceras like forms (Cyrtoceras, Phragmoceras 
paratively shallow waters of epicontinental seas, the graptolitic ^^ochoceras, Ascoceras) , there was also a Nautilus, and an early 
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Oknk district, Waigatsch, N 7 cmbla, lunguska, Greenland, ) t-onttnent 

Gnnnell lAnd and China The Bohemian region, compnsing central --- \ fO 

Bohemia, 1 hunngia, Fichtelgebirge, Salzburg, Pyrenees, Languedoc, ' f ' ^ 'sV/ 

Cataloma, Soutli Spain, Elba and Sardinia, alone retained some of its f ^ 

marked individuality Later in the period a gradual withdrawal of SUunan Penod ti ^ 

the sea set in over the N hemisphere, affecting the Bntish area SuKKested duu-ibution 

(except Devon), the left of the Rhine, Norway and the Baltic region, of Land a Water 

N Russia, Siberia and the Ural region, Spit/bergen, Greenland and *'•«' <** lappMew ^ 

the W states of N Amenca Ihus the later Silurian eondibons poniom Miett* ngiom’tn y 

heralded those of the succeeding Devonian and Old Red Sandstone, . . — rw k- 

and there is generally a gradual passage from one set of rocks to the 

other (Downtonian of Great Bntam) 1 he SUunan rocks may occur P oblongus), but the spire bearing forms soon began to increase 
m close continuity with the upper Ordovician, as in S Europe, or, (Spirtfer, Whttfieldia, Meristma, A try pa) Other genera include 
as m the typic U region, the Llandovery beds may rest unconformably Khynchonella, Chonetes, Terebratula, Strophomena, Stncklandinia 
upon older rocks in N Amenca also there is a marked uncon- The bryozoa, especially the bulky rock-buUdmg forms, were less wi 
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otner tuowntonian of Great Bntam) 1 he SUunan rocks may occur P oblongus), but the spire bearing forms soon began to increase 
m close continuity with the upper Ordovician, as in S Europe, or, {Spirtfer, Whttfieldia, Meristma, A try pa) Other genera include 
as m the typic U region, the Llandovery beds may rest unconformably Khynchonella, Chonetes, Terebratula, Strophomena, Stncklandinia 
upon older rocks in N Amenca also there is a marked uncon- The bryozoa, especially the bulky rock-buUdmg forms, were less wi 
formity on this honzon A large part of N America was apparently evidence than in the Ordovician The cchinodcrms were well 
land dunng part of SUunan time , the lower members are found m the represented by the crinoids {Cyathoennus, Crotalocnnus, Taxocnnus ) , 


E alone, while the Cayaguan division is found to extend farther E some of which are found in a state of beautiful preservation at 
than the middle or Niagaran division, but not so far W The falE Dudley in England, Lockport (New York), Waldron (Indiana) in N 
of Niagara owe their existence to the presence of tlie hard Lockport Amenca and also m Gothuind in the Baltic Cystids were abundant, 


and Guelph beds resting upon the softer Rochester shales Most but less so than in the OrdoVician , blastoids made their first appear 
of the easential mformation as to the distribution of SUunan rocks ance Corals, mostly tabulate forms, flourished in great abundance 
WUI be found in a condensed form m the accompanying tabl^ and m the clearer waters and frequently formed reefs (Favosites goth- 
map , but attention may here be drawn to the upper SUunan landtca. Holy sites catenulana, Alveolites, Ueliolites) , tetracoralhan 
(Ludlbviam limestone of Cornwallis Island, the mid-SUurian hme forms include Stauria, Cyathophyllum, Cystiphyllum, Acervularia, 
stone of Gnnnell Land and the lower Silurian limestone of New Omphyma and the remarkable Goniophyllum Sponges were repre- 


map , but attention may here be drawn to the upper SUunan 
(LudlOviaiU limestone of Cornwallis Island, the mid-SUurian hme 
stone of Gnnnell Land and the lower Silurian limestone of New 


forms include Stauria, Cyathophyllum, Cystiphyllum, Acervularia, 


Siberia Limestones of lower and middle SUunan age are found ^so 1 sented by Astylospongia, Aulocopium, &c The peculiar genera 
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Approximate Correlation of Stlunan Rocks 
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Recepfatulite’! and Isihadi^ei, occur in the Silurian Foraminifera 
and radiolaria al&o left their remains in the rocks The most highly 
organized animals of the Siiurun penod were the fishes which had 
already made their appearance in the Ordovician rocks of Colorado 
and Russia The Silurian fish include sclacluans {Onihus,, Tkyesits), 
and the occurrence of remains of the obscure backboned ostra- 
c^erms (placoderms) is particularly worthy of notice {Pteraspis, 
Cephaiaspts, fremataspn, Cyatha'ipts, Thelodus, Lanarkia, Euker- 
aspts) Scorpions {Palaeiphonus) have been, found in Lanark, 
Gothland and New York Plant remains are very fully repre- 
sented , land plants have been recorded from the Harz and Kcllcr- 
wald (H Potonie, 1901), and large silicihc*d stems —up to 2 ft in 
d’ameter —perhaps representing a gigantic seaweed {Nematophycus), 
have been found in Wales and in CanacUi Pachytheca is i small 
spherical body often associated with Nematophycus Cirvanella is 
another obscure algal plant 

As a natuial result of the open character of the great Silunan 
pcriarctic sea referred to above, there arc many points of lesemblance 
between the fauna of the several regions of the N hemisphere , this 
has been specially noticed in the community not only of genera but 
of species between Britain, Sweden and the interior of N America 
(Iowa, Wisconsin, llhnois) Gomophyllum pyramtdale is common to 
Iowa and Gothland , A trypa reticularis, Orthoceras annulatum and not 
a few otheis are common to Europe and N America An extremely 
mtere&tmg circumstance is the admixture of a penarctic and 
Bohemian fauna m the Australasian region 

In a general sense the Silurian ptnod was one of comparative 
quiescence as regards crustal disturbances, and a relative sinking of 
the land was followed by a relative elevation affecting wide areas m 
the N hemisphere Local oscillations, such as those takmg part m 
the formation of the Sahna beds, &c , were naturally taking place, 
but the folding of the Scandinavian mountains and in the N highlands 
of Scotland continued throughout the penod accompanied by a great 
amount of thrusting Volcanic activity was quite subordmate m 
Silunan times flows of diabase occurrid at the commencement of 
the period m Bohemia, and evidence of minor basaltic flows and tuffs 
is found at Tortworth m Gloucestershire and at a few locahties mN 
Amenca 

For further information, see articles on the Cambrian, Ordovician, 
Llandovery, Wenlock, Ludlow Systems and Groups. ( J A H ) 
SILVA, ANTONIO JOS£ DA (1705-17 Portuguese drama- 
tist, known as “ the Jew,” was bom at Rio de Janeiro, but came 
to Portugal at the age of eight His parents, JoAo Mendes da 
Silva and Lourenfa Coutmho, were descended from Portuguese 
Jews who had emigrated to ^Brazil to escape the Inquisition, but 


m 1702 that tnbunal began to persecute the Marranos in Rio 
and m October 1712 Lourenga Coutmho fell a victim Her 
husband and ihildren accompanied her to Portugal, where she 
figured among the “ reconi Ued ” m the auto-da-je of tlit 9th of 
July 1713, after undergomg the torment onl> Her husband, 
having then acquired a fixed domicile m Lisbon, settled down 
to advocacy with success, and he was able to send Antohio to the 
university of Coimbra, where he matriculated in the faculty of 
law In 1726 Antonio was suddenly imprisoned along with his 
mother on the 8th of August , on the i6tb be suffered the first 
interrogation, and on the 23rd of September he wras put to the 
torment, with the result that three weeks later he could not sign 
his name He confessed to hav ing followed the practices of the 
Mosaic law, and this sa\ed his life Ho went through the great 
auto-da-fi held on the 23rd of October m the presence of King 
John V and his court, abjured Ins errors, and was set at liberty 
His mother was only released from pnson in October 1729, after 
she had undergone torture and figured as a penitent m another 
auto-da-fi Meanwhile Antonio had gone back to Coimbra, and 
finishing his course m 1728-1729 he returned to Lisbon and 
became associated with his father as an adv ocate He found an 
ignorant and corrupt societv ruled by an immoral v et fanatical 
monarch, who wasted millions on unprofitable buildings though 
the country was almost without roads and the people had 
become the most backward in b urope As his plav s show the 
Spectacle struck Antonio’s observation, but he had to criticize 
with caution He produced his first play or opera m 173^, and 
the next year he married a cousin, D Leonor Maria de Carvalho, 
whose parents had been burnt by the Inquisition, while she 
herself had gone through an auto-da-fi m Spam and been exiled 
on account of her religion A daughter was born to them m 
1734, but the >ears of their happiness and of Silva’s dramatic 
career were few, for on the 5th of October 1737 husband and wife 
were both imprisoned on the charge of “judai/ing” A sla\e 
of theirs had denounced them to the Holy Office, 
the details of the accusation against them seem Trivial And eveA 
contradictory, Antonio was condemned to death On the i8th 
of October he was beheaded and his body burnt in an auto-da-fi ) 
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that same day one of his popular operettas was given at a Lisbon 
theatre 

Hia dramatic works, which were produced at the Bairro Alto 
theatre between 1733 and 1738, include the following comedies, all 
played by marionettes — jD Quixote (1733), Esopatda (1734), Os 
Encantos de Medea (1735), Amphitnao (May i73(>), Labyrtntho de 
Creia (November 1736), Guerras do Alecrtm e Mangerona (carnival 
of 1737), As Variedades de Proteo (May 1737) and Preciptcto de 
Eaetonte (ly^S) Slight as these sketches are they show considerable 
dramatic talent and an Anstophanic wit Ihe characters are well 
drawn and the dialogue full of comic strength, the scenes knit 
together and the plot skilfully worked out Moreover bilva possessed 
a knowledge of stagecraft, ai I, if he had lived, he might have emanci- 
pated the drama in Portugal from its d^endence on foreign writers , 
but the triple licence of Palaco, the Orchnary and the Intmisition, 
which a play required, crippled spontaneity a||d freedom tven so, 
he showed some bohlness in exposing types of the prevailing charla 
tanism and follies, though his hberty of speech is far less than that 
of Gil Vicente {q v ) His comedu s give a truthful and interesting 
picture of i8th century society, espeeiidly his best comedy, the 4lecntn 
e Mangerona, m which he treats of the fidalgo poire, a type fixetl by 
Gil Vicente and Francisco Manoel ae Mello {q v) His works bear 
the title operas " because, though written mainly m prose, they 
contain songs which Silv^ introduced in imitation of the true operas 
which then held the fancy of the public He was aFo a lyric poet of 
re»l merit, combining correctness of form with a pretty inspiration 
and real feeling His plays were pubhshed in the hist two volumes 
of a collection mtitlcd Theairo comico portuguez, which went through 
at least five editions m the 1 8th century, while the Alecrtm e Mange- 
rona appeared separately m Some seven editions This coinedj’ and 
the D Quixote have been reprinted in a critical edition with a life of 
Silva by Dr Mendes dos Reincdios (Coimbra, 1905) Ferdinand 
Denis, in his Chefs-d’oeuvre du thddtre j^rtugais (pp 305-490, Paris, 
1823), pnnts liberal extracts, with a Fiench translation, fiom the 
VtdadeV Quixote, and F Wolf hkewise gives selections from Silva's 
various compositions Silva is the subject also of seveial laudatory 
poems and eframas, one or two of which were composed by Brazilian 
compatriots 

See Dr Theophilo Braga, Histona do theatro portuguez a batxa 
comedia e a opera (Oporto, 1871) F Wolf, Dom Antonio Jos6 da 
Silva (Vienna, i860) , Ernest David, Les Opiras du jutf Antonio Josi 
da Silva, no^-iysg (Pans, 1880) , Oliveira Lima, Aspectos de 
liUetatura colonial Brazileira (Leipzig, 1896) , Jewish Encydopeaia, 
voi, XI p 341 , G A Kohnt, ‘ Bibliography of Works relatmg 
to Antonio jos^ da Silva and BibUograpuy of Don Antonios 
Compositions’* in the Publ 4m Jew Hist Soc No 4, p 181 , 
idem, “ Martyrs of the Inquisition in South Amenca," ib p 135 , 
M Grunwald, “ Jos^ da Silva " in Monatsschnft (1880), xxix 
p 241 (B PR) 

SILVANUS (Lat'ittoa, wood), a deity or spirit of lulian 
woodland , not, however, of the wholly wild woodland, but of 
that which borders the clearings m a country not entirely re- 
claimed. Thus he is partly wild and partly civilized, and reflects 
the experience of the earliest settlers in Italy, whose descendants 
took him with them to the farthest limits of the empire, even to 
Britain, where we have many votive mscriptions to him, always 
as the friendly deity dwelling outside the new clearing, benevolent 
towards the settler in a strange land This leading characteristic 
of Silvanus is shown clearly m Roman literature Horace writes 
of the “ horridi dumeta Silvani ” {Odes, 111 29) but lie also calls 
him “ tutor finium ” {Epod u 22) while for Virgil he is “ arvorum 
peconsque deus ” {Aen viu 600) A writer on land measure- 
ment (Senpt groinattci, 1 30a) tells us that each holding had three 
SiWam-rwi^cincMs (of the holduig itself), agrestts (of the wilder 
pasture-land) and oneniahs (of the boundaries) It is plain that 
m him the Italians had a very useful deity, and m all these 
capacities he became extremely popular, as the extraordinary 
number of his inscriptions shows Unlike Mars, from whom 
he was probably m origin an offshoot (cf the Mars Silvanus of 
Cato, De re rustudi 141 , see Mars), he never made his way mto 
the towns, but is almost the only Roman deity who from first 
to last retamed the same perfectly intelligible rustic character 
His double nature as deity of woodland and cultivated land is 
seen well m the artistio representations of him , he carries a 
young tree ui one hand, a prui^ng-hook in the other 

See Wissowa, GesammelU AMandlungen (1904, p 78 folL) 

(W W F •) 

SILVUR (symbol Ag, from the Latin argentum, atomic weight 
107*88 (0 »i 6))> a metalhc chemical element, Imown from the 
earliest tunes and of great importance as a “ noble ” metal 
for 'articles of value — coinage, ornamentation and jewelry 


Etymologically the word “ sdver ” probably refers to the shining 
appearance or brightness of the metal The Latin argentum is 
cognate with the Greek apyvpo^^ silver, which m turn is derived 
from opyos, shining The Hebrew Keseph is connected with 
a root meaning “ to be pale ” The alchemists named it Luna 
or Diana, and Denoted it by the crescent moon , the first name 
has survived m lunar caustic, silver nitrate Silver is widely 
diffused throughout nature, occurring m minute amount m 
sea-water, and in the mineral kingdom as the free meUl, as an 
amalgam with mercury and as alloys with gold, platinum, 
copper and other metals Native silver is occasionally met with 
in metaJhferous veins, where it has been formed by the alteration 
of silver-bearing minerals It crystallizes in the cubic system, 
but the crystals are usually distorted and indistinctly developed 
twisted wire-like forms are much more common Tlie best 
irystallized specimens have been obtained from Kongsberg 
m Norway, large masses, weighing as much as 5 cwts , having 
been found It is also found in other silver mines, especially 
those of Mexico, Peru and Chile , in the Lake Superior cupper 
mining region it occurs m association with native copper 
The element is a constituent of many mineral sulphides some 
of which are of sufficiently frequent occurrence to rank as ores 
of silver Of these the more important are noticed under 
Metallurgy , here we mav notice the rarer minerals Silver 
sulphide, Ag S, occurs naturally as the orthorhombic acanthite, 
and the cubic argcntite , the teUuride, Ag Te, named hessite, 
assumes cubic forms , other tcllurides containing silver are 
petzite, (Ag,Au)^le, and sylvanite, AuAgle^ In association 
with antimomous and arsenious sulphides, silver sulphide forms 
many important minerals, which sometimes present dimorphous 
forms, reflecting the dimorphism of silver sulphide , moreover, 
the corresponding arsenious and antimomous compounds are 
frequently isomorphous This is illustrated by the hexagonal 
pyrargvnte 3Ag>S Sb^vSg, and proustitc, lAg.S As_,S„ and the 
monochnic pyrostilpmte, isomeric with p> rargy rite, and xantho- 
conite, isomeric with proustite Other pairs of isomorphous 
argentiferous minerals are the cubic polybasite, 9Ag S SbjS,, 
and pearceitc, 9AgjS AsjS„ , and the germanium minerals 
argyrodite, 4Ag2S GeS^, ana canfieldite, 4AgoS (Sn,Cc)Sj 
Physical Properties — In appearance silver presents a pure 
white colour with a perfect metallic lustre It is the most 
malleable and ductile of all metals with the exception of gold 
one gramme can be drawn out into a wire 180 metres long, and 
the leaf can be beaten out to a thickness of o 00025 mm , traces 
of arsenic, antimony, bismuth and lead, ho\/ever, make it 
brittle In hardness it is superior to gold, but inferior to copper 
Its specifii gravity, according to G Rose, hes between 10 514 
and 10 619 at 14° , an average value is 10 5/ Its specific heat 
IS o 05701 (Rcgnault) or o 0559 (Bunsen) , its coefficient of 
linear exjiansion is o 00001921 Its thermal conductivity is, 
according to Wiedemann and Franz, superior to that of other 
metals, being in the ratio of 100 74 as compared with copper 
and 100 54 with gold, it is the most perfect (onductor of 
electricity, standing to copper m the ratio 100 75, and to gold 
100 73 Silver melts at about 1000° C , recent determinations 
give 960 7° (Heycock and Neville) and 962° (Becquerel) , at 
higher temperatures it volatilizes with the formation of a pale 
blue vapour (Stas) Its vapour density has been determined 
at 2000®, and corresponds to a monatomic molecule When 
molten, silver occludes the oxygen of the atmosphere, absorbing 
20 times Its own volume of the gas , the oxygen, however, is not 
permanently retained, for on cooling it is expelled with great 
violence , this phenomenon is known as the “ spitting ” of silver 
It IS prevented by preserving the molten metal from contact 
with air by covering the surface with non-oxidizing agents, or 
by traces of copper, bismuth or zme 
Chemical Properties is not oxidized by oxygen, but 

resembles mercury in bemg oxidized by ozone It has no action 
on water It ts readily soluble in dilute nitnc acid, nitric oxide 
and silver nitrate being formed \ it also dissolves in hot, strong 
sulphuric acid, sulphur dioxide being evolved Hydrochloric 
acid forms a surface film of silver «. blonde , hydnodic arid 
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readily dissolves it, while hydrofluoric acid is without action 670,00002 m 1880 and '?,2t 5,000 02 ^a 1905 Australia came mto 
Sulphuretted hydrogen is decomposed with the formation of a notice chiefly by reason of the discoveries at Broken Hill, ^ew South 
black of aUver sulph.de, th,s .s the e.pl«at.ou of the 

black tarnish seen when silver is exposed to the fumes of coal was 14,003,244 oz and i4,302,(>39 oa 101905 
gas, and other siilj^hurettcd compounds, such as occur m eggs 

The so-called “ oxidized ” silver is a copper-silver alloy coated Metallurgy 

superficially with a layer of the sulphides by immersion in pj-om the metallurgical point of view, silver ores may be 
sodium sulphide or otherwise Silver combines with the free eUssified as real silver ores and argentiferous ores The forme- 


halogens on heating and also with sulphur 


consist of silver minerals and gangue (vein matter, lountry-rock) 


Molecular stiver is a grey powder obUincd by leaving metallic zme leading silver minerals are native Sliver , argentite or siK er 

incontactwithsilvcrchlorido which has bcfn prccipitakd in the cold c .11 crv,c^..r,fc b 

and washed till nearly free from acid 1 ho powder is stjiaralcd from g^^nce, AgjS, usually containing small amounts ^ , c ppc 

the zinc, washed with hydrochloric acid, dried in tlio air, and thin and tin, dyscrasite or antimonial silver, Ag^ob to Agj,bb 
gently heated to 150“ ft assumes ? metallic lustre on burnishing or an isomoiphous mixture of silvk,r and antimony , proustite 
heating to redness It receives application m synthetic organic j-g^j Sil^gj. ^j-g Ag-AsSo , pyrargynte or dark red silver 

chemistry by virtue of its power to remove the halogen aton s from ° * ... , \ ... , AtrSb^ 

alkyl haloids, and so effect the combination of the ;kwo alkyl residues ^ Agabb , stepnanite, p., y y. /cu o a c. \ ’ 

Colloidal stiver is the name given by Carej Lea to the precipitates stromeyente, CuAgS , poJybasite, )(( U2b,/.g2^/ (^h2b3,AS2b j , 
obtained by adding reducing solutions, such as ferrous sulpliatc, j cerargyrite or horn silver, AgCl , bromite or bromargyritc, 
tartrates, citiatcs, tanmn, &c , or to silver solutions They dissolve j AgBr , embobte, Ag(Cl,Br) , lodite or lodargv 1 ite, Agl Metalli- 
m water to form solutions, which do not penetrate paivduncnt j products conlammg silver arise m many operations, 
meiiibranes, hence the name colloidal Many other methods of ^ c .if, p v . « ^ ^ * 

preparing these substances are known Bredig’s process consists in chief products which may yield silver economiuilly are copper 
passing an electric arc between silver electrodes under water, when a and Iced mattes, burnt argentiferous pyrites and certain 
brown solution j; 3 obtained drosses and scums Argentiferous ores consist of silver-bearing 

Produetton —Ihc economic questions which attend the base-metal minerals and gangue Lead and copper ores, ^rrymg 
production of silver and the mfluence which gold and silver silver m some form or other, are the leaduig representatives 
exercise on prices are tieated in the articles Money and Br- The sihcr is extracted from the gangue with the base metal, 
METAL! ISM, the reader is referrea to the former article for usuallv bv smelting, and the two ore then separated by special 
the history of silver production and to the topographical headings processes (see 1 lad) 

for the production of spec ific countries bmee the middle of the Milling, n amalgamation and lixiviation, is cheaper than 
19th century the annual production has increased the following melting, but the yield m silver is lower Often it is more 
table gives the average annual production in looo oz over profitable to smelt real silver ores with argentiferous ores than 
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certain periods — 1 to mill them, the greater cost being more than balanced by the 

I , , increased yield 
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I ! I I milling IS apt to 

_ ^ smelt- 

Oyer two-^ixds of the world’s supply is dciivcd f»om Mexico and mg 1 bus on the Ainenc m continent, A^li.ch produces the bulk 
the United btdtcs The Mexican mines hist sent supplies to Furopc .,1. ^ \ 1 

m the lOth century, and during Uie period 1781-1^0 yielded two- ?? ® prominent m S America and 

thirds of the world s production Although the production has dc- Mexico, while in the United States it has to a considerable 
creased relatively, yet it has increased enormously abolutely , m extent been replaced by smelting 

1900, It was 55.804 )2o oz , being St cond to the United States . in Amalgamation is based on the property of quicksilver to extract 

‘ho s,lver Jrom fi„o.pulvon.od o^ and cjiloot .t the form 
the discovery of the famous Comstock lode m Nevada led to an amalgam When the rock has been separated from the 

eno.mous increase in the production The production of this lode ..malgtim by a washing operation, the quicksilver IS recovered 
declined m 1870, but the total production of t^s country was in- by distillat.on m an iron retort, and tlie remaining crude retort- 
creased by discoveries m Colorado (Lcndville) and Nevada (Lurcka) , melted into bars and shipped to a refinery which removes 

and m more recent years silver-pioducmg areas m other states w o..ippcu Luaicuueiy, wmen iciiiovcs 

(Montana, Utah, Idaho) have been exploited In i860 tfie pro- impurities, the leading one of which is copper A sih er ore 
Auction was 110,019 oz , which increased to 1,546,920 in iboi , in is either fiec-inlling or nfractoryq that is, the silver mineral is 
1872 it was 22,251,002 oz . m 1888,45,792,082, m 1890,54,510,300 readily amalgamated or it is not In free millmg ore the silver 

th! s^e, a. chlo„de o. as s,n,ple 

of Peru m 1533 , Bolivia and Chile are also notable producers Of sulpnide Complex silver minerals (sulph-arsenides and anti- 
Eutopean producers, Germany, bpain and Austria are the most momdes) which are difficult to amalgamate must be made 
important, Greece, Italy, h ranee, Turkey and Russia occupy amenable to quicksilver, and the simplest way of doing tins is 

1'" ■■’1“ " .mperfectly a^om- 

ovei 400,000 OZ annually , this dropped in the following century to Pushed, in the wet way, by eupric and Cuprous chloride solutions, 
about one-half it then recovered, and m recent times has enor- but completely SO, m the dry way, by roasting With Salt ^chlorid- 
mously mcreased, attaining 12535238 oz in 1905 The mmes of izing roasting) Accordmg os a preliminary chloridizmg roost 
bpam neglected late m the 15th century on the advent of supplies has not Iveen given, the process is classed as roast-amalga- 

from America, came into note in iHur the output has since greatly . ? \ m i i ^ . 

vicreased, amounting to 3,774,9^9 oz ui 1905 Austria^-Hungary ^‘ttion or raw-amalganidtion ihe leading raw-amalgamation 
Kras producing twice as much as Germany, and about one-half of the processes are the Patio and Washoe, then follow the Ca/o, 
toUI European production, m the i6th century , tlie yield daninishod Fondon and Krohnke , of the roast-amalgamation processes, 
m the ensuing century, to be subs^uently mcreased The output the European Barrel or Freiberg, the Reese River and the 
was about 1,800,000 oz m 1905 The total European supply was ^ 

about 17,000,000 02 in 1900 and about iS,oou,ooo oz 1111905 Of •hranck-lina are the most imjxirtant ♦ 

other countries we mav notice Canada, which produced 4,468,225 oz The Polio process sometimes named the American-heap amalga- 

in iQoo and 5 , 974.875 or m 1905, and Japan, which produced about niaUon process, which is earned out puueipally m Mexico aims^t 
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amalgamating the silver m the open m a circular enclosure tenucd a 
torta, the floor of which is gener^ly built of flagstones In order to 
lacihtate the dccompoaitioa of the silver-mmerid, salt and magistral, 
t e cupriferous pyrites roasted to convert the copper into soluble 
sulphate, which is the active agent, are worked mto the wet pulp 
spread out on the floor The amalgamation proceeds very slowly, 
as the sole extraneous heat is that of the sun According to Laur 
( M6tallurgie de 1 argent au Mexico,'* Ann des mines, series 6, vol 
XX ),at Ouanaxuato, Mexico, 92 79 % of the total silver recovered was 
extracted after 12 days, 97 55 % after 25 days, 99 1 % after 28 days 
and loo % after 33 days The loss of quiCKsilver in the process is 
large, owing to the formation of calomm which is not saved The 
yield m silver is low unless the ores are exceptionally free-milling 
the bulhon produced is high-grade, as refractory sil\ci minerals arc 
hardly attacked The process is suited to easy ores and a region 
where the chmate is warm and dry, andiorsc- or mule-power, labour 
and quicksilver are ehc,^r than fuel aril water 

The IVasAoc process of pan-amalgamatioiL named from the Washoe 
district 111 the Umted States, is tlic Lading raw-amalgamation process 
of the Umted States, where it was introduced in by A B Paul 
It consists in vet-stampmg coarsely crushed ore, settling the sands 
and slimes produced, and grmdmg and amalgamating tiiem in 
steam heated iron pans with or without the use of chermcals (salt 
and copper sulphate) Ihe ores may contain a larger proportion of 
sulphides and complex silver imnerals than with the Patio process 
and still give a satisfactory extraction They are crushed to egg size 
m a rock-breakcr, and pulverized to pass a 40-mesh sieve m a Cah- 
forma stamp-mill, which treats m 24 hours about 3 tons per stamp 
A lO-stamp mill is fed by one roek-brcaker, and discharges the liquid 
pulp mto 10-15 wooden settling tanks, 9 by 5 by 8 ft , the settled 
contents of which are shovelled out and charged mto the pans The 
pan m general use is the combination pan It has a flat cast-iron 
pottora, 5 feet m diameter, and wooden sides about 30 inches high, 
the lower parts of which are lined with cast iron In the centre is a 
hollow cone, through which passes the dnving shaft, geared from 
below This turns the pmeUng apparatus (driver with “ muUer ), 
which can be raised and lowered The speed is 60-90 revolutions 
per mmute To the bottom and muller are attached grinding plates 
(shoes and dies), which are replaced when worn , and to the sides 
three wings to deflect the movmg pulp towards the centre, and thus 
estabbsh the necessary pulp current The lower side of the bottom 
has also a steam-chest A lo-stamp mill has 4-6 pans, which receive 
2 ton cliargcs In working, the muller is raised J in , the pan 
charged with water and thin with ore, tlie muller is then lowerid, 
salt and blue vitriol added, and the charge ground for 3 4 hours 
Ihe pulp IS heated with hvc steam to about 90“ C , and kept at that 
temperature by exhaust sUam in the bottom-chest After grinding, 
the muller isiaistdandqmcksilvtraddcd, and the silveruptoSi 04 % 
then amalgamated in 4 hours 

In amalgamating without the use of chemicals, finely divided iron, 
worn from the shoes and dies in the stamp-mill and the pan, de- 
composes cerargyrlte ajid argcntite, and the liberated silver is taken 
up by the quicksilver the process is hastened by addmg salt 
\^en salt ajid copper sulphate are added to the charge, they form 
sodium sulphate and cupric chloride, both of which are readily 


3 Cub + bbjS,), and is also reduced to cuprous chloride by metallic 
iron This salt, insoluble in water but soluble in brine, also acts 
upon argcntite (Ag^ i-CHgCLj-= 2 AgCl + CuS + Cu) and pyrargyrite 
(MgjbbSj + CU3C4 ~ 2 AgCl + Ag,S + 2 Ag -f- 2 CuS + j) , and would 

pve with Sliver sulphide m the presence of quicksilver, the Patio- 
reaction , metallic silver, cupric sulphide, and mercurous chlonde 
( 2 Ag 3 S + CujCL, + 2 Hg = 4 Ag + 2 Cub + HgjCJ j) , but the iron dccom- 
pascs the qmcksilve r salt, setting free the quicksilver 

The amalgamation is rapid Ihus Austin found that at the 
Charleston mills, Anzona, 92 13 % of the total silver recovered was 
extracted after t hour, 94 10 % after 2 hours, 95 92 % after 3 hours, 
and loo % after 4 hours Ihe loss m quicksilver is small, as there is 
no chenucal loss inherent m {process the yield is relatively high, 
but the bulhon is hablc to be low grade, on account of copper bemg 
precipitated and amalgamateil 

Wnen the charge has been worked, the contents of the pan are 
fhscharged into a settler, m which the amalgam is sepaiatcd from the 
sands It has the same general construction as the pan It is 8 ft in 
diameter and 3 ft deep The bottom, slightly conical, has 1 groove 
near the circumference to catch the amalgam, which is withdrawn 
through a discharge-spout mto a bowl In the sides at different 
levels are three discharge-holes for water and sand The muller 
reaches to within 3 in of the bottom and makes 12 15 revolutions 
per minute In settling, the pulp is diluted by a small stream of 
water, and the thinned pulp drawn off, first through the top discharge- 
hole and then through the other two, the bottom one being about 
8 m above the amalgam bettling takes about half the time required 
to wo-k a charge in the pan, hence one settler serves two pans The 
amalgam is dipped out from the bowl mto a canvas bag (the stramer), 
to separate the excess of the quicksilver from the pasty amalgam, 
which IS then retorted and melted The cost of treating a ton 01 ore 
in the western part of the United States is from I3 to I7 At some 


works treating ores containing sulphides which do not yield their 
silver to quicksilver, concentration apparatus (see Orii-Drussing) 
IS inserted between the stamps and the setthng tanks to remove the 
sulphides, which are worked by themselves , at other works they ate 
recovered from the sands after these have left the settlers In order 
to do away with the handhng of the wet pulp, ^pd to obtain a higher 
extraction, M P Boss has modified the ordinary plant by makmg 
the pu^ flowmg from the stamps pass through a grinding pan, then 
through a senes of amalgamating pans followed by a row of settlers 
A 20-stamp mill IS served by 12 men in 24 hours The Washoe 
process is independent of the chmate, but it requires cheap power 
and an abundance of water 

In the Ccuo, Caldron or Hot process the pulvenzcd silver ore is 
boiled in a copper-bottomed wooden vat, first with brine un^il the 
silver has been reduced by the copper, and then with quicksilver 
The Fondon is an improvement on the Cazo Bars of copper drawn 
over the bottom by mules or water-power (like the stone drags in the 
arrastra) grind off fine particles of copper, which hasten the reduction 
of the silver and dimimsh the formation of ealomel In the Krohnke 
process mtroducen by B Krohnke into Copi 4 p 6 , Chile, in i860, the 
silver mmeral of the pulverized ore is decomposed in a revolving 
barrel by a hot solution of cuprous chloride m brine m thi^iesenee of 
zme or lead and quicksilver (see B Krolinlcc, Methode zur Entsilberung 
von Erzen, btuttgart, 1900) 

Chlortdizing Roasting — In a chloridi7ing roast chlorine 
produces its effect as nascent chlorine or gaseous hydrochloric 
acid The leading reagents are salt (NaCl), sulphur tnoxide 
(SO3, produced in the roasting), and steam (H^O) '1 he decom- 
position of salt IS expressed by 2NaCl H SSOg = NagSO^ -f b02 + Clg 
In the presence of water-vapour the following reaction takes 
place 2 NaCl-fS 08 -t-Hp = Na2S04 f 2Hri As some water- 

vapour IS always present, hydrochloric acid will invariably be 
formed with the chlorine Ihe roasting is carried on m hand 
and mechanical reverberatory furnaces, and occasionally m 
muffle-furnaces A chlondation of over 90 % silver is the rule 
Ihc European, Barrel or Freiburg process consists in roasting the 

f round ore with salt which converts the silver sulphide into chloride 
he mass, along with certain proportions of water, scrap-iion and 
mercury, is then placed in barrels, which aic made to rotate so that 
the several ingredients are thoroughly mixed The salt solution 
dissolves a sm.Ul proportion of chloride, which in this form is quickly 
reduced by the iron to the mctalhc state This solution and pre- 
cipitation IS continuous, and the metal formed unites with tin, 
mercury to form a scini fluid amalgam The amalgam is picssed in 
linen bags to ehminale a qii intity of relatively silver free liquid 
mercury (which is utilized as such m subsequent operations), and the 
remaining sohd amalgam is subjected to distillation from iron rc 
torts This piocess was perfected at hreiburg, Saxony, but aban 
doned there in 1856 In the United States it was used quite ix 
tensivcly in Colorado and Nevada, but has now been given uj) 
The main reasons for this are the length of time required to finish 
a charge, on account of the absence of any extraneous source of heat, 
and the great care with which operations have to be earned out in 
ordci to obtain satisfactory results 

The Reese River or pan amalgamation process consists m dry- 
stamping crushed dried ore and dried salt (sepaiately or together) 
chargmg them mto a roasting furnace, and amalgamating the chlori 
dized ore m an iron pan The general arrangement anci construction 
of a mill resemble those of the Washoe process The apparatus for 
drymg ore and salt vanes greatly, drying floors, dry-kilns and con- 
tinuous mechanical reverberatory furnaces with stationary and re- 
volvang hearths being used The general construction of the pan is 
the same as in the Washoe process the management, however, 
differs The steaxn-chest is not used to such an extent, as the bottom 
would be prematurely corroded less water is used, as the pulp 
would become too thin on account of the soluble salts (sodium 
chlondc, sulphate, &c ) going into solution , and the roasted ore is 
not ground, as the hot brine readily dissolves the silver chloride from 
the jx>rous ore, and thus brings it mto intimate contact with iron and 
quicksilver Chemical reagents arc sometimes added— hmc or 
sulphuric acid, to ncutrahze an excess of and or alkali copper 
sulphate, to form cuprous chlonde with sodium chlondc , and iron 
and zinc, to make the galvanic action more energetic and redut e the 
consumption of iron The rest of the apparatus (settler, retort, 
crucible, furnace) is the same as with tlie Washoe process Ihc 
Reese River process costs from half as much again to twice as much as 
the Washoe process 

The Francke-Ttna process, named from Francke, German consul at 
Bolivia, and ttna, the wooden vat m which the process is earned out 
was developed in Bohvia for the treatment of refractory ores rich in 
zme blendeand tetrahednte (fahl-ore) The ore is given only a partial 
chloruhzing roast, on account of the great loss in silver that would be 
caused by the formation of zinc chlonde The large amount of 
soluble sulphates of iron and copper formed in the roast is made to 
act upon salt charged in a copper-bottomed amalgamating pan , the 
chlorides formed finish in the wet way the imperfect chlondation 
obtained in the fumact 
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Ltxiviaiton — Ores suited for amalgamation can, as a rule, 
be successfully leached In leaching, the silver ore is subjected 
to the action of solvents, which dissolve the silver , from the 
solution the silver is precipitated and converted into a marketable 
product • 

Ihc leading solvents are aqueous solutions of thiosulphates, un- 
systematically but generally termed hyposulphites Sodium chloride, 
characteristic of the Augustin process m which the ores, after 
a chloridizmg roast, were extracted with brine, and the silver pre- 
cipitated by copper, has almost wholly fallen into disuse , and 
potassium cyanim , which has become a very important solvent for 
finely divided gold, is rarely u!»ed in leaehing sdver ores The use of 
sodium hyposulphite as solvent, and sodium sulplude as precipitant, 
was proposed in 1846 by Hauch and m 1850 by Percy, and put into 
practice in 1858 by Patera {^Patera process) , ealcium hyposulphite 
with calcium poly sulphide was first used by ICiss m i860 {KiSi> 
proeess, now obsolet^ sodium hyposulphite with caleium poly- 
sulphidc was adopted about 1880 by O Hofinann (4^0/mawn process) 
finally, sodium nyposulphitc with cuprous hyposulplute was first 
apphtd bv^ussell m 1884, who included m his process the acidula 
tion of the first wash water (fo neutralize any harmful alkaline 
reaction), and the separation of lead with sodium carbonate from 
the sdver solution previous to precipitating with sodium sulphide 
(see C A Stetcfeklt, 7 he Lixtvtahon of Silver Ores with Hypos^iuphtte 
Solutions, &e , New York, 1888) 

In all processes the silver ore is finely crushed, usually by rolls, as, 
beeause making few hues, they leave the ore m the best condition for 
leaching As a j^ulc the ore is subjected to a prehminary chlondizmg 
roast, though occasionally it may be leached raw Ihc vats m 
common use are circular wooden tanks, 16-20 ft in diameter and 
8 9 ft deep if the leached ore is to be removed by sluicing, 5 ft if by 
shovelhng They have a false bottom, with cloth or gravel filters 

The ba is of the following outline is the Patera process Ihc ore, 

S sed to have been salt roasted, is charged loosely into the 
iig vat and treated witli water (to which sulphuric acid or copper 
sulphate may have been added), to remove soluble salts, which might 
later on be precipitated with the silver (base-metal chlorides), or 
overcharge the solution (sodium chloride and sulphate), or intcrfert 
with the solvent power (sodium sulphate) Ihe vat is filled with 
water fiom above or below, m- and out-flow are then so regulated as 
to keep the ore covered with water Any silver dissolved by the first 
wash water is recovered by a separate treatment After the wash- 
water has been drained otf, the ore is ready for the silver solvent 
This js a solution containing up to 2 % of sotUum hyposulphite, of 
which one part dissolves o 485 part silver ehloiide. equivalent to 
o ^65 part metalht silver, to fonn double hyposulphites Silver 
arsenate and antiraoniate are also readily soluble, metalhc silver 
shghtly so, silver sulphide not at ill (In the Russell process double 
salts tNajbjO^ 8CU2S5O3, and 8Na,S^Oj, JCujS/^^ the metallic silver 
and silver sulphide aie readily soluble thus it supplements that of 
Patera ) 

Aft^i the silver has been dissolved by percolation, the last of the 
solvent still in contact with the ore is leplactd by a second wash- 
water Ihe silver solution, collected in a circular precipitating vat 
(10 ft in diameter and 10 ft deep), is treated with Eorliuin sulphide 
(or ealcium polysulpbide), unless sodium carbonate was first adaed to 
throw down any lead, present in the ore as sulphate, that had gone 
into solution Silver sulphide falls out as a black mud, with about 
50 % silver, and the solvent will be regenerated 

If the sodium cuprous hyposulphitt was used as a solvent m 
addition to the simple sodium hyposulphite, cuprous sulphide will be 
precipitated with the silver sulphide, and the piecipitate will bi of 
lower grade At some works the silver is precipitated with sodium 
sulphide, and the liquor, after having been separated from the silver 
sulphide, IS treatetl with calcium poiysulphidc , that by the jrceipi- 
tation of calcium sulphate the accumulation of sodium sulphate may 
be prevented The precipitated silver (coppei) sulphide is filtered, 
dried, and usually shipped to silver-lead works to be refined , some- 
times it IS converted into metallic silver it the works The solution, 
freed from silver, is used again as solvent Lixiviation has many 
advantages over amalgamation It permits coarser crushing of the 
ore, the cost of plant is lower, tlie power required is nominal, the cost 
of chemicals is lower than that of quicksilver, less water is necessary, 
and the extraction is often higher, as silver arsenate and antimomatc 
are readily soluble , while they are not docomposeel in amalgamation 
On the other hand, silver and silver sulphide are readily amalga- 
mated and while they are not <hs‘olved in the Patera process, they 
are in the Russell process 

Mention may be made of the Ztervogel process, introduced at 
Hettstadt in 1841 for the purpose of extracting silver from copper 
mattes In principle it consists m oxidizing silver sulphide to the 
sulphate which is soluble m water, the silver being then precipitable 
by metallic copper This process when carefully earned out, especi- 
ally as to the details of the roasting process whereby the silver 
sulphide 13 oxidized, yields 92 % of the silver originally present 
Electrolytic Methods — Crude silver generally contains small 
amounts oi copper, gold, bismuth, lead and other metals To 


eliminate these impurities, electrolytic methods have been 
devised , of these that of Moebius is the most important and 
will be dtsenbed in detail 

Under his earlier patent of 1884, cast crude silver anode plates, 
about J m thick, ana thin rolled silver cathodes, were suspended m a 
4 %» ^ghtly acid, solution of silver nitrate eontaimd m tarred 
wooden tanks The deposit from this solution even with low current 
densities is pulveiulent said non-eoherent, and therefore during 
electrolysis wooden scrapers tire automatically and intcrmittentlj 
passed over the surface of the eatliode to detach the loose silver, 
which falls mto cloth trays at the bottom of the tanks These trays 
arc removed at mtt rvals, and the s Iver washed and cast into bars, 
which should contain over 99 9 % of pure metal The relatively 
elcctro-negative character of silver ensures that with moderate 
current densities no metal (other than precious metals) will be 
depositeil with it , hence, wlule the solution is pure a eurrent density 
of 30 ampeics per sq ft of cithodc may be used but as copper 
accumulates in it, the current-dt nsily must be diminished to (say) 
15 to 20 ampere-s per sq ft , and a little extra nitnc acid must be 
ailded, in order to prevent the eo-depositioii of copper A pressure of 
1 5 volt usually sulhees when the space bctuctn Uie electrodes is 2 in 
The tanks were arranged in groups of seven on the multiple system 

Of the metals present in the anode, practically all, except gold, pass 
into solution, but, under the right conditions, only silver should 
deposit The whole of the gold is recovered as anode shme in cloth 
bags surrouiuhng the anodes I’ractical results with a large plant 
indicate an cxpenihturc of i 23 electrical horsc-power hours per 
100 oz (Iroy) of refined stiver In later mstal'ations, under the 
1895 patent, the anodes are placed horizontally on a porous tray 
resting within the solution above in endless silver band revolving, 
also horizontally, over rollers placed ntar the ends of a long shallow 
tank The revolving band fonns the cathode, and at one end makes 
a rubbing contact with a travelhng belt placed at an angle so that 
the crystals of silver detached thereby from the cathod- are eon 
veyed by it from the solution and di posited outside 

Alloy scrap containmg ehietiy copper with, say 5 or 6 % of gold, 
and other metals, and up to 40 or 50 % of silver, is often treated 
electrolytically Obviously, with modifications, the Moebms process 
could be applied Other systems have been devised Borchers uses 
the alloy, granulated, m an anode chamber separated from the 
cathode cell by a porous parution through which the current, but 
not clt etrolyte, can pass liu ly Ihc anode residue is collected in the 
angular bottom of the tank the tltetrolyte passes from the anode 
chamber to a series of tanks m which the more electro-negative 
constituents (silver, &c ) arc chemically separated, and thence to the 
cathoele chamber, wheie the coppcT is deposited electrolytically, 
thence it passes again to the anode chamlxr and so completes the 
cycle In one form of the apparatus a rotating cathode is used 
Dietzel has described (Ztfi/<rr An /f /dr r/eAfrocAem , 1809, vol vi p 81) 
the working of his, somewhat similar, process at Pforzheim, where 
about 1 30 lb of the alloy was being treated by it daily in 1899 The 
alloy IS cast into anotle plates about i in thick, and placed in the 
anode chamber beneath the cathode cell, and sopor ited from it by 
linen cloth In the uj per compartment are two large revolving 
horizontal cathode cyhnders Acidified copper nitrate solution is 
run into this cell, copper is deposited, and the more or Itss spent 
solution then passes through the linen partition, and, taking up 
metal from the anodes by electrolytic solution, is run out of the 
trough through a senes of vessels filled with copper by which the 
silver IS precipitated by simple exchange , after acidification the 
resulting silvtr-fret copper solution is returned to the cathode cell for 
the dcposiuon of the copper, the solution being employed again and 
again until too impure for use 

Chemically Pure Stiver — Even the best “ fine ” silver of 
commerce contams a few thousandth-parts of copper or other 
base metal To produce perfectly pure metaj the usual method 
IS to first prepare pure cWonde and then to reduce the chloride 
to metal This may be effected by mixing the dry chloride 
with one-fifth of its weight of pure quicklime or one-third of its 
weight of dry sodium carbonate, and fusmg the mixture m a 
fire-clay crucible at a bright red heat In either case we obtain 
a rcgulus of silver lying under a fused slag of chloride The 
fused metal is best granulated by pouring it mto a mass of cold 
water A convenient wet method for small quantities is to boil 
the recently precipitated chloride (which must have been 
produced and washed in the cold) with caustic soda and just 
enough sugar to reduc'e the silver oxide (Ag.O) transitorily 
produced The silver in thes case is obtained as a yellowish grey 
heavy powder, which is easily washed by decantation , but it 
tends to retam unreduced chlonuc, which can be removed only 
by fusion with carbonate of soda 

btas m his stoichiometric determinations employed the following 
process as yielding a metal which comes nearer ideal pnnty Shghtly 
cupnferous silver is made into dry nitrate and the laHer fus^ to 
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reduce any pldtiaum nitrate that may be prBi»eut to metal ihe 
fused mabS is dissolved la dilute ammonia and diluted to about <ifty 
times the weight of the silver it contains The filtered (blue) solution 
IS now mixed with an exce s of solution of ammoiiiam sulplute, and 
allowed to stand After twenty-four houis about one-half of the 
sih er lias separated out in cry stals , from the mother-liquor the rest 
comes down promptly on application of a water-bath heat The 
rationale of the process is tliat the slilphite hardly acts upon the dis- 
solved oxide of silver, but it reduces some of the cupnc oxide to 
c uprous oxide, which reduces ltd equivalent of silver oxide to silver 
and reformi ig cupne oxide which passes through the same cycle 
4 Hr)ys of Stiver — Silver readily alloys with many metals, 
and the admixture generally differs in physical properties 
from the pure metal Thus arsenic, antimony, bismuth, tin or 
zint render tht metal brittle, so tlUl itJractures under a die 
or rolling mill , copper on tlie other hand, ^increases As hardness, 
makes it touglier and more readily fusible Consequently 
copper-silver allojs receive extensive application for coinage 
and jewelry The composition of the alloy is stated m terms 
of its “ fineness,” the proportion of silver m looo parts of alloy 
(■Generally copper-silver alloy s separate into twe layers of different 
composition on fusion , an exception is the alloy Ag3Cu2, 
investigated by A I F Levol, corresponding to a fineness of 719, 
which remained perfectly homogeneous 

The extent to which the properties of silver are modified by 
addition of copper depends on the fiiieuess of tJie alloy produced 
llio addition of evui three parts of copper to one of silver does not 
quite obliterate the whiteness of the noble metal According to 
Kamarsch, the relative abrasion suffered by silver coins of the 

degrees of fineness named is a-> lollows — 

hmtness 312 750 900 993 

Abrasion r 23 39 95 

The same observer eatablislied the following relation between fine- 
ness p and specific gravity of alloys containing from 375 to 875 of 
silver per 1000 — sp gr =0 00x647 p + a 833 

1 he fusing points of all copper silver alloys hes below that of pure 
copper , that of British standard silver is lower than even that of 
pure silver 

Compounds of Silver 

Silver forms one perfectly charactenred oxide, AgjO. from wluch 
IS d* rivid a senes ct stable salts, and prooably several less perfectly 
known ones Argentto or stiver oxide, Ag^O, is obtained as a dark 
brown precipitate by adding potash to a solution of a silver salt , 
on drying at bo’’- 80° it becomes almost black It is ilso obtained by 
digesting freshly precipitated silver chloride with potash It is 
sparingly soluble m water (one part in 3000) , and the moist oxide 
frequer tly behaves as tlip hydroxide, AgOH, 1 e it converts alkyl 
haloids into alcohols It begins to decompose into silver and oxygen 
at 250° Stiver peroxide, AgO, appears under certaiu conditions as 
minute oclahedra when a solution of silver nitrate is electrolysed, or 
as an amorplious crust lu the electiolysis of dilute sulphuric acid 
between silver electrodes It readily decomposes into silver and 
oxygen It dissolves in ammonia \*ith the liberation of nitrogen 
and the formation of silver oxide, and in sulphuric acid 

fonmilg a fairly stable dark green hquid which, on dilution, gives off 
oxygen and forms silver sulpliate It is doubtful whether the pure 
compound has been obtained Iho compound ootaxned fn m ailvci 
nitrate always contains mtrogen , it appears to have the constant 
composition Ag7NO,j, and has been named silver pcroxyniLate 
Similarly the sulphate yields 6A^O^, J ^gjSOy, silver peroxysulphati , 
and the fluoride the peroxyfluondes 'Vgjjl'sOfl, AgrPO^ The 
sesquioxide, Ag40s, is supposed to be formed when silvei peroxide is 
treated with ammoma (Watson, Jour Lhertf boc , 1906, 89, p 578) 

Stiver chloride, AgCl, constitutes the mineial cerargynte or bom 
silver , mixed with cuy it is the butter-milk ore of the German 
miners Early names for it art Lac argenti and Luna cornea, the fir t 
refemng to its form when freshly precipitated, the latter to its ap- 
pearance after fusion It is readily obtained as a white curdy 
precipitate by adding a solution of a chloride to a soluble silver salt 
It 13 almost insoluble in water, soluble in ^0,000 parts of nitnc a«id, 
and more soluble in strong hydrochloric acid and solutions of alkaline 
chlorides It readily dissolves m ammonia, the solution, on evapora 
tion, yielding rhombic crystals of 2AgC.l 8NH, it also dissolves m 
sodium thiosulphate and potassium cyanide solutions On exposure 
to light it rapidly darkens, a behaviour utilised m photograpliy (q v ) 
Abney and Baker have shown that the pure dry chloride docs not 
blacken when exposed m a vacuous tube to light, and that the 
blackening is due to absorption of oxygen accompanied by a loss of 
chlorine Hydrogen peroxide is also formed It melts at about 
460® to a clear yCllow liquid, whicli, on cooling, sohdihcs to a trans- 
lucent resinous mass It is reduced to metallic silver by certain 
metals — zinc, iron, <&c — in the presence of water, by fusion with 
alkalme carbonates or cyamdes, by heating in a current of hydrogen, 
or by digestion wnth strong potash solution, or with pot£is^um 
carbonate and grape sugar Stiver bromide, AgBr, constitutes the 


mmeral bromaxgynte or bromynte, found ui llcxico and Chile It 
IS obtained as a yellowish white pr( cipitate by mi\ing solutions ol a 
bromide and a silver salt It is very shghtly >oluble m nitnc acid 
and less soluble in ammoma than tlK chlonde It melts at 427® 
and darkens on exposure to air Tne minerals emboht'', mtga- 
bromite and microbromite, occurring in Chile, ^ar^ variable mixtures 
of the chlonde and bromide Silver iodide, Agl, occurs in nature as 
the mineral lodargynte or lody ntc, forming hex igonal crystals, or 
yellowish green plates It is obtained as a light yellow powder bj 
dissolving the metal in hydnodic acid, or by precipitating a silver 
salt with a soluble iodide It is very slightly soluble in acids and 
ammonia, and almost insoluble in allvaiine chloiides, potassium 
odide, Imwever, dissolves it to form Agl Ki Silver iodide 1^ 
dimorphous, at ordinary tempi raturcs the stable torm is luxa- 
gonal , on heating to about i38'‘^the colour change'^ from deep yellow 
to yeUowish-whitc with the formation of cubic crystals Silver 
flttortde, AgF, is obtained as quadratic oefcanedra, with one m/olccule 
of water, by dissolving the oxide or caibonatc in hydrofluoric acid 
It IS dehquescent. and dissolves in half its weight ol water to form a 
strongly alkabne kquid It is not decomposed by sunlight It melts 
‘‘t ^35® and, on cooling, forms a yellow transpaieiit mass In 
addition to the salts described above there exist sub salts Stiver 
nitrate, AgNOj, one of the most importarit silver salts, is obtained by 
dissolving the metal in moderately dilute nitnc acid , on evaporation 
it separates in the anhydrous form as colourless tnclmic plates It 
dissolves m water, alcohol and ether It stiii s the skm and haii 
black an ethereal solution having been emiflojed as a dye for tht 
hair Mixcfl with gum arabic it lonn^ a marking ink for linen It 
fuses at 218® , and when cast m quill like moulds, it constitutes the 
lunar caustic of medicine, pnncipally used as a cautenzing agent 

Silver sulphide Ag,S, coiistitutes the mmeral argmtite or silver 
glance, and may be obtained by he?ting ulvet with sulphur, or by 
piecipitating a silver salt with sulphuretttd hydrogen Thus ob- 
tained it IS a brownish solid, which readily fuses and resolidifies to a 
soft leaden-grcy mass It forms with silver mtmte the yellowish 
green solid, AgjS AgNOj,, mil with silver sulpliate the orange-ied 
powder, Ag,S AgjSOi Stiver sttlphaU, Ag^S04, is obt lined as wliite 
crystals, spann^y soluble in wate*-, by dissolving the metal in strong 
sulphuric acid, sulphur diox’de being evolved or by adding strong 
ulphuric acid to a solution ot the nitrate it combines with ammoni i 
to form the readilv soluble 2NH3Ag,bO. Silver selentde, Ag^Si 
resembles the sulphide It occurs m tnt miner lE naumanmte, 
PbSe AgjSe, and eukamte, Ag^be Cu,Se Tin tellimde, Agjle, 
occurs in nature as the mineral hessite e 

fulminating stiver is an extremely explosiv'-e black powder, first 
obtained m 1788 b/ Berthclot, who aet-'d with ammonia on silver 
oxide (prepared by adding lime v ater to a silvt r solution) When dry 
It explodes even on touching with a it tthei it appe us to be silvei 
nitride AgjN, but it usually contains free silvi r and sometimes 
hydrogen It is to be distinguished from silver fulminate (sei 
Fulmivic Acid) Ihe nitride AgNg, silv^er azoimide (qv), is also 
highly explosive 

See J Percy Metallurgy of Silver and Gold (Loiidnii, i88o),paiti 
T Lgleston, Ihe Metallurgy of silver, Gold and Alenurv (Nt w York, 
1887-1890), part 1 , M Lissltr, The Metallurgy of Silver (I^ndon 
1891) H F Colhiis, Lhe Metallurgy of Ifud aid Stiver (London 
1900), part 11 HO Hofinan, Hyaromctallnrgy of Stiver (1^07) 

C Schnabel, Metallurgy, translated by H Louis, 2nd ed vol 1 

(1905) 

Medicinal Use 

Two salts of silver are used 111 the British pharmacopoeia 
(i) Argenti nitras (United States and British pharmai opoeia), 
lunar caustic, incompatible with alkalis, cLiorides, acids, except 
nitric and acetic, potassium iodide and arsenical solutions 
From the nitrate are made (a) argtnU mtras viduraia, toughened 
caustic, containing 19 parts of silver nitrcte and one of potassium 
nitrate fused together into cylindrir-il rods , (b) drgenii mtras 
mitigatus, mitigated caustic, in which 1 part of silver nitrate 
and 2 parts of potassium nitrate are fused together into rods 
or cones (2) 4 rgentt oxtdunt, mcoirpatible with clilondes, 
organic mbstances, phenol, creosote, &c , with which it forms 
explosiv e compounds 

Therapeutics — Externally the mtrate has a cauotic action, de- 
stroying the superficial tissues and separa^ ig the part acted on as a 
slough Its action is hmited !<■ may be eniployeil to destroy waits 
or small growths, to rtdure exuberant gr luulatioiis or it may be 
apphed to bites In gruiular hds and vanous forms of ophtlialmia 
solutions of silver nitrate (2 grs to i fl o^) are employed A i % 
solution IS also used as a prophylactic for ophthalmia neonatorum 
The effects of the nitrate being both astringent and stimulating as 
well as bactericidal, solutions of it are used to paint indolent ulcers, 
and in chronic pharyngitis or laryngitis Salts of silver are most 
useful as an injection m subacute and chronic g morrhoea, either the 
mtrate (i to 5 % solution) being employed, or protargol, which is a 
proteid compound containing 8 % of shvi r nitrati , is used in r % 
solution , they also benefit in leucorrhoea In pruntus of the 
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vwlva and anus a weak solution of silver nitrate will relieve the itching, 
and strong solutions painted round the base of a boil at the beginning 
will abort its formauon Internally the nitrate has been used in the 
treatment of gastnc ulcer, m ulcerative conditions of the mtestine 
and in chronic dysentery For the intestinal conditions it must cither 
be given in a keratin-coated pill or injected high up into the rectum 
The oxide has been pven in epilepsy and chorea Nitrate of silver 
IS eliminated from the system very slowly and the objection to its 
emplojmient continuously as a drug is that It is deposited m the 
tissues causing argyna, chronic silver poisoning, of which the most 
prominent sympto’^ is dark slate-blue colour of the lips, cheeks, gums 
and later of the skin 

Taken in large doses nitrate of silver is a powerful poison, causmg 
kuolent abdominal pain, vomiting and diarrhoea with the develop- 
ment of gastro- enteritis In some cases nervous symptoms and 
dehnum supervene The tieatment consists in the use of solutions of 
common salt, followed by copious draughts of milk or white of egg 
and water or soap in water, in order to dilute the poison and protect 
the mucous membranes of the oesophagus and stomach from its 
action • 

SILVERFISH, a small active insect, so-called from the siheiy 
glitter of the scales coveiing the body It is less than half an 
inch long and is found m damp comers or amongst books and 
papers m houses Although accredited vnth destroying paper 
and linen, it probably feeds only on farinaceous or saccharine 
substances Scientifically it is known as Leptsma <iacchanna and 
belongs to the sub-order Thysanura of the order Aptera 

SILVERIUS, pope from Juno 536 to March i;37, successor 
of Pope Agapetus I , was a legitimate son of Pope Hormisdas, 
born before his father entered the priesthood He was conse- 
crated on the 8th of June 536, having purchased his elevation 
from the Gothic king Theodotus Six months afterwards 
(Dec 9) he was one of those who admitted Behsaruis into the 
city He opposed the restoration of the patriarch Anthimus, 
whom Agapetus had deposed, and thus brought upon himself 
the hatred of Theodora, who desired to see Vigilius made pope 
He was deposed accordingly by Belisarius in March 537 on a 
charge of treasonable correspondence with the Goths, and 
degraded to the rank of monk He went to Constantinople, 
and Justinian, who entertained his complaint, sent him back 
to Rome, but Vigilius was ultimately able to banish his rival 
to Pandatana, where the rest of his life was spent m obscurity 
The date of his de^th is unknown 

SILVES, a city of s Portugal, in the district of Faro (forarierlv 
the province of Algaive) , on the right bank of the river Sihes 
at the head of its cstu iry, and 30 m W N W of Faro Pop 
(1900) 9687 Silves is surrounded by Moorish walls and domm- 
d ted by a Moorish castle It has a fine Gothic church It has 
manufactures of corks and soap , ard exports corn, vcgetiblcs 
and fruits Large numbers of pigs are bred, and fisaing is carried 
on m the river and at sea Alphonso III (1210-1248) wrested 
Silves from the Moors 

SILVESTER, the name of three popes 

Silvester I , bishop of Rome from January 314 to December 
333, succeeded Mtlehiades and was followed by Marcus Ihe 
at counts of his papacy preser,^ed m the Liber ponttficalts are 
little else than a record of the gifts s ud to have been conferred 
on the Roman church by Constantine the Great He was 
icpicsented at the council of Nice Tht stor> of his having 
baptued Constantine is pure fiction, as almost contemporar)’- 
evidince shows the emperor to have received this nte ncai 
Nieomedia at the hands of Lusebius, bishop of that city Accord- 
ing to Dollirger, the entire legend, with all its details of the 
leprosy md the proposed bat'i of blood, cannot have been com- 
posed later than the close of the sth century (ct Duchesne, the 
Liber pontificalt'^, i 109) The so-called Donation of ( onstanline 
was long ago shown to be spurious, but the di'cument is of 
very considerable antiquity and, m Dollmger’s opinion, was 
forged m Rome between 7t;2 and 777 It was certainly known 
to Pope Adrian in 778, and w^s inserted in the false decretals 
towards the middle of the next century. 

SiLVEsiER 11 , pope from 999 till 1003, and previously 
famous, under his ( hnstian name of Gerbert, first as a teacher 
and afterwords as archbishop successively of Reims and Ravenna, 
was an Acquit unan by birth, and was tducaled at the abbev of 
St Gerold m Aunllae Here he sterns to have had Gerald for his 
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abbot and Raymond for his instructor, both of whom were 
among the most tnisted correspondents of his later life From 
AunllaC, while yet a young man [adolescens), he was taken to 
the Spanish march by “ Borrell, duke of Hither Spam,” prosecut- 
ing his studies Borrell entrusted him to the care of a bishop 
Hatto, under whose instruction Gerbert made great progress in 
mathematics In this duke we may certainly recog iize Borel, 
who, according to ^he Spanish chroniclers was count of Barcelona 
from 067 tT 093 while the bishop may probably be identified iv ith 
Hatto, bishop of Vieh or Aiisona from about 960 to 971 or 972 
In company with his two patrons Gerbert visited Romt where 
the pope, hearing of his proficiency m music and astionomy, 
induced him to remain m Italy, and introduced him to the 
emperor Otto I A papal diploma, still extant, shows thit 
Count Borel and Bishop Octo or Otho of Ausona were at Rome 
in January 971, and, as all the other indications point to a 
corresponding year, enables us to fix the chronology of Gerbert’s 
later life 

When brought before the emperor, Gerbert admitted his skill 
in all branches of the quadrivium, but lamented his comparative 
ignorance of logic Eager to supply this deficiency he followed 
Lothair’s ambassador (jeramnus, "archdeacon of Reims, to that 
city, for the sake of studying under so famous a dialectician in 
the episcopal schools which were rising into reputation under 
Archbishop Adalbcro (969-989) So promising a scholar soon 
attracted the attention of Adalbero himself, and Gerbert was 
spycdily invited to exchange his position of learner for that of 
teacher At Reims he seems to have studied and lectured for 
many years, having amongst his pupils Hugh Capet’s son Robert, 
afterwards king of France, and Richer, to whose history we 
owe almost every detail of his master’s early life Actordmg to 
this writer Gerbeit’s fame began to spread over Gaul, Germany 
and Italy, till it roused the envy of Otnc of Saxonv , m whom 
we may recognize Octricus of Magdeburg, rhe favounte scholar 
of Otto I , and, m earlier daj s, the instructor of St Adalbert, 
the apostle of the Bohemians Otnc, suspcctmg that Gerbert 
erred m his classification of the sciences, sent one of his own 
pupils to Reims to take notes of his lectures, and, finding his 
suspicions correct, accused him of his error before Otto 11 
The emperor, to whom Gerbert was well known, appointed a 
time for the two philosophers to argue before him , and Richer 
has left a long account of this diaVctical tournament at Ravenna, 
which lasted out a whole day and was only terminated at the 
imperial bidding The date of this controversy seems to have 
been about Christmas 980, and it wis probably followed by 
Otne’s death, on the 1st of Octobc 981 

It must have been about this <ime that Gerbert received the 
great abbey of Bobbio from the emperor That it was Otto II , 
and not as formerly supposed, Otto I , who gav e him this 
benefice, s‘ems evident fiom a diploma quoted by Mabillon 
(Annales, iv 121) Richer, however, makes no mention of this 
event , and it is only from allusions in Gerbert’s letters that we 
learn how the new abDot’s attempts to enforce his dues waked t 
spint of discontent which at last drove him in November 983 
to take refuge with his old patron Adalbero It wis to no 
purpose that he appealed to tht emperor and empress for restitu- 
tion or redress , and it was perh ips the hope of extorting his 
reappointment to Bobbio, as a n w ard for his s( rv ices to the 
imperial cause, th it ^hanged the studious schoKir of Reims into 
the wilv’" secretary of Adalbero Otto II died m December 983, 
leaving the empire to his infant heir Otto 111 I othair king of 
the west Franks el timed the guardianship and attempted to 
make use of his position to serve his own purposes m T orraine, 
which would m all p’-obabilitv ha\ e been lost to the empire but 
for the efforts of Adalbero and Gerbert Gerloert’s policv' is to 
be identifi»x! with that of his metropolitan, and was strongly 
influenced bj' gratitude for the benefits that he had received 
from the first two Ottos 

Aceoiding to M Olleris’s arrangement of the letters, Gerbert 
was at Mantua and Rome in 985 Then followed thi dea'h of 
Lothair (2nd of March 986) and of Ixiuis V , the last ( arolingian 
king, in Mav 987 T,ater on in the sime vcir Adalbero crowned 
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Hugh ( apet (ist June) and his son Robert (25th December) 
Such was the power of Adalbero and Gerbert in those days that 
it was said their influence alone sufliced to make and unmake 
kings The archbishop died on the 23rd of January 989, having, 
according to his secretary’s account, designated Gerbert his 
successor Notwithstanding this, the influence of the empress 
Iheophana mother of Otto III, secured tiie appomtment for 
Amulf, a bastard Son of Lothair The new prelate took the oath 
of fealty to Hugh Capet and persuaded Gerbert to remam with 
him When Charles of Lorraine, Arnulf’s uncle, and the son of 
I oms IV D’Outrcnier, surprised Reims in the autumn of the 
same year, Gerbert fell into his handaand for a time continued 
to serve Arnulf, who had gone over his uncle’s side He 
had, however, returned to his allegiance to the house of Capet 
before the fall cf Laon placed both Amulf and Charles at the 
mercy of the French king (March 991) Then followed the council 
of St Basle, near Reims, at which Arnulf confessed his treason 
and was degraded from his oflfice (17th June 991) In return 
for his services Getbert was elected to succeed the deposed 
bishop 

The episcopate of the new metropolitan was marked by a 
vigour and activity that were felt not merely m his own diocese, 
but as far as Tours, Orleans and Pans Meanwhile the friends 
of Arnulf appealed to Rome, and a papal legate was sent to 
investigate the question As yet Hugh Capet maintained the 
cause of his nominee and forbade the prelates of his kmgdom 
to be present at the council of Mouzon, near Sedan (June 2, 995) 
Notwithstanding this prohibition Gerliert appeared in his own 
bthaJf Council seems to have followed council, but with 
uncertam results At last Hugh Capet died in 996, and, shortly 
after, his son Robert married ^rtha, the widow of Odo, count of 
BloiS The pope condemned this marriage as adulterous , and 
Abbo of Fleury, who visited Rome shortly after Grtgory V ’s 
accession, is said to have procured the restorat on of Arnulf at 
the new pontiff’s demand We may surmise that (jcrbert left 
Franco tow irds the end of 995, as he was present at Otto III s 
coronation at Rome on the 2ist of May 996 Somewhat later be 
became Otto s instructor in arithmetic, and had been appointed 
archbishop of Ravenna before May 998 Early in the next yciir 
he was elected pope (April 999), and took the title of Silvester II 
In this capacity* Gerbert showed the same energy that had 
characterized his former life He is generally credited with 
having fostered the splendid vision of a restored empire that now 
began to fill Uic imagination of the young emperor, who is said 
to have confirmed the pap<al claims to eight counties m the 
Ancona march Writing in the name of the desolate church at 
Jerusalem he sounded the first trumpet-call of the crusades, 
though almost a century was to pass away before his note was 
repeated by Peter the Hermit and Urban 1 1 ^ 

Nor did Silvester II confine himself to plans on a large scale 
He is also found confirming his old rival Arnulf in the see of 
Reims , summoning Adalbero or Azelmus of Laon to Rome to 
answer for his crimes , judging between the archbishop of Mainz 
and the bishop of Hildesheim , besieging tne revolt^ town of 
Cesena , flinging the count of Angoulcnie into prison for an 
offence against a bishop , conhrming the privileges of Fulda 
abbey , granting charters to bishoprics far away on the Spanish 
mark , and, on the eastern borders of the empire, erecting Prague 
as the seat of an archbishopric for the Slavs More remarkable 
than all his other acts is his letter to St Stephen, king 
of Hungary, to whom he sent a golden crown, and whose king- 
dom he accepted as a fief of the Holy See It must, however, 
be remarked that the genuineness of this letter, in which Gerbert 
to some extent foreshadows the temporal claims of Hildebrand 
and Innocent HI , has been hotly contested, and that the original 
document has long been lost All Gerbert’s dreams for the 
advancement of church and empire were cut short by the death 
of Otto III , on the 4th of Itebruary 1002 , and this event was 
fpllowed a year later by the death of the pope himself, which took 
place on the 1 2th of May 1 003 His body was buried m the church 

• This letter, 'even if spurious as now suspected, is found m the 
nth century Ltidt n MS , and is therefore ao tenor to the first crusade 


of St John Lateran, where his tomb and inscription are still to 
be seen 

A few words must be devoted to Silvester II as regards his attitude 
to the Church of Rome and the learning of his age He has left us 
two detailed accounts of the proceedings of the council of St Basle , 
and, despite lus reticence, it is impossible to houbt that he was the 
moving spint in AmuU’s deposition On the whole it may be saul 
that his position m this question as to the nghts of the papal see over 
foreign metropohtans resembled that of his great predecessor 
Hincmar, to whose authority he constantly appeals But he is rather 
the practised debater who will admit his opponent’s principles for the 
moment when he sees lus way to moulding tuem to his own purposes, 
than the philosophical statesman who has formulated a theory Irora 
whose terms he will not move Roughly sketched, his aiguraent ls 
as follows Rome is mdeed to be honoured as the mother of the 
churches , nor would Gerbert oppose her judgments except in two 
cases — (i) where she tnjoms sometlung that is contrary to the 
decrees of a umversal council, such as that of Nice, or (2) where, 
after having beep once appealed to in a matter of ecclesiastical 
discipline and having refused to give a plain and speedy decision, she 
should, at a later date, attempt to call m question the provisions of 
the metropohtan synod called to remedy the effects of her negligence 
The decisions of a Gregory or a Leo the Great, of a Gelasius or an 
innocent, prelates of holy hie and unequalled wisdom, are accepted 
by the universal church , for, coming from such men, they cannot 
but be good But who could rcromize in the cruel and lustful popes 
of later days — in John XII or Bonificc VII , ‘ monsters, as they 
were, of more than human iniquity anytlung else than “ Anti- 
chnst sitting in the temple of God and showing himself as God ' ? 
Gerbert proceeds to argue that the church councils admitted the nght 
of metropolitan synods to depose unworthy bishops, but contends 
that, even if an appeal to Rome were necessary, that appeal had 
been made a year fefore without effect ihis last clause prepares 
us to find lum shilting his position still farther at the council of 
Causey, where he advances the proposition that John XV was 
represented at St Basle by his legate begum, archbishop of Sens, and 
that, owing to this, the decrees of the latter council had received the 
pap^ sanction tar firmer is the tone of his later letter to the same 
archbishop, where he contends from lustoncal evidence that the 
papal judgment is not infallible, and encourages his brother prelate 
not to fear excommunication in a righteous cause, for it is not m the 
power even of the successor of Peter ' to separate an innocent pnest 
from the love of Ghnst 

Besides being the most distinguished statesman, Gerbert was also 
the most aecompbshed scholar of his age But in this aspect he is 
rather to be rtganled as the ddigent expositor of other men s views 
than as an ougmal thinker Except as rcgirds philosophical and 
rcbgious speculation, his writings show a range of interest and 
knowledge quite unfiaralleled m Uiat generation His pupil Iticher 
has hit us a detailed account of his system of teaclung at Reims 
So far as the tnvium is concerned, his lext-bcolcs were Victonnus s 
translation of Porphyry’s /s,agoge, Aristotle’s CaUgortes, and Cicero s 
Topics with Manlius's Commentaries From dialectics he urged lus 
upils to the study of rhetonc , but, recognizing the necessity of a 
irge vocabulary, he accustomed them to read tlie L<iUn poets with 
care Virgil, Statius, Terence, Juvenal, Horace, Persius and Lucan 
are specally named as entenng into a course of tiammg which was 
rendered more stimulating by a free use of oj^en discussion More 
remarkable still wire his methods of teaching the quidrivium 
lo assist his hctiires on astronomy he constructed elaborate globes 
of till terrestrial and celestial spheres, on which the course of the 
planets was marked, for facilitating arithmetical and perhaps 
geometrical piocesses he constructed an ibacus with twenty-seven 
elivisioos and a thousand counters of horn A younger eonte mporary 
speaks of his h iving made a wonderful clock or sun-dial at Magdeburg , 
and wo know from his letters that Gerbert was accustomed to ex- 
change his globes lor MSS of those classical authors that lus own 
hbrary did not contain More extraordinary still was his knowledge 
of music — an accomplishment wluch seems to have been his earliest 
recommendation to Otto I Probably he was bcyoml Jus age m this 
science, for we read of Garamn us, lus first tutor at Reims, whom he 
attempted to ground m this subject Artis ditheultdtc vietus, a 
musica rejectus est ” Gerbirts letters contain more than one 
allusion to organs which he seems to have constructed, and Wilham 
of Malmesbury Jias preserved an account of a wonderful musical 
instrument still to be seen m his days at Reims, wluch, so far as the 
English chronicler's words can be made out, seems to refer to an 
organ worked by steam The same histonan tells us thit Gerbert 
borrowed from the Arabs (Saraceni) the abacus with ciphers (see 
N UMBRALs) Perhaps Gerbert s chief claim to the remembrance of 
posterity is to be found m the care and expense with which he gathered 
together MbS of the classical writers His ’ove for hterature was a 
passion In the turmoil of bis later life he looked back with regret 
to his student days , and " for all his troubles philosophy was his 
only cure ' Everywhere — at Rome, at Treves, at Moutier-en-Der, 
at Gerona m Spam, at Barcelona — he had friends or agents to procure 
him copies of the great Latm waters for Bobbio or Rams To the 
abbot of Tours he writes that he is " labouring assiduously to form a 
library, and ' throughout Italy, Germany and Lorraine (Belgica) 
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13 spending vast sums of money m the acquisition ot Mbb " It is 
notewortity, however, that Gerbert never writes for a copy of one of 
the Chnsban fathers, lua aim being, seemingly, to preserve the 
fragments of a fast-penshing secular L<atm literature Despite lus 
residence on the Spanish mark, he shows no tok^n of a knowledge of 
Arabic, a fact w hich is perhaps sufficient to overthrow the statement 
of Adhemar as to hisftaving studied at Cordova There is hardly a 
trace to be found in lus writings of any acquaintance with Greek 

bo remarkable a character as that of Gerbert left its mark on the 
age, and fables soon began to cluster round lus name Towards 
the end of tlie iitli century Cardinal Benno, the opponent of Hilde- 
brand, IS said to have made him the first of a long line of magician 
popes Ordencus Vitahs improves this legend by details of an inter- 
view witli the devil, who prophesied Gerbert’s threefold elevation in 
the famous hue that Gexbert’s contemporaries attributed to tlie pope 
himself 

Transit mR GerbertusmR post papa vigens R 

A few years later William of Malmesbury adds a love adventure at 
Cordova, a compact with the devil, the story of a speaking statue 
that foretold 0<sf bort s death at Jerusalem — i prophecy fulfilled, 
somewhat as in the case of Henry IV of England, by his dying m 
the Jerusalem church of Rome — and that imaginative story of the 
stitue with the legend “ Strike here,” wluch, after having found its 
way into tlie Gesta Romanoyum, has of late been revived in the 
Earthly Paradise 

Gerbert s »»xt,int works may be divided mto five cl isses (a) A 
collection of letters, some 230 m number I hese are to be found for 
the most part in an iith century MS at Leiden Other important 
Mbb are those of tlie Barbenni Library at Rome (late i6th century), 
of Mlddlchill (17th century), and of bt Peter’s abbey, Salzburg 
With the letters may be grouped the papal decrees of Gerbert when 
Silvester II (fe) The Arta conctht Remensts ad Sanctum Basolum, a 
detailed account of the proceedings and discourses at the great 
council of St Basle , a shorter account of his apologetic speeches at 
tlie councils of Mouzon and Causey , and drafts of the decrees of 
two or three other councils or irapenil constitutions jiromulgated 
when he was archbishop ot Ravenna or pope 1 he important works 
on the three above-mentioned councils aie to be found in the nth- 
century Leiden Mb lust alluded to (c) Geibert s theological works 
•'ompriso a Sormo de tnformatione eptscoporum and a treatise en- 
titled De cor pore et sanguine Domini, both of very doubtful authen- 
ticity {d) Of lus philosophical works we only have one, Ltbellus de 
raiionalt et ratione uti, written at the request of Otto III and pre- 
served m an iitJi-ccntury MS at Pans (e) His mathematical works 
consist of a Regula de abaco computi, of wlach a 12th-century Mb 
IS to be found at the Vatic m and a Ltbellus de numerorum divtsione 
(nth- and 12th-century MSS at Rome, Montpelhcr and Pans), 
dedicated to his fnend and correspondent Const iiitine of Fleury 
A long treaGso on geometry, attributed to (xerbert, is of somewhat 
doubtful authenticity To these may be added a very short dis 
qiusition on the same subject addressed to Adalbold, and a similar 
one, on one of lus own spheres, addressed to Constantine, ibbot of 
Micy All the wntings of Gerbert are collected m the edition of 
A Ollens (Clermont, 18O7) (1 A A ) 

SiivESTER III When Boniface IX was driven from Rome 
early in January 1044, John, bishop of Sabina, was elected in 
his stead and took the title of Silvester III Witlun three months 
Boniface returned and expelled his rival Nearly three years 
later (December 1046) the council of Sutri deprived him of his 
bishopric and priesthood He was then sent to a monaster>, 
where he seems to have died 

SILVESTRE, PAUL ARMAND (1837-1901), French poet and 
conteur, was born in Pans on the i8th of Apnl 1837 He studied 
at the Ecole polytechntqueyixih. the intention of entering the army, 
but in 1870 he entered the department of finance He had a 
successful official career, was decorated with the Legion of 
Honour m 1886, and m 1892 was made inspector of fine arts 
Armand Silvestre made his entry mto literature as a poet, and 
was reckoned among the Parnassians His volumes of verse 
include Rimes neuves et vietlles (1866), to which George Sand 
wrote a preface, Les Renaissancis (1870), Tm. Chansoi des 
heures , Le Chemin des etoiles (1885), &c The poet was 
also a contributor to Gil Bias and other Parisian journals, 
distinguishing himself by the licence he permitted himself To 
these “ absences ” from poetry, as Henn Chantavoine calls 
them, belong the seven volumes of La Vie pour nre (1881-1883), 
Contes panta^ruehques et galants (1884), Le Livre des joyeusetis 
(1884), Gauloisertes nouvelles (1888), &c For the stage he wrote 
m many different manners Sapho (i88i), a drama , Henry VII J 
(1883), with Lfence D^troyat, music by Saint-Saens, and the 
Df antes sacres (1893), religious pictures aftei 14th- and 15th- 
century Italian painters, with music by Gounod An account of 


his varied and somewhat incongruous production is hardly com- 
plete without mention of his art critiasm Le Nu au tialon 
(1888-1892), in five volumes, with numerous illustrations, was 
followed by other volumes of ^ same type He died at Toulouse 
on the 19th of February 1901 

SILVESTRE DE SACY, ANTOINE ISAAC, Baron (1758^ 1838), 
French orientahst, was bom in Pans on the 21st of September 
1758 His father was a Parisian notary named Silv^-stre, and the 
additional name of de Saey was taken by tlie younger son after 
a fashion then common with the Pans bourgeoisie From the 
age of seven years, when he lost his father, he was educated m 
the closest seclusion by his mother In 1781 he was appointed 
councillor in the cour des monnaies, and was advanced in 1 791 
to be a commissary-general m the same department De Sacy 
had successively acquired all the Semitic languages, and as a 
civil servant he found time to make himself a great name as an 
orientalist He began successfully to decipher the Pahluvi 
inscriptions of the Sassanian kings (1787-1791) ^ In 1792 he 
retired from the public service, and lived m close seclusion in a 
cottage near Pans till m 1795 he became piofessor of Arabic in 
the newly founded school of hving Eastern languages The 
interval was m part devoted to the study of the religion of the 
Druses, which was the subject of his last and unfinished work, 
the Expose de la religion des Druzes (2 vols , 1838) Since the 
death of Johann Jakob Rtiske Arabic learning had been m a 
badeward sUite In the Grammaire arabe (2 vols , ist ed 1810, 
2nd ed 1831) and the ChresUmathie arabe (3 vols , 1806), together 
with its supplement, the Anthologie grammaticale (1829), De Sacy 
supplied admirable text-books, and earned the gratitude of later 
Arabic students In 1806 he added the duties of Persian pro- 
fessor to his old chair, and from this time onwards his hfe was 
one of increasing honour and success, broken only by a brief 
period of retreat dunng the Hundred Days He was perpetual 
secretary of the Academy of Inscriptions from 1832 onwards , 
m 1808 he had entered the corps legislatij , he was made a baron 
in 1813 , and m 1832, when quite an old man, he became a peer 
of France and was regular m the duties of the chamber In 1815 
he became rector of tlie university of Pans, and after the second 
restoration he was active on the commission of publu instruction 
With Abel R^musat he was joint founder of the Soetke asiatique, 
and was mspector of onental types at the royal prmtmg press 
De Sacy died on the 21st of February 1838 

Among his other works are Jus edition of Hariil (1822, 2nd edition 
by Remaud 1847, 1855), with a selected Arabic commentary, and of 
the Alfiya (1833), and his Calila et Dtmna (1816) — the Arabic 
version of that famous collection of Buddhist animal tales which has 
been m various forms one of the most popular books of the world 
A version of Abd-Allatit, Relation arabt sur I Egypte, and essays on 
tlie history of the law of property m Egy pt smcc the Arab coiujuest 
(1805-1818) To bibhcal criticism he contributed a memoir on the 
Samaritan Arabic of the Pentateuch (M6m 4 cad des Inscr vol 
xlix ), and editions of the Arabic and Syriae New Testaments for the 
Bntish and Foreign Bible boucty. Of the brilhant teaehers who 
went out from his lecture -room may be mentioned Pri fessor 
Hemnch Lebcrecht Fleischer (1801-1888), who contributed el ibor- 
ate notes and corrections to the Grammaire arabe {Kleinere Schriften, 
vol 1 , 1885) 

SILVESTRINES, or Sylvestrines, an order of monks under 
the Benedictine rule, founded 1231 by St Silvester Goz/oUni 
He was born at Osimo near Ancona and held a canonry there 
About 1227 he resigned it to lead an austere eremitical life 
Disciples came to him, and m 1231 he built a monastery at 
Mon+efano The rule was the Benedictine, but as regards 
poverty in external things, far stricter than the Benedictine 
Ihe order was approved in 1247 by Innot'ent IV , and at 
Silvester’s death in 1267 there were eleven Silvestrme monasUnes 
At a later date there were <56, mostly m Umbria, Tuscany uid tlie 
March of Ancona In 1907 there were nine Silvestrme houses, 
one in Rome, and about 60 choir monks Since 1855 thev 

* A communication to Eichhom on the Pans MS of the Syro- 
Hexaplar version of IV Kings fonned the tiasis of 1 paper in the 
latter s Repertorium, vol vii (1780) This was dc Sacy s htcrary 
debut It was followed by text and translation of the letters of the 
Samantans to Jos Scahger (ibid vol xin , 1783) and by a «enes of 
essays on Arabian and Persian history in the RecuetCoi the Academy 
of Inscnptions and m the Notices et extraits 
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have had a house and a mission in Ceylon Ihe order has no 
history The habit is blue 

See Helyot, Hfitotre des ordres rehg^eux (1718), vi c Max 
Heimbucher, Orden u Kongregahonen^ (1907), 1 § 30 , Wet^^cr u 

elte, Ktrchenlextcon {cd 2) (E C B ) 

SIMANCAS, a town of Spain, m the province of Valladolid , 
8 m S W of Valladolid, on the road to Zamora and the right 
bank of the nver Pisuerga Pop {1900) 1129 bimancas is a 
town of great antiquity, the Roman beptimanca, with a citadel 
dating from the Moonsh occupation in the gtli century, a fine 
bridge of seventeen arches, and many reniams of old walls 
In 934 It was the scene of a bloody Jiattle between the Moors 
and Chnstians The citadel is now •tha Archive General del 
Remo, to which the national archives of Spam were removed 
by order of Phihp II in 1563 Their transference thither was first 
suggested to Charles V by Cardinal Ximenes or Cisneros (d 
1517) The extensive alterations were made by three celebrated 
16th-century architects, Juan de Herrera, Alonso Berruguete and 
Juan Gome? de Mora , the arrangement of the papers was en- 
trusted to Diego de Ayala They occupy forty-six rooms, and 
are arranged m upwards of 80,000 bundles(33,ooo,ooo documents), 
including important pnvate as well as state papers The archives 
of the Indies were transferred in 1784 to the Lonja of beville 
iqv) Permission to consult the documents at Simancas can 
be readily obtained 

SIMBIRSK, a government of E Russia, on the nght bank of 
the middle Volga, with the government of Kazan on the N , 
bamara on the E , Saratov on the S , and Penza and Nizhniy- 
Novgorod on the W It has an area of 18,095 ^ occupies 

the E of the great central plateau of middle Russia Its higher 
])arts range from 750 to 1000 ft above the sea, and form the 
Zhegulev range of lulls, which compels the Volga to make its great 
liend at Samara In the W a broad depression, traversed by 
numerous rivers and streams, extends along the left bank of the 
Sura The Volga flows for 300 m along the E boundary, separat- 
ing Simbirsk from Samara The shallow Sviyaga rises in the 
Samarskaya Luka Hills and flows parallel to the Volga, at a 
distance of 2 to 20 m but m the opposite direction The Sura, 
also flowing N , drams the W of Simbirsk , it is navigable for 
more than 270 m A few lakes and marshes exist in the W 
The climate is severe, and tlie extremes are great At the city of 
Simbirsk the average temperature is 38 7°, but the thermometer 
sometimes reaches 11$'^ F , and frosts of -47° F are not un- 
common , the average rain and snowfall is only 17 6 in In 
respect to the geology, all systems, beginnmg with the Carbon- 
iferous, are represented in the government Ihe exact age of 
the “ Variegated Marls,” the subject of animated polemics 
among Russian geologists, remains problematic, but the mquines 
of Professor Pavlov have definitely settled the geological age of 
the Jurassic formations Tnassic deposits appear in the N , 
Carboniferous and Cretaceous predominate in the E of the 
province, where they are covered in many pkc'es by Tertiary 
deposits , Chalk and Eocene deposits crop up ehieSy m the 
W and the Chalk m the S Post-Pliocene deposits, containing 
bones of the mammoth and other extinct mammals, overlie 
ihe older formations Sulphur, asphalt, salt, ochre, and iron- 
ore are extracted, as well as various building stones 

The estimated pop in igo6 was 1,783,000 Nearly all the 
inhabitants either belong to the Russian Orthodox Church or 
are Nonconformists, the-e being only 145,000 Mussulmins 
The greater number (about two-thirds) are Great Russians, 
the remainder being Mordvinians (12 %), C huvashes (8 %), 
and Tatars (8 %), with about 1000 jews The Mordvinians are 
settled chiefly m the N W , m Ardatov and Alatyr, and on the 
Volga in Sengilei , the Chuvashes make about one-third of the 
population of the districts of Bumsk and Kurmysh, contiguous 
to Kazan , the Tatars constitute about 35 % in Bumsk and 
18 % m Sengilei The villages in Simbirsk are large, many of 
them having 3000 to 5000 inhabitants The government is 
divided into eight districts the chief towns of which are Simbirsk, 
Alatyr, Ardatov, Bumsk, Karsun, Kurmysh, Sengilei and 
Syzran | 


bchool gaidt-us and school /arms have been widely mtioduced, 
while bee-keei>ing is taught in over 50 schools Owing to the efforts 
of the zemstvos (local councils), sanitotion is well looked after Agn- 
culture IS the principal occupation Out of the total area the 
peasant village communities hold 40 %, pnvate owners 20 %, the 
impenal domains 5 %, and the towns and the crown 06% The 
area under foiests amounts to 30 % of the wHole and over 50 % is 
under cultivation The peasants are rapidlj buying land m con- 
siderable quantities Most of their allotments (more than 76 %) are 
cultivated, and besides what they own they rent over 500,000 acres 
from pnvate owners The pnncipal crops are wheat, rye, oats, barley 
and potatoes Good breeds of horses are kept, and considerable 
numbers -irc exported Fishing (stuigcon) is earned on in the Volga 
and the Sura, timber trade in the N and shipbuilding on the Sura 
Domcst-c trades give employment to over 15,000 persons, carts, 
sledges, wheels and all sorts ol wooden wares are made in the villages, 
as also felt goods, boots, gloves, caps, handkerchiefs, ropes and 
fishmg-nets, all extensively exported fhe lactones employ less 
than 30,000 persons fUey comprise mainly cloth mills, flour-miUs 
and distillcnes, with tannencs, glass, oil and starch works Iherc 
are 82 fairs, tlie most important of which are held at Simbusk, 
Syzran and Karsun There is a considerable export trade m gram, 
mostly rye, and in flour 

The first Russian settlers made their appearance in the 
Simbirsk region m the 14th century, but did not go E of the 
Sura Not till two centuries later did they cross that nver 
and the district begin to bt peopled by refugees from Moscow 
The Zhegulev Mountains m the S still continuing to be a place 
o* refuge for the criminal and the persecuted, the town of 
Simbirsk was founded m 1648, with a strmg of small forts 
extending to the Sura The region thus protected was soon 
settled, and, ai. the Russian villages advanced farther S , 
Syzran was founded, and a second line of small forts to the 
Sura was erected The aboriginal Moidvimans rapidly lost 
their ethnographical mdividuahty, especially since the middle 
of the 19th century (P A K , J T Be ) 

SIMBIRSK, a town of Russia, c.mital of the government of 
the same name, 154 m by the Volga S S W from Kazan, between 
the Volga and the Sviyaga Pop (1897) 44,111 It is one of 
the best built provincial towns of Russia It is an episcopal 
I see of the Orthodox Greek Church The central part of Simbirsk 
j — the Crown {Veneh), containing the cathedral and the best 
houses -is built on a hill 560 ft above the Volga Adjoining 
this is the lommercial quarter, while farther down the slope, 
towards the Volga, are the storehouses and the poorest suburbs 
of the city , these last also occupy the W slope towards the 
Sviyaga There are three suburbs on the left bank of the Volga, 
communication with them lieing mamtained in summei by 
steamers A great fire having destroyed nearly all the town 
in 1864, It has been built again on a new plan, though still mostly 
of wood The cathedral of St Nicholas dates from 1712 Ihc 
new cathedral of the Trinity was erected in 1824 1841 m com- 
memoration of the French invasion of 1812 The historian 
Karam/in (born in 1766 in the vicinity of Simbirsk) has a 
monument Here, and c. public library bearing his name contains 
about 1 5,000 volumes The trade is bnsk corn being the pnncipal 
Item, while next come potash, wood, fruits, wooden wares and 
manufactured produce Simbirsk fair has a turnover of £650,000 
annually The city wasTounded in 1648, and in 1670 endured 
a long siege by the rebel leader Stenka Ra/in 

SIMCOE, JOHN GRAVES (1752-1806), British soldier and 
first lieutcnant-govemor of Upper Canada, was bom at Cotter- 
stock, Northumberland, England, on the 25th of February 
1752 His father, John Simcoe, who was a captain in the Royal 
Navy, died in 1759, and his only brother was drowned in earl> 
youth During Simcoe’s childhood the family removed to 
Fxeter He was sent to Fton at the age of fourteen, and three 
years later entered Merton College, Oxford After two j ears of 
college life, he became ensign in the 35th regiment, first seeing 
active service at Boston in 1775, and remaining in America 
during the greater part of the Revolutionary War In 1776 
he secured command of the Queen’s Rangers with the rank of 
major His military career m America ended with the surrender 
of Cornwallis at Yorktown (Oct 19, 1781) He returned to 
England on parole, and for tne next ten vears divided his time 
between London and his family estate in Devon In December 
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rySa he married Elizabeth Posthuma, only child of Colonel 
Thomas Gwillim of Old Court, Herefordshire In 1790 he was 
elected member of parliament lor bt Mawes m Cornwall, and 
at the close of his first session was appointed lieutenant-governor 
of the new provinc# of Upper Canada created under the Con- 
stitutional Act of 1791 He reached Kingston, Upper Canada, 
on the ist of July 1792 There the first council was assembled, 
the government of the new province proclaimed, and the oaths 
of office taken Immediately afterwards preparations were made 
for the election of the first house of assembly, which opened at 
Newark near the mouth of the Niagara river, on the 17th of 
September 1792 Simcoe’s ideas of colonial government were 
dominated by military and aristocratic conceptions quite 
unsuited to the pioneer conditions of Upper Canada Thus, 
while his administration was characterized by the most dis- 
interested devotion to what he conceived to« be for the best 
interests of the provmce, it was rendered ineffective by the 
impracticable character of his projects and the friction which 
developed between himself and Lord Dorchester, the governor- 
general He left Canada in September 1 796, and was immediately 
afterwards sent on a mission to San Domingo, from which, 
however, he returned in a few months on account of ill-health 
In October 1798 he was promoted to the rank of lieutenant- 
general, and appointed colonel of the 22nd foot During 
1800-1801 he was m command at Plymouth Desirmg more 
active service, he wag designated commander-m-chiet tor India to 
succeed Lord Lake, but before taking the appointment his health 
broke down and he died at Exeter on the 36th of October i8o6< 
See D C Scott John GfM$s Stmeos <1905) 

SIMEON, in the Old Testament, the name of a tribe of Israel, 
named after the second son of Jacob by Leah (Gen xxix 33) 
According to (}en xxxiv , the brothers Simeon and Levi massacred 
the males of Shechem to avenge the violation of their sister 
Dinah (“ judgment ”) by Shechem the son of Hamor Jacob 
disavowed the act, and on his deathbed solemnly cursed their 
ferocity, condemning the two to be divided in Jacob and 
scattered in Israel (xlix 5-7) Subsequently the priestly Levites 
are found distributed throughout Israel without portion or 
inheritance (Deut xviii r. Josh xiii 14) Tlie career of Simeon, 
on the other hand, raises numerous questions Simeon is leckorcd 
among the N tribes in 2 Chron xv 9, xxxiv 6, but is elsewhere 
assigned a district in S Palestine, the cities of which are other- 
wise ascribed to Judah (cf Josh xtx 1-9 with xv 26-32) ^ 
A gloss in I Chron iv 31 (which breaks the connexion) states 
that the latter was their seat in David’s time, but there is no 
support for this in other records (see i Sam xxvii , xxx ) In 
fact, Simeon is not mentioned in the “ blessing of Moses ” 
(Deut xxxiii , see S R Driver, Deut p 397 seq ), or in the 
stories of the “ judges ” , and notwithstanding references to 
it in the chronicler’s history of the monarchy, it is not named m 
the earlier books of Samuel and Kings But is Gen xxxiv to 
be taken literally ? Shechem is the famous holy city, Hamor a 
well-known native family, Jacob talks of himself as being * ** few 
in number,” and the deeds of Simeon and Levi ai'e those of 
communities, not of individuals What histoncal facts are thus 
represented, and how they are to be brought into line with the 
early history of Israel, are problems which have defied solution 
(see J Skinner, Genesis, p 421 seq ) It is conjectured that 
Dinah represents a clan or group (cf Dan) which settled in 
Shechem and was exposed to danger {e g oppression or absorp- 
tion) , the tribes Simeon and Levi intervened on its behalf, 
the ensuing massacre was avenged by the Canaanites, and the 
two were broken up These events would belong to an early 
stage m the invasion of Palestine by the Israelites (i5th-i3th 
century b c ), perhaps to a preliminary settlement by the 
” sons ” of Leah (Reuben, Simeon, Levi and Judah), previous 
to the entrance of the “ son ” of Rachel, Joseph, the “father” 

* It is dilficult to determine whetlier the writers included Simeon 
among the ten N tribes (2 Sam xix 4s, i Kmgs xi 31, 35) which are 
contrasted with the one (Judah, i Kings » 32, 36, xii 20), or two 

(f>lus Benjamin , tb xii 21-23) which remamed faithful to the 
Davidic d jmasty 


of Ephraim and Manasseh ^ Tlie mtemal biblical evidence 
has forced all independent mvestigators to adopt some recon- 
struction, but the above theory is in many respects precarious ® 
It may explain the disappearance of a secular tribe of Levi, 
but not the rise of the sacred Levites Even m Judges ix 28 
Shechem is still held by the family of Hamor (cf Gen xxxui 
19), and if Simeon was scattered and divided at an early date, its 
appearance m tradition many centuries later is inexplicable On 
the other hand, the latter feature is significant for its vitality 
in p>ost-exilic traditions Gen xxxiv and the narratives upon 
which the above reconstruction depends are preserved by 
compilers of the 6th century and later, and the correlation 
of Simeon and Levi pomts to a tune when the latter liad 
at length become the recognized eponym of the well-known 
ecclesiastical body 

Gen XXXIV lias been heavily revised and xs m a post-exihc dress 
The original story must have concerned Simeon and Levi alone 
{vv 25 seq, 30, cf xlix 7), butithas lieenadapted totnbal|lustory, to 
the spoliation of Shechem by all the sons ’ of Jacob (xxxiv •z’j-iq) 
]^th forms have lost their true sequel, and when Jacob and his sons 
journey S they are protected from pursuit by a mystenous panic 
which seizes the distnct (Gen xxxv 5) As the narrative now 
stands, the conduct of Simeon and Leyi is judged far less unfavourably 
than m Jacob's curse, and the editor evidently shared that aversion 
from foreign marriages (esiiecially with the Samantans of Shechem) 
which 13 charactenstic of the post-exilic age (cf Neh xm 27-29) 
It is the atutude of the story of the zeal of Plunehas (Num xxv 1-15), 
and of the terrible extermination of Midian (16 xxxi ), and it becomes 
more pronounced as early J udaism extolled the two brothers 
In these cjrcumstanccs the origmal narrative can scarcely be re- 
covered, and one can only point to the traditions of the Levites 
(qv § 3) and the hmts of fierce rehgious reforms which, in certam 
circles and at an mtermediate stage m the hterary growth of the bibh- 
cal sources, were condemned In fact, the Levites are comiectcd by 
the gene<i,logical evidence with S Palestme, the distnct which is 
associated with the scene of their divme selection, with the seat of 
the tnbe Simeon, and with the life of Israel around Kadesh previous 
to Joshuas invasion Herein lus the iiecuhar complex’ ty of the 
problem Underlying Gen xxxiv and other portions of Genesis 
may be recognized the tradition of a settlement of Jacob, which 
belongs to a cycle qmte independent of the descent mto Eg>q)t and 
the Lxodus (cf E Meyer, op ut , and J Skinner, Genesis, p 418) 
But the story of the entrance of Jacob and his ‘ sons ’ finds a parallel 
m the entrance of the tnbes under Joshua and in the S move of 
Judah and Simeon (see Gfnesis) With the conquest of Zephath 
(renamed Horinah, Judg i 17) by these tnbes, compare not oiil> 
Judah's settlement (Gen xxxvtu , cf Skmner p 450), but also that 
of Simeon (Gen xlvi 10), and the related tradition that Simeon 
marnod a Zejihatlute (Jubilees, xliv 13) i Chron iv 39 sqq men- 
tions a Simconite occupation ot Gedor, or rather Gerar, wlucJi would 
bnng this tnbe mto the distnct of Kadesh (cf Gen xx i seq , 
XXVI i) and adds a raid upon Mount Seir (Edom) ending in the over- 
throw of Amalek (i Chron iv 39-43) ® S Palestme, associated with 
Abraham, Isaac and Jacob, and with the separation of tlie non- 
fsrielite Ishmael and Ksau (Edom), is the distnct whence Jacob de- 
parted to his Aramaean relatives (Gen xxvm sqq ) Ilormah, too, 
IS the scene of an Israehte victory m the story of the Exoilus (Num 
XXI 1-5), and is connected with evidence suggesting that tlus 
victory at the very gate of the promised land belongs to a tradition 
of some movement from Kadesh into Judah (Wellhausen, G F 
Moore, H P Smith, and others, see Exodus, The) The other 
tradition, that the Israelites were defeated there by Amalekites and 
Canaanites explains the detour by Edom and Moab {tb xiv 25, 
40-45), and the apjiearauce of the tnbes E of the Jordan to mvade 
the land of tfwir iiicostors Obviously these represent fund.iment- 
ally diffcnng views, which cannot be woven mto a single outhne , 
and thiy cannot be isolated from more profoimd questions which 
really affect all ordinary conceptions of the structure of bibhcal 
history 

See S A Cook, 4 nter Journ of Theol xiii 370-388 {1909) , 
Jews, §§ 5-8, 22 Levites Palestine History (SAC) 


® So m general, the favounte iiitiriiretation (Wellhausen, Stadc, 
Guthe and many others) with some vanation of detail, see especially 
Gnnkel s (ommenlary {Handkommentar, 1901, pp 335 sqq ) 

* See the instructive study by F Meyer, Die Israehlen und thre 
N achbarstamme (1906), pp 409-428 (especially his cnticisins, p 421 
seq) , cf also I Benzmger, Hebr Ari-hdologte (1907), pp 345 sqq 
(whose astral interpretation of the narrative, however, is quite 
^adequate) 

* See Judith ix 2, Philo, De Mtgr Abeahamt, ^q, and, for fuller 
details of the trend of Jewish opmion, R H Charles, 0/ 
Jubilees, p 179, td, 'lest of xn Patriarchs, p 2^ 

* On these wars, see the cntieisms of H W Hogg m his elaborate 
study of Simeon, E«(.v Bib col 4524-3 J 
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SIHSON (or Symeoh) OF DORKAH(d after 1139), English 
chronicler, embraced tiie monastic life before the year 1083 
in the monastery of Jarrow , but only made his profession at a 
later date, after he had removed with the rest of his community 
to Durham He was author of two histoncal works which are 
particularly valuable for northern affairs He composed his 
Htstoria ecckstae Dunelmensts, extendmg to the year 1096, 
at some date between 1104 and 1108 The original manuscript 
IS at Durham m the hbrarv of Bishop Cosin It is divided into 
four books, which are subdivided into chapters , the order of 
the narrative is chronological There are two continuations, both 
anonymous The first carries the history from rood to the death 
of Ranulf Flambard (1129), the second extends from 1133 
1144 A Cambridge MS contains a third continuation covering 
the >ears 1141-1154 About 1129 Simeon undertook to write 
a Histona regum Anglorum et Dacorum This begins at the 
point where the Ecclesiastical History of Bede ends Up to 957 
Simeon merely copies some old Durham annals, not otherwise 
preserved, wluch are of value for northern history , from that 
point to 1 1 10 he copies Florence of Worcester with certain 
interpolations The section dealing with the years 1119-1129 
IS, however, an independent and practically contemporaneous 
narrative Simeon writes, for his time, with case and perspicuity , 
but his chief merit is that of a diligent collector and copyist 

Other wntinga ha\e been attnbuted to his pen, but o« no goiKl 
authority 1 hey are printed, along with his undoubted works, in the 
Senptores dcum of Roger Iwysden (1652) Ihe most complete 
modern edition is that of Thomas Amold ( Rolls ” senes, 2 vols , 
1882-1885) The value of the " Northumbrian Annals,” which 
Simeon used for the Hntona regum, has been discussed by I H 
Hinde m the preface to his Symeotits Dunelmensis opera, vol 1 pp 
XIV £f (1868) by R Pauh in ForschttngeH zur deutschen Geschtchte, 
XH pp 137 sqq (Gottingen, 1872) and by W Stubbs in the intro- 
duction to Roger of Hoveden, vol l p x ( Rolls ” senes) Simeon s 
works have been translated by J Stevenson m his Church Htstortans 
of J nglavd,vo\ in part 11 (1835) (H W C D ) 

SIMEON, CHARLES (i759'i836), English evangelical divine, 
was born at Reading and educated at Eton and Cambridge 
In 1782 he became fellow of King’s College, Cambridge, and 
took orders, receiving the living of Holy Trinity, Cambridge, 
in the following year He was at first so unpopular that the 
services were frequently interrupted, and he was often insulted 
m the streets Having lived down this prejudice, he subsequently 
gained a very remarkable and lasting mfluence among the under- 
graduatej>of the university He became a leadcramongevangtliral 
churchmen, was one of the founders of the Church Missionary 
Society, and acted as adviser to the Last Induv Compan> in the 
choice of chaplain-) for India His chief work is a commentary 
upon the whole Bible, entitled Horae homileticae (I ondon, 1819- 
1820) He died on the 13th of Novembtr 1836 The “ Sunt on 
Trustees ” were instituted by him for the purpose of acquiring 
church patronage m the interests of evangelical views 

See Mcmoirb of Charles So non, vTith a stkction from ]ii'=^ writings 
and corrcspondenct, edited b> the Rt\ W Cams (3rd ed , 18 jS) 

H C O Muule, Charles Sinuon (London, 1802) 

SIMfiON, JOSEPH JfiROME, Comff (1749-1843), breach 
lunst and politician, wa,s born at Aix on the 30th of September 
1749 Hus father, Joseph Sextius bun»ion (1717-1788), had been 
professor of law and royal secre tary for the par lenient of Provence 
J J Simdon followed his father’s profession, but he was outlawed 
for his §hare in the federalist movement in 1793, and only 
returned to France after the revolution of Thermidor In the 
council of the Five Hundred, of v/hich he was now a member, 
he took the conservative side In 1799, for protesting against 
the mvasion of the chamber by P F C Augereau, he was im- 
prisoned until the i8th Brumaire (gth November) In the 
Tribunate he had an important share m the preparation of the 
Civil Code, being rewarded by a scat m the council of state 
In 1807 he was one of the commissioners sent to organi7p the 
new kingdom of Westphalia, and was premier of King Jerome 
He served the Restoration as councillor of state and m the 
chamber of peers In 1820 he was under-secretary of state 
for justice, and in the next year minister of the interior until 
the fall of the Richchcu ministry. A baron of the Empire 


and count at the second Restoration, he was admitted to the 
Academy of Moral and Political Science in 1832, and m 1837 
he became president of the Cour des Comptes He died m Pans 
on the r9th of January 1842 in his 93rd ye^ 

His son, Joseph Balthasar, Comte ^imeon (1781-1846), 
entered the diplomatic service under the Empire At the 
Restoration he was successively prefect of Var, Doubs and Pas 
de Calais He was director-general of fine arts in 1828, and had 
a great reputation as a connoisseur and collector 
SIMEON STYLITES, ST (390-459), the first and most famous 
of the Pillar-hermits (Gr o-rCXos, pillar), was born in N Syria 
After havmg been expelled from a monastery for his excessive 
austerities, at thirty years of age he built a pillar six feet high 
on which he took up his abode He made new pillars highei and 
higher, till after ten years he reached the height of sixty feet 
On this pillar he lived foi thirty years without ever descending 
A railing ran round the capital of the pillar, and a ladder enabled 
his disciples to take him the necessaries of life From his pillar 
he preached and exercised a great mfluence, convertmg numbers 
of heathen and taking part in ecclesiastical politics The facts 
would seem lucrediblc were they not vouched for by Theocloret, 
who knew hun personally {Htstona rcltgtosa, c 26) Moreover, 
Simeon had many imitators, w^efl authenticated Pillar-hermits 
being met with till the 16th century^ 

lilt btandanl work on the subject is Les Stylitt,s (1895), by H 
Delchaye, the Bollandist for a summary see the article ” Sauleii- 
hcihgc/ m Herzog's Rialencyhlopddte (ed 3) On Simeon see fh 
N61dcke s SketcJtes from Eastern History (1892), p 210, and the 
iJicUonary of Christian Biography (E C E ) 

SIMFEROPOL, a town of Russia, capital of the government 
of Taurida, in the S of the Crimea, 78 m bv rail N L of Sevastopol 
and 800 from Moscow Pop (1897) 60,876 It occupies an 
edmirable site on the N slopes of the Chatyr-dagh Mountains, 
and is divided mto two parts - the European, well built in stone, 
and the Tatar, with narrow and filthv streets peopled by some 
7000 Tatars and by Jews Although it has grown since the rail- 
way brought It into connexion with the nst of the empire, it 
still remains a mere administrative centre It is the see ol a bishop 
of the Orthodox Greek Church and lh( headquarters of the 7th 
Russian army corps There are a museum and monuments to 
DoJgoruki, conqueror of the C rimea, and to the empress Catherine 
II (1890) rh( town is famous for its fruit 
In the neighbourhood stood the small fortress of Napoli, 
erected hy the ruler of launda some hundred vears before the 
Christian era, and it existed until the end of the 3rd century 
Afterwards the latar settlement of Ak-incchct, which in the 
17th century was the residence of the chief military commander 
of the khan, had Uic name of Sultan-serai In 1736 it was taken 
and burnt by the Russuns, and in 1784, after the conquest of 
the Crunea by the Russians, it receivetl us present name and 
became the c^ipitU of Taurida 

SIMLA, a town and district in British India, m the Delhi 
division of the Punjab The town is the summer residence of 
the viceroy and staff of the supreme government, and also of 
the Punjab government It is t;8 tn by cart-road fiom the 
railway station of KalLa, which is ni6 m from Calcutta A 
metre-^auge railway, 68 ra long, was opened from kalka to 
Simla m 1903 The population m 1901 was 13,960, but that 
WTa only the winter population, and the summer census of 1904 
returned the number of 35,250 The sanatorium of Simla 
occupies a spur of the lower Himalaya, running E and W for 
about 6 m Ihe ridge culminates at the L in the eminence of 
Jakko, in the \ leimty of which bungalows are most numerous , 
.. ic viceregal lodge stands on Observatory Hill The E of the 
sLtion IS known as Ghota Simla and the W as Boileauganj 
The Situation is one of great beauty , and the houses, built 
separately, he at elevations between 6600 and 8000 ft above 
sca-Ievel To the N , a beautiful wooded spur, branching 
from the mam ridge, is known as Elysium Three miles W is 
the cantonment of Jutogh The minor sanatoria of Kasauli, 
Sabathu, Dagshai and Solon he some distance to the S The 
first European house at Simla was built m 1819, and the place 
was first visited by a governor-general m 1827 It has gradually 
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become the permanent headquarters of many of the official 
establishments During the season Sunla is the focus of Indian 
society , and viceregal and other balls, and entertainments of 
every description, are frequent Sunla u the headquaxters of 
a volunteer rifle ccyps, and tliere are numerous hteanes and 
institutes, of which the chief is the United Service Institution, 
with a subsidy from government The tA^o chief medical 
institutions are the Ripon and Walker hospitals There are a 
theatre, concert room and numerous churches Educational 
institutions include Bishop Cotton’s scliool for boys, the Mayo 
industrial school for girls, several aided schools for European 
boys and girls, and two Anglo- vernacular schools for natives 
The Lawrence military asylums are at Sanawar, near Kasauli. 

The District of Simla has an area of loi sq m , and had 
a population in 1901 of 40,351 The mountains of Simla and the 
surrounding native states compose the S outkers of the great 
central chain of the E Himalaya They descend in a gradual 
series from the main chain to the general level of the Punjab 
plain, forming a transverse S W spur between the great basins 
of the Ganges and the Indus S and E of Simh the hills 
between the Sut’ej and the Tons centre in the grext peak of 
Chor, 11,982 ft above sea -level Throughout all the hil's 
forests of deodar abound, while rhododendrons clothe the slopes 
up to the limit of perpetual snow The principal rivers are the 
Sutlej, Pabar, Gin, Gamblnr and Sarsa 
The acquisition of the patches of territory forming the district 
dates from various times subsequent to the close of the Gurkha 
War in 1816, which left the British in possession of the whole 
tract of hill-country from the Gogia to the SutUj Kumaon 
and Dehra Dan were annexed to the British dominions , but 
the rest, with the exception of a few localities retained as military 
posts and a portion sold to the raja of Patiala, was restored to 
the hill raj IS, from whom it had been wrested by the Gurkhas 
(larhwal state became attached to the North-Western Piovmccs , 
but the remaining principalities rank among the dependencies 
of the Punjab, and arc known collectively as the Simla Hill 
Stites, under the supenntendence of the deputy - commissioner 
of Simla, suoordinate to the commissioner at Umballa The 
chief of the Simla Hill States — which number 28 m all — ^are 
Jtibbal, Bashahr, Keonthal, Baghal, Bilaspur and Hmdur 
SIMLER, JOSIAS (1^30-1576), author of the first book relating 
solely to the Alps, was the son of the former prior of the Cistercian 
convent of Kappel (C inton of Zurich), and was b^rn at Kappcl, 
where his father wtis tne Protestant pastor and schoolmaster 
till his death m 1557 In 1544 Simler went to Zurich to continue 
his education under his godfather, the celebrated reformer, 
Heinrich Bullingtr After having completed his studies at 
Basel and Strasburg, he returned to Ziuich, and acted as a pastor 
in the neighbouring villages In 1553 he was made professor 
of New leslament exegesis at the Carolinum at Zurich, and m 
rs6o became professor of theology In 15 sq he had his first 
attack of gout, a complaint which finally killed lum In 
he published a new edition of Conrad Gesner’s Epitome of hit. 
litbl^o^heca vnivtnalts (a list of all authors who had written 
m Greek, Latin or Hebrew), m 1574 a new edition of the Biblio- 
theca itself, and in iS7S annotated edition of the AnUmme 
Itinerary About is*;! he conceived the idea of making his 
native land better known by translating into Latin parts cf 
the great Chi onik of Johann Stumpf With this view he collected 
materials, and in 1374 published a specimen of his intended 
work in the shape of a monograph on the Canton of the Valais 
He published in the same volume a general description of the 
Alps, as the Introduction to his projected work on the several 
Swiss Cantons In this treatise, entitled De Alpthus com- 
meniarius, he collected all that the Jassical authors had written 
on the Alps, adding a good deal of material collected from 
hi3 friends and correspondents This Commentanus is the first 
work exclusively devoted to the Alps, and sums up the knowledge 
i>l that region possessed in the i6th century It was republished 
by the Elzevirs at Leiden in 1633, and again at Zurich in 1733, 
while an elaborate annotated edition (prepared by Mr Coohdge), 
witlj hrench translation, notes and appendices, appeared at 
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Grenoble in 1904 Another fragment of his vast plan was the 
work entitled De Helvetiorum repubhea, which appeared at 
Zurich m 1576, just before his death It was regarded as the 
chief authority on Swiss constitutional matters up to 1798 

bee hves by G von Wyss (Zurich, 1855), and m Mr Coohdge s> 
book, pp cxlvu -clviu (W ABC) 

SIMMONS, EDWARD EMERSON (1S52- ), American 

artist, was born at Concord, Massachusetts, on the 27 th of 
October 1852 He graduated from Harvard College m 1874, 
and was a pupil of Lefebvre and Boulanger in Paris, where he 
took a gold medal He n os awarded the prize by the Municipal 
Art Society of New York for a mural decorative scheme, which 
he carried out for the criminal courts building, later decorating 
the Waldorf-Astoria hotel m New York, the congressional 
library, Washington, and the Capitol at Saint Paul, Minnesota 
He was one of the original members of the Ten American 
Painters 

SIMMS, WILLIAM GILMORE (1806-1870), American poet, 
novelist and historian, was born at Charleston, b C , on the 
17th of April 1806 of Scoto-Irish descent His mother died 
during his infancy, and his father having failed m business 
and jomed Coffee’s Indian fighfters, young Simms was brought 
up by his grandmother He was clerk in a drug store for some 
years, and afterwards studied law, the bar of C harleston admitting 
him to practice m 1827, but he soon abandoned his profession 
for literature At the age of eight he wrote verses, and m his 
19th year he protluced a Monody on Gen Charles Cotesivorth 
Pinckney (Charleston, 1825) Two years later, in 1827, Lyrical 
and Other Poem and Larly Lay: appeared , and m 1828 he began 
journalism, editing and partly owning the City Gazette The 
enterprise failed, and the editor devoted his attention entireh 
to letters, and m rapid succession published The Vision of 
Cortes, Cam, and other Poems (1829), The Tricolor, or Three 
Days of Blood tn Parts (1830) and his strongest poem, Atalantis, 
a story of the (1832) Atalantis established his fame as m 
author, and Marhn Faber, the story of a rrimmal, was warmlv 
received During the American Civil War binams espoused 
the side of the bcce'>sionist3 in a weekly newspaper, and suffered 
damage at the hands of the Federal troops when the^ entered 
Charleston Ho served in the state House of Representatives in 
1844-46, and the university of Alabama conterred n him the 
degree of LL D He died at Charleston on the iith of June 
1S70 

111 addition to tho works mentioned alxive, Simms published tlit 
loUowmg poetry — bonthern Passages and Pictures, Iviical, senti- 
mintal at d deicnpti\e poems (New York, 1839) Donna Florida a 
tale (Cliaileston, 1843) Grouped Ihoights and '^tattered Fancies, 
sonnets (Kichmond, 1845) , Are}tos or Songs of the South (1846) 
Lays cf the Palmetto a Jribuk. to the South LaioUna Higiment m the 
IKar with Mtxuo (CU irleston, i84'5) 1 he Fye and the II uif^ potiu',, 

(New York, 1848) Jhc City of the Silent (ib^ >) lo chain itic 
literature he contributed Norman Maunte, or the Man of the Pioplt 
(Richmond, 1851) and Michail Bonham 01 the hah of the dlamo 
(Richmond, 1653) Hh lomances ot the Ameiican Revolution— /Ar 
Fnrltsun (I'^l*;) , MeUi^hampe (1836) Katherine Wedton ot the 
Rebel of Doiehestir {1851) and others —describe social hfe 
Chaileston, ind the iction covers the whole period, with portraits oi 
the peiliticil and military leaders of the timi. Of border talcs tin 
list includes (»«v R'ven,, a I ale of Georgia (1834) Ruhard Hurdts 
(i8j6) Border Dcagl s (1040) Bcaiithampe (1842) Jlchn Balsa 
(1845) The Golden Child na (1852) and C/ior/rwonl (1S56) Tin 
histoncal romances ire the Yevassee (1835), dialing largcl} with 
Indian char ictcr and natuio , /Vlave {1848) Count Julien 
Che DatnstI of Duru It 1 he Lilv and the Fotem Vasconselo^ 

(1857), wluch he wrote under tive us uinto name of trank Cooper 
and The Cassique of Kiauah (i860) Oihii novels ire Catl iVernir 
(1838) , Confession of the Blind Heait (1842) Thi Wiguam and /A. 
Cabin, i collection ot short laks (i84';-iS46) Castle Dumal (1845) 
and Mane de Rcrniire (1854) bimms s other wntiiiRs comprise i 
History of S Carolina (Oharicston, 1840) , South Carolina tn tJu 
Reiotntwn (Chait ston, 1853), 1 Otographv of South Carolina 

(184 j) . lives Of Francis Marion (New York, 184)) Capt John 
Smith (1846) , The Chevalier Bavard (1848) and Nathanael Green 
(1849) 2 he Ghost of my Husband (1866) , and War Poetry of tlu 

South -an edited volume— (1807) bimms was also a fnquert 

contiibutor to the magazines and literarj papers six of winch he 
founded and conduced In the discussioi on sla\ he upheld the 
views of the pro-slavery partv^ He edited the seven dram is doubt 
fully ascribed to bhakespeare, with notes and an introduetiop.to 
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each play Simm'i’ works m lo vols were published at hiew York ui 
1882 , lus Poems (2 volb , IScw York) m 1853 

bee his biography (Boston, iby/), by Professor William P Trent 
A bibliographioal Lts< of the Separate Wnttngs of W Stmms of 
South Carohna (New York, 1906) was compiled by O Wegehn 
SIMNEL, LAMBERT (fl 1477-1534), English impostor, was 
probably the son of a tradesman at Oxford He was about ten 
years old in 1487, and was described as a handsome youth of 
intelligence and good manners In i486, the year following 
the accession of Henry VII , rumours were disseminated by the 
adherents of the Yorkist dynasty that the two sons of Edward 
IV , who had been murdered in the Tower of London, were still 
alive A young Oxford priest, Richard Symonds by name, 
conceived the project of putting forward the boy Simnel to 
impersonate one of these pnnees as a claimant for the crown, 
with the idea of thereb) procuring for himself the archbishopric 
of Canterbury He set about instructing the youth in the arts 
and graces appropriate to his pretended birth , but meanwhile 
a report having gained currency that the young earl of Warwick, 
son of Edward IV ’s brother George, duke of Clarence, had died 
in the Tower, Symonds decided that the impersonation of this 
latter prince would be a more easily credible deception It 
is probable that Symonds acted throughout with the connivance 
of the Yorkist leaders, and especially of John de la Pole, earl 
of Lincoln, himself a nephew of Edward IV , who had been named 
heir to the crown bv Richard III The Yorkists had many 
adherents in Ireland, and thither Lambert Simnel was taken 
by Symonds early in 1487 , and, gaming the support of the 
earl of Kildare, the archbishop of Dublin, the lord chancellor 
and a powerful following, who were, or pretended to be, con- 
vinced that the boy was the earl of Warwick escaped from the 
Tower, Simnel was crowned as King Edward \7 in the cathedral 
in Dublin on the 24th of May 148^7 Messages asking for help 
were sent to Margaret, duchess of Burgundy, sister of Edward 
IV , to Sir Thomas Broughton and other Yorkist leaders 
On the 2nd of February 1487 Henry VII held a council at 
Sheen to concert measures for dealing with the conspiracy 
Elizabeth Woodville, widow of Edward IV , was imprisoned in 
the convent of Bermondsey , and the real earl of Warwick 
was taken from the Tower and shown in public in the streets of 
London But although Lincoln is said to have conversed with 
Warwick on this occasion, he fled abroad immediately after the 
council at Sheen, where he was present In Flanders, Lincoln 
joined I ord Lovell, who had headed an unsuccessful Yorkist 
rising m i486, and in May 1487 the two lords proceeded to Dublin, 
where they landed a few days before the coronation of Lambert 
Simnel They were accompanied by 2000 German soldiers 
under Martin Schwartz, procured by Margaret of Burgimdy 
to support the enterpiise, Margaret having recognized Simnel 
as her nephew This force, together with some ill-armed Insh 
levies commanded by Sir Thomas Fitzgerald, landed m Lancashire 
on the 4th of June King Henry was at Coventry when the news 
of the landing reached him, and immediately marched to 
Nottingham, where his army was strengthened by the addition 
of 6000 men The mvaders met with little encouragement 
from the populace, who were not well disposed towards a monarch 
whom It was sought to impose upon them by the aid of Insh 
and German mercenanes Making for the fortress of Newark, 
Lincoln and Sir Thomas Broughton, at the head of their motley 
forces, and accompanied by Simntl, attacked the royal army 
near the village of Stoke-on-Trent on the i6th of June 1487 
After a fierce and stubborn struggle in which the Germans 
behaved with great valour, the Royalists were completely 
victorious, though they left 2000 men on the field , Lmcoln, 
Schwartz and Fitzgerald with 4000 of their followers were killed, 
and Lovell and Broughton disappeared never to be heard of 
again The priest Symonds, and Simnel were taken prisoners 
The former was consigned to a dungeon for the rest of his life , 
but Henry VII , recognizing that the youthful pretender hail 
been a tool in the hands of others and was n himself harmless, 
pardoned Lambert Simnel and took him into his own service 
in the menial capacity of scullion He was later promoted 
to be royal falconer and is s.ud to ha\e afterwards become a 


servant in the household of Sir Thomas Lovell The date of 
Sinmel’s death is unknown, but he is kno-wn to have been still 
livmg in the year 1534 

See Rolls of Parliament VI , Francis Bacon, History of Henry VU ^ 
with notes by J R Lumby (Cambridge, i88j) , Ricliard Bagwell, 
Ireland under the Tudors (3 vols , London, 1885-1890) , Jamt'j 
Gairdner, Henry VII (London, 1889) and Letters and Papers illus- 
trative of the reigns of Rtchat d 1 1 1 and Henry V II (‘Rolls senes, 
2 vols, London, 1861-1863), The Political History of England, 
vol v , by H A L Fisher (London, 1906) , and W Busch, England 
under the Tudors (1895) For a contemporary account of Simnel s 
imposture, sec Polydore Vergil, /I «ghca« Atslonae, to which all the 
later narratives are maebted (R J M ) 

SIMOCATTA,^ THEOPHYLACT, Byzantine historian, a native 
of Egypt, flounshed at Constantinople during the reign of 
Heraclius (610-640L under whom he held the office of imperial 
secretary He is oest known as the author of a history, m 
eight books, of the reign of the emperor Maurice (582-602), 
for which ptnod he is the best and oldest authority The woik 
describes the wars with the Persians, the Avars and Slavs, and 
the emperor’s tragic end “ His want of judgment renders him 
diffuse in trifles and concise in the most interestmg facts ” 
(Gibbon), but his general trustworthiness is admitted I he 
history contains an introduction in the form of a dialogue 
between History and Philosophy Photius (cod 65) while admit- 
ting a certain amount of gracefulness in the language, blames 
the author’s excessive use of figurative and allegorical expressions 
and moral sentiments While the vocabulary contains many 
strange and affected words, the grammar and syntax are on the 
whole correct (ed pr by J Pontanus, 1609, edition by 
C de Boor, 1887, with a valuable Index Graecitatis) 

Simocatta was also the author of Physical Problems {'Airoplai tfnia-iKal) 
in dialogue form, deabng with the n iture of animals and especially of 
maul (ed J Ideler in Phystci et medxci Lraeci mmores, 1 1841) , and 
of a collection of 85 letters (moral, rustic, erotic), the supposed 
writers of which are either fictitious or well-kiiowii personages 
(Antistheiies to Pencles, Socrates to Plato, Socrates to Alcibiadts) 
The best edition is by R Hercher in Epistolographi Graect (1873) 
The letters were translated mto Latin (1509) by Copernicus (it- 
prmted 1873 by F Hipler m bptctlegtum Copemicanum) 

See C Krumbachcr, Oeschichte dcr byzantinischen Li eratur (1897) 
SIMON, ABRAHAM (1622-1692), English medallist and 
modeller, was bom in Yorkshire m 1622 He was originally 
intended for the church, but turned his attention to art, and, 
after studying m Holland, proceeded to Sweden, where he was 
employed by Queen Christina, m whose tram he travelled to 
Pans He returned to EngLnd before the outbreak of the Civil 
War, and attained celebnty by his medals and portraits modelled 
m wax During the Commonwealth he executed many medals 
of leading parliamentarians, and at the Restoration he was 
patronized by Charles II , from whom he received a hundred 
guineas for his portrait designed as a medal for the proposed 
order of the Royal Oak Having incurred the displeasure of 
the duke of York, he lost the favour of the court, and died in 
obscunty m 1692 Among the more interesting of his medals 
are those of the 2nd earl of Dunfermline, the 2nd earl of 
Lauderdale and the ist earl of Loudon , that of the duke of 
Albemarle, and many other fine medals, were modelled by 
Abraham Simon and chased by his brother Thomas brnion (7 ti ) 
SIMON, SIR JOHN (1816-1904), Fnglish surgeon and sanitary 
reformer, was bom m London on the 10th of October 1816 His 
father, Louis Michael Simon, was for many years a leading member 
of the London Stock Exchange Both his grandfathers were 
French emigrants, who carried on business in London and Bath 
respectively His father died at almost mnety-eight, and his 
mother at nearly ninety-five years of age Simon was educated 
at a preparatory school in Pentonville, spent seven years at 
Dr Burney’s school m Gree iwich, and then ten montns with a 
German Pfarrer in Rhenish Prussia His father intended him 
for surgery, and he began the study of medicine on ist October 
when he was a few days short of seventeen He was an 
apprentice of Joseph Henry Green, the distinguished surgeon at 
St Thomas’s, well known for his fnendship for Samuel Taylor 
Coleridge, whose Uterary executor Green became He became 
’ other foims of the nami irc Simoc vttos, Simocalos, Simocates 
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a demonstrator of anatomy, and was assistant surgeon to King’s 
College Hospital for several years , and in the autumn of 1847 
he was appointed surgeon and lecturer on pathology at his old 
school, St Thomas’s, where, with progressive changes, he con- 
tinued to remain an^officer His life was divided between two 
great pursuits — the career of a surgeon, and the mastery and 
solution of many of the great problems of sanitary science and 
reform In the spring of 1844 he gained the first Astley Cooper 
prize by a physiological essay on the thymus gland, and the 
following year was elected a fellow of the Royal Society In 
1847 gave his first lectum at St Thomas’s Hospital, on the 
“ Aims and Philosophic Method of Pathological Research,” 
followed a little later by lectures on general pathology m relation 
to the principles of diagnosis, and the treatment of disease 
These lectures were of great importance at the time, and of the 
utmost value in directing energy into new and profitable channels 
of work Simon published many clinical surgical lectures of 
the greatest importance, and contnbuted a masterly article on 
“ Inflammation ” to Holmes’s System of Surgery, which has 
become a classic of its kind It was^ however, on his appoint- 
ment m 1848 as medical officer of health to the City of London, 
and afterwards to the government, that Simon’s great abilities 
found scope for congenial exercise He stimulated and guided 
the development^of sanitary science, until it reached in England 
tlie highest degree of excellence, and gave an example to the 
civili/ed world It is impossible to overestimate the value of 
Sir John Simon’s work, or the importance of his influence m the 
furtherance of the public health and the prevention of disease, 
and in mcukating right methods of medical government In 
1878, after filling other offices m the Royal College of Surgeons, 
he became its president, and m 1887 was created K C B It was 
largely due to his advocacy that the new St Thomas’s Hospital 
was rebuilt on its present site after it was compelled to leave 
its old habitation near London Bridge As a surgeon, Simon’s 
work came second to his interest in sanitary science, but he 
claimed priority over Cot k in the operation of perineal puncture 
of the urethra m cases of retention from stricture He died 
on the 23rd of July 1904 (W MacC) 

SIMON, JULES FRANCOIS (1814-1896), French statesman 
and philosopher, was bom at Lonent on the 27 th of December 
1814 His father was a linen-draper from Lorraine, who abjured 
Protestantism before his second marriage, of which Jules Simon 
was the son, with a Catholic Breton The family name was 
Suisse, which Simon dropped in favour of his third prenomen 
By dint of considerable sacrifice he was able to attend a seminary 
at Vannes, and was for a short time usher m a school before, 
in 1833, he became a student at the ficole Normale in Pans 
There he came in contact with Victor Cousm, who sent him 
to Caen and then to Versailles to teach philosophy He helped 
Cousin, without receiving any recognition, m his translations 
from Plato, and in 1839 became his deputy m the chair of 
philosophy at the Sorbonne, with the meagre salary of 83 francs 
per month He also lectured on the history of philosophy at 
the ^-cole Norm tic At this period he edited the works of 
Malebranche (2 vols , 1842), of Descartes (1842), Bossuet (1842) 
and of Arnauld (1843), and m 1844-1845 appeared the two 
volumes of his Histoire de Vecole d’Alexandne He beiame a 
regular contributor to the Revue des deux mondes, and m 1847, 
with Am^dee Jacques and llmile Saisset found^ the Ltberte 
de penser, with the intention of throwing off the yoke of Cousin, 
but he retired when Jacques allowed the mscrtion of an article 
advocating the prmciples of collectivism, with which he was at 
no time in sympathy In 1848 he represented the C6tes-du- 
Nord in the National Assembly, and next year entered the 
Council of State, but was retired on account of his republican 
opinions His refusal to take the oath of allegiance to the govern- 
ment of Louis Napoleon after the coup d'etat was followed by 
his dismissal from his professorship, and he devoted himself to 
philosophical and political writings of a popular order Le 
Devoir (1853), which was translated into modem Greek and 
Swedish, was followed by La Religion naturelle (1856, Eng 
trans , 1887), Liberte de consc ence (1857), La Liberti politique 


(1859V La Liberte civile (1859), I'Ouvrtere (i86i), 1 'i.cole 
(1864), Le Travail (1866), VOuvrter de huit (1867) and others 
In 1863 he was returned to the Corps Lcgislatif for the 8th 
circonscription of the Seme, and supported “ les Cmq ” m theu: 
opposition to the government He became mmistcr of mstruc- 
tion m the government of National Defence on the 5th of 
September 1870 After the capitulation of Pans in January 
1871 he was sent down to Bordeaux to prevent the resistance 
of Gambetta to ^ peace But at Bordeaux Gambctta, who had 
issued a proclamation excluding from the elections officials 
under the Empire, was all powerful Ho affected to dispute 
Jules Simon’s credentials, and issued orders for bis arrest 
Meanwhile Simon had found means of communication with 
Pans, and on the 6th of February was reinforced by Eugene 
Pelletan, E Arago and Gamier-Pag^s Gambctta resigned, 
and the ministry of the Interior, though nominally given to 
Arago to avoid the appearance of a personal issue, was really 
m Simon’s hands Defeated in the department of the Seine, he 
sat for the Mamc m the National Assemlfly, and resumed the 
portfolioof Education in the first cabinet of M I hiers’s presidency 
j He advocated free pi unary education yet sought to conciliate 
the clergy by all the means m hjs power , but no concessions 
1 removed the hostility of Mgr Dupanloup, who presided over 
the commission appointed to consider his draft of an elementary 
education bill Tlie reforms he was actually able to carrv out 
were concerned with secondary education He encouraged the 
study of hving languages, and lunited the attention given to 
the making of Latin verse , he also encouraged mdependent 
methods at the ^^cole Normale, and set up a school at Rome 
where members of the French school of Athens should spend 
some time He retamed office until a week before the fall of 
Thiers m 1873 He was regarded by the monarchical right as 
one of the most dangerous obstacles m the way of a restoration, 
which he did as much as any man (except perhaps the comte de 
Chambord himself) to prevent, but by the extreme left he was 
distrusted for his moderate views, and Gambctta never forgave 
his victory at Bordeaux In 1875 became a member of the 
French Academy and a life senator, and m 1876, on the resigna- 
tion of M Dufaure, was summoned to form a cabinet He 
replaced anti-republican functionaries in the civil service by 
republicans, and held his own until the 3rd of May 1877, when 
he adopted a motion carried by a large majority m the Chamber 
mviting the cabinet to use all mums for the repression of clerical 
agitation llis clerical enemies then induced Marshal MacAfahon 
to take advantage of a vote on the press law carried m Juks 
Simon’s absence from the Chamber to write hun a letter regretting 
that he no longer preserved his influence m tlie Chamber, and 
thus practically demanding his resignation Ills resigiiation 
in response to this act of the president, known as the Seize 
Mai,” which he might have resisted by an appeal to the Chamber, 
proved his ruin, and he nev er again held office He justified his 
action by his fear of providing an opportunity fur a coup d’etat 
on the part of the marshal The rejection (1880) of article 7 
of Ferry’s Education Act, by which the profession of teaching 
would have been forbidden to members of ron-authonzed 
congregations, was due to his intervention He was m fact the 
chief of the left centre opposed to the radicalism of Jules Grew 
and Gambetta He was director of the Gaulois from 1879 to 
i88i,and his influence in the country among moderate republicans 
was retained by his articles m the Matin from 1882 onwards, 
m the Journal des Debats, which lie joined in 1886, and m the 
Temps from 1890 

He left accounts of some of the events m wluch he had participated 
in Souvenirs du q. 'leptembri. (1874), Lt, Goxiverntment dc M Ihirrs 
(2 vols , 187S), m M^motres des autres (1880), Nouveaux mi moires des 
autres (1891) and Les Dtrnters nthnoires rfi,? autres (1897), while his 
sketch of ViUor Cousin (1887) was a further contribution to con- 
temporary history For his personal lustory the Prtmurs mimotres 
(1900) and Le Sotr de ma journie (1902), edited b> his son Gustave 
Simon, may be supplemented by L6on S6che s F igures bretonnes 
Jules Simon, sa vie, son oeuvre (new ed , 1S98), and G Picot, JuUs 
Simon Hotue histortque (1807) , also bv references to 

periodical literature and collected essavs m Huge) P Tluemc s Guide 
bihltographique do la hit Jrauf de 1600 a np6 (1907) 



120 SIMON 

SIMON MAGUS (“ Simon the Magician ” , Gr /layov, a 
wizard), a character who appears m tlie New Testament and 
also in the works of the Christian Fathers In Acts viii 5-24 
he IS portrayed as a famous sorcerer in Samaria who had been 
converted to Christianity by Philip His personality has been 
the subject of considerable discussion The conclusions to 
which the present writei has been led are mainly as follows 
(i) that all we know of the original Simon Magus is contained 
in Acts , (2) that from very early times he has been confused 
with another Simon , (3) that the idea that Simon Magus is 
merely a distortion of St Paul is absurd 

As regards the story of Acts viu 5 24, it will sufhcc to make a few 
remarks hirst it is interesting to note that Simon Magus was 
. older than Chiistianity The first missionary enterprise 

* of the nascent Church brought it into contact with a 
magician who had for a long time amai'od the people of Samaria 
with h's SOI cci ICS (y 11) This pci son gave himself out to be ‘some 
great one, but tlio popular voice defined lus claims by saying 

this man is that power of God which is called Great ” Such a 
voice of the people cannot be imagined m Judaea, but Samaria was 
more open than Judata to the influence of Greek ideas Readers of 
Philo aio familiar witli tht half philosophical and half mythological 
mode of thought by which the powers of Cod ' arc substantialized 
into independent pc 1 Soiialitics There were powers of all sorts, 
poweis of neip and salvation and also piow ers or punishment (Philo 1 
431) It was through these powers that the mcoiporeal world of 
thought was framed, which served as tlic archetype of this world 
of appeal aucc The various powers are sometimes summed up 
under the two heads of /SoertXocTj and tvfpyfrtK-^, which correspond 
to the two names Kt>ptot and de 6 t Which of them — if at is lawful 
at all to argue from Alexandria to Samaria— is to bo identified 
with the one called gnat " we have no means of deciding Not 
withstanding lus own success as a magician Simon Magus was 
amazed m ms turn at the superior powci of Christianity But he 
did not understand that this powci was spoilt by self sc'oking, and 
his oiler of money to the Apostks, to enable hun to confer the gift 
of tlao Holy Ghost, has branded his name for ever through the use 
of the word simony “ {qv) He was however, a baptized Christian, 
and accepted with meekness the rebuke of Peter The last that 
we hear of him is his humble entreaty to the AposlUs to p»ay for him 
Had the writer of Acts known anything of his subsequent aciventurts, 
he nught certainly have been expected to give some hint of them 

There is no reason for identifying the biinon Magus of Acts with 
the Simon, also a magician, who was a friend of Felix, and employed 
by him to tempt Drusdla away from her husband Azisus, the king 
of the Emesi 1 ho name Simon was common, and so was the claim 
to magical power's But the Simon of Josephus {Ant oex 7, § 2) 
is expressly declared to have been a Jev/ and a native of Cyprus 

Tlie Apostolic Fathers say nothing about Simon Magus, but 
with Ji tin Martyr we go. startling developments In lus hrst 
Justta wutton in a d 138 or 139, he tells us taat ono 

Simon, a Samaritan, from a village called Oitta or Gittae 
(see Lncy Bibl iv col 4^3^), jicrformcil such miracles by magic 
acts in Rome durmg the reign of Claudius that he was regarded 
as a god and honoured with a statue m the river Tiber, between 
the two bridges, having an inscription in Latin as follows Simoni 
Deo Svnct ' ' ‘ And almost all the SamariLuis," he goes on. to 

say, '‘and a few among the other nations, acknowledge and adore 
him as first God And one Hilcn, who went about with him 
at that time, wh»> before had hail her stand in a brothel, they say 
was the first thought that was brought into being by him ' ( I pol 1 
26 1-3' Justin goes on to speak, as from personal knowlodge, 
of the feats oi performed b\ Menander, another Samaritan 

and a disciple of Simon’s, who , ersuadei his followers that th< y 
would never die After Menander Justin pioceeds to speak of 
Maroon, who w as still li. aching at the tune Ihe followers of Simon 
Magus, of Menander and of Mareion, he says, vvesre all called 
Christians, but so also Ejueureans and Stoics weie alike called 
philosophers He had hinisclf composed a ticalise against all the 
heresies that there bad been, which he was willing to piesent to 
the impel lal family {Apol 1 afi 48) Ab Justin was himself a 
Samaritan it is natural that his fellow-countrymen should bulk 
laigely in his eyes Accordingly we find him reverting to Simon 
and Menander m a later passage of the same ^poto^y, where he 
repeats that m the royal city of Rome, in the time of Claudius Caesar, 
Simon so astonished ' the holy benate ” and the Roman people 
that he was worshipped a® a god ind honoured with a statue {Apol 
1 56), which Justin petitions to have taken down In the Second 
Apolocy also there is a passage which seems mutilated or mis- 
placed, in which he declares himself to have " despised the impious 
and misleading teaching of the Simonians m hi" own nation ’ 
{Apol 11 15 i) In the Dtaloqiie (349 c, eh 120) he prides himself 
on the independence and love of truth which he had displayed m 
the Apoloi^y » For," he says, "m writing to Caesar, I showed no 
regard even for any of my own nation, but said that they wer^ 
deceived liy trusting m a magician of their own race, Simon whom 
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they assert to bo C»od, above all rule and authority and power ” 
(cf Eph 1 21) 

Suen IS the testimony of Justin , what is it worth ? In 1574, 
during the pontificate of Gregory XIII , a stone was dug up in the 
Inland of the Tiber bearing the inscription— Semom Sango Deo 
Sacrum Sex Pompcius ' (see SemO Sancus) Tlus discoveiy has 
led many to suspect that J ustm Martyr had wmthow been hoaxed 
Ihe stone is not the only one of its land, and it is a serious charge 
to bring i^amst J iistin to suppose him guiltv of so silly a confusion 
as this But Justin Martyr was decidedly wtnk in history, and 
it 13 not unreasonable to suppose that he may have confused the 
Simon of Acts with a hereticm leader of the same name who lived 
much nearer to his own time, especially as tins other Simon also 
had a great reputation for magic A fuU century must have elapsed 
between the conversion of Simon Magus to Chnstianity and the 
earliest date possible (wlnoh is the one that we have adopted) for 
the composition of Justin Martyrs First Apology Tliat work is 
assigned by Schmicdel and othei 5 to about A D 152 Justin Mai tyr 
could not have been mistaken as to the fact that the bulk of his 
countrymen wera followers of a religions leader named Simon, 
whose disciplo Menander he seems to speak of as an elder con- 
temporary of his own But having a mind void of bastoncal per- 
spective he identified this Simon with bimon Magus 

When once this identification had been made by Justin, it was 
taken for granted by almost all subsequent writers Ihi tempta- 
tion to trace all heresy to one who had been condemned by Peter 
was too strong for tlie fathers ^ Dr George Salmon brought hght 
into ddxkness by distinguishing between Simon of Gitia and the 
oiigmal Simon Magus What has not perhaps been so clearly 
perceived is the consequence that all that is told about Helen refers 
to the later Simon 

With Hegcsippus, who wiote durmg the episcopate of Eleutherus 
(a d 176-189), as with Juslm, Simon heads the list oi ^ ^ 

heretics, but there is no identification of Jnm with Simon 
Magus, mdccd,th context plainly excludes it (Eus HE " 

IV 22) 

Dunng the same episcopate Iienaeus was appointed bishop of 
Lyons In In^-viOT’kAguin'-tUirestes (i lO) we hear for the first time 
of opposition on the pait of Simon to the Apostks a'fter . 
his pretended conversion His magic, wo are told, pro- " *“* 
cured him the honour of a statue from the emperor Claudius He was 
glorified by many as God and he taught that it was he who appealed 
annoQg the Jews as the Son, in Samaria as the Father and among 
other nations as the Holy Spint He was indeed the highest power, the 
Father, who is above all, but he consented to be called by whatever 
name men chose to give him irenaeus then goes on to tell how at 
Tyre Simon rescued Helen fiom prostitulion, and took her about with 
him, saying that she was the first thought of his mind, the mother 
of all tMngs, by whom in the bt ginning he had conceived the idea 
of making angtls and arch angels Foi that this Thought {iivoio), 
recognmng her fathers will, had leapt forth from him, and de- 
scended to lower regions, and generated the angthc powers by whom 
this world was made But after she had done so she was detained 
by them through ill-wiU, since they did not wish to be ihought the 
offspring of any other being For, as for himself, they knew nothing 
at all about him But his 1 bought had been detained by the angthc 

C owers which had been sent forth from her, and had been subjected 
y them to eveiy indignity, so that she might not return on high 
to her own father, msomuch that she was even enclosed in a human 
body, and for age after age transmigrated into different female 
forms, as though from one vessel into another For she had been 
also in that Helen who was the cause of the liojan War But 
while she passed from body to body, and consequently suffered 
perpetual indignity, she had at the last been pro titutcd in a brothel 
she was ' the lost sheep " 'VVnacrefore he himself had come to free 
her from her bonds, and to confer salvation upon men thiough 
knowledge of himself Bor as the angels were mismanaging the 
world, owing to their individual lust foi rule, he had come to set 
things straight, and Lad dcseeiukd under a changed form, likening 
himself to the Pnneipahties and Powers through whom he passed, 
so that among men he appeared as a man, though he was not a man, 
and was thought to have suffered in Judaea, though he had not 
suffered But the prophets haxl dehvered their prophecies under 
the inspiration of the world ercatmg angels wherefore those who 
had their hope in him and in Helen minded them no more, and, as 
bein^ free, ilid what they pleased , for men were saved according 
to his grace, but not according to just works For works were not 
just by nature, but only by convention, in accordance with the 
enactments of the world ei eating Amgels, who by precepts of this 
kind sought to bring men into slavery VCliercfore he promised that 
the world should be dissolved, and that those who were his should 
lx. freed from the dominion of the world-creators Irenaeus con- 
cludes his account by saying that this Antinomian teaching had its 
logical consequence in his followers, who hved licentious Uvea and 
practised every kind of magic They also, he adds, worshipped 
* Clement of Alexandria {Strom vu § 107) alone sccnis to have 
an mkhng that there was something wrong He puts Simon after 
Marcion, and yet refers in the same breath to his acceptance of 
I Peter s preachmg 
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images of Simon under the form of Zeus, and of Helen under that of 
Athena They were tailed Stmomam, and were the introducers of 
‘ knowledge falsely so called ’ In the next chapter Irenaeus speaks 
of Menander, who was also a Samaritan, as the successor of Simon, 
and as having, like him, attained to the highest pitch of magic 
His doctrine is represented as being the same as that of Simon, only 
that it was he this time who was the saviour of the world 

It IS evident that tlie Samaritans were not to be outdone by tlie 
Jews, tliat Mount Geuzim was once moic being set up against 
Jerusalem, and that a bold bid was being made by the hated 
Samantans for a world-wide religion, which should embrace Pagans 
as well as Christians But before such an amalgam of paganism and 
Christianity could be propounded, it is evident that Chnstiamty 
must have been for some little lime before the world, and that the 
system cannot possibly be traced back to Simon Magus Is it not 
tins early struggle between Jewish and Samaritan univcrsahsm, 
involving as it did a struggle of religion against magic, that is really 
symboUzed under the wild traditions of the contest between Peter 
and Simon ? ' 

Tertulhan is fond of alluding to Simon Magus • He says that he 
offered money for the Holy bpint {De fuga, 12 , De antma, 34), that 
he was cursed by the Apostles and expelled from the faith 
[De idol 9), that he consoled himself lor the loss of the 
Spirit by the purcliase of Htlen of Tyre (De an 34), that he was 
honouied at Rome with a statue beanng the inscription ' bancti 
Dei * (Apol 13), that the Stmonianae magtae disc%pltna had been 
condemned by Peter (De praesir 33), and that in his own day (he 
died in A D 220) the followers of Simon professed to raise the souls 
of prophets from the dead (De amir a, 57) lu a hst of heretics 
Marcion, Valentina and Apelles are followed by Hebion awd Simon, 
whom we may take as standing respectively for Jewish an A Samantan 
types of Christian heresy (De praescr 10) But the important 
passage IS the account of his doctrine m De antma, 34, which is 
evidently derived from the same source as that of Irenaeus The 
pseudo-Tertulhau m the short treatise Again’it all Heresies lets us 
know that the being whom the Most High God came down to seek 
was Wisdom This is important as bearing upon the connexion 
between bimo i and Valentinus In the Clementine Homilies (u 25) 
It is said that Simon called Helen aopio. 

We now come to the important testimony of Hippolytus (cad 
218-222) In his Refutatio omnium haercstum hr gives the same 
. account as Irenaeus with certain ''hglit lUlkiences, wbieh 
« ppov- indicate a common source rather than direct borrowing 
The word used for the Thought of the first Father, wbieh 
in Justin 13 two a, and which the translator of Irenaeus renders 
by conceptto and lertulhan by tnjeclio, is m Hippolytus ivluoia 
We are told that Simon allegorized the wooden hoise and ‘ Helen 
with the lamp,' * and applied them to himself and lus iwlvoia 
Upon the stoiy of “ the lost sheei) *’ Hippolytus comments as 
follows ‘ But the liar was enamoured of this wench, whose name 
was Helen, and had bought her and had her to wife, and it was out 
of respect for his disciples tliat he inventt d this fairy-tale " (Ref 
0 H VI 19) To this he adds a scathmg indictment against the 
hccntiousness of the bimomans ® Hippolytus speiks in language 
similar to that of Irenaeus about the variety of magic arts practised 
by the Simonians, and also of their having im\gcs of biraon and 
Helen under the forms of Zeus and Athena But here he has a 
significant addition ‘ But if any one, on scemg the imagt s either 
of bimon or Helen, shall call them by tho-^ names, he is cast out, 
as showing ignorance of the mysteries ’ From tnis it is evident that 
the Simonians did not allow that they worshipped their founders 
Lipsius conjectured that the supposed worship of Simon and Helen 
was really that of Hercules Melkait and Selene- Astarle Baur 
before him made Simon = i£*DC>, the bun In the Clementine 
Recognitions Helen is called Luna (u 8, 9), and in the Homilies she 
is mystically connected with the lunir month (Horn 11 23) 

Hippolytus, like the rest, identified Simon of Gitta 
6 Virrr]v6s, VI 7) With Simon Magus Reduced to despair, he says, 
by the curse laid upon him by Peter, he embarked on thi career 
that has been described Until he Ccune to Rome also and fell loul 
of the \postlcs Peter withstood him on many occasions At last 
he came (here some words are missing) and began to teach sitting 
under a plane tree When ho was on the point of bemg shown up, 
he said, in order to gam time, that if he were buned alive he would 
rise again on the thud day So he bade tlrat a tomb should be dug 
by his disciples and that he should be buned in it Now they did 
what they were ordered, but he remauied tliere imtil now for he 
was not the Chnst " 

Prefixed to this account of Simon, which, except m its dram itic 
close, so nearly tallies with tliat of Irenaeus, is a description of a 
book of which he was the author It is quoted under the title of 
The Declaration (vi 14, 18) or The Gri-at Declaration (vi ii) The 


^ The account given by Iienaeus should be compared with what 
13 said of Simon Magus m the Clementine Homilies, u 22, where the 
rivalry between Jews and Samaritans becomes evident (cf Re- 
cognitions, 1 57) 

* On this see Eptph xxi 3 

• Hippolytus says the free love doctrine waus held by them in iN 
frankest form 
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longest extract from it is in vi r8, but others occur here and there,* 
and, where not cxphcitly quoted, it still underlies the statements 
cf Hippolytus It IS wiitten in a mystical lud pretentious style, 
but the philosophy of it, if allowance be made for the allegoneal 
method of the time, is by no means to be desi)ised As Hippolytus 
himself m more tiian one place (iv ^i, vi 20) points out, it is an 
earher form of the Valcntiman doctrme, but th'^re are things m it 
which remind us of the Stoic pliysics, and much use is made of the 
Aristotelian distinction between Mpyeia and Swafut 

Starting from the assertion of Moses that God is ' a devouring 
fire ” (Deut iv 24), Simon combined therewith the philosophy o' 
Heraclitus which made firt the first pnnciple of all things. This 
first principle he denominated a ' power without end (Swa/us 
aripevTos), and he declared it to dwell m the sons of men, bemgs 
bom of flesh and blood But fire was not the simple tlung that the 
many imagined, and Simon distinguished between its bitldm and 
its manifest quahties, mamtaming, like Locke, that tlie former were 
the cause of the latter Like the Stoics he conctieed of it as an 
intelligent bemg From tins ungenerated being sprang the generated 
world o^ wJuch wc know, whereof there weie six roots, having each 
its inner and its ouUr side, and arranged in pairs (evj^vylat) as 
follows yoOt and irrlvota — ovpavit and 74 , <puy/i and 6yofJia ~ 
fjXtot and aeXiJi'Tj , "Koyiapdit and ivOup-T^ait = a.t)p and bdop The=>e 
six roots are also called six powers Commingled with them 
all was the great power, the power without < ml This was tliat 
‘ winch stands, which stood and yet shall stand ” It existed 
Iioteutially m every child of man, and might be developed m each 
to Its own ininiensity The >mall luignt b< eomc great, the point be 
enlarged to infinity (iv 51, v 9, vi 14) Tins mdivesible point 
which existed m the Ixidy, and of wliieli none but the spiiitual knew, 
was the Kingdom of Heaven, and the gram of mustard-seed (v 9) 
But it rested with us to develop it, and it is tins responsibility which 
IS referred to m the woids — “ that wo may not be condemned with 
the world " (i Cor xi 32) Foi if the image of the Standing One 
were not actualized in us, it wouid not suivive the death of the 
body ‘ The axe, he said, ‘ is uigii to the roots of the tree Eveiy 
tree that brmgeth not forth good fruit is cut down and cast mlo the 
fire ” (cf Matt m 10) 

I he whole book is a queer mixture of Hellenism and Hebraism, 
111 which the same method of alLgory is apphed to Homer and Hesioo 
as to Moses Iheic is a physiological mteipietation of the Garden 
of Eden The five books of Moses are made to represent the five 
senses Ihtie is a mystical passage on the umty of all things, sug- 
gestive of ‘ the hymn the Brahman sings ” Its language seems to 
throw light on the story about Helen This, he says, w one 
power, divided between above and belc»w, selt-generatmg, self- 
increasing, self-seeking, self-finding, being its own mother, its own 
father, its own sister, its own spouse, its own daughtei, its own son, 
mother, fatlur, an abstract umty, bemg the root of all thmgs ’ 
(Hipp Ref OH vi 17) that a learned man like Hip|X)lytus 
should refer a work wlucli contains quotations from the Epistles and 
Gospiels to bunon Magus, who was piobably older than Jesus Cluist, 
shows the extent to jvhich men can be blinded by religious bigotry 

Next m order comes Origon, who was oidamed priest in A D 231 
(Eus H E VI 23, 26) file most inttiesUiig point m his evidence 
itlates to the decline of the Samaritan attempt to establish _ , 
a world rchgion After speakuig of Dositheus the Samari- ^ 
tan, who persuaded some of his countivmen that he was tlie Christ 
prophesied by Moses, he goes on to say “ Also Simon the Samaritan, 
a magician, wished to lilch away some by his magic And at the 
time indeed he succeeded in lus dLCtpticm, but now 1 suppose it is 
not possible to find bimonians altogether m the world , and 
l>erhaps I have put the number higher than it really is But m 
Palestine there are very few, and in the rest of the world, m which 
he wished to spiead lus ow-u glory, his name is nowUeie mentioned 
If it IS, this IS due to the Acts of the Apostles It is the Chru,tians 
who say what is sud aliout him, and it has become plam as dayhght 
(ij iv&pyua ep.apTVfrj(Tfy) that Sinn u w is nothing divine (Origen, 
Cont Cels 1 57) Ougen also mentions that some of the sect were 
called Htlemam (v 62) 

The treatise of the pscudo-Cjpiian De RebapUsmate is ass giud b)' 
some to about a d 260 The writer says that on the strength of 
the words of John, that ‘ we were to be baptized with _ 
the Holy Ghost and with fire,” the Simonians maintained 
that the oithodox baptism was a mere form, and tJiat they 
had tlie real baptism, for, os soon as their iieojiliytes went down into 
the water, a fire appeared on it The wnter docs not dispute the 
fact, but is at a loss what to make of it W is it a bit of juggluy, or 
a natural phenomenon, or a pii ce of self-d''ception, or an effect of 
magic In advocacy of this baptism, we are told, there was com- 
posed by tlie same heretics a book which wtis inscribed the Preaching 
of Paul 

Arnobius (early in the 3rd centurj) introduces us to i new phase 
of the Simon-legcnd They had setn," he says, ‘ the eai of bimon 
Magus blown away by the mouth of Peter and vanish at ^ 
the name of Chnst They had seen, I say, him who 
tiustcd in false gods and was betrayed by those gods m their fear, 
Drought headlong down by his own weight, he witli tfiroken legs, and 
afterwards be earned to Brunda and exhausted by' sufferu ig and 
* Lg iv 51, V 9, vi 9, II, 14, 17 
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recantation of his aspersions on Peter, giving as a reason that he 
had been soundly scourged by angels during the preceding night 
Now here, we are told, there is a malicious allusion to the 
“ messenger of Satan to buffet me ” of 2 Cor xn 6 We do not 
think that this conjecture will commend itself to the unpreju- 
diced, especially m view of the fact that scourging by angels is 
a well-known piece of supernatural machinery (cf 2 Macc m 
26, Eus H £ V 28, §12, Tert Detdol 15) Yet Schmiedcl 
speaks of this as “ a well ascertained case m which an utter- 
ance of Paul regarding himself is spitefully twisted to his dis- 
credit ” There is more plausibility in connecting Simon s 
assumed knowledge of things above the heavens {Recog n 
65) with St Paul’s claim to have been “ caught up even to the 
third heaven ” (2 Cor xii 2) But the passage is much more 
appropriate to Simon of Gitta From the height m which he 
claimed to dwell even the third heaven would have seemed 
quite the lower regions The question of meat offered to idols 
was a burning one, in every sense of the term, long after Paul’s 
day We need not, therefore, see a reference to the Apostle’s 
laxity on this crucial point m the story {Horn iv 4, vii 3) that 
Simon Magus had entertained the people of Antioch on a sacri- 
ficial ox, and so subjected them to the evil influence of demons 
The non-necessity of martyrdom is mentioned as a feature of 
early Gnosticism ^ 

The miracles which St Paul claims for himself m 2 Cor xii 
12, Rom XV 19, must doubtless have led to his being regarded 
as a magician by those who did not accept him as dnmely 
commissioned , but, as we have seen throughout, magic was 
the salient feature about the Samaritan Messi^, who is the real 
enemy aimed at in the Clementine litv.rature The opening of 
doors of their own accord no more connects Simon Magus with 
Paul than with Peter We need not, therefore, see m Recog 
u 9 a reference to Acts xvi 26 As to the use of bad language, 
people m the 2nd century were glad to avail themselves of such 
missiles as ypivhavwTTokoi, which had been manufactured for 
them in the ist {Horn xvi 21 , 2 Cor xi 13) That the homo 
qutdam tmmtcus of the Recognitions (1 70) is intended for Paul 
IS plain, but then, as Schmicdel points out in a note, he is not 
identified with Simon “ Lven the style of Paul,” Schmiedel 
assures us, ” is plainly imitated in a mocking way ” The 
reference is to the recantation in Horn xx 19, which is like the 
rest of the treatise and quite unlike Paul, but Schmiedel’s 
familiarity with Paul’s writings enables him to collect phrases 
therefrom which occur also in the Homilies 

When the Tubingen School turn their attention to the Apocry- 
phal Acts and Martyrdoms, the image of Paul still obsesses 
their mental gaze There is indeed one passage which may 
plausibly be adduced in favour of their contention In the 
Martyrdom of the Holy Apostles Peter and Paul (ch 4*;), Paul 
IS made to put this question — “ If then circumcision is a good 
thing, why did you, Simon, deliver up circumcised men and 
compel them to be condemned and put to death ? ” We must 
let the Tubmgen School have this passage for what it is worth, 
only remarking that it was not on the ground of circumcision j 
that Paul persecuted the Church, and that it is impossible to 
extract history out of these fictions We certainly cannot 
subscribe to the conjecture of Lipsius that “ the story of the 
seeming beheadmg of Simon has at its root malicious mis- 
representations of the beheading of Paul” The climax of 
absurdity seems to be reached when we are mformed that the 
story of Simon offering money to the Apostles for the gift of the 
Holy Ghost arose out of Jewish-Chnstian scandal about Paul’s 
“ collection for the Saints ” (i Cor xvi i) Yet Schmiedel 
follows Lipsius “ in his latest treatment of the subject ” in 
recognizing “ a Samaritan named Simon as historical ” 
But the part which he played m history is thus taken away 
from him He was there, it seems, but he did not do what he is 
said to have done Only the author of Acts, wishing to obviate 
the reproach against Paul of offering money to the Apostles, 
attributed the like conduct to Simon 

* Pseudo-TertuUian says of Basilides, " Martyna negat esse 
facienda ” 


In conclusion, there are of course some grounds for the Tubin- 
gen view, but they are wholly inadequate to bear the structure 
that has been raised upon them St Paul was a hard hitter, 
and Jewish Christians, whp still clung to James and Peter as the 
only true pillars of the Church, are not likeljr to have cherished 
any love for his memory This is enough to account for the 
hostility displayed against St Paul m the Clementines But to 
push the equation of St Paul with Simon Magus further than we 
are forced to by the facts of the case is to lose sight of the real 
character of the Clementines as the counterblast of Jewish to 
Samaritan Gnosticism and to obscure the greatness of Simon 
of Gitta, who was really the father of all heresy, a character 
which has been erroneously attnbuted to Sunon Magus 
Literature — Harnack, Lehr d Dogmengesch , 2nd ed , 204-209, 
264-270 , Salmon in Diet Chr Btog iv 681 , Hort, Notes I-ntro- 
duclory to the 6 tudy of the Clem Recog (1902) , Bigg in Stud Btb 
(1890), 2, I57-I93*> Headlam m Hastings' Diet of the Bible , P W 
Schmicdel m Encyc Bibl (St G S ) 

SIMON, RICHARD (1638-1712), French biblical critic, was 
born at Dieppe on the 13th of May 1638 His early studies were 
earned on at the college of the Fathers of the Oratory m that 
city He was soon, by the kindness of a friend, enabled to 
enter upon the study of theology at Pans, where he early dis- 
plajcd a taste for Hebrew and other Oriental languages At 
the end of his theological course he was sent, according to 
custom, to teach philosophy at Juilly, where there was one of 
the colleges of the Oratory But he was soon recalled to Pans, 
and employed m the congenial labour of preparing a catalogue 
of the Oriental books in the library of the Oratory His first 
iibhcatjon was his Ptdes Eedestae orientahs, seu Gabnehs 
letropohtae Phtladelphtensis opuscula, cum interpretatione 
Latina^ cum notis (Pans, 1671), the object of which was to 
demonstrate that the belief of the Greek Church regarding the 
Eucharist was the same as that of the Church of Rome Simon 
entered the priesthood in 1670, and the same year wrote a 
pamphlet m defence of the Jews of Metz, who had been accused 
of having murdered a Christian child It was shortly before 
this tmie that there were sown the seeds of that enmity with 
the Port Royalists which filled Simon’s after life with many 
bitter troubles Antoine Arnauld (1612-1694) had written a 
work on the Perpetuity of the Faith, the first volume of which 
treated of the Eucharist The criticisms of Simon excited 
lasting indignation among Arnauld’s friends and admirers 
Another matter was the cause of inciting against him the ill-will 
of the monks of the Benedict ne order In support of a friend 
who was engaged m a lawsuit with the Benedictine monks of 
F6camp, Simon composed a strongly-worded memorandum 
The monks were greatly exasperated, and made loud complaints 
to the new general of the Oratory The charge of Jesuitism 
was also brought against Simon, apparently on no other ground 
than that his friend’s brother was an eminent member of that 
order fhe commotion m ecclesiastical circles was great, and 
Sunon’s removal not only from Pans but from France was 
seriously considered A mission to Rome was proposed to him, 
but he saw through the design, and, after a short delay dictated 
by prudential motives, declined the proposal He was engaged 
at the time m superintending the printing of his Histoire critique 
du Vieux Testament He had hoped, through the influence of 
P6re la Chaise, the king’s confessor, and the due de Montausier, 
to be allowed to dedicate the work to I-ouis XIV , but, as the 
king was absent m Flanders at the time, the volume could not 
be published until he had accepted the dedication, though it had 
passed the censorship of the Sorbonne, and the chancellor of the 
Oratory had given his imprimatur The printer of the book, 
in order to promote the sale, had caused the titles of the various 
chapters to be printed separately, and to be put m circulation 
These, or possibly a copy of the work itself, had happened to 
come into the hands of the Port Royalists It seems that, with 
a view to injure the sale of the work, which it was well known 
in theological circles had been long in preparation by Simon, 
the Messieurs de Port Royal had undert^en a translation into 
French of the Prolegomena to Walton’s Polyglott To counteract 
this proceeding Simon announced his mtention of publishing 
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an annotated edition of the Prolegomena, and actually added 
to the Cnttcal History a translation of the last four chapters 
of that work, which had formed no part of his original plan 
Simon’s announcement prevented the appearance of the pro- 
jected translation^ but his enemies were all the more irritated 
They had now obtained the opportunity which the> had long 
been seeking The freedom with which Simon expressed himself 
on various topics, and especially those chapters in which he 
declared that Moses could not be the author of much m the 
writings attributed to him, especiallj- aroused their opposition 
Ihe powerful influence of Bossuet, at that time tutor to the 
dauphin, was invoked , the chancellor Michael le fellier lent 
his assistance , a decree of the council of state was obtained, 
and after a senes of paltry intrigues the whole impression, 
consistmg of 1 300 copies, was seized by the police and destroyed, 
and the animosity of his colleagues m the Oratory rose to so 
great a height against Simon that he was declared to be no 
longer a member of their body Full of bitterness and disgust, 
Simon retired in 1679 to the curacy of Bolleville, to which he 
had been lately appointed by the vicar-gcneral of the abbey of 
F6camp 

'Ihe work thus confiscated in France it was proposed to 
republish in Holland Simon, however, at first opposed this, 
in hopes of overcoming the opposition of Bossuet by making 
(ertain changes m the parts objected to The negotiations with 
Bossuet lasted a considerable time, but finally failed, and the 
Critical History appeared, with bimon’s name on the title page, 
in the year 1685, from the press of Recnicr Leers in Rotterdam 
An imperfect edition had previously been publuhed at Amster- 
dam by Daniel Elzevir, based upon a MS transcription of one 
of the copies of -he original work which had escapee! destruction 
and had been sent to England, and from which a Latin and an 
English translation were afterwards made The edition of Leers 
was a reproduction of the work as first printed, with a new 
preface, notes, and those other writings which had appeared for 
and against the work up to that date 

The work consists of tluco books Ihe first deals with questions 
of Biblical cuticisin, propcily so called, such as the text of the 
Hebrew Bible and the changis which it has undergone down to the 
present day, the authorship of the Mosaic writings and of othci 
books of the Biblt , with ui exposition of Simon s peculiar theory of 
the existence duiing the whole extent of Jewish history of recorders 
or annalists of the events of each uenod whose writings were pre- 
served m the public ircluvcs, and IJic institution of which he assigns 
to Mosts Ihc scconcl book gives an account of the piincipal trans- 
lations, ancient ami iuo<l rn, oi flic Old Tcstaincnt, and the tlurd 
contains an examination of the pimcipal commentators He had, 
with the exception of the theoiy above mentioned, contributeci 
nothing icdUy new on tin subject of Old Icstament criticism, for 
pievious critics as I Cajipcl, Johannes Monnus (i59i-i<‘59) and 
others had estabhslicd many jiomts of importance, and the value of 
Simon's woik consisted chiclly m bringing together uid presenting 
at one view the icsults of Old iestimcnt criticism The work 
encounterod strong opposition, and that not only from the Church 
of Rome The I’lotestants felt their stronghold an infallible Bible 
~ assailed by the doubts which bimon raised against the integrity 
of the Hebrew text J li Clcrc ( Lie nous ) in his work 
de quelqubs thfolo^ienb dt HoUande, controverted the views of Simon, 
and was answered by the latter m a tone of considerable asperity 
in his lUpome aux iyentimens dc qutlques tMologiens de Ilotlandc, 
ovei the signatuio ' Pierre Arabrun, it being a marked jiccuhanty 
of Simon rarely to give his own name 

The remaining works of Simon may bo briefly noticed In 1689 
appeared his Histone critique du texte du Nouveau Testament, 
consistmg of thirty-three chapters, m which he discusses the ongm I 
and character of the various Ijooks, with a consideration of the 
objections brought against them by the Jews and others, the | 
quotations from the Old Testament in the New, the inspiration of 
the New Testament (with a refutation of the opinions 01 Spinoza), 
the Greek dialect in which they are written (against C Salmasius), 
the Creek MsS known at the time, especially Codex D (Canta- 
bngicnsis), &c This was followed in 1690 by his Histotre critique 
des versions du Nouveau Testament, where he gi\es an account of 
the various translations, boih ancient and modern, and discusses 
the manner in which many difficult passages of the New Testament 
have been roadeied m the vauous versions In 1693 was published 
what m some respects is the most valuable of all Ins writmgs, viz 
Histone critique aes pnncipaux commentateurs du Nouveau Testament 
depuis le commencement du Chnstianisme pisqubs A noire temps 
This work exhibits immense reading, and the information it contains 


IS still valuable to the student 1 he last work of Simon that we need 
mention is las Nouvelles Observations sur le texte et les versions du 
Nouveau Testament (Pans, 1695), which contains supplcmcrtary 
observations upon the subjects of the text and translations of the 
New Testament 

As a controversialist Simon displayed a bitterness which 
tended only to aggravate the unpleasantness of controversy He 
was entirely a man of intellect, free from all tendency to senti- 
mentality, and with a strong vein of sarcasm and satire in his 
disposition He died at Dieppe on the nth of April 171a at 
the age of seventy -four 

Ihe principal authorities for the hfe of Simon are the life or 

cloge’ by his giand ncjdicw Dc la Maitinare in vol 1 of the 
Lettres chotsies (4 vols , Amstcraam, 1730) K H Graf’s article 
in the fust vol oli-hvDettr zu d theol W issensch , Sco (Jtna, 1851) 
EWE Rcuss’s article, revised by E Nestle, in Herzog Hauck, 
liealencyklopadie (ed 1900) , Richatd '^tmon et son Vteux Testament, 
by A Bmius (Lausanne, 1809) H Margival, Lssai sur Richard 
Simon et la critique biblique au XVII’ sidcle (1900) For the biblio- 
graphy, see, ih addition to the various editions of Simon’s works, 
the very complete and accurate account of A Bernus, Notice biblio- 
graphique sur Ruhard Simon (Basel, i8Sz) 

SIMON, THOMAS {c 1623-1665), English medallist, was born, 
according to Vertue, m Yorkshire about 1623 He studied 
engraving under Nicholas Briot, and about 1635 received a post 
m connexion with the Mint In 1645 was appointed by the 
parliament joint chief engraver along with Edward Wade, and, 
having executed the great seal of the Commonwealth and dies 
for the coinage, he was promoted to be chief engraver to the 
mint and seals lie produced several fine portrait medals of 
Cromwell, one of which is copied from a miniature by Cooper 
After the Restoration he was appointed engr^iver of the king’s 
seals On the occasion of his contest with the brothers Roettiers, 
who were employed b> the mint m 1662, Simon produced his 
celebrated crown of (T'hprles 11 , on the margin of which he 
engraved a petition to the king This is usually considered his 
masterpiece He is believed to have died of the plague in 
London in 1665 

A volume of The Medals, Coins, Great Seals and other Works of 
Thomas Simon, engraved and Uesinbed by George Vertue, waspubhshed 

>n 1753 

SIMON BEN YOHAI (2nd century a d ), a Galilean Rabbi, 
one of the most eminent disciples of Aqiba (q v ) His master 
was executed by Hadrian, and Simon’s anti-Roman sentiments 
led to his own condemnation by Vanis c i6i a d (according to 
Graetz) He escaped this doom and dwelt for some years m a 
cavern Fmergmg from concealment, Simon settled m Tiberias 
and m other Galilean cities He acquired a reputation as a 
worker of miracles, and on this ground was sent to Rome as an 
envoy, where (legend tells) he exorcised from the emperor’s 
daughter a demon who had obligingly entered the lady to enable 
Simon to effect his miracle This Rabbi bore a large part m 
the fixation of law, and his decisions are frequently quoted 
To him were attributed the important legal homilies called 
Sifre And Mekhilta (see Miprash), and abo\e all the Zohar, the 
Bible of the Kabbalah (7 v ) This latter ascription is altogether 
unfounded, the real author of this mystical commentary on the 
Pentateuch being Moses of Leon {qv ) 

Ihc fullest account of Simons teachings is to be found in 
Bichcrs Igada der Tannaiten, i\ op 70-149 (I A) 

SIMON OF ST QUENTIN (/? 1247), Dominican mission- 
traveller and diplomatist He accompanied, and wrote the 
history of, the Dominican embassy under Friar Ascelm or 
Anselm, which Pope Innocent IV sent m 1247 to the Mongols 
of Armenia and Persia Simon’s histors , in its original form, 
is lost , but large sections of it have been preserved m \ incent 
of Beauvais’s Speculum histonale, where nineteen chapters are 
expressly said to be ex libello fratrix Stmonis, or entitled frater 
Simon The embassy of Ascelm and Simon, who were ac- 
companied by Andrew of Longjumcau, proceeded to the c^p 
of Baiju or Bachu Noyan (t e “ General ” Baiju, Novan signify- 
ing a commander of 10 000) at Stitens m Armenia lying between 
the Aras river and lake Gokcha, fiftv-nine davs’ journey from 
Acre The papal letters were translated into* Persian, and 
thence into Mongol, and so presented to Baiju , but the Tatars 
were greatly irritated by the haughtmess of the Dominicans, 
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who implied that the pope was superior even to the Great Khan, 
and offered no presents, refused the customary reverences before 
Baiju, declined to go on to the imperial court, and made un- 
seasonable attempts to convert their hosts The Frankish 
visitors were accordingly lodged and treated with contempt 
for nme weeks (June and July 1247) answer to their letters 
wa^ refused Thrice Baiju even ordered their death At last, 
on the 25th of July 1247, they were dismissed with the Noyan’s 
reply, dated the 20th of July This reply complained of the 
high words of the I atm envovs, and commanded the pope to 
come in person and submit to the Master of all the Earth (the 
Mongol emperor) The mission thus ended in complete failure , 
but, except for Carpini's (q v ), it was the earliest Catholic 
embassy which reached any Mongol court, and its information 
must have been valuable It performed something at least of 
what should have been (but apparently was not) done by 
Lawrence (Louren^o) of Portugal, who was commissioned as 
papal envoy to the Mongols of the south west at the same time 
that Carpini was accredited to those of the north (1245) 

See Vincent of Beauvais, Speculum histonale, book xxxii (some- 
times cjuotcd as XXXI ), chaps 26-29, 32, 34, 40 52, (cf pp 453 A- 
454 B in the Venice edition of 1591) besides these, several other 
chapters of the Spec hist probably contain material derived from 
Simon, g* bk xxxi (otherwise xxx ), chaps 3, 4, 7, 8, 13, 32 and 
bk xxx (otherwise xxix ), chaps 71, 74-75, 78, 80 Sec also 
d'Ohason, Histoire des Mongols, 11 200-201, 221-233 m 79 (edition 
of 1852) , Fontana, Monumenta Domtmeana, p 52 (Rome, 1675) < 
Luke VVadchng, Annales Minorum, 111 116-118, E Brctschneidcr, 
Mediaeval Researches front Eastern Astatic Sources, vol 1 , notes 455, 
494 (London, i888) , M A P d’Avezac s Introduction to Carpint, 
mi 404-405, 433-434, 464 465, of vol IV of the Pans Cieog boc s 
jRecuetl de Voyages, &c (Pans, 1839) , W W RockhiU, Rubruck, 
pp xxiv-xxv (London, Hakluyt Soc , 1900) , C R Bea/ky, Dawn 
oj Modern Geography, n 277, and Carptni and Rubruguts, 269 270 

(CRB) 

SIMONIDES (or Semonidfs) OF AMORGOS, Greek iambic 
poet, flourished m the middle of the 7th century b c He was 
a native of Samos, and derived hb surname from having founded 
a colony in the neighbouring island of Amorgos According to 
SuTdas, besides two books of iambics, he wrote elegies, one of 
them a poem on the early history of the Samians The elegy 
included in the , fragments (8<;) of Simonides of Ceos is more 
probably by Simonides of Amorgos We possess about thirty 
fragments of his iambic poems, written in clear and vigorous 
Ionic, with much force and no little harmony of versification 
With Simonides, as with Archilochus, the iambic is stiU the 
vehicle of bitter satire, interchanging with melancholy, but in 
Siraomdes the satire is rather gtncral than individual His 
“ Pedigree of Women ” may have been suggested by the beast 
fable, as wc find it in Hesiod and Archilochus, and as it recurs a 
century later m Phocylides , it is clear at least that Simonides 
knew the works of the former Simonides derives the dirty 
woman from a hog, the cunning from a fox, the fussy from a 
dog, the apathetic from earth, the capricious from sea-water, 
the stubborn from an ass, the incontinent from a weasel, the 
proud from a high-bred mare, the worst and ugliest from an ape, 
and the good woman from a bee The remainder of the poem 
(96-118) is undoubtedly spurious I here is much beauty and 
feeling m Simonides’s description of the good woman 

See Fraraents m T Bergk, Poetae lyuct Graect , separate 
editions by F 1 Welcker (1835), and especially by P Malusa (1900), 
with exhaustive introduction, bibliography and commentary 

SIMONIDES OF CEOS (c 556-469 b c ), Greek lync poet, 
was horn at lulis in the island of Ceos During his youth he 
taught poetry and music in his native island, and composed 
paeans for the festivals of Apollo Finding little scope for his 
abilities at home, he went to live at Athens, at the court of 
Hipparchus, the patron of literature After the murder of 
Hipparchus (514), Simonides withdrew to Thessaly, where he 
enjoyed the protection and patronage of the Scopadae and 
Aleuadae (two celebrated Thessalian families) An interesting 
story is told of the termination of his relations with the Scopadae 
On a certain®occasion he was reproached by Scopas for having 
allotted too much space to the Dioscuri in an ode celebratmg 
the victory of his patron m a chariot-race Scopas refused to 


pay all the fee and told Sunonides to apply to the Dioscuri for 
the remainder The incident took place at a banquet Shortly 
afterwards, Simonides was told that two young men wished to 
speak to him , after he had left the banqueting room, the roof 
fell m and crushed Scopas and his guests /Cicero, De oratore, 
11 86) There seems no doubt that some disaster overtook the 
Scopadae, which resulted in the extinction of the family After 
the battle of Marathon Simonides returned to Athens, but soon 
left for Sicily at the invitation of Hiero, at whose court he spent 
the rest of his life 

His reputation as a man of learning is shown by the tradition 
that he introduced the distinction between the long and short 
vowels (f, y], o, w), afterwards adopted m the Ionic alphabet 
which came into general use during the archonship of Fucleides 
403) He was also the inventor of a system of mnemonics 
Quintilian xi 2j ii) So unbounded was his popularity that 
he was a power even in the political world , we are told that he 
reconciled There and Hiero on the eve of a battle between their 
opposing armies He was the intimate friend of Themistocles 
and Pausanias the Spartan, and his poems on the war of libera- 
tion against Persia no doubt gave a powerful impulse to the 
national patriotism For his poems he could command almost 
any price later writers, from Aristophanes onwards, accuse 
him of avarice, probably not without some reason To Hiero’s 
queen, who asked him whether it was better to be born rich or a 
genius, he replied “ Rich, for genius is ever found at the gates 
of the rich ” Again, when someone asked hun to write a lauda- 
tory poem for which he offered profuse thanks, but no money, 
Simonides replied that he kept two coffers, one for thanks, the 
other for money , that, when he opened them, he found the 
former empty and useless and the latter full 

Of his poetry we possess two or three short elegits (Fr 85 seems 
from Its style and vtrsihcation to belong to bimonults of Amorgos, 
or at least not to be the work of our poet), several epigrams and 
about ninety fragments of lync poetry Ihe epigrams written m 
the usual dialect of ekgy, Ionic with an epic colouring, were in- 
tended partly for public and partly for pnvate monuments There 
is strength and sublimity in the former, with a simplicity that is 
almost statuesque, and a complete mastfry over the rhythm and 
forms of elegiac cxpiession Those on the heroes of Marathon and 
Thermopylae are the most celebrated In the pnvate epigrams 
there is more warmth of colour and feeling but few of them rest on 
any better authority than that of the Palatine anthology One 
interesting and undoubtedly genuine epigram of this class is upon 
Archcdice, the daughter of Hippias the Feisistratid who, albeit 
her father and husband and brothel and children were all princes, 
was not lifted up in soul to pride The lyric fragments vary much 
m character and length one is from a poem on Artemisium, cele- 
brating those who fell at Thermopylae, with which he gamed the 
victory over Aesc^Ius , another is an ode in honour of Scopas 
(commented on m Plato, Protagoras, 339 b) the rest are fiom odes 
on victors m the games, hyporchemes, dirges, hymns to the gods 
and other varieties The poem on Thermopylae is reverent and 
sublime, breathing an exalted patriotism and a lofty national pride 
the others are full of tender pathos and deep feeling, combined with 
a genial woildhness For Simonides requires no standard of lofty 
unswerving rectitude " It is hard,” he says (Fr 5), ' to become a 
truly good man, perfect as a square in hands and feet and mmd, 
fashioned without blame Whosoever is bad, and not too wicked, 
knowing justice, the benefactor of cities, is a sound man I for one 
will find no fault with him, for the race of fools is mhmtc I 

prausc and love all men who do no sin willingly but with necessity 
even the gods do not contend ” Virtue, he tells us elsewhere in 
language that recalls Hesiod, is set on a high and difficult hill (Fr 58) , 
let us Seek after pleasure, for all things come to one dread Chary bdis, 
both great virtues and wealth ” (Fr 38) Yet Simonides is far from 
being a hedonist , his morality, no less than his art, is pervaded by 
that virtue for which Ceos was renowned — auppoavri) or self-restraint 
His most celebrated fragment is a dirge, in which Danae, adrift 
with the mfant Perseus on the sea m a dark and stomiy night, takes 
comfort from the peaceful slumber of her babe Simonides here 
illustrates his own saying that “ poetiy is vocal painting, as pamting 
IS silent poetry " Of the many English translations of this poem, 
one of the best is that by J A Symonds m Studies on the Greek 
Poets Fragments m T Bergk, Poetae lyrici Graect , standard 
edition by F G Schneidewin (1835) and of the Danae alone by 
H L Ahrens (1853) Other authorities are given m the exhaustive 
treatise of E Cesati, Stntontde dt Ceo (1882) , see also W Schrdter, 
De Stmonidts Get meltct sermone (1906) 

SIMON’S TOWN, a town and station of the British navy in 
the Cape province, South Africa, m 34® 15' S , 18° 30' £ , on the 
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shores of Simon’s Bay, an inlet on the west side of False Bay I was liable to depnyation of his benefice and deposition frohi 


[t IS 22J m S of Cape Town by rail and 17 m N of Cape Point 
the Cape of Good Hope) Apart from the naval station the 
own (pop 1904, 6642) is an educational and residential centre, 
mjoying an excellent climate with a mean minimum temperature 
)f 57° and a mean maximum of 70° F Owing to the influence 
)f the Mozambique current the temperature of the water in the 
3ay IS 10® to 12° F higher than that of Table Bay, hence Simon’s 
Town and other places along the shores of False liay are favourite 
jathmg resorts The naval establishment is the headquarters of 
he East India and Cape Squadron 

In 1900 the yard covered about 1 3 acres, exclusive of the victualling 
stablishment and naval hospital, and was provided with a small 
amber, shpways for torpedo-boats and small vessels, together wi*h 
various dockyard buildings, storehouses, coal stores, dec , but had 
10 dry dock or deep-water wharf Under the Naval Works Loan 
\ct of 1899 500,000 was provided for the construction of ad 

htional docks east of the original navil yard Ihese works were 
jegun m 1900 and completed in iqio They consist of a tidal basin 
sS acres in extent, with a depth of 30 ft at low -water spring tides, 
nclosed by^a breakwater on the eastern and northern sides and a 
imilar projecting arm or piei on the west The entrance to the 
jasin faces north-westerly, and is 300 ft in width South of the 
aasm is a large reclaimed area forming the site of the new dockj ird 
Opening from the basin is a dry dock, 750 ft in length on blocks, 
ivith an entrance 95 ft wide and having 30 ft over the sill at low- 
water spnng tides Ihc foundation stone of the dry dock was laid 
n November 1906 by the carl of belborne, after whom it is named, 
ind the dock was opened in November 1910 by the duke of 
Connaught 

Ihc belborne dock can be subdivided by an intermediate caisson 
n such a manner as to form two docks, respectively 400 ft and 320 ft 
n length, or 470 ft and 250 ft in length on blocks, as may be re- 
juircd, or the full length of 750 ft can be made available The 
lockyard buildings include extensive shops for the chief engineci s 
ind chief constructor s departments, the pumping engine house, 
working sheds, &c , while ample space is reserved for additional docks 
ind buildings Berthing accommodation is provided in the basin 
ilongsidc the wharf wills which surround it The walls av iilabh 
for this purpose have a total length of 2585 ft lineal, art constructed 
3f interlocked concrett block work, with in available depth of water 
jf 30 ft at low water, and are furnished with powerful shear legs 
ind cranes for th< use of vessels alongside Extensive sheds for the 
storage of coal are provided The whole of the dockyard ana 
(35 acres), including the enclosing brcakwiter and nier, was formed 
by reclamation from the sea , and the total area of the new works, 
including the tidal basin, is 63 acres 

False Bay, which corresponds on the south to Table Bay on 
the north side of Table Mountain, is a spacious inlet which has 
an average depth of from 15 to 20 fathoms, and is completely 
sheltered on all sides except towards the south Here a whole 
fleet of the largest vessels can ride at anchor Defensive works 
protect the entrance to the bay 

Simon’s Town dates from the close of the 17th century, the 
town and bay being named after Simon van der Stell, governor 
of the Cape m 1679-1699 It was at Simon’s lown that the 
first British landing in C ape Colony was made by General Sir 
James Craig m 1795 About 1810 the l>ay was selected as the 
base for the South African squadron, lable Bay being abandoned 
for that purpose in consequence of its exposed position 

SIMONY, an offence, defined below, agamst the law of the 
church 1 he name is taken from Simon Magus (qv) In the 
canon law the word bears a more extended meaning than in 
English law “ Simony according to the canonists,” says 
Ayhffe m his Parergon, “ is defined to be a deliberate act or a 
premeditated will and desire of selling such things as are spiritual, 
or of anything annexed unto spirituals, by giving something 
of a temporal nature for the purchase thereof , or in other 
terms it is defined to he a commutation of a thing spiritual or 
annexed unto spirituals by giving something that is temporal ” 
An example of the offence occurs as early as the 3rd century 
in the purchase of the bishopric of Carthage by a wealthy matron 
for her servant, if the note to Gibbon (vol 11 p 457) is to be 
believed The offence was prohibited by many councils, both 
m the East and in the West, from the 4th century onwards In 
the Corpus juris canonici the Decretum (pt 11 cause 1 quest 
3) and the Decretals (bk v tit 3) deal with the subject The 
offender, whether simontacus (one who had bought his orders) 
or stmomace promotus (one who had ^^^ught his promotion), 


orders if a secular priest, — to confinement in a stricter monastery 
if a regular No distinction seems to have been drawn between 
the sale of an immediate and of a reversionary interest The 
innocent simoniace promotus was, apart from dispensation, 
liable to the same penalties as though he were guilty Certain 
matters were simoniacal by the canon law which would not be so 
regarded m English law, e g the sale of tithes, the taking of a 
fee for confession, absolution, marriage or bunal, the concealment 
of one in mortal sin or the reconcilement of an impenitent for 
the sake of gain, and the doing homage for spiritualities So 
grave was the crime of simony considered that even infamous 
persons could accuse of it Fnglish provincial and legatine 
constitutions continually assailed simony Thus one of the 
heads m Lyndewode (bk v ) is, “ Ne quis ecclcsiam nomme 
dotahtatis transferat \ cl pro praesentatione aliquid accipiat ” 
In spite of all the provisions of the canon law it is well established 
that simony was deeply rooted m the medieval church Dante 
places persons guilty of simony m the third bolgia of the eighth 
circle of the Inferno — 

‘ O bimon mago, O misen seguaci, 

Che le cose di Dio che di bontate 
Dcono esser spost, voi rapaei 
Per oro c per argento adulterate —Inf xix i 

The popes themselves were notorious offenders In the canto 
just cited Pope Nicholas III is made by the poet the mouth- 
piece of the simoniacb He is supposed to mistake the poet for 
Boniface VIII , whose simoniacal practices, as well as those of 
Clement V , arc again alluded to m Par xxx 147 At a later 
period there was an open and ccmtinuous sale of spmtual offices 
by the Roman curia which contemporary writers attacked m 
the spirit of Dante A pasquinade against Alexander VI begins 
with the lines — 

Vcndit Alexander claves, altana, Chnstum 
Lmtiat die pnus , vendere jure potest ” 

Machiavelli calls luxury, simony and cruelty the three dear 
friends and handmaids of the same pope ^ The colloquy of 
Erasmus De i^acerdohis capiandis bears witness to the same 
state of things And, best proof of all, numerous decisions as 
to what is or is not simony are to be found m the reported 
decisions of the Roman rota That part of the papal revenue 
w'hich consisted of first-fruits {primitiae or annates) and tenths 
(deamae) must have been theoretically simoniacal in its origin 
In 1 ngland this revenue was annexed to the crown by Henry 
VIII and restored to the church by Queen Anne (see Queen 
Anne’s Bounty) 

tor the purpobei, of Liighsh law simony is dehned by Blackstone 
as the corrupt prt sentation of any person to an icclesiastical btnefice 
for money, gift or reward The offence is one of purely ecclebiastical 
cognizance, and not punishable by the criminal law Ihe penalty 
IS foifciturc by tlie olfender of any advantage from the simomacal 
traiibaction, of his patronage by tlie patron, of his benefice by the 
presentee, and now by the Benefices Act 1892, a person guilty of 
simony is guilty of an offence for which he may be proceeded agannst 
under the Clergy Disaphne Act 1892 An innocent clerk is under no dis- 
ability, as he might be by the canon law Simony may be committed 
m three ways — in promotion to orders, in presentafaou to a benefice, 
and m resignation of a benefice The common Liw (with which the 
canon law is incorporated, as far as it is not contrary to the common 
or statute law or the prerogative of the crown) has been considerably 
modified by statute Where no statute applies to the case, the 
doctrmes of the canon law m ly still be of authority Both Edward 
VI and Elizabeth promulgated advertibements against simony 
The Act of 31 Cliz c 6 was mtended to reach the corrupt patron as 
well as the corrupt clerk, the ecclesiastical censures apart from the 
statute not extending to the cise of a patron The first part of the 
act deals witli tlic penalties for election or resignation of officers of 
churches, colleges, schools, hospitals, halls and societies for reward 
The second part of the act provides that if any person or persons, 
bodies poUtic and corporate, for any sum of money, reward, gift, 
profit or benefit, directly or indirectly, or for or by reason of any 
promise, agreement, grant, bond, covenant or other assurainces, of 
or for any sum of money, &c , directly or indirectly present or collate 
any person to any benefice with cure of souls, dignity, prebend or 
hviog ecclesiastical, or give or bestow the same for or^ui respect of 

* Sec Roscoe, Life of Leo X , vol 1 p 463 

• Compare the fine distinctions drawn In the casuists and attacked 
by Pascal in the twelfth of tuc Provincial Letters 
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any such corrupt cause or coasideration, every such presentation, 
coUation, gift and bestowing, and every admission, institution, 
mvestiture amd induction sliall be void, frustrate and of none 
effect m law , and it shall be lawful for the queen to present, collate 
unto, or give and bestow every such benefice, dignity, prebend and 
hving ecclesiastical for that one time or turn only , and all and 
every person or persons, bodies pohtic and corporate, tliat shall give 
or take any such sum of money, &c , directly or indirectly, or that 
shall take or make any such promise, &c , shall forfeit and lose tlie 
double value of one year's profit of every such benefice, &c , and the 
person so corruptly taking, procuring, seeking or acceptmg any 
such benefice, &c , shall be adjudged a disabled person in law to have 
or enjoy the same benefice, &c Admission, institution, mstallation 
or induction of any person to a benefice, &c , for any sum of money, 
&c , renders the offender liable to the penalty already mentioned 
But m this case the presentation reverts to the patron and not to 
the, crown The penalty for corrupt resigning or exchangmg of a 
benefice with cure of souls is that the giver as well as the taker shall 
losb double the value of the sum so given or taken, half the sum to 
go to the crown and half to a common informer The penalty for 
takiffg money, &c , to procure ordination or to give orders or hconce 
to preach is a fine of ^40 , the party so corruptly ordained forfeits 
, acceptance of any benefice within seven years after such 
corrupt ontenng into the ministry makes such benefice merely void, 
and the patron may present as on a vacancy the penalties are 
divided as m the last case The act is cumulative only, and docs 
not take away or rcstram any punishment prescnlied by ecclesiastical 
law The Act of i Will & M sess x, c i6, guards the riglits of 
an innocent successor m certain cases It enacts tlvit after the 
death of a person simoniacally presented the offence or contract of 
sitnony shall not be alleged or pleaded to the prejudice of any other 
patron mnocent of simony, or of his clerk by him presented, unless 
the person swoniac or simoniacally presented was convicted of such 
offence at epmmon law or m some ecclcsustieal court m the hfetimo 
of the person simoniac or simoniacally presented The act also 
declares the validity of leases made by a simoniac or simoniacally* 
presented person^ if bona fide and for valuable consideration to a lessee 
ignorant of the simony By the Simouy Act 1713 if any person shall 
for money, reward, gift, profit or advantage, or for any promise, 
agreement, grant, bond, covenant or other assurance for any 
money, &c , take, procure or accept the next avoidance of or pre- 
sentation to any benefice, digmty, prebend or Uvmg ecclesiastical, 
and shall be presented or collated thereupon, such presentation or 
collation and every admission, mstitution, mvestiture and induction 
upon the same shall be utterly void , and such agreement shall be 
deemed, a simoniacal contract, and the queen may present for that 
one turn only , and the person so corruptly taking, < 5 fec , shall bo 
adjudged disabled to have and enjoy the same benefice, &c , and 
shall be subject to any punishment hmited by ecclesiastical law 
The Ecclesiastical Coihmissiouers Act 1840, § 42, provides that no 
spiritual parson may sell or assign any patronage or presentation 
belonging t6 lum by virtue of any dignity or spiritual office held by 
hiQX, such sale or assignment is null and void flus section has 
been construed to take away the old archbishop s option, ’ t e 
the right to present to a benefice in a newly appointed bishop s 
patronage at the option of the archbishop By canon 40 of the 
canons of 1603 an oath against simony was to be administered to 
every person adnutted to any spiritual or ecclesiastical function, 
dignity or benefice By the Clerical Subscription Act 1865 a dc- 
cls^tion was substitutecl for tlie oath, and a new canon incorporating 
the alteration was ratified by the crown in 1866 By the canon law 
aU resignation bonds wore simoniacal, and in 1826 the House of 
Lords held that all resignation bonds, general or special, were 
illegal Special bonds have since, however, been to a limited extent 
sanctioned by law The Clerical Resignation Bonds Act 1828 makes 
a written promise to resign valid if made in favour of some 
particular nominee or one of two nominees, subject to the 
conditions that, where there are two nominees, each of them 
must be either by blood or marriage an uncle, son, grandson, 
brother, nephew or grand-nephew of the patron, that the writing 
be deposited with the registrar of the diocese open to public 
mspection, and that the resignation be followed by presentation 
wiwn SIX months of the person for whose benefit the bond is 
made The Benefices Act 1898 substitutes and makes obhgatory 
on every person about to be instituted to a benefice a simpler 
and more strmgent form of declaration against simonv Ihe 
declaration is to the effect that the clergyman has not received 
the presentation in consideration of any sum of money, reward, gift, 
profit or benefit directly or indirectly given or promised by him 
or any one for him to any one , that he has not made any promise 
of resignation other than that allowed by the Clerical Resignation 
Bonds Act i8a8 , that he has not for any money or benefit procured 
the avoidance of the benefice . and that he has not been party to any 
agreement invalidated by sec 3 sub-sec 3 of the act which invabdates 
any agreement for the exercise of a right of patronage in favour or 
on the nominafion of any particular person, and any agreement on 
the transfer of a nght of patronage (<») for the retransfer of the right, 
or (6) for postponing payment of any part of the consideration for 
the transfer until a vacancy or for more than three months, or (c) 
for payment of mterest until a vacancy or for more than three 


months, or (d) for any payment m respect of the date at which a 
vacancy occurs, or {^) for the resignation of a benefice m favour 
of any person Cases of Simony have come before the courts m 
which clergy of the highest rank have been imphcatcd In 1695, 
in the case of Lucy v The Bishop of St Damd's, the bishop was 
depnved for simony The queen s bench rei^istJd a prohilxtion 
(i Lord Raymond s Rep 447) In 1841 the dean of York was 
depnved by the archbishop for simony, but in this case tlie queen’s 
bench granted a prohibition on the ^ound of informality in the 
proceedings (/n Re the Dean of York, 2 Q B R i) 1 he general result 
of the law previous to the Benefices Act 1898, as gathered from the 
statutes and decisions, may bo exhibited as follows (i) it was not 
simony for a layman or spintual person not puichasing for himself 
to purchase, while the church was full, an advowson or next presenta- 
tion, however immediate the prospect of a vacancy (z) it was not 
simony for a spiritual person to purchase for himself a life or any 
greater estate in an advowson, and to present himself thereto , (3) 
it was not simony to exchange benefices under an agreement that no 
payment was to be made for dilapidations on cither side , (4) it 
was not simony to make certain assignments of patronage under the 
Church Building and New Parishes Acts (9 & lo Vict c 88, 32 & 33 
Vict c 94) , (5) it was simony for any person to purchase the next 
presentation while the church was vacant , (6) it was simony for a 
spiritual person to purchase for himself the next presentation, though 
the church be full , {7) it was simony for any person to purchase the 
next presentation, or in the case of purchase ol an advowson the next 
presentation by the purchaser would be simoniacal if there was 
any arrangement for causing a vacancy to be made , (8) it was simony 
for the purchaser of an advowson while the church was vacant to 
present on the next presentation , (9) it was simony to exchange 
otherwise than stmphciter , no compensation in money might be 
made to the person receiving the less valuable benefice Tlic law 
on the subject of simony was long regarded as unsatisfactory by the 
authorities of the church In 1879 a royal commission reported on 
the law and existing practice as to the salt , exchange and resignation 
of benefices Many endeavours were made m parliament to give 
effect to the recommendations of the commission, but it was not until 
1898 that any important change was made in the law The Benefices 
Act of that year absolutely invalidates any tiansfer of a nght of 
patronage unless (a) it is registered m the diocesan registry, (6) 
unless more than twelve months have clapstcl since the last in- 
stitution or admission to the benefice, and (c) unless * it transfers 
the whole interest of the transferor m the right ” with certain re- 
servations , m other words, the act abolished the sale of next 
presentations, but it expressly reserved from its opeiation (a) a 
transmission on marnage, death or bankruptey or otherwise by 
operation of law, or (b) a transfer on the appointment of a new 
trustee where no beneficial interest passes It also substituted 
another form of dcdaration for that requiiecl uni’er the Clerical 
Subscription Act 1865 (sec above) It abolished the sale by auction 
of an advowson m gross, and empowered a bishop to refuse to in- 
stitute or admit a presentee to a benefice on a number of 6p> cificd 
grounds among others, on the ground of possible corrupt pre- 
sentation through a year not having elapsed since the last transfer 
of tht right of patronage, and constituted a new court to hear 
appeals against a bishop's refusal to institute This court consists 
of a judge of the Supreme Couit, who shall decide all questions of 
law and of fact, and of the archbishop, wlio gives judgment 

In Scotland simony is an offence both by civil and ecclesiastical 
law The rules are generally tliose of the canon law Ihere are 
few decisions of Scottish courts on the subject By the Act of 1584, 
c 5, ministers, readers and others guilty of simony provided to 
benefices were to be depnved An Act of Assembly of 1753 declares 
pactions simoniacal whereby a minister or probationer bcfoie 
presentation and as a means of obtaining it bargains not to raise a 
process of augmentation of stipend or demand reparation or enlarge- 
ment of lus manse or glebe after induction 
SIMOOM, or Samum, the name usually given m Algeria, Syria 
and Arabia to dust and sand-laden desert winds of the sirocco 
type See Sirocco and Khamsin 
SIMPLICIUS, pope from 468 to 483 During his pontificate 
the Western Empire was overthrown, and Italy passed into 
the hands of the barbarian king Odoacer In the East, the 
usurpation of Basihscus (475*476), who supported the mnno- 
physites, gave rise to many ecclesiastical troubles, which were 
a source of grave anxiety to the pope The emperor Zeno, 
who had procured the banishment of Basihscus, endeavoured 
to compound with the monophysite party , and the bishop of 
Constantinople, who had previously fought on the pope’s side 
for the council of Chalcedon, abandoned Simplicius and sub- 
scribed to the henoUcon, the conciliator}'' document promulgated 
in 482 by the emperor Simplicius died on the 2nd of March 
483, but without settling the monophysite question 
SIMPLICIUS, a native of Cihcia, a disciple of Ammonius and 
of Damascius, was one of the last of the Neoplatonists When, 
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I A D 5^9, the school of philosophy at Athens was disendowed 
nd the teaching of philosophy forbidden, the scholars Damascius, 
imphcius, Priscianus and four others resolved m 531 or 532 to 
sek the protection of Chosroes, king of Persia, but, though 
ley received a hearty welcome, they found themselves unable 
3 endure a continued residence amongst barbarians Before 
wo years had elapsed they returned to Greece, Chosroes, m his 
reaty of peace concluded with Justinian in 533, expresslv 
tipulatmg that the seven philosophers should be allowed “ to 
stum to their own homes, and to live henceforward in the 
njoyment of liberty of conscience ” (Agathias 11 30, 31) After 
IS return from Persia Simplicius wrote commentaries upon 
instotle’s De coelo, Phystca, De anima and Calef;ortae, which, 
nth a commentary upon the Enrhmdion of Fpictetus, have 
urvwed Simplicius is not an original thinker, but his remarks 
re thoughtful and intelligent and his learning is prodigious 
0 the student of Greek philosophy his commentaries are m- 
aluable, as they contain many fragments of the older philo- 
ophers as well as of his immediate predecessors (See Neo- 

LATONISM ) 

See J A Fabricius, BtWio/Atffa Cmcca, IX 529 seq , who praises very 
iighly Simphuus s commentary on the rnchtndton , Ch A Branchs'!} 
rticle in Smith s Dtot of Greek and Roman Biography k Zeller, 

) Phil d Gr III 11 851 seq also Ch A Brandis, fiber d 
nech Ausleger d Aristot Organons,” in Abh Berl Akad (1833) , 
G Zumpt, "fiber d Be'-tand d phil Schulcn m Athen,’ 
hid (1842) Chaignct Htsioire de la psychologie dcs Grecs, v 357, 
'ahlfleisch, Die Polemik des S 

SIMPLON PASS, a pass over the Alps Not known early save 
IS a purely local route, the Simplon Pass rose into importance 
vhen Napoleon caused the carnage road to be built across it 
letween 1800 and 1807, though it suffered a new tclipse on the 
tpenmg of the Mont C ems (187 1) and St Gotthard railways (1882) 
The Simplon tunnel was opened m 1906 The pass proper 
tarts from Bneg (Swiss canton of the V'alais), which is m the 
ipper Rhone valley and 90^ m bv rail fiom Lausanne, past St 
daurice and Sion From Bneg it is about 14 m up to the pass 
6592 ft ), close to which is the hospice (first mentioned m 1235) 
n the charge of Austm Canons from the Cireat St Bernard 1 he 
oad descends past the Swiss village of Simplon, and passes 
hrough the wonderful rock defile of Condo before entering 
taly at Iselle (28 m from Bneg) Here the road joins the 
ailway line through the tunnel, which is 13J m in length, and 
>313 ft high, being thus both the longest and the lowest tunnel 
hrough the Alps From Iselle it is about ii m bv rail to Domo 
I’Ossola, whence the Toce or losa valley is followed to the 
fago Maggiore (23 m) The new line runs along the W 
.hore of the I ago Maggiore past Baveno, Stresa and Arona, 
md so on to Milan (W A B C ) 

SIMPSON, SIR JAMES YOUNG (1811-1870), Scottish 
jhysician, was born at Bathgate, Linlithgow, Scotland, on the 
7th of June 1811 His father was a baker in that town, and 
fames was the youngest of a family of seven At the age of 
fourteen he entered the university of Edinburgh as a student in 
Lhe arts classes Two years later he began his medical studies 
At the age of nineteen he obtained the licence of the College of 
surgeons, and two years afterwards took the degree of doctor 
of medicine Dr John Thomson (1765-1846), who then occupied 
the chair of pathology in the university, impressed with Simpson’s 
graduation thesis, “ On Death from Inflammation,” offered 
him his assistantship The offer was accepted, and dunng 
the session 1837-1838 he acted as interim lecturer on pathology 
during the illness of the professor The following winter he 
delivered his first course of lectures on obstetric medicine m the 
extra-academical school In February 1840 he was elected to 
the professorship of medicine and midwifery m the university 
Towards the end of 1846 he was present at an operation per- 
formed by Robert Liston on a patient rendered unconscious by 
the inhalation of sulphuric ether The success of the proceeding 
was so marked that Simpson immediately began to use it in 
midwifery practice He continued, however, to search for other 
substances having similar effects, and in March 1847 read 
a paper on chloroform to the Medico-Chirurgical Society of 
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Edinburgh, m which he fully detailed the history of the use of 
anaesthetics from the earliest times, but especially dwelt upon 
the advantages of chloroform over ether He advocated its use, 
not only for the prevention of pain m surgical operations, but 
also for the relief of pain in obstetrical practice, and his un- 
compromising advocacy of its use m the latter class of cases 
gave rise to one of the angriest and most widespread contro- 
versies of the time In 1847 he was appointed a physician to 
the queen m Scotland In 1859 he advocated the use of acu- 
pressure m place of ligatures for arresting the bleeding of 
cut arteries, but of more importance were his improvements 
in the methods of gynaecological diagnosis and obstetrics His 
contnbutions to the literature of his profession were very numer- 
ous, embracing Obstetric Memoirs and Contnbutions (2 vols ), 
Homoeopathy, Acupressure, Selected Obstetrical Works, An- 
aesthesia and Hospitalism and Clinical Lectures on the Diseases 
of Women He also took an active interest in archaeology, and 
two volumes of his Archaeological Essays, edited by Dr J Stuart, 
were published at Edinburgh in 1873 Simpson, who had been 
created a baronet m 1866, died in Edinburgh on the 6th of May 
1870, and was accorded a public funeral , his statue m bronze 
now stands in West Princes Street Gardens, Edinburgh 

See John Duns, Memoir of J Y Simpson (1873) E B Simpson, 
Sir James Simpson {i 8 g 6 ) , and H L Gordon, / Y Simpson and 
Chloroform (1897) 

SIMPSON, MATTHEW (1811-1884), American bishop of the 
Methodist Episcopal Church, was born m Cadiz, Ohio, on the 
21st of June 1811 He studied medicine m 1830-1833 and 
began to practise, and in 1833 licensed as a preacher of the 
Methodist Episcopal Church lie was pastor of the Liberty 
Street Church of Pittsburg in 1835, and of a church at Williams- 
port (now Monongahcla) m 1836 In 1837 he was ordamed elde r 
and was appointed professor of natural science m Alleghc 
College, Meads die, in whuh Madison College had been me 
in 1833 , and m 1838 he was elected professor and immed 
afterwards president of the newly established Indiana Asbury 
(now De Pruw) University, Greencastle, Indiana, to ^ ^hich he 
went in 1839 , this position he held until 1848 He ’ editor 
of the Western Christian Advocate, which he mad g a strong 
temperance and anti-slavery organ, from 1848 to 18 ,^2 He was 
elected a bishop in May 1852, and in 1857, with F McChntock, 
visited Great Britain as a delegate to the Br Weslejan 
Conference, and travelled in the Holv I^ind H» ^ an intimate 
and trusted friend of President I incoln, w' considered his 
advice of great value, and at whose grav' ^ m Springfield he 
spoke the last words He addressed tlv , Garfield Memorial 
Meeting at Exeter Hall, London, on the 2/ of September i88i 
He died on the i8th of June 1884 m Phi ladelphia 

He published 1 Hundred Years of Meth' (187O) , a Cyclopedia 

of Methodism (1878) Lectures on PreacJ „„„ (1879), delivered before 
the Theological Department of ^ale C ^nd a volume of his 

Sermons (1885) was edited by Geor Crooks, whose Life of 

Bishop Matthew Simpson (New York ^ should be consulted 

SIMPSON, THOMAS (1710-1 ^61), English mathematician, 
was born at Market Bosworth Leicestershire on the 20th of 
August 1710 His father war ^ ^ stuff weaver, and, intending 
to bring his son up to his o^ business, took little care of the 
boy’s, education Young S ^pson was so eager for knowledge 
that he neglected his wcav jj^g^ ^ud in consequence of a quarrel 
was forced to leave his I ather s house lie settled for a short 
time at Nuneaton at t’ house of a Mrs Sw infield, whom he 
afterwards married, wh ,ere he met a pedlar who practised fortune- 
telling Simpson was induced to cast nativities himself, and soon 
became the oracle c ,( fjjg neighbourhood , but he became con- 
vinced of the imp osturc of astrology, and he abandoned this 
calling After a r esidence of two or three years at Derby, where 
he worked as a leaver during the day and taught pupils m the 
evenings, he w ^nt to London The number of his pupils in- 
creased , his 'abilities became more widely known, and he was 
enabled to p ublish by subscription his Treatise of Fluxions m 
1737 This treatise abounded with errors of the press, and 
contained S'iveral obscurities ana’ defects incidental to the 
author’s wan t of expenenc c and the disadvantages under which 
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he laboured His next pubhcations were A Treatise on the 
Nature and Laws of Chance (1740) , Essays on Several Curious 
and Useful Subjects in Speculative and Mixed Mathematuhs 
(1740), The Doctrine of Annuities and Reversions deduced from 
General and Evident Principles (1742), and Mathematical Disserta- 
tions an a Variety of Physical and Analytical Subjects (1743) 
Soon after the publication of his Essays he was chosen a member 
of the Royal Academy at Stockholm , in 1743 he was appointed 
professor of mathematics m the Royal Military Academy at 
Woolwich , and m 1745 he was admitted a fellow of the Royal 
Society of London In 1745 he published A Treatise of Algebra, 
with an appendix containing the construction of geometrical 
problems, and in 1747 the Elements of Plane Geometry The 
latter book, unlike many others with the same title, is not an 
edition of Euclid’s Elements, but an independent treatise, and 
the solutions of problems contained in it (and in the appendix 
to the Algebra as well) are in general exceedingly ingenious 
In his Trigonometry, Plane and Spherical, with the Construction 
and Application of Logarithms, which appeared in 1748, there 
IS a tolerably uniform use of contractions for the words sine, 
tangent, &c , prefixed to the symbol of the angle The Doctrine 
and Application of Fluxions (1750) was more comprehensive 
than his earlier work on the same subject and was so different 
that he wished it to be considered as a new book and not as a 
second edition of the former In 1752 appeared Select Exercises 
for Young Proficients in the Mathematicks, and in 1757 his 
Miscellaneous Tracts on Some Curious and Very Interesting 
Subjects in Mechanics, Physical Astronomy and Speculative 
Mathematics, the last and perhaps the greatest of all his works 
From the year 1735 he had been a frequent contributor to the 
Ladies' Diary, an annual publication partly devoted to the 
solution of mathematical problems, and from 1754 till 1760 
mciusive he was the editor of it He died at Market Bosworth 
on tl« 14th of May 1761 

bee Charles Huttcm, Mathematical and Philosophical Dictionary 

SIMROCK, KARL JOSEPH (1802-1876), German poet and 
man of leters, was bom on the 28th of August 1802 at Bonn, 
where his hther was a music publisher He studied law at the 
universities tf Bonn and Berlin, and m 1823 entered the Prussian 
civil service, 'rom which he was expelled in 1830 for writing a 
oem in pran? of the French July revolution Afterwards 
e was admittel as lecturer at the university of Bonn, where 
in 1850 he was m>de a professor of Old German literature, and 
m which city he dpd on the i8th of July 1876 Simrock estab- 
lished his reputatioi by his excellent modern rendering of the 
N ibelungenlied (1827^ and of the poems of Walther von der 
Vogelweide (1833) 

Among other works lT<nslated by him into modem German were 
the Armc Heinrich of Haimann von Aue {1830), the Parzival and 
Titurel of Wolfram von PSt^enbach (1842), the Tristan ol Gottfried 
of Strassburg (1855), and Heldenbuch (1843-1849), which he 
supplemented with mdcpendrit poems Before the pubhcation of 
this work he had shown an oi-rinal poetical faculty in Wieland der 
Schmied (1835) , and m 1844 ht-sgued a volume of Gedichte in which 
there are many good lyrics, roma^eg ballads In 1850 appeared j 
Lauda bion, and m 1857 the Stonsharfe, collections of Old 

German sacred poetry Of his repi^j^Q^I^Qj^g most popular and 
the most valuable were tYie Deutso^„ Volksbucher, of which fifty | 
five wore printed between 1839 and <67 jjis best contribution to 
scholarshio was his Handbuch der deui Mythologte (1853-1855) 
At an early stage of his career Siinrou ^ pjac© among 
students of Shakespeare by his Quellen Shakespeare in Novellen, 
Mdrchen und Sagen (1831) and afterwr^g he translated Shake- 
speare’s poems and a considerable number f his dramas The large 
number of editions through which Simrock, translations from the 
Middle High German have passed (the Niciungenlied more than 
forty) bear witness to their popularity An edi on of his Auseewdhlte 
Werke m t2 vols has been published by G Klet/iQ07) 

See N Hocker, Karl Simrock, sein Leben und\yi^ Werke (1877) 

H Dlmtzer, " Ennnerungen an IGrl Simrock,” u. Monatsschnft fur 
Westdeutschland (1877), and E 'chroder’s article .q Allg deutsche 
Bwgraphte 

SIMS, GEORGE ROBERT (1847- ), Rnglsh journalist 

and dramatiL author, was bm on the 2nd of September 1847 
He was educated at Hanwfl College and at Bonn, and com- 
ftienced journalism in 1874^ successor to Tom Pood on Fun 


His first play, Crutch and Toothpick, was produced at the Royalty 
Theatre m April 1879, and was followed by a number of plays 
of which he was author or part-author After long runs at west 
end houses, many of these became stock pieces m suburban and 
provincial theatres His most famous melodramas were The 
Lights of London (Princess’s theatre, September 1881), which 
ran for nearly a year , In the Ranks (Adelphi, Oct 1883), written 
with H Pettit, which ran for 457 nights , Harbour Lights (1885), 
which ran for 513 nights , Two Little Vagabonds (Prmcess’s 
Theatre, 1896-1897) He was part-author with Cecil Raleigh 
of the burlesque opera, little Christopher Columbus (1893), 
and among his musical plays were Blue-eyed Susan (Prince of 
Wales’s, 1892) and The Dandy Fifth (Birmingham, 1898) 
His early volumes of light verse were very popular, notably 
The Dagonet Ballads (1882), reprinted from the Referee How 
the Poor Live (1883) and his articles on the housing of the poor 
m the Daily News helped to arouse public opinion on the subject, 
which was dealt with m the act of 1885 

SIMSBURY, a township of Hartford county, Connecticut, 
USA, traversed by the Farmington river and about 10 m 
N W of Hartford Pop (1900) 2094 Area about 38 sq m 
1 he township is served by the New York, New Haven & Hartford 
and by the Central New fngland railways, which meet at 
Simsbur) village Among the manufactures are fuses, cigars 
and paper A tract along the Tunxus (now Farmington) river, 
called Massacoe or Saco by the Indians, was ceded to whites 
in 1648, and there were settlers here from Windsor as early as 
1664 In 1670 the township was incorporated as Simsbury 
In 1675, during King Philip’s War, Simsbury was abandoned , 
and m 1676 it was burnt and pillaged by the Indians , but it 
was resettled m the following year Steel seems to have been 
made here from native iron in 1727, and in 1739 the General 
Court of Connecticut granted to three citizens of Simsbury a 
fifteen years’ monopoly of making steel in the colony Owing 
to the pine forests pitch and tar were important manufactures 
in early times From the N of Simsbury the township of Granby 
(pop 1900, 1 299) was set off in 1 786 In this part of the township 
a copper mine was worked between 1705 and 1745, and smelting 
and refining works were built in 172T In 1773 the mine was 
leased by the General Court and was fitted up as a public gaol 
and workhouse (called Newgate Prison), the prisoners being 
employed in mining Some Tones were imprisoned here after 
1780 , many of them escaped in May 1781 The prison was 
rebuilt m 1790 and was used until 1827 The W of Simsbury 
was set off m 1806 as Canton (pop m 1900, 2678) 

See N A Phelps, History of bimsbury, Granby and Canton from 
164210 S4S (Hartford, 184 s) 

SIMSON, MARTIN EDUARD VON (1810-1899), German 
jurist and politician, was bom at Konigsberg, in Prussia, on the 
loth of November 18 ro, of Jewish parentage After the usual 
course at the gymnasium of his native town, he entered its 
university m 1826 as a student of jurisprudence, and specially 
of Roman law lie continued his studies at Berlin and Bonn, 
and, having graduated doctor juris, attended lectures at the 
6cole de Droit in Paris Returning to Konigsberg in 1831 he 
established himself as a Pnvatdozent in Roman law, becoming 
two years later extraordinary, and in 1836 ordinary, professor 
in that faculty at the university Like many other distinguished 
German jurists, pan passu with his professorial activity, Simson 
followed the judicial branch of the legal profession, and, passing 
rapidly through the subordinate stages of auscultator and 
assessor, became adviser (Rath) to the Landgericht in 1846 
In this year he stood for the representation of Konigsberg in 
the National Assembly at Frankfort-on-Main, and on his election 
was immediately appointed secretary, and in the course of the 
same year became successively its vice-president and president 
In his capacity of president he appeared, on 3rd April 1849, 
in Berlin at the head of a deputation of the Frankfort parliament 
to announce to King Frederick Wilham IV his election as 
German Emperor by the representatives of the people The 
king, either apprehensive of a rupture with Austria, or fearing 
detriment to the prerogatives of the Prussian crown should 
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accept this dignity at the hands of a democracy^ refused the 
offer Simson^ bitterly disappointed at the outcome of his 
mission, resigned his seat in the Frankfort parliament, but m the 
summer of the same year was elected deputy for Komgsberg 
in the popular chamber of the Prussian Landtag Here he soon 
made his mark sJ one of the best orators in that assembly 
A member of the short lived P rfurt parliament of 1850, he was 
again summoned to the presidential chair 

On the dissolution of the Erfurt assembly, Sunson retired 
from politics, and for the next few years devoted himself ex- 
clusively to his academical and judicial duties It was not until 
1859 that he re-entered public life, when he was elected deputy 
for Komgsberg in the lower chamber of the Prussian Landtag, 
of which he was president in i860 and 1861 In the first of 
these years he attained high judicial office as president of 
the court of appeal at Frankfort on the Oder , In 1867, having 
been elected a member of the constituent assembly of the North 
German Federation, he again occupied tlie presidential chair, 
as he did also in the first regular Diet and the Zoll-parliament 
which succeeded it On i8th December 1870 Simson arrived at 
the head of a deputation in the German headquarters at Versailles 
to offer the imperial crown to the king of Prussia m the name 
of the newly-elected Reichstag The conditions under which 
Prussia might justly aspire to the hegemony in Germany at last 
appeared to ha-v^ been accomplished, no obstacles, as in 1849, 
were in the way of the acceptance of the crown by the leading 
sovereign of the confederation, and on i8th January 1871 King 
William of Prussia was proclaimed with all pomp German 
Emperor in the Salle dcs Glaccs at Versailles Simson continued 
as president of the Reichstag until 1874, when he retired from 
the chair, and in 1877 resigned his scat in the Diet, but at Bis- 
marck s urging, accepted the presidency of the supreme court of 
justice (Reichsgcncht), and this high office he filled with great 
distinction until his final retirement from public life m 1891 
In 1 888 the emperor Frederick bestowed upon bimson the order 
of the Black b agle 

His political career coincides with the era of German struggles 
towards unity As a politician he was one of the leaders of 
modern Liberalism, and though always loyal when appeals were 
made to patriotism, such as government demands for the armv, 
he remained obdurate on constitutional questions, and he 
resolutely opposed the reactionary policy of the Prussian Con- 
servatives On his retirement from the presidency of the 
Rcichsgcncht, he left Leipzig and made his home m Berlin, 
where he died on the 2nd of May 1899 

His Life was wnltcn by bis son, Hcniaiel von bimson undci the 
title Lduard ion Sim'^on, Lrinneningen aus setnem 1 eben {iqoi)) 

(P A \) 

SIMSON, ROBERT (1687-1768), Scottish mathematician, the 
eldest son of John Simson of Kirktonhill m Ayrshire, was born 
on the 14th of October 1687 He was intended for the church, 
but the bent of his mind was towards mathematics, and, when a 
prospet t opened of his succeeding to the mathematical chair at 
the university of Cilasgow, he proceeded to Ixindon for further 
study After a year in London he returned to Glasgow, and in 
1711 was appointed by the university to the professorship M 
mathematics, an office which he retained until 1761 He died 
on the 1st of October 1768 

Simson s contnbutions to mathematical knowledge took the form 
of critical editions and commentaries on the works of the ancient 
geometers The first of his pubhshed wntings is a paper in the 
Philosophical Transactions (1723, vol xl p 330) on Euclid's 
Ponsnts (qv) Then followed Sectionum comcarum Itbn V 
(Edinburgh, 1735), a second edition of which, with additions, 
appeared in 1750 The first three books of this treatise wrere trans- 
lated into EngUsh, and several times printed as The Elements of the 
Conte '^eettons In 1749 was published Apollontt Pergaet locorum 
pianorum hbn II , a restoration of Apollonius s lost treatise, founded 
on the lemmas given m the seventh book of Pappus’s Mathematical 
Collection In 1756 appeared, both m Latin and in English, the 
first edition of his Euclid's Elements This work, which contained 
only the first six and the eleventh and twelfth books, and to which 
in Its Enghsh version he added the Data in 1762, was for long the 
standard text of Euclid in England After his death restorations 
of Apolloniiis's treatise De sections determinata and of Euclid's 
treatise De ponsmatibns were printed for private circulation m 
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1776 at the expense of Earl btanhojx,, in a volume with the title 
Roberti Simson opera quaedam reliqua Ihe volume contains also 
dissertations on Logarithms and on the Limits of Quantities and 
Ratios, and a few problems illustrative of the ancient geometrical 
analysis 

bee W Trail, Life and Writings of Robert Simson (1812) C 
Hutton, Mathematical and Philosophical Dictionary (1815) 

SIMSON, WILLIAM (1800-1847), Scottish portrait, landscape 
and subject painter, was bom at Dundee in 1800 He studied 
under Andrew Wilson at the Trustees’ Academy, Edmburgh, 
and his early pictures— landscape and marine subjects — found a 
ready sale He next turned his attention to figure painting, 
producing in 1829 the “ 1 welfth of August,” which was followed 
in 1830 by “Sportsmen Regaling” and a “Highland Deer- 
stalker ” In the latter year he w as elected a member of the 
Scottish Academy , and, having acquired some means by 
portrait-painting, he spent three years in Italy, and on his return 
m 1838 settled in London, where he exhibited his “ (amaldolese 
monk showing Relics,” his “ C imabue and Giotto,” his “ Dutch 
Familv,” and his “Columbus and his Child ” at the Convent 
of Santa Maria la Rabida He died in London on the 29th of 
August 1847 Simson is greatest as a landscapist , his “ Solway 
Moss — Sunset,” exhibited m the Roval Scottish Academy of 1831 
and now in the National Gallery, Edinburgh, ranks as one of the 
finest examples of the early Scottish school of landscape His 
elder brother George (1791-1862), portrait-painter, was also a 
member of the Roy^ Scottish Acjidemy, and his younger brother 
David (d 1874) practised as a landscape-painter 
SIN (0 Eng syn a common Teutonic word, cf Dutch 2ond«, 
Gcr Sunde), a general term for wickedness or a wicked act As 
psychology recognizes a distinction of pleasure and pam, and 
metaphysics of good and evil, so morality assumes the difference 
between right and wrong in action, good and bad in character , 
but the distinction in psyiholog\' and metaphysics applies to 
what is, the difference in morality is based on a judgment of 
what is by w hat ought to be When the act or the character does 
not correspond with the standard, this want of correspondence 
may in different relations be variously described In relation to 
human society, and the rules it imposes on its members, action 
that ought not to be done is crime , a habit which is injunous 
to a man’s own moral nature, especially if it involves evil phv sical 
consequences, is described as vice If man is thought of as under 
the authority of God, any transgression of or want of conformity 
to the law of God is defined as stn ( rime is a legal, vice a moral, 
and sin a religious term Sin may be distinguished from gutU 
as follows guilt IS the liability to penaltv, that is, to the suffering 
conceived not as the natural consequence, but as the expression 
of the divine displeasure, which sin as a breach of divine law 
involves Sm is a term applied not only to actions, but also to 
dispositions and moti\ es In the theological phrase original stn 
It means the inherited tendency to do wrong 

There have been two great controvtrsies m the Christian 
Church on this question, the Augustmian-Pekigian and the 
Calvinistic-Armmian, one m the 5th century and the other in the 
17 th Pelagius declared the capacity of every man to become 
virtuous by his own efforts, and summoned the members of the 
Church in Rome to enter on the way of perfection m monasticism 
His friend Caelestius was in 412 charged with and excom- 
municated for heresy because he regarded Adam as well as all his 
descendants as naturally mortal, denied the racial consequences 
of Adam’s fall, asserted the entire innocence of the new-born, 
recognized sinless men before the coming of Christ Pel^ius him- 
self desired to avoid controversy, and with mental reservations 
demed these statements of his friend , but he did not escape 
suspicion, and his condemnation m 418 was the signal for a 
literary polemic, which lasted ten years, and m which Julian of 
Eklanum was the most brilliant but reckless combatant on the 
side of Pelagius In the East the freedom of the will was so 
insisted on, that one may regard Greek theology as essentially 
Pelagian In the West there was unanimity only on three points 
the necessity of baptism for the remission of sins, tj;ie mhentance 
of sm as a result of Adam s fall, and the indispensableness of the 
divine grace in the attainment of goodness Pelagius insisted th^t 

\\\ 5 a 
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cm was an act, not a state, an abuse of the freedom of the will, 
and that each man was responsible and liable to punishment only 
for his own acts This extreme individualism he qualified only m 
two respects, he admitted a principle of imitation, the influence of 
bad example, habits and customs, may be inherited and com- 
municated I)ivine grace is not necessiry for human virtue 
It IS granted only according to act, and merits as the law in 
enlightening, warning or promising reward To this Augustine 
opposed the view that Adam’s sin is, as its penalty, transmitted 
to all his descendants both as guilt and as weakness The trans- 
mission IS not by imitation, but by propagation The essence 
and mode of operation of original sin is concupiscence, which, as of 
the devil, subjects man in his natural state to the devil’s dominion 
hven infants are mvolved in Adam’s condemnation Sm is a 
necessity in each individual, and there is a total corruption of 
man’s nature, physically as well as morally Into the details of 
the controversy it is not ntcessarv to go any further While the 
authority of Augustme received lip-homage, the doctrine of the 
Roman Catholic Church beuime more Pelagian, and in the 
Tridcntine decrees and still more in the ethics of the Jesuits, in 
spite of the oppositionof Jansenism, Pelagianism at last tnumphed 
The Reformation restored the teaching of Augustine , in 
( alvinism especially the sovereignty of the divine and the 
impotence of the human will were emph<isized , and against 
this exaggeration Armmiamsm was a protest Of the five 
articles of the Remonstrance of 1610 only two now concern us 
the possibility of resisting the grace which is indispensable to 
salvation, and the possibility of falling away from grace even 
after conversion The Arminian system was an attempt to 
modify the Calvimstic theory m a moral interest, so as to main- 
tain human responsibility, good and ill desert , but to this 
moral interest the system sacrificed the rehgious interest m the 
sufficiency and the sovertignty of divine grace Its adherents 
necessarily laid emphasis on human freedom As regards 
original sin they taught that the inclinations to evil inherited 
from Adam are not themselves blameworthy, and only consent 
to them involves real guilt It is not just, however, to Arminian- 
ism to identify it with Pelagianism, as it does strive to make 
( Icar man’sneed of divine grace toovercome sm and reach holiness 
In the Evangelical I^evival of the i8th century Armmiamsm was 
represented by Wesley, and Calvinism by Whiteheld 
SIN, the name of the moon-god m Babylonia and Assvna 
aKo known as Nannar, the “ illuminer ” The two chief seatj> 
of his worship were Ur in the S , and Harran considerably to the 
N , but the cult at an early period spread to other centres, and 
temples to the moon-god are found in all the large cities of 
Babylonia and Assyria He is commonly designated as En-zu, 
i p “ lord of wisdom,” and this attribute clings to him throughout 
all periods During the period {c 2600-2400 b c ) that Ur 
exercised a large measure of supremacy over the Euphrates 
valley, Sm was naturally regarded tis the head of the pantheon 
It IS to this period that we must trace such designations of the 
god as ” father of the gods,” “ chief of the gods,” “ creator of 
all things,” and the like We are justified m supposing that the 
cult of the moon-god was brought into Babylonia by the Semitic 
nomads from Arabia The moon-god is par excellence the god of 
nomadic peoples, their guide and orotector at night when, during 
a great part of the year, they undertake their wanderings, just 
as the sun-god is the chief god of an agricultural people I he 
cult once introduced would tend to persevere, and the develop- 
ment of astrological science culminating in a calendar and m a 
system of interpretation of the movements and occurrences m 
the starry heavens would be an important factor in maintaining 
the position of Sm in the pantheon The name of Sin’s chief 
sanctuary at Ur was E-gish-shir-gal ,“ house of the great light ” , 
that at Harran was known as F-khul-khul, “ house of joys ” 
On seal-cylinders he is represented as an old man with flowing 
beard, with the crescent as his symbol In the astral-theological 
'ystein he is represented by the number 30, and the planet Venus 
as his daughter by the number 15 The number 30 stands 
obviously in connexion with the thirty days as the average extent 
of l\]is course until he stands again m conjunction with the sun 
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The “ wisdom ” personified by the moon-god is likewise an 
expression of the science of astrology m which the observation of 
the moon’s phases is so important a factor The tendency to 
centralize the powers of the universe leads to the establishment 
of the doctrine of a triad consisting of Sm, Sh^ash and Ishtar 
{q V ), personifying the moon, sun and the earth as the life- 
force (M Ja) 

SINAI I The Btblual Mount Stnar In judging of the 
points of controversy connected with Smai we are brought face 
to face with the question of the historicity of the Hebrew records 
mvolved Though new attempts to fix the stations of the 
wilderness wandering appear every year, critics have long agreed 
that the number of forty for the years of wandering and for the 
stations are round numbers, and that the details are not based on 
historical tradition of the Mosaic age This does not exclude the 
possibility that the,names of some or all of the stations belong 
to real places and are based on more or less careful research on 
the part of the writers who record them As regards the Moun- 
tain of the Law m particular, if the record of Exod xix seq is 
strictly historical, we must seek a locality where 600,000 fighting 
men, or some two million souls in all, could encamp and remain 
for some time, finding pasture and drink for their cattle, and 
where there was a mountain (with a wilderness at its foot) rising 
so sharply that its base ( ould be fenced in, while yet it was easily 
ascended, and its summit could be seen by a great multitude 
below In the valley there must have been a flowing stream 
The peninsula of Smai docs not furnish an/ locality where so 
great a host could meet under the conditions specified, and 
accordingly many investigators give up the statistics of the 
number of Hebrews and seek a place that fulfils the other con- 
ditions But when we consider that the vanous records em- 
bodied in the Pentateuch were composed long after the time of 
Moses, and that the authors m all probability never saw Sinai, 
and had no exact topographical tradition to fall baik on, but 
could picture to themselves the scene of the events they recorded 
only by the aid of imagination, the topographical method of 
identifying the Mountain of the Law becomes very questionable 
1 he Pentateuchal writers are not at one even about the name of 
the mountain It used to be thought that Horeb was the name 
1 of the mountain mass as a whole, or of its southern part, while 
I Smai was the Mountain of the I aw proper, but it has been shown 
! bv DilLnann that the Elohist and Deuteronomy always use the 
1 name Horeb for the same mountain v,'hich the Jahvist and the 
; Priestly Code call Sinai The Elohist belonged to Northern 
Israel, but Judges v 5 shows that even m Northern Israe’ the 
other name Sinai was not unknown And it might be shown, 
though that cannot be done here, that the several accounts 
vary not only as regards the name but in topographical details 
Ihus all that can be taken as historically fixed is that after 
leaving Goshen the Hebrews abode for some time near a 
mountain called Smai or Horeb, and that this mountain or 
range was held to be holy as a seat of the Deity (Exod 11 i , 
I Kings XIX ) 

Where, then, was this mountain ? The Midianites, of whom 
according to one source Jethro was priest, probably always lived 
E of the Gulf of *Akaba , yet we can hardly follow Beke in 
seeking Sinai be>ond that gulf, but must ratner think of some 
point m the so-called peninsula of Smai, whu h lies between the 
Gulfs of ‘Akaba and Suez, bounded on the N by the Wilderness 
el-Tih, which slopes gently towards the Mediterranean To thf 
south of this wilderness rises the Jebel el-Tih, a mass composed 
mainly of Nubian sandstone and cretaceous limestone, which 
attains in fantastic forms an altitude of some 3000 ft , its ridges 
converge towards the S and are cut off by great valleys from 
the mass now known as Mount Smai The latter is composed 
of primitive rocks — gramte, porphyry, diorite, gneiss, &c The 
sandstones of Jebel el-TIh are rich m minerals , inscriptions of 
^menophis III and Thothmes III found on the spot show that 
the ancient Egyptians got turquoise at Serabit al-Khadem 
and at Maghara, where inscriptions occur bearing the names of 
kings from Semerkhet and Khufu down to Rameses II These 
mines were worked by criminals and pnsoners of war, and the 
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waste products of copper foundries indicate that the peninsula 
was once better wooded than now, of which indeed we have 
express testimony of post -Christian date At present the 
dominant feature is bare walls of rock, especially m the primitive 
formations , the steep and jagged summits have a striking effect, 
which is increased by the various colours of the rock and the 
clearness of the atmosphere Ihe deep-cut valleys are filled by 
rushing torrents after ram, but soon dry up again In the S 
the centre of the main mountain mass is Mount Catherine (8540 
ft ), 0 mm Shomar to the S E bemg little lower , this peak and 
N of It Mount Serbil (6750 ft ), which rises more immediately 
from the plain, dominate the Ki'ah, a waste expanse of sand 
strewn with pebble^, which occupies the S W margin of the 
peninsula In the Ka'ah is the village of 'J'ur, and at the S 
promontory (Ras Mohammed) is the little hamlet of Sherm 
The Sin 1 group as a whole is called by the Aj-abs Jebcl al-Tur , 
the name Sina m Arabic comes only from books The area of 
the peninsula is about 11,200 sq m , the population is tour to 
five thousand souls, chiefly Bedouins of various tnbes, whose 
common name, derived from Tur, is fowara They have sheep 
and goats, with which they retire in summer to the higher lands, 
where there is good pasture ground, and where springs are 
comparatively common On the chalk and sandstone water is 
scarcer than among the primitive rocks, and often brackish 
Though the roi^s are bare, there is always vegetation in the 
dales, especially acacias and tamarisks , from the latter (? 
moiimfera) manna is still derived in quantities that vary with the 
rainfall On the hills grow aromatic plants, especially Thymaceae 
Ihe fauna includes the ibex, hyrax and hyaena, the panther 
too IS sometimes found h lights of quail have been observed 
In some valleys there are well-kept gardens and good date-palms , 
the most noted oasis is that jf keiran, in the N W of the peninsula, 
which IS watered by a perennial stream Whether Fciran is the 
Rephidim of Exod xvii is a question which, like the identifica- 
tion of the other stations of the Israelites, depends on rhe looa’i7a 
tion of the Mountain of the Law 

There is no genuine pre-Christian tradition on thia subject 
The chief authority for the ancient sanctity of Mount Sinai is 
Antoninus Martyr (end of the 6th century), who tells that the 
heathen Arabs in his time still lelebrited a noon feast there 
As sin means “ moon,” this feast has been connected with the 
name of binai, but the proposed etymology b pot certa'P Of 
heathen origin, too, are the many Nabataean mscnptions of 
Smai, found especially m the Wady Mokattcb (in the N W ), 
uid sometimes acrompanicd by rude drawings fhe Unguigw 
and character are Aramaic, but the proper iiumcs arc mainly 
those of Arabs, who passing by graved their names on the rocks 
lliat they were pilgrims to Sinai cannot be made out with 
lertainty The inscriptions date from the early years of the 
Christian era, when the Nabataean kingdom was at its height 

In (.arly Christian tunes many anchorites inhabited Smai, 
living for the most part in the caves, which are numerous even 
m the primitive rocks Then monasteries were built, the most 
famous bemg the great one of St Catherine m Wady el Der (the 
valley of the monasteiy) On Scrbal, too, there were many 
granite dwellings, and m the neighbouring Pharan (Phoemcion), 
whu h was a bishop’s see, there were, a the rums show, churches 
and convents 

Ihe question then is whether when the hermits first settled in 
the peninsula there existed a tradition as to the place of the 
Mountain of the Law, and whether they chose for their residence 
a spot which was already traditionally consecrated by memories 
significant to the Christian as well as to the Jew No assertion 
of the existence of such a tradition is to be found m Josephus, 
who only says that Smai was the highest mountain of the district 
— a description which might apply to Serbal as seen from the 
plain below Eusebius uses expressions which may also seem 
to point to Serbal aa the place of the law-giving, and it must be 
admitted that tke tradition which seeks the holv site m the 
group of Jebel Musa (i e the mass of which Mount Cathenne is 
the highest peak) is not older than the tune of Justinian, so that 
the identification with Mount Serbal seems to have greater 


antiquity m its favour In later times Jebel Musa and Serbal 
had each its own tradition, and the holy places were pointed out 
.It each , thus from the monastery of St Catherine a path of 
granite steps was constructed up to “ the Mountam of the Law,” 
but similar steps are found at ^rbal lhat these traditions are 
not decisive, however, is admitted, more or less, even by those 
modems who, like Lepsiuo, Ebers, Bartlett, give their voice for 
Serbal Most authorities still prefer Jebel Mus\ of some point 
in that group, but they again differ in details hirst of all there 
IS much difficulty in determining the route by which the Hebrews 
approached the mountam Then comes the question of finding 
a suitable plain for their encampment under the mountain, which 
IS best met if, with Robinson, Stanley, Palmer and others, the 
plain IS taken to be that of al-Rahe and the overhanging moun- 
tam to be Jebel Sufsafeh The latter is over 6300 ft high, and 
consists of pasture ground , it does not fit all the details in 
Exodus, but this objection is quite as strong against the tradi- 
tional site on Jebel Musa (Mount Moses), which lies farther S 
Jebel Musa has been accepted by lischendorf, Laborde, Ritter, 
Strauss, I'arrar, and many others , on this vnew the Israelites 
must have encamped in the narrow Wady al-Seya'iyeh, N of the 
mount But the absence of exact topographical detail on the 
part of the Biblical narrators, who always speak of Smai as if 
It were a smgle summit and give no hmt about several summits 
of which It Is one, shows that ui their time there was no real 
tradition on the matter, and that all attempts at identification 
are necessarily vam 

Literature — Burckhardt, f ravels in Syria, &-c (London, X822) 
Loon de Laborde, Voyage de V Arabic Pitrie (Paris, 1830-1836) 
Robinson, Biblical Researches (Lonuon, 1841) , Lepsius, Rnse 
(Berlui, 1845) , Stanley, Sinat and Palestine Fraas, 4 us d Orient 
(Stuttgart, 1867) Ordnance Purvey of the Pen of Sinat (Soutli- 
amplon, 18119 3 vols ) Palmer, Desert of the Exodus (Cambridge, 
t 87 ^) Ebers, Durch Gosen zum Sinat {2nd cd , Leipzig, x88i) 
Baker Orcene the Hebrew M gration (London, 1883) Hull, Mount 
Snr, Smai and West Palestine (London, 1885) See ^so the Palestine 
Soc’ctj’s Quarterly Statement, pas<^im (A So ) 

2 Ihe femnsula Ruent Research ~\hc peninsula of Smai 
's about m in extreme length and 150 m wide, or nearly 
the size of Ireland It is practically waterless and terren, the 
population being not a thousandth of that on an equal area m 
England Ihe S part is a high mass of schists and granite, 
deeply cut mto valleys , it is overlaid by carboniferous sandstone, 
.ind limestone, capped with tertiary bo salt, flows m the mining 
region The N part is .in expanse of cretaceous limestone 
and nummuhtic i^eri^urv hmi stone, sloping down to the Mcditcr- 
rinean The steep valley of the Gulf of Suez has been greath 
deepened —if not formed — since the tertiary hmestone was 
deposited, the beds dipping down sharply to the sea The only 
water supply of any importance is that in the Wady Feiran , 
elsewhere only small ws ter -holes preserve enough for a few 
persons, but fresh water can be obtained along the shore route 
by digging 

The difficulty about the numbers of the Israelites who lived 
here has lately been treated on a fresh basis That they were not 
more numerous than the previous inhabitants is shown by the 
difficulty m conquering the Amalekites at Rcphidim In the 
"'ensus lists of the Book of Numbers the hundreds of people 
m each ^ribe are m most vases 4 or 500 , 2, 3, 6 or 700 are rare , 
o, I, 8 or 900 do not occur Ihe hundreds are therefore mde- 
pendent of the thousands prefixed to them and as aldf means 
both a " thousand ” and a “ family,” it is proposed that the 
original census was in numbers of tents or families, and hundreds 
of people , and that later the family numbers were mistaken 
for thousands Other points agree in this view, such as the 
number of persons in a family, the similarity of hundreds in the 
census before and that after the wanderings, and the actual 
size of Goshen, from which they came, and the population of 
Smai where they settled Thus the total numbers were 5730 
people The internal evidence that the census lists arc original 
documents is very strong, though they have been pisunderstood 
by later compilers It is impossible to suppose a population 
trained in Egypt not hiving the ability to keep some tnljal 
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records of numbers and movements such as were the basis of the 
existing re-cdited narrative 

The history of the Egyptian settlements has been investigated 
They began in the 1 st Dynasty, shown by the tablet of the con- 
quest by King bemerkhet (5280 b c ) above the mines of turquoise 
at Wady Maghara Seneferu (4750 b ( ) was already working 
at Serabit for turquoise Other kings who left records here are 
Sanekht (Illrd Dynast>), Khufu (IVth), Sahura, Ranuser, 
Menkauhor (Vth), Amenemhat I , Senusert I , benusert II , 
benusert III > Amenemhat II , Amenemhat III , Amenemhat IV 
(Xllth), Aahmes 1 , Amenhotep I , Fahutmes 1 , Hatshepsut, 
Fahutmes III, Fahutmes IV, Amenhotep III (XVIIIth), 
Rameses I , Sety I , Rameses II , Merenptah, Sety II , Tausert, 
Setnekht (XlXth), Rameses HI , IV , V and VI (XXth) The 
monuments are mostly inscriptions recording the mining expedi- 
tions and offerings made to the goddt ss of turqi oise Tlie original 
shrine of the goddess was a cave , this was hewn out and buildings 
were gradually added before it to a length of 230 ft I he records 
show that no fewer than twenty-five different grades of officials 
took part in the work of mining, which was highly organized 
.IS regards direction, technical ability, labour and transport, 
often as many as 700 mm being employed Over 400 objects 
with kings’ names have been found in the fragments of the 
offenags which were left in the shrine 1 he worship at berabit 
was that of Hathor, mistress of turquoise She is identical 
with Athtar or Ishbir, the Semitic goddess of Arabia I he 
features of the worship were entirely Semitic and not Egyptian 
An enormous mass of burnt offcnngs is shown by the bed of 
ashes before the sacred ca\ e , Uinks for ablutions are found m 
the temple courts, altars of incense are in the shrine itself, and 
also conical stones , and chambers or shelters for dreaming 
before the temple are a mam feature A.11 of these belong to 
Semitic worship, and they show that before Mosaism the elements 
of the worship were the same as are found in later times 

For all the recent research see \V M Flinders Petru , Researches tn 
Sinat (190C) (W M F P) 

SINAIA, artown of Rumania, about 12 m b of the Hungarian 
frontiCT at Predeil, on the railway from Ploesci to Kronstadt 
111 lransylv.inia Pop (iqoo), 2210 binaia resembles a large 
model village, wide^v scattered among the pine forests of the 
lower Carpathians, and along the banks of the Prahova, a swift 
ilpine stream I he monastery of Smaia, founded b> Prince 
Michael C^ntacuzino in 1695, w.is the residence of the royal 
f vmily until the present chateau w is built It consists of two 
courts surrounded by low buildings In the centre of each court 
IS a small church built in the By/anline stvle The monks 
possess a library, in which are kept valuable jewels belonging 
to the Cantacuzene family Castle Peles or Pelesh, the modern 
palace, named after the hill on which it stands, is of a mixed 
style of architecture Fhe interior is fitted with magnificent 
wood carvings and stained-glass windows illustrating the principal 
sients of “ C.irmen Sylva’s ’ writings Until 18^0 Sinaia con- 
sisted of httle more than the monasterj' and a group of huts 
In 1864, however, the monastic estate was assigned to the 
Board of Civil Hospitals, by which a hospital and baths were 
opened and the mineral springs dev eloped Sinaia soon became 
the favourite summer resort of Bucharest society, and rapidly 
developed in all its equipment 

SINALOA, a N state of Mexico, bounded N by bonora and 
C hihuahua, E by Durango, S by 1 epic, and W by the Gulf of 
California, with a coast line of nearly 400 m Area, 33,67 1 sij m 
Pop (1900), 296,701, largely Indians Ihe surface consists 
of a narrow coastal zone where tropical conditions prevail, a 
broad belt of mountainous country covered by the ranges of the 
bierra Madre Occidental and their intervening valleys where 
oak and pine forests are to be found, and an intervening zone 
among the foothills of the Sierra Madre up to an elevation of 
2000 ft , where the conditions are subtropical The state is 
traversed by numerous streams, the largest of which have broad 
valleys among t^e foothills The largest of these are the Culiacdn, 
Fuerte and Sinaloa, the last two having short navigable courses 
aerpss the lowlands 


Rain is plentiful everywhere, except in the extreme north, where 
the conditions arc and The climate of the low lying coast lands is 
hot and malarious, but m the mountains it u cool and healthy 
Cereals and mezeal are produced on the uplands, and sugar, rum, 
coffee, tobacco, grape spirits and fruit in the lower zones Ihere 
are excellent cotton lands in the state and the production of this 
staple was largely developed during the American Civil War, but 
it has smee dcclmcd C^razing receives considerable attention in 
the uplands, where the temperature is favourable and the pasture 
age good, and hides are largely exported Mining, however, is the 
chief industry, Sinaloa being one of the richest mineral producing 
states in the republic Gold, silver, copper, iron and lead are found 
There are also salt deposits and mineral spnngs The best-known 
silver mines are the Rosario, from which about $go,ooo ooo had 
been extracted up to the last decade of the 19th century, and the 
Nuestra Seflora de Guadalupe de los Keyes, discovered early in the 
19th century and yielding over §85,000,000 before its close The 
forest products of the state include lubber, resins, eabmet and dyc- 
w<x>ds, deerskins, orchilla and ivtle fibre Up to the beginning of 
the 20th century Siftaloa had only one short railway, which con 
nccted CuliacAn with its port Altata Since then the Mexican 
branch of the (American) Southern Pacific railway from Nogales to 
Guay mas has been extended b E along the coast bmaloa has 
excellent natural harbours, only two of which -MazatlAn and 
\ltata — arc much used The bays of Agiobampo and Tcmolobampo 
are prospective railway terminals with fine hnrlxiuis The capital 
of the state is Culiacdn Rosales (commonly called Culiaedn), on the 
Cuhaedn river 39 m from its poit, Altata, at the mouth of the same 
liver, with which it is eonneebd by rail It is a well built town, 
with some thiiving manufai turts, including cotton goods, cigarettes, 
liqueurs, (S.C It is the see of a bishop and has a fine cathedral 
Culiacdn (pop in 1900, 10 380) is the distributing centre for a large 
district between Guaymas and Maz.itlan The most important 
town is Ma/atldn, ore of the leading ports of Mexico on the Pacific 
coast, and the commcreiU centre for S Sin dot ind N Durango 
Gthor tow ns arc Mocorito (pop 9971 in 1895) Sinaloa and Fucitc, 
ill in the N of the state, Rosario (pop 8448 in 1900), and San 
Ignacio in the S 

SINAN PASHA (151 5-1 '96) Turkish soldier ind sl<itcsman, 
wda an Albani in of low origin In t 569 he was appointed governor 
of Egvpt and was occupied until 1571 in the tonejuest of Yemen 
In ti:;74 he commanded the great expedition against I unis, 
which, in spite of the brive defence by the Spanish and Itilian 
garrison, was added to the Ottoman empire In 1580 Sinan 
commanded the army against Persia and w is appointed grind 
v'lziei, but was disgraced and exiled in the following >ear, owing 
to the rout of his lieutenant Mihommcd Pisha, at Gori, in an 
attempt to provision the Ftirkish garrison of Fiflis He subse- 
quently became governor of Damascus and, m 1589, after the 
great revolt of the Janissaries was appointed grand vizier 
lor the second time Another revolt of ]anissarics led to his 
dismissal m 1591, but in 1593 he w.is agun rec died to become 
grand vizier for the tliird time, and in the same > ear he commanded 
the Turkish army against Hungary In spite of his victories 
he was again deposed m February 1595, shortly after the accession 
of Mahommed III , and banished to Malghara , but in August 
was in power again and on the m.irch to Wallac hia Fhc unhappy 
course of this campaign, culminating in the fall of Gran, brought 
him once more into disfavour, and he was deprived of the seal 
of office (November 19) The death of his successor, Lali 
Mahommed, three days later, was looked on as a sign from 
heaven, and Sinan became grand vizier for the fifth time He 
died suddenly on the 3rd of April 1596 

Bold, overbearing and unscrupulous, Sinan recoiled from no 
baseness to put a rival out of the wa> , while liis insolence 
was not confined to foreign ambassadors, but was exercised 
towards his opponents in the sultan’s presence He had a 
barbarous hatred not only for Chnstians but for all civiliza- 
tion The immense fortune which he left is a proof of his 
rapacity 

Another Sman Pasha was governor of Anatolia at the time of 
Mahommed II s death in 1481 He was a brother-m-law of Baye/id 
II and defeated Prince Jem’s troops at Brusa In Selim I s reign 
he served with great distinction m the Persian and Egyptian cam- 
paigns and feU at the battle Of Ridania, where the Mamelukes were 
defeated, in 1517 , 

A third Sman Pasha, brother of the grand vizier Rustem Pasha, 
was g*'and admiral under Suleiman I and died about 1553 

See J V Hammer-Purgstall, Gesch des Osmantschen Retches 
(2nd ed , Pcsth, 1840), and authorities there cited 
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SINCLAIR, the name of an old Scottish family, members of 
which have held the titles of earl of Orkney and earl of Giithness 
The word is a variant of Saint Clair 

Sir William Sinclair, or Saint Clair (c 1260-c 1303), was 
the descendant oi a line of Anglo-Norman barons, one of whom 
obtained the barony of Rosslyn from King David I in the 12th 
century Sir William took part in the dispute over the succession 
to the crown of Scotland in 1292, and was one of the leaders of the 
Scots m their revolt against Fdward I One of his sons was 
William Sinclair (d 1 337 ), bishop of Dunkeld, who was responsible 
for the defeat of an English force at Donibnstle in Pife in 1317 
Sir William’s eldest son was Sir Henry Sinclair (d 1330), the 
friend of Robert the Bruce , and Sir Henry’s son was Sir William 
Sinclair, who was slam by the Saracens in August 1330, while 
journeying through Spam to Palestine with Sir James Douglas, 
the bearer of the heart of Bruce Tlus Sir William Sim lair 
married Isabel, daughter of Malise, earl of Strathearn, ( aithness 
and Orkney (d c 1350), and their son Sir Henry Sinclair (d c 
1400) obtamed the earldom of Orkney by a judgment of the 
Norwegian king Haakon VI m 1379 He then helped to conquer 
the Faeroe Islands, and took into his service the Venetian 
travellers, Niccolo and Antonio Zeno, sailing with Antonio to 
Greenland This prince of Orkney, as he is sometimes ( ailed, was 
succeeded by his son Henry' (d 1418), who was admiral of Scotland, 
and then by his grandson William (c 1404-1480), the founder of 
the beautiful chapel at Rossly n 

William, the 3rd earl of his line, whose earldom of Orkney 
was a Norwegian dignity, was made ( hanccllor of Scotland m 1434 
and Lord Sinclair and earl of ( aithness m 1455 some 

part m public affairs m Scotland, and when in 1470 the Orkney 
Islands were ceded by Norway to King James III he resigned 
all his rights therein to his sovereign and was known merely as 
earl of Caithness His eldest son, William, having offended his 
father by his wasteful habits, the earl settled his earldom on his 
eldest son by another marriage, also called William, who was 
killed at Flodden m 1513 Ihe elder William, however, m- 
heritcd the title of I ord Sinclair, and the family was thus split 
into two mam branches John, the 3rd earl, was killed m 1529 
while attempting to seize the Orkney Islands 

Georgl, 4th earl of Caithness (c 1525-1582), a son of the 3rd 
earl, was a Roman Catholic and a supporter of Mary<- Queen of 
Scots, but he was mainly occupied with acts of violence m the 
north of Scotland IIis grandson (leorge, the 5th earl (r i^bb- 
1643), was outlawed and compelled to fly to the Shetlands He 
left many debts, and his great-grandson and successor, (jeorge, 
the 6th earl (d 1676), who was childless, arranged that his 
estates should pass to a creditor. Sir John ( ampbell, afterwards 
earl of Breadalbane Campbell was created earl of Caithness m 
1677, but the title was also claimed by (jeorge Sinclair (d 1698), 
a grandson of the 5th earl, and in 1681 the privy (ouncil decided 
m his favour When Alexander, the 9th earl, died m 1765 the 
title was successfully claimed bv William Sinclair (d 1779), a 
descendant of the 4th carl, who became the loth earl James, 
the i2th earl (1766-1823), was desc ended from another branch of 
the 4th carl’s family, and his grandson James, the I4lh earl 
(1821-1881), was a representative peer for Siotland from 1858 
to 1868, and was created a peer of the United Kingdom as Baron 
Barrogill m 1866 He was interested m scientific matters, 
and published Lecturer on Popular and Scientific Subjects 

(1877; 

The title of Lord Sinclair passed from William, the 2nd lord, who 
died about 1488, to John (1610-1676), who became the 9th lord 
in 1615 At first a covenanter afterwards he became a rovalist, 
and was taken prisoner at the battle of Worcester He died with- 
out male issue and the title became dormant His estates, how- 
ever, passed to his grandson, Henry St Clair (1660-1723), the 
son of his daughter Catherine (d 1666) and her husband, John 
St Clair of Herdmanston, and m 1677 Henrv was created loird 
Sinclair with the precedence of the older title He had two sons, 
John Sinclair (1683-1750) the Jacobite, and James Sinclair, who 
became a general m the British armv, and was also ambassador 
at Vienna and Turin and a member of parliament for many 
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vears After the attainder of John, in consequence of his share in 
the rising of 1715, the familv estates were settled on James, but 
he resigned them to his elder brother when the latter was pardoned 
in 1726 The pardon, however, did not include the nstoration of 
the title Farlier in life John Sinclair had killed a man named 
Shaw in a duel and had afterwards shot this man s brother 
He was tried by court-martial and sentenced to death, but was 
pardoned An account of the proceedings m the court-martial 
was edited by Sir Walter Scott for the Roxburghe Club (Edin- 
burgh, 1828) Sinclair himself wrote Memoirs of the Rebellion, 
published by the Roxburghe Club in 1858 

Neither of the brothers left male issue, and the title devolved 
upon a cousin, Charles St Clair (d 1775), who was not imludtd in 
the attainder Charles did not claim it, but in 1782 his grandson 
Charles (1768-1863) was declared to be Lord Sinclair He was a 
S{ ottish representative peer from 1807 to 1859 and is the ancestor 
of the present holder of the title 

1 hree brothers were also noted Sinclairs —Oliver, the friend of 
James V and the leader of the Scots at the rout of Solwav Moss , 
Henry (1508-1565), bishop of Ross and president of the court 
of session, who made some additions to Hector Boei e s Chronicles 
of Scotland , and John (d 1566), bishop of Brei hin 

*scc Sir R Douglas The Peerage of Scotland new (.d by Sir J B 
Paul (j E (Cokaynt), Comphtt Peerage, Sinclair Ihe Sinclairs 
of England (1887) Sir R Gordon and G Gordon, The Larldom of 
Sutherland (Edinburgh, 1813), and Hay Genealogy of the Sinclairs 
of Roshn (1H35) 

SINCLAIR, SIR JOHN, Bart (1754-1835'!, Scottish writer 
on finance and agriculture was the eldest son of George Sinclair 
of Ulbster, a member of the famih of the carls of Caithness, 
and was born at Thurso Castle on the 10th of May 1754 After 
studying at Edinburgh, Cilasgow and Trinity College, Oxfonl, 
he was admitted to the facuUv of advocates in Scotland, and 
called to the English bar, but never practised In 1780 he was 
returned to parliament for Caithness, and subsequently repre- 
sented sever^ English constituencies, his parliamentary career 
extending, with few interruptions, until 1811 He established 
at Edinburgh a societv for the improvement of British wool, 
and was mainlv instrumental in the creation of the Board of 
Agriculture, of which he was the first president His reputation 
as a financ ler and ec onomist had been established by the publica- 
tion, in 1784, of his History of the Public Revenue of the British 
Empire , in 1793 widespread ruin was prev entecl by the adoption 
of his plan for the issue of exchequer hills , and it was on his 
advice that, m 1797, Pitt issued the ‘ Icnaltv loan ” of eighteen 
millions for the prosec ution of the war His serv ices to scientific 
agriculture were no less conspicuous He supervused the com- 
pilation of the valuable Stati^Ucal Ai count of Scotland (21 vols , 
1791-1799), and also that of the General Report of Scotland, issued 
by the Board of Agriculture , and from the reports compiled by 
this society he published m 1819 his C ode of Agriculture He v as a 
member of most of the continental agricultural societies, a fellow 
of the Royal Societies of London and Edinburgh, as well as of the 
Antiquarian Societv of London, and president of the Highland 
Society in I ondon Origin allv a thorough supporter of Pitt s 
war policy, he later on joined the party of “ armed neutralitv ” 
In 1805 he was appointed by Pitt a commissioner for the con- 
struction of roads and bridges m the N of Scotland, in i8to he 
was made a member of the privy council and, next y ear, rcceiv ed 
the lucrative sinecure office of commissioner of excise He died 
on the 2rst of December 1835 

Sir John Sinclair, who w as created a baronet in 1 780, w as tw ice 
married, first to a daughter of Alexander Maitland, by whom 
he had two daughters, and secondlv to Diana, daughter of the 
first lord Macdonald, bv whom he had thirteen c hildren His 
eldest son, Sir George Sinclair (1790-1868) was a writer and a 
member of parliament, representing Caithness at intervals from 
i8ii till 1841 His son, Sir John George T ollemache Smclair, the 
3rcl baronet, was member for the same constituency from 1869 to 
1885 The first baronet’s tliird son, John (1797-1875), became 
archdeacon of Middlesex, the fifth son, Wilh&m (1804-1878), 
was prebendary of Chichester and was the father of William 
Macdonald Sinclair (b 1850), who m 1889 became archdeacon of 
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London , the fourth daughter, Catherine (1800-1864), at one 
time enjoyed some vogue as an author 

See Correspondence of the Right Hon Sir John Sinclair, Bart , with 
Reminiscences of Distinguished Characters (2 vols , London, i8^i) 
and Memoirs of the Life and Works of the Right Hon Sir John Sinclair 
(2 vols , Fclinburgh, 1837) 

SIND, a former province of India, now a division of the Bombay 
presidency It is the most northerly portion of the presidency, 
lying bet\\een 23® 35' and 28® 2q' N and between 66° 40' and 
71® 10' E , having an area of 53,116 sq m and a population 
(iQoi) of 3,410,223 It includes the six districts of Karachi, 
Hyderabad, Thar and Parkar, larkhana, Sukkur and Upjier 
Sind Frontier, together with the native state of Khairpur It 
differs widely in physical features and climate, no less than in the 
language, dress and customs of the people, from the rest of the 
presidency, from which it is cut off by the deserts or the sea 
It IS bounded on the N by Baluchistan and the Punjab , on the 
E by the desert tracts of W Rajputana , on the S by the Runn 
of Cutch and the Indian Ocean , and on the W by Baluchistan 

Phvsical features — Sind proper, or the central alluvial plain 
watered by the Indus, lies between the Kohistan or hilly country 
that rises to the Kirthar range on the Baluchistan border, 
and the Registan or Thar desert that stretches E into 
Rajputana The Kohistan in years of good rainfall yields 
abundant fodder for cattle and camels, and supports a scanty 
tillage on the banks of the hill streams or nats, one of which, 
named the Hab, forms the boundary between Smd and Baluch- 
istan Central Smd lies on both banks of the Indus, which 
flows S m a bed that has been raised b) the deposit of silt above 
the surrounding countrv' Except where its bed is confined by 
rocks, as at Sukkur, Rohri and along the edge of the Kohistan 
from I^khi to Jhirak, the ruer constantly changes its course, 
especially in the delta, the head of which is now opposite Shah- 
bandar Central Smd depends on the yearly inundation of the 
Indus, which b^'gms to rise m March and reaches its highest 
pomt about the middle of August The water is distributed by a 
very ancient system of canals, which has been greatly improved 
and extended since the British conquest The soil is a plastic 
clay deposited by the river 

The great geogwphical feature m Smd is the lower Indus, 
which passes through the entire length of the country, first in a 
S W direction, then turning somewhat to the E , then returning 
to a line more directly S , and finally inclining to the W , to seek 
an outlet at the sea The distant line of mountains between 
Sukkur and Sehwan, the steep pass overhanging the water at 
Lakhi, and the hill country below Sehwan give a distinctive 
character to the right bmk Smd has been aptly likened to 
Egypt If the one depends for life and fertility on the Nile, 
so does the other on the Indus The citus and towns are not 
so readily to be compared Hyderabad, notwithstanding its 
remarkable fortress and handsome tombs, can scaicely vie m 
interest as a native capital with Cairo, nor can Karachi, as 
a Europeanized capital, be said to have attained the celebntv 
of Alexandria The province contains many monuments of 
archaeological and architectural interest 

Owm^ to the deficienf'y of rain, the continuance of hot weather 
in Smd IS exceptional Lying lietween two monsoon'- it just escapt s 
the influence of both The S W monsoon stops hurt at Lakhpat 
m Cutch the N W monsoon at Karachi, and even here the annual 
rainfall is not reckoned at more than 6 or 8 in At times there is no 
ram for two or three years, whik at others there is a whole season s 
rainfall m one or two days The average temperature of the summer 
months rises to 95° F , and the winter average is 6o“, the summer 
maximum being 120° and the winter m nimum 28° The temperature 
on the sea-coast is much more equable than elsewhere In northern 
Smd we find frost m winter, while both here and m I ower Smd the 
summer heat is extreme and prolonged This great heat, combined 
with the poisonous exhalations from the pools 1< ft after the annual 
inundation and the decaying vegetable deposits, produces fever 
and ague to which even the natives fall a prey 

Agriculture —The salt of the delta is the only mmcral product of 
commercial importance Timber and fuel are supplied chiefly by 
the babul (Acafia arahica), bahan {Populus euphratica), kandt (Pro- 
sopis spicigera) and iron wood {Tocoma undulata), and fruit by the 
date, mango and pomegranate The chief rabi or spring cropo, I 
srtwn from August to October and reaped from February to April, 
aie wheat, barley gram, oilseeds and vegetables The chief v/inter | 


or khartf crops, sown from May to July and reaped itom October 
to December, are the millets {bajri and juar), nee urad {Phaseolus 
radiatus), mung (Pkaseolus mungo), cotton and indigo Lfforts are 
lieirig made to introduce the long-stapled Egyptian cotton Agn 
culture IS almost entirely dependent upon irrigation from the Indus 

Manufactures — Among the chief manufacture? may be mentioned 
gold, silver, and silk embroidciies, carpets, cloths, lacquered ware, 
horse trappings and other leather work, paper, pottery, tiles 
swords and matchlocks, and the boxes and other articles of inlaid 
work introduced from Shiraz Lac work, a Widely extended industry 
in India, is also m vogue in Smd Variously coloured lac is laid in 
succession on the boxes while turning on the lathe, and the design 
is then cut through the different colours Hyderabad was long 
famous for its silks and cottons, silver and gold work and lacquered 
ornaments, and the district could once boast of skilled workmen in 
arms and armoui but these old industries are now on the decline 
, In the cloths called sudi, silk is woven with the striped cotton— a 
I practice possibly due to the large Mahommeilan population of the 
country, as no Moslem may wear a garment of pure silk ( hundart, 
or knotting is another method of decorating cotton and silk goods 
Ihe extension of cotton cultivation m Smd has caused a busk de- 
velopment in ginning factories of recent years The Sind cotten 

rmters are the most skilful and tasteful m the Bombay presidency 

otton carpets, rugs, horse cloths, towels and napkins arc manu- 
factured at the gaols Woollen saddle-cloths, blankets and felts 
are also made Sind produces the best pottery of India The art 
was introduced or developed by the Mahommedans, whose rulers 
gave it every encouragement Magnificent tombs and mosques, 
now m rums, testify to ihe skill of the ancient potters Leather is 
worked in a variety of articles, such as saddle-covers for camels and 
horses, shoes, leggings and accoutrements In 1904 two new flour 
and ricc-clcanmg mills were started at Sukkur 

Trade —The trade of bind is earned on thiough Karachi with 
foreign countries, and across the land frontier with Afghanistan, 
Baluchistan and Scistan Karachi is the great port for the gram 
trade of all N India, and is also the great stiategic military port for 
the N W fiontier The chief articles of import are cotton and 
woollen goods, iron and steel, mineral oil, sugar, tea and machinery , 
while the chief exports are wheat and other grams, cotton, wool, 
oilsteils, hides and skins, and bones On the land frontier the chief 
articles of import are horses, ponies, mules, shtep and goats, woollen 
and cotton piece-goods wheat, gram and pulse, ncc, fruits and nuts 
provisions, stores, leather, ghee, raw wool, silver, assafoetida, drugs 
hides, fish, seeds, manufactured silk, spiecs and tobacco , while 
the exports are cotton twist and yirn, piece-goods, leathei, metals, 
coal and coke, wheat, husked rice, liquors, ghi, sugar, tea, tobiccf), 
wool and silver 

Fauna The last tiger in Smd was shot about 1885 Among 
other wild animals are the hyaena, the gurl har or w ild ass (m the S 
of the Thar and Parkar district), the wolf, jackal, fox, wild hog 
antelope, pharho or hog deer, hares and porcupines Of birds of 
prey, the vulture and several varieties of falcon may be mentioned 
The flamingo pelican stork, crane and Egyptian ibi' frequent the 
shoics of the delta Besides these there arc the ubdra (bustard) 
01 tilur, the rock grouse, quail, partridge and various kinds of 
pairots Watcifowl are plentiful , m the cold season the lakes or 
dhandhs are covered with wild geese, kulang, ducks, teal, curle\' 
and snipe Among other animals to be noted are scorpions, lizards 
centipedes and many snakes 

The domestic animals include camels (one humped), buffaloes, 
sheep and goats, horses and asses (small but hardy), mules and 
bullocks Of fish there are, on the sea coast, sharks, saw fish, 
rays and skate , cod, sir, cavalho, red snapper, gassit, begti, dangdra 
and burn abound A kind of sarchne also frequents the coast In 
the Indus, the finest flavoured and most plentiful fish is the palo, 
generally identified with the hilsa of the Uanges Dambhro (/ abeo 
rohita) and mullet, mordko (Cirrhina mrtgala) gandan {Notopterus 
kapirat), kkago or catfish [Rita huchanam), popri {Barbus sarana), 
shakur, jerkho and stnghdri {Macrones aor) are also found Otter, 
turtle and porpoise are frequently met with , so too are long snouted 
crocodiles and water snakes 

Forests The area of reserved forest m Sind is 1063 sq m The 
forests are situated for the most part on the banks of the Indus, 
and extend S from near Rohn to the middle delta They are 
narrow strips of land, from 2 to 3 m m 1< ngth and ranging from 
z furlongs to 2 m in breadth The largest are lx tween 9000 and 
10,000 acres m area, but are subject to diminution owing to the 
encroachments of the stream Ihe wood is pnncipdlly babul {Acacia 
arabica), bahan {Populus euphratica) and kandi {Prosopts spicigera) 
The tSli {Dalbergia Stssoo) grows to some extent m Upper bind the 
iron-wood tree [Tocoma undulata) is found near the hills in the Mehar 
districts There are, besides, the nim {Melta Azadirachta), thepipa^ 
{Ficus religiosa), the her {Zuyphus Jujuba) The delta has no forests, 
but its shores abound with mangrove trees Of trees introduced are 
the tamarind {Tamarindus tndtea), several Australian wattle trees, 
the w'ater-chestnut {Trapa natans), the aula {Emblica officinalis), the 
bahera {Terminalia Bellerica), the carob tree {Ceratonia Siltqua), the 
China tallow {Stillingia sebifera), the hil {Aegle Marmelos) and the 
manah {Bassia laiifolia) There is a specially organized forest 
department 
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Irrigation — The Indus at its source is 16,000 ft above sea level 
At Attock it IS still 2000 ft above the sea It is, therefore, a rapid 
nver, which brings down a great quantity of silt from the mountains 
and deposits it in the Sind valley The bed of the nver is always 
rising, and has to be constantly watched to prevent its overflowing 
its banks, while the quantity of si't that the water contains makes it 
very valuable to the cultivator The inundation canals of the Indus 
have, therefore, been cairied to a high degree of perfection, though 
the water of the river cannot be fully utilised until the proposed 
barrage is constructed at Sukkur The chief of the existing canals 
are on the nght bank of the Indus, the Desert, Undarwah, Began, 
Mahiwah, Sukkur, Ghar, Sattah, Sind and Western N ira canals , 
and on the left bank the Eastern Nara, Hiral, Jamrao, Dad, Nasrat, 
Fuleli and Hasan ih canals Within the area watered by these 
canals all vegetation is luxuriant , but beyond the reach of the silt 
laden wateis the <lry and hardened ground is almost bare 

Railways ~ Siml is tiaversed by the Noith- Western railway, which 
follows the Indus from the Punjab to the sea at Karachi The Indus 
is twice bridged at Kohn where the mam line crosses the river and 
a branch goes off to Quetta , and at Kotri, Opposite Hyderaba<l, 
whence a narrow-gauge lino wrs opened into Rajputana m 1900, 
and another branch runs S to Budin in the delta A chonl line 
connects Hyderabad with Rohn, to evade the eiosion of the liulus, 
giving an alternative route from Karachi to Quetta and the N W 
frontier One of the mam purposes of the Indus valley line is the 
stiategic defence of that frontici 

Population — 'I he great majority of the inhabitants of Sind are 
of Hindu descent, converted to Islam f hey speak a language 
of their own, which is akin to that of the Punjab, though retaining 
many archaic ^peculiarities Mahommedans, who form more 
than three-fourths of the total, may be divided into Smdis 
proper and naturalized Sindis 1 he Smdi proper is a descendant 
of the original Hindu In sect he is a Sum, though the Talpur 
mirs adopted the Shiah persuasion There is, as a rule, no 
distinction of caste, except that followers of certain vocations 
— such as weavers, leather-workers, sweepers, huntsmen — ^arc 
considered low and vile The six different classes of naturalized 
Smdis are -the four families of the Saiyids (the Bokhan, Mathari, 
Shirazi and Laghari), the Afghans, the Baluthis, the slaves 
or Sidis -originally Africans , the Memans , and the Khwajas 
More than half of the Hindus are Lohanas, originall) traders, 
who have almost monopolised government service and the 
professions Brahmans are few and uninfluential Sikhs arc 
numerous 

AammtsiraUon — Sind is administered as a non-regulation 
province, under a commissioner, who resides at Karachi The 
highest court, independent of tlie Hign Court at Bombay, is 
that of the judicial commissioner, consisting of three judges, 
one of whom must be a barrister spcciallj qualified to deal with 
mercantile cases The Karachi brigade, forming i>art of the 
Quetta or fourth division of the Southern army, is distributed in 
cantonments at Karachi, Hydeiabad and Jacobabad 

History — Sind has a history of its own, distinct from the rest 
of India In the early centuries of the C hnstian era it was ruled 
by a Buddhist dynasty, with capitals at Alor and Brahmanabad 
It was the first part of the peninsula to be invaded by the Mahom 
medans, under Mahommed bin Kasim, a general of the caliph, 
m 71 1 The invasion was by sea, from the mouth of the Indus 
and for nearly three centuries Smd remained nominally subject 
to the Arab caliphs Though conquered by Mahmud of (>hazni 
m the course of his raids into India, Smd long preserved a semi- 
mdependence under two local dynasties, the Sumras and the 
Sammas, both of Rajput descent but Mahommedans m religion 
Ihe latter had their capital at latta, in the delta of the Indus, 
which continued to be a seaport until the iSth century The 
Sammas were followed by the Arghuns, of foreign origin, and the 
Arghuns by the short-lived Turkhan dynasty It was not till 
the time of Akbar, who had himself been born at Umarkot in 
Smd, that the province was regularly incorporated in the Delhi 
empire When that empire broke up on the death of Aurangzeb, 
local dynasties again arose The first of these was the Kalhoras, 
who were succeeded by the Talpurs, of Baluch descent, who were 
ruling under the title of Mirs, with their capital at Hyderabad, 
when the British first entered into close relations with the country 

The East India Company had established a factory at Tatta 
m 1758 , but the Talpur mirs were never friendly to trade, and 
th*^ factory was withdrawn 111 1775 In 1830 Alexander Burnes 
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I was permitted to pass up the Indus on his way to the court of 
Ranjit Singh at Lahore, and two ycirs later Henry PoUmger 
concluded a commer''ial treaty with the mirs It was, however, 
the expedition to Afghanistan m 1838 for the restoration of Shah 
Shuja that forced on matters Ihe British army under Sir 
John Keane marched through Smd, and the niirs were compelled 
to accept a treaty by which they^ paid a tribute to Shah Shuja, 
surrendered the fort of Bukkur to the British, and allowed i 
steam flotilla to navigate the Indus The crisis did not arrive 
till 1842, when Sir ( harles Napier arrived m bind and fresh terms 
were imposed on the mirs Ihe^ Baluch army resented this loss 

of independence, and attacked the residcmy near Hyderabad, 
which was bravely defended by Outrarn Then followed the 
decisive battle of Mecanee and the annexation of Smd A < oiirse 
of wise, firm and kindly administration inaugurated by Sir 
Charles Napier himself, and continued by ‘^ir Bartle Frere, Sir 
W Merewether and later commissioners, has since made the 
province peaceful and prosperous 

Set H M Birdwood, fhe Province vf Smd (Society of Vrts, 1903) 
and Sii Riclvard Burton, Scinde (1851) 

SINDBAD THE SAILOR, VOYAGES OF, a t ollection of Arabic 
travel-romances, partly based upon leal experiences of Oriental 
navigators m the seas S of Asia and F of Africa (especiall) 
m the 8th-ioth centuries) , partly upon ancient poetry, Homeric 
and other , partly upon Indian and Persian collections of 
ntirabtha In Sindbad’s hirst Vovage, from Bagdad and Basra, 
the incident of the Whale-Back Island may be compared with 
the Indian Ocean whales of Plmv and Sohnus, covering four 
jugera, and the pristis sca-monstcr of the same authorities, 
200 cubits long , A 1 Kazwini tells a similar tale of a coloss d 
tortoiso Such h astern stones are probably the original of the 
whale-island in the Irish travel-romam e of St Brandan With 
the Island of the Mares of King Mihraj, or Mihrjan, we may find 
(raJicr imperfect) parallels m Homer’s Iliad (the marcs impreg- 
nated by the wind), m Ibn Khurdadbih and A 1 Kazwini, and m 
Wolf’s account of the three llhas de Cavallos near Ceylon, so 
called from the wild hoists with which they abounded, to whic h 
the Dutch Fast India merchants of the 17th century somtlimcs 
sent thtir marcs for breeding purposes Smdbad’s account of 
the Kingdom of Mihraj (Mihrjan) is perhaps derned from the 
Two Musulman Travellers of the qth cinturv , it would seem 
to refer to one of the greater East Indian islands, perhaps Borneo 
With the Rukh (“ roc ) of the Sic ond Vovage. wc may compare 
A 1 Kazwmi, and, more particularlv , ibn A 1 Wardi, who mentions 
the Island of the Rukh among the isles of the China Sea, and 
relates two incidents parallel to adventures with the rukh of 
Sindbad’s Second and Tifth Voyages Marco Polo in a famous 
passage describes this monstrous bird m detail, locates it 
apparently to the S of M idag.istar, and relates how one of its 
supposed feathers had been taken to the grand khan of the 
Mongols Smdbad’s Valley of Diamonds has fairly complete 
jiarallcls in A 1 Ka/wini, in Benj unin of Tudela, m Marco Polo 
and m the far earlier 1 piphanms bishop of Salamis m ( yprus, 
who died a d 403 \s to tlu Mountain, or Island, of Apes in 
the Third Vovage, Ihn M Wardi and Idnsi each recognizes an 
island of this kind, the former m the ( hina Sea, the latter near 
Sokotra SiridhacTs ntgio cannibal adventure, next lollowing, 
reproduces almost cvtrv detail of the C\ clops story in tlie 
Odvssey , among the Spice Islands, and perhaps at Timor, may 
be located the island rich in sandal-vood, where the wanderer 
rejoins his friends Ihe cannibal land of the hourth Voyage, 
producing pepper and coco-nuts, where Smdbad’s companions 
were offered food w^hich destroyed their reason, has suggested 
the Andamans to some inquirers and certain districts of Sumatra 
to others , with this tale we may compare the lotus-eating of the 
Odyssey, jpiutarch’s story of Mark Antonv’s soldiers maddened 
and killed by an “ insane ’ and fatal root in their Parthian wars, 
a passage in Davis’s Account of Sumatra m iS99, and more com- 
plete parallels in Ibn A 1 Wardi and M Kazw'ini Ihe burial 
of Smdbad in, and his escape from, the caveri» of the dead is 
faintly foreshadowed m the storv of Aristomenes, the Messeman 
hero, and m a reference of St Jerome to a supposed Scytliian 
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custom of burying alive with the dead those who had been dear 
to them , the fully-developed Smdiiad tale finds an echo in 
“ Sir John Mandeville ” P'or the “ Old Man of the Sea,” m the 
Fifth Voyage, we may also refer to A 1 Kazwmi, Ibn A 1 Ward! 
and the romance of Scyf Zu -1 Yezen , Sind bad’s tyrannical 
rider has usually been explained as one of the huge apes of Borneo 
or Sumatra, improved to make a better story The account of 
pepper, somewhat later m this Voyage, has a good deal in common 
with Idnsi’s, Smdbad’s pearl-fishing is probably to be located 
in the famous beds off Ceylon, of which Marco Polo has an 
excellent description The romance of Seyf 7 u-l Yezen has a 
voyage along a subterranean river similar to that of Smdbad 
on his Sixth Voyage , the elephant adventure of the Seventh 
Vovage adds another to the many stories of the elephant’s 
sagacitv which were already told in every southern country, and 
of which we have many examples in Phnv’s Htstona Naturalis, 
and in Aelian’s Ihstona Ammahum 

Set Richard Hole, Remark’^ on the ivabtan Nights' Entertainments, 
in which the Origin of Stndbad s Voyages is particularly con- 
sidered (London, 1797) Eusebius Kenaudots edition of the Two 
Musulman Iravellers (1718, trinslated into English, 1733, as 
Incient Accounts of India and China by two Mahomtnedan Travellers 
in the gth Century) , J T Reinaud, Relations des voyages faits 
par les Arabes et les Persans dans I Inde et tl la Chine dans le /A" 
Slide (1845) , L W l^nc s translation of the Arabian Nights 
(London, 1859), especially the notes in vol 111 pp 77-108 M J de 
Ooeie, La Ligende de 'laint lirandan (1890) C R Bcazley, Dawn of 
Modern Geography (1897), 1 235-238, 43«-450 Besides the works 
noticed in the text of this article, the 12th-century Romance of Duke 
Ernest of Bavaria, written m German rh>me by Henry of Vtldcick 
about 1160, gives parallels to Smdbad s flight through the air (tied 
to his rukh) m Voyage 11 , to the subterranean nver excursion in 
Voyage VI , and to somt other incidents (CRB) 

SINDRI (properly Stndhl, the language of Sindh, t e Smd) 
AND liAHNDA (properly Lahndd or lahindd, western, or 
Lahnde-dt bdli, the language of the west), two closely connected 
forms of speech belonging, together with Kashmiri {qv), to 
the N W group of the outer band of Indo-Aryan languages 
In the following pages it will be assumed that the reader is 
familiar with the mam facts stated m the articles Indo-Arvan 
Languagls and Prakrit 

In iQoi Smdhi (including Kachchhi) was spoken bv 3,494,971 
people, and lahnda bv 3,337,917, - the former m Smd and 
Cutch, and the latter in the W Punjab and adjoining tracts 
(for further details on this point see the article Lahnda) The 
parent Prakrit, from which Lahnda is sprung, must once have 
extended over the greater part of the Punjab, but, as explained 
under Indo-Aryan I anguages, the population of the Midland 
expanded so as to cover the F and centre of that province, and 
the language (Panjabi) now there spoken is a mixed one, Midland 
m its mam characteristics, but showing more and more traces 
of Its old lahnda basis as we go W The wave of Midland 
progress exhausted itself in the barren tract of the west-central 
Punjab, and W of about the seventv-third degree of E longitude 
Lahnda holds decisive sway The facts are very much the same 
with regard to the mixed language of Rajputana Here the 
expansion of the Midland language was stopped by the desert, 
beyond which lies Sindhi I ahnda and Sindhi, the W outposts 
of Indo-Arvan speech, have accordingly for centuries occupied 
a peculiarly isolated position, and have in many respects stn’ck 
out common lines of independent growth This process was 
aided by the presence of Pisaca languages (see Indo- Aryan 
Languages) In early times there were PisJca colonies along 
the Indus, right down to its delta, and both Smdhi and Lahnda 
have borrowed many peculiarities from their dialects 
Smdhi IS directly derived from the Vrficada Apabhramsa 
Prakrit (see Prakrit) The name of the Apabhramsa from 
which Lahnda is derived is not known, but it must have been 
closely allied to Vracada Smdhi has one important dialect, 
Kachchhi, spoken m Cutch Here the language has come into 
contact with Gujarati and is somewhat mixed with that form 
of speech For the dialects of Lahnda, and the various names 
under which vhat language is known, see the article Lahnda 
Owing to their geographical position both Smd and the W I 
Punjab were early subject to Mahommedan inroads The 


bulk of the population is Mussulman, and their languages make 
free use of words borrowed from Persian and (through Persian) 
from Arabic The written character employed for Lahnda is 
usually that modification of the Persian alphabet which has been 
adopted for Hindostani The same is the case for Smdhi, except 
that further modifications have been introduced to represent 
special sounds In both languages, Hindus also employ a script 
akin to the well-known Nagari alphabet (see Sanskrit) It is 
the same as the “ Landa ” (a word distinct from “ Lahnda ”) 
or “ clipped ” character current all over the Punjab and is verv 
imperfect, being seldom legible to any one except its original 
writer, and not always so to him 

Phonetics ' — The phonetic system of both languages in most 
respefcts resembles that of other Indo-Aryan vernaculars Space 
will not allow us to do more than draw attention to the mam points 
of difierence In other Indo Aryan languages a final short vowel is 
generally elided This rule is also followed m Lahnda, but the gemus 
of Smdhi requires every word to end m a vowel, and hence these 
short vowels are still retained Thus, Skr naras, a man, Pr naro, 
Ap nar«, L war, but S «o»“ In Smdhi these final short vowels arc , 
as m Kashmm, very lightly pronounced, so that they are hardly 
audible to a person unacquainted with the language They are 
therefore printed in these pages as small letters above the line In 
the cognate Kashmiri a short 1 or w affects by epenthesis the pro- 
nunciation of a prectxlmg vowel, just as m English the silent vowel e 
added to mar changes its pronunuation to mare bo, in 
Kashmiri, mar" is pronounced mor Lahnda, especially when 
dropping the final short vowel, has similar epenthetic changes Thus 
chohar(u), a boy, becomes chohur , shdhar{u), a city, becomes first 
shdhur anti then, further, shdhur (d like the a m all ) while 
chohar(i), a girl, becomes chohir Ihc oblique singular (see below) 
of chohur is chohar, for chohar{a) with a final a instead of a final u, 
and hence the vowel of the seeond syllable is unehanged Similarly 
the obluiue form of shdhur is shdhur, while the oblique form of 
chohir IS still chohir, because it also originally ended in 1 bimilar 
epenthetic changes have not been noted m bindhi In that language 
and m Lahnda the short vowel i, when preeeded or followed by h, 
or at the end of a word, is pionounced as a short e Thus S ktharo, 
of what kind, and S mihiP, a mosque, are respectively pronounced 
keharo and mehet When t is so pronounced, it will be written as 
e or <• m the following pages 

In Prakrit almost the only consonants which had survived were 
double letters, and in most of the Indo-Aryan vernaculars these 
have been simplified, the preceding vowel licing lengtliened m com- 
pensation Ihus, Ap AawwiM, a work, Hmdost ini, Aam In Panjabi 
and Laiiuda the double consonant is generally relameil, as m Kamm, 
but m Simlhi, while the double consonant is simplified, the vowel, 
as m the Ihlfica languages, remains short thus, kam" 1 his non- 
lengthening of the vowel in such eases is typical of bindhi, words hke 
S dg”, fire, from Ap aggi, being quite exceptional It even happens 
tlxat an original long vowel coming before a conjunct consonant is 
shortened when the conjunct is simplified Thus, Skr turiaih 
b turi^ a trumpet 

In bindhi, as m Pisfica, a sibilant is liable to be changed into h 
Ihus, Skr rnathsam, b mas" or mah", flesh Skr deias, b des" or 
a country In L the 5 is generally, but not always, preserved 
As in most Indo Aryan languages a medial d becomes the hard r 
thus, S juran", to join . L ghord, a horse As m the PisSea languages, 
there is great confusion between cerebrals and dentals there w is 
the same tendency m Vraeaija Apabhramsa, and it is more common 
m Sindlu than in Lahnda 1 hus, Skr tdmrakas, S Idmo, copper 
Skr dandas, S dand", a staff Moreover, m Smdhi, t and d become 
regularly ctrcbrahzed before r, as m Ap putru, S putr", a son Ap 
drdkhd, S d^'^kh", a vine The cerebral I does not appear m Smdhi, 
but it has survived from Prakrit in Lahnda, being subject to the 
same rules as m Marathi (g v ) When / represents a Prakrit single /, 
it becomes f, but if it represents a Prakrit li, it remains a simple 
dental / It may be remarked that the same rule seems to have 
applied m the Prakrit spoken by the Pisicas 

Smdhi has a senes of strengthened consonants — g, 1, d, and f 
They are pronounced with a certam stress m prolonging and 
somewhat strengthening the contact of the closed organ, as if one 
tried to double the sound at the beginning of a word They oftt n 
but not always, represent an onginal double letter Thus, Ap’ 
laggau, S logo, applied , Ap garuau, S garo, heavy, bat b garo, 
mangy Ap vijjd.S vijd science L ;a/, S ajat Ap vaddau 

S vadd, great , Ap dohd, S a sedan-chair Ap dubbalu, b 
doBcO", weak , S bdbd, a father, but hdbd, a father s brother 

Declension — Both languages have lost the neuter gender, all 
nouns being either masculine or fentmiile The rules for distinguish- 
ing gender are much as m Hindostani As in other Indo-Aryan 
languages, nouns may be either strong or weak, the strong forms 
being derived from nouns with the pleonastic Sansknt suffix ka 
(see Hind ostani and Marathi) In Smdhi a masculme weak form 

• Abbreviations Skr =bansknt, Pr = Prakrit, Ap =Apa- 
bbramja L = Lahnda b 3; Sindhi 
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m “ corresponds to th6 stro'ng on6 m d, and feminine weak forms m Comparison is effected as in Hmdostani by putting the noun with 
“ and • to a strong one m i In Lahnda weak forms have dropped which comparison is made m tlie ablative case bometimes special 
the final short vowel, and tlie strong forms end in d (masc ) and * postpositions are employed for this form of the ablative 

As explained in the articles above referred to, almost the only Singular I Plunl 

old case tnat has«survived throughout the declension of both r~i 

languages is the general oblique This is used for any obhoue case, Smdhi 1 Lahnda j biiidlu Lahnda 

the particular case required being as rule further defineo by the ; ~ ~ * — , , — _ 

help of a postposition The general oblique case, without any ' Nominative ghdro ghord ghdra ghore 

denning postposition, IS specially employed for the case of the agent Accusative ghoro ghord ghdrd ghore 

There are also examples of the survival of the old locative and of the Agent ghdre ghore ^ ghora ghdreS ^ 

old ablative ITms S maM“, top, loc math% on the top , L Ambi, Dative ghor^ khe ghore-nu ghoran'-khe ghored-nu 

at Amb , L veld, time, roft dl veil, at the time of food L yangi/, ablative ghoro, _ ghore-td ghoraned, ^ ghorea to 

for '[angali, m the forest This locative is of regular occurrence m ghore khu ghoran' kha ^ 

the case of Slndhi weak masculine nouns in " For the old ablative. Genitive ghore ;o ghdre-dS ghoran' ghorea da 

we have S ghar'', L ghar, a house, abl S gharS, L ghard, and so Locative ghore me ghore-vtc ghdran' me ghored-vic 

others The locative termination can be_referrcd to the Ap locative “ 

termination hi or -hi and the ablative u or 8 to the Ap -hd or -Afl The usual pronouns are as follow s In the Lahnda formh a is 
The nominative plural, ami the general oblique case of IxitU numbers pronounced as m (lerman — 

are formed as m the following i xamples — • I — S ou, a, ma or mu L md obi S d, ma, mu I md 

^ _ Wc — S asi L uAit obi 

Singular Plural S asn L assa Ot me, 

— my— S muh^-io L merd 

Nominative Oblique. Nominative Oblique Ot us, our— S asa-jo L 

asadd 

Smdhi Lahnda Sindhi I^ihnda Smdhi Lahnda Smdlu L<ihnda 1 hou - S L /u obi b 

— — iq ^ tudh You — 

S lavh'l M'ht L tussi obi 

ghar'^, ghar ghar'* ghar ghar* gJ ar gharan*, ghar a S lavhd, avha , L tus'ia 

a house ^ ^ ghard, ghare ^ Of thee, thy — S tfih^jo 

ftbh'*, ]ibbh Jihk* jthbh pbhu jthhha fibhuv", pbbha L tera Of you, your — S 

i tongiu pbha ^ pbha, pbhe ^ tavha-jo, avha-jo L tusddd 

dg', agg dg' agg dgtu agga dgean", ^ agga iuhddd 

Are dgea,agie I his, he, she, it — S hi 

^ "L eh , obi S A?«'» »«'• 

ghdro ghord ghdre ghdrl ghord ghore ghdran', ghorea L ts These they — S he 

a horse ^ _ ghdr}, ghorS ^ L eh, tn obi S htn', in' 

ghort, ghdn ghorf ghort ghoriu ghortd ghonn', ^ ghoria L tnha 
amau ghoria ghdrie That, he, sht, it — S hu 

- - L oh obi S hun’*, un* 


Weak Noun - 
Masc 

Fern 

Strong Noun - 
Masc 

hem 


In Lahnda the hnal short vowel of the wevk forms has been L ms Ihose, they — S ho, L oh, un , obi S hun', un' I 
dropped, but m some cases the hnal u of the masculine and the final unha 

i of the feminine have been preserved by epen thesis, as explained That, he, she, it — S so tibl tah* Those, they — S se ohi 
under the head of phonetics The ongiti of the nominitive plural tan* We should expect coiresponding forms for Lahnda, but thej 

and of the vinous oblique forms is explained m the article Hindo- are not given ui tue grammars 

STANl In the same article IS discussed the derivation of most of the Self — b f>dn<* L ilpe Own — S pvh^-,d L dpnd Cf Panjabi 

postpositions employed to define the various oblique foims and dp, Kashmm pdn<* 

to make real cases These are as follows S khe ^ «m, to or for Who — S L jo obi S ]ah* , L plur noni b je , 'L jo 
S khd, L td, f om S jd, sandd, L dd, of S me, L vii., m It obi S jan' L pnha 

will be observed that the Lahnda forms arc identu xl with those Who ? — b ker'* I kaun obi S kah* L kn plur nom b 
found in Panjabi In both languages the accusative case is the ker' L kaun , obi b kan L kinha 
same as the nominative, unless special definiteness IS required, when, What > — S cha , L ca obi S chd L kPt 

as usual m Indo- Aryan vcrnacul irs, the dative is employed m its Any one — S L kot obi S kah\ I. kaht. 

palace The agent case is the oblique form without any postposition_ The denvation of most of these forms can ^ gathered from the 

The b khe is i corruption of Ap kaahl, Skr kpe and similirly AA« article Hindostani Others, su^h as a<e», tusit, pdn<*, are borrowed 

from Ap kaahii, Skr krtdt b sando, like the Rajasthani hando from Pi^Aca 

and the Kashmm sand** or hand**, is by ongin the present participle The north western group of Indo - Aryan vernaculars, Smdhi 
of the verb substantive, ghar‘‘-sandd, meaning literally existing (in Lahnda, and Kashmm, arc distinguished by the free use which the> 
eonntxiom with the house, ' hence of the house We may com make of pronominal suffixes In Kashmin these are added only to 
pare the Bengali use of haite, on being, to mean ‘ from ” All these verbs, but in the other two languages they are also added to nouns 
postpositions are added to the oblique form We thus get the Ihese suffixes take the place of personal pronouns in various casts 
declension of the strong masculine noun b ghofo, L ghord, a 1 and are as follows — 



First Person 

: 

Second Person 


1 hird Person 


bingular 

Plural 

bingiil ir 

Plural, 

Singular 


l*hiral 



Nora 

Other 

Cases 

Nom 

Other 

Cases 

Nom 

Other 

Cases 

Nom. 

Other 

Cases 

Nom 

\gcnt 

Other 

Cases 

Nom 

AgcnL 

Other 

Cases 

bmdhi 

s' 

m', ma 

Si 

M, hu 
(not as 


* 


a- 

Nona 

1 


None 

M 

H«, n<= 

Lahnda 

m 

m 

se 

gen) 

se 

i 1 

% 

ve 

vi 1 

None j 

i 


None 1 

ni 

ni 1 


horse, as shown in the next column When there are optional 
methbds of making the oblique form only one is given The others 
can be employed m the same way 

As m most other Indo*Aryan vernaculars, the genitive is really a 
possessive adjective, and agrees with the person or thing possessed 
m gender, number and ease, exactly as in Panjabi 

An adjective agrees with its qualified noun in gender, number 
and Case In I.^nda as m Hmdostani, the only adjectives which 
change m these respects are strong adjectives in d In Smdhi weak 
forms m “ also change the “ to » or » m the feminine Thus, b catjd 
L cangd, good, fern S cayt, L canet S nidhar*, helpless, fern 
nidhar* or ntdhar** The plural and oblique forms are made as m the 
case of nouns If a postposition is used with the noun it is not also 
used with the adjective Thus, L cangta ghdrtS-dd, of good mares 


All these suffixes are remnants of the full pronominal forms In 
all cases they can be at once explained by a reference to the originals 
j m Pi<5aca rather than to those of other Indo- Ary an languages* 

I It will here be convenient to consider them only in connexion with 
nouns In such cases they are usually in the genitivt case Thus 
S piu, a lather ptum' my father ptu* thy father piuv*, your 
father plus', his father ptun' or ptun<*, Ihcir father Iherc 
being m Smdhi no suffix of the genitive plural ot the first personal 
pronoun, there is no compound for our father For that, as in 
the beginning of the Lord s Prayer we must employ the full ex 
pression, asa-j 6 ptu In Lahnda we have piii a father ptum, my 

• See G A Gnerson The Piidca Languages of North-Western 
India (London, 1906) pp qq ff , 
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iather , ptiise, our father , pim, thy father . ptuve, your father 
ftus, bis father ptAne, their father A junction vowel u often 
inserted between these suffixes and the main word to assist tlic 
pronunciation Further examples will be found under the head of 
verbs 

Conjugation — As in Marathi {q v ) there are, in both languages, 
two conjugations, of winch one (intransitive) has -a- and the other 
(transitive) -e- or -t- for its characteristic letter Ihc differences 
appear in the present participle and, m Smdhi, also m the con- 
junctive participle, the present subjunctive and imperative The 
two latter are the only original synthetic tenses winch have survived 
in Smdhi, but in Lahnda the old synthetic future is also in common 
use Both languages have a passive voice formed by adding »; or »; 
to the root Ihis form is not employed for the past paiticiple or for 
tenses derived fiom it 1 he following are the principal parts of the 
regular verb m each conjugation — 


i~ 



Firsit Conjugation 

Second Conjugation 


Smdlu 

I^hmla 

Smdlu 

lahnda , 

Infinitive 

Present participle 

Past participle 
Conjunctive participle 

halan'^ 
halando, 
hallo, 
halt, \ 

halan, to go 
haldd, going 
haled, gone 
^ halt, having gone 

mdran**, 

mdrtndo 

mdno, 

mare, 

mdran, to kill 
marendo killing 
mdred, killed 
mart, having killed 


It will be observed that, as m most other Indo-Aryan vernaculars, 
the past participle of the transitive verb is passive in signification 
1 here is therefore no need of a past participle for the passive voice 
Ihe Smdlu present participle ol the passive voice follows a different 
rule of formation, and, m Lahnda, it omits the letter thus b 
tnirtbd (Pr mirtavvad), L tndnndd, being killed In other respects 
the passive, S mdnjan'*, L mirijan, to be killed, is conjugated like 
a regular verb of the first conjugation ihe passive i-. directly 
derived from the Outer Prakrit passive m -ijja The origin of the 
other forms is dealt with under Hindos i ani and Marathi 

The present subjunctive is the direct descendant of the old Prakrit 
[qv) jiresent indicative It is conjugated as follows — 


Singular 


First 

Conj ugation 

Second 

Conjugation 

First 

Conjugation 

Second 

Conj ugatxoii 

Smdhi and 
I^hnua 

Smdhi 

Lahnda 

Smdhi 

Lahnda 

•^indhi j Lahnda 

hala 

mdrta 

mdrn 

ha 

lu 

mdriti j mdru 

hale 

mane 

mane 

kald 

tndrto ' mdro 

hale 

mane 

mare 

halan" 

hala 

mar in" j tndrtn 


Ihe past has» ahghtly difierent forms with a feminine gu^ect 
Sindhi examples of the compound tenses are halandd dhtya, I am 
goin^ halandd has*, I was going , haltd dhtya, I have gone and so 
on f he Lahnda tenses are made on the same principles 

We have seen the mjportant part that pronominal suffixes play m 
the conjugation of the verb. But their use is not confined to the 
examples given above Additional suffixes ma^y be added to indicate 
the object, direct or remote Thus, S mdn^, thou mayest kill^ 
mdyte-fn’‘, thou mayest kill me, m&ytd (he) was killed tvmvta-\ 
(for mdrtd ?), (he) was killed by-him, he killed him mdna-t-m*, 
it (iraper^bal)-was killed by-him w th-reference-to me, t e he killed 
me , dtna-t-s», was-given by-lpm to-him, he gave to him 

Numerous verbs have irregular past participles, derived directly 
from the Praknt past participles, instead of being made by adding 
-to to the root These must be learnt from the grammars We mav 
mention a few very common ones S karan", L hay an, to do, to 
make, past participle S ktd, ktto, L kttd b 
dtan^, L to give, past participle S i}ind 

L dittd , S labhap'‘, L labbhap, to be obtained 
past jiarticiple S ladhd, L laddhd The many 
compound verbs are formed much as in Hindu- 
stani, and must be karnt from the grammars 
Liter \iuKK — Smdhi and Lahiuli possess no 
literature worthy of the name Such as they 
have consists of translations from Arabic and 
Persian There is, however, as usual m uncul- 
tivated dialects, in both languages a large stock of folk-songs — rude 
poems dcahng with the popular traditions of the country Some of 
these have been pubhshtd in Colonel Sir Richard Temple s Legends 
of ihe Punjab (3 vols , Bombay, 1884-1900) Ihe late Professor 
Trumpp published one text of some importance under the title ot 
Stndht Literature, the Dtudn of ibd-ul-Latif, known by the name of 
Shdha JO Risdlo (Leipzig, ihOfi) 

Authorities — G A Grierson, ‘ Vrficada and Smdlu,’ in Journal 
of the Royal istahe Soitety (1902), p 47 G Stack, Grammar <111 1 
Dictionary (both Bombay, 1849) E Irumpp, Grammar (London 
and Leipzig, 1^72) This last is still the standaid work on tju 
languige, aPhough much ol the philological portion is now out of 
date It was the pioneer ot the comparative 
study of the modem Indo \ryan vernaculais 
G SUirL Udharam ihavurdas and S I Mirza, 
Stndhi-Enghsh Dictionary (Karachi, 1879) 

W St Clair Tisdall s Simplified Panjabi 
Grammat (London, 1889) also deals, in an 
ippendix, with Lahnda L O Bnen, Glossary 


Ihe^imperat ve is fornu d very similarly In Laliuda the future is 
mdresn (Pr mdrissarh) , 1 shall kill, conjugated like mdta The Smdhi 
future IS formed by adding the nominative pronominal suffixes to 
the present participle It will be remembered that there are no 
nominative suffixes of the third ptrson For that person, therefore 
the simple participle is employed There are shght euphonic 
changes of the termination of the participle in the other persons 
Thus, halando, he will go halandus’, I shall go , and so on 

The past tense is formed from the past participle, with pronominal 
suffixes added in both languages As in the transitive verb the past 
participle is passive in signification, the subject (see article Hin- 
DosTANi) must be put in the agtnt case, and the participle agrees m 
gender and number with the direct object, or, if the objtct is put in 
the dative case mstead of the accusative, is treated impersonally in 
the mascuhne Examples of this tense are — 

Intransitive verb — S hahd L haled, he wont b L Ao/i, she went 
S haltu-s*, L haleu-m, I (mase ) went S haha-s”, L haliu m, I 
(fern ) went, and so on 

Transitive verb — b mdno, L mdred, he was killed , S L mart, 
she was killed , S mdrtu m‘, L mdreu-m, he was lolled by me, I 
killed him S mdrta-m*, L mdnu-m, she was killed bv me, I killed 
her S pdltshdh’* saji gdlh* hudhdi, the-wHole matter (fern ) was- 
related (fem ) by-the-king (agent), the king related the whole 
matter S tah*-khe sdth'‘ thadto, with-reference-to-her, by-the-cara- 
van, it-was-abandoned (impersonal), * e the caravan abandoned her 
There are numerous compound tenses formed by conju^ting tlie 
verb substantive with one or other of the participles ^e usual 
forms of the present and past of this verb are as follows — 



Present, I am, 

&c (com gen ) 

Past, ‘ I was. 

&c (masc ) 


Singular 

Plural 

Smgular 

Plural 

Person 

Smdhi 

Lahnda 

Smdhi 

Lahnda 

Smdlu 

Lahnda 

Sindbi 

Lahnda 

1 

dniyS 

hi 

dhivu 

hat 

hos" 

hdus 

hudst 

hose 


dht 

hi 

dhiyo 

ho 

hue 

hde 

hua'* 

have 

L. 

dhi 

he 

dhin 

hin 

ho 

hd 

hd 

hdm 


of the Multani Language (1st cd , Lahoie, 1881 
2nd ed , revised by J Wilson and Han Kishtn 
Kaul, Lahore, 1903) T Bomford, Rough 
Notes oil the Grammar of the I^nguagi 
spoken in the Western Parjab, ' m Journal 
of the Asiatic Society of Bengal, vol Ixiv 
(1895) pt 1 pp 290 ff the same. Pronominal Adjuncts in the 
Language spoken in the Western and Southern Parts of the Panjab, 
lb vol Ixvi (1897), pt 1 PP Mb ff , A Jukes, Dictionary opthe 

{ atki or Western Panjabi La igitage (Lahore and London 1900) 
Wilson, Grammar and Diitionary of Wistetn Panjabi as spoken 
in the Shahpur District (Lahore, 1899) 

For both languages the authorities quoted under the articles Indo- 
Aryan Languages and Prakrit may be consulted with advantage 
Vol vni of the 1 lugmshc burve\ of India contains full particulars 
of both m great detail (G A Gr ) 

SIN-EATER, a man who for tnflmg^payment was believed to 
take upon himself, by means of food and drink, the sms of a 
deceased person The custom was once common in many parts 
of England and in the highlands of Scotland, and survived until 
recent years m Wales and the counties of Shropshire and Here- 
fordshire Usually each village had its official sm-eater to whom 
notice was given as soon as a death occurred He at once went to 
the house, and there, a stool being brought, he sat down m front 
of the door A groat, a crust of bread and a howl of ale were 
handed him, and a^ter he had eaten and diunk he rose and pro- 
nounced the ease and rest of the dead person, for whom he thus 
pawrxed his own soul The earlier form seems to have been more 
realistic, the sm-eater being taken into the death-chamber, and, 
a piece of bread and possiblv cheese havmg been placed on the 
breast of the corpse hy a relative, 
usually a woman, it was afterwards 
handed to the sin cater, who ate it in 
the presence of the dead He was 
then handed his fee, and at once 
hustled and thrust out of the house 
amid execrations, and a shower of 
sticks, cinders or whatever other 
missiles were hand\ Iht rnstom 
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of sm-eatmg is generally supposed to be derived from the 
scapegoat (qv) in Leviticus xvi 21, 22 A symbolic survival 
of it was witnessed as recently as 1893 at Market Drayton, 
Shropshire After a preliminary service had been held over the 
coffin m the houst^ a li'oman poured out a glass of wine for 
each bearer and handed it to him across the coffin with a “ funeral 
biscuit ” In Upper Bavaria sin-eating still survives a corpse 
cake IS placed on the breast of the dead and then eaten by the 
nearest relative, while in the Balkan peninsula a small bread 
ima^e of the deceased is made and eaten bv the survivors of the 
family The Dutch doed-koechs or “ dead-cakes,” marked with 
the initials of the deceased, introduced into Amenca in the 17th 
century, were long given to the attendants at funerals in old 
New York The “ bunal-cakes ” which are still made in parts 
of rural England, for example Lincolnshire and Cumberland, are 
almost certainly a relic of sin-eating 

SINECURE (Lat sine cura, without care), properly a term of 
ecclesiastical law, for a benefice without the cure of souls {^ene- 
ficium sine curd) In the English Church such sinecures arise 
when the rector has no cure of souls nor resides in the parish, 
the wotk of the incumbent being performed by a vicar , such 
sinecure rectories were expressly granted by the patron , they 
were abolished by the Ecclesiastical Commissioners Act 1840 
Other ecclesiastical sinecures are certain cathedral dignities to 
which no spiritual function attached or incumbencies where bv 
reason of depopulation and the like the parishioners have dis- 
appeared or the parish church has been allowed to decay Such 
cases have ceased to exist The term is also used of any office or 
place to which a salary, emoluments or dignity but no duties 
are attached The British civil service and royal household 
were loaded with innumerable offices which by lapse of time 
had become sinecures and were only kept as the reward of 
political services or to secure voting power m parliament They 
were extremely prevalent in the i8th century and were 
gradually abolished by statutes during that and the following 
century 

SINEW (0 Fng smu, sionu, cf Dutch zenuw, Ger Sehne, 
possibly allied to Skt snava, tendon, cf Ger Schnur, string), a 
tendon, a cord-likc layer of fibrous tissue at the end of a muscle 
forming the attachment to the bone or other hard part 1 he 
broad, flat tendons are usuall) (ailed fasciae (see Muscuiar 
S ysiFM AND CoNNECiivF Tissul) The word is used figura- 
tively of muscular or nervous strength, and partuularlv, m 
“ sinews of war,” of the power of money 

SINGAPORE (Malay,. i e “ The City of the Lion ”), 
a town and island situated at the S extremity of the Mxlay 
Peninsula in 1° 20 N , 103'’ 50' E Singapore is the 
most important part of the ciown colony of the Straits 
Settlements, which consists with it of Penang, Province 
Wellesley and the Dmdings, and Malacca The port is one of 
the most valuable of the minor possessions of Great Britain, 
as it lies midway between India and China, and thus forms the 
most important halting-place on the great trading-route to the 
Far East It is strongly fortified by forts and guns of modern 
type upon which large sums have been expended by the imperial 
government, aided by a heavy annual military contribution 
payable by the colony and fixed at 20 % of its gross revenue 
Its geographical position gives it strategic x alue as a naval base , 
and as a commercial centre it is without a rival in this part of 
Asia Its prosperity has been greatly enhanced by the rapid 
development of the Federated Malay States on the mainland 
It possesses a good harbour , docks and extensive coaling- 
wharves, which have been acquired by government from the 
Tanjong Pagar Dock Company, and are undergoing considerable 
extensions , an admiralty dockyard , and many facilities for 
shipping It is also resorted to by native sailing craft from all 
parts of the Malay Archipelago On the island of Pulau Brani 
stand the largest tin-smeltmg works in existence, which for many 
years have annually passed through their furnaces more than 
half the total tin output of the world Singapore has also 
establishments for tinning pme-apples, and a large biscuit factory 
The town possesses few buildings of am note but government 


house, the law-courts, the gaol, the lunatic asylum and the Hong- 
Kong and Shanghai Bank arc exceptions, as also is the cathedral 
of St Andrew There are three Roman Catholic churches, a 
Free Kirk, an American mission, and several chapels belonging 
to Nonconformist sects 1 he mosques and ( hinese and Hindu 
temples are numerous There are extensive military barracks 
at Tanglm There is a good race-course and polo-ground, a fine 
cricket-ground on the esplanade, three golf courses, and several 
clubs 

The island is 27 m long by 14 m broad, and is separated from 
the native state of Johor, situated on the mainland of the Malav 
Peninsula, by a strait which, at its narrowest point, is 
less than \ m m width A line of railway connects the 
town of Singapore with the spot on the strait opposite 
to the town of Johor Bharu The strait lyhich divides the island 
from the Dutch islands of Bintang, Rhio, &c , bears the name of 
the Singapore Strait The surface of the island is undulating 
and diversified by low hills, the highest [xunt being Bukit Timah, 
on the N W of the town, which is a little over 500 ft in altitude 
Geologically, the core of the island consists of crystalline rocks , 
but in the W there are shales, conglomerates and sandstones 
and all round the island the valleys arc filled with alluvial 
deposits on a much more extensive scale than might have been 
looked for seeing that no river m the island has a course longer 
than some 6 m The S W shores are fringed with coral reefs, and 
living coral fields are found in many parts of the straits l^ing 
composed largely of red clays and latentc, the soil is not gener- 
ally rich, and calls for the patient cultivation of the Chinese 
gardener to make it really productive There is a forest reserv c 
near the centre of the island , but the forest is of a mean type The 
humid climate causes the foliage here, as m other parts of Mala} a, 
to be very luxuriant, and the contrast presented by the bright 
green on every side and the r.ch red latente of the roa( 3 s is striking 
When it was first occupied by Sir Stamford Raffles, on behalf 
of the East India Company, the island was covered by jungle, 
but now all the land not reserved by government has been 
taken up, principally by Chinese, who plant vegetables m 
large quantities, indigo and other tropical products Ihere 
arc fine botanical gardens at Tanglm on the outskirts of 
the town 

Climate Iht climate of Singapore is always humid and usually 
very hot There is hardly any seasonal chemge to be observed, and 
the dampness of the climate causes the heat to be more oppressive 
than are higher temperatures in dner climates The mean atmo 
sphenv pressiu < in Smgaix>rc during 1900 w as 20 908 in 1 he highest 
shade temperature for the year was 92’ F registered in March the 
lowest 72 s® F , registered in November T he mean was 80 3° h 
The range for the year was 145° F The temperature of solar 
radiation was m 1906 highest m the sun 153 8”, recorded in Mo.rcli 
the lowest 1 M 4'’» recorded in June ITie highest temperature of 
nocturnal radiation on grass was 73 i® recorded in May and the 
lowest (>7 2" n'corded m Januaiy Ihe mean tor 1906 was 71° Ke 
lative humidity highest 92, recorded m Uecembtr lowest, 72 
reH:orded m April , mean for iQoo, 8i N and N h winds prevail 
f om the middle of October to the end of April, and S and S W wmtls 
from the micUlle of May to the end of September The mean velocity 
of winds for 1906 was no m , the maximum recorded being 148 in 
May, the minimum velocity recorded being 7(1 in December The 
rainfall of Singapore for 1900 was 129 64 in , the heaviest rainfall 
for any one month being 15 23 in recorded in January the smallest 
being 498 m recorded in May There wort 182 rainy da}s 
etiinng the year, the average annual number of the past decaelt 
being 176 

Population ~ 1 he following show s the composition of the popula- 
tion, which numbered in all 228,555 m 1901 Furopeans 3824 
Eurasians 4120, Chinese 164,041, Malays 36,080, Indians, 17,823, 
other nationalities 2607 The births registered in Singapore during 
1898 numliered 3751, namely, i960 males and 1791 females, being a 
ratio of i(> 55 per miUe The deaths registeied during the same 
period numbered 7(102, namely, 5894 males and 1708 females, a ratio 
of 33 54 per mille The excess of deaths over births is due to the 
fact that there are comparatively few women among the Chinese 
the steady increase of the population m the face of this fact is to 
be attnbuted entirely to immigration, mainly from Chma, but to 
a minor extent from India also The persons classed above under 

other nationalities ” are representatives of almost every Asiatic 
nation of importance, and of many African races, Singapore Ix'ing 
one of the most cosmopolitan cities in the world 

idministrationand 1 ta<ie AsSmgaixiic is the chief admunstratiw 
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centre of the colo^, the governor, who Is also ex officio high com- 
misBiontr of the Federate Malay States, British North Borneo 
Brunei, Sarawak and governor of I^bu^n, has his principal residence 
here Here also are chief offices of the various heads of the govern- 
ment departments, and hero the legislative council of the colony 
holds Its St ssions The town is governed by a municipality composetl 
partly of ex officio, nominated and elected members 

1 1 nance -Ihe revenue of Singapore for 190O amounted to 
$5,9f2,Ofji, exclusive of $26,650 received on account of Imd sales 
The chief sources of revenue were licences (which include the farms 
let for the collection of import dutits in opium wine and spirits) 
$4,248,856, nearly half the revenue of the settlement , post and 
telegraphs $424,645 , railway receipts $196, ^<83 , and lantl revenue 
$104,482 1 ht tx^nditure of the settlement dunng 1906 amounted 

to $5,394, }8o Of this $1,416,392 was expended on personal 
emoluments, and $1,116,548 on other charges connected with the 
administrative establishments, $1,763,^88 was spent on militaiy 
services, exclusive of expenses connected with the voluntetr font 
$183,075 on the upkeep and mamlcnance of existing public works , 
and $569,88 < on new pubhc works 

frade - - Tlie trade of Smgapore is chiefly dependent upon the 
position which the port occupies as the principal emponum of the 
hedcrated Malay States and of the Malayan arclupelago, and as 
the great port of call for ships passing to add from the Far East I he 
total value of the imports into Singapore m 1906 was $234,70t,7t>o, 
and the experts m the same year wexe valued at $202,210^849 I ho 
ships using the port during 190(1 numbered i88() with an aggregate 
tonnage of 3,8 o5,5uKj tons, of which I20i were British with an 
aggregate tonnage of 2,498,968 tons The retail trade of the place is 
largely in the liands of Chinese, Indian and Arab traders, but there 
are some goorl European stores Ihe port is a free port import 
duties bciog payable only on opium, wines and spirits. 

History A tradition is ext^t to the efieet that Singapore was an 
important trading rentre m the 12th and 13th centuries, but neithii 
Marco Polo nor ibn Batuta, both of whom wintered In Sumatra on 
their way back to Europe from China have left anyttung on record 
conhrmatory oi this It is said to have oeen attacked and devastated 
by the Javanese m 1252, and at the time when it pas.ed by treaty to 
the East India Company in 1819, Sir Stamford Raffles persuading the 
sultan and tumenggong of Johor to cede it to hrm it was wholly un- 
inhabited save by a few fisnerfolk hvmg along its shores It was at 
first subordinate to Benkulen, the company’s principal station in 
Sumatra, but in 1823 it was placed under the administration of 
Bengal It was incorporated m the colony of the Straits Settlements 
•when that colony was established m 1826 

See life of Sir Stamford Raffies , I ogan’s Journal of the Malay 
Archipelago , the Journal of the Straits Branch of the Royal Asiatic 
Society (Singapore) , Sir Frank Swettenham, British Malaya 
(I ondon, 1906) Blue-Book of the Straits Settlements (1906) The 
'^traits Directory,jgo6 (Singapore, 1908) (H Cl) 

SINGER, SIMEON (1846-1906), Jewish preacher, lecturer 
and pubhc worker He was bom in London, and after a short 
stay at a Hungarian school, entered as one of its pupils the 
Jews’ College, of which he was subsequently for a time the head- 
master In 1867 he became minister of the Borough Synagogue, 
London In the following year he married lie moved to the 
new West End Synagogue in 1878, and remained the minister of 
that congregation until his death He was the first to introduce 
regular sermons to children , as a preacher to the young Singer 
showed rare gifts His pulpit addresses m general won wide 
appreciation, and his services were often called for at pubhc 
functions In 1897 he strongly opposed the Higgle policy at the 
London School Board, but he refused nomination as a member 
In 1890 the Rabbinical Diploma was conferred on him by Lector 
Weiss of Vienna, but again he evidenced his self-denial by derlin- 
mg to stand for the post of associate Chief Rabbi m the same year 
Singer was a power m the community in the direction of moderate 
progress , he was a lover of tradition, yet at the same time he 
rccogni/ed the necessity of well-considered changes In 1892 at 
his instigation the first English Conference of Jewish Preachers 
was held, and some reforms were then and at other tunes intro- 
duced, such as the introduction of Bible Readings in English, 
the admission of women as choristers and the inclusion of the 
express consent of the bride as well as the bridegroom at the 
marnage ceremony. 

Singer did much to reunite Conservatives and laberals m the 
rommunity, and he himself preached at the Reform Synagogue m 
Manchester He had no love for the minute critical analvsisof the 
lBible,but hctwas attracted to the theory of progressive revelation, 
and thus was favourably dispiosed to the modern treatment of 
the Old Testament His cheery optimism w as at the basis of this 


attitude, and strongly coloured his belief m the Messianic ideals. 
He held aloof, for this very reason, from all Zionist schemes 
His mterest m the fortunes of foreign Jews led him to make 
several contmental journeys on their behalf , he was one of the 
leading spirits of the Russo-Jewish Comifiittee, of the Inter- 
national Jewish Society for the Protection of Women and of 
other philanthropic organizations Despite his devotion to public 
work, Smger published some important works In 1896 the 
Cambridge University Press published Talmudtcal Fragments in 
the Bodleian Library of which Singer was jomt author But his 
most famous work was his new edition and English translation 
of the Authorized Daily Prayer Book (first published m 1870), 
a work which has gone through many large editions and which 
has probably been the most popular (both with Jews and Chris- 
tians) of all books published by an f nglish Jew 

See The Literacy Remains of the Rev Simeon Singer (3 vols , 1908), 
with Memoir (I A ) 

SINGHBHUM, a district of British India, m the Chota Nagpur 
division of Bengal The administrative headquarters are at 
Chaibasa Area 3891 sq m Its central portion consusts of a 
long undulating tract of country, nmnmg E and W , and enclosed 
b> great hill ranges The depressions lying between the ridges 
comprise the most fertile part, which varies in elevation above 
sea-level from 400 ft near the Subanrekha on the E to 750 ft 
around the station of Chaibasa S of this an elevated plateau 
of 700 sq m rises to upwards of 1000 ft In the W is an ex- 
tensive mountainous tract, sparsely inhabited by the wildest of 
the Hos , while m the extreme S W is a still grander mass 
of mountains, known as “ Saranda of the seven hundred hills,” 
rising to a height of 3500 it From the Layada range on the N W 
of Singhbhum many rocky spurs strike out into the district, some 
attaining an elevation of 2900 ft Among other ranges and 
peaks are the Chaitanpur range, reaching an elevation of 2529 ft , 
and the Kapargadi range, rising abruptly from the plain and 
running in a b E direi tion until it culminates in Tuiligar Hill 
(2492 ft ) Ihe principal rivers arc the Subanarckha, which with 
Its affluents flows through the E of the district , the South 
Koel, which rises W of Ranchi, and drams the Saranda region , 
and the Baitaram, which touches the S border for 8 m About 
two-thirds of Singhbhum district is covered with pruntval forest, 
contammg some valuable timber trees, m the forests tigers, 
leopards, bears and several kinds of deer abound, and small 
herds of elephants occasionally wander from the Meghasani Hills 
m Ma> urbhanj 

In igoi the jiopulation was 613,579, showmg an increase of 12 % 
in the decade More than onc-half belong to aboiiginal tribes, 
mostly Hos Tlie chief crop is nee followed by pulses, oil-secds anti 
maize ITierc are three missions in the distnct — S P G , I utheran 
and Roman Catholic — which have been very successful among the 
aboriginal tribes, especially in the spread of ctlucalion 1 he isolation 
of bmghbhum has been broken by tlie opening of the Bengal Nagpur 
railway, which has protected it from the danger of famine, and at the 
same time given a value to its jungle products 

Ckilonel Dalton, m his Ethnology of Bengal, says that the bmghbhum 
Rajput chiefs have been known to the Biitish government since 1803, 
when the marquess Wellesley was governor general of India but 
there does not appear to have been any intercourse between British 
officials and th© people of the Kolhan previous to 1819 The Hos 
or Larka Kols, the aboriginal race of Singhbhum would allow no 
stranger to settle in, or even pass through, the Kolhan , they were, 
however, subjugated in 18 30, when the head men entered into 
engagements to bear allegiance to the British government The 
country remained tranquil and prosperous until 1857, when a 
rcbelhon took place among the Hos under Parahat Raja After a 
tedious campaign they surrendered in 1859, and the capture of the 
raja put a stop to tlicir disturbances 

SINGLE-STICK, a slender, rpund stick of ash about 34 in long 
and thicker at one end than the other, used as a weapon of attack 
and defence, the thicker end being thrust through a cup-shaped 
hilt of basket-work to protect the hand The ori^mal form 
of the single-stack was the “ waster,” which appeared m the i6th 
century and was merely a wooden sword used in practice for the 
back-sword (see Sabre-fencing), and of the same general shape 
By the first quarter of the 17th century wasters had become simple 
cudgels provided with sword-guards, and when, about twenty - 
five years later, the basket-hilt came into general use, it was 
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employed with the cudgel also, the hea\> metal hilt of the back- 
sword being discarded m favour of one of wicker-work The 
guards, cuts and parries m single-stick plav were at first identical 
with those of back-sword play, no thrusts being allowed (see 
PenCing) The old .idea, prevalent in England m the i6th 
century, that hits below the girdle were unfair, disappeared m the 
i8th century, and all parts of the person were attacked Under 
the first and second Georges back-sword play with sticks was 
immensely popular under the names “ cudgel-play ” and single- 
sticking," not only in the cities but in the country districts as 
well, wrestling being its only rival Towards the end of the 
i8th century the plav became very restricted The players were 
placed near together, the feet remaining immovable and all 
strokes being delivered with a whip-like action of the wrist from a 
high hanging guard, the hand being held above the head Blows 
on any part of the body above the waist weie allowed, but all ex- 
( ept those aimed at the head were employed only to gam openings, 
as each bout was decided only by a “ broken head," f e a cut on 
the head that drew blood At first the left hand and arm were 
used to ward off blows not parried with the stick, but near the 
close of the i8th century the left hand grasped a scarf tied 
loosely round the left thigh, the elbow being r used to protect the 
face Thomas Hughes’s story, Tom liroum’s School Z)ayA, contains 
i spirited description of cuclgel play during the first half of the 
19th century This kind of single-sticking practically died out 
during the third quarter of that century, but was revived as a 
school for the sabre, the play being essentially the same as for that 
weapon (see &ABRE-f encing) The point was introduced and kg 
hits were allowed By the beginning of the 20th century single- 
stick play had become much neglected, the introduction of the light 
Italian fencing sabre having rendered it less necessary Stick- 
jilay with wood( n swords as a school for the cutlas is common 
in some navies I he Fremh cane-fcncing (^7' ) has a general 
similarity to single-stuk play, but is designed more for defence 
with a walking-stick than as a school for the sabre 
See Broadsword and Single stick, by R G Allanvm \\mn and O 
Philhps-Wolley (London, 1898) , Manual of Instruction for Siti^U 
stick Drill (London, 1887, Bntisli War Ofhc<) Schools and Masters 
of fence, by Egerton Castle (I ondon, 1892), The Sword and the 
Centuries, by \ Hutton (London, 1901) 

SINGORA, or SoNCKiA fthe Sangore of earlv navigators), 
a port on the F coast of tne Malay Peninsula and the head- 
quarters of the high commissioner of the Siamese division of 
Nakhon Sn Tammarat It is situated in 7° 12' N and ioo° I" 

It was settled at the beginning of the 19th century by Chinese 
from Amoy, the leader of whom was appointed by Sum to be 
governor of the town and district 11 n mg been more than once 
sacked by Malay pirates, the town was encircled, about 1850 
by a strong wall, which, as both Chinese governors and Malay 
pirates, are now things of the past, supplies the public works 
department with good road metal The population, about 
Sooo, Chinese, Siamese and a few Malays, is stationary, and the 
same may be said of the trade, which is all carried in Chinese 
pinks The town has become an important administrative 
1 ( ntre , good roads connect it with Kedah and other places m 
the Peninsula, and the mining is developed in the interior 
In 1906 railways surveys were undertaken by the government 
with a view to making Smgora the pcjrt for S Siam , but this 
harbour, formed by the entrance to the inland sea of Patalung, 
w ould require dredging to be available for vessels of any sire. 

SINOPE, Turk Smub, a town on the N coast of Asia Minor 
in the vilayet of Kastamuni, on a low isthmus which joins 
the promontory of Boz Tep6 to the mainland Though it possesses 
the only safe roadstead between the Bosporus and Batum, the 
difficulties of communication with the interior, and the rivalry 
Df Ineboli on the W and Samsun on the P have prevented 
Sinope from becoming a great commercial centre It is shut off 
from the plateau by forest-clad mountains , a carnage road 
jver the hills to Boiavad and thence by Vezir-Keupru to Amasia 
was begun about 20 years ago, but has never been completed 
»ven as far as Boiavad Consequently the trade is small , the 
annual exports are about £So,ooo, and the imports £50,000 
Population, 5000 Moslems and 4000 Christians, chiefly Greeks 


and Armenians On the isthmus, towards the mainland, stands 
a huge but for the most part ruined castle, originally Byzantine 
and afterwards strengthened by the Seljuk sultans , and the 
Mahommedan quarter is surrounded by massive walls. Of 
early Roman or Greek antiquities there are only the columns, 
architraves and inscribed stones built into the old walls , but 
the ancient local coinage furnishes a very beautiful and mterestmg 
senes of types 

Sec M Six’s paper m the Numismatic Chronicle (1885), and MM 
I Babelon & Reinach, Recueil des monnates grecques d'Aste Mtneure 
(1904) 

Sinope (livioirri), whose origin was assigned by its ancient 
inhabitants to Autoly cus, a companion of Hercules, was founded 
630 B c by the lonians of Miletus, and ultimately became the 
most flourishing Greek settlement on the Euxine, as it was the 
terminus of a great caravan route from the Euphrates, through 
Ptcria, to the Black Sea, over which were brought the products 
of Central Asia and Cappadocia (whence came the famous 
“ Sinopic " red earth) In the 5th century b c it received a 
( olony of Athenians , and by the 4th it had extended its authority 
nver a considerable tract of country Its fleet was dominant 
m the Fuxine, except towards the W , where it shared the field 
with Byzantium When m 220 bc Sinope was attacked by 
the king of Pontus the Rhodians enabled it to maintain its 
independence But where Mithradates IV failed Pharnaces suc- 
ceeded , and the city, taken by surpruse in 183 b r , became the 
capital of the Pontic monarchv Under Mithradates VI the 
(ireat, who was born in Sinope, it had just been raised to the 
hightst degree of prosperity with fine buildings, naval arsen iLs 
and well-built harbours, when it was captured by Lucullus 
and nearly destroyed by fire (70 b c ) In 64 b c the body of the 
murdered Mithradates was brought home to the royal mausoleum 
Under Julius Caesar the <ity received a Roman colony, but was 
already ilcclimng with the diversion of traflic to Fphesus, the 
port for Rome, and m part to Amisos (Samsun) In the middle 
ages It became subject to the Greek Empire of Irebizond, and 
passed into the hands of the Seljuk Turks, and in 1461 was 
incorporated m the Ottoman Empire In No\ ember 1853 
the Russian vice- admiral Nakhimov destroyed here a division 
of the Turkish fleet and reduced a good part of the town to 
ashes (J G C \ ) 

SINTER, a word taken from the German (allied to hng 
“ cinder ") and appheil to certain mineral deposits, more or 
less porous or vesicular m texture At least two kinds of sinter 
are recognized— ont siliceous, the other calcareous Siliceous 
sinter is a deposit of opaline or amorphous silica from pot springs 
and geysers, occurring as an mcrustation around the springs, 
and sometimes forming conical mounds or terraces The pink and 
white sin ter- terraces of New Zealand were destroyed by the 
eruptionof Mount Tarawera in 1886 MrW H Weed on studying 
the deposition of sinter in the Yellowstone National Park 
found that the colloidal silica was largely due to the action of 
algae and other forms of vegetation m the thermal waters 
{gth Ann Rep US Geol Swr?* , 1889, p 613) Siliceous sinter 
IS known to mineralogists under such names as geyserite, fionte 
and michaclite (see Op^l) 

Calcareous sinter is a deposit of calcium aarbonate, extmphfied 
by the travertine, which forms the principal building stone of 
Rome (Ital travertino, a corruption of itburitno, the stone of 
Tibur, now Tivoli) The so-called “ petrifying springs," not 
uncommon in limestone-districts, yield calcareous waters which 
deposit a sintery incrustation on objects exposed to their action 
The cavities in calcareous sinter are partly due to the decay of 
mosses and other vegetable structures which ha\ e assisted m its 
precipitation Fven in thermal waters, like the hot springs 
of Carlsbad, m Bohemia, which deposit Sprudelstetn, the origin 
of the deposits is mainly due to organic agencies, as shown as 
far back as 1862 by Ferd Cohn Whilst c alcareous deposits m the 
open air form sinter -like travertine, those in caves constitute 
stalagmite 

Iron sinter is a term sometimes applied to cellulAr bog iron 
ore (F W R •) 
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SION [(ler iSittrwJ, the capital of the Swiss canton of the 
Valais It IS on the railway between St Maurice (25^ m distant) 
and JIneg (35 m distant) Sion is one of the most picturesque 
little uties' m SwitaerUnd, being built around two prominent 
hillocks that rise from the level valley of the Rhone The north 
hillock 18 crowned by the castle of lourbillon (built 1294, burnt 
1788), which was long the residence of the bishops The south 
hillock bears the castic of Valeria, long the residence of the 
canons (it now contains an historical museum) with the interesting 
13th century church of St Catherine In the town below is the 
15th century cathedral, and the Majona c\stle (burnt in 1788) 
the former residence of the “ major ” (or mayor of the city) 
Iher© are various other curious objects in the city, which is 
built on the banks of the Sionne torrent, and is at a height of 
1680 ft above the sea-level In 1900 Sion contained 6048 
inhabitants (mainly Romanists), of whom 1481 were German- 
speaking and 4446 French-spejking 

Sion \Sedunuin\ dates from Roman times* and the bishop’s 
see was removed thither from Martigny \Octodttruin\ about 580 
In 999 the bishop received from Rudolf III , king of Burgundy, 
the dignity of count of the Valais, and henceforward was the 
temporal as well as the spiritual lord of the Valais, retaining 
this position, at least in part, till 1 798 

Sco also J Grciiiaud, Intro<luction to vol v (Lausanne, 1884) of 
lus Documents relatifs d I htstotre du VcUlats , R R Hoppeler, 
lieUrdge Geschtchte des Wallis im MittelulUr {/unch, 1897) 
B Rameau, Val/ajs (Sion, 1 880) (W ABC) 

SION COLLEGE, in London an institution founded as a college, 
gild of parochial clergy and almshouse, under the will (1623) 
of Dr Ihomas \\hits, vicar of St Dunstan’s m the West Ihe 
clergy who benefit by the foundation are the incumbents of the 
City parishes, of parishes which adjoined the city bounds when 
the tollegfe was founded, and of parishes subsequently formed out 
of these fhe original buildings in London Wall were on a site 
previously occupied by Elsing bpital, a hospital for the blind 
founded in 1329, and earlier still by a nunnery Fhev comprised 
the almshouses, a hall and chapel, and the hbrarv added to the 
foundation by Dr John Sunson, rector of St Olave’s, Hart Street, 
one ot White’s executors Ihere were also, at least originally, 
apartments for students In 1884 the almshouses were abolished, 
and the almsfolk* became out-pensioners It was subsequently 
found possible to extend thcr numbers from the original number 
of 10 men and 10 women to 40 in all, and to increase the jwnsion 
In 1886 Sion College was moved to new buildings on the Victoria 
Embankment, and is now prim ipally known for its theological 
library which serves as a lending hbrarv to members ot thecollege, 
and IS accessible to the public A governing body appointed by 
the members to administer the foundation consists of a president, 
two deans and four assistants 

SIOUX, a tribe of North American Indians Ihc name is an 
abbreviation of the French corruption Nadaouestoux of the 
Algonquian name Nadowestwug, “ little snakes ” They call 
themselves Dakotas (“ allies ”) They were formerly divided 
into seven clans hence tlie name they sometimes used, Otceti 
Cakowtn, “ the seven council-fires ” 1 here was a further dis- 
tribution into eastern and western Sioux The former were 
generally sedentary and agricultural, the latter nomad horsemen 
The Sioux were ever conspicuous, even among Indians for their 
physical strength and indomitable courage Their original home 
was east of the Alleghanies, but in 1632 the French found them 
chiefly in Miimesota and Wisconsin Ihereafter driven westward 
by theOjibway and the French, they crossed the Missouri into the 
plains The Sioux fought on the English side m the War of 
Independence and m that of 1812 In i8is a treaty was made 
with the American govermnent by which the right of the tribe 
to an immense tract, including much of Minnesota, most of the 
Dakotas, and a large part of Wiscon'^m, Iowa, Missouri and 
Wyomir^, was admitted In 1835 missions were started among 
the eastern Sioux bv the American Board, and schools were 
opened In 1837 the tribe sold all their land east of the Missis- 
sippi In 1 8^ I the bulk of their Minnesota territory was sold, 
but a hitch m the carrying out of the agreement led to a rising 


and massacre of whites in 1857 at Spirit I^e on the MinnesoU- 
lowa border Ihere was peace again till 1862, when once agam 
the tnfie revolted and attacked the white settlers A terrible 
massacre ensued, and the punitive measures adopted were 
severe Thirty-nine of the Indian leaders were hanged from 
the same scaftold, and all the Minnesota Sioux were moved to 
reservations m D^ota Ihe western Sioux, angry at the treat- 
ment of their kinsmen, then became thoroughly hostile and 
carried on intermittent war with the whites till 1877 In 1875 
and 1876 under their chief. Sitting Bull, they successfully re- 
sisted the government troops, and finally Sitting Bull and most 
of hia followers escaped into Canada Sitting Bull returned in 
1881 In 1889 a treaty was made reducing Sioux territory 
Difficulties m the working of this, and religious excitement in 
connexion with the Ghost Dance craze, led to an outbreak in 
1890 Sitting Bpll and three hundred Indians were killed at 
Wounded Knee Creek, and the Sioux were finally subdued. 
They are now on different icservations and number some twenty- 
four thousand See India vs, Norih American 
SIOUX CITY, a city and the county seat of Woodbury county, 
Iowa, U S A , at the confluence of the Big Sioux with the Missouri 
river, about 156 m N W of Des Moines Pop (iScjo) 37,806 , 
(1900) 33, rn, of whom 6592 were foreign-born (mclucling 1460 
Swedish, 1176 Germin and 1054 Norwegian), (1910, census) 
47,828 It IS served by the C hicago, Milwaukee & Saint Paul, the 
Chicago & North-Western, the Chicago, Saint Paul, Minneapolis 
& Omaha, the Chicago, Builington & Qu.ncy, the Illinois Central, 
und the Great Northern railways The blufts approach the 
Missouri more closely at this point than elsewhere in the state, 
so that little more than manufacturing establishments and 
business blocks are built on the bottom lands, and the residences 
are spread over the slope and summit of the bluffs The city has 
a public library (housed in the city hall) and eight parks (in- 
cluding Riverside on the Big Sioux), with a total area of more 
than 500 acres Among the pnncijial builiUngs arc the city hall, 
the post office, the Young Men’s Christian Vssociation building, 
and the High School There are several boat clubs and a 
country and golf club Two miles S of the city is a monument 
to Serg( int Charles Floyd of the Lewis and (lark expedition, 
who (lied heie in 1804 , and i m W of llu <jty is the grave of 
War Eagle, a Sioux chief Among the educational institutions 
are Morningside College (Methodist Episcopal, 1894), 3 m from 
the business centre of the city, which had m 1908-1909 34 in- 
structors and 672 students , the Sioux f ity College of Medicine 
(1889), and St Marv’s School Ihc principal hospitals are the 
Samaritan, the St Joseph’s Mercy, and the German Lutheran 
Sioux City IS the see of a Roman Catholic bishop ihc Chicago, 
Milwaukee & Saint Paul, the Great Northern, and the Chicago, 
Saint Paul, Mmneapolis ik Omaha have shops here , meat packing 
IS an important industry, and the city has large stock yards 
As a manufacturing centre, it ranked first in 1900 and third in 
1905 among the cities of the state , the value of ils factory pio- 
duct m 1905 was $14,760,751 ks manufadures include 
slaughtering and meat-packing products, cars and car repairing 
linseed oil, bricks and tiles (made from excellent clay found m 
and near the city) The city does a large wholesale and dis 
tnbuting business Sioux City was settled about 1850, was 
platted in 1854, becoming the heauquarteis of a United States 
I.and Office, was incorporated in 1856, and was chartered as a 
city in 1857 It was the starting-point of various expeditious 
sent against the Sioux Indians of the Black Hills 
SIOUX FALLS, a city and the county seat of the Minnehaha 
county, South Dakota, U S A , on the Big Sioux river, about 12 
m N W of the N W corner of Iowa Pop (1890), 10,177, 
(1900) 10,266, of whom 1858 were foreign-born , (1905, state 
census), 12,283 It the largest city in the state Sioux Falls 
IS served by the Chicago, Milwaukee & St Paul, the Chicago, 
Rock Island & Pacific, the Great Northern, the Illinois Central, 
the Chicago, St Paul, Minneapolis & Omaha (North-Western 
lines), and the South Dakota Central railways In the city are 
the State Penitentiary, the State Children’s Home, the Soutli 
Dakota School for Deaf Mutes, a United States Government 
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Building, the Coiintv Court House, Sioux tails College (Baptist , | 
co-educational , founded in 1883), All Saints School (Protestant | 
Episcopal), for girls, and a Lutheran Normal School (1889) 
Ihe city IS the see of a Roman Catholic and of a Protestant 
Episcopal bishop The nver falls here about roo ft m half a 
mile and provides godH water power for manufactures The total 
value of the factory products increased from $883,024 in 1900 
to $1,897,790 in 1905, or 1 1 8 % Sioux Falls is a jobbing and 
wholesaling centre for South Dakota and for the adjacent parts 
of Iowa and of Minnesota A quartzite sandstone, commonly 
known as jasper or “ red giaiute,” is extensively quarried m the 
vicinity, and cattle raising and farming are important industries 
of the surrounding country A settlement was made at Sioux 
Falls m 181^6, but this was abandoned about six years later on 
account of trouble with the Indians A permanent settlement 
was established m 1867, and Sioux Falls was incorporated as a 
village m 1877 and was chartered as a city in 1885 

SIPHANTO, SiPHENO or Siphno (anc Siphnos), an islanu 
of the Greek Archipelago, m the department of the Cyclades, 
30 m S W of Syra It has an area of 28 sq m , and the popula- 
tion of the commune is 3777 (1907) A ridge of limestone hills — 
whose principal summits, H^ios Elias and Hagios Simeon, are 
crowned by old Byzantine churches — ^runs through the island 
for about 2 m along the western slope stretches a senes of 
villages, each white- washed house with its own garden and 
orchard One of these, called after the name of an ancient town 
A-pollonia, is the modern capital , Kastro is an “ old-world 
Italian town ” with medieval castle and fortifications, and an 
old town-hall bearing date 13615 Inscriptions found on the 
spot show that Kastro stands on the site of the ancient city of 
Siphnos , and Mr Bent identifies the other ancient town of 
Mmoa with the place on the coast where a Hellenic white marble 
tower is distinguished as the Pharos or lighthouse, and another as 
the tower of St John Churches and ((invents of Bv/antinc 
irchitecture are s( attcred about the island One building of this 
class IS espcci illy interesting— the school of the Holv 1 omb or 
school of Siphnos, founded by Greek refugees from Byzantium 
at the time of the iconoclastic persecutions, and afterwards a 
great (entre of intellectual culture for the Hellenic world llu 
endowments of the school are now made over to the gymnasium 
of Syra In ancient times Siphnos was famous for its g(dd and 
silver mines, the site of which is still easily recognized bv the 
excavations and refuse-heaps As in antKjuity so now the 
potters of the island are known throughout the Archipcligo 
Siphnos was said to have been ( olonized b\ lonians from \thens 
It refused tribute to Xerxes, and sent one ship to fight on the 
Greek side at Salamis 

The wealth of the ancient Siphniotcs was shown by their treasury 
at Delphi, where they deposited the tenth of their gold and silvti 
but, says the legend, they once failed to do this incf he in his anger 
flooded thoir mines Tnat the mine s wen mvadetl by tlic sea is still 
i vident and by Strabo s time the inhabitants of the islanel were 
noted for their pover'y During the Venetian period it was ruled 
hrst by the Da Corogna family and after 145(1 by the Gazzadini, who 
were expelled by the lurks m 1O17 

SIPHON, or Syphon (lat sipho , Gr (ri</>ioi/, a tube), an 
instrument, usually m the form of a bent tube, for conveying 
liquid over the edge of a vessel and delivering it at a lower level 
Ihe action depends upon the difference of the pressure on the 
liquid at the extremities of the tube, the flow being towards the 
lower level and ceasing when the levels coincide The instrument 
affords a ready method of transferring liquids Ihe tube is 
made of glass, indiarubber, copper or lead, according to the 
liquid which is to be transferred The simple siphon is used by 
filling it with the liquid to be decanted, clpsing the longer hmb 
with the finger and plunging the shorter into the liquid , and it 
must ])e filled for each time of using Innumerable forms have 
been devised adapted for all purposes, and provided with arrange- 
ments for filling the tube, or for keeping it full and starting it 
nto action automatically when required Pipes conveying the 
water of an aqueduct across a valley and following the contour 
of the sides are sometimes called siphons, though they do not 
depend on the principle of the above instrument In the siphon 


used as a container for aerated waters a tube passes through the 
neck of the vessel, one end terminating in a curved spout while 
the other reai hes to the bottom of the interior On this tube is 
a spring valve which is opened by pressing a lever Ihe vessel 
IS filled through the spout, and the water is driven out by the 
pressure of the gas it contains, when the valve is opened The 
“ Regency portable fountain,” patented in 1825 by Charles 
Plinth, was the prototype of the modern siphon, from which it 
differed in having a stopcock in place of a spring valve The 
“ siphon charnpenois ” of Deleuze and Dutlllet (1829) was a 
hollow corkscrew, with valve, which was passed through the 
cork into a bottle of effervescent liquid, and the “ vase siphoide ” 
of Antoine Perpigna (Savarcsse phe), patented m 1H37, was 
essentially the modem siphon, its head being fitted with a valve 
which was closed by a spring 

SIPPARA {Zitnbir m Sumerian, Sippar in Assy ro-Baby Ionian), 
an ancient Babylonun city on the east bank of the Euphrates, 
north of Babylon It was divided into two quarters, “ Sippar 
of the Sun-god ” (see Shamash) and “ Sippar of the goddess 
Anunit,” the former of which was discovered by Hormuzd 
Rassam m 1881 at Abu-Habba, 16 m S E of Bagdad Two 
I other Sippar"? are mentioned in the inscriptions, one of them 
[ being “ Sippar of Fden,” which must have b(x;n an additional 
(juarter of the dty It is possible that one of them should be 
identified with Agade or Akkad, the capital of the first Semitic 
Babylonian Empire The two bippars of the Sun-god and 
Anumt are referred to m the Old Testament as Sepharvaim A 
large number of cuneiform tablets and other monuments ha!> 
I been found in the ruins of the temple of the Sun-god which was 
' called E-Babara by the Sumerians, Bit-Un by the Semites 
The (haldaean Noah is said by Berossus to have buried the 
records of the antediluvian world here — doubtless because tlie 
n ime of Sippar was supposed to be connected with stpru, “ a 
wilting” — and according to Vbydenus (Fr 9) Nebuchadrezzar 
c\( avated a great reservoir in the neighbourhood Here too was 
the Babylonian camp m the reign of Nabonidcs, and Plmy 
(N H Vi 30) states that it was the scat of a university 

bee Hormuzd Raasam, Dabyloman Ctttes (1888) (A H S ) 

SIPUNCULOIDEA, marine animals of uncertain affinities, 
formerly associated with the Echiuroidea {qv) in the group 
Gephyrea Externally, the body of a bipunculoid presents no 
projections its surface is as a rule even, and often glistening, 
and the colour vanes from whitish through yellow to dark brown 
Ihe anterior one-quarter or one-third of the body is capable of 
b(.ing retracted into the remainder, as the tip of a glove-finger 
m ly be pushed into the rest, and this retractile part is termed the 
introvert At the tip of the introvert the mouth opens, and is 
surrounded in Sipunculus by a funnel-shaped, ciliated lophophore 
(hgs i and 2) In Phascolnsouia and Phascolton this funnel- 
shaped structure has broken up into a more or less definite group 
of tentacles, which in Dendrosloma are arranged in four groups 
In 4sptdostphon and Physcosoma the tentacles are usually 
arranged m a horse-shoe, whuh ma> be double, overhanging 
the mouth dorsally On the surface of the funnel-shaped lopho- 
phore are numerous ciliated grooves, and each of the tentacles 
in the tentaculated forms has a similar groove directed towards 
the mouth These grooves doubtless serve to direct currents of 
water, carrying with them small organisms towards the mouth 

1 he skin consists of a lav c r of cuticle easily stnppcd (<ff, secreted 
by an ectodermal layer one cell thiCK Within this is usually a sheath 
of connective tissue, which surrounds a layci of circular muscles th( 
latter may be split up into separate bundles but more usually form 
a uniform sheet Within the c^rcula^mustle^ is a layer of longitudinal 
muscles very often broken into bundles, the number of which is often 
of specihc importance Oblique muscles sometimes he between the 
ciicular and longitudinal sheaths On the inner surface is a layer ol 
peritoneal epithehum, which is frequently ciliated, and at tlie bases 
of the retractor muscles is heaped up and modihed into the repro- 
luctivo organs The ectoderm is in some genera modified to form 
certain excretory glands, which usually take the form of papillae with 
an apical opemng These papillae give the surface a roughened 
aspect the use of their secretion is unknown They are best 
developed in Physcosoma 

When the body of a Sipunculoid is opened, it is seen that the bodv- 
cavity IS spacious and full of a corpusculated fluid, in which the 
various organs of the body float The most conspicuous of these is 
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the long, white aiimentdty canal, crowded with mud Ihc mouth is 
d( void of armature, ajM passes without break mto the oesophagus , 
this IS sunoundtd by tnc rctractoi inubcles, which are inserted 
into the skin iround the mouth and have their ongin in the body- 
wall, usually about one-third or one half of the body-length from the 
anterior end (ugs i and 2) Ihi u function is to retract the introvert, 
which IS protruded again by the contriction of the circular muscles 
of the skin these, compressing the fluid of the body cavity, force 
forw ard the anterior edge of 
the introvert The number 
of muscles vanes from one 
{Onchnesoma and Tylosonta) 
to four, the latter being very 
common The alimentary 
can il IS U-shaped, tht dorsal 
limb of the U termmatmgin 
the anus, situated not very 
far from the level of the 
ongm of the retractor 
muscles Ihe limbs of the 
U are further twisted to- 
getht r m a looser or tighter 
coil, the axis of which may 
be traverst d by a spindle 
muscle arising from the pos- 
terior end of the body No 
glands open into the ah 
mentary canal, but a diver- 
ticulum, which vanes enor 
mously m size, opens into 
the rectum As is so often 
the case with animals which 
eat mud and sand, and 
extract what little nutri 
m«>nt IS afforded by the 
organic dfebns therein, the 
walls of the alimentary 
canal arc thin and appar 
enlly weak All along ont 
side IS a microscopic ciliated 
groove, into which the mud 
docs not seem to enter, and 
along which a continuous 
stuam of water may be 
kept up Possibly this is 
respiratory- there aic no 
special respii atory organs 
A so called ncart lies on the 
dors<d surface of the oeso 
phagus it IS c losed behind, 
but m front it opens into a 
cireumocsophageal nng, 
which gives off vessels into 
the lophophoic and ten- 
tacles The contraction of 
this heart, which is not 
rhythmic, brings about the 
exjiansion of ihc tentacles 
and lophophore Ihis sys 
tern IS in no true sense a 
vascular system th re are 
no capillaries, and the fluid 
it contains, which is cor- 
pusculatcd, can hardly have 
a respiratory or nutritive 
function It IS simply a 
hydrostitie mechanism for 
expanding the tentacles 
The excretory organs are 
ulus nudui,, L , with typical nephndia, with m 
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introvert and head fully extended, laid internal ciliated ojK-ning 
open by an incision along the right mto the body-cavity, and 
side to show the internal organs, * 

a, Mouth 


b, Ventral nerve cord 

c, " Heart ’ 

d, Otsophagus 

e, Intestine 
/, Position of inus 

g, Tuft like organs 

h, Right ncphndium 
t, Retractor muscles 
;, Diverticulum on nctum 

snindle-muscle is seen overlymg times spoken of as "brown 
the rectum tubes ’ Tlicre is a well 

developed brain dorsal to 
the mouth this gives o*f i pair of oesophageal commissures 
which surrourfil the oesophagus and unite in a median ventral 
nerve cord which runs between the longitudinal muscles to the 
pcstenor end of the body From time to time it gives off * 


exte rnal pore One 
surface of the tube is pro 
longed into a large sac lined 
with glandular excretory 
cells The organs arc typi 
cally two, though one is 
often absent, < g in Phas 
cohort They serve as 
channels by which the re 
productive cells leave the 
Ihe body and they are some 


minute circular uerves, which lun round the body m the skin 
and break up into a v cry fine nerve plexus There are no distinct 
ganglia, but ganglion cells are uniformly distnbutcd along the 
ventral side of the core! Ihe whole is anteriorly somewhat loosely 
slung to the skin, so as to allow fite play when the animal is extend- 
ing or retracting its introvert A pit or etepression, known as tlic 
cerebral orgin,^ opens into the brain just ibev c the mouth this 
usuilly divides into two limbs, which are deeply pigmented and 
have been called eyes 

SijJunculoids are dioecious, and the ov i and spermatozoa are 
formed from the modified cells lining the body cavity, which are 
heapeel up into a low ridge lunning along the line of origin of the 
retractor muscles Ihc ova and the mother cells of the spcrniato/oa 
bleak off from this ridge and increase m size considerably in the 
fluid of tne bexly-cavity Ferbh/alion is external and in about three 
days a small ciliated larva, not unlike that of the Lchiuroids, but 
with no tiaco of segmentation, emerges from the egg shell 1 his httle 
creature, which has many of the features of a Trochosphere larva, 
swims about at the surf ict of the sea for about a month and grows 
rapidly At the end of this time it undergoes a rapid metamorphosis 



1 lo 2 Right half of tlic anterior end of Stpunculus nudtt^, , 1 1 
L , seen from the inner side and magnified , 

a, 1 iinnt 1-shaped grooved ten- c', Heart 
tacular crown leading to d, Brain 

the mouth c, Ventral, and e', dorsal re- 
ft, Oesophagus tractor muscles 

c, Strands breaking uj) the / Ventral nerve cord 

cavity of the tentacular g, Vascular spaces in tentacular 
crown into vascular spaces crown 

it loses many of its larval organs, ciha, takes in a quantity of water 
into its body cavity sinks to the bottom of the sea, and begins life 
in its final form 

Ihc following genera of bipunculoids are recognized —-(1) Stpun- 
culus This, with Physcosorna has its longitudinal muscles divided 
up mto some 17 41 bundles It lias no skin jiapillac The members 
of this genus attain a larger si/c than any other species, and the 
genus contains some iG 17 six.cus (11 ) Phyuosoma (fig 3) has its 
body coveted with papillae, and usually numerous rows of minute 
hooks encircling the introvert It is the most numerous genus, and 
consists for the most part of shallow -w atcr (less than 50 fathoms) 
tropical and subtropical forms They oftc n h\ e m tubular burrow mgs 
in coral-rock The following three genera have thiir longitudinal 
muscles m a continuous sheath (111 ) Pba^colosoma with some 25 
species, mostly small with numerous tentacks (iv ) Phastolion, 10 
species, small living m mollusc shells and usually adopting the coiled 
shape of their house only one kidney the right, persists ) 
Dendvo'itoma with 4 (> tentacles a small genus found in tropical 
shallow water (vi ) dtptdosiphon with iq spec cs is easily dis- 
tinguished by a calcareous deposit and thickened shield at the 

posterior end and at the base of the introvert, which is eccentric 
(vu ) Cloeosiphon has a calcareous nng made up of lozenge shaped 
plates, round the base of its centric introvert (viii ) Petalostoin^, 
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minute form with two leaf-like tentacles, is found in the English 
Channel, (ix.) Onchnesoma, with 2 species, and (x.) 'I'ylosoma, witlx 
I species, have no tentacles, only one brown tube, and only one 
retractor muscle. Both genera are found off the Norwegian coast. 
The last named is said to have numerous papillae and no 
introvert . - 
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SIR (Fr. sircy like sieur a variant of seigneur,^ from Lat. senior, 
comparative of senex, “old”), a title ot honour. As a definite 
style it is now confined in the dominions of the British crown 
to baronets, knights of the various orders, and knights bachelor. 
It is never u.sed with the surname only, being prefixed to the 
Christian name of the bearer ; e.g. Sir William Jones. In 
formal written address, in the case of baronets the 
abbreviation Bar‘, Bart, or B^ (baronet) is added after 
the surname,^ in the case of knights of any of the orders 
the letters indicating his style (K.G., K.C.B., &c.). In 
conversiition a knight or baronet is addressed by the 
prefix and Christian name only {e.g. “ Sir William ”). 
The prefix Sir, like the French sire, was originally 
applied loosely to any person of position as a mere 
honorific distinction (as the cfiuivalent of domtnus, lord), 
as it still is in polite address, but Sclden {Tilles of 
Honor, p. 643) points out that as a distinct title “ pre- 

* fixed to the Christian names in compellutions and 

^ expressions of knights ” its use “ is very ancient,” and 
t that in the reign of Edward I. it was “ so much taken 
^ to be parcel of their names ” that the Jews in their 
documents merely transliterated it, instead of trans- 
lating it by its Hebrew equivalent, as they would have 
done in the Ciise of e.g. the Latin form domtnus. 

How much earlier this custom originated it is difficult to 
say, owing to the ambiguity of extant documents, which 
are mainly in Latin. Much light is, however, thrown upon 
the matter by the Norman-French poem Guillaume le 
Mareschal,^ which was written early in the 13th century. 
In this Sire is obviou.sly used in the general sense men- 
tioned above, i.e. a.s a title of honour applicable to all men 
of rank, whether royal princes or simple knights. The 
French king's son is “ Sire Loeis " (/. 17741), the English 
king’s son is ” Sire Richard li filz le roi '' (/. 1737b) ; the 
marshal himself is " Sire Johan li Mareschals *' (1701 4). We 
also find such notable names as " Sire Hubert de Buic '* 
{ll. 17308, 17357) and ” Sire Hue do Bigot ” — 

“ Qui i)ar hgnage esteit dcs buens, 

E apri! s son pere fu cuens," * 

and such simple knights as " Sire Johan d’Erlde ” (Early m 
Berks), the originator of the pcKun, who w-as squire to William 


Ro. s . — A semi-diagrammatic figure of the anterior end of half a , , 

Physcosoma, seen from the iiincr side. The introvert is fiilly everted and the MarXahor Scingnor" dc MonccaTs,” who, ’though 
lophophore expanded. The collar which smrounds the head is not fully constable of a castte. 

extended. Iwo rows only of hooks arc shown.^ ^ . Throughout the jiocm; moreover, though 

2, Pigmented pit leading to brain, 

3, Section of dorsal portion of meso 


f meso- 

blastic “ skeleton.'^ 

4, Pit ending in eye. 

5, The brain. 

6, Blood-sinus of dorsal side sur- 

rounding brain and giving off 
branches to the tentacles. 

7, Collar. 

8, Retractor muscle of head. 

9, Hook. 

10, Sense-organ. 

11, Nerve-ring. 


12, Coelom of upper lip; it is con- commonly used it is freely interchanged with Sergnor and 

tinuous with 21. Monseignor, Thus we have *' Seingnor Hue. de Comi ” 

13, Mouth. (/. 10935), “Sire Hug. de Corni " {/. 10945) and ‘■Mon- 

14, Lower lip. seingnor Huon de Corni” (/. 10955). Occa.sionally it is 

15, Blood-sinus of ventral side, con- replaced by Dan (domintis), e.g. the brother of Louis VII. 

tinuous with 6. of France is " Dan Pierre dc Cortcnci ’* (/. 2131). Very 

16, Ventral portion of mesoblastic rarely the g of 5 i><! is dropped and we have Sf> ; e.g. “Sir 

” skeleton." Will. ” {1. 12513). Sometimes, where the surname is not 

17, Ventral nerve-cord. territorial, the effect is closely approximate to more 

18, Coclom,continuouswithi2ancl3ii. modem usage : e.g. “ Sire Alcins Basset,” “ Sire Enris li filz 

19, Oesophagus. Gcrolt ” (Sir Henry Fitz Gerald), " Sire Girard Talebot,” 

20, Donsal vessel ari.sing from the Sire Robert Trc.sgoz.*' 

blood-sinus 6. It is notable that in connexion with a name the title 

21, Coelom. 


Authorities. — Sclonka, ” Die Sipunculiden,” Semper’s Reisen 
G883), and Challenger Reports, xiii. (1885) ; Sluiter, Natuurk. 
Tifdschr. Nederl. Ind. xli, and following volumes ; Andrews, Stud. 
Johns Hopkins Univ. xv. (1887-1890) ; Ward, Bull. Mus. Harvard, 
xxi. (1891) ; Hatschek, Arb. Inst. Wien, v. (1884) ; Shipley, Quart. J. 
Micr. Set. xxxi. (1890), xxxii. (1891), and xxxiii. (1892) ; P. Zool. 
Soc. London (1898), and Willey’s Zoological Results, pt. 2 (1899) ; 
Horst, Niederland. Arch. Zool., Supplementary, vol. i. (A. E. S.) 

SIQUIJOR, a town of the province of Negros Oriental, Philip- 
pine Islands, on a small island of the same name about 14 m. 
S.E. of Dumaguete, the capital of the province. Pop. (1903) 
after the annexation of San Juan, 19,416. There are sixty-four 
barrios or villages in the town, but only one of these had in 1903 
more than 1000 inhabitants. The language is Bohol-Visayan. 
The principal industry i.s the raising of coco-nuts and preparing 
them for market. Other industries are the cultivation of tobacco, 
rice, Indian corn and hemp, and the manufacture of sinamay, 
a coarse hemp cloth. The island is of coral formation; its 
highest point is about 1700 ft, 


Sire in. the poem usually stands by itself : sometimes mis 
(my) is prefixed, but never li (the). Standing alone, how- 
ever, Sire denominates a class ard the article is prefixed : e.g. les 
seirs d'Englcterre — the lords of England— (/. 15837) ® '' Sire,” 
” Scignor ’‘^are used in addressing the king or a great noble. 

It is thus not difficult to see how the title “ Sir ” came in 
England to be “ prefixed to the expressions of knights.” Knight- 
hood was the necessary concomitant of rank, the ultimate proof 
of nobility. The title that expressed this was “ Sire ” or “ Sir ” 
prefixed to the Christian name. In the case of t^arls or barf)ns 
it might be lost in that of the higher rank, though this was not 

1 Certainly not " from Cyr, Kvp, a diminutive of the Greek word 
Ki/ptoj ” (F. W. Pixley, A History of the Baronetage, 1900, p. 208). 

3 For not very obvious reasons some baronets now object to the 
contractetl form ” Bart.,*’ which had become customary. Sec Pixley, 
op. cit. p. 212. 

* Edited in 3 vols., with notes, introduction and mod. French 
translation by Paul Meyer for the Soc. de I'Histoire de France 
(Paris, 1891). 

* ‘‘ vMxo was of good Uncage and after his father became earl.” 

® Cf. 1. 18682. N’entondi mic bic'ix li sire 

^0 »i»s sire Johan volt dire. 
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universal even much later • e g , m the 14th century, Sir Henry 
Percy, the earl marshal, or Sir John Cobham, Lord Oldcastle 
The process by which the title lost all connotation of nobility 
would open up the whole question of the evolution of classes 
in England (see Grntleman) In the case of baronets the prefix 
“ Sir ” before the Christian name was ordained by Kmg James I 
when he created the order 

The old use of “ Sir ” as the style of the clergy, representing 
a translation of dominus, would seem to be of later origin , in 
Gutllaume le Mareschal even a high dignitary of the church is 
still matstre (master) eg “ Maistre Pierres li cardonals ” 
(I H399) It survived until the honorific prefix “Reverend” 
became stereotyped as a clerical title in the 17th century It 
was thus used m Shakespeare’s day witness “ Sir Hugh Evans,” 
the Welsh parson in The Merry Wives 0/ Windsor In the English 
universities there is a curious survival of this use of “ Sir ” for 
dotntnus, members of certain colleges, technically still “ clerks,” 
being entered m the books with the style of “ Sir ” without 
the Christian name (eg “ Sir Jones ”) 

In ordinary address the title “ Sir,” like the French Monsieur, 
IS properly applied to any man of respectability, according to 
circumstances Its use m ordmary conversation, as readers 
of Boswell will realize, was formerly far more common than is 
now the case , nor did its employment imply the least sense of 
inferiority on the part of those who used it The general decay 
of good manners that has accompanied the rise of democracy 
in Great Britain has, however, tended to banish its use, together 
with that of other convenient forms of politeness, from spoken 
intercourse As an address between equals it has all but vanished 
from social usage, though it is still correct in addressing a stranger 
to call him “ Sir ” In general it is now used m Great Bntam 
as a formal style, eg in letters or in addressing the chairman 
of a meeting , it is also used in speaking to an acknowledged 
superior, eg z. servant to his master, or a subaltern to his colonel 
“ hir ” IS also the style used m addressing the kmg or a prince 
of the blood royal (the French form “ Sire ” is obsolete ) 

In the United States, on the other hand, or at least m certain 
parts of It, the address is still commonly used by people of all 
classes among themselves, no relation of inferiority or superiority 
being in general imphed 

The feminine equivalent of the title “ sir ” is legally “ dame ” 
(domina) , but m ordinary usage it is “ lady,” thus recalling 
the original identity of the French sire with the English 
“lord” (WAP) 

SIRAJGANJ, a town of Bntish India, m the Pabna district 
of Eastern Bengal and Assam, on the nght bank of the Jamuna 
or mam stream of the Brahmaputra, 6 hours by steamer from 
the railway terminus at Goalundo It is the chief river mart for 
jUte in northern Bengal, with several jute presses The jute 
mills were closed after the earthquake of 1897 Pop (1901) 

23,114 

SIRDAR, or Sardar (Persian sardar, meaning a leader or 
officer) a title applied to native nobles in India, e g the sirdars 
of the Deccan Sirdar Bahadur is an Indian military distinction , 
and Sirdar s now the offiaal title of the comraander-m-chief 
of the Egyptian army 

SIREN, a name denv ed from the Greek Sirens (see below) for 
an acoustical signalhng instrument specially used m lighthouses, 
&c (see Lighthouse), and applied by analogy to certain other 
forms of whistle In zoology the siren (Siren lacerttna), or 
“ mud-eel ” of the Americans, one of the perenmbranchiate 
tailed batrachians, is the type of the family Sirenidae, chiefly 
di<;tinguished from the Proteidae by the structure of the jaws, 
which, instead of being beset with small teeth, are cov^ered by 
a horny sheath like a beak , there are, however, rasp-hke teeth 
on the palate, and a few on the inner side of the lower jaw, in- 
serted on the splemal bone The body is eel-hke, black or blackish, 
and only the fore-hmbs are present, but are feeble and furnished 
with four fingers It grows to a length of three feet and inhabits 
marshes in Nprth and South Carolma, Florida and Texas A 
second closely-allied genus of this family is Pseudobramhus, 
differing in having a single branchial aperture on each s*de instead 


of three, and only three fingers The only species, P dneius^ 
IS a much smaller creature, growing to six inches only, and striated 
black and yellow , it inhabits Georgia and Florida 

As E D Cope has first shown, the siren must be regarded as 
a degenerate rather than a primitive type , He has observed 
that in young specimens of Siren lacerttna (the larva is still un- 
known) the gills are rudimentary and functionless, and that it is 
only m large adult specimens that they are fully developed in 
structure and function , he therefore concludes that the sirens are 
the descendants of a terrestrial type of batrachians, which passed 
through a metamorphosis like the other members of their class, 
but that more recently they have adopted a permanently aquatic 
hfe, and have resumed theur branchiae by reversion From 
what we have said above about Proteus and similar forms, it is 
evident that the “ perenmbranchiates ” do not constitute a 
natural group • 

See E D Cope, " Batrachia of North Amenoa,** Bull U S Nat 
Mus No 34 (1089), p 2Z3 

SIRENIA* the name (in reference to the suppowd mermaid-like 
appearance of these animals when suckling their young) of an 
order of aquatic placental mammals, now rejwesented by the 
manati (or manatee) and dugong, and till recently also by the 
rhytina Although m some degree approximating m external 
form to the Cetacea, these animals differ Widely in structure from 
the members of that order, and have a totally distinct ancestry 

Tlie existing species present the following leadjhg charactenstics 
The head is rounded and not disproportionate m suee as compared 
with the trunk, from which it is scarcely separated by any externally 
visible constriction or nock Nostnls valvular, separate, and placed 
above the fore-part of the obtuse, truncated muzzle Eyes very 
small, with imperfectly formed eyelids, capable, however, of con- 
traction, and with a well developed mctitating membrane Ear 
without any conch Mouth of small or moderate size, with tumid 
lips beset with still bnstlcs General form of the body depressed 
fusiform No dorsal fin lail flattened and honzontally expanded 
bore limbs paddle-shaped, the digits being enveloped m a common 
cutaneous covering, though sometimes rudiments of nails are 
present No trace of hmd-hmbs External surface covered with a 
tough, finely wnnklcd or rugous skin, naked, or with sparsely 
scattered fine hairs 

The skeleton is remarkable for the massiveness and density of 
most of the bones, especially the skull and ribs, which add to the 
specific gravity of these slow-movmg animals, and aid m koepmg 
them to the bottom of the shallow waters m which they dwell, while 
feeding on aquatic vegetables The skull presents many peculiarities, 
among which may be indicated the large size and backward position 
of the nasal aperture, and the downward flexure of the fiont of both 
jaws The nasal bones are absent, or rudimentary and attached to 
the edge of the frontals, far away from the middle line , but in some 
extinct species these bones, though small, are normal in situatioq and 
relations In the spinal column none of the vertebrae arc united 
together to form a sacrum, and the flat ends of the bodies do not 
ossify separately, so as to form disk-hke epiphyses m the young 
state, as in nearly all other mammals The antenor caudal vertebrae 
have well developed chovron-boncs In one genus (Manatus) there 
are only six cervical vertebrae There are no clavicles The 
humerus has a small but distinct trochlear articulation at the elbow- 
jomt , and the bones of the fore-arm are about equal^ developed, 
and general y welded together at both extremities The carpus is 
short and bioad, and the digits five m umber, with moderately 
elongated and flattened phalanges, which are never increased beyond 
the number usual m Mammalia The pelvis is rudimentary, con- 
sisting of a pair of bones suspended at some distance from the verte- 
bral column 

Two kmds of teeth, incisors and molars, separated by a wide 
interval, are generally present The former may be developed into 
tusks m the upper jaw, or may be quite rudimentary The molars 
vary much in character In one genus {Rhyttna) no teeth of any 
kind are present, at least m the adult In all, the antenor part of 
the palate, and a corresponding surface on the prolonged symphysis 
of the lower jaw, are covered with rough horny plates of peculiar 
structure, which doubtless assist in mastication The tongue ts 
small and fixed in position, with a surface resembling that of the 
aforesaid plates The saUvary glands are largely developed The 
stomach is compound, being mvidcd by a valvular constnction mto 
two principal cavities, the first of which is provided with a glandular 
pouch near the cardiac end, and the second usually with a pair of 
elongated, conical, caocal sacs or diverticula The intestinal canal is 
long, and with very muscular walls There is a caecum, either 
sinmle, conical, and with extremely thick walls, as in Haheore, or 
cleft, as in Manatus The apex of the heart is deeply cleft between 
the ventricles The pnncipal arteries form extensive and complex 
network-hke structures, retia mirabtha The lungs Rf© Ipng and 
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narrow, as, owing to the oblique position of the diaphragm, the end of the series; with square, enamelled crowns, the grinding 
thoracic cavity extends far back over the abdomen. The epiglottis surface raised into tuberculated transverse ridges. The upjicr teeth 
and arytenoicl cartilages of the larynx do not form a tubular pro- with two ridges and three roots, the lower with an additional 
longation. The brain is comparatively small, with the convolutions (posterior) ridge or heel and two roots. The cervical vertebrae 
on the surface of the cerebrum few and shallow. The ki«lneys are i>re.sent the anomaly of being reduced to six in number, the usual 
simple, and the te.s(^es abdominal. The uterus is bicornuate. The 
placenta is non-deculuate and diffuse, the villi being scattered 
generally over the surface of the chorion except at the poles. The 
umbilical vesicle disappears early. The teats are two, and pectoral 
or rather post-axillary m position. 

In vol. Ixxvii. of the Zeitschrift ftir wissenschaftliche Zoologie Manatis inhabit the shores of, and the great rivers wliich empty 
Mr L. Freund describes in detail the osteology of the flippers of the themselves into, the Atlantic within the tropics, 'fliu American 
dugong as displayed in “ sciograph ” pictures. These show that (M. australis) and African {M. seneaalensis) forms are generally 
the carpus of the adult consists of three large bones. Of the two in considered distinct species, though they diller but little from each 
the first row, one consists of the fused radiale and intermedium, and other in anatomical characters and in habits. There is also the 
the other of the ulnare plus the pisiform anfl the fifth carpale, the small Af. inunguis of the Amazon, wliich has no nails. They are 
lower bone being composed of the four inner carpalia. In the manati rather fluvialile than marine, ascending large rivers almost to their 
the reduction of the carjius has been carried to a less extent, the sources (see M.^nati). 

radiale being in some instances distinct from the intermedium, while In the dugong (Halicon) the upper jaw is furnished with a pair 
in other cases in which these two bones are fused the four^nner of large, nearly straight, tusk-like incisors, directed downwards and 
curpaUa remain separate. forwards, partially coated with enamel. In the male they have 

. 1 • 1 1 • , • 1 • r persistent pulps, and bevelled cutting edges, which project a short 

birenians pass their whole life m water, being denizens of distance from the mouth, but in the female, though they remain 
shallow bays, cstuarie.s, lago 
with in the high seas far awi 

entirely of aquatic plants, . above. At tins age tnere are aiso ocnearn tne iiorny piatc 

grasses, upon which they browse beneath the surface, as the covers the anterior portion df the mandible four pairs of 

terrestrial herbivorous mammals do upon the green pastures on | slender conical teeth lodged in wide socket-like depressions which 
shore. To visit These pastures, they come in with the 
flood-tide and return with the ebb. They are generally 
gregarious, slow and inactive in their movements, mild, 
inoffensive, and apparently unintelligent in disposition. 

Though occasionally found stranded by the tide or 
waves, there is no evidence that they voluntarily leave 
the water to bask or feed on the shore. The habit of 
the dugong of raising its round head out of w'ater, and 
carrying its young under the fore fin, scem.s to have 
given rise, among the early voyagers in the Indian Ocean, 
to the legendary beings, half human and half fish, in 
allusion to which the name Sirenia was bestowed by 
Illiger. The species now existing are few. One species, Fig. 2.— American Manati (Manaius australis). 

Rhyiina gtgas of the North Pacific, was exterminated 

‘ ■ ' become absorbed before the animal reaches maturity. The molars 

are usually {, sometimes ji, altogether, but not all in place at once, 
as the first falls before the last rises above the gum ; they arc more 
or less cylindrical in section, except the last, which is compressed 
and grooveil laterally, without distinction into crown and root, 
increasing in size from before backwards, with persistent pulps and 
no enamel. The summits of the crowns are tuberculated before 
wearing, afterwards flattened or slightly concave. Skull with 
rostrum formed by the union of the premaxillae in front of the 
nasal aperture, longer than the aperture itself, bending downwards 
at a right angle with the busi-cranial axis, and enclosing the sockets 
of the large tusks. Anterior part of the lower jaw bent down in a 
corresponding manner. Vertebrae: C7, D 18-19, L and C 50. Tail 
broadly notched in the middle line, with two pointed lateral lobe.s. 
No nails on the fore-limbs. Caecum single. The genus is repre- 
sented by //. tabcrnaculi from the Red Sea, II. dugong from the 
Indian seas and H. australis from Australia. (See Dugong.) 

The last genus is represented only by the extinct Rhytina gigas, 
of Bering Sea, in wliich there were no teeth, their place being supplied 
functionally by the dense, strongly-ridged, horny mouth-plates. 
Premaxillary rostrum about as long as the anterior narial aperture, 
and moderately deflected. Vertebrae: C7, Dio, L and C 34-37. 
Head very small in proportion to the body. Tail with two lateral 
pointed lobe.s. Front limbs small and truncated. Skin naked and 
covered wiih a thick, hard, rugged, bark-hke epidermis. Stomach 
without caecal appendages to the pyloric cavity. Caecum simple. 
See Rhytin.a. 

Extinct Sirenia. — In past times the Sirenia were represented by a 
number of extinct generic types ranging over all the temperate and 
probably tropical regions, and extending from the Pliocene to the 
Eocene epoch. In the Pliocene of Europe the group is represented by 
Fehinotherimn, in the Miocene by Metaxytherium, and m the Oligo- 
cene by Halitherium ; the latter having an acetabular cavity to tile 
pelvis and a rudimentary femur. From Halitherium, which has a 
.somewhat maniti-like dentition, although there are few cheek-t^eth, 
there is a transition through the other two genera to Halicort ; 
Fehinotherium having a large pair of tusk-like upper teeth. In 
Halitherium milk-molars were developed. In Miosiren, of the 
Belgian Miocene, the teeth were differentiated into i. p. J, m. J. 
Remains of several early types of sirenians have been obtained from 
the Eocene deposits of Egypt. The least generalized of these is 
Eosiren, an animal differing from the modem forms chiefly by the 
retention of traces of the second and third pairs of incisors and of t)iui 


through the agency of man during the 18th century; and 
the others, being valuable for their fle.sh as food, for their 
hides, and especially for the oil obtained from the thick layer of 
fat which lies immediately beneath their skin, diminish in 
numbers as civilized populations occupy the regions forming 
their natural habitat. The species are confined to the tropical 
regions of the shores of both sides of the Atlantic and the great 
rivers which empty themselves into that ocean, and to the coasts 
of the Indian Ocean from the Red Sea to North Australia. 

As regards dentition (or thi want thereof) the three modem 
genera are remarkably different ; and while on this and other 
grounds some writers refer them to a.s many separate families, by 
others they arc all included in the Manatidac. 

In the manatis {Manatus) the incisors, ^ in number, aio rudi- 
mentary, and concealed beneath the horny mouth-plates, and 



Fig. I. — bkull ol African Manati (Manatus senegatensts). x*. 
From Mus. Roy. Coll. Surgeons. 

disappearing before maturity Molars about ?g, but rarely more 
than I present at one time : the anterior teeth falling before the 
posterior come into use ; similar in characters from beginning to 



ons and large rivers, and not met llirough life m the alveolar cavity, they arc not exserted, and, the 
ly from shore. Their food consists P«lp cavity being filled with osteodentinc, they soon cease to grow. 

r.,.;*, 1 ^ In thc voung tlifcrG is ulso u socond Small dcculuous incisot OH cach 


either mnritiri nUrne nr fre<;hwulpr 


vertebral formula being Co, D 15-10, Band C, a 25-29. Kostrum 
of the skull, formed by the union of the premaxillae in front of the 
nasal ai»cTture, shorter than the length of the aperture and scarcely 
deflected from the basi-cranial axis. Tail entire, rounded or shovel- 
shaped. Kudimentary nails on the fore-limbs. Caecum cleft. 
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canines, and the somewhat less deffee of reduction m the pelvis, 
which lias a complete acetabulum lor the head of the femur The 
front teeth (incisors and canine) have, however, been thrust to the 
sides of the law, possibly to make room for a homy plate on the 
palate In the somewhat earher Eothenum the incisors and canines 
arc larger and occupy the normal position in the front of the jaws , 
wlule the pelvis has a closed obturator foramen and a complete 
acetabulum, suggestive that a functional thigh-bone or femur was 
still retained The most primitive member of the group with which 
we are yet acquainted is the very imi>erfectly known Provastomus, 
from the Locene of the West Indies, m which a complete and fully 
differentiated dentition is accompanied by the absence of that de- 
flection of the front part of the jaws which constitutes one of the 
most staking features of all the foregoing representatives of the 
order , — a ft iture which Dr C W Andrews lias pointed out must be 
of great value to short-nccked, long-bodied creatures feeding on the 
herbage at the bottom of the water in winch they dwell 

The foregoing Lgyptian fossil sirenians afford important evidence 
with regard to the ancestry of the order Many years ago it was 
suggested by the French naturalist de BHmville that the Sirema are 
related to the Proboscidea This is supported by the occurrence of 
the remains of some of the most pnmitive sirenians with those of the 
most primitive proboscideans m the Eocene formations of Egypt , 
confirmatory evidence being yielded by the similarity of the brain 
and to some extent of the pi Ivis m the ancestral forms of the two 
groups As regards the hving members of the two groups, both have 
pectoral teats, abdominal testes, and a cleft ajiex to the heart , 
while the cheek-teeth of tlie sirenians are essentially of the same 
type as those of the early proboscideans There seems also to be a 
certain similarity in the mode of succession of the teeth m the more 
specialized members of the two groups, although m the sirenians this 
speciaUzatio i has displayed itseU in an abnormal augmentation of the 
number of the teeth, while m the proboscideans, on the other hand, 
it has taken the form of an mere isc m the complexity of the individual 
teeth, especially those at the hinder part of the senes Finally, 
although the Proboscidea have a deciduate and the Sirenia a zonary 
noiideciduate placenta, yet there are certain similanties m the 
structure of tins organ in the two groups wluch may indicate genetic 
affinity 

LirBRATURE — O Thomas and R Lydekker, *' On the Number of 
Grinding- lee th possessed by the Manatee, Proc Zool Soo (1897), 
(j R Ltpsius, “ Hahthertum schtnjst, die fossile Sircne des Mainzer- 
Beekins^ ibhandl MiUelrhetn Oeol Verctns (r88i and 1S82) O 
Abel, “ Die Sirciien der meditcrranen Fertihrbildungcn Ostericichs,” 
Ahhandl k k geol Retchsanstalt, Wien, \o\ xix (1904), and “ t) her 
Haliiherium bellunense, eine tJbergangsform zur Gattung Meiaxy- 
therium" Jahrbuch k k geol ReichsanstalL Wien, vol Iv (1905) » 
C W Andrews, Descriptive Catalogue ot the Vertebrata (rotn the Fayum 
(British Museum, 1906) (R L •) 

SIRENS (Gr "Seiprjvt^), in Greek mythology, the daughters of 
Phorcys the sea-god, or, m later legend, of the river-god Achelous 
and one of the nymphs In Ilomer they are two in number (in 
later writers generally three), their home is an island in the 
western sea between Aeaea, the island of Circe, and the rock of 
Scylla They were nymphs of the sea, who, like the Lorelei of 
German legend, lured manners to destruction by their sweet 
song Odysseus, warned by Circe, escaped the danger by 
stopping the cars of his crew with wax and binding himself to 
the mast until he was out of hearing {Odyssey xii ) When the 
Argonauts were passing by them, Orpheus sang so beautifully 
that no one had ears for the Sirens, who, since they were to live 
only until some one heard their song unmoved, flung themselves 
into the sea and were changed into sunken rocks (Apollodorus 1 
Q, Hygmus, Fab 141) They were said to have been the 
playmates of Persephone, and, after her rape by Pluto, to have 
sought for her in vam over the whole earth (Ovid, Metam v 
552) When the adventures of Odysseus were localized on the 
Italian and Sicilian coasts, the Sirens were transferred to the 
neighbourhood of Neapolis and hurrentum, the promontory of 
Pelorum at the entrance to the Straits of Messina, or elsewhere 
The tomb of one of them, Parthenope, was shown m Strabo’s 
(v p 246) time at Neapolis, where a gymnastic contest with a 
torch-race was held in her honour 

Various explanations are given of the Sirens As sea-nymphs, 
they represent the treacherous calm of ocean, which conceals 
destruction beneath its smiling surface , or they signify the 
enervating influence of the hot wind (compare the name Sinus), 
which shrivels up the fresh young life of vegetation Or, they 
s> mbolize the magic power of beauty, eloquence and song , 
hence their images are placed over the graves of beautiful women 
and maidens, of poets and orators (Sophocles, Isocrates) 


Another conception of them is that of singers of the lament for 
the dead, for which reason they are often used m the adornment 
of tombs, and represented beating their breasts and tearing their 
hair or playing the flute or lyre In early art, they were repre- 
sented as birds with the heads of women , lat§r, as female figures 
with the legs of birds, with or without wings 
See H ScUrader, Die Sirenen (1868) , Ereller-Robert, Gnechische 
Mythologie (1894), pp 614-616 , G Weicker, De Strembus quaes- 
hones seleotae (Lmpzig, 1895). m which the water endeavours to 
show that the Sirens, like the Harpies, were origmally the souls of the 
dead, their employment on tombstones expressing the desire to find a 
permanent abode for the souls , and Der Seelenvogel in der alien 
Liter <Uur und Kunst (1902), with bibhography , J E Harnson, 
Myths of the Odyssey (1882), Mythology and Monuments of Athens 
(1890) and Prolegomena to the Study of Greek Religion (1908) , J 1 ’ 
Postgate, m Journal of Philology, ix (^1880), who considers the Sirens 
to have been birds , W E Axon, R Moras, D Fitzgerald m the 
Academy, Nos 484, 486, ^87 (1881) , \ Baumeister, Denkmaler des 
klas>ischen Alter turns, Ml (1888) 

SIRGUJA, or Surguja, one of the Chota Nagpur feudatory 
states, which was transferred in 1905, from Bengal to the Central 
Provinces It is bounded on the N by the state of Rewa and the 
distru ts of Mirzapur and Ranchi, on the F by Ranchi, on the 
S by the Bilaspur district of the Central Provinces and the 
states of Udaipur and Jashpur, and on the W by the state of 
Korea It is very hilly, with elevated table-lands affording good 
pastuiage, and cut up by numerous ravines The rivers are the 
Kanhar, Rer, Mahan, Sone and Sankh, the last being formerly 
known as the Diamond river Hot springs exist in the state 
* Fxtcnsive sal forests cover a large area, affording shelter to 
herds of wild elephant, bison, and many sorts of deer, and also 
to tigers, bears and other beasts of prey Area, 6089 sq m , 
pop (1901)351,011, estimated revenue, £8000 The residence 
of the maharaja is at Bisrampur 
SIRHIND, a tract of land in the Punjab, India It consists 
of the north-eastern portion of the plain between the Jumna and 
Sutlej rivers, and is watered by the Sirhind canal Sirhind is not 
an administrative division, but historically the name includes the 
districts of Umballa, Ludhiana, and Ferozepore, together with 
the states of Patiala, Jmd and Nabha 
The birhind canal serves the limbalU and I udhiana districts, 
and the Patiala, Jind and Nabha states It draws its water- 
supply from the Sutlej near Rupar, where the head-works are 
situated The canal, which was opened m 1882, has 538 m of 
mam and branch canals, and irrigates nearly 2000 sq m 
The town of Sirhmd, in the state of Patiala, had a population 
in 190T of 5415 It IS of very early, but uncertain, foundation, 
and had a period of great prosperity under the Moguls Its 
ancient rums cover a large extent, and include two fine domed 
tombs of the 14th century It is held accursed by the Sikhs, 
owing to the barbarous murder of the son of Guru Govmd by the 
Mahommedan governor in 1704 
SIRICIUS, pope from December 384 to November 399, suc- 
cessor of Damasus Sincius was averse from countenancing the 
influence of the monks, and did not treat Jerome with the favour 
with which he had been honoured by preceding popes, with the 
result that Jerome left Rome and settled at Bethlehem Some 
years later, however, Siricius condemned the anti-asretic doctrines 
of Jovmianus. Several of the decretal letters of Siricius are 
extant, m which, at the request of certam groups of Western 
bishops, he sets forth the rules of ecclesiastical discipline It 
was under his pontificate that a general council was convened at 
Capua m 391, at which various Eastern affairs were brought 
forward Theophilus, bishop of Alexandria, at the request of 
Siricius, had two important disputes settled by two councils 
held in 393 at Caesarea and Constantinople, relating respectively 
to the sees of Antioch and Bostra The council of Capua, inspired 
bv the pope, deferred to the council of Macedonia the affair of 
Bonosus, bishop of Sardinia, w ho had been accused of heresy 
To safeguard tlie authority of the Holy See over the bishops of 
Illyncum, Siricius entrusted his powers to the bishop of Thes- 
salonica, who was henceforth the vicar of the pope in those 
provinces In 386 Siricius had protested against the attitude of 
Bishop Ithacius, the accuser 01 PnsciDian, and this protest he 
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resolutely maintained, although he disapproved of the doctnnes 
taught by the Spanish doctor It was during his pontificate 
that the last attempt to revive paganism in Rome was made 
(392-394) by Nicomachus Flavianus Siricius died on the 26th 
of November 399 ^ (L D *) 

SIRKAR (Persian sarkar, meaning “ head of affairs ”), a term 
used in India in three distinct senses , for the government or 
supreme authority, for a division of territory under the Moguls, 
otherwise spelt circar (q v ), and for a head servant in Bengal 
SIRMIO, a promontory at the southern end of the Lacus 
Benacus (Lake of Garda), projecting 2^ m into the lake It is 
celebrated from its connexion with Catullus, for the large rums 
of a Roman villa on the promontory have been supposed to 
be his country house A post-station bearing the name Sirmio 
stood on the high-road between Brixia and Verona, near the 
southern shore of the lake On the shore below is the little 
village of Sermione, with sulphur baths 
SIRMOND, JACQUES (1559-1651), French scholar and Jesuit, 
was bom at Riom, Auvergne, on the 12th or the 22nd of October 
1559 He was educated at the Jesuit College of Billom , having 
been a novice at Verdun and then at Pont-a-Mousson, he entered 
into the order on the 26th of July 1576 After having taught 
rhetoric at Pans he resided for a long time in Rome as secretary 
to R P Aquaviva (1590-1608) , in 1637 he was confessor to 
Louis XIII died on the 7th of October 1651 Father 
Sirmond was a most industrious scholc'r, and his criticisms were 
as enlightened as was possible for a man hving m those times 
He brought out many editions of Latin and Byzantine chroniclers 
of the middle ages Ennodius and Flodoard (1611), Sidonius 
Apolhnaris (1614), the life of St Leo IX by the archdeacon 
Wibert (1615), Marcelhnus and Idatius (1619), Anastasius the 
librarian (1620), Eusebius of Caesarea (1643), Hmcmar (1645), 
Hrabanus Maurus (1647), Rufinus and I^up de Ferrifires(i65o), 
&c , and above all his edition of the capitularies of Charles the 
Bald {Karolt Calvt et successorum aliquot Franciae regum capttula, 
1623) and of the councils of ancient France {Concilia antiquae 
Galliae, 1629, 3 vols , new ed incomplete, 1789) An essay in 
which he denies the identity of St Denis of Pans and St Denis the 
Areopagite (1641), caused a very lively controversy from which 
his opinion came out victorious His Opera vana, where this essa> 
IS to be found, as well as a description in Latin verse of his 
voyage from Pans to Rome in 1590, have appeared in 5 vols 
(1696, new ed Venice, 1728) lo him is attributed, and no 
doubt correctly, Elogto dt cardtnale Baronto (1607) 

See the Bibliothique des Fires de la Compagnte de Jisus by Father 
Carlos Sommervogel, tome vu (1896) 

SIRMUR, or Sarmor (also called Nahan, after the chief town), 
a native state of India, within the Punjab It occupies the lower 
ranges of the Himalaya, between Simla and Mussoorie Area 
1198 sq m Ihe state is bounded on the N by the hill states of 
Balsan and Jubbal, on the E by the British district of Dehra Dun, 
from which it is separated by the rivers Tons and Jumna, on the 
S W by Umballa district, and on the N W by the states of 
Patiala and Keonthal Except a very small tract about Nahan, 
the chief town and residence of the raja, on the south-western 
extremity, where a few streams rise and flow south-westward to 
the baraswati and Ghaggar rivers, the whole of Sirmur lies m 
the basm of the Jiunna, which receives from this tract the Gin 
and Its feeders the Jalal and the Palur The Tons, the great 
western arm of the stream called lower down the Jumna, flows 
along the eastern boundary of Sirmur, and on the right side 
receives from it the two small streams Minus and Nairai The 
surface generally dechnes m elevation from north to south , 
the chief elevations on tlie northern frontier (Chor peak and 
station) are about 12,000 ft above the sea The valfey of the 
Khiarda Dun, which forms the southern part of the state, is 
bounded on the S by the Siwalik range, the hills of which are 
of recent formation and abound in fossil remains of large verte- 
brate animals Though the rocks of Sirmur consist of formations 
usually metalliferous, the yield of mineral wealth is small The 
forests are very dense, so much so that the sportsman finds 
difficulty m making his way through them in search of deer and 
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other game, with which they abound The climate of Sirmur 
varies with the elevation , the northern extremity has very little 
ram , but large and excellent crops are everywhere to be obtained 
by irrigation The population in 1901 was 135,687, showing 
an increase of 9 % in the decade Estimated gross revenue, 
£40,000 The chief, whose title is raja, is a Rajput of high Imeage 
The raja Shamsher Perkash, G C S 1 , who died m 1898, ruled 
with remarkable ability and success A younger son commanded 
the Imperial Service sappers in the Tirah campaign of 1896-97, 
and was rewarded with the rank of honorary captain m the 
Indian army and the distinction of C I E Attempts have been 
made to establish an iron foundry, and to develop mines of slate 
and mica 

The town of Nahan is situated about 40 m S of Simla, 3057 ft 
above the sea-level The palace of the raja and several other 
houses are built of stone in European style It had a population 
m 1901 of 6256 

SIROCCO, a name applied to two quite distinct types of local 
wind The first type is the characteristic wind of the winter 
rainy season m the Mediterranean region, and is associated with 
the eastern side of local depression or cyclones, in which the 
weather is moist, cloudy and rainy, the prevailing directions 
being south and south-east I he second type is the intcnst ly dry 
dust-laden wind of the desert which receives this name in Sialy 
and southern Italy especially, where the general direction is south- 
east or south-west Local winds of this latter type receive a great 
variety of names in different parts of the Mediterranean and 
surrounding regions (see Levfche, Leste, Khamsin, Simoom) 

SIROHI, a native state of India, in the Rajputana agency 
Area 1964 sq m 1 he country is much broken up by hills and 
rocky ranges , the Aravalh range divides it into two portions, 
running from north-east to south-west The south and south-east 
part of the territory is mountainous and rugged, containing the 
lofty Mount Abu, an isolated mass of granite rock, ( ulnunating in 
a cluster of hills, enclosing several valleys surrounded by rocky 
ridges, like great hollows On both sides of the Aravalhs the 
country is intersected with numerous water channels, which 
run with considerable forc-e and volume during the height of 
the rainy season, but are dry for the greater part of the year 
The only river of any importance is the Western Banas A 
large portion of the state is covered with dense jungle, in which 
wild animals, including the tiger, bear and leopard, abound 
Many splendid nuns bear witness to the former prosperity and 
civilization of the country The climate is on the whole dry , 
in the south and east there is usually a fair amount of ram 
On Abu the average annual ramfall is about 64 in , whereas in 
Lrinpura, less than 50 m to the north, the average fall is only 
between 12 and 13 in Pop (1901'! 154,544, showing a decrease 
of 17 % in the decade, due to the results of famine Gross 
revenue £28,000, tribute £450 

Dunng the early years of the 19th century, Sirohi suffered 
much from wars with Jodhpur and the wild Mina hill tribes 
1 he protection of the Bntish was sought in 1817 , the pretensions 
of Jodhpur to suzerainty over Sirohi were disallowed, and in 
1823 a treaty was concluded with the British government 
Tor services rendered during the Mutiny of 1857 the chief 
received a remission of half his tribute The chief, whose title 
is maharao, is a Deora Rajput of the Chauhan clan, and claims 
descent from the last Hindu king of Delhi The sUte is trav ersed 
by the Rajputana railwiy 

Ihe town of Sirohi is 28 m N of Abu-road station Pop 
(1901) 5651 It has manufactures of sword-blades and other 
weapons The Crosthwaite hospital, which is built and equipped 
on modern principles, was opened by bir Robert Crosthwaite m 
December 1897 

SIRSA, a town of Bntish India, in Hissar district of the 
Punjab, situated on a dry bed of the river Ghaggar, and on a 
branch of the Rajputana railway, midway between Rewan and 
Ferozepur Pop (1901) 15,800 It occupies an ancient site, and 
was refounded in 1837 as the head -quarters of a British district 
It is an important centre of trade with Rajputana, and has manu- 
factures of cotton cloth and pottery Ihe former district of 
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Sjrsa was part of the territory conquered from the Mahrattas 
m 1803, when it was almost entirely uninhabited It required 
reconquering from the Bhattis m 1818 , but it did not come under 
British administration until 1837 During the Mutiny of 1857 
Sirsa was for a tune wholly lost to British rule On the restoration 

of order the district was administered by Punjab officials, and in 
the following year, witli the remainder of the Delhi territory, it 
was formally annexed to that province In 1884 it was sub- 
divided between the districts of Hissar and Ferozepur 
SIS (anc Stsion or Siskta, later hlamopolts or hlavias), the 
chief town of the Khozan sanjak of the Adana vilayet of Asiatic 
Turkey, situated on the left bank of the Kirkgen Su, a tributary 
of the Jihun (Pyramus) and at the south end of a group of passes 
leading from the Anti- Taurus valleys to the Cilician plain and 
Adana It was besieged by the Arabs m 704 but relieved by the 
Byzantines The Caliph, Motawakkil took it and refortified it , 
but it soon returned to Byzantine hands It was rebuilt in 1186 
by Leo II , king of Lesser Armenia, who made it his capital 
In 1374 it was taken and demolished by the sultan of Egypt, 
and it has never recovered its prosperity It is now only a big 
villi^e of some 3000 inhabitants It has had, however, a great 
place in Armenian ecclesiastical history from the times of St 
Gregory the Ilium’ nator to our own Gregory himself was there 
consecrated the first Catholicus m a ii 267, but transferred his see 
to Vagarshabad (Echmiadzin, Ftchmiadzin), whence, after the 
fall of the Arsacids, it passed to Tovm After the constitution 
of the kingdom of Lesser Armenia, tne catholicate returned to 
Sis (1294), the capital, and remained there 150 years In 1441, 
Sis having fallen from its high estate, the Armenian clergy 
proposed to remove the see, and on the refusal of the actual 
Catholicus, Gregory IX , installed a rival at Echmiadzin, who, 
as soon as Sclun X had conquered Greater Armenia, became the 
more widely accepted of the two bv the Armenian church in the 
Ottoman em|)ire Ihe Catholicus of Sis maintained himself 
nevertheless, and was supported m his pretensions bv the Porte 
up to the middle of the 19th century, when the patriarch Nerses, 
declaring hnallv for EcJimiadzm, carried the government with 
him In IBS'? Sis tiied to declare Echmiad/in sclusraatic, and 
in 1895 Its clergy took it on themselves to elect a Catholicus 
without n ference to the patriarch , but the Porte annulled the 
election, and onlyallowecl it six vears later on Sis renouncing its 
pretensions to independence The present (atholicus has the 
right to prepare the sacred myron (oil) and to preside over a 
synod, but is in fact not more than a metropolitan, and regarded 
by many Armenians as schismatic The lofty castle and the 
monastery and church built by Leo II , and containing the 
coronation chair of the kings of Lesser Armenia, are inter- 
esting. (D G H ) 

SISAL HEMP, or IlENEQUbN, of Florida and the Bahamas, 
the product ot Agave rigtda, variety stsalana, a nativ^e of Yucatan, 
but found 111 other parts of Central America and distributed to 
the West Indies, where it is being increasingly cultivated 
Agave (<7 ) IS a member of the order Amaryllidaceae , and 
a well-known species of the genus, Agave amencana, the century 
plant, will suggest the habit of the sisal hemp, which, however, 
differs in the absence of prickles along the margin of the fleshy 
leaf After six or seven years the flowering stalk or “ pole ” 
develops from the centre of the leaf-cluster, and grows to the 
height of 15 or 20 ft The flowers are borne m dense clusters at 
the ends of short lateral branches, and closely resemble those of 
Agave amencana After they have begun to wither, buds are 
developed from the point of union with the flower-st^k , these 
form tmy plants, which, when several inches long, become 
detached and fall to the ground 1 hose that fall in a suitable 
place take root and are soon large enough to transplant After 
flowering the plant perishes, but is renewed by suckers springing 
from the base of the stem , these suckers are then planted, and the 
leaves should be ready for cutting in about four years The other 
method of planting is bv m^ns of “pole” plants just described 
In collecting the fibre the leaves are cut off at the base, the 
spme at the lop end removed, and the leaves earned in bundles 
to the machines Here two scraping wheels remove the pulp 


from the leaves The leaves are put into the machme at one side, 
and delivered clean at the other One half is cleaned by the first 
wheel, then the cleaned portion is held while the second wheel 
cleans the remainder of the leaf , all the operations are auto- 
matically performed In Yucatan, the leaves measure from 
4 to 5 ft in length, about 4 in in width, and ^ m m thickness 
They are lance-shaped and weigh from ijlb to iflb on an 
average As, only about 3 to 4 % of the weight is available for 
fibre, the average yield of 1000 leaves it, from 50 to 60 lb The 
yield per acre is estimated at about half a ton It has been 
proposed to treat the pulp, &c , with a view to extractmg the 
chemical substances, but we are not aware that any successful 
attempt has been made The fibre is yellowish-white, straight, 
smooth and clean, and a valuable cordage fibre second only to 
mamla fibie m strength It is used extensively for cordage and 
binder twme, boijh alone and m conjunction with mamla, and is 
also used for bags, hammocks and similar articles 
The plants thrive on and rocky land, growmg, for instance, 
on the Florida Keys upon the almost naked coral rock Their 
northern limit of cultivation is determined by frost, which the 
plants will not stand , m T lorida this is represented by the line 
of 27° N An inferior fibre is obtained from the leaves of another 
species. Agave deciptens, which is found wild along the coasts and 
keys of I’londa It is known as the false sisal hemp, and can 
at once be distinguished from true sisal by its spiny leaf-margin 
SISKIN (Dan stdsken, Ger Zetsig and Zetstng), long known 
m England as a cage-bird called by dealers the Aberdevine or 
Abadavmc, names of unknown origin, the Fnngilla sptnus of 
Linnaeus, and Carduehs sptnus of modem writers, belongs to 
the Passerine family I<nngillidae In some of its structural 
characters it is most nearly allied to the goldfinch {q v ), and both 
are placed m the same genus by systematists , but in its style 
of coloration, and still more in its habits, it resembles the redpolls 
(cf Linnep), though without their slender figure, being indeed 
rather short and stout of build Yet it hardly yields to them 
m activity or in the grace of its actions, as it seeks its food from 
the catkins of the alder or birch, regardless of the attitude it 
assumes while so doing Of an ohve-green above, deeply tinted 
m some parts with black and m others lightened by yellow, and 
beneath of a yellowish-wliite again marked with black, the male 
of this species has at least a becoming if not a brilliant garb, and 
possesses a song that is not umnelodious, though the resemblance 
of some of its notes to the running-down of a piece of clockwork 
IS more remarkable than pleasing 1 he hen is still more soberly 
attired , but it is perhaps the siskm’s disposition to familiarity 
that makes it so favourite a captive, and, though as a cage-bird 
it is not ordinarily long-lived, it readily adapts itself to the loss 
of liberty Moreover, if anything like the needful act ommodation 
be afforded, it will build a nest and therein lay its eggs , but it 
rarely succeeds in bringing up its young in confinement As a 
wild bird It breeds constantly, though locally, throughout the 
greater part of Scotland, and has frequently done so m England, 
but more rarely in Ireland The greater portion, however, of 
the numerous bands which visit the British Islands m autumn 
and winter doubtless come from the Continent — perhaps even 
from far to the eastward, since its range stretches across Asia to 
Japan, in which country it is as favourite a cage-bird as with us 
The nest of the siskin is very like tliat of the goldfinch, but 
seldom so neatly built , the eggs, except in their smaller size, 
much resemble those of the greenfinch {qv) 

A larger and more brightly coloured species, C sptnotdes, inhabits 
the Himalayas, but the siskin has many othei relatives belonging 
to the New World, and in them serious modific itions of structuic 
especially m the form of the bill, occur Some cf these relatives lead 
almost insensibly to the greenfinch {ut supra) and its allies, others to 
the goldfinch («< supra), the redpolls and so on Thus the siskin 
perhaps may be regarded as one of tlie less modified descendants of a 
stock whence such forms as those just mentioned have sprung Its 
Stnated plumage also favours this view, as an evidence of permanent 
immaturity or generalization of form, since striped feathers are so 
often the earliest clothing of many of these birds, which only get nd 
of them at thtir first moult On this theoi7 the yellowbird or North- 
Amencan ” goldfinch," C tnstxs, would seem, with its immediate 
allies, to rank among the highest forms of the group, and the pine- 
gold^ch, C ptnus, of the same country, to be one of the lowest — 
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the cock of the former being generally of a bnght yellow hue, with 
black crown, tail and wings — the hst conspicuously barred with 
white, while neither hens nor young exlubit any stnations On the 
other hand, neither sex of the latter at any age puts off its striped 
gaib — the mark, it may be pretty safely asserted, of an inferior stage 
of development T^je remaining species of the group, mostly South- 
Amencan, do not seem here to need particular notice (A N ) 

SISLEY, ALFRED (1840-1899), French landscape painter, 
was bom m Pans in 1839, English parents He studied 
painting under Gleyre, and was afterwards influenced, first by 
Corot, and then by the impressionists Monet and Renoir He 
worked both m France and m England, and made the Seme, the 
Lomg and the Thames the subjects of many pictures that are 
remarkable for the subtle appreciation of the most delicate colour 
effects Success was not given him during hes life, which was 
one of constant poverty and hard struggle Purchasers of his 
pictures were few and far between, although, the prices rarely 
exceeded a few pounds Only after his death, which occurred 
at Moret-sur-Loing in 1899, did his work find appreciation, 
and at the Viau sale m Pans, in 1907, his small painting of 
“ The Seine at Port-Marly ” realized £652, whilst ten other 
landscapes sold at prices ranging from £200 to £400 He was 
essentially a colourist who, like Monet, delighted in recording 
the changing effects of light in the successive hours of the day, and 
paid very little attention to composition and draughtsmanship 
The impressionist exhibition at the Grafton Galleries, London 
in 1905, included several characteristic examples of his work 
Sisley IS also represented at the Luxembourg m the Caillebotte 
collection 

SISMONDI, JEAN CHARLES LEONARD DE (1773-1842). 
whose real name was Simonde, was bom at Geneva, on the 9th of 
May 1773 His father and all his ancestors seem to have borne 
the name Simonde, at least from the time when they migrated 
from Dauphmd to Switzerland at the revocation of the edict of 
Nantes It was not till after Sismondi had become an author 
that, observing the identity of his family arms with those of the 
once flourishing Pisan house of the Sismondi, and finding that 
some members of that house had migrated to France, he assumed 
the connexion without further proof and cillcd himself De 
Sismondi I he Simondcs, however, were themselves citizens of 
Geneva of the upper class, and possessed both rank and property, 
though the father was also a village pastor 1 he future historian 
was well educated, but his family wished him to devote himself 
to commerce rather than literature, and he became a banker’s 
t lerk at Lyons Then the Revolution broke out, and as it affet ted 
Geneva the Simonde family took refuge m England, where they 
stayed for eighteen months (1793-1794) Disliking, it is said, 
the climate, they returned to Geneva, but found the state of 
affairs still unfavourable , there is even a legend that the head 
of the family was reduced to sell milk himself in the town The 
greater part of the family property was sold, and with the proceeds 
they emigrated to Italy, bought a small farm at Peseta near 
Lucca, and set to work to cultivate it themselves Sismondi 
worked hard here, both with his hands and his mind, and his 
experiences gave him the material of his first book. Tableau de 
Vagriculture io^cane, which, after returning to Geneva, he 
published there in 1801 In 1803 he published his Tratte de la 
nchesse cotnmerctale, his first work on the subject of political 
economy, which, with some differences of view, continued to 
mterest him to the end of his life 

As an economist, Sismondi represented a humanitarian protest 
against the dominant orthodoxy of his time In his first book he 
followed Adam Smith, but m his principal subsequent economic 
work, Nouveaux Prtncipes d’iconomte politique (1819), he 
insisted on the fact that economic science studied the means of 
increasing wealth too much, and the use of wealth for producing 
happiness too little He was not a socialist , but, m protesting 
against laissef faire and invoking the intervention of government 
“ to regulate the progress of wealth,” he was an mteresting 
precursor of the German “ socialists of the chair ” 

Meanwhile he began to compile his great Histoire des Ri- 
publtques Italiennes du moyen age, and was introduced to Madame 
de Stagl With her he became very mtimate, and after being 
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regularly enrolled m the society of Coppet he was invited or 
commanded (for Madame de StaeTs inviutions had something of 
command) to form one of the suite with which the future Connne 
made the journey into Italy, resulting in Connne itself during 
the years 1804-1805 Sismondi was not altogether at his ease 
here, and he particularly disliked Schlegtl, who was also of the 
company But during this journey he made the acquaintance of 
the countess of Albany, Louisa of Stolberg, widow of Charles 
Edward, and all her life long gifted with a singular faculty of 
attracting the affection (Platonic and other) of men of letters 
She was now an old woman, and Sismondi’s relations with her 
were of tlie strictly friendly character, but they were close and 
lasted long, and they produced much valuable and interesting 
correspondence In 1807 appeared the first volumes of the above 
mentioned book on the Italian republics, which (though his essay 
in political economy had brought him some reputation and the 
offer of a Russian professorship) first made Sismondi prominent 
among European men of letters The completion of this book, 
which extended to sixteen volumes, occupied him, though by 
no means entirely, for the next eleven years He lived at first 
at Geneva, and delivered there some mteresting lectures on the 
literature of the south of FuropC) which were continued from 
time to time and hnally published , and he held an offii lal post — 
tliat of secretary of the chamber of commerce for the then 
department of I cman In 1813 he visited Pans for the first time 
and abode there for some time, mixing much in literary society 
Although a Liberal and m his earlier days almost an Anglo- 
maniac, he did not welcome the fall of the empire During the 
Hundred Days he defended Napoleon’s constitutional schemes 
or promises, and had an interview with the emperor himself, 
which is one of the chief events of a not very eventful life 
After the Restoration he left Pans On completing (1817) his 
great book on the Itali in repuhlus, he undertook (1818) a still 
greater, the Hntoire des branfais, whuh he planned on a vast 
scale, and of which during the remaining twenty-three years of 
his life he published twenty-nine volumes His untiring industry 
enabled him to compile many other books, but it is on these two 
that his fame chiefly rests The earlier displays his qualities 111 the 
most favourable light, and h.is been least injuriously affected 
by subsequent writings ami investigations , but the Histoire 
des Franfats, as a careful and accurate sketch on the great scale, 
has now been supexseded Samte-Beuve has with benevolent 
sarcasm surnamed the lutho” “ the Rollin of Trench History,” 
and the praise anil the blame implied m the comparison ore both 
perfectly well deserved In April 1819 Sismondi married an 
English lady. Miss Allen, whose sister was the wife of Sir James 
Mackintosh, and the marriage appears to have been a very happy 
one His later years were chiefly spent at Genev a, in the politics 
of which Cl tv he took a great, though as time and changes went 
on a more and more chagrined, intcrc st Indeed, in his later days 
he became a kind of reactionary He died at Geneva on the 
25th of June 1842 

Bebides the works above mentioneil he had executed many others, 
his custom for a long i^ciiod of years being never to work less than 
ciglit hours a day Ihe clucf oi these are LitUraiure du midi de 
I Lurope (1813), ui historical novel entitled Julia Severa oh I an ^9. 
(1822), Histoire de la Renaissance de la libetti en Italie (1832) 
Histoire de la chute de I empire romain (1835), Prhts dr I histoire 
des branfais, an abridgment of his own book (1839), with several 
otUeis, chiefly political pamphlets 

Sismondi s journals and his correspondence with Chanmng with 
the countess of Albany and others have been published chuflv by 
Mile Mongolfier (Pans, 1843) and M de Saint-Rcn6 Taillaiidier 
(Pans, 1863) The latter work serves as the chief text of two 
admirable Lundis of bamte Beuve (September 18O3), repubhshed m 
the Nouveaux Lundis, vol vi 

SISSEK (Hungarian, Sztszek , Croatian, Stsak), a town of 
Croatia-Slavonia, in the countv of Agram , situated at the 
confluence of the Save and Kulpa, 30 m bv r ul S E by S of 
Agram Pop (1900) 7047 Sissek has a considerable trade 
m gram and timber Its only noteworthy building is an ancient 
castle, constructed of brick , 

As the vestiges of its Romani walls tend to prove, Sissek was a 
large and flourishing city under Roman rule Augustus mad^ it 
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a military station , Tibenus chose it as his headquarters against 
the Pannonian rebels , and from Septimus Severus, who made it 
the centre of a military government, it gained the name of 
Septimia Sissta A Segesta, on the Save, is mentioned by 
Appian, and Strabo distinguishes between this town and the 
neighbouring Stscia It seems likely, as St Aymour suggests, 
that two towns, the native Segesta and the Roman fortress 
called by Strabo i) ^la-Kia ^povpiov, ultimately united under the 
single name of Siscia In the 3rd century, under Gallienus 
and Probus, the city contained the chief imperial mint and 
treasury , and an engraved coffer, found m Croatia, dating from 
the 4th century, and representing the five foremost cities of the 
Empire, includes Siscia along with Rome, Byzantium, Carthage 
and Nicomedia Its bishopric was removed to Salona, in 441, 
when Attila appeared, and thenceforward the city declined 
For a brief period, in the 7th and 8th centuries, the conquering 
Slavs made it one of their Zupanaies, or governments , but in 
the loth century it was sacked by the Magyars, and m 1092 its 
territories were bestowed upon the cathedral chapter of Agram 
by Ladislaus I , king of Hungary Under the walls of its castle, 
built by this chapter in 1544, the Turks were thrice defeated 
m 1593 At a fourth venture the city fell, only to be evacuated 
in 1594 It witnessed a final Turkish defeat m 1641 

bee C do St Aymour, Las Pays sud-slaves dc I Autnche-Hongrte 
(1883), ch 11 

SISTER, the correlative of brother {qv),Q. female in her relation 
to the other children born of the same parents, also one who has 
ac(juired such relationship by marriage, a sister-in-law, or ly 
adoption Ihe O Eng word was , cf Dutch zus/cr, Gcr 

Schwester, Goth swntar , in M Eng this appears as suster , the 
Scandinavian form appears m Icel sysHr, Swed systor, Dan 
sostor, and this has curiously taken the place of the true English 
form suster Outside I eut are found Lat soror for so^or, bkt 
svastt , the origin is not known but it may be related with 
Skt svastt, happiness, joy The I at consobrmus, which has 
given “ cousin,” is from con-sobnnus, sosbnnus, from the stem 
of soror, sister As “ brother ” and ” brethren ” are used for 
the male members of a religious body or community, so also 
IS “ sister ” for the female members , more particularly it is 
applied to the members of a female religious order or community, 
a ” sisterhood,” irt the Roman and other churches, who are de- 
voted to a religious life, works of charity or mercy, whether 
bound by irrevocable vows or not 

SISTERHOODS (Modfrist Anglican) The dissolution of 
religious houses m England (1536-1540) under Henry VIII 
swept away more than 140 nunneries, and the Anglican Church 
was left without sisterhoods for three centuries But as these 
had for goo years formed part of her system, there were protests 
from time to time and attempts at restoration Amongst such 
protests, which generally dwelt a good deal on the want of 
provision for unmarried women, may be mentioned three in 
successive centuries The historian Fuller would have been 
glad ” if such femmme foundations had still continued,” those 
“ good shee-schools,” only without vows (Bk vi ) Richardson 
the novelist, in Sir Charles Grandtson, wishes there could be a 
Protestant nunnery in every county, ” with a truly worthy 
divine, at the appointment of the bishop of the diocese, to direct 
and animate the devotion of sue h a society ” , in 1829 the poet 
Southey, m his Colloquies (cxiii ), trusts that “ thirty years 
hence this reproach also may be effaced, and England may have 
Its B^gumes and its sisters of mercy It is gnevously m need of 
them ” Also small practical efforts were made in the religious 
households of Nicholas Ferrar at Little Gidding, 1625, and of 
William Law at King’s Cliffe, 1743 , and under Charles II , 
says Fr Bede, Autob , “about 12 Protestant ladies of gentle 
birth and considerable means ” founded a shortlived convent, 
with Bancroft, then Dean of St Paul’s, for director 

Southey’s appeal had weight, and before the thirty years 
had passed, compassion for the needs of the destitute in great 
cities, and t(ie impulse of a strong Church revival, aroused a 
body of laymen, among whom were included Mr Gladstone, 
Sir T D Acland, Mr A J Beresford-Hope, Lord Lyttelton 


and Lord John Manners (chairman), to exertions which restored 
sisterhoods to the Church of England On 26th March 1845 
the Park Village Community was set on foot in Regent’s Park, 
London, to minister to the poor population of St Pancras The 
“ Rule ” was compiled by Dr Pusey, who also gave spiritual 
supervision In the Crimean War the superior and other sisters 
went out as nurses with Florence Nightingale The community 
afterwards united with the Devonport Sisters, founded by Miss 
Sellon m 1849, and together they form what is known as Ascot 
Pnory The St Thomas’s sisterhood at Oxford commenced 
m 1847 , and the present mother-superior of the Holy Trinity 
Convent at Oxford, Marian Hughes, dedicated herself before 
witnesses to such a life as early as 1841 (Liddon’s Life of Dr 
Pusey, 111 ) 

Four sisterhoods stand together as the largest those of Clewer, 
Wantage, All Saints and East Grmstead , and the work of the first 
may stand as a Specimen of that of others The “ Community of 
St John the Baptist ' at Clewer, near Windsor, arose in 1849 through 
the efforts of Mrs Tennant and the vicar, afterwards warden of the 
society, the Rev T 1 Carter, to save fallen women Under the first 
superior, Harnet Monsell, the numbers grew apace, and are now 
above 200 Their services to society and the Church include 6 
houses for fallen women, 7 orphanages, 9 elementary and high schools 
and colleges, 5 hospitals, mission work in 13 parishes and visiting in 
several marned quarters ” of barracks Many of these are im- 
portant mstitutions, and their labours extend over a wide area , two 
of the settlements are in India and two m the United States A hst 
of 26 sisterhoods is given in the Official Year-Book of the C E (1900), 
to which may be added 10 institutions of deaconesses, many of whom 
live m community under rule The Episcopal Church of Scotland has 
3 sisterhoods , and they are found also at Toronto, Saint John the 
Divine’ , Brisbane, Sacred Advent Grahamstown, Rtsurrec- 
tion *' , Bloemfontein, “ St Michael and All Angels ’* , Mantzburg, 

‘ Saint John tlie Divme ” The Year-Book of the Protestant Episcopal 
Church of Amenca (Anghcan) mentions 17 Amencan sisterhoods and 
7 deaconess homes and training colleges 

Practically all Anglican sisterhoods originated in works of 
mercy, and this fact largely accounts for the rapidity with which 
they have won their way to the good will and confidence of the 
Church Their number is believed to exceed 3000, and the de- 
mand for their services is greater than the supply Bishops 
are often their visitors, and Church Congresses, Convocation 
and Lambeth Conferences have given them encouragement and 
regulation This change m sympathy, again, has gained a hearing 
from modern historians, who tend more and more to discredit the 
wholesale defamation of the dissolution period This charitable 
activity, however, distinguishes the modern sister from the nuns 
of primitive and medieval times, who were cloistered and con- 
templative, and left external works to deaconesses, or to lay women 
of a “ third order,” or to the freer societies like the Begumes 
St Vincent dc Paul is considered to have begun the new era with 
his institution of “ Sisters of Charity ” in 1634 Another modern 
feature is the fuller recognition of family ties Rule 29 of the 
Clewer sisters directs that “ the sisters shall have free intercourse 
with relations, who may visit them at any time ” But m most 
essential respects modern sisterhoods follow the ancient traditions 
They devote themselves to the celibate life, have property in 
common, and obseive a common rule of prayer, fellowship 
and work Government is by a sister superior, assisted by various 
officers The warden and chaplain are clergy, and the visitor 
IS commonly a bishop In one important regard there has been 
hesitation, and authorities like Dr Littledale and Bishop Grafton 
contend strongly for the primitive ideal of the convent as family, 
with a constitutional government, as agamst the later and wide- 
spread Jesuit ideal of the convent as regiment, with a theory 
of despotic rule and absolute obedience If some early mistakes 
in the restoration of sisterhoods were due to this exaggerated 
doctrine of obedience, the doctrine itself may be trusted to 
disappear among a Church and people accustomed to free institu- 
tions and to respect for individuality 

Authorities — T T Carter, Memoir of Harnet Monsell , Dr R T 
Littledale, Papers on " Sisterhoods ” m the Monthly Packet (July 
1874-November 1879) , Pari Report on Convent and Monast Inst 
(1870) Lma Eckenstem, Woman under Monashasm , Bishop 
Grafton, Vocation (J ON) 

SISTOVA (Bulg. SvtshUm), the capital of the department 
of Sistova, Bulgaria, on the right bank of the Danube, 40 m, W. 
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ot Rustchuk Pop (1906), 13,408 Despite the lack of railway 
communication, and the migration of the Turkish inhabitants 
after the Russo-Turkish War (1877-1878), Sistova is an important 
commercial centre, exporting wine and gram and importing 
petroleum * 

Sistova IS identified with the Roman colony Novae mentioned 
by Ptolemy The exact site appears to have been Staklen, to 
the west of the present town, which has gradually moved east- 
ward since the i6th century, when it was almost destroyed m 
the Turkish wars It was at Sistova that the peace of 1790 was 
signed, by which the Austrian-Turkish boundary was determined 
The town was burned in i8to by the Russians , but after 1820 
It began to revive, and the introduction of steam traffic on the 
lower Danube (1835) restored its prosperity The Walachian 
town of Alexandria was founded by fugitives from Sistova in 
1878 

SISTRUM (Gr <rtia-rpov, Ger Rappel), an ancient Fgvptian 
instrument of percussion of indefinite musical pitch, a kind of 
metal rattle The sistrum consists of a metal frame in the shape 
of an egg, fastened to a handle, frequently surmounted by a 
grotesque head or by a figure of the sacred lioness Sekhet The 
frame is crossed by four metal horizontal rods passing through 
holes large enough to allow them to rattle when the sistrum is 
shaken, the rods^being prevented from slipping out altogether 
by little metal stops in the shape of a leaf , sometimes metal 
rings are threaded over the rods to increase the jingling The 
sistrum is played also by beating it with a metal stick This 
ancient instrument was extensively used by the priests m the 
temple of Isis to attract the attention of worshippers to different 
parts of the ritual The Egyptians attributed to it, as well as 
to the tambourine, the power of dispersing and terrifying evil 
spirits and more especially the lyphon Queen Cleopatra* 
made use of a large number of sistra at the battle of Actium 
(31 B c ), and accordingly the instalment was satirically called 
Queen Cleopatra’s war trumpet (K S ) 

SISYPHUS, in Greek mythology, son of Aeolus and Enaretc, 
and king of Ephyra (Corinth) He was the father of the sea-god 
Glaucus and (in post-IIomcric legend) of Odysseus lie was said 
to have founded the Isthmian games in honour of Meliccrtes, 
whose body he found lying on the shore of the Isthmus of Connth 
(Apollodorus 111 4) He promoted navigation and commerce, 
but was avaricious and deceitful From Homer onwards Sisy phus 
was famed as the craftiest of men When Death came to fetch 
him, Sisyphus put him into fetters, so that no one died till Arcs 
came and freed Death, and delivered Sisyphus into his custody 
But Sisyphus was not yet at the end of his resources For before 
he died he told his wife that when he was gone she was not to 
offer the usual sacrifice to the dead So m the under world he 
complained that his wife was neglecting her duty, and he per- 
suaded Hades to allow him to go back to the upper world And 
expostulate with her But when he got back to Corinth he 
positively refused to return, until forcibly carried off by Hermes 
(Schol on Pindar, 01 i 97) In the under world Sisyphus was 
compelled to roll a big stone up a steep hill , but before it 
reached the top of the hill the stone always rolled down, and 
Sisyphus had to begin all over again (Odyssey, xi 593) The 
reason for this punishment is not mentioned in Ilomer, and is 
obscure , according to some, he had revealed the designs of the 
gods to mortals, according to others, he was in the habit of 
attacking and murdering travellers The subject was a common- 
place of ancient writers, and was depicted by the painter Foly- 
gnotus on the walls of the Lesche at Delphi (Pausanias x 31) 
According to the solar theory, Sisyphus is the disk of the sun that 
rises every day and then sinks below the horizon Others see in 
him a personification of the waves rising to a height and then 
suddenly falling, or of the treacherous sea It is suggested by 
Welcker that the legend is symbolical of the vain struggle of man 
m tKe pursuit of knowledge The name Sisyphus is generally 
explained as a reduplicated form of cro(/>os ( = “ the very wise ”) , 
Gruppe, however, thinks it may be connected with o-wrvs (“ a 
> Virgil, Aen vul 696, Lucan x 63, Ovid, Am u 13 ii , 
•lart XIV 54 
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goat’s skin ”), the reference being to a ram-charm in which 
goats’skins were used S Kcina.ch(Revuearcheologtque,i^o4)r\ad5 
the origin of the story m a picture, in which Sisyphus was repre- 
sented rolling a huge stone up Acroconnthus, symbolical of the 
labour and skill involved in the building of the Sisypheum 
When a distinction was made between the souls m the under 
world, ‘^’svphus was supposed to be rolling up the stone per- 
petually a-, a punishment for some offence committed on earth , 
and various reasons were invented to account for it 

The •way m which Sisyphus cheated Death is not unique in folk- 
tales Thus in a Venetian story the ingenious Beppo ties up Deatli 
m a bag and keeps him there lor eighteen months , there is general 
rejoicing , nobody dies, and the doctors arc in lugh feather In a 
Sicilian story an innkeeper corks up Death in a bottle , so nobody 
dies for years, and the long white beards are a sight to see In another 
bicihan story a monk keeps Death in his pouch for forty years 
(f F Ciaiie, Italian Popular Tales, 1885) The German parallel is 
Gambling Hansel, who kept Death up a tree for seven years, during 
which ro one died (Gnmm, Household Tales) The Norse parallel 
IS the tale of the Master Smith (L W Dasent, Popular Tates pom 
the Norse) For a Lithuanian parallel, see A Schleicher, Lttamsche 
Marchen, Spnchworte, Ratsel und Lteder (1857) , for Slavonic 
parallels, F S Krauss, Sagen und Marchen der ^udslaven, 11 Nos 
125, 126, see also Frazer's Pausantas, m p 33 , O Giuppe, Gritf- 
chtsche Mythologie (1906), 11 , p 1021, note 2 

SITAPUR, a town and distnct of British India in the Lucknow 
division of the United Provinces The town is on the river 
Sarayan, half-way between Lucknow and Shahjahanpur, and on 
the Lucknow-Bareilly railway, 53 m N W from Lucknow 
Pop (1901) 22,557 It IS a cantonment, garrisoned by a portion 
of a British regiment It has a considerable trade, principally 
in gram 

The District of Sitapur has an area of 2250 sq m It 
presents the appearance of a vast plain, sloping imperceptibly 
from an elevation of 505 ft above sea-level m the north-west to 
400 ft m the south-east The country is well-wooded with 
numerous groves, and well cultivated, except m those parts 
where the soil is barren and cut up by ravines It is intersected 
by numerous streams, and contains niany shallow ponds and 
natural reservoirs, which overflow during the rams, but become 
dry m the hot season Excep*- ir the eastern portion, which lies 
m the doabs between the Kewani and Chauka and the Gogra 
and Qiauka rivers, the soil is as a rule dry, but even this moist 
tract IS interspersed with patches of land covered with saline 
efflorescence called reh I he principal rivers are the Gogra, 
which IS navigable by boats of large tonnage throughout the year, 
and the Chauka The clunate is considered healthy, and the 
cantonments of Sitapur are famous for the low mortality of the 
British troops stationed there The annual rainfall averages 
about 38 in 

In igoi the population was 1,175,473, showing an increase of 
9 % in the decade The principal crops are wheat, nee, pulses, 
millets, barley, sugar-cane and poppy The district is traversed 
by the Lucknow-Bareilly section of the Rohilkhand and Kumaon 
railway The history of Sitapur is closely associated with that 
of the rest of Oudh The district figured prominently m the 
Mutiny of 1857, when the native troops quartered m the canton- 
ments fired on their officers, many of whom were killed, as were 
also several military and civil officers, with their families, m 
attempting to escape 

See Sitapur District Gazetteer (Allahabad, 1905) 

SITKA (formerly New Archangel), a city and historically the 
most notable settlement of Alaska, on the W coast of Baranof 
Island, m Sitka Sound, m lat 57° 03' N and long 135° 19' W 
(from Greenwich), and about 100 m S S VV of Juneau Pop 
(1890) 1193 (300 white and 893 natives), (1900) 1396 It is 
served by steamer from Seattle, Washington , there is cable 
connexion with the United States, and a six-dav mail service 
from Pacific ports, via Juneau The city is prettily situated on 
an island-studded and mountain-locked harbour, with a back- 
ground of forest and snow-capped mountain cones , an extinci 
volcano, Mt Edgecumbe (3467 ft ), on Kruzof Island, is a con- 
spicuous landmark in the bay Sitka’s mean annual tempera- 
ture IS 2® higher than that of Ottawa, and its climate is more 
equable The mean annual temperature is about 43® F. , the 
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monthly means range from 33* (January) to 56° (August), and 
Lhe extreme recorded temperature from —4° to 87° F Two- 
thirds of the davs of the year are cloudy , on about 208 days m 
the year it rams or snows , the normal rainfall is 88 i in , the 
extreme recorded rainfall (in 1886) is 140 26 in The city m- 
cludes an American settlement and an adjoining Indian village 
fn addition to U S government buildings (marine hospital and 
barracks, agricultural experiment station, wireless telegraph 
dation and magnetic observatory), there are two public schools 
one for whites and one for Thhnkets), the Sheldon Jackson 
ethnological) Museum, which is connected with the Presbyterian 
[ndustnal Training School, a parochial school of the Orthodox 
[Jrcek (Russian) Church, a Russian-Grcek Church, built in 1816, 
ind St Peter’s-by-the-Sea, a Protestant Episcopal mission, 
)uilt m 1899 Sitka is the see of a Greek Catholic and of a 
Protestant Episcopal bishop Tn its early history it was the 
leading trading post of Alaska After the discoveries of gold in 
the last decade of the 19th century it wholly lost its commercial 
primacy, but business improved after the discovery of gold in 
1905 on Chicagoff Island, about 50 m distant There is a very 
>light lumber industry , salmon fisheries are of greater import- 
ini ( In the surrounding region there are gold and silver mines 
Old Sitka or Fort Archangel Gabriel, about 6 m from the 
present town, was founded in May 1799 The fort was over- 
vhelmed by the Thlinkets in 1802, but was recaptured by the 
Russians in September 1804 The settlement was removed at 
his time by Alexander Baranof to the present site Thereafter 
mill 1867 It was the chief port and (succeeding Kodiak) the seat 
)f government of Russian America , it is still the headquarters 
)f the Assistant Orthodox Greek bishop of the United States 
The formal transfer of Alaska from Russian to American posses- 
.lon took place at Sitka on the i8tn of OctoDer 1867, Duni^ 
he next ten years Alaska was governed by the department of 
var, and Sitka was an army post It was the seat of govern- 
nent of Alaska until 1906, v^hen Juneau became the capital 
SITTINGBOURNE, a market town in the Faversham parlia- 
nentary division of Kent, England, on a navigable creek of the 
)wale, 44J m E S E of London by the South Eastern and 
"hatham railway Pop of urban district (1901) 8943 It con- 
ists nrmcipally of one long street (the Roman Watling Street) 
md the northern suburb of Milton, a separate urban district 
pop 7086), celebrated for its oysters, the fishery of which 
ised to employ a large number of the inhabitants Brick and 
ement making is an important industry, and there are corn and 
)aper mills I he export trade m corn and import trade in coal 
s considirable St Michael’s church, originally Early English, 
mderwent exten^Jivc restoration m 1873 An earthwork known 
IS Castle Rough, m the marshes below Milton, was prolxibly the 
vork of Hasten the Dane in 892, and Bayford Castle, a mile 
listant, occupies the site of one said to have been built m ojpposi- 
lon by King Alfred Tong Castle is about 2 m E of Sitting- 
lourne It consists of a high mound surrounded by a moat, 
ind IS said to have been erected by Hengest I* ragments of 
nasonry exist about the mound The story of the founding of 
he castle resembles that connected with the city of Carthage 
^rtigern is said to have granted Htngcst as much land as an 
tx-hulc could encompass, and the hick being cut into strips the 
itc of Tong Castle was accordingly marked out The same 
radition attaches to Tong ( astle in Shropshire Tradition also 
isserts, according to the 12th century chronicler, Geoffrey of 
ilonmouth, that it was in Tong Castle that Vortigern met 
iowend, Hengest’s daughter, and became so enamoured of her 
IS to resign hit. kingdom to her father In the time of Richard II 
Tong Castle belonged to Edmund Mortimer, earl of March 
Sittingboume (Sa’dungburna, Stdyngbourn) is mentioned m 
laxon documents m 989 and frequently in contemporary records 
if the 13th and 14th centuries The first charter was not ob- 
ained until 1573, when it was incorporated by Elizabeth under 
he title of a “ guardian and free tenants ” of the town of Sitting- 
lourne A weekly market was granted, two fairs yearly at 
Vhitsuntide and Michaelmas, and many other privileges This 
barter obtained until m 1599 a second one incorporated the 


town by the name of “ mayor and jurats ” and regranted th® 
market and fairs together with some additional privileges, 
among others that of returning members to parliament, which, 
however, was never exercised 

SITTING BULL (c 1837-1890), a chief and i;nedicine man of the 
Dakota Sioux, was born on Willow Creek in what is now North 
Dakota about 1837, son of a chief named Jumping Bull He 
gained great influence among the reckless and unruly young 
Indians, and during the Civil War led attacks on white settle- 
ments m Iowa and Minnesota Though he had pretended to 
make peace m 1866, from 1869 to 1876 he frequently attacked 
whites or Indians friendly to whites His refusal to return to the 
reservation m 1876, led to the campaign in which General 
George A Custer {qv) and his command were massacred 
Fearing punishment for his participation in the massacre 
Sitting Bull with a large band moved over into Canada He 
returned to the United States in 1881, and after 1883 made his 
home at the Stand mg Rock Agency Rumours of a coming Indian 
Messiah who should sweep away the whites, and Indian dissatis- 
faction at the sale of their lands, created such great unrest in 
Dakota m 1889-1890 that it was determined to arrest Sitting 
Bull as a precaution He was surprised and captured by Indian 
police and soldiers on Grand river on the 15th of December 1890, 
and was killed while his companions were attempting to rescue 
him 

SIVA, in Hindu mythology, a god who forms the supreme 
trinity with Brahma and Vishnu As Brahma is the creator 
and Vishnu the preserver, so Siva is the destroyer His name 
docs not occur m the Vedas, but in later Hinduism he is an 
impiortant divinity Though Siva’s personal appearance is 
fully described in the Puranas, it is in the form of the hnga 
(phallic emblem) that he is almost universally worshipped 
Death being a transition to a new form of life, the destroyer is 
really a re-creator, and thus Siva is styled the Bright or Happy 
One He is exclusively a post-Vedic god, though he has been 
identified by the Hindus with the Rudra of the Vedas, and 
numerous features of Siva’s character and history are developed 
from those of Rudra See further Brahmanism and Hinduism 

SIVAGANGA, a town of British India, m the Madura district 
of Madras, 25 m E of Madura Pop (1901) 9097 It contains 
the residence of a zamindar, whose estate covers an area of 1680 
sq in and pays a permanent land revenue of £20,000^ The 
succession has been the subject of prolonged litigation 

SIVAJI (1627-1680), founder ol the Mahratta power in India, 
was born m May 1627 He was the son of Shahji Bhonsla, a 
Mahratta soldier of fortune who held a jagtr under the Bijapur 
government From an early age he excelled in horsemanship 
and the use of weapons, and regarded himself as appointed to 
free the Hindus from the Mahommedan yoke With this object 
he formed a national party among the Hindus of the Deccan, and 
opposed m turn the vassal power of Bijapur and the imperial 
armies of the Mogul of Delhi By dint of playing off his enemies 
against each other and by means of treachery, assassination and 
hard fighting, Sivaji won for the Mahrattas practical supremacy 
in western India In 1659 he lured Afzul Khan, the Bijapur 
general, into a personal conference, and killed him with his own 
hand, while his men attacked and routed the Bijapur army 
In 1666 he visited the Mogul emperor, Aurangzeb, at Delhi, 
but on his expressing dissatisfaction at not being treated with 
sufficient dignity, he was placed under arrest Having effected 
his escape m a sweetmeat basket, he raised the standard of 
revolt, assumed the title of raja, and the prerogative of coming 
money in his own name But whilst at the height of his power 
he died on the 5th of April 1680 at the age of fifty-three 
Sivaji was an extraordinary man, showing a genius both for war 
and for peaceful administration , but he always preferred 
to attain his ends by fraud rather than by force He is the 
national hero of the Mahrattas, by whom he is regarded almost as 
a deity 

See Grant Dui^ Htstory of the Mahrattas (1826) ; Knshnaji 
Ananta, Life and Exploits of Sivajt (1884) , and M G Ranade, Rise 
0/ the Maratha Power (Bombay, 1900) 
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SIVAS, one of the largest and most important vilayets of Asia 
Minor, lying between 38° 30' and 41° N and 35° 30' and 39® E 
It IS rich in mineral wealth— silver, lead, copper, iron, manganese, 
arsenic, alum, salt and coal , and has several hot and cold mineral 
springs, and large forests of fir, pine, beech and oak The climate 
IS good, the average elevation of the province being over 31500 ft , 
and the soil fertile Wheat and barley are largely grown on the 
plateau, and m the lower districts there are extensive fruit 
orchards and vineyards The port of the vilayet is Samsun 
{q V ), whence a chausiee runs througli Amasia, Tokat, and 
Sivas to Kharput , but Sivas is also connected by road with the 
minor Black Sea ports, Unieh, Ordu and Kerasund The rates 
for transport are, however, prohibitive Angora is the nearest 
railway point 

Sivas (anr Me^alopohs-Sebasteia), altitude 4420 ft , is also 
the name of the chief town of the vilayet (and Of a sanjak of the 
same name) It is situated in the broad valley of the Kizil 
Irmak, on one of its right bank tributaries, the Murdan Su 
Pop over 43,000, fully two-thirds Mussulman The climate is 
healthy but severe m winter Coarse cotton cloth and woollen 
socks are manufactured The medresses (colleges), built in the 
13th century by the Seljuk sultans of Rum, are amongst the 
finest remains of Moslem art in Asia Minor In one of them is the 
tomb of Its foundor, Izz ud-din Kai Kaus I (1210-1219) Near 
the town is the Armenian monastery of the Holy Cross, m which 
are kept the throne of Senekhenm and other relics Ihere are 
several Armenian churches of interest, a flourishing American 
mission with church and schools, and a Jesuit mission Under 
Diocletian Sebasteia became the capital of Armenia Minor, and 
m the 7th century that of the Sebasteia Theme Justinian 
rebuilt the walls and, under the Byzantine emperors, it was 
second only to Caesarea in size and wealth In 1021 Senekhenm, 
king of the Armenian province of Vaspuragan (Van), ceded his 
dominions to Basil II , and became the Byzantine viceroy of 
Sebasteia and the surrounding country This position was held 
by his successors until the town fell into the hands of the Turko- 
mans after the defeat of Romanus II by the Seljuks (1071) 
After having been ruled for nearly a century by the Danishmand 
amirs, it was taken (1172) by the Seljuk sultan of Rum, and 
in 1224 was rebuilt by Sultan Ala-ed-din Kaikobad I In 1400, 
when captured by Timur, the city is said to have had ioo,ooo 
inhabitants, and to have been famous for its woollen stuffs 
On this occasion the bravest defenders were massacred, and 4000 
Armenians were buried alive Mahommed the “ Conqueror ” 
restored the citadel, and the place has ever since been an import- 
ant Ottoman provincial capital Early m the 19th century, 
like all other Ottoman towns, it was terrorized by janissaries, 
with whom Mahmud II commissioned the great Derc Bey of 
Yuzgat, Chapan Oglu, to deal in 1818 The news of his drastic 
success provoked a dangerous not in Stambul, which postponed 
by some years the final tragedy of the janissaries Rom 1880 
to 1882 Sivas was the resident e of the British military consul- 
general for Asia Minor , but it has now only an American vice- 
consulate Mechithar, the founder of the Mechithansts {qv) 
and of the famous monastery at Venice, was born (1676) at 
Sivas (C W W D G H) 

SIVORl, ERNESTO CAMILLO (1815-1894), Italian violinist, 
was born at Genoa on the 25th of October 1815, and was taught 
by Restano, Paganini, Costa and Dellepiane His talent was 
extraordinarily precocious From 1827 Sivori began the career 
of a travelling virtuoso, which lasted almost without interruption 
until 1864 He played Mendelssohn’s concerto for the first time 
in England, in 1846, and was in England again in the seasons of 
1851 and 1864 He lived for many years in Pans, and died at 
Genoa on the 18th of February 1894 

SIVRI-HISSAR, “ Pointed-Castle,” a town of Asia Minor, in 
the Angora vilayet, situated 8 m N of the site of Pessmiis, at 
the foot of a lofty double-peaked ridge of rock, which bears the 
rums of a Byzantine castle It is a road and commercial centre, 
with a trade in opium and mohair The population includes a 
large Armenian community The town occupies the site of 
ancient Palta, re-founded and re-named Justinianopolis by the 
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emperor Justinian It was one of the chain of fortresses on the 
Byzantine military road across Asia Minor, and became the chief 
city of Galatia Salutaris about a d 700, succeeding to the 
heritage of Pessmus, whose metropolitan transferred his seat to 
the new capital, and held the title of ” archbishop of Pessmus 
or of Justinianopolis ” 

SIWA, an oasis m the Libyan Desert, politically part of Egypt 
It is also known as the oasis of Ammon or Jupiter Ammon, 
Its ancient Egyptian name was Sekhet-am, “ Palm land ” The 
oasis lies about 350 m W S VV of C airo, its chief town, also 
called Siwti, being situated m 29® 12' N , 25° 30' E The oasis 
IS some 6 m long by 4 to 5 wide Ten miles north-east is the 
small oasis of Zetun, and westward of Siwa extends for some 
50 m a chain of little oases The population of Siwa proper 
(1907 census) was 3884 The inhabitants are of Libyan (Berber) 
stock and have a language of their own, but also speak Art bic 
The oasis is extremely fertile and contains many thousands of 
date palms The town of Siwa is built on two rocks and resembles 
a fortress The houses are frequently built on arches spanning 
the streets, which are narrow and irregular 

The oasis is famous as containing the oracle temple of Ammon, 
which was already famous in the time of Herodotus, and was 
consulted by Alexander the Great The remains of the temple 
are in the walled village of Aghormi, 2 m E of the town of Siwa 
It IS a small building, with inscnptions dating from the 4th 
century b c The oracle fell into disrepute during the Roman 
occupation of Egypt, and was reported dumb by Pausanias, 
CAD 160 Siwa was afterwards used as a place of banishment 
for criminals and political offenders After the Mahommedan 
conquest of Eg> pt Siwa became independent and so remained 
until conquered by Mehcmct All in 1820 It is now governed 
by Its own sheikhs under the supervision of an Egyptian mamur 
responsible to the mudir of Behera 

Siwa contains many relics of antiquity besides the rums of 
the temple of Ammon Near that temple are the scanty remains 
of another temple of the same century, Umm Beda, with reliefs 
depicting the piince of the oasis making offerings to Ammon, 
“ lord of oracles ” At Jcbel Muta, 1 m N E of Siwa, are tombs 
of Ptolemaic and Roman date , 10 m E of Aghormi is a well- 
preserved chapel, with Roman graves , at Kasr Rumi is a Doric 
temple of the Roman period 

The oasis lies close to the 'Injiolitan frontier and is largely 
dominated by the sect of the Scnussi {q v ), whose headquarters 
were formerly at Jarabub, 80 m to the north-west The Senussi 
successfully prevented various explorers penetrating westward 
beyond Siwa The first European to reach Siwa since Roman 
times was W G Browne, who visited the oasis in 1792 He was 
followed in 1798 by F Homcmann Both these travellers 
started from Cairo , m 1820 General H Mmutoli gained the 
oasis from the Gulf of Solum In 1869 Gerhard Rohlfs reached 
Siwa via Tripoli, and subsequentlv the ruins were examined 
by Professor G Steindorff After the occupation of Egvpt by 
the British steps were taken to enforce the authonty of the 
government m biwa, where order proved difficult to maintain 
Ihere were serious disturbances in 1909, and as a result m 1910 
a telegraph line was built across the desert from Alexandria to 
the oasis 

See G Steindorff, Durch die Ltbysche Wxiste zur Ammisoase (Biele- 
feld and Leipzig, 1004) , A Silva White, trom Sphinx to Oracle 
(London lid, 1898), Murray’s Handbook for Egypt (nth ed , 
London, 1907) , T B Ilohlcr Riport on the Oasts of Siva (Cairo, 
1900), also the works of the earlier tra\ cllcrs named (F R C ) 

SIWALIK HILLS, a name given to the foot-hills of the Hima- 
layas m Dehra Dun district of the United Provinces of India, 
and m Nahan state and Hoshiarpur district of the Punjab 
Tlie range runs parallel with the Himalayan system from Hardwar 
on the Ganges to the banks of the Beas, with a length of 200 m 
and an average width of 10 m The elevation vanes from 2000 
to 3500 ft Geologically speaking the Siwaliks belong to the 
tertiary deposits of the outer Himalayas, and are chiefly composed 
of low sandstone and conglomerate hills, the Solidified and 
upheaved detritus of the great range m their rear The mter- 
1 mediate valley lying between the outer hills and the Mussoone 



SIWARD— SIXTUS (POPES) 


164 

mountains is known a,s the Dehra Dun (or Dehra valley) and 
contains a considerable Eurasian colony and some Bntish tea- 
planters The principal pass is that of Mohan by which the main 
road from Saharanpur to Dehra and Mussoorie traverses the 
range The Siwahk formation (distinguished for its extraordinary 

wcaltli of palaeontological remains) is found on the North-West 
Frontier occupying much the same position relatively to the 
buliman range as it does to the Himalayas, t e it faces the plains 
and becomes the outermost wall of the hills 
SIWARD (d 1055), earl of Northumbria, was a Dane by birth 
and jirobably came to England with Canute He became earl 
of Doiraafter the death of Ladwulf Cuttl, earl of Northumbria, 
about 10 ^8, and earl of all Northumbria after murdering Eadwulf, 
earl of Bernicia, m 1041 He supported Edward the Confessor 
m his quarrel with Earl Godwine in 1051, and was appointed 
carl of Huntingdon soon after this date In 1054 Siward invaded 
Scotland in the interests of his kinsman Malcolm C anmore, and 
he completely routed King Macbeth in a battle in which his son 
Osbt orn was killed Early in 1 os S the carl died at York Shake- 
sptare introduces ‘'iward and lus son, whom he calls young 
Siward, into the tragedy of Macbeth, and represents the old man 
as saying when he heard th.it his son’s wounds were m front, 
“ Had I as many sons as I have hairs, I would not wish them 
to a fairer death ” Siward, a man of unusual strength and size, 
IS said to have risen from his bed at the approach of death, and 
to have died dressed m all his armour He built a minster near 
York which he dedicated to St Olaf, and where he was buried , 
and one of his sons was Earl Waltheof 
See L A Frtpman, 1 he Norman Conquest, voh u and m (1870- 
1870) , and W F Skene, Celtic Scotland (1876-1880) 

SIXTUS, the name of five popes 

Sixtus I (Xystus), was the sixth bishop of Rome(c 116-125) 
and took the name on that account Sixtus II , successor of 
Stephanus I as bishop of Rome in 257, suffered martyrdom 
under Valerian on the 6th of August 258 Pie restored the 
relations with the African and E-astern Churches which had 
been broken off by his predecessor on the question of heretical 
baptism Dionysius succeeded him 
Sixtus III was bishop of Rome from the 31st of July 
4^2 to the 19th pf August 440 Before his elevation to the 
ontificatc he had been suspected of favouring the Pelagians, 
ut when he became pope he disappointed their expecta- 
tions, and repelled their attempts to enter again into com- 
munion with the Church 13 unng his pontificate the dispute 
was settled between Cyril of Alexandria and John of Antioch, 
who had been at variance since the council of P phesus, but he 
hunself had some difficulties with Proclus of Constantinople 
with regard to the vicariate of Thessalonica (L d *) 

Sixtus IV (P'rancesco della Rovere), pope from the 9th 
of August 1471 to the 12th of August 1484, was bom of a 
poor family near Savona in 1414 He entered the Franciscan 
order at an early age and studied philosophy and theology 
at the universities of Padua and Bologna He speedily acquired 
a great reputation as an eloquent preacher, and, after filling 
the offices of procurator at Rome and provincial of Liguria, 
tie was chosen general of his order m 1464 Three years later 
he was, to his own surprise, made cardinal-priest of St Pietro m 
V incoli by Paul II , whom he succeeded as pope Some writers 
ha\e maintained that this sudden elevation of the most recent 
member of the Sac red College was due to bnben^ in the conclave, 
whilst the apologists of Sixtus affirm it was due to the friend- 
ship of the powerful and upright Cardinal Bessarion, and explain 
that the pope, having been brought up in a mendicant order, 
was mexperienced and did not appreciate the liberality of his 
donations after his election There is no doubt that the expendi- 
tures of his pontificate were prodigal Sixtus sent Cardinal 
Caraffa with a fleet against the Turks, but the expedition was 
unsuccessful He continued to condemn the Pragmatic Sanction 
in France, and denounced especially the ordmance of Louis 
XL which required (8th of January 1475) ^he royal placet for 
the publication of all papal decrees He likewise contmued 
his predecessor’s negotiations with the Tsar Ivan III for the 


reunion of the Russian Church with the Roman sec and for 
support against the Turks, but without result He was visited 
in 1474 by King Christian of Denmark and Norway, and m the 
following year (12th of June) he established the university of 
Copenh^en Sixtus soon abandoned his oniversal policy in 
order to concentrate attention on Italian politics, and the 
admirable energy which he had shown at fir^t was clouded by the 
favours which he now heaped upon unworthy relations Not 
content with enriching them by gifts and lucrative offices, he 
made their aggrandizement the principal object of his policy 
as a secular pnnee Sixtus was cognisant of the conspiracy of 
the Pazzi, plotted (1478) by his nephew, Cardinal Riano, p^amst 
Lorenzo de’ Medici He entered into a fruitless and inglorious 
war with Florence, which kept Italy for two years (1478-80) in 
confusion He next incited the Venetians to attack Ferrara, and 
then, after havhig been delivered by their general, Roberto 
Malatesta, from a Neapolitan invasion, he turned upon them 
and eventually assailed them for refusing to desist fiom tha 
hostilities which he had hunself instigated He relied on the 
co-operation of Lodovico Sforza, who speedily forsook him , 
and vexation at having peace forced upon him by the prince* 
and cities of Italy is said to have hastened his death Several 
events of his pontificate are noteworthy he granted many 
privileges to the mendicant orders, especially to the Franciscans , 
he endeavoured to suppress abuses m the Spanish Inquisition , 
he took measures against the Waldenses , he approved (1475) 
the office of the Immaculate Conception for the 8th of December , 
m 1478 he formally annulled the decrees of the council of ( on- 
stance , and he canonized St Bonaventura (14th of Apnl 1482) 
The most praiseworthy side of his pontificate was his munificence 
as a founder or restorer of useful institutions, and a patron of 
letters and art He established and richly endowed the first 
foundling hospital, built and repaired numerous churches, 
constructed the Sistmc Chapel and the Sistine Bridge, improved 
church music and instituted the famous Sistine choir, commis- 
sioned pamtings on the largest scale, pensioned men of learning, 
and, above all, immortalized himself as the second founder 
of the Vatican library These great works, however, were not 
accomplu hed without grievous taxation Annates were increased 
and simony flourished Though himself pious, of blameless 
morality, hospitable to a fault, and so exempt from avarice, 
says his secretary Conti, that he could not endure the sight 
of money, it was Sixtus’s misfortune to have had no natural 
outlet for strong affections except unworthy relatives , and his 
great vices were nepotism, ambition and extravagance He 
died on the 12th of August 1484, and was succeeded by 
Innocent VIII 

See L Pastor, History of the Popes, vol, iv , trans by F I Antrobus 
(London, 1898) , M Creighton, History of the Papacy, vol iv 
(London, 1901) , F Gregorovius, Pome in the Middle 4 ges, vol vn , 
trans by Mrs G W Hamilton (London, 1900-1902), Jacob Burck- 
hardt, Oeschichte der Renaissance in Italien (4th ed , 1904) . J A 
Symonds, Renaissance in Italy F Fta.ntz, bixtus I V u die Republth 
Florenz (Regensburg, 1880) I Schlccht, Sixtus I'V u die Qcut- 
schen Drucker in Rom,” in S Ehscs, festschrift zu elfhundertjahrtgen 
Jubtlaum des Campo Santo (Freibirg, 1897), Aus den Annaten- 
Registern der Papste Lugen IV , Pius II , Paul II u Sixtus IV , 
cd by K Hayn (Cologne, 1896) (C H Ha ) 

Sixtus V (Felice Peretti), pope from -1585 to 1590, was born 
at Grottamara, in Ancona, on the 13th of December 1521 He 
was reared in extreme poverty , but the story of his having 
been a swineherd m his youth appears to be open to question 
At an earlv age he entered a Franciscan monastery He soon 
gave evidence of rare ability as a preacher and a dialectician 
About 1552 he came under the notice of Cardinal Carpi, pro- 
tectoi of lus order, Ghishen (later Pius V ) and Caraffa (later 
Paul IV), and from that tune his advancement was assured 
He was sent to Venice as mquisitor-general, but carried matters 
with a high hand, became embroiled m quarrels, and was forced 
to leave (1560) After a brief term as procurator of his order, he 
was attached to the Spanish legation headed by Buoncampagno 
(later Gregory XIII) 1565 The violent dislike he conceived 
for Buoncampagno exerted a marked influence upon his subse- 
quent actions He hurried back to Rome upon the accession of 
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Plus V , who made him apostolic vicar of his order, and, later 
(1570), cardinal During the pontificate of Gregory XIII he 
lived in retirement, occupied with the care of his villa and with 
his studies, one of the fruits of which was an edition of the works 
of Ambrose , not neglecting, however, to follow the course of 
affairs, but carefully avoiding every occasion of offence This 
discreetness contributed not a little to his election to the papacy 
on the 24th of April 1585 , but the story of his havmg feigned 
decrepitude in the Ginclave, in order to wm votes, is a pure 
invention. One of the things that commended his candidacy 
to certain cardinals was his physical vigour, which seemed to 
promise a long pontificate 

The terrible condition in which Gregory XIII had left the 
ecclesiastical states called for prompt and stern measures 
Against the prevailing lawlessness Sixtus proceeded with an 
almost ferocious severity, which only extreme necessity could 
justify Thousands of brigands were brought to justice within 
a short time the country was again quiet and safe Sixtus next 
set to work to repair the finances By the sale of offices, the 
establishment of new “ Monti ” and by levying new taxes, he 
accumulated a vast surplus, which he stored up against certain 
specified emergencies, such as a crusade or the defence of the 
Holy See Sixtus pnded himself upon his hoard, but the method 
by which it had been amassed was financially unsound some of 
the taxes proved rdinous, and the withdrawal of so much money 
from circulation could not fail to cause distress Immense sums, 
however, were spent upon public works Sixtus set no limit to 
his plans , and what he achieved in his short pontificate is 
almost incredible, the completion of the dome of St Peter’s, 
the loggia of Sixtus in the Lateran , the chapel of the Praesepe 
in Sta Maria Maggiore , additions or repairs to the Quirmal, 
Lateran and Vatican palaces , the erection of four obelisks, 
including that in the piazza of St Peter’s , the opening of six 
streets , the restoration of the aqueduct of Sevenis (“ Acqua 
Felice ”) , besides numerous roads and bridges, an attempt to 
dram the Pontine marshes, and the encour^ement of agriculture 
and manufacture But Sixtus had no appreciation of antiquity 
the columns of Trajan and Antoninus were made to serve as 
pedestals for the statues of SS Peter and Paul , the Minerva 
of the Capitol was converted into “ Christian Rome ” , the 
Septizonmm of Severus was demolished for its building materials 

The administrative system of the church owed much to Sixtus | 
He limited the College of Cardinals to seventy , and doubled the 
number of the congregations, and enlarged their functions, 
assigning to them the principal role in the transaction of business 
(1588) 1 he Jesuits Sixtus regarded with disfavour and suspicion 
He meditated radical changes m their constitution, but death 
prevented the execution of his purpose In 1589 was begun a 
revision of the Vulgate, the so-callod Edtito Sixtina 

In his larger political relations Sixtus, strangely enough, 
showed himself visionary and vacillating He entertained 
fantastic ambitions, such as the annihilation of the Turks, the 
conquest of Egypt, the transporting of the Holy Sepulchre to I 
Italy, the accession of his nephew to the throne of France The 
situation m which he found himself was embarrassing he could 
not countenance the designs of heretical princes, and yet he ' 
distrusted Philip II and viewed with apprehension any extension 
of his power So, while he excommunicated Henry of Navarre, ■ 
and contributed to the League and the Armada, he chafed under 
his forced alliance with Philip, and looked about for escape 
Xhe victories of Henry and the prospect of his conversion to 
Catholicism raised Sixtus’s hopes, and in corresponding degree 
determined Philip to tighten his grip upon his wavering ally 
The pope’s negotiations with Henry’s representative evoked a 
bitter and menacing protest and a categoncal demand for the 
performance of promises Sixtus took refuge m evasion, and 
temporized until death relieved him of the necessity of commg 
to a decision (27th of August 1590) 

Sixtus died execrated by his own subjects , but posterity has 
recognized m hun one of the greatest popes He was impulsive, 
obstinate, severe, autocratic , but his mmd was open to large 
ideas, and he threw himself into his undertakings with an energy 


and determination that often compelled success Lew popes can 
boast of greater enterprise or larger achievements 

Lives of bixtus are numerous , Cicartlh s, m PI itma, De intis 
ponit^ Rom , 13 by a contemporary of the but nevertheless 

of slight imMrtance , Lcti s Vita dt bisto V ( Xmstenlam, 1693, 
translated mto English by Fame worth, 1779) is a caricature, full of 
I absurd tales, utterly untrustworthy, wanting even the savmg merit 
of style , Tempesti’s Stona della vita e geste dt Stslo Quinto (Rome, 
*754-* 755) “ valuable for the large use it makes of the ongmal 
sources, but lacks perspective and is warped by the .mtUor's bbnd 
admiration for hus subject Cesare’s Vila dt 6 tsto V (Naples, 1755) 
IS but aa abndment of fcrapesti Of recent works the best art 
Hubner, Stxle-Qmnt, &c (Pans, 1870, translated into Lnghsh by 
H E H Jermngham, London, 1872) and Capranica, Papa ^isto, 
storiadels XVI (Milan, 1884) bee also Lorentz, bi-r/M5 V u seine 
Zeit (Mainz, 1852) , DumesmI, Hist de Sixte-Quint (Pans, iboy, 
2iid ed), Segretain, Stxle Quint et Iltn/i IV (Pans, 1861, stiongiy 
Ultramontane) , Ranke's masterly portrayal. Popes (Png trans , 
Austui), 1 44b sq , u 205 sq , and v Rcumont, Gesch der Ptadt 
Rom, ui 2, 575 sq , 733 sq Extended bibhographies may be 
found in Herzog-Ha ick, Realencyklopddie, sv “Sixtus V " , and 
Cambridge Mod Hist m 835 sq (T L C ) 

SIZAR, one of a class of students at a college of Cambridge 
University and at Trinity College, Dublin, who, being persons of 
limited means, are received for tower fees, and obtain free 
commons, lodgings or other assistance towards tlieir education 
during their terms of residence At Oxford there was formerly 
a similar class, known as “ Battelers ” or “ Batlers,” who 
originally waited on the Fellow of the College who had nominated 
them, and a still more humble class, the “ servitors,” who, 
perhaps, answered more to a “ subsizar ’ at Cambridge The 
name “ suar ” is to be connected with the “ sizes ” or “ sizings ” 
(“ size ” being a shortened form of “ assize ”), that is the specified 
portions of food and drink issued at a fixed pnee from the buttery 
of the college , the sizar was so styled eitlier because as one of 
his former duties he had to fetch tlie “ sizes ” for others, or 
because he obtained his own free The menial duties of “ sizars ” 
at Cambridge have long become obsolete 

SIZE, a general term for bulk or quantity , also an agglutmant 
consisting of undried glue The two words, though they arc 
so widely separate in meaning, are by etymology the same 
“ Size ” (Lat asstdere, to sit down to) is a shortened form of 
“assize,” through the French and Italian respectively The 
O Fr assts, asstse, and Eng “ assize,” meant a sitting of a 
deliberative or other body , hence decree, ordinance of such a 
body, specifically of such as regulated weights, measures, prices , 
thus It came to mean a standard of measure price, quantity thus 
fixed, and so merely quantity or measure, m which sense it 
remains in the shortened form “ sue ” In the sense of anagglut- 
inant, “ sue ” is an adaptation of Ital sisa, a shortened form of 
asstsa (Lat assidere)y and seems to have meant bv dcnvition 
“ that which painters use to make the colours sit well or suitably ’ 

SKAGERRACK, the arm of the North Sea which gives access 
to the Cattegat and so to the Baltic It is about 140 m long 
and 75 broad On the Danish shore, which is low and beset with 
sand-banks, the strait is shallow 1 o wards the steep Norwegian 
coast Its deepest part is found, 443 fathoms 

For the current;,, temperature and saUiuty of the water, &c , see 
North Sea 

SKAGWAY (a native name said to mean “ home of the north 
wind ”), a city m S E Alaska, in lat 59® 28' N and long 135° 20' 
W , at the mouth of the nver Ski^av, on an indentation of 
Taiya Inlet, a branch of Chilkoot Inlet, leading out of Lynn 
Canal Pop (1900) 3117 It is the seaward terminus of the 
Yukon & White Pass railway, by which goods and passengers 
reach the Klondike , and is connected with Dawson by telegraph 
and with Seattle by cable, and with Seattle, San Francisco and 
other Pacific ports by steamers The climate is comparatively 
dry (annual precipitation about 21 75 m ), between 1898 and 
1902 the minimum recorded temperature was 10® (March), 
the maximum 92® (July), and the greatest monthly range 73® 
(March) Though settled somewhat earlier, Skagway first 
became important dunng the rush m 1896 for tfie Klondike 
gold-fields, for which it is the most convenient entrance hv the 
trail over White Pass, the lower of the two passes to the 
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headwaters of the Yukon, A post-office was established here m 
November 1897 

SKARGA, PIOTR (1532-1612), Polish writer and reformer, 
was bom at Grojec near Warsaw in 1532 He was a member 
of the noble Pawenski family, but his pseudonym of Skarga 
(from “ skarga ” a “ complaint ” or “ accusation ”) speedily 
superseded his real name Educated at Grojec and Cracow, he 
began life as a tutor to the family of Andrew Tenczynski, castellan 
of Cracow, and, some years later, after a visit to Vienna, took 
orders, and from 1563 was attached to the cathedral church of 
Lemberg His oratory was so successful that he determined to 
become a missionary-preacher among the people, in order the 
better to combat the social and political evils of the day By 
way of preparation he studied theology in Italy from 1568 to 
1570, and finally entered the Society of Jesus On his return he 
preached successively at Pul tusk, Jaroslaw and Block under the 
powerful protection of Queen Anne Jagielonika During a sub- 
sequent mission to Lithuania he converted numerous noble 
families, including the Radziwills, and held for some years the 
rectorship of the Jesuit Academy at Wilna, where he composed 
his Lives of the Saints In 1584 he was transferred to the new 
Jesuit College at Cracow He was protected by the valiant 
Stephen BAthory, and the first act of the pious Sigismund III , 
on ascendmg the Polish throne, was to make Skarga his court 
preacher, an office he held for twenty-four years (1588-1611) 
With perfect fearlessness and piercing eloquence, he rebuked 
the sloth, the avarice, and the lawlessness of the diets which 
were doing their best to make government m Poland impossible 
Sometimes, as for instance during the insurrection of Zebrzy- 
dowski, Skarga intervened personally in politics, and on the side 
of order and decency, for his loyalty to the crown was as un- 
questionable as his devotion to the Church Wearied out at 
last, he begged to be relieved of his office of preacher, quitted 
the court, and resided for the last few months of his life at 
Cracow, where he died on the 27th of September 1612 

The most important of his works are Live^ of the Saints (Wilna, 
1579, 27th edition, 1884) , Sermons on Sundays and Saints Days 
(ist ed , Cracow, 1595, Latin ed , Cracow, 1691) , Sermons preached 
before the Diet (last and best edition, Cracow, 1904) and numerous 
other volumes of sermons, some of which have already run through 
thirty editions Oi less importance are his very numerous polemical 
works, though his famous book On the Unity of the Church of God 
(1st edition, Wilna, 1577) directed against the dissenter'^, especially 
the Greek Orthodox schismatics, will always have m histoncni 
interest 

See Izydor Dzieduszycki, Peter Skarga and hts Age (Pol ) 
(Cracow, 1850-1851) (R N B ) 

SKAT, a game of cards, much played in central and northern 
Germany It is generally supposed to have been invented about 
1817 by an advocate of the name of Hempel in Saxc-Altcnburg 
There is, however, some reason for believing that the game is of 
much earlier origin and was played by the Slav inhabitants of 
Saxe-Altenburg long before that date In the home of the game 
of skat (Saxony and Thuringia) the old German single-ended 
cards are usually employed, while m north and south Germany 
French cards are ordinarily used The German cards are thirty- 
two in number and of four suits, — Schellen (bells), the equivalent 
of diamonds , Roth (red), hearts , Grun (green), spades , and 
Eichel (acorn), clubs The eight cards of each suit are the seven, 
eight, mne, ten, Wenzel or knave, queen, king, ace 1 his arrange- 
ment denotes at once the value of the single cards, each following 
card being higher in value than the preceding , i e hearts are 
higher than diamonds, spades than hearts, and clubs (the highest 
colour) takes spades, hearts and diamonds Again 8 takes 7, 

9 takes 8 and 7 , but the knave (called Wenzel or Unter) is an 
exception (see ^low) 

The game is played by three persons , where four play, the 
dealer takes no part m the play though he shares in the winnings 
and losings of the opponents of the player The cards are dealt 
from right to left — or (as skat players say) in the direction 
the coffee-mill is turned After the cards have been shuffled 
and cut, thtf dealer first deals three cards to each player, then 
four and again three, laying aside two cards (the skat) Fach 
player has now ten cards m his hand, which he arranges in "’uits 


-SKATING 

The Wenzel or knaves occupy a peculiar position They are 
not regarded as colour cards, but are essentially trumps and take 
ail other trumps Ihe player sitting to the left of the dealer is 
“ first hand,” and if he himself intends to make a game, mvites 
the others to declare theirs, or if he wishes to j-eserve all rights to 
himself, simply says “ Ich bin vorn ” — “ I have the lead,” and 
then his next neighbour on the left has to offer a game If this 
neighbour holds such cards as to give him no prospect of winning 
he passes, and his neighbour to the left has the right to offer 
a game If he in his turn passes, then the first hand is at liberty 
to determine the game or declare “ Ramsch ” (see below) But 
if the first neighbour thinks he can risk a game, he offers one 
If the first hand reserves this game (see above “ I have the lead ”), 
either because he intends to play it himself or to play a higher 
game, the second hand must go higher or pass, i e renounce a 
game, and then his neighbour to the left has the right to offer, 
and if he again passes and does not offer a higher game than that 
which the first hand intends to play, the latter determines the 
game to be played 

Ihe usual games m skat are the following First tlie simple 
colour game, which is, however, seldom played by skat enthusiasts 
Ihe player has here the right to take up the skat, and to determine 
the suit of the game , but here the rule is that the colour must not 
be lower m value than that of the game offered, though it may be 
higher For instance, if spades are offered, the player cannot take 
hearts as trumps, though he may take clubs, because they are 
higher m value th in spades 

Next to the colour game comes toum6,’' the player turning up 
one of the skat cards, the suit of which becomes trumps If a knave 
be turned up the player may announce ‘ grando ' Ihen comes 
the game of solo, where the player dcclaies which suit shall be 
trumps, and the skat remains intact The highest " solo,” still 
higher than clubs, is grando In this game only the four knaves 
are trumps If the hand playing grando thinks he can make all the 
tricks, he declares open grando — * e shows his hand If in open 
grando a single trick be lost, the player loses the game If one of 
the players holds such cards as to enable him to force his opponents 
to hike all the tricks, he can declare nullo But here the game is 
lost if even a single tnck falls to the player In nullo, the knaves 
are regarded as colour, t e are not trumps Nullo can be played 
open, if there is no probabihty of the player taking a single trick 
Simple nullo counts higher than diamond solo , open nullo comes 
after clubs solo In Ramsch, which hikes place when none of the 
players will risk a gamt, each player takes (as m wlust) all the tricks 
he makes — but only knaves are trumps — and the loser is he who 
makes most points The value of the individual cards given in 
figures IS as follows I he seven, eight and nine count nothang, the 
knave counts 2, the queen 3, king 4, ten lo and ace 1 1 points This 
gives the value of the whole game as 120 points The game is won 
if the player gets one above the half of this sum, i e 61 1 he hand 

that docs not make 30 is Schneider,” that is cut, and ‘ Schwarz” 
(black) if he docs not make a single point 

Skat IS almost invariably played for money, and tlie calculation 
IS made thus Every game and every suit have a set value — 
Colour game 3, 4, 5 and 6, according to the suits 

Tourn6 5, 6, 7, 8 and 12 (the last the grando) 

Solo 9, 10, ii, 12 and 16 (grando) 

These figures are increased by the number of “matadores ” Suppose 
a player of club solo holds all four knaves and the ace and ten of clubs, 
he has a game with 6 matadores By matadores is accordingly 
meant an uninterrupted sequence, e g from the knave of clubs down 
to the seven of trumps If the jdayer has then all four knaves and 
all the cards of the trump suit in his hand (or in the skat), he has a 
game with 1 1 matadores But if a singh card is missing in the senes, 
only the matadores of higher value than the missing card count If, 
for insLince, the knave of hearts is missing, the game m question has 
only 3 matadores To the number of matadoies is added i if the 
game is simply won, 2 if won with Schneider (cut), and 4 if the 
opponents are Schwarz (black) Thus, if a spade solo with 5 mata 
dores is won with Schneider, the wmner makes 5-1-2 xii=77 pomts 

SKATING (Dutch schaats, a skate), a mode of progression 
on ice with the aid of appliances called skates, attached to the 
sole of the shoe by straps, clamps or screws The earliest form 
of skate that we know is that of the bone “ runners ” (still 
preserved in museums) worn by the primitive Norsemen These 
were bound to the foot with thongs The Norse sagas speak 
with pride of the national achievements in skating, and the early 
development of the art was due principally to the Norsemen, 
Swedes, Danes, Finns and the Dutch Whatever its origin in 
Great Britain, skating was certainly a common sport in England 
in the i2th ctntury, as is proved by an old translition ol 
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Fitz-Steven’s Description of London, published m ii8o, in which 
the following words occur — 

“ When the great fenne or moore (which watereth the walls of the 
citie on the North side) is frozen, many young men play on the yce 
asomo tye bones to their feete and under their hcelcs, and 
shoving themselves with a httle picked stafle do shde as swifthe as a 
birdc flycth in the aire or an arrow out of a cross-bow " 

At what period the use of metal runners was mtroduced is 
unknown, but it was possibly not long after the introduction 
into northern Europe, m the 3rd century after Christ, of the art 
of working in iron By the time of Charles II skating had 
become popular, with the aristocracy as well as with the people, 
as IS proved by entries in the dianes of Pepys and Evelyn 

Skating does not appear to have been known in America 
before its colonization by Europeans, though bone shdes were 
used to a limited extent by certain Eskimo tribes 

The modern skate is in the form of a steel blade mounted upon 
a wood or metal base In the old-fashioned skate the wooden 
base was strapped to the boot and kept firm by low spikes or 
screws that entered the sole The next step in development was 
the “ club -skate,** originally Canadian, a patent appliance 
adjusted by clamps to fit the sole There are several varieties 
of club-skates still popular They have a broad blade with 
slightly curved edge, and are more suitable for figure-skating than 
for speed The best skaters now use skates fixed permanently 
to special skatmg^oots 

As in ancient times, skating is most practised by the Scandi- 
navians, Finns, Dutch and British, to whom in modem days 
have been added the (jermans, Swiss, Austrians, and especially 
the Canadians and Americans All these nations have central 
organizations which control skating, the British, founded in 1879, 
being the National Skating Association The American, founded 
in 1884, IS also called the National Skating Association, and 
generally co-operates with the Canadian Amateur Slmting 
Association, founded m i888 

Speed Skating — Of the earUest skating races no records have 
been kept That racing was a popular pastune m Holland two 
centuries and longer ago is proved by the numerous paintings 
of the time depicting racmg scenes In England the first skating 
match recorded was that in which Youngs of Mepal beat Thomson 
of Wimblingdon, both men of the Fens, in the year 1814 The 
Fen country has remained the chief English home of skatmg, 
owing to the abundance of ice in that district, and most British 
champions have been Fensmen, notably the Smarts of Welney 
In January 1823 the Sporting Magazine recorded the first amateur 
match, which was between teams of six gentlemen from March 
and ChaHeris, Mr Drake of Chatteris finishing first In the same 
year a match took place for a silver bowl on the Maze Lake, 
Hertfordshire, over a course 5 m long, the winner being Mr 
Blenkinsop Racing, more or less mtermittent, continued 
annually, the Fen skaters generally triumphing In 1854 
appeared the celebrated William (“ Turkey ”) Smart, who, aftW 
defeating Larmen Register in that year, remained champion for 
more than a decade His nephew George (“ Fish ”) Smart won 
the championship in 1878 and held it until 1889, only to relinquish 
it to his younger brother James The first amateur championship 
of England was held m 1880 at Hendon, and was won by Mr F 
Norman, a Fen skater 

Owing to the great area of Canada and the northern United 
States, and the long and cold winter, the sport of skating is 
indulged in to a greater extent in North America than anywhere 
else, and local matches have been held for years in many places 
Owing to the reputation of Charles June, who was considered 
to be the best American skater from 1838 for many years, his 
place of residence, Newburgh, N Y , on the Hudson River, 
became the headquarters of American speed skating This city 
also IS the birthplace of the Donoghue family, who may be called 
the Smarts of ^erica The most noted members of this family 
were Mr T Donoghue and his two sons, Tim and J F Donoghue, 
each in his day the fastest skater in the world, Joseph Donoghue 
winning every event at the international championship meeting 
at Amsterdam in 1891 There is practically no professional 
ikating in America 
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Skating received a great unpetus during the last decade of the 
19th century, profiting both by the grow mg devotion to athletics 
and by increased facilities of communu ation, which led to inter- 
national competitions and the institution of skating clubs in 
Switzerland and elsewhere, especially those of Davos, St Moritz 
and Gnndelwald, where ice is available every winter Although 
skating instruments are so sunple, the evolution of the skate has 
advanced considerably, contributing to marked improvement in 
the skater’s skill In speed-skating an epoch was marked, first, 
by the almost universal adoption of the Norwegian type of racmg 
skate , and, secondly, by the institution in 1892, at an inter- 
national congress held in Holland, of annual races for the cham- 
pionships of Europe and of the world 

The Norwegian skate, introduced and perfected (1887-1902) 
by Axel Paulsen and Harald Hagen, is constructed with a view 
to lightness, strength, and diminution of friction The blade, 
of specially hardened steel, is set in a hollow horizontal tube of 
aluminium, and connected by similar vertical tubes with foot- 
plates riveted to a closely-fitting boot with thin leather sole 
It IS 16-1 7 i m long and ^2 millimetres thick (i e 019- 078 in ), 
the average employed for hard ice being | mm , often thinner 
towards the heel This thickness is suitable for hard ice, but for 
softer ice or in is preferable The blade is flat on the ice 
throughout, except for an inch in front , this flatness distributes 
the weight, and with the extreme thinness of blade reduces 
friction to a minimum The edges are right angled and sharp 

The skater's style has been modified The blade, when planted 
on the ice with weight upon it, describes a ntaily straight line, tht 
last few feet only curving shghtly outwards as the skate leaves the 
ice Hence the stroke of the best modern skaters is almost, if not 
entnely, on the inside edge, a gam m directness and speed, the outside 
edge being used for curves only The length of stiokc has tended to 
dimmish Contrasted with the 12-18 yards' stroke attributed to the 
old English champion, W Turkey Smart, which was partly on 
the outside edge, the modern racing stroke rarely exceeds 10 yds , and 
IS usually nearer 0 or 7 Particular mstancts \ ary with conditions 
of ice, &c , but at St Petersburg, in 1896, Eden's stroke in the 10,000 
metre race averaged about 7^ yds , that of P Oestlund at Davos, in 
1900, the same (for one lap, 8 yds ) J h Donoghue’s stride in 1891 
was computed at about 0 yds The general effect has been vastly 
mcrcascd sjiecd, and a conjoint cause is the stricter training under 
gone bcfoic important races 

The races held annually since 1892-1893 for the championships of 
Europe and of the world, under the auspices of the International 
Skating Union, have assembled representatives from the skating 
countries of Europe and from Ameiica 

The races are four in number, over distances of 500, 1500, 5000 and 
10,000 metres, and to obtam the title of champion a skater must w m 
three races and finish m the fourth In addition, each country, when 
possible, holds its own championship races 

In England races are still ^ated, witli rare exceptions, on straight 
courses, with a sharp turn round a post or barrel, the distance 
presenbed for N S A championships b^ing m wnth three turns 
ihe Continental and mtemational system mvolves a course with 
straight sides an<l curved ends of such a rachus that no slackening of 
speed IS necessary In both instances the competitors lacc two at a 
time on a double track, and the time test is used Each skater must 
keep his own course, to prevent either from using the other as pace- 
maker or wmd-shield The international regulataons (hiswettlauf- 
Ordnung) prescribe that, if a single track be used, the hindmost 
skater must keep at a minimum distance of 5 metres from the other, 
on pain of disqualification The advantage of inner curve on a 
Continental course is given alternately, and a space left open between 
the tracks at one point for the skaters to cross 

The curves are skated with a step-over-step action, and the direc- 
tion IS always from right to left Hence, on entermg the curve the 
right foot IS brought across in front and set down on the inside edge, 
the left passing behind on the outside edge, and being in its turn set 
down on an outside edge in front The strokes thus form a senes of 
tangents to the curve, and ar“ httle shorter than m the straight 
Witii a radius of 25 and 30 metres, as at Davos, the curves can be 
skated with safety at full speed 

The followmg are the amateur speed records at the prmcipal 
distances 


Distance 

m s. 

Name 

Nationality 

500 metres (546 yds ) 

44 l 

R Gundersen 

Norway 

1,000 

,, (1093 yfl’’ ) 

I 34 

P Oestlund 

„ 

1,500 

„ (1639 yds ) 

2 22f 

P Oestlund 

1 ,, 

5,000 

„ (3 m 188 yds ) 

8 37 f 

J Edtn 

Holland 

10,000 

„ (bm 376 yds) 

17 50^1 

P Oestlund 

Norway 
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The foUuvvuig times and distances have also been recorded m 
Amenca 


Distance 

h m s 

Name 

100 ydi 

9 i 

J S Jolwison 

im 

351 

H P Mosher 

1 m 

2 36 

J Neilson 

2 m 

5 

0 Rudd 

Sm 

14 24 

( 0 Rudd 

10 m 

31 “I 

J S Johnson 

50 m 

3 15 50I 

J F Donoghue 

100 m 

7 U 38I 

J F Donoghue 


See contemporary records in the Field, Outing, and other sorting 

i ournals, as well as the annual almanacs , A Bibliography of Skating, 
>y F W Foster (London, 1898) Skating, in the Badmmton 
Library (1892) , Skating, m the Oval Senes (i^) , “Skating," article 
m the Encyclopaedia of Sport {1899) , Skating, in the Isthmian 
Library (1901) , Skating, by W T Kicljardson (New York, 1903) 
Figure Skating — This variety of skating, as subjected to 
definite rules, is quite modern, having origmated m the 19th 
century, though the cutting of figures on the ice was regarded as 
an accomplishment by skaters long before. 

Although the “ Edinburgh Skating Club,” founded m 1642, 
is the oldest skating organization in Great Britain, the “ Skatmg 
Club ” of Ix)ndon, formed m 1830, 13 the most important, and 
for many years practically controlled figure skating Many other 
important figure skating clubs now exist m Great Britain, for 
entrance into which a certain standard of proficiency is demanded. 
Figure skating championships are now held in many countries 
under the auspices of the national associations, the world’s 
championship meeting being held by the International Skatmg 
Union In England great impetus has been given to figure 
skating by the multiplication of clubs {e g Wimbledon, founded 
1870, Thames Valley, Crystal Palace, &c ) m addition to the 
original ” Skating Club ” and those in Switzerland already 
mentioned , and from the construction of numerous artificial 
rinks, such as at Niagara and Prince’s Club in London, as well as 
by the encouragement afforded by the National Skatmg Associa- 
tion, which offers ist, 2nd and 3rd class badges (and a special 
or ” Diamond ” badge for figure skating) for figure tests as well 
as for speed , in 1893 the Association founded a ” London 
Skating Council,” while in 1898 and in 1902 it held the figure 
skating champion^ip of the world in London In America 
comparatively little interest is shown m this branch of the sport 
In the British style of figure skating, which is not recognized 
by the International Skating Union, the body is held as nearly 
as possible upright, the employed leg is kept straight, the un- 
employed leg carried behind, the arms hang loosely at the sides, 
and the head is turned in the direction of progress In the so- 
called Anglo -Swiss style, affected by British skaters tramed 
at Davos and St Moritz, the upright, almost rigid position is 
insisted on, even the unemployed leg being held straight Much 
more latitude is allowed by the Continental school, though no 
definite rules of form have been laid down The knee of the 
employed leg is slightly bent, and the unemployed leg is m 
constant action, being used to balance the body during the 
execution of the figures The Continental is less difficult in 
execution than the British style, but its movements are less 
graceful There are, of course, local modifications, the strictest 
exponents of the Enghsh school being the Davos and St Mont? 
skaters, while the Continental vanes from the complete abandon 
of the French to the more restrained style of the Germans , 
Canadians cultivate also grape-vines and other two-footed figures 
The essential features are, however, identical Thus Enghshmen 
consider of secondary importance loops, cross-cuts, continuous 
and hand-m-hand skating, though such figures are mcluded in 
the I St class test of the N S A , and devote themselves mamly 
to “ combined figures ” Combined figures have been defined as 
“ symmetrical execution of a figure by one or more pairs of 
skaters ” Originally known as the “ skating t U b figures,” 
they have been gradually developed, and in 1891 delegates from 
the princioal glubs established a regular termmolog) The ideal 
number of skaters for a combined figure is four, though sixes and 
eiahta are seen one being rhosen “ caller ” of the movement to 


be skated Various sets of “ calls ” are arianged at the discretion 
of different clubs, and consist ordinarily of “ turns ” and 
“ changes ” The N S A offer a challenge shield for an annual 
competition m combined figure skating There has, however, 
been a marked tendency towards unification of style, through 
Enghshmen adoptmg Continental methods, fendered almost a 
necessity by the circumscribed area of artificial rinks In 1901 
the Figure Skating Club was established for this purpose, and its 
members attained such success that an English lady, Mrs Syers, 
gained the second place in the w'orld’s championship competition 
m 1902, and with her husband won the International Pair 
Skatmg in that year, and again m 1904, and m 1906 she won 
the ladies’ amateur championship of the world, established in 
that year 

The World’s Figure Skating Championship was won m 1896 
by Fuclis, Austria^ 1897,0 Hugel, Austria , 1898,1! Grenander, 
Sweden , 1899 and 1900, G Hugel, Austria , 1901, 1902, 1903, 
1904, U Salchow, Sweden The competition consists of two 
parts, (a) compulsory figures, (h) free skating, the latter affording 
scope for the performance of aance steps and brilliant mdividual 
figures, such as the “sitting pirouette,” and the “ star,” consist- 
ing of four crosses (forward rocker, back loop, back counter), 
invented by Herr Engelmann and splendidly rendered by 
Herr Salchow 

The skates used for the English and Continental styles are shorter 
than those used for speed-skatmg, and differ m radius, though both 
are of the same type, ten. blade fastened to the boot by sole-plates, 
the " Mount Charles " pattern being the one generally adopted by 
Enghshmen The Enghsh radius is 7 ft , or now moie usually 0 ft , 
the foreign, 5J or even 5 ft, and the result is seen in the larger curves 
skated on the former, and the greater pace obtained owing to de- 
creased friction , at the same time, the difficulty of making a turn is 
greater The Enghsh skate has generally nght-angled edges and 
blade of same thickness throughout, except in the " Dowlcr " variety, 
which is thicKor towards the extremities The foreign skate is some- 
times thicker m the middle than at the ends 

See Skating, in the Badminton Library (1892) , Skating, in the 
Oval Senes (1897) , A System of higure^Skating, by T Maxwell 
Witham (stli ed , 1897) , On the Outside Edge, by G H Fowler 
(1897) , Combined Figure-Skating, by George Wood (1899) , ' Skat- 
ing," in the Encyclopaedia of Sport (189^ , Handbook of Figure- 
Skating, by G II Brown (Springfield, Mass , 1900) , Lessons in 
Skating, by G A Meagher (1900) , 1 xgure-Skaiing, by M b Monier* 
Williams, in the Isthmian Library (1901) , How to become a ^kaUr, 
by G D rhilhps, m Spalding sAllileticLibiary, New York See also 
Roller-Skating 

SKEAT, WALTER WILLIAM (1835- \ English philo- 

logist, was born in London on the 21st of November 1835, and 
educated at King’s College, Ilighgate Grammar School, and 
Christ’s College, Cambridge, of which he became a fellow m 
July i860 In 1878 he was elected Ellington and Bosworth 
Professor of Anglo-Saxon at Cambridge He completed Mitchell 
Kemble’s edition of the Anglo-Saxon Gospels, and did much 
other work both in Anglo-Saxon and m Gothic, but is perhaps 
most generally known for his labours in Middle English, and for 
his standard editions of Chaucer and Piers Plowman (see Lang- 
land) As he himself generously declared, he was at first mamly 
guided in the study of Chaucer by Henry Bradshaw, with whom 
he a to have participated m the edition of Chaucer planned in 
1870 by the University of Oxford, having declined in Bradshaw’s 
favour an offer of the editorship made to himself Bradshaw’s 
perseverance was not equal to his genius, and the scheme 
came to nothing for the time, but was eventually resumed 
and carried into effect by Skeat m an edition of six volumes 
(1894), a supplementarv volume of Chaucerian Pieces being 
published in 1897 He also issued an edition of Chaucer in one 
volume for general r lers, and a separate edition of his ' realise 
on the Asirolabe, with a learned commentary His edition of 
Piers Plowman in three parallel texts was published m 1886 , 
and, besides the Treatise on the Astrolabe, he edited numerous 
books for the Early English Text Society, including the Bruce 
of John Barbpur, the romances of Havelok the Dane and William 
of Palerne, and iElfric’s T ives of the Saints (4 vols ) For the 
Sottish Text Society he edited The Ktngis Quatr, usually 
ascribed to James I of Scotland, and he published an edition 
(2 vols , 1871) of Chatterton, with an investigation 0/ the sources 
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SKEFFINGTON— SKELETON 


of the obsolete words employed by him In pure philology 
Skeat’s pnnapal achievement is his Etymological English 
Dictionary (4 parts, 1879-1882 , rev and enlarged, 1910), the most 
important of tdl his works, which must be considered m connexion 
with the numerous»pubhcations of Uie English Dialect Society, 
in all ot which, even when not edited by himself, he had a hand 
as the founder of the society and afterwards its president 

His other works include Specimens of English from t3g4 to /J97 
(1871) , Specimens of Early Er^ltsh from 1208 to (187*), in 
conjunction with R Morns PrtnetUes of English Etymology (2 
series, 1887 and 1891) , A Concise Dictionary of MidMe English 
(1888), in conjunction with A L Mayhew , A Student’s Pastime 
(1896), a volume of essays , The Chaucer Canon (1900) , A Printer 
of ClassiccU and English Philology {1905), &c , &c 

SKEFnNOTON, SIR WILUAM {c 1465-1535)1 lord deputy 
of Ireland, belonged to a Leicestershire family and was shenff 
of Leicestershire and Warwickshire under Hetiry VII He was 
master of the ordnance and a member of parliament dunng the 
reign of Henry VIII , and m 1529 was appomted deputy in 
Ireland for Henr3'’s son, the duke of Richmond, the nominal 
lord lieutenant of that country He crossed over in August 
1829, but his power was so circumscribed by instructions from 
Henry that the head of the Fitzgeralds, Gerald, 9th earl of 
Kildare, and not Skeffington, was the real governor of Ireland 
This state of aflfaiis lasted for three years and then in 1532 the 
deputy was recalled In 1 534, Kildare bemg m prison m England 
and his son Thomas, afterwards the loth earl, being in revolt, 
Skeffington was again appointed deputy After some delay 
he landed at Dublin in October 1534 and marched at once to 
relieve Drogheda, but further progress in the work of crushing 
the rebellion was seriously delayed by his illness However, m 
the spring of 1535 he was again m the field He took Maynooth, 
the heavy artiUery used by him on this occasion earning for him 
his surname of “ the gunner ” , he forced some of Kildare’s 
allies to make peace and he captured Dungarvan He died on 
the 31st of December 1535 

S^ONESS, a seaside resort m the S Lmdsey, or Homcastle 
parliamentary division of Lmcolnshire, England, 131 m N 
by E from London by the Great Northern railway Pop of 
urban district (1901) 2140 Smee 1873, when railway connexion 
was given with Firsby on the Gnmsby branch Ime, the place 
has undergone a complete transformation, and now possesses 
good hotels and a pier There are broad, firm sands, on which 
account Skegness is much visited On bank holidays and 
>imilar occasions thousands of excursionists come from the 
[nanufacturmg towns within reach It is said that a former 
Skegness, an important haven, was obhterated by the encroach- 
ments of the sea , Leland, wnting m the middle of the i6th 
iientury, states that proofs of this were then extant 

SKELETON. In most animals, and indeed in plants, the 
)hape could not be maintamed without a thickening and harden- 
ing of certain parts to form a support for the whole. These 
lardened ports are called the skeleton (Gr trK«A.A«, I dry), 
uecause they dry up and remam after the rest of the body hM 
hsappeared. In animals the skeleton is usually, and m higher 
inimah alw'vs, rendered more rigid and permanent bv the 
leposit in It of lime salts, thus leadu^ to the formation of bone 
Sometimes, as in most of the lower or mvertebrate animals, 
he skeleton is on the surface and thus acts as a protection as 
veil as a framework This is known as an exoskeleton In the 
iigher or vertebrate anunals there is an mternal or endoskeleton 
md the exoskeleton is either greatly modified or disappears 

The following descriptive account is divided into (i) axial, or 
keleton of the trunk, (2) appendicular or skeleton of the limbs, 
3) skull, (4) visceral skeleton, or those parts which originally 
orm the gill supports of water breathing vertebrates, {5) the 
‘xoskeleton, which is considered under the headmg Skin and 
Exoskeleton These divisions, although they seem logical, 
lannot m practice be stnctly adhered to, especially in the case 
>f the visceral skeleton, because doing so would mvolve, among 
)ther thmgs, separating the description of the upper jaw from 
hat of the rest of the skull For ^e microscopical structure of 
lone see Connective Tissues. 


Axial* 

The axial skeleton, from a stnctly scientific pomt of view, 
should comprise a goi^ deal of the skull as well as the spinal 
column, ribs and breast bone, but, as the skull (qv)is dealt with 
m a separate article, the three latter structures alone are dealt 
with here. 

The Spine, Spinal or Vertebral Column, chine or backbone in 
man consists of a number of superimposed bones which are named 
vertebrae, because they can move or turn somewhat on _ , 
each other It lies in the middle of the back of the neck spine 
and trunk , has the cramum at its summit , the nbs at its sides, 
which m their turn support the upper hmbs , whilst the pelvis, with 
the lower limbs, is jointed to its lower end The spine consists m an 
adult of twenty-six bones, m a young child of thirty-three, certam 
of the bones m the spine of the child 
becoming ankylosed or blended with 
each other in the adult These blended 
bones lose their mobihty and are called 
false vertebrae, whilst those which 
rotam their mobiLty are the true verte- 
brae The bones of the spme are 
arranged in groups, which are named 
from their position — vertebrae of the 
nock or cervical , of the chest, thoracic, 
formerly called dorsal, of the loins, 
lumbar , of the pelvis, sacral , and of 
the tail, coccygeal or caudal , and the 
number of vertebrae m each group may 
be expressed m a formula In man the 
formula is as follows — C7ThiaLjS,Coc4 
=33 bones, as seen m the child , but the 
five sacral vertebrae fuse together mto a 
smgle bone — the sacrum — and the four 
coccygeal mto the single coccyx Hence 
the sacrum and coccyx of the adult are 
the false, whilst the lumbar, dorsal and 
cervical are the true vertebrae 

The vertebrae are irregularly-shaped 
bones, but as a rule have certain 
characters m common Each possesses 
a body and an arch, which enclose a 
nng, with certam processes and notches 
The body, or centrum, is a short 
cylmder, which by its upper and lower 
surfaces is connected by means of fibro 
cartilage with the bodies of the verte- 
brae immediately above and below The 
collective senes of vertebral bodies forms 
the great column of the spine The 
arch, also called neural arch, because 
it encloses the spinal marrow or nervous Fio z — ^The Axial 
axis, spnngs from the back of the cen- Skeleton 

trum, and consists of two symmetneal c, Thecervical vertebrae 
halves umtedbelundmtlie middle Ime ^ The thoracic 
Each half has an an tenor part or pedicle, The lumbar 

and a posterior part or lamina The s® Xhe sacral 
nngs collectively form the spinal canal jjje coccygeal 
The processes usually spnng from the cc *The setiM of twelve 
arch The spmous process projects nbs on one side 

backward from the junction of the two pg niestemum. 
laminae, and the collective senes of j^g The meso-stemum 
these processes gives to the entire Xs The xiphistemum 
column the spiny character from which xjjg dotted VV 

has ansen the term spine, apphed to it represents the vortical 
The transverse processes project out- axis of the spme 
ward, one from each side of the arch ^ 

The articular processes project, two upward and two downward, 
and are for connecting adjacent vertebrae together The notches, 
situated on the upper and lower borders of the pedicles, form in 
the articulated spme the intervertebral foraimna through which the 
nerves pass out of the spmal canal 

The vertebrae m each group have characters which specially dis- 
tinguish them In man amd all mammals, with few exceptions, 
whatever be the length of the neck, the cervical vertebrae _ . . 

are seven m number In man the body of a cervical 
vertebra is comparatively small, and its upper surface 
IS transversely concave , the arch has long and obliquely sloping 
laminae , the ting is large and triangular , the spme is short. Imd, 
and horizontal , toe transverse process consists of two bars of bone, 
the antenor spnugmg from the side of the body, toe posterior from 
toe arch, and unitmg externally to enclose a foramen (vertebrartenal) 
through which, as a rule, the vertebral artery passes . the articular 
processes are flat and oblique, and the upper pair of notches axe 
deeper than toe lower The first, second and seventh cervical 
vertebrae have characters which specially distmgmsli them. The 
first, or aUas, has no body or spino its nng is very large, imd on 
each side of the nng is a thick mass of bone, the lateru mass, by 
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which it articulates with the occipital bone above and the second 
vertebra below. I'he second vertebra, axis, or Vertebra dentata, 
has its body surmounted by a thick, tooth-like odoritoid process, 
which is re^rded as the body of the atlas displaced from its proper 
vertebra and fused with the axis. This process forma a pivot round 
wliich the atlas and head move in turnuig the head from one side 
to the other; the spine is large, thick and deeply bifid. The 
seventh, called Vertebra prominens, 
is distinguished by its long prominent 
spine, which is not bifid, and by the 
small size of the foramen at the root 
of the transverse process. In the 
human spine the distinguislxing char- 
acter of all the cervical vertebrae is 
the foramen at the root of the trans- 
verse process. 

The thoracic vertebrae, formerly 
called dorsal, are twelve in number 
_ , in the human spine. They 

intermediate in size 
v« « rae. ^ position to the cervical 
and lumbar vertebrae, and are all 
distinguished by having one or two 
smooth surfaces on each side of the 
liody for articulation with the head 
of one or two ribs. The arch is short 
and with imbricated laminae ; the 
ring is nearly circular; the spine is 
oblique, elongated and bayonet- 
shaped ; the transverse processe-s are 
directed back and out, not bifid, and 
with an articular surface in front for 
the tubercle of a rib ; and the articular 
processes are flat and nearly vertical. 
The first, twelfth, eleventh, tenth and 
sometimes the ninth, thoracic verte- 
brae are distinguished from the rest. 
The first is in shape like the seventh 
cervical, but has no foramen at the 
root of the transverse proce.ss, and 
has two articular facets on each side 
of the body ; the ninth has sometimes 
only one facet at the side of the 
body : the tenth, eleventh, and 
twelfth have invariably only a single 
facet on the .side of the body, but the 
eleventh and twelfth have stunted 
transverse processes, and the twelfth 
has its lower articular processes 
shaped like those of a lumbar vertebra. 

The lumbar vertebrae in man arc 
five in number. They are the lowest 
, , of the true vertebrae, and 

largest, especially 
verteo ae. centrum. ^ The arch 

has short and deep laminae ; the 
ring is triangular ; the spine is mas- 
sive and hatchet-shaped ; the trans- 
verse processes are long and pointed ; 
the articular are thick and strong, 
the superior pair concave, the inferior 
convex, and the inferior notches, as 
in the thoracic vertebrae, are deeper 
than the superior. In the lumbar 
Vertebrae and in the lower thoracic 
an accessory process projects from 
the base of each transverse process, 
and a mammillary tubercle from each 
superior articular process. The fifth 
lumbar vertebra has its body much 
deeper in front then behind and its 
spine is less massive. 

The sacrum is composed of five 
originally .separate vertebrae fu-sed 
_ into a single bone. 1 1 forms 

the upper and back wall of 
the pelvis, is triangular in form, and 
jxisscsses two .surfaces, two borders, 
a base, and an apex. The anterior 
or pelvic surface is concave, and is 
marked by four transverse lines, which indicate its original 
subdivision into five bones, and by four pairs of foramina, 
through which are transmitted the anterior sacral nerves. Its 
posterior surface is convex ; in the middle line are four spines, 
because in the last ^cral vertebra the spinal canal is not closed 
behind. Ou each side of these are two rows of tubercle.s, the 
inner of whiclj are the conjoined articular aiirl mammillary processes, 
the outer the transverse processes of the originally distinct vertebrae. 
Between these rows four pairs of foramina are found transmitting 
the posterior sacral nerves froth thte sacral chhaL wWch eictends 
1*0 .7/X 


From Arthur Thomson, Cunning' 
h.'iki<« Tt\xt.2iooh cf Anatomy. 

Fig. 2.— Vertebral Column 
as seen from behind. 


through tlie bone from base to near the apek, and forms the lower 
end of the spinal canal. By its borders the sacrum is articulated 
with the haunch-bones — by its base with the last lumbar vertebra, 
by its apex with the coccyx. The human sacrum is broader in 
proportion to its length than in other mammals ; this great breadth 
gives solidity to the lower part of the spine, and, conjoined with the 
size of the lateral articular surfaces, it permits a fnore perfec t j unction 
'with the haunch-bones, and i.s correlated with the erect position. 
Owing to the need in woman for a wide pelvis, the sacrum is. broader 
than ill man. (For details see A. M. Paterson, " The Human Sac- 
rum,” Sci. Trans. R. Dublin Soc. vol. v. ser. 2.) 

The coccyx consists of four or five vertebrae in the human spine 
though the last one is .sometimes suppressed. It is the rudimentary 
tail, but instead of projecting back, as in mammals coccyx 
generally, is curved forward, and is not visible externally, ^ 

an arrangement wliich is also found in the anthropoid apes and in 
Holimann's sloth. Not only is the tail itself rudimentary in inan, 
but the vertebrae of which it is composed are small, and represent 
merely the bodies and transverse processes of the true vertebrae. 
As there are no arches, the ring is not formed, and the spinal canal 
docs not extend, therefore, beyond the fourth piece of the sacrum, 
'fhe first coccygeal vertebra, in addition to a oody, possesses two 
processes or honis, which are the superior articular processes. 

The human spine is more uniform in length in persons of the same 
race than might be supposed from the individual differences in 
stature, the variation in the height of the body in adults being due 
cliicfly to differences in the length of the lower limbs. The average 
length of the spine is 28 in. ; its widest part is at the base of the 
sacrum, from which it tapers down to the tip of the coccyx. It 
diminishes also in breadth from the base of the sacrum upwards tp 
the region of the neck. Owing to the projection of the spines liehind 
and the transverse processes on each side, it presents an irregular 
outline on those aspects ; but in front it is more uniformly rounded, 
owing to the convex form of the antero-lateral surfaces of the bodies 
of its respective vertebrae. In its general contour two series of curves 
may be seen, an antero-posterior and a lateral. The antcro-ixistcrior 
is the more important. In the infant at the time of birth the sacro- 
coccygeal part of the spine is concave forward, but the rest of the 
spine, except a sliglit forward concavity in the series of thoracic 
vertebrae, is almost straight. When the infant begins to sit up in 
the arms of its nur.se, a convexity forward in the region of the neck 
apiiear.s, and subsequently, as the child learns to walk, a corivexity 
fori^'arcl in the region of the loins. Hence in the adult spine a series 
of convexo-concave curves are found, which are alternate and 
mutually dependent, and are associated with the erect attitude of 
man. A lateral curve, convex to the right, opposite the tliii'd, 
fourth, aiul fifth thoracic vertebrae, with compensatory curve 
convex to the left immediately above and below, is due aiiparently 
to the much greater use of the muscles of the right arm over those 
of the left, drawing the spine in tliat region somewhat to tlie right. 
In disease of the spine its natural curvatures are much increased, 
and the deformity known as humpback is produced. As the spine 
forms the central part of the axial skeleton, it acts as a column to 
.support not only the weight of the body, but of all that can bo 
carried on the head, back and in Uic upper limbs : by its transverse 
and spinous processes it serve.s also to give attachment to numerous 
muscles, and the transverse processes of its thoracic vertebrae are 
also for articulation with the ribs. 

The Thorax, Pkctus, or Chest is a cavity or enclosure the walls 
of which are in part formed of bone and cartilage. Its skeleton 
consists of the sternum in front, the twelve thoracic Tbarm 
vertebrae bclxind, and the twelve ribs, with their corre- 
spending cartilages, on each side. 

The sternum or breast bone is an elongated bone wliich inclines 
downward and forward in the front wall of the chest. It consists of 
three parts — an upper, called manubrium or presternum ; steraum 
a middle, the gladiolus or me.sosteniura ; and a lower, the 
ensiform process or xipliistemum. Its anterior and posterior 
surfaces are marked by transverse lines, which indicate not only the 
.subdivision of the entire bone into three parts, but that of the meso- 
stenmm into four originally distinct segments. Each lateral border 
of the bone is marked by seven depres.sed surfaces for articulation 
with tlic seven upper ribs : at each sido of the ujipcr border of the 
prcstenium is a sinuous depression, wliere the clavicle, a bone of 
the upper limb, articulates with this bone of the axial skeleton. The 
xiphisternum remains cartilaginous up to a late period of life, and 
from its pointed fonn has been named the ensiform cartilage. 

The ribs or co.stac, twenty-four in number, twelve on each side 
of the thorax, consist not only of the liony ribs, but of a bar of 
cartilage continuous with the anterior end of each bone, coataa 
called a costal cartilage, so that they furnish examples of a 
cartilaginous skeleton in the adult human body; in aged persons 
these cartilages usijally become converted into bone. The upper 
seven ribs arc connects by their costal cartilages to the side of the 
sternum, and are called sternal or true ribs ; the lower five do not 
reach the .sternum, and are named a-sternal or false, and of these 
the two lowest, from being comparatively unattached iii front, ate 
called free or floating. AnotJier and pcrliaps more useful classificajiou 
is to speak of the first seven ribs as vertcbro-stcmal, the next three 
as vertebro-costal. and the last two as vertebral. All the ribs are 
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articulated behind to the thoracic vertebrae, and as they are sym- 
metrical on the two sides of the body, the ribs in any given animal 
are always twice as numerous as the thoracic vertebrae in that 
■animal. They form a series of osseocartilaginous arches, which 



^,iom Arthur Thomson, Cunnlnghsun s Ttxi'Book c/ Anatomy. 

Fig. 3. — The Thorax as seen from the Front 
extend more or less perfectly around the sides of the chest. A rib 
is an elongated bone, and as a rule possesses a head, a neck, a tubercle 
and a shaft. The head usually has two articular surfaces, and is 
connected to the side of the body of two adjacent thoracic vertebrae ; 
the neck is a constricted part of the bone, uniting the head to the 
shaft; the tubercle, close to the junction of the shaft and neck, is 
the part wliich articulates with the transverse 
process of the vertebra. The shaft is com- 
pressed, possesses an inner and outer surface, 
and an upper and lower border, but from the 
shaft being somewhat twisted on itself, the 
direction of the surfaces and borders is not 
uniform throughout the length of the bone. 

The ribs slope from their attachments to the 
spine, at first outward, downward and back- 
ward, then downward and forward, and where 
the curve changes from the backward to the 
forward direction an angle is formed on the rib. 

The angle and the tubercle arc at the same ;pp 
place in the first rib and in each succeeding rib 
the angle is a little farther from the tubercle 
than in the last. 

The fixst, tenth, eleventh and twelfth ribs 
articulate each with only one vertebra .so that 
there is only one surface on the head. The 
surface of the first rib which is not in contact 
with the lung is directed upward, forward ami 
outward while that of the second rib is much 
more outward ; the eleventh and twelfth ribs 
are rudimentary, have neither neck nor tubercle, 


allows the passage of the windpipe, ghllet, large veins And nerves 
into the chest, and of several large arteries out of the chest into the 
neck. The base or lower boundary of the cavity is much larger than 
the npper, slopes downward and backward, and is occupied by the 
diaphragm, a muscle which separates the chest from the cavity of 
the abdomen. The transverse diameter is greater than the antero- 
posterior, and the antero-posterior is greater laterally, where the 
lungs are lodged, than in the mesial plane, which is occupied by the 
heart. 

Embryology . — ^The first appearance of any stiffening of the embryo 
is the formation of the notochord, wliich in the higher vertebrates is 
a temporary structure and is not converted into cartilage or bone. 
It also differs from the bony skeleton in that it is derived from the 
entoderm or inner of the three layers of the embryo while the bony 
skeleton is formed from the mesoderm or middle layer and, just as 
the entoderm is an older layer of the embryo than the mesoderm, 
so the notochord cr eutodermal skeleton precedes, both in embryology 
and in phylogeny or comparative anatomy, the bony mesodermal 
skeleton. 

Tn the accompanying figure (fig, 4) the notochord is seen in section 
fully formed and lying between the entoderm and the neural canal. 
Its first formation is at an earlier period than this, before the neural 
groove has closed into a canal, and it appears at first as an upward 

g oove from the most dorsal part of the entoderm in what will later on 
! the cervical region of the embryo. The groove, by the union of 
its edges, becomes a tube, sonietimes spoken of a.s the chordal tube, 
but the cavity of this is soon obliterated by the growth of its cells, 
so that a solid elastic rod is formed which grows forward as far as the 
pituitary region of the skull and backward to where the end of the 
coccyx will be. 

Wliilc the development of the notocliord is going on the mesoderm 
on each side of it is dividing itself into a series of mausses called 
mesodermic somites (.sec fig. 4, PS) or. protovertebrae. This process 
begins in the cervical region and proceeds forward and backward 
until thirty-eight pairs have been formed for the neck and trunk and 
probably lour extra ones for the occipital region of tlie skull. Each 
of these somites con,sists of three parts : that nearest the surface 
ectoderm is the cutaneous lamella (fig. 4, CL). Deep to this and 
separated in the earlier-formed somites by a space is the muscle 
layer (fig. 4^ ML) while deepest of all and nearest the nerve cord and 
notochord is the scleratogenous layer (fig. 4, SL), It is this layer 
whicli gradually meets its fellow of the opposite side and encloses the 
nerve cord and the notochord in continuous tubes of mesodermal 
tissue, thus forming the membranous vertebral column, which is 
perforated for the exit of the spinal nerves, but the intervals between 
the successive mesodermic somites are still marked by the tis.sue 
being ratlier denser there. 1 he next stage is that of chondrification 
or tlie conversion into cartilage of each segment of the membranous 
vertebral column surrounding the notochord. In this way the bodies 
of the cartilaginous vertebrae are formed and each of these is 
segmental, that is, it corresponds to a muscle segment and a .spinal 
nerve. The cartilaginous neural arch, however, which surrounds the 
nerve cord is intersegmcntal and is fonned in the denser fibrous 
tissue which separates each somite from the next. This alsb applies 
to tlie cartilaginous ribs which appear in the fibrous fiateiS^Als (myo- 

/ .SC . . . ■ „ , , . 





and are pointed anteriorly. The ribs are by no 
B fre 


means uniform in length J they increase from 
the first to the seventh or eighth, and then 
diminish to the twelfth ; the first and twelfth 
are therefore the shortest ribs. The first and 
second costal cartilages arc almost horizontal, but the others are 
directed upward and inward. 

In its general form the chest may be likened to a barrel which is 
wider below than above. It is rounded at the sides and flattened in 
front and behind, so that a man can lie either on his back or his belly. 
Its upper opening slopes downward and forward, i.s small in size, and 


From Alfred H. Young .-xnd Arthtir RoWn^ou, riinninglmm's Text-Book of Anatomy. 

Fio, 4. — Transverse Section of a Ferret Embryo, showing further differentiation of 
tlic mesoderm. 

ML Muscular layer of raeso- 
dermic somite. 

N Notochord. 

NC Neural crest. 

PA Primitive aorta. 

PS Mesodermic somite. 

SB SpongioblaisL 
SC Spinal cord. 


CC Central canal. 

CL Cutaneous lamell.a 
of protovertebral 
somite. : 

CO Coelom. 

KC Ectoderm. T 
EN Entoderm.' ■ 

GC Germinal cell. 


tsnicj i 


SG Spinal ganglion. 

SL Scleratogenous layer 
of protovertebral 
somite, n 

SoM Somatic mesoderm. ■ n 
SoP Somatopleure. 

SpM Splanchnic mesoderuB 
SpP Splanchnopleure. 


commata) between the muscle plates (myotomes), and so it is easy 
to realize that each typical rib must articulate with the bodies of 
two adjacent vertebrae, but with the neural arch, thibugh its trans- 
verse proce-ss, of only one. 

The intcrsegmental tissue betw^ the bodies of tbe vertebrae 
.... , . . •' -i- fn thb centre of t’ ' 


btscomes the intervertfebrii! disci ixid i 


f these a pulpy 
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mass IS found wluch contams some remnants of the notochord 
Elsewhere this structure is pressed out of existence and there is no 
^rthcr use for it when the cartilaginous vertebrae ire once formed 
One other series of structures must be mentioned though they do not 
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Fir. 5 — Ossification of Vertebrae 
‘lilt 1m l CerviC€ti Vertebra 

1 Centre for body 
jrri|>f Superior epiphysial plate 
b ‘ Anterior bar of transverse process 
developed by lateral extension from 
' l>edicJ(! 

4 Neuro central synchondrosis 
3 Inferior epiphysial pi ite 

I Lumbar Vertebra 

6 Body 

7 bupenor epiphysial plate 

8 Lpi|rfiysi3 for mammdlary process 

9 Lpiphysis for tr insverse process 

10 Lpiphysis for spme 

11 Neuro-central synchondrosis 
la Infenor epiphysial plate 

Dorsal Vertebra 

13 Centre for body. 

14 Superior epiphysial plate, appears 

about puberty ; unites at astU 
1 ye.ir 

15 Neuro-ccntial'synchondrosis does not 

ossify till 5th or 6th year 

16 Appears at puberty, unites at astlx 

I , 

17 Appears at puberty, unites at 25th 

year 

18 Appears about 6th week 

Axis 

ly Centre for transverse process auid 
neural arch , appears about 8th 
week 

20 Synchondroses close about 3rd year 
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but the ventral ends of the mnth and sometimes the eighth probably 
remain as the xiphistemum, indeed a fibrous band is sometimes seen 
joining the caudal end of that structure to the nmth nb Ihe fusion 
of the two parallel bars begins at their ccpixahc ends and sometimes is 
interrupttd toward the caudal end, thus leading to 
■■ cleft or perforate sternum Vt the ccphahc end ot 

i<» each sternal bar, close to tin place where the 
clavicles articulate, is an imperftctly separated 
patch of cartilage w’uch usually fuses compkt ly 
With tin prestcrnum, though sometimes it remains 
distinct and may later acquire a separ ite centre 
17 ossification and so form a separate episternal bone 
on each side If the sternum is to be regarded as 
th< fused ventril ends of the thoracic ribs, the 
episternal elements are probably the remnants of 
the ventral ends of the seventh cervical nbs 1 he 
question of the morphological meaiimg of the 
sternum and surrounding parts cannot be settled 
entire 1> by a study of their development even whi n 
ftombined witli what we know of their comparative 
anatomy or phylogtny Professor A M Paterson 

i TAe Human Sternum, London, 1904) takes a dil- 
erent view from the fotegoiug and regards the 
sternum as derived from the shoulder girdle, lo 
this pomt of view we shall rcturu in the section 
on comparative anatomy 
Ihe last stage m the development of the axial 
skeleton is the ossification of the cartilage, bony 
zi Centre for summit of odontoid pro- centres appear first in each half of the neural arches 
cess, appears 3rd to 5th yeai, fuses of the vertebrae and a Uttle later (tenth week) 
8th to 12th year double centres are deposited m the centra though 

22 Appears about 5th or 6th montli these are so close together and tuse so rapidly that 
unites with opposite side 7th to 8tli their double nature is often only mdieated by their 
month oval or dumb-b< 11-hke appearance 1 ho bone m the 

23 SynehonJrosis closes from 4th to 6th two halves of the neui^ arch spreads and fuses in 
■■ ■■ tlie mid dorsal line, and later on joms the ossified 

centrum ventral to the facet for the rib flus pomt 
of 1 unction remains as i narrow stnp of cartilage for 
a long time and is known as the neuro-central 
suture or synchondrosis Ihe head of the iib 
tliereforc articulates with the developmental neiir il 
aicli msttad of the cintrum About the age of 
jiuberty secondary centres or epiphyses appeal at 
the tips of the transverse and spinous processes and 
as tlun plates just above and below the body (see 
fig 5 — 2 and 3) These are fully united by the 
twenty-fiftli year In the lower two cervical verte- 
brae there is ofti n a separate centre for the part 
corresponding to the nb, while the lumbar have au 
extra epiphysis for the mammillary process Ihe 
atlas has one centre for ea(<-h side 01 the dorsal p rrt 
of the arch and one (proliably two fused) for the 
ventral part, which has already been referred to as 
’ ' ’ In the axis, m addition to the 


year 

24 Interior epiphysial plate , appears 

about pubeity, unites about 23th 
year 

25 Single or double ct litre for body, 

appears about 5th moutli 
Atlas 

26 Posterior arch and lateral masses 

devclopeil from a single centre on 
either side, which appears about 
7th week 

27 Anterior arch and portion of superior 

articular surface developed from 
single or double centre, appearing 
dunng 1st year 

Dorsal Vertebra 

28 Epiphysis for transverse process , 

appears about puberty, uniUb about a hypochordal bar 
25th year ordinary et litres, there is one for each siile of the 

29 Epiphysis appears about puberty , odontoid process and one for the Up (see 6g3 — 

unites about 25th or 27th year 20, 21, 22), Tlve sacral vertebrae have tha usual 

30 Centre for neural arch on citlur side , centres, except that the anterioi part of tlio lateial 
appears about 6th or 7th week, the mass (costal element) has a separate centre and 


that there are two extra cfutns 011 each side of 
the whole sacrum where it artieul ites witli the ihum 
(sec fig 6) 

The nbs ossify by one primary centre ippeiring 
about the sixth week and by secondary ones 
for the tubercle and head The sternum is ossified 
play any great part in human development In the intersegmcntal 1 by centres which do not appear opposite the attachment of 
tissue ventral to eacli of the intervertebral disks a transverse rod of the nbs but alternately with them, so that although the original 
cells, known as a Ai [^01 hordal bar, is formed which connects the heads | 
rf two opposite nbs In min the greater number of tluse either 


lairunae unite from birth to 15th 
month 

31 Centre for body ajipears about 6th 
week, unites witli neural arch from 
5th to 6th ye ir 


disippear or form the middle fasciculus of the stellate ligament 
which toms tlu head of the nb to the Intervertt bral disk, but m the 
oAse 01 the atlas the rod clumdrifies to fonn the anterior (ventral) 
arch which is therefore intcrscgineiital, while the segmental body 
of the atlas, through whic a the notochord is passing, joins the axis to 
form the odontoid process These hypochordal bars are interesting 
as the last remnant m man of the haemal arch of the vertebrae of 
fashes (see subsection on comparative anatomy) In the cervical 
regidn the nbs are very short and form the ventral boundary of the 
foramen for the vertebral artery Ihey are so short that little 
movement occurs between them ind the rest of the vertebri, hence 
no joints are formed and the nb element becomes fused with the 
centrum and transverse process, leaving the vertebrartenal canal 
between Sometimes m the seventh cervical vertebra the nb element 
IS much longer and-^then of course more movement occurs, and instead 
of fusing with the rest of the v ertebra it remams as a separate cervical 
nb with definite joints 

The sternum is developed according to G Ruge by a fusion of tlu 
ventral ends of tin nbs on eacli side tluis forming two parallel loi.gi- 
tudiqal bars which choiwlnfy and eventually fuse together m the mid 
The anterior seven or sometimes eight nbs reach the sternum. 
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t rom Arthur Thomson, runnit\gha,in. s Text Book 0/ Anatomy , 

Fk G — Ossification of Sacrum -.-a,®, Centres for bodies^ 10 , 
Epiphysiil plates on bodies c,l , Centres for costal elements , irdjtf, 
Centres for neural arches , e,t Lateral ejuphyst s j >1 

t irtil igmous structure is probibly intersegiucntal the bony segments 
arc segmental hke those of the vertebiil centra As scvtji ribs 
aiticulate with the sternum six eeulrts of ossific ition betw^'cn them 
might bo looked for, but theie is so httle room between the jxnnts 
of attachment of the sixth and seventh nbs that centres do not occur 
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litre a«i a rule Conscej^uently five centres are found , thobo for the 
two hight r segments being single while the lower ones are often double 
LKiter on in litc a centre for the xiphisttrnum app< ars 



well as the third segment of the body possesses two centres 


I Appears about 5th or 6th month, III segment unites 

month with II about puberty , IV 

a, (Appear about 7th month, segment umtes with III m 

unite fron^ 20 to 25 early cluldliood [later 

3 Appear about 8tii o’" 9th 4 Appears about 3rd year or 

For further details sec C S McMurnch, The Development of the 
Human Body (London, looO) This includes bibhography, but G 
Ruge b paper on the dcvtloptnent of the sternum {Morph Jahrb vi 
1 880) is of special importance 

(comparative Anatomy — Just as m development the notochord 
forms the earliest structure for stiffening the embryo, so in the. 
animal kingdom it appears before the true backbone or vertebral 
column IS evolved Inis is so important that the older phylum of 
Vertebrata has now b ec expanded into that of Chordata to include 
all animals which cither permanently or tcinporanly possess a noto- 
chord In the subphylum Adelochoida which includes the worm- 
hke Balanoglossus, as well as the colonial forms Khabdoplcuraand 
Cephalodiscus, an cntodermal structure, apparently corresponding 
to the notochord of higher forms, is found m the dorsal wall of the 
phaiynx In the subimylum Urochonla or Tumcata, to wluch the 
ascicuans or sea-squirts belong, the notochord is present in th( toil 
region only and as a rule disappears after the metamorphosis from 
the larval to the adult form In the Acrania, which arc represented 
by Amphioxus (the laacilet), and are sometimes classed as the 
lowest division of the subphylum Vertebrata, the notochord is 
permanent and extends tlio whole length of the animal Both this 
and the nerve coi d dorsal to it arc enclosed in tubes of mesodermal 
connective tissue which are continuous with the fibrous myocom- 
mata between the myotomes Here then is a notochord and a 
membranous vertebral column resetnbhng a stage m man s develop 
ment In the Gyclostomata (hags and lamprey^ the notochord and 
Its sheath persist through life, but in tJie adult lamprey (Petromyzon) 
cartilaginous neural arches arc developed In cartilaginous ganoid 
fishes like the sturgeon, the notochord is persistent ami has a strong 
fibrous sheath into which the cartilage from the neural archis 
encroaches while m the elasmobranch ii >hcb (sharks and rays) the 
cartilaginous centra arc formed and grow into the notochord, thus 
causing its partial absorption The grow 111 is more marked pen- 
phttal^ t(ian centrally, and so each centrum when removed is seen 
t<apn.^c^y concave toward both the head and tail such a vertebra 
l9<^ken of as amphteoelous and with one exception is always found 
m fishes which have centra, In the body fish (Tclcostti) and mud- 
fish (Dipnoi) the vertebrae are ossified 

If a vertebra from the tail of a bony fish like the herring be ex- 
amined, it will be seen to hive a ventral (haemal) arch surrounding 
the caudal blood-vessels and corresponding to the dorsal or neural 
arch which is also present In the anterior or visceral part of the 
body the haemal arch is split and its two sides spread Out dtep to 
the muscles and lying between them and the coelom to form the nbs 
In the clasmobranths on the other hand the nbs he among the 
muscles as they do in higher vertebrates, and the fact that both 
kihds of ribs are coexistent m the same segments m thi interesting 
and archaic Nilotic fish Folypterus bichir shows that they art tU 
vt loped independently of one iinothcr The sternum is never found 
in fishes with th( possible exception of the comb toothed fehark 
(Notidaniis) Among the Amphibia the tailed forms (Urodela) ha\ t 
amphicoeloiis vertebrae in embryonic life and so have some of the 


adult salamanders, but usually the intercentral remnants of the 
notochord are pressed out of existence by the forward growth of 
the centrum behind it, so that in the adult each vertebra is only 
concave behind (opisthocoelous) In the Anura (frogs and toads), 
on the other hand, the centra aie usually concave forward (procotlous) 
and some of the posterior ones become fused into a long dilicate 
bone, the urostyle The nbs of urodeles have forkeil vertebral ends 
and are thus attached to the centrum as well as to the neural arch 
of a vertebra tins forkmg is supposed to be homologous with the 
double nbs of Polypterus already referred to The sternum as a 
constant structure first appears m amphibians and is more closely 
connected with the shouldi r girdle than with the ribs, the ventral 
ends of which, except m the salamander Nicturus, are rudimentary 
It IS not certain whether it is the homologue of thi. stormim of the 
lish Notidanus, but the subject is discussetl by T j Parker and 
A M Paterson {I he Human Sternum, London, 1904, p 50) and 
still requires further research If the sternum be regarded as a 
segmental suoicture or senes of segmental stnieturi s cotre'-ponding 
to the centra of the vertebrae there is no reason why it should not 
develop independently of the intersegmcntal nbs and, when the nbs 
are suppressed, gam a secondary connexion with the shoulder girdle 
In Keptilia the centra of the vertebrae are usually procoelous, 
though there are a few txanqiles, such as the archaic Tuatera lizard 
(Sphenodon), m which the amphicoelous arrangement persists 
There arc several cervical vertebrae instead of one, which is all the 
amphibians have The odontoid bone is usually separate both from 
the atlas and axis while, between the atlas and the skull, there are 
rudiments of an extra intervertebral dorsal stiucture or pro-atlas 
in some forms such as the crocodile and Sphenodon lizard Two 
sacral vertebrae {t e vertebrae articulating with the ihum) are 
generally present instead of the one of the Amphibia, but they are 
not fused together as in mammals In the tail region haemal arches 
arc often found enclosing the caudal arttry and vein as they are 
also in urodclo amphibians , in some spccits these are separate and 
arc then spoken of as chevron bones In the Crocodiha intervertebrad 
disks first appear Ribs are present m the cervical, thoracic and 
lumbar regions, and m the Chclonia (tortoises) the cervical ones 
blend with the vertebrae as they do m higher forms In crocodiles 
a definite vertebrartenal canal is estabbshcii in the cervical region* 
which henceforward becomes permanent The shafts of the nbs are* 
sometimes all in one piece as m snakes or they may be developed by 
throe separate centres as m Sphenotlon with intervening joints * 
In these cases dorsal, intermediate and ventral elements to each 
shaft are present In Crocofhha and Sphenodon there are spvyrS 
from each thoracic nb which overlap the next nb behind and are 
known as uncinate processes , they are dev eloped in connexion with 
the ongin of the external oblique muscle of the abdomen and ar^' 
very constant m birds The ventral elements of some of the hinder'^ 
nbs are found in the Crocodiha lying loose in the myoconimata of * 
the rectus and obluiuus intemus (inscnptiones tendmeae) and are 
known as abdominal nbs, while the sacral vertebrae articulate with 
the ihum through the mtcrvention of short rods of bone, sometimes 
called pleurapothyses, which are no doubt sacral nbs The sternum 
of reptiles IS a broad plate of cartilage which may be calcified but is 
seldom converted into true bone, it always articulates with the 
coracoids (see section Appendicular) antenoriy and with a vanable 
number of nbs laterally and posteriorly It should not be confounded 
with the dagger-shaped mterclavicle which, Lke the ckividts, is a 
membrane Iwne and overlaps the sternum ventrally It is also 

f irobablc that the intcrclavicle is morphologically quite distinct 
rom the episternum, of wluch vestiges are present in man and 
are referred to above .n the section on embryology (see fig *7) In 
birds the characteristics are largely reptilian wi^ some spcciahzed 
adaptations to their bipedal locomotion and power of flight One 
effect of tins is that the two true sacral vertebrae become seccmdaiily 
fused with the adjacent lumbar, caudal and even thoracic, and these 
again fuse with the ihum so that the posterior part of a bird s trunk 
13 very ngiel The neck, on the other hand, is very movable and 
the centra articulate by means of saddle-shaiied joints which give 
the maximum of movement combined with strength (see Joints) 
The caudal vertebrae are fused mto a flattened bone, the pygostyie, 
to support the tail feathers In the fossil bird Archaiopteryx the 
centra are amplucoclous and the long tail has separate caudal 
vertebrae The nbs are few and consirt of dorsal (vertebral) and 
ventral (sternal) parts the former almost always have uncinate 
processes Free ccrvacal nbs arc often present and Archaeopteryx 

f iossessed abdominal nbs The sternum is very large and in flying 
unis (Cannatae) has a median keel (canna) projecting from it, 
while the non-flymg, ostrich like birds (Ratitac) have no such 
stnicturc 

In Mammaha ♦ho centra articulate by means of the intervertebral 
disks and it is only in this class that the epiphysial plates appear 
though these are absent m the Monotremata (duck mole, &c ) and 
Sircnia (sea-cows) The cervical v ( rtt bi ac are with a few exceptions 
(two-toed and three-toed sloths and the manatee or sea-cow) mway^ 
seven m number, and some, usually all, of them have a vertebrar- 
tcnal canal in the transverse process In some of the Cetacea they 
are fused together In the Ornithorhynchus the odontoid is 
separate bone, as it is in many reptiles, but this part includes tha 
facets by means of which the axis and atlas articulate 1 he thorachi' 
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vertebrae vary irom ten m some of the whales and the peba armadiUo 
to twenty-four in the two-toed sloth, though thirteen or fourteen is 
the commonest number In the antenor part of the thoracic region 
the spines point backward, wlulc in the postenor thoracic and 
lumbur regions they have a forward direction There is always one 
spine in the posterior thoracic region, which is vertical, and the 
voitcbra winch bears this Is known as the anttchnal vertebra The 



Ejg 8 Antenor Surface Fig 9 side View of the 

of Sixth Cervical Vertebra First Lumbar Vertebra of a 

of Dog -t^og {Cams famtllaris) 

,< Spinous process s Spinous process 

^ j Aii^torior j-ygapophysis m Metapophysis 

I Vertebrartenal canal. az Anterior zygapoptysis 

f Transverse process pe Postenor ^ygapophysis 

t' Its costal lamella, , o Anapophysij 

, , „i t Transverse (costal) pro- 
tu [ . cess 


lumbar vertebrae vary from Wo tn the Omithorhynchus and some 
of the armadillos to twenty-one in the dolphin, the avtrage number 
being probably six BoUi the mammillary and accessory tubercles 
(me^- and ana-pophysesj arc in some forms ^ catly enlarged It 
IS usually held that the former are inoqihologically miiscukr pro- 
cesses while the latter represent the transverse processes of the 
thoracic vertebrae In the American edentates additional articular 
processes (zygapophyses) are developed, so that these animals are 
sometimes divided from the old-world edentates and spoken of as 
Xenarthra 

I ymg ventral to the inlc rvertebral cUsks m many mammals 
small paired ossicles are occasionally found , these are called tnter 
centra and are ossifications m the hypochordal bar (/see subsection 
on embryology) They probably repicsoift the places where the 
chevron bones or haemal arches would be attached and are the 
aenai homologues ol the anterior arch of the atlas (see fig 10) 

* Boulcngor has pointed out that 

these in tci centra, citlier as 
paiiod or median ossicles, are 
often found m hzards {P Z S , 
l8gi, p 114) The sacrum con- 
sists of true sacral vertebrae, 
wluch directly articulate with 
tlie sacrum, and false, wluch are 
caudal vertebrie fused with the 
others to form a smgle bone 
There IS ilso reason to btheve 
that vertebrae wluch irc 
onginally lumbar become 
secondarily included ui tlie 
sacrum because 111 tiu develop- 
ment of man the pthis is at 
first attached to the tlurtieth 
vertebra, but giadually slufts 
forward until it reichcs the 
twenty -fifth, twenty-sixth and 
twenty -seventh , the twenty- 
fifth or first saeral vertebra has, 
however, a frequent teadeney to 
revert to the lumbar type and 
sometimes may do so on one 
side but not on the other A 
^ T i I’atersou, on the other haud, 

Fig 10 —The Intcrcentra of brmgs forward evidence to 
the Lower Pu-t of thp Vertebral prove that the hum in sacrum 
Column a, a, a, Intercentra undeigoes a baekward rather 
than a forward shifting 
{Setenhf Trans R Dublin Society, vgl v , ser ii, p 123) Taking 
the vertebrae wluch fuse together as an arbitrary definition of the 
sacrum, we find tliat the number may vary from one in Cercopithecus 
pitas to thirteen m some of the armadillos, and, if the Cetacea are 
included, seventeen m the bottle-nosed dolphin, Tursjops Four 
seems to be about the average of sacral vertebrae m the mammahan 
class and of tHese one or two are true sacraL In some of the Edentata 
the posterior sacral vertebrae are fused with the ischium, m other 
words the great sacro-seiatic ligament is ossified The Iat< ral 



centres of osaihcatiou which form the articular suiface for the ihum 
probably represent rib elements The caudal or tail vertebrae vary 
from none at all m the bat Mcgaderma to foity-ninc in the pangoim 
(Mams macrura) The anterior ones arc remarkable for usually 
having chevron bones (shaped like a V) on the ventral surface of the 
intercentral articulatioa These protect the caudal vessels and give 
attachment to the ventral tail muscles IhC ribs m mammals 
correspond m number to the 
thoricic vertebrae In mono- 
tremes the three parts of the 
nb (dorsal, intermediate and 
ventral) aheady noticed m the 
reptiles ate found, but usually 
the intermediate part is sup- 
pressed The ventral part 
generally remains cartilaguious 
as it does m man though 
sometimes it ossihes as in tin 
irmadillos In the typie il 
pronogiade mamn^ils the shapt 
of the nbs differs from that ol 
the lugher Pnmates and man 
they are so curved that the 
dorso - ventral diameter of the 
thorax is greater than the 
transverse while m the higher 
Pnmates the thorax is broader 
from side to side tlian jt is Fig ix — Anterior Surface ol 
dorso-ventrally In this respect Fourth Caudal Vertcbia of Poi» 
the bats agree with man and poise (Phocoena comtnums^. ''>« •> 
the lemurs with the pronograde 5 Spinous proceaii^ - ^ i t 
mammals Metapophysis u, fl w 

In some whales the first nb f Transversi. process 

articulates by an apparently ^ Chevron bone ‘ 

double head with two verte- 
brae this is probably the result of a cervical nb joining it 
a little way from the vertebral column, and the result is 
homologous wah those cases m man m which a cervical nb joins 
the first thoracic as it sometimes docs In the toothed whales, of 
wluch the porpoise is an example, the more postenor nbs lose their 
heads and iiccks and only articulate with the transverse processes 
Ihe sternum of mammals typically consists of from seven to nine 
narrow segments or sternebiae, the hrst of which (prestemum) is 
often broader than tliose behmd As a rule the second nb articulates 
with the interval between the first and second pieces, but sometimes, 
as m the gibbon, it is the third nb which does so When this is the 
ease, as it sometimes is m man, the first two sternebrae have pro- 
bably fused (see A Keith, Journ Anat and Phys xxx 275) The 
segmental character of the separate sternebrae contrasts strongly 
with the intersegmental of the nbs When the pectorahs major 
muscle IS largely developed, as in the mole and bats, the sternum, 
especially the presternum, develops a keel as in birds In the 
toothed whales there is usually a cleft or perforation throughout hfe 
lietween tlic two lateral halves of the sternum In tlie whalebone 



whales the mtsostenium is suppressed and consequently only tl^ 
first nbs reach the ster- 

num this is of great rV ' 1 .v < 

interest when the # # W i iS '1 t.* 

obhquc position of the 
diaphragm (see art 
Diaphragm) m these 
animals IS remembered, 
and makes one suspect 
that the devclopmeni 
of the sternum m mam- 
mals IS dependent O’' 
and subservient to the 
attachment of the dia 
jihragra The broad- 
ened thorax of the 
anthropomorpha is ae- 


eompanied by a oroad- 
encu stemim and the 



ened stemim and the 
sternebrae of the 
inesostcnium fu'^e to- 
gethei early, though m 
the orang they not only 
umain separate but 
each half of them re- pjQ j2 — Sternum and strongly ossifie<!^ 
mams separate until the Sternal Ribs of Great Armadillo (Pnodoft 
animal is half grown gigas) ps, Presternum , aj, xiphi&temmn„ 
The epistcrnum i^ re- 
presented by small ossicles wiiich occasionally occur m man, while in 
the Omithorhynchus and the tapir there is a separate bone m front 
(cephalad) of the prestenmm wluch in the former ammal is distinct 
at first from the mterclavicle, and this probably represents tfie 
epistemum, though it was called by W K Parker by the noncom- 
mittal name of proosteon ' 

For further details and htcraturo see S H Reynolds, The Vert^ 
brate Skeleton (Cambridge, 1897) , W H Flowt c and H Gadow 
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Osteology ot the Mammalia (London, 1885) , R Wndershemj, 
Comparative Anatomy of Vertebrates, adapted and translated by 
W N Parker (London, 1907) , R Wiedcrshcim and O Howts, The 
Structure of Man (London, 1897) , C Gegenbaur, Vergletch Anal 
der Wirbeltiere, Baud 1 (Leipzig, 1901) 

' Appendicular 

The bony framework of the two apf)endages or extremities, 
as the upper and lower lunbs are called, is built up on the same 
plan m both Each consists of a limb girdle (shoulder and hip 
girdles) connecting it with the axial skeleton, a proximal single 
bone segment (humerus, femur), a distal double bone scgmtnt 
(radius, ulna , tibia, hbula), the hand and foot segments (carpus, 
metacarpus , tarsus, metatarsus) and the digits (phalanges) 
It should be understood that in the following descriptions the 
terms internal and external are used in relation to the mid-linc 
of the body and not to that of the limb , 

The upper 1 mb in man may be subdivided into a proximal part or 
shoulder, a distal part or hand, and an intermediate shaft, which 
consists of an upper arm or brachtum, and a forearm or 
anle-brachium In each of these subdivisions certain 
bones are found in the shoulder, the clavicle and scapula 
m the upper arm, the humerus , in the forearm, the radius and 
uhia, the bone of the upper arm m man being lunger than tlie bones 

of the forearm, in 

the hand, tlie car- 
pal and metacar- 
pal bones and the 
phalanges The 
scapula and 
clavicle together 
form an imperfect 
bony arch, tlie 
„ _ Scapular Arch or 

Fig 13 — Diagrammatic Section to represent Shoulder Girdle 
the Relations of the Shoulder Girdle to the the shaft and 
Trunk hand form a free 

V A thoracic vertebra Cl The clavicle divergent Ap- 

C A rib M Ihe meniscus at pendage cb*- 

St The sternum its sternal end ‘shoulder girdle is 

Sc The scapula. H The humerus the direct medium 

Cr The coracoid connexion be- 

tween the axial 

skeleton and the divergent part of tlie limb , its anterior segment, 
the clavicle, articulates with the upper end of the sternum, whilst 
its posterior segment, the scapula, appioaehes, but does not reach, 
the dorsal spmes 

The clavicle, or coUax bone (fig 14), is an elongated bone which 
extends from the upper end of tlie sternum horizontally outward, 
ciMvicle ^ articulate with the acromion process of the scapula 
It present! a strong sigmoidal curve, winch is associateil 
with the transverse and 1 onzontal direction of the axis of tlie human 
shoulder It is slender in the female, but powerful in museuLr 
males , its sternal end thick and somewhat triangular , its acromial 
end, flattened fiom above downward, has an oval articular surface 
for the acromion Its shaft has four surfaces for the attachment 
of muscles , and strong ligaments connectmg it with the coracoid 
IS attached to the imder surface, near the outer end, whilst near the 
mner a strong lig iraent pisses between it and the first nb 

The scapula, or shoulder blade (lig 14), is the most important 
bone of the shoulder girdle, and is present in all mammals It hes 
ScMoulM upper and back part of the wall of the chest, 

^ reaclung from the second to the seventh nb Its fonu is 
plate-hke and triangular, with three surfaces, three borders, and 
three angles Its costal or ventral surface is m relation to the ribs, 
from winch it is sepa’^ated by certain muscles one, called sub- 
scapulans, anses from the surface itself, which is often termed 
sUbsoapular fossa The dorsum or back of the scapula is traversed 
from behind forw ird by a proimnent spine, which hes in the proper 
axis of the scapula, and subdivides t^is aspect of the bone into a 
surface above the spine, the supraspinous fossa, and one bi ‘ow the 
Spine, the infrasptnous fossa The spme arches forward to end m 
a broad flattened process, the acromion, which has an oval articular 
surface for the clavicle , both spine and acromion are 1 irg* ly dt - 
veloped m the human scapula in correlation with the great size of 
the trapezius and deltoid muscles, which are con^'emed m tlie 
elevation and abduction of the upper limb The borders of the 
scapula, directed upward, backward, ind downward, give attach- 
ment to several muscles The angles are inferior, antero-supenor, 
and postero superior The antero-supenor is the most important , 
it IS truncated, and has a large, shallow, oval, smooth surfac , tli„ 
glenoid fossa, for irticulation with the humerus, to form the shouldt r 
joint Overhanging the glenoid fossa is a curved beak-Dke process 
the ooracoid, which is of importance as corresponding witli the 
separate coracoid bone of monotreraes, birds and reptiles The lim 
ot demarcation between it and the scapula proper is marked on the 
upper border of the scapula by the supra-scapular notch 


8KELETON 


175 


»[ sdJ 


Ihe humerus, or hope of the upper arm (fig 14), is a long bone, 
and consists of a shaft and two extremities The upper extremity 
possesses a convex spheroidal smooth surface, the Mad, „ 
for articulation with the glenoid fossa of the scapula , it 
IS surrounded by a narrow constricted neck, and where the neck 
and shaft become continuous with each other, two processes or 
tuberosities are found, to which are attached the rotator muscles 
insing from the scapular fossae Between the tuberosities is a 
groove m which the long tendon of the biceps rtsis A line drawn 
through the head of the humerus perpen- 
dicular to the middle of its articulir 
sutface, forms with the axis of the shaft 
of the bont an angle of 40° The shaft 
of the humerus 13 triangular m section 
ilxive, but flattened and expanded 
below , about midway down the outer 
surface is a rough ridge for the insertion 
of the deltoid muscle, and on the inner 
surface another rough mark for the 
insertion of tht coraco brachialis A 
shallow groove winds round the back of 
the bone, m which the musculo-spiral 
nerve is lodged The lower extremity 
of the humerus consists of an articular 
and a non -articular portion The articular 
has a small head or capiUllum externally 
for the radius, and a prUey or trochlea 
mtemally for the movements of the ulna 
m flexion and extension of the limb 
The non-artieular part has a projection 
both on its inner and outer aspect these 
are known as the internal and external 
condyles, and of these the internal 13 the 
more prominent , each is surmounted by 
a supracondylar ndge, and the internal 
condyle and ridge attach the muscles 
passing to the flexor surface of the fore 
arm, while the external are for those 
passing to the extensor surface 

A small, downwardly directed, hook- 
hke process of bone is occasionally 
found above the internal condyle and 
IS the veStige of the supracondylar fora- 
men found m so many of the lower 
animals (sec below Comparatn e Anatomy) 

Before descnbmg the two bones of the 
forearm, the range of movement which 
can take place between them should be 
noticed In one position, which is called 
supine, they lie parallel to each other, 
the radius being the more external bone, 
and the palm of the hand being directed 
forward , in the other or prone position dicu'jar Vkeleton 
the radius crosses oblniuely in front of L^ft Upper Limb 
the ulna, and the palm of the hand is / 1 riavirl<» 
directed backward Not only the bones 

of the foremm, but those of the hand Aeronuon process 

are supposed to be in the supine position Coracoid process of 

when they are described scapula ‘ ’ ‘ 
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The radius (fig i ,) is the outer bone of „ Humerus „ j 
he forearm, and like all long bones ^ Miuiitu 


the forearm, and like all long bones Radius, 
possesses a shaft and two ex- „ „ y 
tremities The upper extremity "* y Opposite the 

or head has a shallow, smooth cup for 


eight 


moving on the capitellum of the humerus , ^^^he* five 

the outer margin of the cup is also metacarpal bones 

smooth, for articulation with the ulna p Polkx or thumb 
and orbicular hgameiit , below the cup jj irdex’ 

13 a constricted neck, and immeihately jjj Middle 
below the neck a tuberosity for the in- jy Hmg ' 
sertion of the biceps Ihe shaft of the y Little finger 
bone possesses three surfaces for the 

attachment of muscles, and a sliaip inner border for the in- 
terosseous membrane The lower end of the bone is much 
broader than the upper, and is marked posteriorly by grooves 
for the lodgment of tindons pao>smg to the back of the haml 
from its outer border a pointed shlotd process piojects down- 
ward its inner border has a smooth shallow fossa (the sig 
mold cavity of the radius) for articulation with the ulna and 
its broad lower surface is smooth and conca\e, foi articu4 
lation with the scaphoid and semilunar bouts of the wrist 

The ulna (fig X4) is also a long bone Its upper end is subdivided 
mto two strong processes by a deep fossa, the greater stgmotd cavity, 
which possesses a smooth surface for artieulation with 
the trochlea of the humerus The anterior or coronoid 
proctss is rough in front for the insertion of the brachialis anticus, 
whilst the posterior or olecranon process gives inscrtio* to the large 
triceps muscle of the upper arm Immediately below the outer 
border of the great sigmoid cavity is the small stgmotd cavity for 
articulation with the side of the head of the radius The shaft ot 
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the bone has three surfaces for the attachment of muscles, and a 
sharp outer border for the mterosstous membrane The lower end, 
much smaller than the upper, has a pointed styloid process and a 
smooth articular surface, the outer portion of which is for the lower 
end of the radius, the lower part for moving on a cartilage of the 
wrist jomt called the triangular fibro-caxtilage 

The band consists of the carpus or wrist, of the metacarpus or 
palm, and of the free digits, the thumb and four fingers Anatomists 
describe it with the palm turned to the fiont, and with its 
axis in lino with the axis of the foreaim 
The carpal or wrist bones (fig 14) are eight in number and small 
m size they are arranged in two rows, a proximal, — t e a row 
CmrouM forearm, — consisting of the scaphoid, semilunar, 

^ cuneiform and pisifoim , and a distal, i c a row next 
the bones of the palm,— consisting of a trapezium, trapezoid, os 
magnum and unciform , the bones m each row being named in the 
order they are met with, from the radial or outer to the ulnar ©r 
inner side of the wnst It is unnecessary to give a separate de- 
scription of each bone Except the pisiform or pea shaped bone, 
which articulates with the front of the cuneiform, each carpal bone 
IS short and irregularly cuboidal in shape , its anterior (or palmar) 
surface and its posterior (or dorsal) being rough, for the attachment 
of hgaments , its superior and mferioi surfaces being invariably 
smooth, for articulation with adjacent bones , whilst the mner and 
outer surfaces are also smooth, for articulation, except the outer 
surfaces of tlie scaphoid and trapezium (the two external bones of 
the carpus), and the inner surfaces of the cuneiform and unciform 
(the two mtemal bom s) Occasionally extra bones are found, but 
they are apparently the remnants of cartilagmous elements found m 
the hand of the early embryo (see C» Thilenins, Morph Arbeiten, 
V , 1896) 

The metacarpal bones, or bones of the palm of the hand, are five 
m number (fig 14) They are miniature long bones, and each 
possesses a shaft and two extremities The metacarpal of the 
thumb is the shortest, and diverges outward from the rest, its 
carpal extremity is saddle-shaped, for articulation w ith the trapezium 
its shaft IS somewhat compressed, and its phalangeal end is smooth 
and rounded, for the first phalanx of the thumb The four other 
metacarpal bones belong to the four fingers they are almost parallel 
to each other, and diminish in size from the second to the fifth 
fheir carpal ends articulate with the trapezoid, os magnum an<l 
unciform . their shafts are three-sided their phalangeal ends 
irticulate with the proximal phalanges of the fingers 
The number of digits m the hand is five They are distinguished 
by the names of pollex or thumb, index, medius, annularis and 
^ . mimmus Their skeleton consists of fourteen bones, 
* named phalange^^ of which the thumb has two, and each 

of the four fingers three The phalanx next the metacarpal bone is 
the proximal, that which carnes the nail, the terminal or ungual 
phalanx, whilst the^interraediate bone is the middle phalanx Each 
13 a mimature long bone, with two articular extremities and an 
intermediate shaft, except the terminal phalanges, which have an 
articular surface only at their proximal ends, the distal end being 
rounded and rough, to afford a surface for the lodgment of the 
nail 

The Inferior or Pelvic Extremity, or Lower Limb, consists of 
a proximal part or haunch, a distal part or foot, and an intermediate 
, shaft subdivided into thigh and leg Each part has its 

Utah appropriate skeleton (the thigh bone m man being longer 
than the leg-bones) The bone of the haunch (os innoinina- 
tum) forms an arch or pdvic girdle, which articulates behind with the 
side of the sacrum, ana arches forward to articulate with the opposite 
y haunch - bone at the 

X pubic symphysis It 

^ ^ direct medium 

of connexion between 
the axial skeleton and 
the shaft and foot, 
winch form a free 
divergent appendage 
The 03 innominatum, 
^ or haunch bone, is a 

Fig 15 — Diagrammatic section to repre- lirge irregular plate- 
sent the relations of the Pelvic Girdle to hke bone, which forms 


the Trunk 
V A sacral bra 
11 The ilium 


the lateral and inferioi 
boundary of the cavity 
of the pelvis In early 


P The two pubic bones meeting in front at consists of three 

the synTphysis bone3--ihum i^hium 

F The femur pubis- which unite 

about the twenty-fifth 
year into a single bone These bones converge, and join to form a 
deep fossa or cup, the aietabulum or cotyloid cavity, on the outer 
p .. surface of the bone, which lodges the head of the thigh- 
rlrdle bone at the hip joint One-fifth of this cup is formed by 

* tlie pubes, ancl about two fifths each by the ischium and 

ilium At tlje bottom of the acetabulum is a depression, to the 
sides of which the hgamentuni teres of the hip-joint is attached 
From the acetabulum the ihuni extends upward and backward, the 
ischium downward and backward, the pubis forward, inward and 


downward Below the acetabulum is a large hole, the obturator or 
thyroid foramen, which is bounded by the ischium and pubes 
behind and above the acetabulum is the deep sciatic notch, which 
IS bounded by the ischium and ihum, and below this is the small 
sciatic notch 

Ihe ihum (fig 16) in man is a broad plate hke bone, the lower end 
of which aids m forming the acetabulum, while 4he upper end forms 
the iliac crest which, in man, in 

conformity with the general expan- Y 

Sion of the bone, is elongated into 
the sinuous crest of the ihum Ihis 

crest is of great impiortance, for it ^ 

affords attachment to the broad 
muscles which form the wall of the 

abdomimil cavity One surface of i i J 

the ilium IS external, and marked by _ 

curved lines which subdivide it into 

areas for the ongm of the muscles ** 

of the buttock , another surface is Bw ‘ 

anterior, and hol(pwtd out to give K’i dth) 

origin to the iliacus muscle , the 1 1 . 

third, or internal, surface articulates B | I 

posteriorly with the sacrum, whilst l| 

anteriorly it forms a part of the wall I I 

of the true pelvis The external is I lF' 'ui\i 

scjiaratcd from the anterior surface I I 

by a border which joms the anterior l| ‘ 

end of the crest, where it forms a 1 1 

process, the anterior superior spine 1 1 

About the middle of this bordr r is ■|j 

the anterior inferior spine Between l||l 

the external and internal surfaces is 

a border on which are found the 

posterior superior and inferior spines , » 

between the anterior and internal BBa 

surfaces is the ilio - pectineal line, IBrJ 

which forms part of the line of W iin 

separation between the true and lliffl . 

false pelvis ^ . 

The pubis (fig lO) is also a three- j 2 \|ll R 

sided, prismatic, rod like bone, the ' I 111 “ 

fundamental form of which pubU I IB ^ 

IS obscured by the modi- Mil -* 

fication m shape of its inner end In > 

human anatomy it is customary to li|| > i 

regard it as consisting of a body and i 

of two branches, an upper and a JU . ^ 

lower ramus flH ' 

The upper ramus runs downwaid, ■* 

forward and inward from the aceta- 
bulum to the body of the pubis, which 

IS a plate of bone placed nearly hon- I - 

zontally in the ujinght position of mitt V 

the subject and articulating with its —The Appendicular 

fellow of the opposite side at tht skeleton of the Left Loww 

symphysis pubis (see Joints) Pro punb l 

jecting forward from the junction of ,, .. 

the body and upper ramus is the t 

pubic spine, an iiniiortant landmark 

m surgery, and to this the ilio-pec- ^ ^ ^ the three parts W 
tmeal hne, already mentioned, may ^ ^ ^he innominate tone. . W 

be traced P pTlj'' ni 

The lower ramus is really more p, ' • 

horizontal than the upper (winch i, 

used to bo called the honzontal ^ , , 

ramus), and runs backward and O^osite the seven tarsal 
outward from the body to meet the , Dones 
ramus of the ischium and so form the ^ calcis, ^rming promi- 
subpubtcarch ^ , 

The ischium (fig 10), hke the ilium Opposite the five rneta^' 
and pubis, has the fundamental form „ bones 

of a three-sided prismatic ... ^ 

rod One extremity (the }{ 

upper) completes the acetabulum, 

whilst the lower forms the large ,t ” , ,,, . 

prominence, or tuber uchit The ^ ^oc The 

surfaces of the bone are internal or dotted hne HH rtpre- 

iielvc, antero-external, and postero- 

external The pelvic and postero- plant whilst the dotted 

external surfaces are separated from 

each other by a shai^p border, on the vertical axis of the 

which is seen the ischial spine The spine 

pelvic and antero-cxtcnial surfaces are separated by a border, 
which forms a part of the boundary of the obturator foranu n , but 
the margin between the antero- and posteio-external surfaces is 
feebly marked The tuberosity, a thick, rough and strong process, 
gives ongm to several powerful muscles on it the body rests in the 
sitting posture , a flattened ramus ascends from it to join the lower 
ramus of the pubis, and completes both the pubic arch and th« 
margin of the obturator foramen 
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By the articulation of the two innominate bones with each otlior 
m front at the pubic symphysis, and with the sides of the suruin 
Pel la beliind, the osseous walls of the cavity of the I’elvis art 

'' fornud This tavity is subdivided into a false and a true 

pelvis The false pelvis lies between the expanded wing hkc portions 
of the two ilia The ti;iJe pelvis lies below Uio two ibo pectineal Uncs 
and the base of tho^aw-um, which surround the upper onnee or brim 
of the true pelvis, or pelvic inlet , whilst its lower orifice or outlet is 
bounded behind by the coccyx, laterally by the ischial tuberosities, 
and in front by the pubic arch In the erect attitude the pelvis is 
so inclined that the plane of the brim forms with the horizontal 
plane an angle of from 0o° to 05° The axis of the cav ty is curved, 
and IS represented by a line dropped perpendicularly fiom the planes 
of the brim, the lavity and the outkt , at the bnm it is directed 
downward and backward, at the outlet downward and a httle for- 
ward Owing to the inclination of the pelvis, the base of the sacrum 
IS nearly a m higher than the upper border of the pubic symphysis 
The female pelvis is distinguished from the male by certain sexual 
characters The bones are more slender, the ridges and processes 
for muscular attachment more feeble, the breadth and capacity 
greater, the depth less, giving the greater breadth to the hips of a 
woman , the inlet more nearly circular, the pubic arch wider, 
the distance between the tuberosities greater, and the aceta 
bulum smaller in the female than m the m.ile The greater capacity 
of the woman's over the man’s pelvis is to afford greater room for 
the expansion of the uterus during pregnancy, and for the exiiulsion 
of the child at the tune of birth 

I he femur or thigh bone (fig lO) is the longest bone in the body, 
and consists of a shaft and two extremities The upper extremity 
P tnur ^ smooth htmisphencal surface, in which an 

* oval roilghened fossa, for the attachment of the hga- 
mentum teres of the hip, is found , from the head a strong elongated 
neck passes downward and outward to join the upper end of the 
shaf t the place of j unction 1$ m irked by two processes or trochantei s 
to the external or great trochanter are attached many muscles , the 
internal or lesser trochanter gives attachment to the psoas and iliacus 
A line drawn through the axis of the head and neck forms with a 
vertical hne drawn through the shaft an angle of 30° , in a woman 
tlu« angle is a little less obtuse than in a man, and the obliquity of the 
shaft of the femur is shghtly greater in the former than in the latter 
The shaft is almost cylindrical about its centre, but expanded above 
and below , its front and sides give origin to the extensor muscles 
of the leg , behind there is a rough ridge, which, though called tinea 
aspera, is really a narrow surface and not a line it gives attachment 
to several muscles Ihe lower end of the bone presents a large 
smooth articular surface for the knee-jomt, the an tenor portion of 
which forms a trochlea or pulley for the movements of the patella 
whilst the lower and postenor part is subdivided into two convex 
condyles by a deep fossa which gives attachment to the crucial 
ligaments of the knee The inner and outer surfaces of this end of 
the bone are rough, for the attachment of muscles and the lateral 
lig ments of the knee 

The femur constitutes usually about o 275 of the individual 
stature , but this proportion is not constant, as this bone forms a 
larger element in the stature of a tall than of a short man The 
human femur presents also a concave popliteal surface, thus differing 
flora that of Pithecanthropus, whose pophteal surface is convex 
In the bones of some races the dorsal ridge of the thigh bone (Imea 
aspera) projects as a prominent crest causing the bone to appear 

pilastereil, ’ a condition the amount of which is indicated by tlio 
increased relative length of the sagittal to the coronal diameter of 
the bone I’llastenng, though characteristic of lower and primitive 
races of man, is never found in the anthropoids The upper third 
of the femur m some races is sagittally flattened, a condition which 
13 called platymena Its degree is indicated by the excess of the 
coronal over the sagittal diameter in this region 

The patella or Imce-pan (fig lO) is a small tnangular flattened 
bone developed, in the tendon of the great extensor musclts of the 
P tellM anterior surface and sides are rough, for the 

* attachment of the fibres of that tendon , its postenor 
surface is smooth, and enters into the formation of the knee- 
joint 

Between the two bones of the leg there are no movements of 
pronation and supination as between the two bones of the foicarm 
1 he tibia and fibula are fixed m position , the fibula is always 
external, the tibia internal 

The tibia or shin bone (fig 16) is the larger and more important 
of the two bones of the leg , the femur moves and rests upon its 
Tibia uppci end, and down it thi weight of the body in the 
erect position is transmitted to the foot Txcept the 
femur, it is the longest bone of the skeleton, and consists of a shaft 
anti two extremities 1 he upper extremity is broad, and is txjianded 
into two tuberosities, the external of which has a small articu’ar 
facet interiorly, for the head of the fibula, superioily, the tuber- 
osities have two smooth surfaces, for articulabon with the condyles 
of the femur they are separated by an intermediate rough surface, 
from which a short spine (really a senes of elevations) projects, 
which gives attachments to the interarticular crucial ligaments and 
semilunar cartilages of the knee, and lies opposite the intercondylar 
fossa of the femur Tlie shaft of the bone is three sided , its inner 


surface is subcutaneous, and forms the shin , its outer and postenor 
surfaces are for the origin of museles , the anterior bordtr forms 
the sharp ridge of the shin, and terminates sujieriorly m a tubercle 
for the insertion of the extensor tendon of the leg , the outer border 
of the bone gives attachment to the interosseous membrane of the 
leg The lower end of the bone, smaller than tlie upper, is pro- 
longed into a broad process, internal malleolus, which forms the inner 
prominence of thi inklo its under surface is smooth for articulation 
with the astragalus , externally it artieulatt s w ith the lower end 
of the fibula 

The tibia in most < ivihzed races is triangular m the section oi its 
shaft, but m many savage and prehistoric races it is two-edged 
The condition is named platvcnemia, and is indicated by the pro- 
portional excess oi the sagittal over the coronal diameter The 
foetal tibia has its head slightly bent baekwarii with regard to the 
shaft, a condition which usually disappears iix the adult, but which 
is shown in the prehistoric tibiae found m the cave of Spy In 
races that s<juat on their heels the front margm of the lower end of 
the tibia is marked by a small articular facet for the neck of the 
astragalus 

The fibula, or splint bone of the leg (fig 16), is a slender long bone 
with a shaft and two extremities The upper end or head articulates 
with the outer tuberosity of the tibia 1 he shaft is four- p.. . 
sided, and roughened for the origms of the muscles “ 

Separating the anterior from the internal surface is a slender ndge 
for the attachment of the mtcrosscous membrane Ihe lower end 
has a strong process (eiternal malleolus) 
projectmg downward to form the 6uter p 

prominence of the ankle, and a smooth f m ^ 

inner surface for artieulation with the 

astragalus, above which is a rough surface J 

for the attachment of ligaments which r< 
bind together the tibia and fibula 

The foot consists of the tarsas, tlie 
metatarsus and the five free digits or ci _ > 

toes The human foot is jilaced p . L * i 

m the prone position, with the ** 

sole or plantar surface in relation to the 
ground the dorsum or back of the foot 

directed upward , the axis of the foot at H V A f iHl 

abou^ a right angle to the axis of the leg I I I |||A ■ f 

and the great toe or hallux, whuh is the fi\ | II I \l ‘ J 

eorrespondmg digit to the thumb, at the yM|f || I im o 

inner border of the loot The human foot, 11 | i A 1 

therefore, is a pentadactylous, plantigrade ^ I II f 1 

The bones of the tarsus or ankle (fig a W e 1 wK 1 
16, Ir), are seven m number, and arc 
arranged m three transverse Tanua ^ tf J\ 1 
rows — a proximal, next the “ ^ 

bones of the leg, consisting of the astra- ar H i ^ 

galus and os calcis, a middle, of the w * x 

scaphoid and a distal next the meta- ^ S 

tarsus, consisting of the cuboid, tcto-, ( 

meso- and cnto-cuneiform If the tarsal Fig i 7 — Bones of titpk 
iKJiies be looked at along with those of right Human boot. 1 
tlie metatarsus and toes, the bones of the j- Xarsus 1 ' 

foot mav be arranged m tw o longitudinal Metatarsus ' 

columns — an outer, consisting of the os Phalanges 
ealcis, cuboid and the metatarsal bones ^ Calcaneum ' 

ind phalanges oi the fourth and fifth ^ Astragalus ^ 

toes , an inner column consisting of the Cuboid 

astiagdus, scaphoid, three cuneiform and „ Navicular 
the metatarsal bones and phalanges of the ^1 internal cuneiform 
first, second and third toes The tarsal, Middle cuneiform 
like the carpal bones, are short and, with External cuneiform 
the exception of the cuneiforms winch are digits are in 

widgc-shaped, irregularly cuboidal , the dicated by Roman 
dorsal and plant ir surfaces are as a rule numerals counting 
rough for ligaments, but as the astragalus from the tibial to the 
IS locked m between the bones of the fibular side 
hg and the os caleis, its dorsal and 

plantar surfaces, as well as the dorsum of the os calcis, are 
smooth for articulation , similarly, it'' lateral surfaces are smooth 
for articulation with the two malleoh The posterior surface of the 
os calcis projects backward to form the prominence of the heel 
With this exception, the bones have their anterior and postenor 
surfaces smooth for articulation Their literal surfaces are also 
articular, except the outer surface of the os calcis and cuboid, which 
form the outer border , and the mner surface of the os calcis, 
scaphoid and ento-cuntiform, which form the inner border of the 
tarsus Supernumerary bones are occasionally found as in the 
hand 

The metatarsal bones and the phalanges of the toes agree m 
numlK r and gene ral form with the mt tncarpal bones and the phalange' 
m the hand The bones of the great toe or hallux are _ 
more massive than those of the other digits, iml this digit, * 

unlike the thumb or pollex, dots not diverge from the other digits, 
but lies almost parallel to them 

Embryology — The development of the appendicular skeleton takei 
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place m the core of laebenchyme lu the centre of each Umb ‘ fhib 
>ubstance fir^t becomes changed mto cartilage, except perhaps in the 
case of the clavicle, though there is at present some doubt as to how 
much of tlus bone is choudnfied before ossification readies it 

1 he present behef is that, although a deposit of lime salts constitut- 
ing the process of calcification may and ficquently does occur in 
cartilage, true ossification or the orderly disposal of tlxat deposit mto 
bony tissue can only take place through the intervention of osteo- 
blasts and osteoclasts, and as these cells are not formed m cartilage 
they must make their way m from the surrounding fibrous tissue 
which constitutes the perichondrium 

The factors which determine the general shape and projiortionate 
size of each hmb bone are at work while the cartilage is bemg formed, 
because each future bone has a good cartilaginous model 1 ud down 
before ossification begms Calcification usu illy begins at one point 
111 each bone, unless that bone be a oomuound one formed by the 
fusion of two or more elements wluch were distinct m lower verte- 
brate types, as is the case with the os mnoiiunatum 

It 18 interesting to notice that this centre of calcification, which 
■will later on be the centre of ossification, is usu illy m the middle of 
the shaft of a long bone, or, when a cuboidal block of cartilage is 
dealt with, as m the case of the carpal and tarsal bones, m that place 
which IS farthest away from the periphery, and wluch is hkely to Iw 
least well nourished There seems, too, to be a general tendency for 
larger masses of cartilage to begin calcifymg before smaller ones 
Contrastmg these facts with the behaviour of tumours, wluch cont?in 
cartilage and which are hable to undergo a process of calcareous 
degeneration, the present writer is led to suspect that the calcificabon 
whicli precedes ossification m cartilagi may be a degenerative change 
brought about by ill-nutntion However this may be, there is little 
doubt that the calcification, once established, acts as art attraction 
for blood-vessels, which probably bruig with them osteoblasts, and 
the subsequent ossification is a process wluch needs and receives a 
plenteous supply of nourishment After a long bone has reached a 
certain size it very often has extra centres of ossification developed 
at its ends as well as at places where important muscles have raised 
levcr-like knobs of cartilage on the model 1 fiesc extra centres are 
called eptphysts, and it is eonvoment to distinguish three varieties of 
these (a) pressure epiphyses at the joint ends of long boncS , (6) 
traotion epiphyses, where muscles pull , and (c) atavistic epiphyses, 
the mechatucal causes of wluch are more remote, but wluch represent 
structures of greater import in tlie lowlier vertebrates With regard 
to the pressure epiphyses, they form a cap wluch protects the 
epiphysial line, or plate of cartilage, by means of which the bone m- 
creases m leiigtli, bat they are certainly not essential to the growth 
of a bone, because tin / oitcu do not appear until the bone has been 
growing for a long time, while m birds they are not found at all 
The traction epiphyses are, m the opinion of tlie writ« r, or.gmally 
pieces of cartilage wluch have the same nature as sesamoid cartilages 
developed in the pi ly of a tendon, where it presses against a neigh- 
bouring cartilaginoussnodel of a bone, and wludi, instead of remain- 
ing separate structures throughout fife, as is the case with the patella, 
fuse early w th the model against which they are pulled, and so form 
a knob For practical purposes the coracoid process of man may be 
regarded as an example oi an atavistic epiphysis or perhaps of two 
atavistic epiphyses (For further details on this subject see the 
writer s pane rs on epiphyses, Jour A not and Phys vol xxxvu 
p 315 . vol xxxvui p 248 , vol xxxix p 402 ) 

fuming now to the development of the indindual bones of the 
axial skeleton, the clavicle, as has been mentioned, is partly fibrous, 
and partly cartilaginous, but the exact proportions are still imperfectly 


Sternal eplphy^U ossifies about Primary centre appears sbont 

^uth ) i. ir fuses about asth year Sth or ( th month of fuel il hfe 



From Arthur Thomson, Cunninghams Ttxt Boek 0/ A natetny 

Fig 18 — Ussificabon of the Clavicle 

known , its primary centre is the earhest of all m the body to appear, 
while Its sternal epiphysis does not come till the bone is fully grown, 
and so can have no effect on the growth of the bone It is probably 
one of the atavistic class, and is often regarded as the vestige of the 
precoracoid (see suKsection on comparative anatomy), though it may 
rep^resent the mter-clavicle, which, as has been pointed out m the 
amcle on the axial skeleton, is qmte distinct from the epistemum 
It sometimes fails to appear at aU 

The centres for the scapula are shown m the accompanymg figures 
(fig 19) G B Howes regarded the subcoracoid centre as the 
atavistic epiphysis representing the coracoid bone of lower verte- 

* By mesenchyme is meant that part of the mesoderm, or middle 
layer of the em(pryo, m which the cells are irregularly scattered m a 
matrix, and are not arranged in definite rows or sheets as m the 
coelomic mi rabrane 


brabes, while the human coracoid he looked upon as the equivalent 
of the epicoraeoid Ihe epiphybcs in the vertebral border are ata- 
vistic and represent the supra-scapular element (see section below on 
Lomparatwe Anatomy) 

In the humerus the centre for the shaft appears about tlie eighth 
week of foetal life, which is the usual time lor primary centres The 
licad, trochlea and capiti llum have pressure epiphyses, while those 
for the tuberosities and condyles are of the traction variety 

The ulna is a very interesting bone because there is no pressure 
I piphysia for its upper end The upper epiphysis shown m fig 21 
does not encroach upon the articular surface, but is a pure traction 
epiphysis developed m the triceps tendon and serially homologous 
with the patella (a sesamoid bone) m th“ lower limb 

In the radius there are two terminal pressure epiphyses and one 
traction for the insertion of the biceps 

1 he carpus ossifies after birth, one centre for each bone occumng 
m tlie following order os magnum, 11 to 12 months , uncilorm, 13' 


Secondary centres foi 
Primary centre coracoid appears 


Subcoracoid centre ^ 
,appcars 10 yr*. , fusea 
16 17 yrs 

Appears about 



From Arthur riiomsun Cunninghams Text Beck of Anatomy 


bcapula at end of First Year Scapula about the Age of Puberty 
Fig 19 — Ossification of the Scapula 


to 14 montlis , cuneiform, 3 years , semilmiar, 5 to 6 years trap- 
ezium, b years , scaphoid, 6 years , trapezoid, 6 to 7 years , pisiform, 
10 to 12 years 

Up to the third month of foetal hfe a separate cartilage for the os 
ccutrale (see subsection on comparative anatomy) is found, but tjiis 
later on fuses with tlie scaphoid It will be noticed that, broadly 
sjieakmg, the larger cartilaginous masses ossify before the smaller 
The metacarpal bones have one centre each for the shaft and one 
epiphysis for the head, except that for the thumb which has one 
centre for the shaft and one epiphysis for the proximal end 

riic phalanges develop in the same way that tlio metacarpal bone 
of the thumb docs 

The os mnominatum has three primary centres for tlie lUum, 
iscluum and pubis 

The special centres for tjic crest of the ihum are probably a serial 
repetition of those for the vertebral Ixirdcr of the scapula (sec hg 19) , 
that for the anterior mfenor spuie is a purely human traction 
tpipliysis connected with the use of the straight head of the rectus 
fcinons in the upnght position The centre for the pubic symphysis 
probably represents the epipubis of amphibians, while that for the 
tuberosity of the ischium is the hypoiscluum of reptiles (^ee sub- 
section on comparative anatomy) The most anterior of the epi- 
pJiyses m the acetabulum is the os acetabuli of lower mammals, 
while the occasional one for the spine of the pubis is often looked on 
IS the vestigi of tixe rausupial bone of monotremes and marsupials 
It will thus be seen that many of the secondary centres of the os 
mnominatum are of the nature of atavistic epiphyses 

The femur h?s two pressure epiphyses, one for the head and 
another for the lower end, and two traction for tlie great and small 
trochanters 

The cartilaginous patella dots not appear until the third month of 
foetal life, tliat is well after the quadriceps extensor cruns, m the 
tendon of which it is formed, is defined Its ossification begms in the 
third year The patella is usually looked upon as the largest and 
most typical example of a sesamoid bone m the body 

The tibia has a pressure epiphysis at either end, but that for tlie 
upper comes down m front so as to include a good deal of the tubercle 
In almost my other mammal, and often m man himself, it may be 



APPENPICULAR] 


SKELETON 


179 



sccu that this down-growth is a traction epiphysis developed in the 
quadriceps tendon below the patella and joining the main upper 
epiphysis before uniting with the diaphysis or shaft. 

The fibula has two pressure epiphyses, the lower of which appears 


At birth. About 5 years. About 12 years. 

Fruiu Arthur Thuiu&uii, Cuniiingham'.s Text-Book 0/ Anatomy. 

Fio. 20. — Ossification of the Humerus. 
t Appears early in 2nd month foetal life. 

9 For tuberosity, appears 2 to 3 years. 

3 For head, appears witliin first 6 months. 

4 For internal condyle, appears about 5 years. 

5 For capitellum, appears 2 to 3 years. 

6 Appears about 12 years. 

7 Centres for head and great tuberosity 

coalesce about 5 years. 

first. The general rule with the long bones of the extremities is that 
the epiphysis nearest the elbow or farthest from the knee is the first 
to appear and the last to join. The writer accounts for the neglect 
of tlus rule in the case of tlio fibula by the fact that tlxc lower cartil- 
aginous end is larger than the upper (see fig. 26). 

In the tarsus the cartilages are at an early stage arranged in three 


as a little bone at the back of the astragalus, known as the os 
trigonum. 

The centre for the calcaneum appears in the sixth month of foetal 
life, that for the astragalus in the seventh, the cuboid about birth, 
the external, middle and internal cuneiforms 
in the first and second years, while the 
navicular is the last to appear in the third 
year. It will be noticed tlrat, although 
o.ssification occurs in the bigger cartilaginous 
masses earliest, e.g. calcaneum astragalus 
and cuboid, the large navicular is the last 
cartilage to ossify, and this is an exception to 
tile general rule which is probably caused 
by some factor which we do not at present 
understand. 

The calcaneum has a very definite tractioit 
epiphysis developed in the insertion of the 
tendo Achillis behind. 

The development of the metatarsal bones 
and phalanges of the foot is the same as that 
of the hand. 

For further details and literature see 
J. P. M'Murrich’s Development 0/ the Human 
Body (London, 1906) and D. J. Cunning- 
ham’s Text -Book ol Anatomy (Edinburgh, 
1906). 

Comparative Anatomy . — It is only when the 
class of pisces is reached that paired ap- 
pendages aro found, and there are two mam 
theories to account for their first occurrence. 
The one which is at present most favoured 
is that in some ancestral fishes two folds ran 
along the ventro-Iateral part of the body, 
Uke the bilge keels of a boat, and tlxat these 
joined one another in the mid-ventral line 
behind the cloacal orifice to form the median 
caudal fin. Into these fold.s the segments of 
the body, including myotomes and rayocom- 
mata, extended. Later on parts of these 

8 Centre for small tuberosity fuses with were suppressed, but m the pectoral 

other centres about 7 years. pelvic regions they were retamed to form 

9 Appears about nor 12 years. paired fins. Tlfis theory was first fore- 

10 Inferior epiphysis fuses with shaft about shadowed by Goodsir, and has been elaborated 

16 to 17 years. by Balfour, Dohm and many others. It is 

n Superior epiphysis fuses with shaft supported by the fact that m some elasmo- 

about 25 years. branch embryos the whole length of the folds 

12 Fuses with shaft about 17 to 18 years. can be traced. 

The second theory is that the limbs are 
elaborated gills ; thi.s was proposed by C. Gegenbaur, and has 
lately been supported by Graham Kerr. It is probable that the 
limb girdles are of later evolution than the skeleton of the fins 
themselves. 

la the elasmobranch fishes (sharks and rays) there is a crescentic 


About 16 years. 



Wpfta Arthur Thomaon, Cunnin.^ban)'s Text- Book 0/ Anatomy. 

Fig. 21. — The Ossification of the Ulna, 
rows in just the same way that those of the hand are, but in the 
proximal row the middle one (intermedium), corre.sponding to the 
semilunar in the hand, fuses with the one on the tibial side to form 
the astragalus, though sometimes a vestige of it seems to persist I 



At birth. About 12 years. About 16 yean 


Prom Arthur lliomson, Cunningham's Text-Book Anatomy. 

Flo. 22. — The Ossification of the Radius. 

bar of cartilage (pectoral girdle), concave upward, which girdles the 
ventral and lateral parts of the body ; it is divided into a dorsal 
part (scapula) and a ventral part (precoracoid and coracoid) by a 
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tail , the ischia iistnlly meet in a ventral ischial symphysis, from 
which a cartilage or bone projects backward to support the anterior 
bp of the cloacal onjfice , this is the hypotschium, a structure which is 
traceable throughout the Verte- 
brata to man (sec fig 31) 

The hypoischium and epipubis 
are parts of a cartilaginous pelvic 
sternum, the former representing 
the xiphistemum and the latter 
the epistemum of the shoulder 
girdle (see F G Parsons, ‘ Epi- 
physes of the Pelvis,'* / Anat and 
Phys vol xxxvii p 315) The 
pubis may or may not form a 
symphysis , occasionally it is 
double and then a pre- and post- 
pubis arc rccognirea 

In birds the ihum extends for- 
ward and backward, and is fused 
with the vertebral column, as has 
been noticed m section Axial of 
this article The ischia and pubes 
do not form a symphysis except m 
the struthious birds (ostrich and 
rhea) The acetabulum is always 
, perforate 

In mammals the ihum projects 
forward toward the bead, and an 
ischio-pubic symph) SIS IS common, 
though sometimes it is only pubic as in man In I^hidna among the 
monotrcmes the acetabulum is perforate as m birds In the mono- 
tremes and marsupials part of the external obhque muscle is ossified 
to lorm the marsupial bones , these are sometimes regarded as part 
of the epipubis, though it is more probable that they are merely 
adaptive strt ngthenmgs of the external obhque to support the 
traction of the pouch A cotyloid bona {ps acetabuli) is usually 
it often shuts out the pubis 



Fig 31 —Pelvis of Sphenodon 
Lizard 
A Pubic symphysis 
B Ischial symphysis 
C Lpipuhis 
D Hypoischium 

(The dotted part is cartila- 
ginous, the white and darkly 
shaded parts bony ) 


Patella 


Tibia, 

fibula 


pouci 

present, at all events in early Inc, and 
from taking any part m the formation of the acetabulum 

The femur is comparatii cly a vc'-y stable bone Sometimes, 
especially m the odd-toed ungulates (Penssodactyla), the gluteal 
Pemur forms a large third trochanter, while m most 

mammals, though not in ungulates, there are two 
■-esamoid bones, called fabcUae, developed m the gastrocnemius 
just above the condyles 

The patella first appears m the reptiles, though it is not present 
m all of them Most of the Lacertiua show it as a small sesamoid 
structure m the quadriceps extensor tendon It is 
present in all birds and mammals, with the exception of 
some bats In most marsupials it remains cartilagmous throughout 
b^e 

The abia and fibulh fuse m the Anura and also m some mammals 
{e g rodents) 1 he fibula is often nearly or qmte suppressed m birds 
and mammals, while m birds the bbia fuses with the 
proximal row of tarsal bones, so that the ankle jomt is 
obliterated and a tibio-tarsus formed In the marsupials 
tlie upper end of the fibula is large and may articulate w.th the femur 
m certain positions of the knee, but, as a whole, it reaches its maxi- 
mum development in the Carnivora in the aquatic suborder of 
wluch (Pinnipedia) it is as large as the tibia It is cunous that the 
only epiphysis which occurs in tlie long bones of birds is m the head 
of the tibia of the Gallinaceac 

In the tarsus the bones are arranged on the same generalized plan 
as m the carpus , the proximal row consists of twiale margmale, 
TanuB, l^btale, intermedium, fibulare and fibulare margmale, the 
middle row as far as we know only contains one centrale, 
while the distal row has five distalia 

It IS more difficult to trace the fate of these structures in existing 
vertebrates than it is with the carpal bones In man the astragalus 
probably contains the tibialc, tibialc margmale and mtermcdiura, 
the latter structure possibly accounting for the occasional os trt- 
gonum, ahead V mentioned m the subsection on embryology The 
hbulart and fibulare margmale probably form the calcaneum, though 
it is unlikely that the epiphysis at the back of that bone repxesents 
any integral part of a generahzed tarsus The centrale persists as the 
navicular, while the three cuneiform represent tarsaha I , II and III 
and the cuboid tarsaha IV and V , unless V is suppressed as some 
believe Vestiges of a prehallux are found in the Cape jumping hare 
and other rodents, though they are usually more closely connected 
with the navicular and internal cuneiform than with the bones of 
the proximal row The large size of the hallux in man is an adapta- 
tion to the erect position 

Most of the remarks already made about the motacarpals and 
phalanges of the hand apply equally to the foot, though there is a 
greater tendency to reduction of dipts m the hmd limb than m the 
fore 

For ^urther details and literature see S H Reynolds, The Vertebrate 
Skeleton (Cambridge, 1897) « W Flower and H G^ow, Osteology 
of the Mamma' la (I^ndon, 1885) , R Wiedershcim, Comparative 
Anatomy of V ertebrates, ads-pted by W N Parker (London, 1907) 

C Gegenbaur, Vergleiih Anat dir Wirbeltiere (Bd 1) (Leipzig, 1901) 


1 iiit\ %ol ibw riliio >rif no mo ,0-sriJ <0 ox|i 
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In the lower vertebrates as well as m the embryo of man, a 
number of cartilaginous or bon) arches encircle the mouth and 
pharynx (anterior part of the food tube), just as hoops encircle 
a barrel There is little doubt that, when they first appeared 
in the history of evolution, all these bars supported gills and 
bounded gill slits, but m all existing tvpes the first arch has been 
modified to surround the mouth and to act as both upper and 
lower jawsjgaimng m different animals a more or less complete 
connexion with the cranium or bram-contammg part of the 
skull The first of these visceral arches, therefore, is known 
as the oral or jaw arch and, as hOo been shown, the muscles m 
connexion with it are supplied by the fifth nerve (see Muscular 
System , and Nerve Cranial) The second visceral arch is 
the hyoid and is ^accompanied by the seventh or facial nerve 
The third visceral or first branchial arch of most writers has the 
ninth or glosso-pharyngeal for its nerve supply, while the arches 
behind tl^ are supplied by the vagus or tenth nerve 

It will be seen, on reading the subsections devoted to embry- 
ology and comparative anatomy, that in man the maxilla, palate, 
internal pterygoid plate, malar and tympanic bones as well as 
the ear ossicles, mandible, hyoid bone and thyroid cartil^e are 
developed in connexion with this visceral skeleton Of these 
the ear ossicles are described in the article Ear, the thyroid 
carti%e m that on the Respiratory System, while the other 
bones, with the exception of the hyoid, are treated under the 
head of Skull It therefore only remains to describe here the 
hyoid bone of man 

The hyoid bone, so called from its likeness to the Greek lettei «, lies 
m the upper part of the neck m close connexion with the root of the 
tongue and lust above tlie thyroid cartilage of the larynx It con- 
sists. of a boay across the mid- ventral lint .''nd a great and small cornu 
on each side (set fig 1) 

The body {basihyal) is rectangular with its long axis placed hon- 
zontally , behind it is markedly concave both irom above down- 



ward and from side to side In front it attaches several muscles, 
but behind it is smooth and is separated from the thyrohyoid 
membrme by a bursa From its upper border this membrane runs 
downward to the thyroid cartilage The great cornua {thyrohyals) 
are attached to each side of the body by cartilage until middle life 
and afterwards by bony union They curve upward and backward 
round the side of the phaiynx and are laterally compressed To 
their inner surfaces the thyrohyoid membrane is attached, while their 
knob Uko ends ire connected with the superior cornua of the thyroid 
cartilage by tlie lateral thyrohyoid ligaments 

The small cornua [leratohyals) arc conical structure!, about a 
quarter of an inch long attached to the upper part of the body at its 
junction with the great cornua It is only in late life that they 
become united with the body by bony union, if they ever do so At 
their apices they are connected with the tips of the styloid pro- 
cesses by the long stylohyoid ligaments (epihyals) 

Embryology — In the earl> embryo (sec Mourn and Salivary 
Glands) the mandibular processes grow forward on each side of tiie 
sht-hke stomatodacum or primitive mouth, and at length join one 
another in the mid-vcntral Une From the proximal part of each of 
these another process, the maxillary, grows forward (ventrad), only 
more slowly, to blend with the fronto-nasal process In each of these 
processes cartilage is formed in the lower vertebrates, wluch in the 
case of the mandible (lower jaw) reaches to the mid-ventral line and 
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forms what is known as Meckel's cartilage; but in the miuciUary 
process the stage of chohdnfication is suppressed m man and othtf 
mammals, and the palato^quadrate cartflagmous bai which' is so 
evident in embryo ashes and amphibians is not formed It Will thus 
be seen that both the maxillary and mabdibulax bars 'are denvwtivete 
of the first viscearal|irch In the maxillary process a< membrane bone 
IS formed which mends with the sphenoid to form the irtemal 
pterygoid plate, wlule m. front (ventrad) lof thw the upper jaw 
(maxilla) is developed in membrane by several centres Of these, 
according to the usual description, (i) forms the body of the bone on 
the outer side of the infraorlM.tal canal , (2) forms the body of the 
bone on the inner side of that canal , (3) forms the nasal process and 
the socket for the carune toothy (4) makes the posterior three* 
quarters of the palatme process, while (5) and (G) form the pre- 
maxilla, each of the latter contnbutmg a socket for one of the two 
incisor teetli When these premaxillary sutures fail to unite, the de- 
formity known as ' cleft palate " is produced and this may dcctlr 
cither between fhe lateral mcisor and the canme between the 
central and lateral mcisor teeth 1 he recent researches of Professor 
h. Eawcett point to the conclusion that these centres are hot really 
as numerous as is generally thought He regards (i) and (2) as a 
single centre which grows up round the mfraorbital canal, while the 
premaxilla he finds need not necessarily have two centres The 
maxillary antrum is £rst developed as an outgrowth from the 
cartilagmous olfaotbry capsule mto the membratious maxilla, 
though the cartilage soon disappeaiB. The palate bone la developed 
by one centre which is formed m what will be the vertical plate of 
that bone m the membrane^ behutfl the centre or centres for the 
body 6f the maxilla and at a httle later date (see E Fawedtt, Jtturn 
A not and Phys^ 40, p. 400) ' 

Ihe mandibular or Mechei's earttlagt is tontmued tip into the 
tympanum where it joins the proxiniai end of the cartilage of the 
second or hyoid arch, and it is from this junction (hyomandibular 
plate) that, according to H Gadow, Anat Ansetg«r, Bd 19, p 396, 
the malleus and mens bones of the middle ear are developed (see 
Ear) Between the slender process of the malleus and the region of 
the inferior dental foramen, the cartilage later on disappears and its 
fibrous sheath forms tiie long tnitmal lateral or sphenontandtbular 
hgament (see fig 33. L. I L) 

Hitherto each huf of the lower jaw has been considered to be com- 
posed of several distmct skeletal elements, homologous with the 
elements found m the jaws of lower vertebrates This view is still 
lield by Professor K von Bardeleben, who contends that there are 
present m the lower jaws of man and mammals six separate elements, 
the 08 mentale, coronoid, condyloid, angular, margmal and dentary 
The researches of E Henneberg, Professor E Fawcett and of Dr A 
Lowie, however, are so Complete and correspond so closely that one 
cannot help believing that the human lower jaw, at ail events, is 
ossified from one centre only on each side, which appears in membrane 
near the symphysis and extends mto a small part of Meckel’s cartilage 
near the mcisor tooth germs From this centre, which represents the 
dentary of lower vertebrates, the whole adult bony jaw is formed and 
the greater part of Meckel’s cartilage disappears by a process ol 
resorption But, although this bone is mamly membranous, patches 
of cartilage appear m the coronoid and condylar processes as well as 
near thu symphysis and perhaps at the angle These, however, do 
not ossify by separate centres, but are mvaded by the mam dentary 
ossification alr^idy described It seems evidon^ therefore, that in 
man the process of ossi^cation is slurred over although som© of the 
original elements of the lower vertebrates are repeated as temporary 
cartilagindus masses, e g coronary, (iondylar and angular (See E 
Fawcett, " Thesis for the Degree of Doctor olMedicme," University 
Library, Edmburgh, igo6 , also A Lowe, " Dovelopmient of Lower 
Jaw m Man,” Proc Anal Soc of the University of Aberdeen, 1905, p 
59 In the latter paper the hteraturc is reviewed ) 

At birth the two halves of the mandible are separate as they are 
throughout life m many mammals {« g rodents), but m man they 
}om together about the end of the first year 

It has been stated that within the tympanum the dorsal or proximal 
ends of the first and second visceral arches unite tp form the hyo- 
maudibnlar plate from which, following H Gadow, the malleus and 
meus are derived The stapes is also probably Wrraed frofn thii 
proximal 6nd of tho second or hyoid arch (see fig 33,' St), and jhst 
vcutral to this the cartilage of the arch fuses with, tlia-t qf the pcnotic 
capsule, where it ib later on ossified as the iyntpanohyal element of tht 
h mporif bone (fig 33, T H) From this point the carriage becomes 
ixi<? from the skull and runs round the pharynx until it meets its 
fellow of the opposite side m the nud-ventral line That part of tho 
CttruLige which is nearest the skull remains as the stylehyal element 
(fig 33. SH) and this lat^r ,on ossifies to fqrm the slylotd ptocess 
which ruses with the tynlpahohyal between twenty and twenty-fivp. 
For some distance beyofid the stylohyal element the chralag^ dfe- 
generates mto fibrous tissue forming the stylohyoid UgatHent , this 
represents the epthyal ehvaeiit, and opoaSiohally instead pf^degenerat* 
mg it ossifies tp fprp an abnormal bpne (fig. 33, E,H)r( tb© 
middle lin^ the cartilage persists as the ceratohyal element pr lesser 
eovtu* of the hyotd hone (fig 33, C H)', While the most vefi'tml part, 
n here it fuses with its fellow of the opposite side as well as with the 
\ cntral part of the third arch, is the bastnyal or body of the hyotd bone 
(fig 33, B H) 


The dorsal part of the cartilage of the thiit) arch is wanting, but it* 
lateral part forms the thyvohydl or great edmU of the hyotd bone (fig 
33, Th H), while its ventral tmrt fuses With ita fellow of the oppositt 
sidd as well as With thie ventral pkrt of the second arch to form the 
body of the hyoid bPne The' fourth and fifth arches only dcveloj 
cartilage in their ventro-laterfil parts and fuse to fortn the thyroid 
cartilage of the larynx (fig 33, Th C) (see RESPiRAtoRy System) 

For further details see J P, McMurrtch, Development of the Humor, 
Boify (tgo6) , A Keith, Human' Embryology and Morphology (190^) 
H Gadow, ‘ Modifications of the first and second Visceral Arches, 
Phtl Thins vol 179 (1888), dnd " The Evolution of the Auditor^ 
Ossicles,” .it Anzetger.Bd Xiie (igo'j) ' 

Comparative Anatomy — In ihe Amphioxus the pharyrx is stiffened 
by ohitanous bars which he between the gill dits, but it is unlikely thai 




4th Arch 

5 tlb Arch 


Fig 33 — Diagram to show the fate of the Visceral Arches m mar 
and (with modifications) other mammals Membrane bones white 
Cartilage and cartilage bones black Cartilage which has degenerated 
mto ligaments dotted 


P M Premaxilla 
Max MaxiUa 
Pal Palate 

Pt Pterygoid (mtemal ptery- 
goid plate) 

T R Tympanic nng (quad- 
rate ?) 

Mand Mandible surrounding 
Meckel s cartilage (black) 
L I L Long mtemal lateral hga- 
ment 

M MaUeus 

1 Incus 


St Stapes 

T H Tympanohyal 

SH Stylohyal (styloid process) 

E H Occasional epihyal cartil 
age or bone m stylohyoid 
ligament 

C H Ceratohyal (lesser cornu oi 
hyoid ^ne) 

B H Basihyai (body of hyoid 
bone) 

Th H Thyrohyal (great cornu oi 
h> Old Ixme) 

Th, C Thyroid cartilage of larynx 


tljiesp are really homologous with the visceral skeleton of highei 
forms, though, m serving th© same purpose, they are ccrtamlji 
analogous 

Among the Cyclostomata (hags and lampreys) there is an arrange 
meat known as the branchial basket, which has a more super 
ficial position than the visceral arches of fish and probably corre 
spends to the extra-branchials of these vertebrates The oral and 
hyoid arches are very rudimentary and probably have degtnt rated 
m consequence of the suctonal mode of nourishment In the Llasmo 
brauchii (sharks and rays) the viscpral iJieletou is entirely cartilagm 
ou^ In the more primitive types such as the comb-toothed shark 
(Notidanus) the oral and hyoid arches are qmte distinct The oral 
arch consists of the upper jaw, or palaio-quadrate cartilage, and tht 
lower law, or MeckeTs carhtage , f^pse articulate with one anothei 
posteriorly an4 also with the skull Behind these and distinct front 
them IS the hyoid arch Such a type of suspensortum or jaw articula 
fipn IS called auiostyltc In the rays, pn th© other hand, the oral arc! 
IS connected with th® skuU by the prox‘Oial segment of the hyoid 
arch, which,; since it opniiects Doth me hyoid and n^ndibular (ora! 
arches with the skull, is called the hyomandibplar partilage Thi' 
tjrpe of suspensonum is termed hyoslylic 

aBcIow the hyomandibular cartilage the hyoid arch has two othci 
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segments, the ceraiohycu laterally and the iasxhyal ventrally where In the Reptiha the site of the palato-quadrate bar is surrounded 
it fusts with its fellow of the opposite side Sometimes an tpxkyal by the same senes of bones that arc found m the Amphibia, but m 
intervenes between the hyomandibular and the ccratohyal Behmd hzards and chelonians a para^quadrate bone is found which, according 
the hyoid arch art nsuaUy live branchial arches, though m Hept- to E Gaupp, is the precursor of the tympanic nng of mammals 
anchus there are as many as seven These are divided into a number In the crocodiles tlie maxilla and palate grow inwards to mtet one 
of segments, and outside these there is often another senes of arches another and so form a hard palate The m^dible has dentary, 
called extra- branchtals winch are probably homologous with the splental, angular, surangular, articular and coromtd ossifications and 
branchial basket of the Cyclostoraata in some cases a mento-meckelhan as well 1 he quadrate bone with 

1 he chimatroid fishes are called Holocephah because in them tne which it still articulates is becoming mcUided in the wall of the 
palato-quadrate bar is fused with the rest of the skull In the bony tympanic cavity, and, according to H Gadow, it is this bone and not 
ganoids and teleosteans (Teleostomi) the palato-quadrate bar ossifies the para-quadrate which will become the tympanic of mammals 
to form the palatine, ecto-, meso- and meta-pttrygoids and quadrate 1 he hyoid arch is sometimes suppressed in snakes, but m bphenodon 
bones from before backward, while outside these is another row of its continuity with the columella or stapes can be demonstrated 
dermal bones formed by the premaxiUa, maxilla and jugal or malar Ihe branclual skeleton is reduced with the cessaGon of branchial 

In the lower jaw, Meckel's cartilage is ossified at its proxim U end respiration and only the ventral parts of two arches can be seen 
to form the articular bone, but distally it remains and is partly en- these unite to form a plate with the hyoid (basihyobranchial) and with 
cased by the dentary, and more posteriorly by the angular, both of this the glottis is closely connected In birds the morphology of the 

visceral skeleton is on the reptih in plan, and, although the raodi- 
rr fications arc numerous, they are not of special interest in 

CB elucidating the problems of human morphology 

\ In the Mammaha the premaxilla, maxilla, palate and pterygoid 

\/^ bones can be seen in connexion with the region where the palato- 
\ quadrate cartilage lay in the lower Vertebrata (see fig 34) 

XT \ jPwTyA premaxilla bears the incisor teeth, and except in man the 

suture between it and the maxilla is evident on the face if a 
young enough animal be looked at The maxilla bears the rest 
teeth and articulates laterally with the jugal m malar, 
wlueh m its turn articulates posteriorly with the zygomatic pro- 
** of the squamosal, so that a zygomatac arch, pecuhar to 

mammals, is formed Both the maxilla and palate form the hard 
w / palate as in crocodiles, though the pterygoid bone does not do so 

\ j fuses with the ^henoid to form the internal pterygoid plate 

(f. § If quadrate but forms a new arGculaGon, by means of tlie con- 

A /a I It A the glenoid cavity of the squamosal, and many modern 

■V im I If morphologists, including the writer, are meuned to agree with 

* M ^'^431 Am ^ Gadow tliat the quadrate has probably become the tympanic 

V I /V ^ many mammals (eg Carnivora) this bone swells out 

tu form the bulla tympani The derivation of the auditory 
^ ossicles has been discussed m tlie section on embryology as well 

the article Ear Iho presence of a chain of ossicles is 
tfi peculiar to the Mammaha 

In many of the lower mammals [e g Ungulata and Canuvora) 
Fig 34 -Longitudinal and Vertical Section of the Skull of a Dog hyoid arch is much more completely ossified than it is in 

(Cam® famthans), with mandible and hyoid arch tympano-, stylo-, epi- cercUo- and basthyf elements ail 

u j bemg bony (see fig 34) It is of interest to notice that m the 

M r tiares and labbits the body of the hyoid has occasionally been 

^'f J^^’''**°'tu^inal bone FI Palatine found m two pieces, indicating its derivation from the second 

M M Y? tlurd visceral arches 1 he fourth and fifth arches, which 

ME SSild porbon of the mes- pL Kaxilla £Sle mammals, are considered m the 

rp nl t f th further details see S H Reynolds, The Vertebrate Skeleton 

CE Cribriform plate of the eh Epi-hy^ (C:ambndge, 1897) W Flower, Osteology of the Mammodta 

r ethmo-turbmal ch ^rato-hyal (London, 1885), R Wiedersheim, Comparative Anatomy of 

D n ^ ♦ I tu I ^ ertebrates, adapted and trauislated by W N Parker (London, 

rt Thyro-hyal „ ) C Gegeubaur, Vergleich A not der WirbtUiere, Bd 1. 

IP Interpanetal s Symphysis of mandible (Leipzig igoi) (F G PI 

50 Supra-occipital cp Coronoid process ^ ^ ^ 

ExO Ex-occipital cd Condyle SKELTON, JOHN {c 1460-1529), English poet, is variously 

BO Basi-occipital a Angle asserted to have belonged to a Cumberland family and to 

Per PenoGc id Infenor dental c^al have been a native of Disj in Norfolk He is said to have been 


CE Cribriform plate of the eh 

ethmo-turbmal ch 

I r t rontal bh 

Pa Parietal th 

IP Interpanetal s 

SO Supra-occipital cp 

ExO Ex-occqntal cd 

BO Basi-occipital a 

Per PenoGc id 

Bit Basi-sphenoid T 

Ft Pterygoid wai 

AS AUsphenoid i 1 *in 

05 Orbito-sphenoid whi 


Stylo-hyal 

Epi-hym 

Cerato-hyal 

Basihyal 

Thyro-hyal 

S3raphysis of mandible 
Coronoid process 
Condyle 
Angle 

Infenor dental canal 


its uducatcd at Oxford He certainly studied at C ambndge, and 

wards, to show its entire form , the , u ui ci c> u 1 1/ >» *. 1 u n 

I * indicates the part of the cranium to he is probably the one Scheklton mentioned by William 
which the condyle is articulated Cole (MS Athen Cantabr )as taking his M A degree in 1484 In 


which are membrane bones The jaw joint therefore is between the 
quadrate and the articular In comparing tlus description with the 
section on hum in embryology it will be seen that certmn bones, hke 
the palate and pterygoids, which in the fish are ossifications in 
cartilage, become in the hightr vertebrates membrane bones, and so 
it IS ele ir that too great stress must not be laid on the histological 
history of a bone in dcterraimn^ its morphological significance 

Ihe branchial arches of the Teleostomi closely resemble those of 
the Elasmobranchii except that they are ossified and that the extra- 
branchials have disappeared 

In the Dipnoi (muclfish) the suspensonum is autostylic, and either 
five or SIX branchial arches are present In the 'Amphibia, too, the 
suspensonum is autostyhc, tlic palato-quadrate bar remains largely 
cartilaginous, though its postenor pirt is often ossified to form the 
(juadrate The membranous premaxilla, maxilla, palatine, pterygoid, 
quadratojugal and squamosid bones arc developed m connexion with 
it, though it IS interesting to notice that the pterygoid is sometimes 
partly cartilaginous and the quadrato jugal is absent m the tailed 
forms (Urodela) In th< lower jaw a %plenial element has appeared, 
and m the frog a carblaginous mento-meckellian bone develops close 
to the symphysis In the larval stages there arc rudiments of four 
branchial arches behind the hyoid, but m the adult these arc re- 
duced m the Anura and their venti^ ends are united into a broad 
basihngual plate 


1490 Caxton writes of him, m the pre lace to The Bake of Eneydos 
compyled by Vyrgyle, m terms which prove that he had already 
won a reputation as a scholar “ But I pray mayster John 
Skelton,” he says, “ late created poete laureate in the unyversite 
of Oxenfordc, to oversee and correct this sayd booke for 
him I know for suffyeyent to expowne and englysshe every 
dylfyculte that is therm For he hath late translated the 
epystlys of Tulle, and the boke of dyodorus siculus,^ and diverse 
other works m polysshcd and ornate termes craftely I 
suppose he hath drunken of Elycons well ” The laureateship 
referred to was a degree in rhetoric Skelton received m 1493 
the same honour at Cambridge, and also, it is said, at Louvam 
He found a patron m the pious and learned countess of Richmond, 
Henry VII ’s mother, for whom he wrote Of Marines Lyfe the 
Peregrynactoun, a translation, now lost, of Guillaume de Deguille- 
ville’s Pilerinage de la me hutnatne An elegy “ Of the death of 
the noble pnnee Kynge Edwarde the forth,” included in some of 
the editions of the Mirror for Magistrates, and another (1489) 

* The MS of this translation is preserved at Corpus Chnsti (kjllege, 
Cambndge 
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on the death of Henry Percy, fourth earl of Northumberland, 
are among his earliest poems In the last decade of tlic century 
he was appointed tutor to Prince Henry (afterwards Henry VIII ) 
He wrote for his pupil a lost Speculum pnnctpis, and Erasmus, 
in dedicating an ode to the prince in 1500, speaks of Skelton as 
“ unum Bntinnic^um literarum lumen ac decus ” In 1498 
he was successively ordained sub-deacon, deacon and priest 
He seems to have been imprisoned in 1502, but no reason is 
known for his disgrace Two years later he retired from regular 
attendance at court to become rector of Diss, a benefice which he 
retained nominally till his death Skelton frequently signed 
himself “ regius orator ” and poet-laureate, but there is no 
record of any emoluments paid in connexion with these dignities, 
although the Abb6 du Resnel, author of Keclurches sur les 
pokes (ouionnez, asserts that he had seen a patent (1513-1514) 
in which Skelton was appointed poet- laureate to Henry VJII 
As rector of Diss he caused gieat scandal among his parishioners, 
who thought him, says Anthony 4 Wood, more fit for the stage 
than for the pew or the pulpit He was secietly married to a 
woman who lived in his house, and he had earned the hatred 
of the Dominican monks by his fierce satire Consequently 
he came under the formal censure of Richard Nix, the bishop 
of the diocese, and appears to have been temporarily suspended 
After his death a collection of farcical talcs, no doubt chiefly, 
if not entirel>, apocryphal, gathered round Ins name — The 
Merie Tales of Skelton During the rest of the century he figured 
in the popular imagination as an incorrigible practical joker 
His sarcastic wit made him some enemies, among them Sir 
Christopher Garn^sche or Garne>s, Alexander Barclay, William 
Lilly and the Ircnch scholar, Robert Gaguin {c i42<;-i502) 
With Garneys he engaged m a regular “ flyting,” undertaken, 
he says, at the king’s command, but Skelton’s four poems read 
as if the abuse in them were dictated by genuine anger Earlier 
in his career he had found a friend and patron in Cardinal 
Wolsey, and the dedication to the cardinal of his Replycacton 
is couched in the most flattering terms But in 1522, wdnn 
Wolsev in hi* capacity of legate dissolved convocation at St 
Paul s, Skelton put m circulation the couplet 
“ Gentle Paul, laie doune thy sweard 
For Peter of Wcbtnimstcr hath shaven thy beard ” 

In Colyn Chute he incidentally attacked Wolsey in a general 
satire on the clergy, but Speke, Parrot and Why come ye nat to 
Courle ? are direct and fierce invectives against the cardinal who 
IS said to have more than once imprisoned the author lo 
avoid another arrest Skelton took sanetuaiy m Westminster 
Abbey He was kindly received by the abbot, John Islip, who 
continued to protect him until his death on the 21st of June 
1529 The inscription on his tomb in the neighbouring church 
of St Margaret’s described him as votes pierius 

In his Garlande of Laurell Skelton gives a long list of his works, 
only a few of which are extant The garland m cjuestion was 
worked for him in silks, gold and pearls by the ladies of the 
countess of Surre / at Sheriff Hutton Castle, where he was the 
guest of the duke of Norfolk The composition includes compli- 
mentary verses to the various ladies concerned, and a good 
deal of information about himself But it is as a satirist that 
Skelton merits attention 7 he Boioge of Court is directed against 
the vices and dangers of court life He had already m his Boke 
of the Thre Foies drawn on Alexander Barclay’s version of the 
Narrenschtff of Sebastian Brant, and this more elaborate and 
imaginative poem belongs to the same class Skelton, falling 
into a dream at Harwich, sees a stateh ship m the harbour called 
the Bowge of Court,''- the owner of which is the Dame Saunce 
Pere Her merchandise is Favour , the helmsman Fortune , 
and the poet, who figures as Drede (modesty), finds on board 
Favcll (the flatterer). Suspect, Harvy Hafter (the clever thief), 
Dysdayne, Ryotte, Dyssymuler and Subtylte, who all explain 
themselves in turn, until it last Drede, who finds they are secretly 
his enemies, is about to save his life by jumping overboard, when 
h? wakes with a start Both of these poems are written in the 
* Bowge — Fr houche court rations The term is cxplamed as the 
nght to eat at the king s table 
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seven-lined Chaucerian stanza, but it is in an irregular metre 
of his own that his most charai teristie work was accomplished 
Jhe Boke of Phyllyp Sparowt, the lament of Jane Scroop, a 
s( hoolgirl in the Benedictine convent of ( arowc near Norwich, 
for her dead bird, was no doubt inspired by ( atullus It is a 
poem of some 1400 lines and lakes many liberties with the 
formularies of the church Ihe digressions are considerable 
We learn what a wide reading Jane had m the romances of 
Charlemagne, of the Round I able, Ihe Four Sons of Avmon 
and the 1 rojan cycle Skelton finds space to give his opinion of 
Chaucer, Gower and Lydgate He seems fully to have realized 
Chaucer’s value as a master of the English language Gower’s 
matter was, he said, “ worth gold,” but his English he regarded 
as antiquated The verse m which the poem is written, called 
fiom Its inventor “ Skeltomeal,” is here turned entirely to 
whimsical use The lines are us lally six-syllablcd, but varv 
in length, and rh> me m groups of two three, four and ev en more 
It is not far rt moved from the old alliterative English verse, 
and well fitted to be chanted bj the minstrels who had sung tlie 
old ballads For its comic admixture of Latin Skelton had 
abundant example m French and Low Latin macaronic verse 
He makes frequent use of Latin and French words to carrv 
out his exacting system of frequently recurring rhymes This 
breathless, voiuble measure was in Skelton’s energetic hands 
an admirable vehicle for invective, but it easily degenerated 
into doggerel By the end of the i6th century he was a “ rude 
rayling rimer ” (Puttenham, Arte of English Poeste), and at the 
hands of Popc^ and Warton he fared even worse His own 
criticism IS a just one — ' 

‘ For though my ryme be ragged, ii 

Tattered and jagged. 

Rudely rayne beaten. 

Rusty and moughte eaten, > 

It hath in it somt pyth ’ 

Colyn Chute represents the average country man who gives 
his opinions on the state of the church There is no more scathing 
indictment of the sms of the clergy before the reformation He 
exposes their greed, their ignorance, the ostentation of the 
bishops and the common practice of simom , but takes care to 
explain that his accusations do not include all and that he 
writes in defence of, not against, the ehuren He repeatedly 
hits at Wolsey even in this general s?tire, but not directly 
Speke, Parrot has only been preserv ed m a fragmentary form, 
and IS exceedingly obscure It was apparently composed at 
different times, but in the latter part of the composition he 
openly attacks Wolsev In 14 hy come ye nat to Courte 1 there 
IS no attempt at disguise The wonder is not that the author 
had to seek sanctuary, but that he had any opportunity of doing 
so He rails at Wolsey ’s ostentation, at his almost rojal 
authorit), his overbearing manner to suitors high and low, 
and taunts him with his mean extrac tion I his scathing mvcetiv e 
was not allowed to be printed in the cardinal’s lifetime, but it 
was no doubt widelv circulated m MS and by repetition The 
charge of coarseness regularly bnnight against Skelton is based 
chiefly on The Tunny nge of Elynoure Rummynge, a realistic 
description in the same metre of the drunken women who gathered 
at a well-known ale-house kept by Elynour Rummvnge 
at Lcatherhead, not far from the royal palace of Nonsuch 
“ Skelton Laureete against the Scottes ” is a fierce song of 
triumph celebrating tne victory of Flodden ‘‘ Jemmy is ded 
And closed in led, lhat was tliey r owne Kynge,” says the poem , 
but there was an earlier version written before the news of James 
IV ’s death had reached I ondon This, which is the earliest 
singly printed ballad in the language, was entitled A Ballade 
of the ScoUysshe Kynge, and was rescued in 1878 fn m the wooden 
covers of a copy of Huon de Bordeaux “ Howe the doutv Duke 
of Albany, lyke a cowarde knight ’ deals with the campaign 
of 152 s, and contains a panegyric of Henrv Mil To this is 
attached an envoi to Wolsey, but it must surely have been 

^ (Spence, /I Hfccrfotts, p 87) Pope said Skt 1 ton s poems arc all 
low and bad, there is nothing in them th it ib worth reading,” and 
(in Satires and Epigrams, v 38) “ And beastly Skelton heads of 
houses quote *' 
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misplaced^ for both the satires on the cardinal are of earlier 
date 

Skelton also wrote three plays, only one of which survives 
Magnificence is one of the best examples of the morality play 
It deals with the same topic as his satires, the evils of ambition , 
Its moral, “ how suddenly worldly wealth doth decay,” being 
a favourite one with him Thomas Warton in his History of 
En^tsh Poetry described another piece Ntgratnanstr, printed 
by Wynkyn de Worde m 1504, and dealing with simony and the 
love of money m the church , but no copy is known to exist, 
and some suspicion has been cast on Warton’s statement 

Illustration of the hold Skelton had on the public imagination 
is supplied from the stage A play (1600) called Scogan and 
Skelton, by Richard Hathway and William Rankins, is mentioned 
by Henslowe In Anthony Monday’s Downfall of Robert, earl 
of Huntingdon, Skelton acts the part of Friar luck, and Ben 
Jonson m his masque. The Fortunate Isles, introduced “ Skogan 
and Skelton in like habits as they lived ” 

Very few of Skelton 3 productions axe dated, and their titles axe 
here necessarily abbreviated Wynkyn de Worde printed the Bowge 
of Court twice Divers Baletlys and ay ties salacious devysed by Master 
bkelton Laureat, and Skelton Laureate agaynste a comely Coystroune 
have no date or pnnter s name, but are evidently from the press of 
Richard Pynson, who also printed Replycacion against certain yong 
scoters, dedicated to Wolsoy The Garlande or Chapelet of Laurell was 
printed by Richard Faukes (1523) Magnificence^ A goodly interlude, 
probably by John Rastell about 1533, reprinted (1821) for the 
Roxburghe Club Hereafter foloweth the Boke of Phylhp Sparowe 
was printed by Richard Kele {1550 ?), Robert Toy, Antony KiLson 
/15O0 ?L Abraham Veale (1570 ?), Jolm WaUcy, John Wyght 
(r<)0o ?) Hereafter foloweth certaine bakes compylea by mayster 
Skelton including " Speke, Parrot," ' Ware the Hawke," " Ely- 
noure Rummyngo ” and others, was printed by Richard Lant (15 so >), 
John King and ihomas March (1565 ?), by John Day (1560) Here- 
after foloweth a title boke called Colyn Chute an<l Hereafter why 
come ye natto Courte? were printed by Richard Kelo (1550 >) and m 
numerous subsequent editions Pithy, plesaunt and profitable workes 
of maister Skelton, Poete Laureate Nowe collected ana newly publuhul 
was printed m 156K and reprinted in 17)6 A scarce reprint of 
Ehnour Rumtnin by Samuel Rand appeared in 1624 

See The Poetical Works of John Skelton with Notes and some 
account of the author and his writings, by the Rev Alexander Dyce 
(2 vols , 1843) A selection of his works was edited by W H 
Williams (London, 1902) See also Zur Charakteristik John Skeltons 
by Dr Arthur Kodbing (Stuttgart, igox) . F Biie, "Skelton 
Studien " in Enghsche Studien, vol 38 (Heilbronn, 1877, etc ) , 
A Rey, Skelton s Satirical Poems (Berne, 1899) , A 1 hummel, 
Studien Uber John Skelton (1 eipzig Reudnitz, 1905) G Samtsbury, 
Hist of Eng Prosody (vol 1 , 1906J , and A Kolbing m the Cambridge 
History of English I iteraturc (vol 111 , 1909) 

SKELTON AND BROTTON, an urban district m the Cleveland 
parliamentary division of the North Riding of Yorkshire, 
England, 17 m E by S of Middlesbrough by a branch of the 
North Eastern railway, with stations at Brotton and North 
Skelton Pop (1901) 13,240 Thu is one of the largest town- 
ships in the Cleveland ironstone district, and its industrial 
population IS wholly employed m the quarries The modern 
Skelton Castle incorporates part of the ancient stronghold of 
Robert de Brus who held it from William the Conqueror A 
modern church replaces the ancient one, of which there are 
ruins, and a fine Norman font is preserved The large ironstone 
quarries have not wholly destroyed the beauty of the district 
The Cleveland hills rise sharply southward, to elevations some- 
times exceeding 1000 ft , and are scored with deep and picturesque 
glens On the coast, which is cliff-bound and fine, is the watering- 
place of Saltburn by the Sea 

SKENE, WILLIAM FORBES (1809-1892), Scottish historian 
and antiquary, was the second son of Sir Walter Scott’s friend, 
James Skene (1775-1864), of Rubislaw, near Aberdeen, and was 
born on the 7th of June 1809 He was educated at Edinburgh 
High School, m Germany and at the university of St Andrews, 
taking an especial interest in the study of Celtic philology and 
literature In 1832 he became a writer to the signet, and shortly 
afterwards obtained an official appointment in the bill department 
of the Court of Session, which he held until 1865 His early 
mterest m the history and antiquities of the Scottish Highlands 
bore its first f!-uit m 1837, when he published The Highlanders of 
Siotland, their Origin, History and Antiquities His chief work, 
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however, is his Celtic Scotland, a History of Ancient Alban (3 vols , 
Edinburgh, 1876-1880), perhaps the most important contribu- 
tion to Scottish history written during the 19th century In 
1879 he was made a D C L of Oxford, and m 1881 historiographer 
royal for Scotland He died m Edmburgh on the 29th of August 
1892 * 

The most important of Skene's other works arc editions of John 
of Fordun's Chronica gentis Scotovum (Edinburgh, 1871-1872) , of 
tlie hour Ancient Books of Wales (Edinburgh, 1868) , of the Chronicles 
of the Piets and Scots (Edinburgh, 1867) , and of Adamuan’s Vita S 
Columbae (Edinburgh, 1874) , an Essay on the Coronation Stone of 
Scone (Edinburgh, 1869), and Memorials of the Family of Skene of 
Skene (Aberdeen, 1887) 

SKETCH (directly adapted from Dutch schets, which was 
taken from Ital schmo, a rough draft, Eat schedtum, something 
hastily made, Gr cr^eSios, sudden, off-hand, <rx«8dv, near by , 
Ger Sktzze and Fr esquisse are from the same source), a rough or 
hasty preliminary outline or draft serving as a note or material 
for a finished work Though used of literary composition, as for 
a short slightly constructed play, or of a rapid delmeation m 
words of an event or character, the term is chiefly used of the 
putting on paper or other material of the immediate impression 
of an object, figure, landscape, &c , by an artist, or of an artist’s 
first idea or conception of a work whether in painting or sculpture 

SKI (pronounced “ shee,” Icel scidh, snow - shoe, properly 
“ piece of wood ”), the wooden snow-shoe on which the inhabit- 
ants of Scandinavia and neighbouring countries travel over the 
snow Implements for this purpose were used by many nations 
of antiquity Xenophon {Anab iv 5) describes the shoes or 
pattens of skins with which the horses of the Armenians were shod, 
to pi event them from sinking into the snow, and Procopius made 
mention of the ancient Lapps, known m Scandinavia as " Skrid- 
Fmnen,” or slidcis Snow-shoes have always been used by the 
Mongols of north-western Asia From the evidence of the old 
Norse s^as they must have been general in Scandinavia long 
before the Christian era Dller, the god of winter, is always 
spoken of as walking upon skis, the curved toes of which gave 
rise to the legend that they were really ships upon which the god 
was wafted over hill and dale Skis have been used time out of 
mind bv Lapps, Finns and Scandinavians for hunting and 
journeying across the frozen country The first skis of which 
there is any record were elongated, curved frames covered with 
leather Those of the Sknd-Fmnen of the i6th century were 
leather shoes, pointed at the toe, about 3 ft long, mto which, 
a few inches from the rear end, the feet were thrust up to the 
ankles The form of the shoe varied in different districts 
Modern skis are not, like the North American snow-shoe, made 
of broad frames covered with a thong web, but long, narrow, 
nearly flat pieces of ash, oak or spruce, pointed and turned up 
for about a foot at the toe Their length is usually the distance 
their wearer can reach upwards with his hand, that for the 
average man being about 7 ft 6m, although some advocate less 
length 

Their width at the broadest part is about 5 m , and their 
greatest thickness (just under the foot) about ij m , tapering 
towards both ends The under surface is usually perfectly 
smooth, although some skis are provided with narrow strips 
runnuig lengthwise on the under surface, to prevent side- 
slipping The feet, encased in stout deer-hide shoes, heelless or 
nearly so, are fastened to the middle of the skis by an arrange- 
ment of straps, called the binding A staff from 4 to 5 ft long 
completes the touring outfit On level ground the skis are 
allowed to glide over the snow without being lifted from it, the 
heels being raised while the toes remain fast to the skis At 
this gait very long steps can be taken Climbing hills one must 
walk zigzag, or even directly sideways step by step Gentle 
slopes can be ascended straight ahead by planting the skis 
obliquely Downhill the skis become a sledge upon which great 
velocity IS attained The staff is used as a brake m coasting, 
and is provided with a small disc a few inches from the lower 
end, to prevent it sinking into the snow 

Skiing as a sport began about i860 m the Norwegian district 
of Telemark and rapidly spread over all the Scandinavian 
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peninsula The climax of the racing season is the great mter- 
national ski tournament held annually in February at Holmen- 
kollen, 6 m. from Christiania This “ Norwegian Derby ” is 
divided into two parts, the first devoted to jumping contests, the 
other to long-distance racing The take-off for the jumping 
contests is built into the side of a hill, and each competitor must 
jump three times No staff is allowed and no jump is counted if 
the jumper falls in alighting The distances covered are extra- 
ordinary, i34i ft being the record The jumper, who starts some 
distance up the hill, descends at top speed, stoops as he nears the 
take-off and launches hunself into the air with all his force , 
He maintains an erect position until he reaches the ground, 
alighting with bended knees, on both feet, one a little in advance 
of the other, and “ giving ” with his legs to overcome the force 
of the fall and to preserve his balance Another feature is double 
jumping, performed by two persons hand m hand Ihe highest 
prize IS the King’s Cup The principal distance race is over a 
difficult course of about 20 m The record for 25 kilometres 
i5i m ) is 2 hours, 7 min A Lapp once covered 220 kilometres 
about 138 m) in 21 hrs , 22 mm , the country being level 
Skiing is very popular in Norway wnth both men and women , in 
fact It may ^ called the national sport of Norway 

The sport has been introduced into other countries where the 
winter is severe, ^nd has become very popular m Switzerland 
and the United States, especially in Minnesota and the Rocky 
Mountain country The principal club m the British Isles is 
the “ Ski Club of Great Britain ” The mails between Chile and 
the Argentine Republic are carried in winter by relays of 
Norwegian ski-runners, about 300 being employed The skis 
worn by them are usually shod with horn Skis cannot be used 
with advantage during a thaw or where the snow is less than 
6 in deep On this account, and because of their general un- 
wieldiness, they are less convenient in thick forests than the 
Indian snow-shoe, though faster in the open country 
Ski have been used for military purposes by the Northern 
peoples for several centuries, and of late years other nations 
which have mountainous regions of snow have turned their 
attention to this most useful mode of winter marching The 
army of Sweden — under Gustavus Adolphus and his successors 
one of the foremost m Europe — employed infantiy provided 
with ski m Its military operations In Norway special units so 
provided were organized in 1710 Recently (1902) the Alpine 
infantry of France and Italy have taken up the question In 
Brianfon, attached to the 159th regiment of French infantry, 
IS an ecole militaire de skt (established 1903) which trams the 
Chasseurs Alpins of the ist line, and also the regional troops 
which are intended to take part in the defence of the south- 
eastern frontier of France These regiments as a rule furnish 
fine officer, one non-commissioncd officer and a few soldiers 
each to every course of instruction, which lasts two months 
At the end of the first month the skteur is expected in full 
marching order to cover 60 kilometres (37 J m ) of iUpine territory 
m the day The ski are put to a \ incty of ingenious uses , 
to form a streteher-sledge for wounded men , and if rapidity 
of movement is desired, a horse or pony pulls the skteur along 
by means of long reins attached to the horse’s girth Even 
camps m the mountains are improvised The skteur is thickly 
clothed and muffled, and his eyes are protected against snow- 
bhndness by blue or black spectacles Some of the performances 
of soldiers on ski have been notable Captain Bernard, chief 
of the ecole of Brian^on, ascended the cols of Arsin6 (2400 metres) 
and of the Cauterel (2080 metres) in 16 hours with a party of 
25 men In Russia some Finland troops m full marching order 
executed a long hunting march m Carelia In 29 days they 
covered 860 kilometres In Switzerland a skteur took less than 
hours to cover 25 kilometres, including altitudes of 1547 
metres In order to witness this competition, which took place 
m Glams, the soldiers from the S Gothard garrison made a 
march of 48 kilometres including the ascent of the Klausengrass 
(2000 metres) A Norwegian soldier named Holte covered with 
one leap a distance of 21 m 20 cm , and his companion Ilcyder- 
dahl later achieved 24 
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In Italy each company of Alptni has an annual credit for the 
provision of ski Iheir duties in war time are almost the same 
as those of mounted infantry^ — exploration and communication, 
and the seizure of advanced positions 

In the seven months of snow on these frontiers the garrisons 
of the lonely posts cannot go out save on ski or snow-shoes, as 
to the respective merits of which military opinion is divided 

See Norway's National Sport, by T W SchicitKr, Outing, vol 
37, Auf Schneeschuhen aurch Oronland, by F hansen (Ham 
buig, X891) , Skt-runntng, edited by E C Richardson (London, 
1904) , Yiar-Book of the Skt Club of Great Britain 

SKIBBEREEN, a market town of county Cork, Ireland, on 
the river Hen about 3 m from its estuary, 53? m S W of Cork 
by the Cork, Bandon and South Coast railway Pop (1901) 
3208 Ihe river is navigable for small vessels to Skibberecn 
Itself, and for larger ones to Old Court on the estuary , and the 
town IS a flourishing fishing-station Trade in corn and other 
agricultural produce is considerable This district suffered 
terribly m the famine of 1847, and hundreds of victims were 
buried in pits m the graveyard adjoining the mined Cistcroan 
cell of Abbeystrowry, a mile west of the town The Hen offers 
fishing, late m the season, for brown and sea trout The mam 
railway continues south to Baltimore, and a light railway runs 
to the pleasant seaside village of Skull (or Sthull), 15 m W 
Skibbereen is governed by an urban district council 

SKIEN, a seaport of southern Norway, m Bratsberg amt 
(county), on the river Skien, 5 m below its issue from Lake Nord, 
and 6 m above its outflow into Frier Fjord Pop (1900) 11,343 
It was mostly rebuilt after a fire in 1886 Here Henrik Ibsen, 
the dramatist, was bom in 1828 In 1892 a canal ascending 
189 ft by means of 17 locks was made between lakes Bandak 
vnd Nord, giving access to the Telemark district by way of Dalen 
Ihe whole distance between the lakes is 40 m , and several 
fine falls, as the Ulefos, Eidsfos, and Vrangfos, are passed 
The engineering is noteworthy In the town and district arc 
numerous saw-mills, planing, cotton-spinning and flour-mills, 
factories for wood-pulp and domestic commodities, also a copper 
mine (at Omdal) Ihe exports are ice, timber (mcludmg tele- 
graph poles for the British gov ernment), wood-pulp and copper, 
and the imports coal and china-clay The town (the ancient 
Sktda) dates from the 14th century A fine view is obtained 
from the Bratsberg Kiev, S E of the town, with nuns of a chapel 

SKIERNIEWICE, a to^vn of Russian Poland, in the govern 
ment of Warsaw, 41 m by rail S W from the city of Wars iw 
Pop (1897) 9846 It was formerly the see of the archbishop 
of Gnesen, primate of Poland Here is an imperial castle, m 
which the emperors of Russia, Austria and Germany met m 
conference on the i5th-i7th of September 1884 Cloth and 
linen are manufactured 

SKIMMER, the English name bestowed by T Pennant^ 
in 1781 on a North American bird which had already been 
figured and described by M Catesby {B Carolina, 1 pi 90) 
as the “ Cut-water,”— as it appears still to be called on some 
parts of the coast,-— remarkable for the unique formation of 
Its bill, in which the maxilla, or so-called upper mandible, is 
capable of much vertical movement, while the lower mandible, 
which IS considerably the longer of the two, is laterally compressed 
so as to be as thin as a knife-blade Ihis bird is the Rhynchops 
mgra of Linnaeus, who, however, united with it what proves 
to be an allied species from India that, having been indicated 
many years before by Petiver {Cazoph natural, tab 76, fig 2), 
on the authority of Buckley, was only technically named and 
described in 1838 by W Swainson (Anim Menageries, p 360) 
as R albtcoUts A third species, R flavtrostrts, inhabits Africa , 
and examples from South Amenca, though bv many writers 
regarded as identical with R nigra, are considered by Howard 
Saunders (Proc Zool Society, 1882, p 522) to form a fourth, 
the R melanura of Swainson (ut supra, p 340) All these 

^ I call it Skimmer, from the manner of its collecting its food 
with the lower mandible, as it flies along the surface of the water " 
(Gen of Birds, p 52) • 

® Othci English names applied to it m America are " Razorbill,” 
** Scissorbill ’ and Shtai water ” 
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resemble one another very closely, and, apart from their singularly- 
formed bill, have the structure 'and appearance of Terns {q.v.). 
Some authors make a family of the genus Rhynchops, but it 
seems needless to remove it from the Laridae (see Gull). In 
breeding-habits the Skimmers thoroughly agree with the Terns, 
the largest species of which group they nearly equal in size, 
and indeed only seem to differ from them in the mode of taking 
their food, which of course is correlated witli the extniordinary 
formation of their bill. (A. N.) 

SKIN AND EXOSKELETON, in anatomy. The skin (A.-S. 
scinn) is the covering of the whole body, and is continuous at 
the different orifices with the mucous membrane. It acts firstly 
as a protective layer, secondly as a regulator of the temperature, 
thirdly as an excretory organ and fourthly as a tactile and 
sensory organ in which nerves end. 

The skin varies in thickness from *5 mm. in the eyelids to 
4 or more mm. in the palms and soles ; it is also very thick over 
the back of the body. Two main layers are recognized in the 



From Robert Huwden in Cunningham'* Text-Book 0/ Anatomy. 

Fig. I. — Vertical section of Epidermis and Papillae of Corium 
(highly magnified). 


skin ; superficially there is the scarf .skin or epidermis and more 
deeply the dermis or true skin. The epidermis under the micro- 
scope is .sec.i to consist of five layers, (^n the surface is the horny 
layer or stratum corneum (sec fig. i) composed of layers of scale- 
like cells, the walls of which are turned into the horny substance 
keratin. Deep to this is a thin layer of scale-like cells without 
keratin known as the stratum lucidum. Deeper still is a layer, 
the stratum granulosum, in which the cells arc not so flattened 
and contain griuiules of a substance known as eleidin. In the 
fourth layer, stratum miicosum or stratum Malpighii, the cells 
are polygonal and are connected together by delicate prickle-like 
processes. It is in the deeper layers of these cells that the pig- 
ment of the negro’s skin is found. The fifth and deepest layer 
of the epidermis is the stratum germinativum, in which there is 
only one layer of columnar cells. The whole of the epidermis is 
non- vascular, and it will be noticed that as the different layers 
approach the surface the cells become more and more flattened. 
The true skin, dermis or corium is composed of a felted network 
of white fibrous tissue with a small number of yellow elastic 
fibres interspersed. It is divided into two layers. 

The superficial or papillary layer lies next to the epidermis 
and is raised ftito a number of papillae or coniaU projections 
which fit into corresponding depressions on tlie deep surface of 


the epidermis. In sensitive parts like the palms and soles these 
papillae are specially prominent and form wavy lines, each of 
which consists of a double row between which the ducts of the 
sweat glands pass on their way to the surface. So large are the 
papillae in these situations that the epidermi^ is also raised into 
ridges, and i^hese in the fingers form the characteristic whorls 
so valuable for purposes of identification. The papillae contain 
leashes of blood-vessels, and in some of them are special tactile 
corpuscles in which the nerves end (see Nervous System). 

In the deeper or reticular layer of the true skin the fibrous 
feltwork is looser and encloses pellets of fat. It also contains a 
network of blood-vessels and nerves, and in some places a layer 
of striped or unstriped muscle. Where hairs are present the hair 
follicles lie in this deeper layer, which gradually merges with the 
subcutaneous fatty tissue (see fig. 2). 

As appendages, of the skin are found the hairs, the nails and 
the sebaceous and sweat glands. 

Hair . — 'The hairs are found in man on the scalp, eyelids, 
eyebrows, armpits, pubic region, vestibule of the nose, external 
auditory meatus, face, ventral surface of the trunk and dorsal 
surfaces of the leg, forearm and hand ; indeed the only places 
which are quite free from them are the palms of the hands, soles 
of the feet and the glans penis. In some places, such as the 
armpits, pubic region and the face of the male they grow to a 
considerable length at and after puberty. They are of great 
^thropological interest since they differ in colour and texture 
in different races, sometimes being straight, sometimes wavy, 
sometimes curly. The amount and distribution of long hairs 
also vary with the race. In section it is only the straight hairs 
which are circular ; wavy and curly hairs are oval. In the centre 
of each hmr is the medulla or pith, though this is not always 
I present ; it is composed of nucleated cells containing pigment, 
fat and air spaces. Outside this is the fibrous layer or cortex, 
also containing pigment and air spaces, while most superficially 
is the cuticle made up of o\'erlapping scales. I'he hair grows at 
its root from a hair follicle (see fig. 2), which is a tubular inpushing 
of the epidermis into the true skin or, in the case of large hairs, 
deeper still into the superficial fascia. It is divided into an inner 
and outer root sheaih, the former representing the more superficial 
layers of the epidermis, the latter the deeper layers. At the 
bottom of the follicle the hair enlarges to form the bulb, and into 
the lower part of this a vascular papilla projects from the true 
skin. The cells of the hair are derived from, and are continuous 
at the bulb with those of the outer root sheath, and therefore 
with the deeper layers of the epidermis. 

The hair follicle always projects somewhat obliquely into 
the skin, and attached to the side toward which it is leaning is 
a small band of non-striated muscular fibres called arrector pili. 
When this acts it diminishes the obliquity of the hair and so 
makes it “ bristle ” or “ stand on end,” while a general con- 
traction of these small muscles leads to the familiar condition 
of “ gooseflesh.” 

Nails.— flhQ nails are specially thickened parts of the epidermis, 
and are divided into a root and a body. The former is concealed 
by a fold of skin, and the corium on which it lies is known as the 
nail matrix. The body of the nail also lies on the corium, or true 
skin, which forms the nail bed and is very sensitive. This body 
of the nail is formed by the stratum germinativum and stratum 
mucosum in its deeper part, and more superficially by the stratum 
lucidum, -which is here very much thickened and converted into 
keratin or horn. Near the root of each nail is a semi-lunar area 
which is more opaque than the rest and forms the white lunula. 

Sweat Glands . — Sebaceous glands are found wherever there are 
hairs, however nidimenta^, and open by their ducts into the 
superfeial part of the hair follicle (see fig, 2). Their deeper or 
secreting part divides into a number of bag-like alveoli composed, 
of cells, which secrete oil droplets. There may be two or three 
glands to each hair follicle, and their size docs not vary directly 
with tliat of the hair, .since they are very large in the nose, where ; 
the hairs are quite rudimentary. They are also found on the ■ 
labia minora and nipples, where no hairs are. Sudoriparous or , 
sweat glands (see fig. a) are found all over the surface of the bodyj{, 
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become very large in the later months of embryonic life, and secrete 
a large part of the above-mentioned vernix caseosa. The develop- 
ment of the mammary gland from modified sebaceous glands has 
already been referred to (see Mammary Gland). 

For further details see J. P. M'Murrich, Development of the Human 
Body (London. 1906) ; J . C. Hcisler, Text-book of Embryology (London, 
1907) ; Quain^s Anatomy, vol. i. (I.ondon, igoS). 

Comparative Anatomy 

In the larval (gastrula) stage of the Amphioxus (lancelet) cilia are 
present on the surface, and in the superficial epidermal cells of some 
fishes and amphibian larvae there is a striated layer on the free edge 
which is looked upon as a relic of ancestral cilia. 

Skin Glands. — The skin glands of the Cyclostomata (hags and 
lampreys) and fishes are generally unicellular and secrete shine which 
protects the surface of the body ; the amount of slime poured out by 
some of the cyclostomes is enormous. Many of these slime c(;lls, 
from their shape, are spoken of as goblet cells. Some of the tcle- 
ostcan fish have poison glands at the bases of their dorsal 
fins and opercula. 

In the mud fish (Dipnoi) and ampliibians multicellular 
spherical glands appear as involutions of the cctcnlerm. 
Sometimes, as in the so-called parotids of the toad, these form 
large masses. Reptiles and bird-s are .singularly wanting in 
skin glands, though the latter have a large uropygial gland at 
tlic root of the tail which secretes oil to lubricate the 
feathers; it is the chief constituent of the " jiarson’s no.so ” 
of the fowl. In mammals, except the Cetacea, the sebaceous 
and sudoriparous glands alreatly described in man are found ; 
some of the former sometimes attain a large size, as in the inter- 
digital gland of the shcep^ Muller’s gland at the back of the 
pig’s knee and the suborbital gland of ruminants. In addi- 
tion to these, .special scent-producing glantls arc often found 
in different parts, the most remarkable of which, perhaps, are 
the scent glands beneath the tail of the skunk, wliilc in male 
rnonotremes there is a special poison gland in the leg which is 
connected with a spur in the foot. 

Pigment. — Pigment cells are jirescnt both in the dermis 
and epidermis of fishes and amphibians, and the jiigmcnt may 
be cither intra- or extra-cellular. In many cases it is under the 
control of the nervous system, so that forms like the flat-fish and 
the common frog can adapt their coloration to that of their 
background. In animals permanently excluded from tlie light, 
pigment is absent. In reptiles movable pigment cells are often 
found, as in the chameleon, while in birds the pigment is some- 
times of great briUiancy in the nccKs and wattles. In mam- 
mals, as in man, the pigment is confined to the cells of the 
stratum miico.sum layer of the epidermis. 

Sccles . — In the clasmobraiich fishes scales ai’e found com- 
po.sed of enamel superficially, and of dentine and bone deeply. 
They arc developed from the epidermis and dermis, and m 
almost every way resemble the teeth of these animals, wliich 
are only modifications of them. The bony basal part of each 
scale is plate-like, hence tliis kind of scale is known as placoid. 
In the ganoid fishes, such as the sturgeon, much larger plaques 
called ganoid scales form a complete armature. In the tcleos- 
tcan fishes the scales overlap like tiles and are either cycloid, 
having a smooth border, or ctenoid, in which the free posterior 
From Robert Howden, in Cunninjtham’s Text-Book nf A natomy. border is Serrated. Existing amphibians are usually remark- 

Fic. 2. — Vertical section of the Skin (schematic). able for absence of any skin armour, though in fossil forms 

(Stegoccphala) it was very complete. The reptilian class is 
and its appendages are ectodermal, and in the early embryo specially noticeable for the production of epidermal scales, which 
consist of a single layer of cells ; later on this becomes double, and undergo many modifications. In the Opliidia they are cast off 
the sui>erficial layer is called the epitrichium, which, after the sixth periodically in one ma.ss as the snake’s slough, wliilc in the Chelonia 
month, is cast oft and mixes with the secretion of the large sebaceous they form the different varieties of tortoisc-.shell. Bony structures, 
glands to form the soapy vernix caseosa with which tbe foetus is developed in the dermis, may untlerUc these epidermal horny 
coaten at birth. In the meantime the cells of the deeper layer divide thickenings, and are very strongly developed in the dorsal and 
and form the various layers of the epidermis already enumerated, ventral bony shields of the Chelonia (carapace and plastron), which 
It is held, however, by some observers that iiart of the epitrichium secondarily fuse with the true endoskeleton. The armadillo is the 
icunains as the stratum corneura. The mesodermal cells belong to only mammal which has a true bony cxoskclcton. 
the mesenchyme, and form the fibrous tissue of the true skin as well Birds are remarkable for the possession of feathers, 

as the arrectores pilorum muscles and, in the scrotum, the dartos which are highly modified scales. The embryonic or doivn feathers 
layer of unstriped muscle. In the sixth month fatty tissue appears are simple, and consist of a brush of hair-like barbs springing from a 
in the deeper parts, and so the fat of the suncrficial fascia or sub- basal quill or calamus. From the whole length of each barb a series 
cutaneous tissue is formed. The nails arc said to appear as thicken- of smaller barbules comes off Ukc branches of a shrub. The adult or 
ings of the epidermis at about the ninth week, quite at the tips of the contour feathers arc formed at the bottom of the same follicles which 
digits. Later on they shift to the dorsal side, and in doing so carry lodge the down feathers and, by their growth, push these out. At 
the nerves in the nail bed with them. This is the only ex^^planation first they are nothing more than enlarged down feathers, but stxjn one 
available of the fewt that the ventral nerves to the tips of the fingers of the barbs grows enormously, and forms a main shaft or rachis to 
encroach on the dorsal area. By about the twelfth week the nails are which the other barbs arc attached on either side. From the sides 
perfectly formed, but they do not reach the level of the finger tips of the barbs grow the barbules, just as in the down featliers, and these, 
until the eighth month. The hairs arc developed in the third month in the case of the large wing feathers (remiges) and tail feathers 
of foetal life by ingrowths of the stratum mucosum of the epidermis (rectriccs), are connected by minute hooks so that the feather wane, 
into the corium. During the fourth and fifth months the borly as opposed to the shaft, has a more resistant texture than it has in the 
becomes covered by fine unpigmented hairs which are known as feathers of the back or breast. The bird’s moult is comiiarablo to the 
lanugo ; these begin to disappear about the eighth month, but some ca.sting of the scales in the reptiles. 

remain until after birth. On the scalp, however, the hair at birth is WoiVs.— Hairs are only found in the mammalian class, and are 
often more deeply pigmented than that which succeeds it. The divided into the long tactile bristles or vibrissae and the smaller hairs 
sebaceous and sweat gland.s, like the hair follicles, are ingrowths of which maintain the warmth of the body. In some animals the hair 
the stratum mucosum of the epidermis into the corium. The former of the body is composed of long, stiff hairs, which arc probably 



but are specially numerous on the palms and soles. It is esti- 
mated that in the palm there are nearly 3000 to a square inch, 
while in the skin of the back they do not reach 500 to the same 
area. In the armpits and groin.s they are very large. Each consists 
of a single long tub*, lined by columnar epithelium, and coiled up 
into a ball or glomerulus in the subcutaneous tissue, after which 
it pierces the corium and epidermis to reach the surface at the 
■l>orus sudoriferus. Where the stratum comeum of the epidermis 
IS thick the duct is twisted like a corkscrew as it goes through. 

The glands of Moll in the eyelids and the ceruminous or wax 
glands of the ear are modified sweat glands j the former, when 
inflamed, cause a “ sty.” 

Embryology 

The skin is derived partly from the ectoderm and partly 
from the mesoderm of the embryo. The whole of the epidermis 
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bpeciali/ed for protective purposes, and short, soft hairs, which form 
the fur and keep in the waimth Sometimes these long hairs arc 
greatly enlarged and hardened to form protective spines as m the 
porcupine, hedgehog, spiny mouse and spiny ant-eater (Lchidna) 
Horns — Horns are of three kinds (i) antlers, (2) hollow horns 
and (3I hairy horns of the rhin(x;cros 

Antlers are growths of true bone and, except for their very vascular 
covenng of skm (velvet), aic not exoskeletai structures They grow 
with great rapidity, and in the deer family are renewed each year 
As soon as their growth is finished the skin covenng dries up and 
striiis off The small horns of giraffes are also bony structures though 
permanent 

The hollow horns of the ruminants (Bovidac) an cases of hardened 
epidermis which fit over a bony con and are permanent Ihcy are 
found in both s< xcs, and m this differ from the antlers of the deer, 
which, except in the reindeer, arc confined to the male In the 
prongbuck (Antilocapra) the hollow horns are shed periodically 
The hairy horns of the rhinoceros are a mass of hairs cemented 
together by cells The hairs grow from dermal papillae, but differ 
from true hairs in not being sunk into bur follicles 

tlaxvs and Hoofs — These are modifications of nails, but whereas m 
nails and claws the structures arc confined to the dorsal aspect of the 
digits, in hoofs they spread to the plantar surface as well It has 
been shown m the embryological section of this article that the nail 
appears at the very tip of the digit, and m this position it remains m 
many amphibians, e g giant salamandei\ while in hooted mammals it 
develops both ventr illy and dorsally In the Felidae the claws arc 
retractile, but the real movement occurs between the middle and 
terminal phalanges of the digits 

Spurs — Spurs are quite distinct from nails and claws , they are 
very common m bircfs as homy epidermal sheaths covenng bony 
outgrowths of the radial side of the carpus, metacarpus or meta- 
tarsus The spur-wmged goose has a carpal spur , in the scream* rs 
(Palamedta and Chauna) the spur or spurs are metacarpal, while 
in many gallinaceous birds (e g common fowls and pheasants) 
metatarsal spurs are found In the mammals the male monotremes 

( Echidna and Ormthorhynchus) have spurs attached to an extra 
? sesamoid) bone m the h’ud log, perforated for the duct of the 
already mentioned poison gland 

Beaks — Certain fishes bdongmg to the family Mormyndac have a 
fleshy prolongation of the lower lip, and arc hence termed beaked 
fishes In the Amphibia Siren and the tadpoles of most Anura 
(frogs and toads) have small homy beaks In the Reptiha horny 
beaks are found in the Chclonia, while in birds beaks are constant 
and replace the teeth m modem specus In mammals a homy beak 
IS found in Ormthorhynchus, though it coexists with true teeth m 
the young and with homy pads m adult specimens In all these 
eases the be iks an formed from cormfied epidermal scales 

Baleen — 1 he baleen which is found in the mouths of the Balae - 
nidac or whalebone whales is a senes of flattened tnanguUr horn\ 
plates arranged on ^lthcr side of the palate The mntr edges and 
apices of these arc frayeel out into long libres which act as strainers 
In Balaena myshcetus, the Greenland whale, there are nearly four 
hundrcei of these plates, the longest of which often exceed 10 ft 
In its development baleen resembles rhinoceros horn in that it 
consists of a number of epidermal hair-like fibres cemented together 
and growing from dermal papillae, though not from true hair follicles 
For further details and literature see R Wiedersheim, Com- 
parative Anatomy of Vertebrates, translated by W N Parker (Ixmdon, 
1907) , S H Reynolds, The Vertebrate Skeleton (Cambridge, 1807) 
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Ethnoi ogy 


The colour of the human skin has always held an important 
place among physical criteria of race Physiology explains colour 
as a consequence of climate and even diet I he {ugment or colour- 
ing matter untler the epidermis, or rather under the second or 
Malpighian skin, is not pee uhar to the Negroid and other coloured 
races, but is common to all human beings It is simply more 
abundant in certain peoples, and this abundance is attributed to 
the stimulating action of the solar heat, combined with moisture 
and an excess of vegetable food, yielding more carbon than can 
be assimilated, the character being then fixed by heredity 
1 heodor W.iitz quotes examples proving “ that hot and damp 
countries favour the darkening of the skm,” and that the same 
race mclmcs to he darker in low marshy districts than on the 
hills C R lepsius asserts that the hotter the climate the 
darker the negro, pointing out thatif you follow the line of greatest 
heat from Africa into Asia, it is m those regions of the latter 
continent that the darkest Asiatics are found Man> apparent 
exceptions to this general 1 iw occur, but they may be explainable 
as due to local causes Thus Schweimurth {Heart of Africa) 
lielieves that 'the reddish tint of the Bongos and other of the 
peoples inhabiting the hot, moist White Nile district is due to the 


ferruginous nature of the latcrite soil the hue of the A-Zandeh 
(Niam-Niam) of the Welle valley being possibly explicable m 
the same way In South America all shades of complexion 
intermingle Thus m BoUvia the coppery Maropas, the dark 
brown Aymaras, the yellowish Moxos, ami ^he light Mosetenos, 
Sinones, and Guarayeis are, so to speak, neighbours In Austral- 
asia there is the contrast between the yellow-brown Malays 
and the sooty-black Tasmanians Such deviations from the 
colour-law may be attributed to descent (dark peoples migrating 
to cold, light to tropical countries), or to such varied causes as 
dryness, moisture, food and the vegetable peculiarities of the 
land, by all of which the complexion may be affected, and the 
influence of temperature mitigated 

The colour of the human skm cannot, then, be regarded as an 
entirely trustworthy racial test, even blackness not being an 
exclusively negro.ch arectonstic It serves, however, to divide Man 
into three funelamental types corresponding to the three great 
ethnic groups, viz the White, the Yellow and the Black man 
The first predominate m Europe, the second m Asia, while the 
third have their chief centres m Africa and Melanesia Inter- 
breeding and, m a lesser degree, the influence of environment 
have caused the occurrence within the three mam groups of 
almost every shade and tint of complexion Thus the colour of 
the skin affords a faulty basis of ethnological classification, 
since m the same ethnic group it varies so widely and races of 
one group resemble in this particular races of another The 
so-called Red Indians are usually classified as a fourth group, 
but they are not really rcd-skinned The name has come about 
through their custom of smearing their faces with red ochre 
But among the American aborigines, side by side with the 
yellow, olive brown or even blaek {e g the Charruas of Uruguay), 
ihere are tribes of reddish-yellow or coppery hue Ihis tint is 
found also m certain African tribes The palms of the hands and 
the soles of the feet of negroes are never black, but always 
yellowish, and in all coloured races the back of the body is a 
shade darker than the front 

It IS noteworthy that the skin of the coloured races is always of 
a lighter tmt in the newly-bom than m the adult , the negro baby 
IS bom a light grey colour, ind the dark pigment is absent m the 
negro foetus On the eighth day, sometimes as early is the third, 
the negro infant changes its colour to a hue nearly as dark as that 
of its parents It would seem as if the blackness is associated with 
the general thickening of tlie skin and is an accompaniment of tlie 
general organic adaptation of the negro to his hot malarious climate 
The effects of sunburn vary with different races It is with the 
races having intermediate pigmentation, such as the dark Europeans 
and the yellow peoples, that the effect is most noticeable With the 
former the sun burns the skin uniformly, making them of the tint 
of mulattoes The colour so acquired is merely temporary It 
diminishes in winter, and disappears entirely on their return to a 
cold temperate climate With the Asiatics the sun causes different 
tints The skins of the Indo-Chinese and the Malays become dark 
oh/t Ihe Fuegians and Galibis turn bnck-colour or dull red 
The Chinese skin turns darker in winter and paler m summer 
Among certain peoples whose skins are naturally dark the parts of 
the body exposed to the hght and air are often lighter than those 
eovervd by their clothes This is the case with the Fuegians and 
the Sandwie^h Islanders The fair European skin reddens under the 
bun, passing from pale reel to bnek red or to patcheo of deep red 

SKIN DISEASES The diseases of the skm do not essentially 
differ from those of the other organs of the body T ike these, 
the skm is composed of cells resting on a connective tissue 
framework, m which run the vessels which nourish it and the 
nerves which keep up its commumeatums with the rest of the 
body But it has certain differences from other organs, some 
dependent on its stiucture and some on its exposed position 
I hus, instead of, like tlie kidney, to which it may best be com- 
pired, having its epithohum faced by epithelium, all lies open, 
and the various processes are all “ one sided ” There are no 
depths to lie attacked, and any diseases, if they spread, must 
do so supcrhcially , spreading as they often do equally in all 
directions, the diseases of the skm hav e a tendency to assume a 
circular form, independently of any parasitic cause, though when 
such cause is present the patches are of a more perfectly circular 
shape Further, from the extent of its superficial area and its 
exposed position, the skm is liable to be attacked b])^ more forms 
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of imtation, parasitic or other, than any other organ of the body 
Every stage and variety of disease is open to view, minute 
differences, minor or important, are at once noted , and thus 
it IS that the recognized distmet maladies of the skin are so 
numerous In no other organ, with the partial exception of the 
eye, can the changed be watched from day to day , m none cm 
so many st.igcs of the same disease be simultaneously observed , 
and in no other is it so simple a matter to remove and instantly 
fix for microscopic examination the living tissue 

The multitude of its xffections renders the difficulties of arrang- 
ing the diseases of the skin very great, and the absence of any 
generally accepted scheme of classifieation has always been and 
still remains one of the main obstacles to their intelligent study 
The older systems, constructed before the days of bacteriology, 
were commonly based on the form which the eruption assumed 
(scaly, moist, purulent), but they usually contained in addition 
a certain number of diseases under the he^dnig of Parasitic 
Though obviously illogical, such systems served well enough 
while the recognized parasitic diseases were few, such as those 
caused by such gross parasites as the Acarus scabtet (the itch 
mite), the pedicuh (lice), and the hyphomycetic fungi such as the 
Achorion ^chonletntt The discoveries of bicteriology have 
enormously enlarged this class, but the difficulty is that one and 
the same disease is regarded as parasitic by one authority, as 
dependent on nerve* influence by another, wlule a third assumes 
an agnostic position 

Tlic following IS a useful working classification 

1 The Dekmatoneuroses — {a) Sensory anaesthesia, hyper- 
aesthesia, pruritus , {b) vaso-motor urticaria, erythema multiforme, 
angto-neurohe oedema, pellagra, purpura, certain forms of eczema, 
erythema pernio (clulblains), erythema nodosum, herpes, chetropom- 
pholyx, alterations of pigment , (c) trophic sclerodermta, perforating 
ulcer, Charcot’s bed-sore, the lesions of certain forms of leprosy, 
Raynaud s disease, Morvan's disease, pemphigus, lupus erythematosus, 
th< skin lesions of syringomyelia , (d) glandular, acconhng to the gland 
affected, — as the sweat-glands, hyperidrosis, haematidrosis, bromt- 
drosis, miliaria papulosa, or prickly heat , the sebaceous glands, 
rosacea, seborrhoea , the hair follicles, alopecia, greyness 

2 Local Inoculable Diseases — The agents producing these arc 
parasitic m origin and may be divided into those caused by animal 
pirasites, vegetable parasites and various micro-org inisms (a) 
Animal parasites 4 scabies, duo to the A carus scabtei or itch mite , 
pediculosis, guinea-worm disease, due to the Dracunculus mcdinensis , 
truhinosis, due to the cysticercus cellulosae , elephantiasis, due to 
the plana sanguinis hominis , various eruptions produced by 
accidental parasites such as the harvest bug {leptus autumnalis), the 
ligger or sand flea {Derrratophilus penetrans), met with lu the tropics 
(6) Vegetable parasites ringworm, caused by the Trichophyton 
tonsurans, favus, caused by the Achorion Schonleinit , tinea 
versicolor, caused by the Microsporon Furfur J erythrasma, due to 
the Microsporon minutissimum , actinomycosis, due to the Acti- 
nomyces or ray fungi , mycetoma or Madura foot, due to Dyscomyces , 
aspergillosis and pinto, caused by an unluiown fungus , strcptothrix 
infections other than from the ray fungus, sporotrichosis , blastomy- 
cetic dermatitis, due to a fungus of the yeast family (c) Micro- 
organisms impetigo contagiosa, caused by inoculation with stiepto- 
cocci , furunculosis or boils, due to the staphylococcus pyogenes 
aureus and albus , carbuncle, a deeper infection also caused by 
staphylococci, anthrax, caused by the bacillus anthracis , sycosis, 
due to i staphylococcic infection of the hairy parts , acne, due to a 
bacillus called by Gilchnst the bacillus acne s, thviught to be identical 
with the micro-organism of Sabouraud and Unna , furunculosis 
ortenlalis (Delhi boil, Aleppo boil, Biskra button), a tropical disease 
in which the parasite is not yet iclentified , certain forms of eczema, 
notably the pustular forms 

3 General Inocuiable Diseases — Tuberculosis, manifesting 
itself as lupus vulgaris, verruca necrogenica , erythema induratum 
or as tuberculous ulcerations In all these Koch's bacillus has been 
identified Syphilis, caused by the Spirochaeta pallida of Schaudmn 
and Hoffmann, in which there are primary, secondary and tertiary 
skin lesions Leprosy due to the bacillus lepra Yaws (framboesia), 
caused by a specific parasite, the Spirochaeta pertenius Glanders, 
due to inoculation with the bacillus mallei Added to the'^e are 
erysipelas and the vanous exanthematous fevers 

4 Diseases of uncertain Aetiology — Psoriasis, pityriasis 
rubra, pityriasis rosea 

5 Eruptions nui to Drugs — These may follow on the internal 
administration of chloral belladonna, copaiba, phtnazone, mercury 
quinine, hir, stramonium, sulpaonal, salicylic acid and the salicylates 
and bromides 

6 New Growths — Benign chelotd and pbroma, naevus pigmen- 
tosus, vascular naevt, telangiectasis, lymphangioma, myoma, mycosis 
fungotdes, papilloma, adenoma, moluscum contageosum, rhinoscleroma 
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cysts and warts (including corns and horny growths) Malignant 
sarcoma, carcinoma, rodent ulcer, Paget s di'^ease 

The skm is liable to the same pathologic-al conditions as other 
structures of the body, such as changes m vasculanty, mflammations, 
invasion by parasites and new growths together with changes due 
to the special structure of the skin such as hypertrophy and atrophy, 
disorders of the sweat glands and sebaceous glands and alterations 
of pigment Some of the groups of diseases classed as the der- 
matoncuroses arc manifestations of widely different diseases , thus 
anaesthesia and hypt raesthesia occur in hystena , while the acute 
bed-sore of Charcot (a form of local gangrene) and perforating ulcer 
ire generally due to an inflammatory condition of the nerve trunks 
In the group of diseases known as purpura, where haemorrhages of 
varying size make their appearance on different parts of the skm, 
the lesion is considered to be due to a toxin or autotoxm actmg 
directly on the vascular walls In some cases we know it to be 
inorganic, such as phosphorus or mercury, in others organic as 
smallpox, measles, typhus or tuberculosis , or the haemorrhages 
may occur m conrexion with new growths such as sarcoira and 
Ij mphadeiiom i Why these very differLiit causes should combine 
to produce the phenomenon of haemorrhage is not char 

The disease known as urticaria or nettle-rash is probably due to 
some irritant poison circulating in the blood, but the causes pro- 
ducing it vary from constitutional diseases such as gout and malana 
to certain ai tides of diet which act as gastro-mtestinal irritants such 
as pork and shell-fish It has been known also to follow on mental 
emotion and is said to be frequent m the neurotic diathesis, but an 
attack may be set up by any local irritant such as stings or bites 
The pathology of the lesions in this disease is as follows reacting 
to so ne irritant, the blood-vessels dilate, serum is poured out from 
them into the tissues around, and compressing the vessels from 
without empties them of blood This cxplams the white centre of 
the urticarial weal, the red margm of a hich is the chnical expression 
of the dilated and uncompressed vessels at the border In those 
disc iscs grouped together under the name of erythema, although the 
majority of authors place them under the hcaduig of inflammation, 
there is a good deal suggestive of a close relation to urticaria Some 
eases are caused by the ingestion of certain drugs, a good many are 
directly associated with the rheumatic poison, while others are 
apparently connected with fermentative changes in the gastro- 
intestinal tract Thus all those examples of the disease with the 
c luse of which we arc approximately acquainted are readily enough 
attributed to some cireul.iting imtant Ihis disease differs histologi- 
i illy from urticana in the persistent dilatation of the vessels 
Although serum is poured out from them as freely as in urticana, 
the dilatation of the vi ssels is so active that tJiey are not compressed 
IS in that disease, while the presence of numerous cells iroiind the 
vessels seems to suggest a more severe imtant, and the fact that the 
lesions are cUnically more persistent further confirms that suggestion 
When certain imtants are applied to the skm we know before- 
hand what effects they will produce Thus croton oil produces a 
vesicular and pustular eruption, that of canthandes is vesicular 
or bulbous, wlule other drugs are followed by results dependent 
on tluir concentration, ranging from a mere redness produced by 
dilute applieations to actual death of the skin from concentrated 
ones With the milder irritants whicn produce the results chnically 
known as eczema we have invariably more or less pronounced certain 
definite phenomena The blood-vessels dilate serum is exuded 
from them— it may lx; merely into the deeper layers of the skin, or 
it may reach mto and among the epidermic cells, or burst its way 
through these and appear in drops on the surface The epithelial 
cells arc, immediately if the irritation be sbght, later if it be more 
sivcrc, stmiulatcd to increased activity of growth and production 
ami this activity, often misdirected, is so great that the normal 
process of hardening m the cells is interfered with, and we have what 
IS known as parakeratosis (irregular comification) and the conse- 
quent production of scales Should this be the prominent pathologi- 
cal change, the exudation spends itself among the cells of tlic scales, 
and i condition pathologically moist appears to the clinical observer 
IS a dry eruption Thus according to the reaction — which is pre- 
sumably largely dependent on the irritant to which it is due — we 
have vanous degrees and forms of inflammation of the skin, all of 
them covered chnically by the term eczema When such a dermatitis 
IS produced experimentally by the application of such an irritint 
as croton oil wc can more or less accurately predict the duration of 
the inflammatiem, which gradually becomes less and less and usually 
tenninatcs in dry scaling So in e zema, as long as the irntant con 
tinues to act, so long will its results be evident on the skin Un- 
fortunately the imtant which is the cause of eczema is still a matter 
of dispute 

In studying other inflammations we have the advantage of de- 
finitely knowing their cause Thus in impetigo contagiosa we know, 
mainly owing to the work of Saboraud, that the cause of the disease 
IS the streptococcus pyogenes The first result of inoculation is a 
nunule red spot (dilatation of the vessek), which is rapidly followed 
by the appearance on the surface of a vesicle or bleb (exudation of 
serum), which is soon converted into a pustule, the whole dnes up 
mto a scab which wlien thrown off discloses a healthy or slightly 
reddened skm Fresh areas may be constantly attacked 

In ringworm, where the cause of the disease is the growth m the 
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superficiT,! layers of the skin of one or other of the different vanetic'’ 
of fungus groupctl together under the common name of ringworm 
a reaction more rcscmbhng tliat of eczema is produced There is the 
same dilatation of the vessel with exudation of fluid, sometimes 
reaching the surface m the form of vesicles, sometimes spending 
itself through and among tbi epidermic cells and only evidenced 
clinically by the presence of more or less scaling In other cases the 
exudation earlv becomes purulent (this is said to occur regu’arly 
when the disease is conlrictcd from the horse), a change which, 
though occasionallv noted, is by no means frequent m eczema 

The inflammations of the corium or deeper layer of the skin are 
due, with very few exceptions, to the growth of well-known organ- 
isms Frystpelas, fwuncle, anthrax and glanders are diseaseswhich run 
an acute course and rapidly terminate, the two former usually m re- 
covery, the two latter often fatally The other more chronic affections 
all folloAv one course , m their earlier stages there is a new growth 
of connective tissue cells in tlvir lowest forms (granuloma), and this 
later breaks down, either rapidly, as in syphilis, or slowly, as m 
tuberculosis and leprosy Most of these diseases leave behind them 
a well-defined scar 

T he new growths of the skin are the same as those found else- 
wher< Only two present sjiecial characters requiring notice here 
Keloid IS a peculiar form of fibioma which, although benignant as 
regards any generil infection, invariably recurs locally after re- 
moval Rodent ulcer is a form of cancir wluch occurs usually on the 
face, and whose malignancy is almost entirely local ihc class of 
atrophies of the skin comprises those diseases where the atrophy 
IS primary, ind tliosc where it succeeds to previous hypertrophic or 
inn immatory changes Anomalies of pigmentation are those of 
excess and lack Chloasma, in wluch dark patches appear, most 
frequently on the face, is usually associated with disease of some 
internal organ, such as the lucr or uterus, bting frecjuentiy observed 
m pregnancy The cause of vitihgo, m which the pigment normally 
present disappears from certain areas, a phenomenon more stnking 
in coloured than m white races, is unknown 

Distases of the skin tend to manifest themselves in certain parts 
of the body , t e certain diseases exert a selective influence on the 
^ . sites of their eruption Symmetry is characteristic of 

dliib. psoriasis, drug rashes and the eruptions of 

^ “* specific fevers, while others, such as herpts zoster, nng- 
worm, tertiary syphdis and new growths, tend to be 
asymmetrical Eczema sch cts the flexor aspect of the limbs and the 
neighbourhood of folds of skm and opposed surfaces, wink psoriasis 
favours the exti tisor surfaces and the outer side of the elbows and 
knees In certain diseases of nervous ongin, notably in hcrpis 
zoster, the eruption follows the course of a certain nerve In the 
face we get erythema, lupus erythematosus, rosacea, cczima, 
actinomycosis, &c , and syplulitic and malignant ulei rs Rodent 
ulcer usually selects the fact, and generally the nose or orbit The 
face too IS usually the selective site of lupus vulgaris The scalp is 
the chief site of two vaneties of lesion — the pustular, as m pustular 
eczema and impetigo contagiosa, or the dry and scaly eruptions, as 
psonasis, ringworm and squamous syphihdes The genital organs 
are the seat of vesicular eruptions such as he^ies or eczema or 
occasionally sc abics , they art also the seat of ulcers, chiefly venereal, 
and of secondary syphihdes Scabies or itch tends to occur on the 
hands, and the cliaracttristic burrows are noticeable between the 
fingers The hands too are subject to vanous forms of eruption 
known as trade eruptions, due to the handlm|[ of paraffin, tar, sug ir, 
salt, lime , sulphur, Ac The lesions mostly simulate eczema, and arc 
freciueut amongst tanners, dyers, chemists, bakers and washcr- 
womt n, and workers in tlie tlectro-plating trade F xposure to the 
X-rays sets up a form of dermatitis either an acute erythematous 
form due to a single prolonged exposure or a chrome form affecting 
operators who have b^n exposed over prolonged periods Ulceration 
and considerable destruction of the epidermis may take place 
togetner with the occurrence of warty growths which tend to become 
epithehomatons 

For an account of the treatment of the best known skin diseases 
see under their sepiratu headings 

SKINNER, JAMES (1778-1841), British military adventurer 
m India, son of Lieut -( olonel Hercules Skinner was bom in 
India m 1778, his mother being a Rajput lady At the age of 
eighteen he entircd the Maliratta army under de Boigne, where 
ht soon showed military talents , and he remained in the same 
service under Perron until 1803, when, on the outbreak of the 
Mdhratta War, he refused to serve against his countrymen 
lie joined Lord Lake, and raised a regiment of irregular horse 
called “ Skinner’s Horse ” or the “ Yellow Boys,” which became 
the most famous regiment of light cavalry in the India of that 
d ly He was present at the siege of Bharatpur, and m 1818 was 
granted a jagir yielding Rs 20,000 a ye ir, appointed lieutenant 
colonil m the British service and made C B He had an intimate 
knowledge of 'the character of the natives of India, and his ad\ ici 
was highly valued by successive governor-generals and com 


manders-in-chief He died at Hansi on the 4th of December 
1841, and was buried m a church at Delhi which is called after hi*! 
name 

See J Bailhe Fraser, Mthiary Memoir of Lieut -Colonel James 
Skinner (1851) 

SKINNER, JOHN (1721-1807), Scottish author, son of John 
Skinner, a parish schoolmaster, was born at Balfour, Aberdeen- 
shire, on the 3rd of October 1721 He had been intended for the 
Presbyterian ministry, but, after passing through Marischal 
College, Aberdeen, and teaching for a few years, he took orders m 
the Lpiscopal Church, and was appointed to the charge of Longside 
m 1742 Veiy soon after Skmntr joimd the Fpiscopalians they 
became, m consequence of the Jacobite rebellion in 1745, a much 
persecuted remnant ‘'kmner’s church was burnt , his house 
was plundt red , for some years he had to minister to his congrega- 
tion by stealth ^ and in 1753 he suffered six months’ imprison- 
ment for having officiated to more than four persons besides his 
own family Alter 1760 the pen^’l laws were less strictly en- 
forced, but throughout the century the lot of the Episcopalian 
ministers in Scotland was far from comfortable, and only the 
humblest provisions for church serv ices were tolerated He died 
a*- the house of his son, John Skinner, bishop of Aberdeen, 
on the i6th of June 1807 It is by his few songs that Skinner 
is generally known A correspondence took place between him 
and Burns, who considered his “ Tullochgorum ” “ the best Scotch 
song Scotland ever saw,” and procured his collaboration for 
Johnson s Musical Museum Other of his lyrics aie “ The 
Monymusk Christmas Ba’mg,” a football idyll , “ The Ewie wi’ 
the Crookit Horn ” and “ John o’ Badenyon ” His best songs 
had stolen into print, a collection was not published till 1809, 
under the title of Amusements of Leisure Hours Throughout his 
life Skinner was a vigorous student, and published in 1788 an 
hrclesiastical History of Scotland (2 vols ) in the form of letters 

A Life of Skinner, m connexion with the history of Episcopacy m 
the north of Scotland, was published by the R(v W Walker in 1883 
His songs ana poems were edited by H G Reid (1859) 

SKINNER’S CASE, the name usually given to the celebrated 
dispute Ik tween the House of Lords and the House of Commons 
over the question of the original jurisdiction of the former house 
m civil suits In 1668 a I ondon merchant named Thomas 
Skinner presented a petition to Charles II asserting that he could 
not obtain any redress against the Fast India Company, which, 
he asserted, had injured his property Ihe case was referred 
to the House of Lords, and Skinner obtained a verdict for £5000 
Ihc company complained to the House of Commons which 
declared that the proceedings m the other House were illegal 
The Lords defended their action, and after two conferences 
between the Houses had produced no result the Commons 
ordered Skinner to be put in prison on a charge of breach of 
privilege , to this the Lords replied by fining and imprisoning 
Sir Samuel Barnardiston, the chairman of the company Ihen 
for about a year the dispute slumbered, but it was renewed in 
1669, when Charles II advised the two Houses to stop all pro- 
ceedings and to erase all mention of the case from their records 
This was done and since this time the House of Lords has tacitly 
abandoned all cla m to original jurisdiction in civil suits 

See I ord Hollos, The Grand Question concerning the Judicatwe of 
the House of Peers (1689) T P Taswell-Langmead, English Con- 
stitutional History (1905) , L O Pike, Constitutional History of the 
House of Lords (1894) » ^■ad 11 Hallam, Constitutional History, 
vol lu (1855) 

SKIPPON, PHILIP (d 1660), English soldier in the Civil 
Wars, was born at West Lexham, Norfolk At an early age 
he adopted the military profession and in 1622 was serving with 
Sir Horai c Verc m the Palatinate He took part in most of the 
battles and sieges of the time in the Low Countries At the 
sieges of Hreda in 1623 and 1637 he was wounded, and under 
hu old c ommander, Lord Vere, he was present when Bois-le-Duc 
(’s Ilertogenbosch) and Maestneht were attacked in 1629 A 
veteran of considerable experience. Captain Skippon returned 
to England in 1639, and was immediately appointed to a command 
m the (Honourable) Artillery Company In 1642 the Civil 
War was fast approaching, and m January Skippon was mado 
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commanaei or the C itv troops He was not present at Edgehrll, 
but ht rode up and down the lines of his raw militiamen at 
Turnham (jreen, cheering and en( ouraging them m the face of 
the king s victorious army Essex, the Lord Oeneral of the 
Parliament forcedly soon made Skippon his major-general, a 
post whi( h carried with it the command of the foot and the 
complicated duty of arranging the line of battle He was w’th 
Fssex at Gloucester, and at the first battle of Newbury distin- 
guished himself at the head of the infantry \t the end of 1644 
the am i/ing desertion of Essex when his armv was surrounded 
at I ostwithiel left Skippon in command , compelled to surrender 
without firing a shot, the old soldier bore himself with calmness 
and fortitude m this adversity At the second battle of Newbury 
he and F ssex’s old foot had the satisfaction of recapturing six 
of the guns they had lost at Lostwithiel The appointment as 
major-general of the New Model ^rmy soon followed, is, apirt 
from his distinguished services there was scarcely another man 
in England with the knowledge of detail recjuisitc for the jjost 
In this canacity hi supported hi^irfax as loyally as he sujijiortcd 
Essex, and .it Nasehy, though dangerously wounded, he would 
not quit the held For his conduct on this derisive held the 
two Houses of Parliament lhanktd him, and they sent him 
special physicians to euro him of lus ,/o"nd It was long before 
he was fit to serv,p in the field again He only reappeared at 
the siege of Oxford, which he d'rected At the end of the 
war he was selected for the ( nmm uid of the forthcoming Irish 
expedition, with the rank of marshal-general The discontent 
of the soldiery, however, which ended m open mutiny, put an 
end to a command whuh Skippon had only accepted undtr 
great pressure He hore a part m all the movements whuh 
the army leaders now earned out A Presbyterian himself, 
he endeavoured to preserv'e a middle position between his own 
sect and the Independents, and to secure by any means a firm 
treaty with the king The armv outstripped Fairhix and 
Skippon m action Ihe major general was named as one of the 
king’s judges, but, like his ehiet, did not take his place During 
the t ommonweallh period he held high ofhee, military and civil, 
hut leased to infiuenie passing events He was one of the 
mtmbtrs of Cromwells House of Lords, and, m general, was 
univ ersally respected and beloved ^gt .ind infirmities prevented 
him from taking any part in the revolutions which culminated 
in the ristoiation of the Monarchy, and m March 1660 he died 
Skijipon was a deeply religious man, and wrote several books 
of devotion for the use of soldiers One of his few savings in 
Parliament, that on the fanatic Najlor, has become famous 

li this 1)6 liberty, God deliver us from such liberty ' ” 

See Vieais, Cnalish Worthed (i()47) 

SKIPTON, a market town in the Skipton parliamentary 
eliv ision of the West Riding of Yorkshire, 1< ngland, 26 m N W 
of r eeds by the Midland railway, serv^ed also bv the I^ncashire 
and Yorkshire railway Pop of urban district (1901) 11,986 
It IS picturesquely situated m the hillv district of the upper 
valley of the river Aire, the course of whieh is fullowcel by the 
Leeds and Liverpool canal The strong castle built by Robert 
de Romille m the time of the Conejvieror was partly demohsheel 
in 1648, but was restored liy the countess of Pembroke Of 
the ancient building of de Romille all that remains is the western 
doorway of the inner castle In the castle grounds are the 
remains of the ancient chapel of St John The church of 
the Holy Trinity, mainly Perpendicular, was also partly de- 
molished during the Civ il War, but w^as restored by the countess 
of Pembroke The free grrmmar-school was founded m 1548 
by William Ermysted, a canon of St Paul’s, London There are 
also science and art schools There are extensive woollen and 
cotton factories, and, in the neighbourhood, a large limestone 
quarry 

Skipton was the capital of the ancient district of Craven 
At the Norman ace ession it became part of the possessions of 
Earl Edwin, and was granted to Robert de Romille Subse- 
quently it went to the Albemarle family, but was again vested 
in the Crown, and hdward II bestowed il on Piers de Gaveston 
In 1311 It came into the possession of the Chffotds, The castle 


was taken by the parliamentary forces m 1645 after a desultory 
siege of three years 

SKIRRET, known botanically’’ as Stum Stsarum (natural 
order Umbclliferae), a fleshy-rooted perennial, the roots of which 
are boiled, anel afterwards served up like salsify It requires 
a free, deep and mu< h enriched soil, and is generally raised from 
seet^s, vvhirh should be sown in drills a foot apart about the end 
of March, the bed being well-watered in dry weather The 
roots will be in use about No vein 1 er, and will eontinue fresh, 
through the winter if carefully stored 

SKIRVING, ADAM (1719-1803), Scottish song writer, was 
born m Haddington in 1719 He became a farmer at Garleton, 
near Haddington, and died m April 1803 He was buried at 
Athelstancford His reputation rests on tv'o J obite ballads 
on the battle of Prestonpans, one of which, “ lley, Johnnie 
Cope, are \c Waking Yet ? ” has a well-deserved place m most 
collee tions of Scottish songs 

SKITTLES (from G Eng sceoten, to shoot), a game played on 
the green or an alley with a number of “ pms ” of wood, which 
arc knoeked down by an oval, flattened missile called the cheese, 
about 10 lb m weight, thrown by the player Ihc game has 
been in existence for centuries m many countries under different 
names, qtitUes m 1' ranee, Kegels piel in Germany, skaylcs, kails, 
closh, cloddynge, rolv-poly, Dutch bowls, &c , m Great Pntem 
In early davs in England “ sheepe’s joynts ” were thrown at 
the pins, and m manv varieties of the game, for instance m the 
German and Duteh, balls were used, which were rolled along the 
ground at the pms As now played, nine large, oval-headed 
pins are set up in a sejuarc, three pins on each side, with a corner 
angle presented to the player, who stands about 21 ft from the 
pms One step m adv^ance is allowed in delivTry The object 
is to knock down the greatest number of pins m the fewest 
throws In the eastern counties of h ngland four pms only, one 
on each corner, are generally used In Duteh skittles the centre 
pm is < ailed the “ king-pm ” and often has a crown on its he id 
The object of this game is to knock down the “ king ” without 
touching any of the other pins, or to knock down all the other 
pms and leave the king In Germany and Holland balls have 
always been used, anel the game mthat form was introduced in<o 
America from the latter country early m the 18th century, but 
is not now played there, being replaced by bowling 

SKOBELEV, MIKHAIL DIMITRIfiVICH (1843 1882), Russian 
general, was born near Moscow on the 29II1 of September 1843 
After giaduating as a staff officer at St lYtersburg he was sent 
to Turkestan in 1868 and, with the exception of an interval of 
two years, during which he was on the staff of the grand dukp 
Michael m the Caucasus, remained m Central Asia until 1877 
He commanded the advanced guard of General Iximakine s 
column from Kmdcrly Bav, in the Caspian, to join General 
Vtrcfkin, from Orenburg, in the expedition to Khiva m 1874, 
and, after great suffering on the desert march, took a prominent 
}>art in the e ipture of the Khiv an eajntal Dressed as a Turko- 
man, he intrepidly explored in a hostile country the route from 
Khiva to Igdy, and also the old bed of the Oxus In 1873 he 
vvas given an imjwrtant command in the expidition against 
Khokand under C^neral Kaufniann, showing great capacity m 
the action of Makram, where he out-manceuvred a greatly superior 
force and capture d s8 guns, and in a brilliant night attack in the 
retreat from \ndijan, when he routeel a large force with a handfi I 
of cavalrv He was promoted to he m ijor general, decoritid 
with the order of St George, and .ippomted the first governor e f 
hergana In the lurkish War of 1877 5>t-i'?ed the bridge over v-v 

the Sereth it Barborehi in April, and m June crossed the Danube 
with the bth corps He commanded the Caucasian Cossack 
Brigade in the attack of the Green Hills at the second battle of 
Plevna He captured Lo\ tcha on the jrd of September, and 
distinguished himself agim in the desperate fighting on the Green 
Hills in the third battle of Plev na Promoted to be a lieutenant- 
general, and given the command of the i6th Division, he took 
part m the investment of Plevn v and also m the fight of the 9th 
of December, when Osman Pasha surrendered, with his army 
In January 1878 he crossed the Balkans in a severe snowstorm, 
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deffeatiftg the Turks at ‘^enbva, near Schipka, and capturing 
36^00 mtn and 90 guns Dressed with care in white uniform 
tod mounted on a white horse, and alwav s m the thickest of the 
fray, he was known and adored bv his soldiers as tht “ White 
Cent'ral ” He returned to Turkestan after the war, ind m 1880 
and 1881 further distinguished himself m retncvmg the disasters 
inflicted by the Tekkc Turkomans, captured Geok-Tept, and, 
after mu(h slaughtir, reduced the Akhal-Ieke country to 
submission rte was advani ing on Askabad and Kalat 1 Nadiri 
when he was disavowed and recalled He was given the com- 
mand at Minsk In the last jears of his short life he engaged 
actively m politics, and made speethts in Pans and m Moscow 
m the beginning of 1882 m fivour of a militant Panslavism, 
predicting a desperate strife between Teuton and Slav He was 
at bnce recalled to St Petersburg He was bta>ing at a Moscow 
•4iotel, on his way from Minsk to his estate close bv, when he died 
suddenly of he irt disease on the 7th of Ju/y 1882 

SKOPTSI (Russian skoptt\, a eunuch), a secret religious sect 
of Russia It is an offshoot of the sect known as the “ People 
of God ” or (see Russia Religion) It was m 1771 in the 

government of Orel that the Skoptsi ^erc first discovered by the 
Authorities A pe isant, Andrei Ivanov, was convicted of having 
persuaded thirteen other peasants I0 mutilate themselves His 
assistant i>as another peasant, known is Sclivanov A legal 
investigation follovVed Ivanov was knouted and sent to 
feiberiA Scliv^'Anov fled, but was arrested m 1771; Skoptsism, 
however, increased, anel Sclivanov escaped from Silicria and 
' proclaimed himself the Son of God mcarnate m the person of 
Peter III Peter had been populir among the Ruskolmki 
(schismatics, or dissidents) because he grantccl them liberty of 
conscience, and among the peasants because when pillaging the 
com ents he divided their lands among the labourers ^clivtoov 
fclaimed the title “ God of Gods and Ring of Kings ” and 
Announced his accomplisluncnt of the salvation of believers 
through a sclf-mflicted mutilation For eighteen vears he lived 
m St Petersburg, m ‘the house of one of his discmles, receiving 
double homage as Christ and tsar In 1797 he was rcarrested 
by order of Paul I and imprisoned in a madhouse Under 
*’ Alexander I Seln anov re game d his libertv but m 1820 was again 
'^hut up, this tiin^ in a monastery at Su/dal, where he died 
m 1832 in his hundredth ^ear Skoptsism was, however, not 
^terminated, and grave scandals constantly arose The most 
remirkable feature of this extraordinary sect has alwav s been 
'the type of jieople who joined it Nobles, military and naval 
olhcers, civil servants, prit sts and merchants were to be found in 
' Its ranks, and so rapidly did the numbers increase that 515 men 
and 340 women were tiansported to Sibeiia between 1847 and 
1866 without seriously threatening its existence In 1872 many 
trials of Skoptsi took pla< e all over Russia fn 1874 the sect 
numbered at 'least £1444, including i46<; women Of these 
70? men and 160 W'omcn had mutilated themselves Kepres- 
'Bive measures proving useless, an unsuccessful attempt was 
made to kill the sect by ridicule Skoptsi were dressed up in 
women’s clothes and paraded with fools’ caps on through the 
villages In 1876 i ^0 Skoptsi were sentenced m a batch to 
' transportation 1 o escape prosee ution some of the sect have 
emigrated, generallv to Rumania, where they are known as 
iLipovans but though the hw is strict — every eunuch being 
> compelled to register— Skoptsism still continues to hold its own 
in Russia 

^s their title indicates, the main feature of the Sect Is Sexual 
mutilation llhs they call thtir baptism of hre ’ Of this there 
axe two kinds, the lesser and greater seal (t e p irtial and 
coniidete mu Illation) In this the Skoptsi maintain that they are 
fulfilling Christ s counsel of perfection m Matt xix 12 and xviii 8, u 
A temblc opcratiein with Similar purpose is sometimes peiformed on 
the women Tlie earliest records ol such female mutil itions dale 
from 1815 Usually the breasts only art amputated The bkoptsi 
do not absohitdy condi mn marriage, and some are illowcd to lni\( 
one child, those at Bucharist two, btfofe being tully admitted 
Tht y irc not pessimists, tlesiritlg the end of the species, Imt aim 
rather at th« perfection of the individual Their religious ceremonies 
include hymn singing, addresses anti frenried dancmig ending in 
ct-tasy, likt that of the Khlytti and the Mussulman dancing der- 
vishes Stnet oaths bfs^dfecy arb demanded frbih All members, 
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who form a kind of mutu il-aid association Meetings are held late 
at night m cellars, and last till dawn At these the men wear long, 
wide, white shirts of a ptcuhar cut with a girdle and large white 
trousers Women also dress m white Lither all present wear white 
stockings or art barefoot They call tlunisclycs White Doves 
Tliey have a kind of cucharist, at which piecesoif bread consecrited 
by being placed for a while on the monument t retted at Sthlusselberg 
to Sclivanov are giv6n the communicants Ihe society ha.s not 
always been content with piosclytism Bribes and violence have 
beta often used Ch'ldren are bought from poor parents and brought 
up m the faith Tht Skoptsi are milltnanans, and look for a Messiah 
who will establish an empire of the saints, t e the pure But the 
Messiah, they bclitvt , will not come till the Skoptsi number 144 000 
(Rev XIV I, 4), ind ill their efforts are directed to reaching this 
total lilt Skoptsi s favourite trade is that of money-chongtr and 
on ( hangc in bt Petersburg there* whs for long a bench known as 
the ‘ Skoptsi s bench '' Of late years there is said to have been 
a tendency on the part of many Skoptsi to consider their creed 
fulfillttl by ehast* living mcicly 

See Anatole Reroy-Beanheu, The hnipire of the Isars (Dng trans , 
1896), vol 111 , E Pelikan, CeschtLhtlich-medtzimsche Untersuchungen 
Uber das Skopientutn in Russland (Gitssen, 1876) K K Grass, Dte 
geketme hciltge Schuft der Skopzen (Leipzig, 1904) and Dte russtsehen 
Sekten (I eipzig, lyoy, Ac ) 

SKOWHTEGAN, a township and the county-seat of Somerset 
countv, Maine, USA, on the Kennebec Rncr about 39 m Nw 
of Augusta Pop (1890) 1^068 (1900) 'll 80, of whom 4266 were 
inhabitants of Skowhegaii village, (1910)5341 Skofwhegan is the 
terminus of a branch of the Maine Central railway The township 
covers an area of about 50 sq m , and has a publu library, a fine 
court house and Coburn Park Iht famrs of the township arc 
devoted largely to dairying Papei and pulp, wooden- wart, 
woollen and worsted goods, &c , are manufactured Skowhegan 
was settled as a part of Cana in about 1770 In 1814 the township 
of Bloomfield was erected out of the southern portion of Canaan 
In 1823 a second township was er( cted out of what then remained, 
this was called Milburn at first, but in 1836 the former Indian 
name, Skowhegan, said to mean “ spearing ” or “ watching 
place,” was adopted Bloomfield was annexed to Skowhegan in 
1861 The village of Skowhegan was incorporated about 1856 

SKRAM, PEDER (< 1500-11581) D imsh senator and naval 
hero, born between 1491 and IS03, it Ins fither’s estate at 
Urup near Horsens m Jutland He first saw service in the 
Swedish war of Chnstian II at the battle of Brannkyrka, 1518, 
and at the battle of Upsala two years liter he saved the life of 
the Danish standard-bearer Por his services in this war he 
was rewarded with an estate in Norway, where he settled 
for a time with his young consort Elscbe Krabbe During 
“ (wevens Pcjde,” or “ the Count’s W ar,” Skram, whose reputa- 
tion as a sailor was already established, was sent by the Danish 
government to assist Gustavus Vasa, then in alliance with 
Christian TIT against the partisans of Christian 11 , to organize 
the untried Swedish fleet , and bkram seems, for the point is 
still obs( lire, to have shared the c hief ( ommand with the Swedish 
Admiral Mans Some Skram greitl) hampered the movements 
of the Hanseatic fleets who fought on the side of Christiin 11 , 
captured a whole Lubeck squadron off Svendborg, and prevented 
the revictuillmg of Copenhagen by Lubeck But the incurable 
suspicion of Gustavus I minimized the successes of the allied 
Meets throughout 1535 Skram’s services were richly rewarded 
by Christian ITT who knighted him it his Coronation, made him 
a senator and endowed him with ample estates The broad- 
shouldered, yellow-chaired admiral v^as an out-afid-out patriot 
and greatly contributed as a senator to the victory of the Danish 
party ovtir the German m the councils of Christian III In 
1555, feeling too infirm to go to sea, hi resigned his post of 
admiral, but when the Scandinavian Seven Years’ War broke 
out seven years later, and the new king, Fredenek II , offered 
Skram the chief command, the old hero did not hesitate a 
moment With a large fleet he put to si i in August 1562 and 
compelled thfe Swedish admiral, ifter a successful engagement 
off the coast of Ciotland, to tike rifuge behind tlu Skerries 
This, however, was his solt achievement, ind he wis superseded 
at the end of the year by Herluf Trollc Skram now retired 
from active service, but wns twice (15(15 tinsuCees5ftifly 
besieged by the SVvedes in his castle of Lahohn, whiOh life and ‘his 
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-Wife (itfuidul with great intrepidity His estates in Halland 
were also rtpcitcdly ravaged by the enemy Skram died, at 
an advanced age, at I^rup on the nth of July 1581 

Skram ’s audacity won for him the nickname of “ Denmark’s 
dare-devil,” and he contributed perhaps more than any other 
Dane of his day to destroy the Hanseatic dominion of the 
Baltic His humanit} w is equally remark iblc , he often im- 
perilled his life by preventmg his crews from plundering 

See Axel Larsen, Dansk-Norske IJeltehtitoner (Loptnhagcii, iSy}) 

(UN B) 

SKRZYNECKI, JAN ZYGMUNT (1787 i860), Polish general, 
was born in fjilicii in 1787 After completing his education 
at the unn ersit) of I emberg, he entered the Polish Legion 
formed in the grand duchy of Warsaw, as a common soldier 
and won his lieutenancy at the battle of Raszyn in 1800 At 
the battle of Leipzig he greatly distinguished himself and at 
Arcis-sur-Aube, m 1814, saved Napoleon from the sudden on- 
slaught of the enemy by sheltering him in the midst of his 
battalion On the formation of the kingdom of Poland in 1815 
Skrzynecki was put in commind of five infantry regiments of 
the line, and on joining the insuncttion of 18-jo was entrusted 
with the orgiuiization of the Polish army After the battle of 
Grochow, he superseded Prince Radziwill as conominder m 
chief , but avoided all decisive operations as he hoped for the 
prcific intervention of the powers m favour of Poland In the 
beginning of M ireh 1831 he even entered into correspondence 
with the Russian Field -marshal Diebitseh, who was Uken 
very ill both at Pans and London When at last Skrzynecki 
did take the offensive his opportunity was gone, and he com- 
mitted more than one Lietieal bluncler At Ostrolenka (26th 
of May 1831) he showed his usual valour and eonsiderable 
ability, but after a bloody contest Diebitsch prevailed and 
Skrzynecki fell back upon Warsaw, where he demanded a recon- 
struction of the government and his own appointment as dictator 
To this the diet would not consent, though it gave Skrzynecki 
a vote of confidence But public opinion was now running 
strongly against him and he wis fmeed on the 10th of August 
in his camp at Bolimow, to place his resignation in the hinds 
of his successor, Dcmbinski Skr/}nccki thcreuiJon joined a 
guerilla corps ind on the 22nd of September took reluge in 
Austrian territory Subsequently he resided at Prague, but 
migrated to Brussels where he was made eommandcr in chief 
of tlic Belgian armv, an appointment he v/as forced to resign 
by the combined .inci emphatic protest of Russia, Austria and 
Prussia, ill 1839 \^'lth the pci mission of the Austrian govern- 
ment he finally settled at Cracow, where he died in i860 
Skrzynecki was remarkable for his personal courage and made 
an excellent general of division, but he was unequal to the heavier 
responsibility of supreme eommand, and did mm h h irm in that 
capacity by his irresolution He wrote Tivo Vtctonous Days 
(Pol ) (Warsaw, 1831) , and Mes Ernun (Pans, 1835) 

See S J N M onialembert et sa corre^pondanre tnidite ajcc le 
ginhahssme ^ktzyneiki (Monlligton iQop Ignacy Pradzynski, 
r he last four Polish Commanders (Pol) (Posen, i 80 s) (R N B ) 

SKUA,^ the name for a long while given to certain of the 
J andae (see Gull) birds which suthciently differ m structure, 
appearance and liabits to justify their separation as a distinct 
genus, Sttr cor anus (Lestris of some writers), or even subfamily, 
Siercorantnae Swift of flight, powerfully armed, hut above 
all endowed with extraordinaiy courige, they pursue their 
weaker cousins, making the latter disgorge their ilrcady 
swallowed prey, which is nimbly ciught before it reaches the 
water , and this habit, often observed by sailors and hshermen, 
has made these predatory and parasitic birds locally known as 
“ Teasers,” “ Bo itsw uns,” * and, from a misconception of their 

1 Thus ^\lltUll 1 )\ UoRT [ana 1G04) as that of a Faeroese bird 
{hodie Skuir) an example of wluch he sent to Clusius [Ewtu 1 uc- 
tartum, p 367) The word Being thence copied by WillugUby has 
been genenlly adopted by Lnglish authors, and dpphed by^ them 
to all the congeners of the hikcics to which it was ongmallv peculiar 

* This name in seamens ornithology applies to several other 
kinds of birds, and tliough perhaps first given to those of this group, 
is nowadays most commonly used for the species of Tromc-bird 
(g V ) the projecting middle feathers of the tail in each kind being 


intent, “ Dunghunters ” On land, however, whither they 
resort to breed, they seek food of their own taking, whether 
small mammals, little birds, insects or berries , but even here 
their uncommon courage is exhibited, and they will defend 
their homes and offspring with the utmost spirit against any 
intruder, repeatedly shooting down on man or dog that invades 
their haunts, while every bird almost, from an eagle down- 
wards, IS repelled by buffets or something worse 
Hit largest species known is the Slercorartus catan hacks of ormth- 
ologists — the Skooi or Bonxie of tin. bhitlaudirs a bird m 
size equalling a htrnng-gull, Larus argentatus flit sexts do not 
diftcr appreciably m colour, which is of a dark brown, somewhat 
lighter beneath , but tfie primaries have at th <9 base a patch of 
white, visible even when the wings are closed, juid forming, when 
they are spread, a conspicuous band The bill aid feet aie black 
llus IS a species of compaiativ ely limited range, breedmg only m 
some two or three locahtics in the Shetlands, alioul half a dozen m th« 
Faeroes, and ha«dly more m Icel ind Ont of tlie lircedmg-season 
it shows itself m most parts of the North Atlantic but never seem 
to stray farther soutli than Gibraltar or Morocco, and it is therefon 
a matter of much interest to find the Southtrn Ocean inhabited bv 
a bird — the ‘ Port Lgmont Hen ” of Look’s Vo^'ages — which so 
closely resembles the Skua as to have been for a long while regarded 
as sjaecific illy identical wath rt but 3s now usually recognized as 
distinct under the name of N antarctlcus This binl, characterized 
by Its stout deep bill and want of rufous tint on its kmcr plumage, 
has an cxtcnsi\e range, and would seem to exhibit a tendency tn 
further differentiation, since Howard Saunders, m a nionogriph of 
the group {Proc /ool Sonety 1876, pp 317-332), says that it 
presents three local forms — one occurring from New Zealand to 
Norlolk Island and past Kerguelen Land to the Cape of Good Hope 
another restricted to the Falklands, and tlu third lutherto only met 
with near the south-polar ice On the western coast of South 
Americi, making its way into the Straits of Magellan, and passmg 
alon'j; the coast 80 far as Rio Janeiro, is found S ihiUnsts, distinguished 
among other characters by the cinnamon tint oi its lower plumage 
Ihrcc other smaller species of the genus arc known, and each is 
more widely distributed than those just mentioned but the home 
of all IS in tlic more northern parts of the t irth, though in wintci 
two of them go very far south, and, crossing the eijuator, show 
themselves on the seas that wash the Cape of Good Hope, Australia, 
New Zealand and Peru Ihe first of them is S pomatorhtnus (often 
incorrectly spelt pomartnus), about the size of a common gull, 
Larus canus, and presenting, irrespective of sex, two very distinct 
phises of plumage, one almost wholly sooty-biown, Ine olhci paiti- 
coloured — dark above and white on the hrtasl, the sides of the neck 
being of a glossy straw-colour and the lower pirt of the neik and 
the sides of the body barred with brown , but a singular feature in 
the adults of this vp^cics is that the two median tail-fcathtrs, which 
arc elongated, have their shaft twisted towards the tip, so that m 
flight the lower surfaces of their webs art pressed together vertically, 
giving the bird tlie appearance of having a disk attaehed to its tail 
The second and third species so closely resemble each othtr, except 
in size, that their distinctness was for many years unperceived, and 
in consequence their nomenclature is an almost bewildering puzzle 
H Saunders {loc at ) thinks that the larger of them, which is about 
the size of a black-hcaded gull, should stand as S crepidatus, and tlie 
smaller as S parasiticus, though the latter nime has been generally 
used for the larger when that is not termed, as it often is, S richard- 
soni, a name that correctly applies only to whole coloured examples, 
for this species too is dimorpluc Even its proper 1 nglish name * is 
disputable, but it has been frequently called the Arctic gull or 
Arctic skua and it is by f tr the commonest of the genus in Britain, 
and perhips throughout the northern hemisphere It breeds 
abundantly on many of the Scottish islands, and in most countnes 
lying to tlie northward 1 he nest is generally in long heather, and 
contains two eggs of a dirk ohve-colour, suffused with still darker 
brown patches Birds of cither phase of plumage pair mdiscnmin- 
ately, and tlic young show by their earliest feathers whether they 
will prove whole or parti -coloured but m their immature plumage 

the upper surface is birred with pale reddish brown Ihe smallest 
species, commonly known in rnglish as the long-tailed or Bulion s 


generally likened to the marlme spike that is identified with the 
boatswains position, but perhaps the authontative character 
assumed bv both bird and ofhecr originally si'ggrsted the name 

■* It has long been subjected to persecution m these islands, a 
reward being paid for its head On the other hand, m tlu Shetlands 
a fine was exacted for its tieath, as it was believed to jirotect the 
sheep against eagles \ ct for all this xt would long igo have been 
extirpated there, and hive ceased to be a BiiUsh bird in all but 
name but for the special protection afforeh el it b\ -everal members 
of two families (Edmonston and Scott m Mdby), long before it was 
protected by modem h gislation 

* It IS tlic ' Fasgadair of the Hobiidcs, the '’Shooi '* of the 
Shetlinds, and the ' $cputi-filleii of the fii?li,erman pn Uw east 
of Scotland 
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skua, is not known to exhibit the remarkable dimorphism to which 
the. two precoding are subject. It breeds abundantly in some seasons 
on the fells of Lapland, its appearance depending chiefly on the 
presence of lemmings [Letnmus rtorvegicus), on which it mainly preys. 
All these three species occasionally visit the southern coasts of 
Europe in large flocks, but their visitations are highly irregular. 

(A. N.) 

SKULL, the skeleton of the head, composed of 22 bones, 
8 of which form the skeleton of the cranium, 14 that of the 
face. Except the lower jaw, which is movable, the bones are 
all firmly united by immovable joints. In the following article 
it is considered more profitable to treat the skull as a whole 
than to detail the bones separately, and for this purpose a normal 
European .skull will be studied from in front (norma jacialis), 
from above (norma veriicalis), from the side (norma lateralis), 
from behind {norma occipitalis) and from below (norma basalis). 
Afterwards the interior of it will be considered by means of 
sections. 

The Skull prom in front [norma facialis) (see fig. 1). The fore- 
head region is formed by the frontal bone, the two halves of which 
usually unite in the second year ; sometimes, however, they fail 
to do so and then a suture [metopic] may remain to an advanced age. 
The lower limit of the forehead is formed by tlic upper margin of 
the orbit on each side, atul by the articulation between the frontal 
and nasal bones near the mid line. At the junction of the inner and 
middle third of each supra- 
orbital margin is the supra- 
orbital notch for the nerve 
of that name. Above each 
supra-orbital margin is an 
elevation, better marked in 
adult males, called thesupra- 
ciliary ridge, while between 
these ridges in the middle 
line is a slight prominence, 
the glabella. Below the fore- 
head the two nasal bones 
form the skeleton of the 
upper part of the nose ; they 
articulate with one another 
in tlie mid line, but laterally 
they are joined by a suture 
to the nasal processes of the 
maxillae which run up to 
articulate with the frontal 
at the internal orbital pro- 
cess, thus forming the inner 
margin of the orbit. 

Externally the malar 
bones (fig. i, g) articulate 
with the frontal at the 
external orbital process and 
form the lower and outer quadrant of the orbital margin. 

: The maxillae or vipper jaws (fig. i, M) form the greater part of 
the skeleton of the face ; they complete the lower and inner quadrant 
of the orbit, and below the nasal Iwnes leave the anterior nasal 
aperture [apettnra pyriformis) between them, and project slightly 
at the middle of the lower border <j{ this aperture to form the anterior 
i\asal spine. Alx>ut a tjuartcr of an inch below the infra-orbital 
margin and just below the articulation with the malar the infra- 
orbit^ foramen, for the infra-orbital branch of the fifth nerve, is 
seen on each side. The lower part.s of the maxillae lonn the alveolar 
margin in which all the upper teeth are set. Laterally each maxilla 
is prolonged out into a buttress, the zygomatic process, which sup- 
ports the malar bone. 

Below the maxillae the mandible or lower jaw is seen in perspective 
(fig. I, m). The horizontal part or body is in two halves up to the 
.second year, but after that complete bony union takes place, forming 
the symphysis. Above the l)ody of the mandible is an alveolar 
margin containing the sockets of the lower teeth, while below, near 
the mid line, the bone projects forward to a variable extent and so 
forms the mental prominence (fig. 1,0), one of the special character- 
istics of a human .skull. Below the second bicuspid tooth on each 
si.Ie is the mental foramen for the exit of the mental branch of the 
fifth nerve. 

The Orbit. —I'.ach orbit is a pyramidal cavity, the base of the 
pyramid being in front, at the orbital margin, and the apex behiml, 
at the optic foramen, where the optic nerve and ophthalmic artery 
pass through. The four sides of the pyramid form the roof, floor, 
inner and outer walls of the orbit. The roof is arched from side to 
side and is made up of the frontal bone anteriorly, and the lesser 
wing of the sphenoid posteriorly. The floor is chiefly formed by the 
maxilla, tlioiy’h the malar forms a little of it in front. There is a 
groove for the infra-orbital nerve running forward in it, but before 
the margin of the orbit is reached the groove becomes a tunnel. 
The inner wall is antcro-posterior and parallel with its fellow of the 



opposite orbit; in front it is formed by the nasal process of the 
ma.xilla, beliind which the lachrymal bone articulates ; togctlxer they 
enclose a vertical groove, for the lachrymal sac, which leads down 
into the nose, through the naso-lachrymal canal, transmitting tlie 
nasal duct (see Eye). Behind the lachrymal bone is the orbital 
plate of the ethmoid and in the suture between this and the frontal 
the anterior and posterior ethmoidal foramina are seen. I’osteriorly 
the ethmoid articulates with the sphenoid, while at its lower and 
hinder part a small piece of the palate bone comes into the orbit. 
'I'he outer wall of the orbit slopes backward and inward, the two 
opposite sides therefore converge as they run back. The malar 
bone, in front, and the great wing of the sphenoid, behind, form this 
wall. Between the roof and the outer wall there is a slit in the 
posterior part of the orbit called the sphenoidal fissure because it lies 
between the great and small wings of the sphenoid ; it transmits the 
third, fourth, first division of the fifth and sixth cranial nerves, as 
well as the ophthalmic vein. 

Another slit called the spheno-maxillary fissure lies in the line of 
junction of the outer wall and floor, it leads into the sphcno-maxil- 
lary and zygomatic fossae and transmits the second division of the 
fifth nerve and some veins. 

The Skull from above [norma verticalis). When looked at from 
above the frontal bone is seen forming the anterior part of the vertex 
and articulating with the two parietals posteriorly by a nearly 
transverse serrated suture [coronal suture). Kunning back from the 
middle of this is the median sagittal suture extending us far as the 
lamb<la on the norma occipitalis. The point where the sagittal and 
coronal sutures join is the bregma, the site of the lozenge-shaped 
anterior fonianelle in the infant’s skull, but this closes during the 
second year of life. Small ossicles called Wormian bones arc often 
found in the cranial sutures, and one of these (the interfrontal or os 
anti-epilepticum) is sometimes found at the bregma. About two- 
thirds of the way back the sagittal suture becomes less serrated and 
on each side of it the small parietal foramen may be seen. This 
only transmits a small emissary vein (see Veins) in the adult, but, 
as will be seen later, is of considerable morphological interest. As 
middle life is reached tlie cranial sutures tend to become obliterated 
and the bones can no longer bo separated ; this fusion l>egins at the 
places where the sutures are least deeply serratetl, and as a rule the 
sagittal suture disappears between the two parietal foramina between 
thirty and forty years of age. 

The Skull from thf. side [norma lateralis). On looking at the 
accompanying figure (fig. 2) it will be seen that the calvaria or braiu 



Fig. 2. — Profile of the Skull. 


Fr, Frontal bone. 

Pa, Parietal. 

SO, Supra-occipital. 

Sq, Squamous- temporal. 
MT, Mastokl- temporal. 

Ty, Tympanic. 

St, Styloid-temporal. 

As, Ali- sphenoid. 

E, Os planum of ethmoid, 
L, Lachrymal. 

N, Nasal. 


Mx, Superior maxilla. 
Ma, Malar. 

Mn, Mandible. 
bh, Basi-hyal. 
thy Thyro-hyal. 
ch, Cerato-hyal. 
em, External meatus, 
cs. Coronal suture. 

Is, Lambdoidal suture. 
ss, Squamous suture. 


case forms all the upper part, while the face is below the anterior 
half. Taking the calvaria first the side view of the frontal bone 
(fig. 2, Fr) is seen extending back as far as the coronal suture (cs). 
Just above Fr is an elevation on each side, the frontal eminence, 
better seen in female than in male skulls. The junction between the 
frontal and malar (Ma) at the outer margin of the orbit has already 
been referred to as the external angular prpci^s? .and is.im important. 
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landmark for measurements, and from it a curved line (the temporal 
crest) runs back crossing the coronal suture to reach the parietal 
bone (Pa, fig. 2) ; as it runs back this line divides into two. Below 
the crossing 0/ the temporal crest the coronal suture is less serrated 
than above, and here it becomes obliterated first. The quadrilateral 
outline of the par>gtal bone is seen as well as its articulations ; 
above it touches its fellow of the opposite side ; in front, the frontal 
(Fr) ; below the great wing of the sphenoid or ali.sphenoid (As), 
the squamous part of the temporal or squamosal (Sq) and the 
mastoid part of the temporal (MT), while behind it articulates with 
the supra-occipital (SO), through the lambdoid suture {Is). All four 
angles of the parietal are points of .special interest ; the antero- 
superior angle or bregma has been already noticed, and it will be 
seen to lie nearly above the ear opening or external auditory 
meatus in the temporal bone (em). The antcro-inferior angle where 
the frontal, parietal and alisphenoid meet is the pterion and is the 
site of an occasional Wormian bone {epipteric). The posterior 
.superior angle is the lambda and will be better .seen on the norma 
cxicipitalis, while the posterior inferior angle, \^hcre the parietal, 
.supra-occipital, and mastoid temporal bones meet, is known as the 
asterion and marks the lateral sinus within the cranium. A little 
above and behind the middle of the parietal bone, and just above 
the superior temporal crest, is the parietal eminence where ossification 
starts. The squamous part of the temporal bone overlaps the parietal 
at the squamous suture, while from its lower part the zygomatic 
process projects forward to articulate with the malar. At the root 
of this process is the glenoid cavity where the condyle of the lower 
jaw articulates, and just behind this the external auditory meatus is 
seen (cm). Behind this again the mastoid temporal is prolonged 
down into a nipple-rfiaped swelling, the mastoid process (MT), con- 
taining air cells and only found in the adult human skull, while just 
in front of the external auditory meatus is the styloid process (St), 
connected with the hyoid bone by the stylo-hyoid ligament (dotted). 
In the side view of the face the nasal and maxillary bones are seen, 
and from this point of view it will be noticed that just below the 
nasal aperture the maxillae, where they join, are produced forward 
into a little spur, the anterior nasal spine, which is a purely human 
characteristic. At the side of the maxilla the malar or jugal (Ma) 
bone is placed, and its lozenge-shaped outline is apparent ; it forms 
the anterior part of the zygomatic arch. Wlien the mandible is 
disarticulated and removed the posterior part of the maxilla is .seen, 
and behind it the external pterygoid plate of the sphenoid, l^etwcen 
these two bones there is a vertical slit-like opening into a cave, the 
spheno-maxillary fossa, which communicates with the orbit through 
the spheno maxillary fissure, with the nasal cavity through the 
spheno-palaline foramen, with the cranial cavity through the foramen 
rotundum, and with the mouth througii the posterior palatine canal, 
as well as having other .smaller openings. 

The side view of the mandible or lower jaw shows the body, 
already seen from in front, and the ramus projecting up from the 
back part of it at an angle of from no'' to 120° in the adult. Before 
the teeth come and after they are lost the angle is greater. The point 
just above ch (fig. 2) is known as the angle of the jaw. At the upper 
part of the ramus are two projections ; the most anterior is the 
coronoid process for the attachment of the temporal muscle, while 
po.stcriorly is the condyle which articulates with the glenoid cavity 
of the temporal bone. 

The Skull from behind {norma occipitalis) (fig. 3). From this 
point of view the posterior ends of the parietal bones (PP), with 
the sagittal suture betwwn 
them, are seen. Below these 
comes the supra - occipital 
bone (fig. 3, O) separated 
from them by the lambdoid 
Suture which is deeply ser- 
iated and a frequent site 
of Wormian bones. Wliere 
.the sagittal and lambdoid 
sutures meet is the lambda 
(L), and here a small 
Wormian bone is sometimes 
found, called the preinter 
parietal. In the mid line 
about a hand's breadth 
(2}-3 in.) below the lambda 
is a prominence, the external 
occipital protuberance or 
inion, for the attachment of 
the ligamentum nuchae, while 
running out on each sitle 
from this arc the superior 
curved lines which attach 
muscles of the neck. 

The Skull from below 
{norma basalis) (fig, 4). 
Starting from in front, the superior alveolar arcade with the teeth 
sockets is seen. This in a European .skull approaches a semicircle, 
but in lower races the sides become more parallel ; this is known 
as a hypsiloid arcade. Within the arcade is the hard palate formed 
by the maxillae in front (fig. 4, m), and the jialate bones {p) behind. 
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At the front of the median suture between the maxillae is the 
anterior palatine canal which, if it is looked into closely, will be seen 
to lead into four small foramina, two antcro-posterior known as 
Scarpa's foramina, for the naso-palatine 
called Stensen's foramina for 
small arteries and the re- 
mains of the mouth opening 
of Jacobson’s organ (see 
Olfactory System). In 
young skulls a suture runs 
outward from the anterior 
jialatinc canal to lx;twcen 
the lateral incisor and canine 
sockets, and sometimes 
another runs from the same 
place to between the central 
and lateral inci.sor teeth. 

At each postero - lateral 
angle of the palate arc the 
posterior palatine canals for 
the descending palatine 
nerves. The posterior mar- 
gin of the hard palate is a 
tree edge which forms the 
lower Ixiundary of the pos- 
terior nasal apertures or 
choanae and attaches the soft 
palate (stie Phary.nx). Be- 
hind the alveolar arcade on 
each side arc the external 
and internal pterygoid plates of the sphenoid ; the external 
is a muscular process for the attachment of the pterygoid 
muscles, while the internal ends Ixdow in the hook-like hamular 
process which is directed backward and outw'ard. Dividing the 
posterior nasal aperture into two is the vertical hind edge of the 
vomer {v), which articulates above with the body of the sphenoid 
(basi-sphenoid), and just behind this the sphenoid is united by bone 
with the basioccipital (b), though up to twenty years of age there 
is a synchrondrosis (see Joints) called the basilar suture) between 
them. It is therefore very easy to tell an adult's skull from that of a 
young ixrson. Passing back in the mid line the foramen magnum 
(/) is seen, tlurough which pass the spinal cord and its membranes, 
the vertebral arteries and the spinal accessory nerves. A little in 
front of this is a small tubercle, the pharyngeal spine, to which the 
constrictors of the jiharynx are attached. On each side of the fora- 
men magnum and in front of its mid transverse diameter arc the 
condyles (c), which articulate w’ith the atlas, while just above those 
are the anterior condylar foramina, one on each side, for the exit of 
the hypoglossal nerves. 

External to the pterygoid plates the base of the skull is formed by 
the ali-.sphenoid, which projects liackward into a point, the spine of 
the sphenoid, and just in front of this is the small foramen spinosum 
for the passage of the middle meningeal artery. In front and a 
little internal to the foramen spinosum is a larger opening, the 
foramen ovale, through which the third division of the fifth nerve 
leaves the skull. Into the re-entering angle between the ali-sphenoid 
and basi-occipital is fitted the petrous part of the temporal, which, 
however, does not quite fill the gap but leaves a space on each side 
of the site of the basilar .suture to be closed in by fibro-cartilage, and 
this is known as the middle lacerated foramen. On the lower surface 
of the petrous bone is the round opening of the carotid canal through 
which the internal carotid artery and its accompanying sympathetic 
nerves pa.ss into the skull, while more externally the styloid process 
projects downward and forward and is more or less ensheathed at 
its root by the rampart-like ridge of the vaginal process. Between 
the styloid process and the occipital condyle lies the jugular or 
posterior lacerated foramen through which pass the lateral and 
inferior petrosal sinuses, and the glosso-pharyngeal, vagus and spinal 
accessory nerves. The lione which bounds this foramen behind, and 
which Iwars the ]X)sterior two-thirds of the occipital condyle, is the 
c.x-occipital part of the occiiiital. A little bchiml and external to the 
styloid process is the tip of the mastoid process, just internal to 
which is the deep antcro-posterior groove for the digastric muscle, 
and internal to that another slighter groove for the occipital artery. 
Behind the styloid process and between it and the mastoid is the 
stylo-mastoid foramen through which the facial nerve passes, while 
in front of the process the glenoid cavity can be seen in its entiiety, 
bounded in front by the eminentia articularis and divided into 
an anterior articular part and a posterior tympanic plate by the 
Glaserian fissure. Just internal to the glenoid cavity is the opening 
of the bony Eustachian tube. 

The posterior part of the norma basalis behind the foramen 
magnum is formea by the supra-occipital part of the occipital bone, 
so that all the four parts of the bone, which are separate up to the 
third year, help in the formation of that large opening. IJetwccn 
the foramen magnum and the external occipital jirotubcrancc and 
superior curved line already noticed, the bone attaches the deep 
muscles of the neck. 

The Intf.rior of the Cranium. If the roof of the skull be sawn 
off the interior or cerebral surface of both the vault and the base 
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may be examined. The vault shows the cerebral aspects of parts 
of the frontal, parietal and occipital bones, and of the sutures 
between them, in the mid line is a .shallow antero-posterior groove 
for the superior lougitudinal blood sinus, and on each side of this 
.... irregular depressions 

* are often seen for the 

Pacdiionian bodies 
(see Brain). Thedas^ 
(fig. 3) is divided into 
three fossae, anterior, 
middle and pewterior, 
II each being behind and 
f on a lower level than 
, . the one in front of it. 
The anterior cranial 
fossa is formed by the 
cribriform plate of the 
ethmoid, near the mid 
line, freely perforated 
for the passage of the 
olfactory nerve.s. In 
the mid line, near the 
front, is a triangular 
plate rising up which 
attaches the falx 
cerebri (see Brain) 
and is called the crista 
gain. On each side of 
this is the nasal slit 
'■ for the nasal branch 

of the first division of the fifth nerve. On each side of the 
cribriform plate is the orbital plate of the frontal, while the 
back part of the fossa ha.s for its floor the body of the sphenoid 
(pre-sphenoid) near the mid line and the lesser win^ {orbito-sphenoid) 
on each side. Each lesser wing is prolonged back into a tongue-like 
process, the anterior clinoiU process, just internal to which is the 
<iptic foramen (fig. 5, ii). ana the two foramina arc joined by the 
optic groove for the optic commis.surc. Behind this groove is a 
transverse elevation, the olivary eminence (2 2). which marks the 
junction of the pre- and basi- sphenoid parts of the body of the 
sphenoid bone. 

The middle cranial fossa Is like an hour-glass placed transversely, 
is there is a central constricted, and two lateral expanded, parts, 
rile central part forrn.s the pituitary fossa (fig. 5, 3) for the pituitary 
t)ody (see Brain) and is bounded behind by the wall-like dorsum 
iellae, at the sides of which are the posterior clinoid processes (5, 4). 
The olivary eminence, pituitary fos.sa and dorsum sellae together 
resemble a Turkish saddle and are often called the sella turcica. The 
atoral expanded part of the middle cranial fossa is bounded in front 
>y the great wing of fho sphenoid (alisphenoid), behind by the front 
>f the petrous part of the temporal {periotic) and laterally by the 
iquamou.s part of the temporal {squamosal). Between the ali- 
iphenoid and orbito.sphenoid is the sphenoidal pssure already noticed 
n the orbit, and a little behind this, piercing the alisphenoid, is the 
Josterior opening of the foramen rotundum, through which the 
Kicond division of the fifth nerve passes into the spheno-maxillary 
Ossa. Further back the alisphenoid is pierced by the foramen ovale 

0) and foramen spinosum (4), both of which have been already 
loticcd on the norma basalis. From the latter a groove for the 
niddic meningeal artery runs forward and outward, and soon 
livides into anterior and posterior branches, the former of which 
leepons into a tunnel near the pterion. At the apex of the pctrou.s 
H)no and at the side of the dorsum sellae is the middle lacerated 
oramen (< ), already noticed, ami running inward to this from an 
.perturc in the petrous bone is a groove for the great superficial 
)etrosal nerve which is overlaid by the Casserian ganglion of the 
ifth nerve. 

The posterior cranial fossa is pientagonal in outline, having an 
.nterior border formed by the dorsum sellae, two antcro-latcral 
>orders, by the upixir borders of the jictrous bones, and two po.stcro- 
ateral curved borders, by the grooves for the lateral sinu.se.s (fig. 5, 

1) . In the middle of this fossa is the foramen magnum, bounded 
ly the four parts of the occipital bone, which unite during cliild- 
lood. In front of the foramen magnum the floor of the fossa is 
ormed by the basi-occipital and basi-sphenoid bone.s, which unite 
oon after twenty and form a steep slope, downward and backward, 
nown as the clivus (fi). Tliis is slightly grooved from side to side, 
nd lodges tlu; pons and medulla (see Brain) and the basilar artery. 

On each side of tlie basi-occipital the posterior surface of the 
ictrous bone bounds the fossa, and lying over the suture between 
hern is the groove for the inferior petrosj venous .sinus which leads 
lackward and outward to the jugular foramen already noticed on the 
lorma basalis. About the middle of the posterior surface of the 
letrous bone is the internal auditory meatus, through which pa.ss 
he facial and auditory nerves, the pars intermedia (see Nerves, 
Ikani.al) and.tlio auditory artery. Close to the antero-lateral part 
f the foramen magnum is the inner opening of the anterior condylar ' 
■jramen which is sometimes double for the two bundles of the 
Lypoglos.sal nerve, and a little in front of and outside this is a heaping 
p of bone called the iuberculum jugulare, which marks the union of 


the basi- and cx-occipitai bones. The hindmost limit of the posterior 
fos.sa in the mid line is marked by an cle\ atlon tailed the internal 
occipital protuberance, and at this point the grooves lor the superior 
longitudinal (s), and two lateral sinuses (i t) join to form the torcular 
Herophili (see Veins). Running from the internal occipital pro- 
tuberance toward the foramen magnum in thrf- mid line is the 
internal occipital crest, which attaches the falx ccrebelli (see Brain) 
and on each side of this is the cerebellar fossa. 

From the internal occipital protuberance the two wide grooves 
for the lateral venous sinu-ses (11) run nearly horizontally outward 
till they reach the posterior inferior angles of the parietal Ixmes ; 
here they turn downward with an S-.shaped curve, grooving the 
mastoid portion of the temporal and later on the exoccipital bones, 
until they reach the jugular foramina. To the edges of the hori- 
zontal parts of the.se grooves, and to the upper edge of tlic petrous 
bones the tentorium cerebelli is attached. 

The Skull in Sagittal Section, If the skull be sawn dowm just 
to the right of the mid line and the left half be looked at, the appear- 
ance will be that reproduced in fig. 6. The section of the cranial 
bones shows that they are formed of an cuter ami inner table of hard 
Ixme, while between the two is a layer of caneclloiis ti.ssue called the 
diploe. In certain places the diploe is invaded by ingrowths from 
the air passage which separate the two tables and form the air 
sinuses of the skull, though it is important not to confuse these with 
the intracranial blood or venous sinuses. In the section under com 
sideration two of these spaces, the frontal {f s) and the sphenoidal 
(PS) air sinuses are seen. Behind the frontal sinus is the crista 
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. 6 . — Section through the Skull immediately to the right of the 
Mesial Plane (see also lettering in fig. 2) : 


Basi-occipital. 

', Ex-occipital. 

, Petrous-temporal. 
, Basi-si)henoui. 


SC, Septal cartilage of nose. 
V, Vomer. 

PI, Palate. 

Pt, Pterygoid of .sphenoid 


, Basi-sphenoul. Pt, Pterygoid of sp 

, Pre-sphenoid (the letters are fs, Frontal sinus, 

placed in the sphenoidal Pf, Pituitary fos.sa. 

sinus). fm, Foramen magnum. 

, Orbito-sphenoid. a, Anglo. 

Mes-ethmoid. s, Symphysis of lower jaw. 


gain already mentioned, while below is the bony septum of the nose 
formed, by tlie mes-ethmoid plate (MK), the vomer (V), and the line of 
junction of tlie palatine processes of the two maxillae and two jialate 
bones. The re-entering angle between the mcs-cthmoid and vomer 
is filled in the recent state by the septal cartilage (SC). 

Below the face is the inner surface of the body and ramus of the 
mandible, and half-way down the latter is the inferior dental foramen 
where the inferior dental branch of the fifth nerve accompanied by 
its artery passes into the inferior dental canal m the substance of 
the bone to supply the lower teeth. Just in front of this foramen is 
a little tongue of bone called the lingula attaching the spheno-mandi- 
bular {long internal lateral) ligament, while running downward and 
forward from this is the mylo-hyoid ridge with the groove of the 
•same name just below it. 

If the cut surface of the right half of the skull be looked at, the 
outer wall of the nasal cavity will be .sijen with tin thiLi' turbinated 
bones each overhanging its own meatus, but tin lu.'iomy of this 
part has already been dealt with in the article on ilu oli.u tory system 
{'/•J'-)- 

For further details see any standard anatomical textbook — 
Quain, Gray, Cunningham, &c. For charm of style, The Human 
Skeleton by G. M. Humphry (London, 183S), although somewhat out, 
of date, is unsurpassed. 

Embryology. 

The notochord (sec Skeikton : J /(./) extends forward to thdi 
ventral surface of the middle cerebral vesicle (sec Brain) or as fait 
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as the place where the dorsum scllac will be. It is partly surrounded 
by the mesenchyme just as it is completely in the rest of the axial 
skeleton, and this mesenchyme extends dorsally on each side to 
wrap round the nerve cord, which is here the brain. In this way tlxe 
brain becomes enclosed in a primitive membranous cranium, the 
inner part of which persists in its primitive comlition as Uic dura 
mater, while the outer part may chondrify. chondrify and ossify, or 
ossify without a cartilage sbige. That part of the cranium which is 
in front of the notochojd is culled prechordal, while the posterior 
part into which the notochord extends is chordal. On each side of 
the notochord chondriheation takes place and a basicranial plate of 
cartilage is formed which soon meets its fellow of the opposite side, 
and forms the floor of the skull as far foi-ward as tlie dorsum scllac, 
and as far back as the e.xtcrnal occipital protuberance. Laterally it 
comes in contact with the mesenchyme surrounding the internal car, 
which is also clion<lrifying to form the cartilaginous periotic cap&ule, 
and the two structures fuse together to foim a continuous floor for 
tlie back of the skull. A. I?roriep has shown that in the hinder 
occipital region of the calf there are evidences of four vertebrae 
having been incojqiorntcd with the basicranial pli,tc, that is to say 
that the plate and its coalcscetl vertebrae represent five mesodermic 
Semites (" Zur Lntwickelungsgeschichte der Wirbclsaulc, insbeson- 
dere des Atlas und Epistropheus imd der Oecipitalrcgion,” Archtv 
fiir Anat. u.Phys., Anat. Abth., 1886). It has more recently, been 
sliown by Levi that the same tiring is true for man. K, Gegenbauer 
h.as pointed, out that the primitive membranous skull shows, in the 
chordal region, signs of rnetameric segmentation in the way in which 
the cranial nerves pierce the dura mater one behind the other. 
Tiieec segments, however, had lost their distinctness even before the 
car-tilag;iaous cranium had become developed, so that there is no real 
segmental value in tlie elements of this, still less in those of the bony 
skull. The only place in which segmental elements can be dis- 
tinguished is in the occipital region, which is in structure transitional 
between the head and vertebral column. The notochord, it has 
been shown, ends just behind the place where the stomodaeum 
pouches up tluougii the cranial base to form the anterior part of the 
pituitary body (see BgAiN). Where it ends two curveil bars of 
cartilage are formed, which run forward till they meet the olfactory 
capsules, which arc also now chondrifyiqg. These bars arc the 
prechordal cartilages, or trabeculae cranii and enclose Ijetween them the 
crania- pharyngeal canal by which the pituitary body ascends, but 
later on, as they grow, they join together and cut off the pituitary 
body from the pharynx. By their growth outward they form the 
floor of the prechordal part of the chondio-cranium, so that from 
them is developed that part of the cartilaginous skull which will 
later on be part of the basisphenoid, the presphenoid, orbito- 
sphenoid and alisphenoid regions. It has. hitherto been assumed 
that this process held good fiir man, but recent research shows that 
the anterior part of the base of the skull chond rifles in the same 
way that ice appears on a pond and tliat the trabeculae are at no 
time definite structures. Chondrificalion of the nasal capsules is 
later than tliat of the parts of the skull behind, so that there Is a 
steady progress in the pfocess from the occipital to the ethmoidal 
region. There is a median centre of chondrification, the mesethmoid 
ccttlila^e, which projects down into the fronto-nasal process (see 
Olfactory System), and two lateral ectethmoid cartilages wliich 
eventually join with the mesethmoid to form the cartilaginous 
ethmoid. 

The cartilaginous base of the cranium is now formed, but the 
vault i^ membranous. While the base has been developing the 
two anterior visceral arches have been also forming and have gained 
an attachment to the cranium, but the formation and fate of these 

is recorded in the article Skeleton {Visceral). About the sixth week 
of foetal life ossification begins at dilferent points in the membranous 
vaiulboi the skull. In this way the frontal, parietal, supra- occipital, 

and a little later the 
sijuaraous part of the 
temporal bones are 
formed. About the 
eighth week, too, the 
lachrymal, nasal and 
vomer appear in the 
membrane lying 
.superficial to dif- 
ferent parts of the 
olfactory cajjsulc. All 
these are dermal 
bones, conijiarable to 
-r ^ n ! /- deeper parts of 
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Arthur Thomson, 

”pig!’^ 7.— Ossification of Sphenoid.— «, Pre- developed in the 
sphenoid; h, Orbito - sphenoids ; c, Ali- nicsenchyme lying 
sphenoids: d, Internal pterygoid plates; e, 

isi-sphenoid. t B t t vvith the ecto- 

* derm. It is therefore 

necessary to think of the primitive skull as a three-layered structure, 
the deepest layer persisting as the dura mater, the middle forming 
the chondro-cranium, which ossifies to form the base, and a sujicr- 
ficial layer close to the skin or mucous mcmbr.Tnc (ectoderm), from 
which the bones of the vault and superficial parts of the olfactory 




capsules are tlerived. At the four angles of the parietal, ossification 
i.i checked for some time to form fonJandles, of which the bregma iaf 
the most important, and at each of those points, as well as elsewhere, 
in the sutures, accessory 
centres of ossification may 
occur to form Wormian 
hones. 

Along the middle line of 
the base of the skull the 
swne progress of ossifica- 
tion from behind forward 
is seen that was noticed in 
the process of cliondrifica- 
tion. Bilateral centres for 
the basioccipital appear 
about the sixth week, for 
the basisphenoid in the 
eighth, and for the pre- 
sphenoid in the tenth, 
while the lateral mass of 
the ethmoul does not ossify 
till the fifth month and 
the mesethmoid not until 
the first year of extra- 
uterine hfo. In the lateral 
part of the base the cx- 
occipitals and alisphenoids 
begin to assify about the 
eighth week and the pre- 
sphenoids about the tenth. 

In connexion with the Arthur Thomson, 

alisphenoid there is a Anatomy. 
small extra ^ntre of piG. 8. -Ossification 
morphological interest « -i 

only, which forms a little f’ 
tongue -shaped process ^ ^xoccipital. 
calUsi the pro- "/ Ossicle of Kerknng. ^ 

jeeting back int^ the ‘^upra-occipital {from cartilage) 

• ^ Fissure lietween supra-oceipital aa 4 , 

interparietal. 

Interparietal (from membrane). 
Fissure between interparietals. 


Cunningham's Text-Book^^ • 

or Occipital Bone. 


jocting 

miflille laccraterl foramen ' 
and apparently corrc- , 
spending to the sphenotic 
bone of lower vertebrates. 


The auditory or periotic capsule, like the olfactory, is late in 
ossifying ; it has four centres (pro-otic, epiotic, opisthotic and 
ptcrotic) which do not come until the fifth month. 

Some parts of the chondro-cranium do pot ossify at all ; this is 
the case in the anterior part of the mesethmoid, which remains as 
the septal cartilage of the nose, while, as has been already pointed 
out, a buffer of cartilage persists between the basioccijiital'anci basi- 
sphenoid until the twentieth year of life. 

From what has been said it is evident, and it will be still more 
evident if the article Skeleton 
(Visceral) bo looked at, that 
some of the Imncs of the adult 
skull arc com^xivmded of 
various contributions from the 
different elements which make 
up the adult cranium. Tliese, 
recapitulatcKl, are (i) the dura 
mater or entocraninm, which 
in man does not ossify except 
perhaps in the crista galli. (2) 

The chondro-cranium or meso- 
cranium. (3) The superficial 
part of the mesenchyme (ecto- 
cranium) from which dermal 
bones arc formed. (4) The 
olfactory and auditory sense 
capsules. (3) The visceral 
arches. (6) Some fused verte- 
brae posteriorly. 

The occipital bone, for ex- 

th. s,,nn.-™rinilnl i.riv«t ?' Tympaii.c nng. 


Arthur 'I'homiton, in Cunningham's Text- 
Book 0/ A naiomy. 

Fig. 9. — The Outer Surface of tha 


/. 


the supra - occipital derived 
from the chonclro - cranium 
and fusctl vertebrae, while the 
vault part of the supra- 
occipital has four dermal 
centres of ossification corre- 
sjromling to the interparietal 
and preinterparietal b^es of 
lower mammals (see fig. 4). In 
the accompanying figure the 
latter centres have fused with the interparietal, but an indica- 
tion of their line of junction is seen on each side of g. The 
bone of Kcrkring (c) is an abnormality, the meaning of which 
is not understood. * 

The temporal is also a very composite bone ; in it the petro- 
mastoid portion represents the auditory sense capsule ; the tabular 


Inner wall of tympanum. 
Fenestra rotunda. 

Foramen ovale. 

Mastoid. 

Mastoid process. 
Ma.sto-squamosal suture, with 
foramen for transmission of 
vessels. 

Squamo-zygomatic. 
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external auditory meatus is formed by the outgrowth of the tym- 
panic ring (fig 0 a) winch is probably part of , the first visceral 
arch (see Skfli-ton Visceral) , the squamozygomatic part is a 
dermal bone while the styloid process is a part of the second visceral 
arch 

I he mastoid process is not present at birth but appears about the 
second year and becomes pneumatic about puberty From what 
his been seen of the slaill bones in the ibovc ncccssarilv concen- 
trated and abridged aeeovint it is obvious that they do not corre- 
spond to the traces of segmentation as indicated by the cranial 
nerves and for this and other reasons the vertebrate theory of the 
skull " IS no longer btlieved in 

For further details and references see Quain’s inaiotnv (London 
1908), Cunninghams inatomy (Ldinburgh, igon) 1 he Develop- 
ment of the Human Body, J P McMurnch (London, 190O) 

Comparative Anatomy 

In this section only those parts of the skull w hich form the covenng 
for the brain and the c ipsulcs for the olfactory ind luditory apparatus 
are considered 1 hose parts of the face ind j aw s w Inch arc developed 
in connexion with tlu visceral arches arc dealt with m the article 
Skeleton (Visceral) In the Acrania (Amphioxus) the enlarged 
anterior end of the nei\c cord is merely surrounded by fibrous tissue 
continuous with the sh( ath of the rest of the ncivc cord , theic is 
therefore, m a sense, no true eianmm 

In the Cyelostomata (hags and lampreys) a cartilaginous cranium 
IS developed, the anteiior iiart of which loinis an unpaired olfactory 
eansulc connected with the rest of the cranium by fibrous tissue 
only In the floor just in front of tlie interior end of the notochord, 
an aperture the bast cranial fontantlle remains unchondnfied for 
the passage of the pituitary diverticulum into the skull 

In) the Elismobranehu (sharks and rays) and Holocephali 
(Chimacra) among the hshes the skull is still a complete caitilaginous 
box though ealciheatum of the cartilage often takes place taking 
the skull of the doghsh as a type two lirgc olfactory capsules art 
seen in front and behind these the cranial brain-box is narrowed 
being excavated at its suits for the great orbits More posteriorly 
the auditoiy capsules widen the skull and on the posttnor (caudal) 
asjiect the foramen magnum is seen with an occipital condyle on 
cieh side of it for the first vertebra to articulate with On the 
upper (dorsal) surface of the skull arc two ajiertures m the middle 
line , the mote antcuor of these is sometimes called the anterior 
fontanelle though it his nothing to do with the bicgma descubctl 
in mans skull but forms a rudimentary median orbit for the 
pineal eye (see Brain) The posterior fontanelle is a dejiies&ion 
which leads into two lateral tubts, each of which passes into 
the auditoiy capsule and 13 known as an aquedtutus vestibuh 
(see Lar) 

In the carlihgmous ganoid fishes (sturgeon) winch like the 
clasmobianehs are of great intuputy the chondro cranium is 
partly ossified so that ah and oihito-sjihenoids are found, in 
addition to this a Urge number of dermal bones have made their 
ippcarance such as nasal s f rentals panetals, supra and past tem- 
porals while in the roof of tlu mouth and pharynx a long membrane 
bone the parasphenotd is formed, and lies ventral to and strengthens 
the eartiliginous base of the skull It will be noticed that these 
fish are important moiphological landmarks, because m them the 
almost unchanged chondro cranium coexists with a dermal ecto- 
eranium 

In the bony ganoids such as the ' bow fin ” (Amia) the dermal 
bones are still more numerous and among others squaraosals, pro- 
otics and cxoccipitals appear Ihise fish are also remarkable for a 
fusion of the anterior jiart of the vertebral column with the occipital 
region of the skull an arrangement rec tiling Frontp s observations 
on the skull of the calf embryo mentioned in the section on em- 
bryology 

In the bony fishes (lelcostei) the membrane or dermal bones arc 
still more nunuious and many of them are unrepresented in the 
mammalian skull while others which are there quite rudimentary 
arc V ery large 1 he chondro cranu*m tt nds to disappear in the 
vault but the bise is fully ossified ^mong other cartilage bones 
the five ossifications of the luelitory capsule are seen the j>ro , cj>i 
opisth ptcr- ind sj li< n oties all of which art found as centics of 
ossifiiatina m man In the cod for example the sphcnotic. which 
is represented in min by the little lingula split noidahs, is larger than 
the alisjdienoid 

In tlie Dipnoi (mudfish) the chondro cianium is very slightly 
ossified onL ( \(i( eiiulils being found but there is the same coales 
cence with anti nor vertebiae which was noticed m the ganoids 
Derm il bones ire {'hntiful 

In the \mphihiath< e hondro cranium persists and is only ossified 
in front by the giiclli bone or sphenolhmoid, and liehind by the pio- 
oties and exnccipitab the latter of which bear the two condyles 
Ihe anterior loiitantllt is well marked in the chondro cranium but 
is eninpleti l> oveil ud and concealed by the dermal fronto panetals 
The lilt mbranc bouts though laige are much less numerous than in 
the bony tishep 

In the Keptilu the skull varies immensely in the different orders 
but speaking broadly, the chondro cranium is JpM distinct tnan in 


the Amphibia, except m the cthmoiaal region In the base of the 
skull the basioccipital and basisphenoid are tending to replace the 
membranous parasphenoid and instead of two exoccijutal condyles 
only one in the mid line is present though this in many forms (e g 
Chclonia) consists of three parts a median borne on the basioccipital 
and two lateral on the cxoccipitals The paiictal foramen is usuMly 
definitely marked in the dermal part of the skull and forms a median 
orbit for the pineal eye , this is especially the case m the Lacertiha 
(lizards) Fxcept m the Ophulia (snakts) an<l Amphisbaemdae 
(worm like lizards) there is a fibro cartilaginous septum between 
the oibits so that the cranial cav ity docs not reach torward to the 
ethmoidal icgion The pro, cpi and opisth otic bones are all 
developed but the cpiotic usu illy fuses with the supra occipital and 
I the opisthotie with the cxoccipital 

I In the Crocodilia the Inst attempt at pncumaticity is seen in the 
I basisphenoid which is travtised by a complicated system of I us- 
tachian passages leading eventually to the tympanum In the class 
Aves the general scheme of the icjitihan skull is maintained though 
the bones fuse together very early thus obliterating the sutuies 
between them AHnost all of them have air m their interior, and 
so are said to be pneumatic 

The single occipital condyle if looked at m a young specimen is 
seen to cemsist of a basioccipital and two cxoccijutal elements, 
though these are indistinguishable m the adult Ihe parasphenoid 
is represented by a bioad plate which is called the basitemporal 
The pro , cpi- and ojusth-otic bones fuse together to form the 
auditory capsule 

In the Mammalia the calvaria v aries considerably in the different 
orders the characteristic fcatuies being best m.irkcd m adult males 
Usually the different bones are interlocked bv sutures, as in man, 
until adult life, but in some orders (e g Monotremata, Edentata and 
Carnivora) they fuse together cjuite early 

In the basicramum the eirtilage bones presphenoid, b isisphenoid, 
and basioccipital are so well developed that the paiasjihcnoid has 
elisappearcel In the basisphenoid of the rabbit the crinio phaiyn- 
gcal canal (see section on embryology) persists as a foramen at the 
bottom of the pituitary fossa In the lower oidcrs th^' fact lies well 
in front of the Drain case, as it does in reptiles and amphibians but 
as the Parnates are reached the increasing size 0+ the calvaiia causes 
It to ovtrlie the face Many of the bones aic pneumatic the process 
reaching its maximum in the elephant and the adult male goiilla 
The pcnotic capsule blends with the sq^uamosal and tympanic to 
form the petrous bone, though it is piaetieilly only in m in that the 
second visceral arch ossifies on to tins as a styloid process I here 
ait usually two occipital condyles which have basi and exoccijiital 
elements though there are many mammals in which there is one 
large crescentic condyle surrounding the antenor half of the foramen 
magnum 

Ossification of the processes ol the dura mater oecurs in the 
tcntoiium ccrcbclli of the carnivora and m the falx cerebri of the 
ornithorhy nchus and poqioisc The orbits aic m most mammals 
continuous with the Umporal fossae Sometimes, as in many of 
the ungulates and m the lemurs they ire outlined by a bony ring 
but it IS not until the higher Primates arc cached that the two 
civitics are shut off and even then a vestigi ot their original con- 
tinuity remains m the spheno maxillary fi suit 

For further details see W H Flovvei Osteology of the Mammalia 
(London, 1885) S II Reynolds, TAe Fer<c6)'afe; (Cambridge, 

1897), R Wiedersheim C Cegenbaur, \ ergleich inat der 
(Leipzig, 1901) (F C P) 


Cranial Surgery 

Surgery of the Skull — Fractures of the vault of the skull may 
occur without the bone being tlriven in to compress the brain, 
and m such cases their cxisteiuc miy be rt veiled only after 
death But if there is also i seveie s( ilp wound the line of 
fracture may be traced in the hare bone is a thin red crack 
“ Think lightly,” said the old physician, “ of no injury to the 
head ” The patient with a suspected fracture of the skull is 
put to bed in a dark, quiet room, and he is watched It may 
be that the crack has extended across a bony groove m whuh 
an artery is running, and, the artery being torn haemorrhage 
may take place withm the skull and the symptoms of i ompression 
of the brain may supervene Experiments upon the lower 
animals have taught the surgeon how to recognize the exact 
spot at which the eompressiem is situated One set of muscles 
after another being thrown out ol work in regul ir order, he knows 
exactly where the bleeding is going on, so, having made a hole 
in the skull by trephining, he turns out the clot and secures the 
leaking vessel 

Compression of the brain may be the direct and immedute 
result of a bead-injury, a piece of the vault of the skull being 
driven m, and a local or a general paralysis of muscles being at 
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once observed In addition to the muscular paralysis, whici 
may enable the surgeon to locili7c the spot at whuh there is 
pressure upon the brain, there is the grave symptom of coma 
or insensibility And, as in deep sleep, there is citen loud 
snoring, due to th« vibration of the paralysed soft palate The 
liexrt being loaded with imperfectly aerated blood, the face is 
dusky or livid, and the pulse is slow and full No notue is taken 
by the man of a loutl shout into his ear, and on the surgeon 
raising his eyelids the pupils are found dilated and fixed, which 
signifies thit the reflex to light is lost'- a very grive sign 
There may be complete piralysis of one side or of both sides of 
the body Not only m ly the pressure of a blood-clot, an abscess, 
a foreign body (such as a bullet) or a depressed piece of the skull 
wall give rise to coma, but so may a syphilitic, i malignant 
or an innot ent tumour, and m cases in which the administration 
of iodide of potassium fails to afford relief, dhe operation of 
trephining may perhaps be resorted to, as giving the on'y ch nice 
of recovery As regirds treatment— short of trephining — it 
miy be advisable to relieve the heart by bleeding Inismuch 
as the reflex actions are in rbcyance, it will be necessary to have 
the bhddcr regularly empt’cd The man should be placed 
on his side m bed, so that liis tongue may not fall baek and 
choke him, and if it is thougdit inadvisable to bleed him, a full 
dose of e ilomel should be administered 

Tor the operation of trephining, the head is shaved and the 
skin rendered aseptic a large horse-shoe flap is then turned 
down and the skull laid bare \\ ith an instrument on the principle 
of a centre-bit, a disk of bone of the size of a florin, a crown or 
a napkin-nng — or even lirgtr — is then taken out of the skull 
wall, and the dura mater is opened up if the cause of the eompres- 
sion is beneath it , otherwise , on the disk of bone being remo\ ed, 
the particular condition is dealt with without opening the dura 
mater When th do or llu tumour, or whatever it is, has been 
remov'cd, the disk of b me which, during the operation, has been 
kept m a warm lujuid, is cut up into pieces which are put back 
into the opening and the skull flap is brought up into its proper 
position 

Fractures of the base of the skull are always serious, m that 
they mav run across important ner\ es and 1 irge blood vessels , 
passing through the roof of the nose, or the ear, lhe\ mav be 
compound — that is to sav, ihcv mav communicate with air- 
cavities from whuh pathogenic germs mav rcadilv enter the 
injured tissues Ihus, the dangers of sepsis arc added to those of 
concussion or compression of the brain Fractures of the base of 
the skull are often associated with bleeding fiom the nose, mouth 
or car, or with extravasation of blood over the eveball Faiial 
paralysis is the result of the line of fracture passing across the 
bony channel in which the seventh or facial nerve is running 
W hen the fracture passes across the temporal bone and the middle 
car, and ruptures the membrane of the tympanum, not only 
blood mav escape from the car, but an apparently unlimited 
amount of cerebro-spinal fluid In all cases the ear should be 
made surgically clean, and watch and guard kept against the 
entrance of septic micro-organisms When the fracture extends 
through the anterior part of the base of the skull this same 
clear fluid may escape from the no-^e In both cases its appearance 
implies that the dura mater has been lacerated and the sub-dural 
s})a( e opened 

Concussion of the brun (stunning) may result from a blow 
upon the head or from a fall from a height The symptoms 
may be those of a mere giddiness, and a feeling of stupidity, 
xvhich may quickly pass off, or they mav be those of severe shock 
(see Shock) The person may die from the concussion, or he may 
slowly or quickly recover The insensibility may be for a lime 
complete The pulse may be small, quick and imperceptible, and, 
no blood being pumped up by the enfeeb’ed heart, the face will 
be pale and the surface of the body cold 1 he respiratory move- 
ments are likely to be sighing and shallow, or scarcely perceptible 
As a rule, the pupils react to light, contracting as the lids are 
raised This shows that the light-reflex is not lost, and is a good 
omen One of the first signs of returning consciousness is that 
the person vomits, and after this he gradually comes round. 
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As a result of the injury, however, he may remain irritable, and 
li xblc to scvi rt headaches or to lapses of mtmory 

Surgery of the Brain — Abscess of the brain is most likely to be 
the result of extension inwards of septic inflammation from 
the middle tai, or of a fracture of the si nil which passes across the 
i iial, nasal or phaiyngeal air-space, giMiig the opportunity for 
the entrance of ih^ germs of suppurition As the collection of 
pus forms, persistent headache is complained of together with, 
perhaps, localized pain or tenderness A eonsiant feature of 
intra-cramal pressure, whether the result of tumour or of abscess, 
IS the prexnec of hcaeU' he and of \omitmg I itcr the patient 
becomes drowsy On looking into ihe baek of the c > eball by the 
ophthalmoscope, it is noticed that the optic nerve is congested 
(“choked”), the result of the increased intracranial pressure 
The pulse becomes strangely slow, and is apt to drop a beat 
now and then The temiieraUnc i^ high The patient mav have 
attacks of giddiness, and he is sibjcct to fits of an epileptic 
nature, growing steadily worse, he m ly be found paralysed on 
one side, or on both sides, and, b( coming insensible, may pass 
avva m the deep sleep 1 nown a-, c oma 

the s_yiuptoms of tumour of the brain arc much like those of 
abscess, ihoiigh thev come on moil slowh and steadily , and 
inasmuch as the <h case is not septic the temperature mav be 
undisturbed, or but little raised abov c normal In the case of the 
abscess or the tumour bang on the left side of the brain, and 
involving the speech centre (Bioeas convolution), the patient 
becomes aphasic 

Tumours of the brain are likely to be sarcomatous (sec Cancer), 
but they may occur as the result of tuberculous or syphilitic 
deposit, or of infection b^ the ova of the dogs tape-worm— 
hydatid evst 

In cases of suspected cerebral tumours m which there is even 
a bare possibility of the patient hxving been the subject of 
sv'philis, iodide of potassium is fire scribed m large doses Indeed, 
whilst waiting llu ckvclopment of further svmploms in any 
obscure case, it is usual to try the effect of this drug, the good 
influence of which is bv no means confined to cases of syphilis 
If m spite of the administration of the iodide the symptoms 
are increasing, the question of ojnnmg the skull and exploring the 
region mav aiisc Before the davs of anaesthetics and of anti- 
septics such a procedure could scarcely have been considered, 
but now the operation can be undertaken m suitable cases with a 
good hope of sue c ( ss 

If the case be one of abscess secondary to disease of the middle 
ear, the skull will piobably be opened in the continuation of the 
operation by which the septic disease m the temporal bom was 
cleared awav the ai>erture hav mg been enlarged bv the use of the 
trephine, gouge or chisel Ihe side of the head is shaved and 
rendered aseplit before the operation is begun, and vhen the 
dura mater has been incised search is made foi jius by the use 
of a grooved director Pus having been found the eavitv is 
treated by gentle irrigation and drainage \\ hen the operation is 
undertaken for a ccrcbial tumour the whole of the head is shav ed 
and the skin duly prepared, so that the operation may be cairied 
out with the least possible risk of the occurrence of sepsis A 
large horsc-shoe incision having been made, tlie flap of skin and 
muscle is turned down and a disk of the skull-wall, about 2 m 
in diameter, is removed b« a trephine, worked by electricity or bv 
the hand The thiek covering of the brain, the dura mater, is 
thus exposed, and if the presence of a tumour (or an abscess) 
has caused an exeess of intra-cranial pressure, the membrane 
will bulge into the opening The dura matei is then ineised and 
turneei down, and if the tumour is upon the cortex of the brain, 
and not too extensive, it is taken awav It mav be necessary , 
however, to enlarge the opening maele in the skull, and to break 
through a considerable mass of bram-tissue before the tumour 
can be removed Bleeding hav ing been arrested bv pressure w ith 
a firm plug of gauze, a soft drainage tube is introduced and the 
dura mater is stitehecl in position The disk of bone (which, since 
Its removal, has been kept in some salted warm water) mav be 
replaced before the horse-shoe flap is stitched in position, a notch 
having been cut in its border to allow for the drainage In some 
( xxv 7 a 
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cases the large horse-shoe flap is so made as to include a part of the 
bony wall of the skull The flap of bone is shaped by wire saws 
and then forcibly broken out by elevators 

Ihe general result of operations for the removal of tumours of 
the brain is far from being satisfactory But it must be remem- 
bered that without operation the outlook is without hope In- 
asmuch as many of the tumours are destitute of a limiting wall, 
a considerable mass of brain-tissue has to be traversed in order 
to remove the growth, and the ultimate result, so far as the 
impairment of functions is concerned, is a serious disappoint- 
ment If, howev( r, the tumour is found to be encapsuled, its 
removal is sometimes quite easily effected, and perfect recovery 
IS then l'ktl> to be the result (F O ♦) 

SKUNK (probably derived from “ Scecawk,” the Cree name 
for the skunk , another form given is “ seganku ”), an evil- 
smelling North \mencan carnivorous mammal Its existence 
was first notified to European naturalists in 1636, m Gabriel 
Sagard- fbeodat’s History of C anada, where, m commencing his 
account, he describes it as “ enfans du diable, que les Hurons 
appelle Scangarcsse, une beste fort puante,” &c This 
shows in what reputation the skunk was then held, a reputation 
which has become so notorious that the mere name of skunk is 
one of opprobrium Iht skunks, of whom there are several 
species, arr inged in three genera, are members of the family 
Musteltdae (see Carnivora) The common skunk [Mephitis 
mephitica) is a native of North \merica, extending from Hudson 
Bay to the middle United States It is a beautiful animal, about 
the size of a cat, though of a stouter and heavier build, with rich 
lustrous black fur, varied on the back bv a patch or streak of 
white The muzzle is long ind pointed, the c>es are sharp and 
bcad-likc, and the grey or white tail is long and unusuallv bushy 
The premolars number | 

The following account of the skunk is extracted from Dr C H 
Merriam s Mammals of the Adirondack Region, New York, 1884 

Ihc skunk preys uiion mice salamanders, frog>> and the eggs 
of birds that nest on or within reach from the giound At times 
he eats carrion and if he chances to stumble upon a hen's nest the 
eggs are liable to sullct , and once m a while he acquires the evil 
habit of robb ng the hen roost but as a rule skunks are not addicted 
to this vice ()f all our native mammals perhaps no one is so uni- 
versally abused ind,has so many unpleasant things said about it as 
the innocent subject of the present biography and yet no other 
species IS half so valuable to the farmer Pre-eminently an mseet- 
cater he destroys more beetles grasshoppers and the hi e than all 
our othei mammals together, and m acldition to these he devours 
vast numbers of miee 

He dots not evince that dread of man that is so manifest m the 
vast majority of our mammals and when met during any of his 
circumambulations rarely thinks of running away He is slow in 
movement and dt liberate in action and does not often hurry him- 
self m whatever he does His onhnary gait is a measuicd walk, 
but when presserl for time he breaks into a low shutlling gallop 
It IS hard to intimidate a skunk but when once really fnghtened 
h( manages to get over the ground at a very fair picc Skunks 
remain active tluoughout the greater part of the >car in this region, 
and hibernate only during the st vt rest portion of the winter They 
ililfer from most of our hilx mating mammals m that the inactive 
penod js appirently deiiendent solely on the temper iture while the 
mere amount of snow has no influence whatever upon their move- 
ments 

‘ Skunks have large families from six to ten young being com- 
monly raised each season , and as a rule they all live in the same 
hole until the following spring ” 

The overpowering odour which has brought the skunk into 
such notoriety arises from the secretion of the anal glands 
These glands, although present in all Musteltdae, are especially 
developed in skunks, but are so entirely under control that at 
ordinary times these animals are cleanly and free from smell 
Similar glancls arc possessed bv nearly all Carnivora, but in 
the skunks are enormously enlarged, and provided with thick 
muscular coats The secretion — often propelled b) the muscles 
surrounding to a distance of from 8 to 12 ft — is a clear yellowish 
liquid, with a marvellously penetrating ammoniacal and nauseous 
smell Dr Merriam writes, “ I have known the scent to become 
strikingly apparent in every part of a well-closed house, in winter, 
within five minutes after a skunk had been killed at a distance of 
more than i hundred yards,” and under fkvourable conditions 


it may be perceived at a distance of more than a mile Instances 
are also on record of persons having become unconscious after 
inhaling the smell 

The long-tailed skunk [M macrura), a native of central and 
southern Mexico, differs from the typical speqies by having two 
white stripes along its sides, and by its longer and bushier tail 
1 he little striped skunk [Spilogale putonus), found m the southern 
United States, and ranging southwards to Yucatan and Guate- 
mala, IS smaller than M mephitica, and marked with four inter- 
rupted longitudinal white stripes on a black ground There are 
likewise differences in the skull , and this species is also distin- 
guished from other skunks by its arboreal habits 

The conepatl [( onepaius mapiir>to) represents a third genus, 
with several species, confined to tropical and bouth America 
In this group there is one pair less of premolars (p j), the build 
is heavier than iiv Mephitis , the snout and head are more pig- 
hke, and the nostrils open downwards and forwards instead of 
laterally on the sides of the muzzle (O T , R L •) 

SKY (M Eng skie, cloud , 0 Eng skua, shade , connected 
with an Indo-European root sku, cover, whence “ scum,” Lat 
obscurus, dark, &c ), the apparent covering of the atmosphere, 
the overarching heaven 

The Colour of the Sky — It is a matter of common observation 
that the blue of the sky is highly variable, even on days that are 
free from clouds The colour usually deepens towards the zenith, 
and also with the elevation of the observer It is evident that 
the normal blue is more or less diluted with extraneous white 
light, having its origin in reflections from the grosser particles 
of foreign matter with which the air is usually charged Closely 
associated with the colour is the polarization of the light from 
the sky This takes place in a plane passing through the sun, 
and attains a maximum about i)o^ therefrom Under favourable 
conditions more than half the light is polarized 

As to the origin of the normal blue, very discrepant views have 
been held borne writers, even of good reputation, have held 
that the blue is the true body colour of the air, or of some in- 
gredient m It sue h as ozone It is a sufficient answer to remark 
that on this theory the blue would reach its maximum develop- 
ment in the colour of the setting sun It should he evident that 
what wc have first to explain is the fact that we receive any 
light from the sky at all Were the atmosphere non-existent 
or absolutely transparent, the skv would necessarily be black 
There must be something capable of reflecting light m the wider 
sense of that term 

A theory that has received much support in the past attributes 
the reflections to thm bubbles of water, similar to soap-bubbles, 
m which form vapour was supposed to condense According 
to It, sky blue would be the blue of the first order m Newton’s 
scale The theory was developed by R Clausius [Pogg Ann 
vols 72, 76, 88), who regarded it as meeting the requirements of 
the case It must be noticed, however, that the angle of maxi- 
mum polarization would be about 76° instead of 90° 

Apart from the difficulty of seeing how the bubbles could arise, 
there is a formidable objection, mentioned by E W Brucke 
[Pogg Ann 88, 36^), that the blue of the sky is a much richer 
colour than the blue of the first order Brucke also brought 
forward an experiment of great importance, in whic h he showed 
that gum mastic, precipitated from an alcoholic solution poured 
into a large quantity of water, scatters light of a blue tint He 
remarks that it is impossible to suppose that the particles of 
mastic are m the form of bubbles Another point of great 
importance is well brought out m the experiments of John 
Tyndall [Phil Mag (4), 137, 388) upon clouds precipitated 
bv the chemical action of light Whenever the particles are 
sufficiently fine, the light emitted laterally is blue in colour 
and, in a direction perpendicular to the incident beam, is 
completely polarized 

About the colour there can be no p>-ima facie difticulty , for, as 
soon as the question is raised, it is seen that the standard ol 
linear dimension, with reference to which the particles are called 
small, IS the wave-length of light, and that a given set of particles 
would (on any conceivable view as to their mode of action) 
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produce a continually increasing disturbance as we pass along 
the spectrum towards the more refrangible end 

On the other hand, that the direction of complete polarization 
should be independent of the refracting power of the matter 
composing the cloud has been considered mysterious Of course, 
on the theory of thin plates, this direction would be determined 
by Brewster’s law , but, if the particles of foreign matter are 
small in all their dimensions, the circumstances are materially 
different from those under which Brewster’s law is applicable 

The invcstig xtlon of this question upon the elastic solid theory 
•will depend upon how we suppose the solid to vary from one 
optical medium to another The slower propagation of light m 
^as ior water than in air or vacuum may be attributed to a 
greater density, or to a less rigidity, in the former case ) or wc 
may adopt the more complicated supposition that both these 
cjuantities vary, subject only to the condition which restricts the 
ratio of velocities to equality with the known refractive index 
®t win presently ippcar that the original hypotliesis of Fresnel, 
that the rigidity remains the same in both media, is the only one 
that can be rcconi iled with the facts , and we will therefore 
investigate upon this basis the nature of the secondary wives 
idispere^ by small particles 

( onccive a beam of plane polarized light to move among a 
number of particles, all small compared with an> of the wave- 
lengths According to our hypothesis, the foreign matter mav be 
supposed to load the aether, so as to increase its tnerita without 
altering its resistance to distortion If the particles were awiv, 
the wave would pass on unbroken and no light would lx emitted 
laterally Even with the particles retarding the motion of the 
aether^ the same will be true 'f, to counterbalance the increased 
anoritia, suitable forces are caused to act on the aether at all 
points where the inertia is altered These forces have the same 
period and direction as the undisturbed luminous vibrations 
themselves The light actually emitted laterally is thus the same 
as would be caused by forces exactly the opposite of these actmg 
on the medium otherwise free from disturbance and it only 
remains to see what the tffei t of such force would be 

On account ot the smallness of the pirtules the forces a<tmg 
throughout the volume of any individual partule art ill of the 
same intensitv ind direction, and mav be considered as a whole 
The dctermin ition of the motion in the aether, due to the iction 
ftf a periodic force at a given point, is discusst d in the article 
(Diffraction ot Light (§ ii) Before applying the solution to a 
mathematical investigation of the present question, it may be 
well to consider the mitter for a few moments from a more 
general point of view 

In the tirst place, there is nccessanly a complete symmetr> 
round the direction ot the force I he disturbance, consisting of 
transverse vibrations, is propagated outwards in all directions 
from the centre, and, in consequence of the symmetry, the 
direction of vibration in .my ray lies in the plane containmg the 
ray and the axis of symmetry , that is to say, the direction of 
vibration in the scattered or diffracted ray makes with the direi - 
lion of vibration m the incident or primary rav the least possible 
angle The symmetry also requires that the intensity of the 
ic^it^ercd light should vanish for the ray which would be pro- 
pagated along the axis , for there is nothing to distinguish one 
direction transverse to the ray from another The application of 
this IS obvious Suppose, for distinctness of stattment, th it the 
primary ray is vertical, and that the plane of vibration is that of 
the meridian I he intensity of the light scattered by a small 
particle is constant, and a maximum, for rays which he in the 
vertical plane running east and west, while there is no scattered 
ray. along the north and south hne If the primary ray is un- 
polanzed, the light si ittered north and south is entirely due to 
that /component which vibrates east and west, and is therefore 
perfectly polarized, the direction of its vibration being also east 
■and west Similarly any other ray scattered horizontally is 
<pearfectly polarized, and the vibration is performed m the hori- 
zontal plane In other directions the polarization becomes less 
Ipss complete as wc approach the vertical 

The pBperved facts as to polarization are thus readily explained, 
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and the general law connecting the intensity of the scattered 
light with the wave-length follows almost as easily from con,- 
siderations of dimensions 

The object is to compare the intensities of the incident and 
scattered hght, for these will clearly be proportional T Ik number 
(i) exjiressing the ratio of the two amplitudes is a function of the 
following quantities — (T) the volume of the disturbing particle 
(r) the distance of the jioint under consideration from it (X) the 
wave-length (b) the velocity of jiropagation of light (D) and (D ) 
the ongmal and altered densities of which the first three depend 
only upon space the fourth on space and time while the fifth and 
sixth introelucc the consideration of mass Other elements of the 
problem thcic are none except mere numbers and angh s which 
do not depend upon the fundamental measurements ot space time 
and mass Since the ratio (1), whose expression wc seek is of no 
dimensions in mass it follows at once that D and D' occur only 
under the form D 1 )' which is i simple number and may therefore 
be disregardeil It remains to find how : \ aries with T r \ b 

Now of these quantities, b is the only one depending on time , 
and therefore as t is of no dimensions in time b cannot occur in its 
expression Moreover since the sime amount of energy is pro- 
pagited across all spheres concentric with the jnrticle we recognize 
that 1 vanes as r It is equally evident that t varies as T and 
therefore that it must be proportional to T/Xr T being of three 
dimensions in spice In passing frojji one part of the spectrum 
to another X is the only quantity which vanes, and we have the 
important law — 

When light is scattered by particles which are very small com- 
pared With any of the wave-lengths the ratio of the amplitudes of 
the vibrations of the scattered and incident lights vanes inversely 
as the square of the wave-length, and the ratio of ititeMsines as the 
inverse fourth power 

Ihc light scattered from small particles is of a much richer blue 
than the blue of the first order as reflected from a very thin plate 
From the general theory (see Interference ot Licht § S) or by 
the method of dimensions it is easy to prove that in the latter case 
the intensity vanes as \~^ instead of X ^ 

The principle of energy makes it clear that the hght emitted 
laterally is not a new creation but only diverted from tJie mam 
stream If I represent the intensity of the pnnmry hght after 
traversing a thickness v of the turbid medium we have 

dl- ~ hl\ *dx. 

w here h is a constant mdependc nt of X On integration, 

log(I/Io)- -AX'^^r (I) 

if L correspond to x — o — a law xltogether similar to that of ab- 
sorption and showing how the hght tends to become yellow and 
hnally red as the thickness of the medium mcreasts [Phil Mag , 
1671 41 pp 107, 274) 

Sir William Abney has found that the above law agrees remark- 
ably well with his obseivations on the transmission of light through 
water in which particles of mastie arc suspended {ProL Roy i>oc , 
iss<.) 

We may now investigate the mathematical expression for the 
disturbance propagated in any direction from a sm ill particle upon 
which a beam of light strikes Let the particle be at the origin of 
coordinates and let the expn ssion for the primary vibration be 

i-sm{rtt-kx) . . (2) 

1 he acceleration of the clement at the origin is - w® sin nt so that 
the force which would have to be apphed to the jiarts where the 
density is D (instead of D) in order that the waves might pass on 
undisturbed, is, per unit of volume, 

-(D - D)n* bin nt. 

To obtain the total force which must be supposed to act the factor 
1 (representing the volume of the particle) must be introduced 
The opposite of this conceived to act at the origin would gu e tin same 
disturbance as is actually caused by the presence of the particle 
Thus by equation (ib) of § ii of the article Diffraction of Light, 
the secondary disturbance is expressed by 

_ D - D n-*T sin ^ sin ( nt - hr) 

* " "ri 4rb’‘~ r 
D-D irT sm 0 , 

= gp -^2,. - sin (nt - kr) (3) 1 

The preceding investigation is based upon the assumption that 
in passing from one medium to another the iigiditi of the aether 
docs not change If we fort go this issumpt'on tJie (luestion is 


* In strictness the force must be supposed to act uj o 1 the mediiim 
in Its actual condition whereas in (ib), previously cito' the mtduiin 
IS supjKjscd to be absolutely unifoim It is not diliicult to prove 
that (3) remeuns unaltered when this lutumstance is taken into 
account, and it is evident m iny ca''e that a correction would 
depend upon the square of (D' - D) 
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necessarily more complicated , but on the supposition that the 
change^ of rigidity (AN) auJ of d<.nMty (AJ^) arc relatiMl) small, 
the results are faiily suupk If the primary \\a\c be upresented 

by 

y (4) 

the component rotations in the secondary wave art 

• <=) 


The expression for the resultant rotition in the general case would 
bt lather eompheated and is not needed for our purpose It is 
easily seen to be about an axis jitrpcnflitular to the scattcieel ray 
{x, y z) inasmueh as 

lofj (-)n^ t-.cjj -o 


Let us consider the 
to the incident r ly • 


noic special case of a ray scattered normally 
) that A — o \\c hive 




so that the energy emitted from T is represented by 
StS (D'-]))2 T» 

3 D 2 X^’ 

on such a scale that the energy of the ptimary wave is unilv per 
unit of wave fiont area 

the abo\e relaUs to a singU pa tiek It Ihtie be n similai 
partieLs pei unit solunie, the energy emitted from a stratum of 
thickness d\ and of unit area is fouiul from (9) by the introduction 
of the factor ndx Since tin re is no w isti of enerpi uj on the whole 
this represents the loss of energy in the pninaiy w i\e accordingly, 
if L be the energy 01 the primary wave, 

I rfF 87r®K (D'-D)M2 , ^ 

D« V 


_8ir*ii (D'-D)* T8 


If we had a sufhcientlv complete expression for the scattered light' 
we might investigate (12) somewhat more directly by considenng the 


resultant of the primary vibration and of the secondary vibrations 
which travel in the same diiection If houtver v\e apjily this 
piocess to (\) we find tbit it fails to lead us to (12) though it fur- 
nishes another result of interest The eoiubinition ol the secondary 
w aves which trav el in the direction in question li n e this peculiarity 
thet the phases are no more distributed at r ui4om the intensity 
of the secondary light is no longer to lx. ariivtd at by addition of 
individual intensities, but must be calculated vith consideration 
of the paiticular phases involved If we toiisider a number of 
p iticKs which all lie upon a primary lay we sic that the phases 
of the secondary vibrations which issue along this line arc all the 
same 

Ihe actual calculation follows a similar couisc to that by which 
Huygens s conception of the resolution of aim mto components 
coiresponding to the various parts of thi w \vi fiont is usually 
vcrihed (see Diffraction 01 Licht\ Consuh r the particles which 
occupy a thin stratum dx jx^rpen- 
dieular to the primaiy ray t Let ^ 

\I’ (hg i) be this stritum and (3 ^ 

the point where tlfe vibration is to be 

cstimited If AP -p the element of 

volume IS dxixpdp, and the iiumlxr A q 

of particles to be found in it is 

deduced by the introduction of thi 

factor n Moreover if OP— r and 1 tr i 

\()— r thin } p^ and pdp rdr 

Ihe resultant at O ol all the sceondaiy vibrations which issue from 
the stialum dx is by (3), with sin <p equal to unity, 


If AN AD be both Imitc we learn from (7) that there is no direction 
perpendicular to the primary (polarized) ray in which the second irv 
light vanishes Now cKpenment tells us plainly that there is siuh a 
direction and th lefoie we aie driven to the conclu..ion that cither 
AN or AD must vanish 

The conse luences of suiiiiosmg AN to be zero have already been 
traced They agree viiy well with experiment and reipiiie us to 
Suppose that the vibrebois arc perpendieulir to the plane of 
polarization So fii as (7) is concerned the ilternativc supposition 
that AD vanishes would answer e<iu illy well if we suppose the 
vibrations to be executed in the plant of polanzation , but let us 
now revert to (5) which gives 


According to these equations th'^re would be in all six directions 
from O along which tJierc is no scattered light — two along th^ axis 
of y normal to the original ray and four (v -o r - ± v) at angles 
of 45° with that ray So long as the particles arc s nil no s ch 
vanishing of light m oblupic directions is observed and we arc thus 
led to the conclusion tin* the hypothesis of a finite AN and of vibra- 
tions in the plane of polanzation cannot be reconciled with the fac*-'- 
No form of the clastic solid theory is admissible except that m wluch 
the vibrations aic suppoicd to be perpendieulir to the plant of 
polanzation and th( difference between one medium and another 
to be a dillerenee of density only (iV )/ Mag 1871 41, p t47) 

It IS of interest to pursue the applications of t<|uatiori (^) so as to 
connect the intensity of the scattered and tiansmittcd light with the 
number and size of the paitieles (see Phtl Mag 1899 47, p 37-,) 
In order to find the whole emission of energy from one particle ( 1 ) 
we have to integi ite tin square of (3) over the suifact of a sphcie 
of radius r Ihe ekaient of area being 2-iry x,mtpd<p, we have 


/‘“’D' -D irl 27r , 

V / — j- . „ COS i 


To this IS to be added the expiession for th' jirunaiy wave itself, 
sujipo eel to advance undistuibed vi/ eo ( 27 r,\)(f/f - i), and the 
resultant will then represent the whole actual disturbance at O as 
modihed bv the particles in the stratum dx 

It appeals, therefore that to the order of approximation afforded 
b> (>) the elleet of the pai ticks m <fv 1 to n odify the phase but 
not the intensity, of the light which pa. es them 11 this be repre- 
sented by 

cos\>f-A- 3 ), (14) 

3 IS the retardation due to the particles, and we h ive 

3-»lefA(D'-r))/2D (15) 

If ^ be the rcfraitive index of the medium as modified by the 
particles that of the original medium being taken as unity, then 
3 — (/I - \)d\, and 

/i-i-nr(D'-D)/2D (16) 


If M denote the le tractive inekx of thi 
particles regarded as eontinuoas, D /D — 


p~i=-nl{p: - 1) 


n ale n il e oinposing the 
uid 


in the case when ijx’ - i) can be regarded as sm dl 

It IS onlv m the latter case that the formul ic of the elastic sohd 
theory arc applicable to light On the i li ctne th 01 v now generally 
accepted the results arc more complicated in tbit when {/j.' ~i) is 
not sindl the seattcicd ray depends ujion the shajie and not merely 
upon the volume of lh« small obstaeli In tlu eisi of 'Spheres, we 
aie to replace (D'-D)/D by 3(K'-Is)/(K 1 2x\) uhin K K' are 
the dicketne constants proper to the n ediuin an 1 to the obstacle 
respectively (Phtl Mag , )88x, la, p 981 u that 1 idcad of (17) 


On the same suppositions (12) is replaced bv 


On either theory 




h 32 JrV - i)-/l«^^ 


a formula giving the coefficient of transmission in terms of the 
refraction and of the number of particles per unit volume As Lord 
Kelvin has shown {Baltimore Lectures p 304 1904) (:0) may also 
be obtained by the consideration of the mean density of the altered 
medium 

Let us now imagine what degree of transparency of air is admitted 
by Its molecular constituents, viz in the absence of all foreign 
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matter Wc may take X — G -< lo-" ems , ^-1—00003 whence j 
from (21) we obtain as llic distance r tiiual to ijh which light 
must travel in order to undergo alteration in the ratio e i, 


Tire completion of the calculation requires a knowledge of the I 
value of n the numbtr of molecules in unit volume under standard 
conditions which according to Avogadios law, is the same for all 
gases MaxwtU estimated i 9 ^ but modern work suggests 
a higher number, such as 4 3 x 10'* (H A Wilson PAW A/ag 
1903, sec A Schuster rhtor\ of Optus §178) If wc substitute the 
latter value in (22) we find x^iQ x 10* cm — iqo kilometres 

Although Mount Lverest appears fairly blight at 100 miles 
distance as seen iroin the m ighbourhood of Darjeeling we cannot 
suppose that the dtmosjihcre is as transpan nt as is implied m the 
above numbers and, of course this is not to be expected since 
there is cirtainly susptmlcd matter to be rc»,koncd with Perhips 
the best data for a comparison arc those afforded by the varying 
brightness of stars at dillcrcnt altitudes P llougucr and others 
estimate about o 8 loi the transmission of light thremgh the entire 
atmosphere from i stn m the ?cnith This corresponds to 8 3 
kilometres of air at standard pressure At this rate the transmission 
through IQO kilometres would be ( S)'“ or o oo(> m place of e-^ or o 37 
Or again if we impure what according to {21) would be the trans 
mission through 8 3 kilomelies we find i - oojj— 0950 

The general conclusion would appear to be that, while as seen 
from the earth’s surface mtuh of tlie light from the sky is due 
to comparatively ^ross suspended matter, yet an appreciablt 
proportion is attributable to the molecules of air themselves, 
and that at high elevations where the blue is purer, the latter 
part may become predominant 
hor a further discussion founded upon the observations of Q 
Kajorana and A bella, reference ma> be m idc to Ijord Kelvin s 
Baltimore Lectures, p 317, where a higloer estimate of the v.ililc 
of ;? IS favoured It m be rem irked that it is only the const int 
jpart of sky-light that c in be due to detached molecules Ordin uy 
observation of the lindscape shows that there is anotl cr par*-, 
highly van ible from day to day, and due to suspended matter, 
mill h of whu h is fine enough to scatter light of blue qualitv 
The experiments of Tyndall upon precipitated clouds have 
been already referred to So long as the precipitated particles 
are very fine, the light dispersed in a perpendicular direction is 
sky-blue and fully polarized At a further stage of their growth 
the particles disperse in the perpendicular direction a light which 
Is no longer fully polarized When quenched as far as possible 
by rotation of a nicol prism, it exhibits a residue of a more 
intense blue colour , and further it is found that the rhrcction of 
the most nearly complete polarization becomes inclined to the 
direction of the primary rays 

A discussion of thcsi and other questions upon the basis of the 
electromagmtic thcorv of light is given m the Phil Ma^ , 1881 
12, p 81 Hcie we must be content with a statement of some of lh< 
results So long as the particles arc supposed to he very small ami 
to ditttr little Irom then enviionment in optical properties there is 
little differcnci between the electric ami the elastic solid theories, 
and the results cxpnssmg tlu charactir of the scattered light are 
cijuivalcnt to (s) \Vhat< ver m ly be the shape or si/c of the particles 
there is no scattered light in a direction parallel to the ptimar> 
electric displacements In order to render an account of Tyndall'-) 
rcswlual blue it is necessary to pursue tin approximation further, 
taking for simpluity the case of spherical shape \Vc learn that 
the light dispersed in th( direction of primary vibration is not onlv 
of higher order in the difference of optical quality but is also of 
order m comparison with that dispersed m other directions 
where c is the ridius of thi sphere and k~2vj\ as before The 
incident light being white the intcnsitv of the component colours 
scattered in this direetion virus as the inverse itghth power of the 
wave length so th it the resultant light is a rich blue 

As regards thi iiolanzation of the dispersed light as dependent on 
the angle at which it is emitted wc find that although whm terms 
of the second order arc inclueled, the scattered light no longer 
vanishes m the same dnection as before the joecuharity is not lost 
but merely trinsferred to another direction The angle 6 through 
which the displacement occurs is measuied backwards, t e towarels 
the incident ray, and its value is given by 


AK being the difference of specific inductive capacities 
Experiments upon this subjtct arc not difficult In a darkened 
room a beam of sunlight (or elettnc light) is concentrated by a 


largi 1 ns of 2 or 3 ft focus and in the path of the light is placed a 
gUss beaker containing a dilute solution of sodium thiosulphate 
(hj posulphite of soela) On the adelilioii well stirred of a small 
quantity of elilutc sulphuiie acid, a precipitate of sulphur slowly 
forms and during its growth manifests exceedingly well the pheno- 
mena uneler consideration flic more dilute the solutions, the 
slower 13 the progress of the jireeipitation A strength such that 
there IS a eltlay of 4 or 5 minutes before any elletl is apparent will 
be founel suitable, but no great nicely of uljustment is necessary 

In the optical examination wc may if we prefer it polarize the 
pnmary light , but it is usually mere convenient to analyse the 
scattered light In the e arly stages of the pre cipitatiou the polariza- 
tion IS complete in a perpe ndicular elirection and incomplete iix 
oblique directions After an interval the polaiization begins to ba 
ineoinplete in the perpe nelicul ir direction the light which reaches 
the eye when the nicol is set to minimum trinsmission being of a 
beautiful blue, much richer than anything that can be seen in the 
earlier stages this is the moment to examine whether there is a 
more complete polanz etion m a direction somewhat obliejue and 
it IS found that with 8 positive there is m fact a direction of more 
complete peilanzation while with 0 negitive the polarization is 
more impeifect than in the perpendicular ehreetioii itself 

Ihe polarization in a distinctly oblique direction however is not 
perfect a feature for which more than one leason may be put for- 
warel In the first place with a give n -^ize ofpirtiilcs the direction 
of complete polinzation mdie ited by (21) is a funetiem of the colour 
of the light the v due of 0 being 3 or 4 times as 1 irgc for the violet 
as fen the red end of the spcctium Ihe experiment is m fact, 
much improved bv passing the inimary light lluough a coloured 
glass isol only is the oblique direetion of maximum polaiization 
mote de finite and the polaiization ilse If moic complete, but the 
observation is ca'icr than with white light in consequence of the 
uniformity in the coloui of th' light scattered in vanous directions* 
If wc begin with a blue glass we n ay obseivc the gradually im^rtasing 
obliquity of the direction vi maxmuim polaiization , and then by 
txcli ingmg the blue glass for a red one wc n ay n vert to the oiiginal 
condition of tl mgs and observe ihe trmsition fion. perpendicularity 
to obliquity over again The change in the wave length of the light 
his the same effect in this resiiect as a change in the size of the 
particles anel the comparison gives Curious infoimation as to the 
latc ol giowth 

But even with homogeneous light it would be unreasonable to 
expeet an oblique direction of peifeet pohrizition So long as the 
particles art all very small in tomjianson with the wave-length 
theic is complete polarization in the j erjiendicular diicction but 
when the size is such thit obliquilv sets in tlu degree of obliquity 
will vary with the size of the pirticles and the polinzation will be 
complete only on the very unlda ly condition that the si^e is the 
same for them all It must not be fergetten too that a very 
moelerate increase of dimensions may caiiy the pirticles beyond the 
reieh ol our approximations 

The fact that at thf) stage the polarization is a maximum when 
tlu inglt Ihiough which the li,,ht is turneel rxieecis a right angle. 
Is the more worthy of note as the opposite result would probably 
have been expected By Bie wste r s law ( ec Pul arizvtiox of I It iix) 
this angle in the case of rtgiilii icfiection from a plate is U’ss than 
a right angle so that not oidv is tlu law of polarization for i very 
small paitule ehHercnt from that applicable to a plate out the first 
effect of an increase of size is to augment the thfiertnee 

The simple theory of the dispersion of light bv small particles 
suffitts to explain not onlv the blue of tlu zenith, but the com- 
parative absence of small wave-lengths from the direct solar 
ravs, and the brilliant orange and red coloration of the setting 
sun and of the clouds illuminated bv his ravs The hv f nsulphite 
experiment here again affords an excellent illustration But we 
must not expect a simple theorv to cover all the facts It is 
obvious that the aerial partules are ]]luminf>t(d not only by the 
direi t solar ravs, but also bv light disptrsed frem othci parts of 
the atmosphere and from the earth s surface On this and other 
at counts tlie coloration of tht skv is liighlv variable The transi- 
tion from blue to orange or red at sunset is usuellv throi gh green, 
but exceptional conditions mav easilv' disturb the nornul state 
of things Ihe brilliant sunset effects observed in Europe after 
the Ixrakatoa eruption mav naturally be attributed to dust of 
unusual quahtv or quantity in the upper regions of the atmo- 
sphere (see Dusr) 

Related to abnormalities of colour we may expect to find coire- 
sponding polarization tfftcts Ol this natuio art, the neutral points, 
whtre the polarization changes character ohstrvtd bv F J D 
Arago J Babmet and Sir D Brewster for an accGunt of which 
refen nec may be made to I Mascart 7 rait^ d optique The normal 
polanzation at the zenith as dependent upon the position of the 
sun was the foundation of Sii C \V hcatstonc s polar clock (R ) 
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SKYE, the largest island of the Inner Hebrides, Inverness- 
shire, Scotland I'rom the mainland it is separated by the Sound 
of SIcat, Kvle Rhea, Loch Alsh and the Inner Sound, and from 
the Outer Hebrides by the Minch and Little Minch At Kyle 
Rhea and Kyleakin, on the western end of Ixich Alsh, the channel 
IS only about J m wide, and there is a ferry at both points The 
length of the island from S E to N W is 48^ m , but its coast is 
dot ply indented, so that no part of the interior is more than 5 m 
from the sea It has a total area of 411,703 acres or 643 sq m 
hrorn 20,627 m 1831 its population bad grown to 23,082 m 1841, 
but since that date it lias steadily diminished and was 15,763 
m 1891, and in 1901 only 13,833 (or 21 to the sq m ), 2858 of 
whom spoke Gaelic only and 9837 Gaelic and English The chief 
arms of the sea are Lochs Smzort and Dunvegan m the N , Loch 
Bracadale m the W , I ochs Scavaig and Eishort in the S and 
Loch Sligachan m the E The mountains generally assume 
commanding and picturesque shapes Ihe jagged mass of the 
Cuillms (Coohns) dominates the view whether by land or sea 
Their highest point is Sgurr na Banachdich (3234 ft ), and at least 
six other peaks exceed 3000 ft To the north of Loch Slapin 
stands the group of Red Hills, of which the highest points are 
Ben Caillich (2403) and Ben Dcarg More (2323 ft ), and north of 
Lord Macdonald’s forest near Loch Amort ns6s Ben Glomaig 
(2537 ft ) About 8 m N of Portree is the curious basaltic 
group of the Storr (2360), consisting of pinnacles and towers, the 
most remarkable of which, “ The Old Man,” forms a landm xrk 
for sailors Towards the north of the island, not far from 
Stafhn Bay, is Quiramg (1779 ft ), a basaltic mass with a varietv 
of quaint shapes, of which the best known are “ The Needle,” 
” The Prison ” and “ The Table,” the last named a plateau of 
level turf 1500 ft above sea-level, measuring 120 ft by 60 ft 
In the peninsula of Duirmish are the tuo circular hills of Healaval 
More (1538 ft ) and Healaval Beg (i6ot), usually styled “ Mac 
leod’s Tables,” while the two pyrnmidal rocks rising out of the sea, 
near the southernmost point of Duinnish, arc tailed “ Maclcod’s 
Maidens ” The only important lake is the wild and gloomy 
Loch Coruisk, overshadowed by the precipices of thi Cuillin 
It is commonly approached by boat from Loch Scavaig, from the 
shore of which it is alxiut i m distant It is i J m long b\ J m 
broad 

The greater part of the island, ill the western and central part 
K. occupied by igneous plateaux consisting of bisaltic Kva flows of 
Tertiary age alternating with intrusive sills of dolente , Ihiyare 
penetrated by nuinf rous basie dike:, and by a smaller number of acid 
ones The Cuillin hills owe their striking features to tlic intrusion 
of a great laccohtie mass of gabbro wfithin the has ills List of 
these lulls x large area is covered by add intrusions— granite felsite. 
See -including the Red Hills Marsto and GUmaig I he western 
portion of till islantl lies suffered the disUnbanccs of thi N \\ 
highlaml thrusting loindonian rocks occupy the whole of Sk it, 
with the t xccption of a strip between the Point of Sltat and Ornis i> 
Island which is composed of Dalradian schists In the north of 
Sleat the Tonidonian Sandstones havi been thrust on top of Cambiian 
Durntss limestones Soay is wholly lorridonidii In the nartow 
pait of till island bctwiiii Broadford Bxy on the N F and T ochs 
Staffin Lishart and Scavaig on the b W , and in a narrow strij) on 
the east coast, also in Loch Bay there is an interesting strus of 
Mesozoic rocks beginning with Tnassic conglomerates and mat Is, and 
jiaosing upwards through Khaetie Lower Lias (Bioadford Biy), 
Middle Lias and Upper Lias (Strath 111 d, Portsca, Prince Charlies 
Cove), to beds representing the Great Oolite and Oxford Clay (Loch 
Stalhn, Uig, Ac) A lignite bed of Tirtiary age has been worked 
in a small way it Portsea and diatomite is excavated frewn some 
ancient lake deposits at I och Ciiithir, Loch Monkstaelt, Loch Mealt 
and othir pli^cs there is abundant evidence of glacial action on 
the lower ground 

I he rainfall amounts to 80 in for the year The mean temperature 
for the year is 47'^ 5 F for J inuary 30° 3 F and for July 56° 5 E 
Most of the land is moor and lull pasture, with cultivated patches 
hire and there, chiefly on Lochs Smzort and Bracadale, the Sound of 
Shat, Kylcakm and Portno Hu crofters do Ixist with turnips and 
potatoes The climate is better adapted for sheep and rattle (\\( st 
Highland) than for crops and the sheep farms inelude some of the 
finest m Scotland and carry famous stocks, principally black faced 
with some pheviots The condition of the crofters, which was 
pitiable in the extreme has been improved by the Crofters' Holdings 
Act of i88() The old black huts have b^n replaced, in those 

? anshes where stone is obtainable, by well-biUlt houses Between 
840 and 1880 ejection had certainly been earned to great lengths. 


I and, in consequence of the emigration that followed, was malftfy 
responsible for the seiious deehne of the population The railways 
' to Strome E'erry, Kyle of Loch Alsh and Mallaig, by rendering 
markets more accessible, t fleeted an improvement m the fisheries, 
which have always bei n a mainstay of the inhabitants I he fislicnes 
include hemng coel, ling and salmon, ami oysters are reared in some 
places Seals are not uncommon at certain points, but the walrus 
and sjicrm whale, once occasional visitants, are now rarely if ever 
seen It is significant of the change m the circumstanci s of the 
people that recruiting is now sluggish though once Skye supplied 
more soldiers to the British army than any other area of similar 
size and jiopulatKm Whisky is distilled at several places, the 
Talisker brand of the distillery at Carbost, on the western shore 
of Loch Harport, bung well known 

The inhabited isles off the coast of Skye are mainly situated 
near the eastern shore Of these the principal is Raasay (pop 
419) Brochel Cattle, now a rum, stands on the eastern coast 
The island is 13 m long, by about 3J m at its widest Off its 
north-western shore hes the isle of ETodda To the north of 
Raasay, separated by a narrow strait, is South Rona (Seal Island, 
from the Gaelic rm, a seal), 4I m long with a maximum breadth 
of li m ,ancl is a lighthouse, the light of which is visible for 21 m 
Scalpay, immediately south of Raasay, has a hill of 1298 ft , artd 
the Sound of Scalpay, parting it from the mainland, abounds 
with o>sters Ihe other isles are Pabbay in Broadford Ba>, 
Ornsav m the Sound of Sleat, and Soay near Loch Scavaig 

Portree (pop 872), the capital, lies at the head of a fine 
harbour about the middle of the eastern seaboard Steamers run 
daily in connexion with the mail tram at Mallaig, and there is, 
besides, other communication by steamer with Oban and other 
ports on the mainland and m the islands Among the buildings 
in the town are the Episcopal church of St Columba, erected m 
1884 to the memory of Bishop George R Mac harness, the Ross 
( otUge Hospital, the Combination poorhousc and the court- 
house, and there is a factory for tweeds, plaids, carpets and other 
woollens The exports are principallj- sheep, cattle, wool, salmon 
and other fish The name of the town was derived from the fact 
that James V landed there on the occasion of his tour in the 
Western Highlands The place thus became, in (laelit, Port-an 
Rtgh, or the King’s Harbour It was to Portree that Flora 
Macdonald (1722-1790) conducted Pnnee Charles Edward when 
he escaped from Benbecula Prince ( harlie’s Cave is situated 
on the coast about 5 m north of the harbour Among other 
places in Skye associated with the \ oung Pretender are Prince 
Charles’s Point near Monkstaelt, on the west of the pemnsiilu of 
Trotternish, where he landed with Elora Macdonald, and Kings- 
burgh, on the eastern shore of Loch bnizort 1 he castle at Dun- 
vegan, of the Macicods of Mackod, was erected 111 the 9th century 
and extended bv later chieftains, espcci illy bv Alastair C rotach, 
or the Humpback, in 1458, and by Rory (Roderick) More, who 
was knighted b\ James V I Built on a rocky promont iry which 
is difficult of access, the fortress must have been almost impreg- 
nable m the era of clan warfare Among the interesting relics 
preserved m it arc the Eairy Flag, a yellow silk banner captured 
from a Sarace n general by a crusading Macleod, and Rory More’s 
drinking-horn, which held two quarts and had to be drained at a 
single draught by the new chief before he could wield authority 
I The MacCnmmons, the famous race of hereditary pipers, hailed 
I from this quarter of Skye and were attached to the Macicods of 
j Dunvegan At Dantulm is the ancient castle of the Mac clonalds 
another of the great Skye chieftains Close to it is the Hill of 
Pleas, where, in former days, the chu ftam sat dispensing justice 
m the fashion of primitive times ihe modern seat of Lord 
Macdonald is Armadale Castle, a fine Gothic mansion on the 
shore of the Sound of Sleat 

SLADE, FELIX (1790-1868), English art collector and patron, 
was born at Lambeth, London, in August 1790, the son of Robert 
Slade, a Surrev landowner, from whom he inherited considerable 
means He became widely known as a pun baser of books and 
engravings, and made a valuable collection of gliss He died 
unmarried on the 29th of March 1868, leaving person ilty to the 
value of £160,000 He bequeathed the bulk of his art collection 
to the British Museum, and £35,000 for the endowment of art 
professorships, to be known as Slade Professorships, at Oxford, 
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Cambridge, and University College, London University College 
received the additional bequest ot six art scholarships 

SLANDER, a false tale or report, defamation The word is a 
doublet of “ scandal ” and comes through the 0 Fr esclandre, 
which, through tKc earlier forms scandele, escandele, escandre, is 
derived from Lat scandalum (see further Scandal) In law, 
slander is the malicious defamation of a person m his reputation, 
profession or business, bv words (see Libft and Slander) 

SLANG, in what is now the usual sense, a general name for the 
class of words and senses of words, more or less artificial or affccte<l 
in origin or use, which arc not recognized as belonging to the 
standard vocabulary of the language into which they have been 
introduced, but have an extensive currency in some section of 
society either as a means of concealing secrets or as mtentionalh 
undignified substitutes for those modes of expression that are 
employed bv persons who value themselves on propriety of 
speech 

As thus defined, slang includes many varieties of speech, 
which are current respectively among different sections of the 
population The one, however, which most perfectly answers 
to the definition, and may be regarded as the pnmary type, is 
the artificial jargon, partly cryptic and partly facetious, used by 
vagrants and professional thieves It is true that the name of 
slang IS now seldom' tpplied to this jargon , it is more commonK 
designated by its older name of “lant ’ Ncvtrtheless m the 
i8th century it was chiefly used in this particular application 
The earliest example of the word hitherto discovered occurs in 
Toldervy’s Hi<;torv of Iwo Orphan^!, published in 1756 One of 
the characters m this story is a man who, “ in return for the 
numerous lies which he told, was called the cannon-travcllcr ” , 
and It IS said of him th it “ he had been upon the town, and knew 
the slang well ” It is not clear whether “ slang ” here has its 
modern sense, or whether it means the w ays of fast life in I ondon 
A more unequivoc.il instance, two years later in d<ite, is quoted 
m J C Hotten’s Slang Dictionary (1864) from a book entitled 
Jonathan Wild's Advice to his Successor, apparentlv one of the 
many catchpenny publications that were called forth by the 
popularity of Fielding’s burlesque romances No copv of this 
book is in the British Museum or the Boclleian Library, and 
mquines have filled to discover anv trace of its existence , but 
tnere is no reason to doubt that Hotten had seen it 1 he passage, 
as quoted by him, is as follows “ Let proper Nurses be assignecl 
to take care of these Babes of Grace* (z e young thieves) 

The Master who teaches them should be a man well versed in 
the Cant Language, commonlv called the Slang Patter, in which 
they should b\ .all means excel ” Four years later, in 1762, 
the word is found with a different and now obsolete meaning, 
m Foote’s plav Fhe Orators A fast young Oxford man, invited 
to attend a lec lure on oratory, is asked, “ Hiave you not seen the 
bills ? ” lie replies, “ What, about the lectures ? av, but th it s 
all slang, 1 siipjiose ” Here the word seems to be ecjuivalent to 
“humbug ’ In the ist edition of Hugh Kelly’s comedy The 
School for Wives, there is a passage (omitted in some of the later 
reprints) m which one of a company of sh.irpers, who pretend 
to be foreigners and speak broken J nglish, say s “ There’s i 
language called slang, that we sometimes talk in It’s a 
little rum tongue, that we understand among von another ’ 
Fnaneis Grose’s Dictionary of the Vulgar Tongue (1785) has the 
entry “ Slang, the cant language ’’ , and after this instances of 
the word arc abundant In the c irlv part of the iQth century it 
appears in literature chiefly as a general term of condemnation 
for “low-lived ’’ and undignified modes of expression It seems 
probable that the, word came from some dialect of the north of 
England , but this is difficult to establish, as most of the dialect 
gloss iries date from a time long after it had obtained general 
currency, so that it would escape the notice of the compilers as 
being outside their proper scope The English Dialect Diction- 
ary mentions nnlv the sense of “ abusive language,’ which is said 
to be current m Yorkshire and the Lake Country Some reason 
for believing that the word is genuinely dialectal— an inheritance 
from the language of the Scandinavian settlers m the north of 
England — is afforded by the coincidence of its uses with those 


of the modem Norwegian verb slengfa (etvmologicallv equivalent 
to the English “ to sling ”) and related words, as given m tlie 
dictionary of Ivar Aasen Sleng/a kjeften (literally to sling the 
jaw), means to pour out abuse, the compound slengjt-ord 
(orrf-^word) is explained bv Aasen as “ a new word without any 
proper reason, ’ which comes verv near to the notion of a ‘ slang 
word ” The i nglish word has, in cant speech, certain applica- 
tions to matters other than those of language , and although 
these have not been found recorded at any verv earh date, they 
may possibly be old, and may contribute to the dc termination 
of the primary sense Any particular mode of thieving or of 
making a living by fraudulent means is called a “ slang , and 
the same term is applied to the particular line of business of a 
showman or a troupe of strolling players Further, the word 
IS used adjectively to designate fr.audulent weights and measures, 
and the earlv slang dictionaries explain the verb slang as mean- 
ing “to defraud ’ The precise relation between these various 
senses cannot be detennincd, but they seem to agree in hav ing 
some reference to what is lawless or irregular, and this general 
notion may be regarded as having a certain affinity to the mean- 
ing of the verb “to sling, ’ with which the woid is probablv 
etymologically allied It is unlikely that the word dang, in the 
senses here under consideration, has any direct connexion yvith 
the horaophonous word meaning “ a strip of land 

The modern extended application of the term which is closely 
p.aralleled bv that of the French svnnnvm argot, is not difficult 
to account for In the first place, the boundirits of the woild 
m which slang- in the original sense— is current arc somewhat 
indeterminate It is, for instance, not eisv to draw the line 
between the peculiar language of “rogues and v agiabonds ” 
.and that of the lowest order ot travelling showmen and strolling 
plavers or between this latter and the strn tlv an.ilogous body 
of expressions common to all grades of the histi ionic piofcssion 
Similarly, the pri/e-rmg, the turf, the gaming table and all the 
varieties of “fast” and “Bohemian ’ life have their own 
eccentric vocabularies, partly identical with, and in general 
character altogether resembling, the slang of the criminal and 
vagrant classes In the seconcl place, a little consider Uion is 
sufficient to show that thieves’ c.ant is only one species of an 
extensu e genus, its specific difference consisting ip the unessential 
circumstance t^t its use is confined to one particular c lass of 
pc»rsons 

Although the term “ slang ’ is sc^metimes used with more or 
less intentional me xactness and has often bcc n c arelcsslv defated, 
the notion to which it corresponds m general use seems to be 
toler ihly precise There are tw'o pnne ip il c h iniCteristics which 
tiken in conjunction m.iy serve to distinguish what is properly 
called slang from certain other varieties of diction that in some 
respects resemble it Ihc first of these is th it si mg is a consc lous 
offence against some convention il standard of propnetc A mere 
vulgarism is not slang, except when if is puqjosely adopted, and 
accjuires an artificial currenev, among some chss of persons to 
whom It IS not native The other distnetivc feature of slang is 
that it is neither a part of the ordin iry language nor an attempt 
to supply Its deficiencies The slang word is a deliberate sub- 
stitute for a word of the vernacular, just as the characters of 
a cipher are substitutes for the letters of the ilpluibct, or as 
a nickname is a substitute for a pcsonal name The latter 
comparison is the more exact of the two indeed nicknames as 
a general rule, may be accuratoK close nhed is t kind of slang 
A slang expression, like a me knamc mav be used for the purpose 
of roncealing the meaning from uninitiated hearers or it may^ he 
employed sportively or out of aversion to digniti or formalitv of 
speech Ihe essential point is that it docs not like the words 
of ordinary language, originate in the desire to be understood 
The slang word is not inv ented or used because it is in any respect 
better than the accepted term, but bexausc it is different No 
doubt it may accidentally happen that a word which originates 
as slang is superior in expressiveness to its regular synonym 
(much as a nickname mav identify a person betttn th.in his n.ame 
docs), or that in time it develops a shade of meaning which the 
ordinary Language cannot convey But when such a word comes 
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to be used mainly on account of its intrinsic merit, and not 
because it is a wrong word, it is already ceasing to be slang So 
long as the usage of good society continues to proscribe it, it 
may be called a vulgarism , but unless the need which it serves 
IS supplied in some other wav, it is likely to find its way into the 
standard speech 

The iccounl here given of the distinctive characteristics of 
slang conflicts with the view of those writers who so define the 
term as to make it include all words and uses of words that are 
current only among persons belonging to some particular class, 
tride or profession But such an extended application of the 
word is not supported by general usage It is true that it is 
not uncommon to apply the name of slang to the technical 
language of trades and professions, or even of arts and sciences 
Ihi', however, is really a consciously metaphorical use, and is 
intended to convev the imputation that the employment of 
t<‘chnical language has no better motive than the desire to be 
unintelligible to the uninitiated, or to excite admiration by a 
display of learning If the imputation were true, the designation 
would be strictly applicable Technical and scientific terms may 
justly he stigmatwcd as slang when they are used pretentiously 
without any good retson, but not when they arc chosen because, 
to those who underst ind the m, they afford a clearer, more 
precise, or more convenient 1 xpression of the meaning than is 
found in the ordinary vocabulary At the same time, it is true 
thnt every trade or profession has a real slang of its own , that 
IS to say, a body of peculiar words and expressions that serve as 
flippant or undignihcd substitutes for the terms that are recog- 
nized as correct It happens not infrequently that words of this 
kind, owing to frequency of use and the development of specific 
meanings, lose the ch iracter of slang and pass into the category 
of accepted techniealities 

A class of words that Ins a certain aflimty with slang, though 
admitting of being clearly distinguished from it, consists of those 
which are proscribed from the intercourse of reputable society 
because they express too plainly ide s that are deemed indelicate, 
or because they are brutally insulting Such words share with 
slang the charxctcristic that- they are ordinarily employed only 
m intentional dcf^incc of propriety , they differ from it m being 
really part of the original vernacular, and not of an artihcial 
vocabulary whu h is substituted for it The customary euphem- 
isms which take the place of these condemned words are, of 
course, far removed from slang , but the name is strictly ap- 
plicable to those grotesque metaphors which are sometimes sub- 
stituted, and emphasize the offensiveness of the notion instead 
of veiling it 

The known history of European slang begins (leaving out of 
account the miagrc references in German documents hereafter to be 
mentioned) with the “ Ballaeles ” of Fran9ois Villon m the 15th 
century The French argot of these compositions contams much 
that IS still obscure, but the origin of some of its words is evident 
enough Facetious expressions relating to the destined end of the 
malefactor ire prominent Paroir and montjove (for which later the 
less ironical monte A regret was substituted) are nicknames for the 
scaffold 4 collez, hanged, corresponds to the English ‘ scragged 
the synonymous gruf> seems to ^ an onomatopoeic formation sug 
gestive of choking There arc some derivatives formed with the 
suffix art nflart is a police officer, abrouart fog A few words from 
foreign languages occur audinos prayer, is the Latin audt nos of 
the lit inies arton, biead, is obviously Greek, and its appearance 
m the 1 5th century is somewhat hard to account for Moller, to 
eat may perhaps be the Latin molere to grind Anse, the ear, is no 
doubt the Latin ansa, handle In the 15th century and later the 
ranks of vagabondage were often recruited from the class of poor 
students so that the presence of some words of learned origin in the 
vocabulary of the vagrant and criminal classes is not surprising 
Among the prominent features of later French slang may be noted 
the use of the suffix mare to form derivatives such as perrxiquemare , 
a wig m iker, and the practice of rendenng conversation unintelligible 
to outsiders by tacking on some unmeaning ending to every word 

In Germany the word Roiwalsch (the modern Rotwelsch, still the 
name f ir the cant of vagrants) occurs as early as the middle of the 
13th century, and during the following century there appear lists of 
slang terms for various species of malefactors and begging impostors 
The earliest ‘ittempt at a vocabulary of " Rotwelsch is that of 
Gerold Ldlibach, compiled about 1490 A sccoml vocabulary, 
containing ntaily the same set of words, is contained m the famous 
Liber 1 a^atorum, first printed in 1510 in High German , versions m 


I Low German and the dialect of the Lower Rhine apjitarcd shortly 
afterwards An edition of this work printed m 1529 has a preface 
by Martin Luther The most remarkable feature of the jargon 
represented m these early glossaries is the large number of Hebrew 
words that it contains It is not clear whether this fact indicates 
that Jews formed a large proportion of the (.Jiriioan vagabond class 
at the beginning of the i6tn century the explanation may be 
simply that the Hebrew woids contributed by Jewish vagrants 
found acceptance because they were unintelligible to ordinary people 
Howevej^ this may be the later dietionuus of ‘‘ Rotwelsch" not 
only retain most of the Hebrew w ords found m the earlu st authorities, 
but add greatly to their number Tlicte are some words from 
Italian, as bregen, to beg, from pregare, and barlen, to speak, from 
parlare The language of the gipsies seems to have contributed 
nothing, nor are there any words from 1 atm or Greek Some of 
the words are ordinary German words used metaphorically, like 
wetterhan (weathercock) for a hat, ztvtcker {timtcher) for the hangman, 
brief (letter) for a playing card Others are descriptive compounds 
such as breitfuss (broad foot) for a duck or goose, or eicnvatives 
formed by means o^ the sullixos hart (or -ait) and -hng, as grunhait 
(from grun, gicen), a field, glathart (from glatt smootli), a table, 
fluckart (from ftug, flight), a bird fmirkart (from funke, spark), fire, 
ftossart (from //ov?, stream), water, jiosshng, a fish, tussling (from 
lussnen to listen), the ear It is noteworthy that modern Dutch 
thieves cant, as piesented in the dictionary of I Teirlinck, is closely 
similar in its pr nciples of formation, and in many of its actual words, 
to that of the early German vocabularies 

The earliest English cant or Pedlers' French,” as exhibited 
in K Coplands The Hye Wa\e to the Sp\ttel House (1517), John 
Awdeley s hratermtve of Vacabondes (i5(>i), Thomas Barmans 
Caueat for Cursetours (1507) and vaiious later writers, bears a close 
resemblance in its general character to the Cerman Rotwtlstk of the 
Liber vagatorum, the most noteworthy point of diffcrenee being the 
absence of Hebrew words The sulh\ corn sj onelmg to the -hart and 
ling of German slang is mans, is in hghtmans, day, darkmans, night 
ruff mans, the woods I he word cheat, a thing (whether this is 
etymologically connected with the verb to cheat is uncertain), is used 
to form a great variety of descriptive eompounds, such as grunting 
cheat, a pig, bleting cheat, a sheep, cackling cheat, a cock or capon, 
mofling cheat, a napkin, smelling cheat, the nose, prathng cheat, the 
tongue There are some ordinary English worels iistel as desciiptive 
nicknames for things, an gtasyers, eyes, stampes, legs, stampers, shoes, 
prauncer, a horse, glymmar, fire, lap, butteimilk or whey, high pad, 
the highway, pek, meat Obviously of Latin ougm are grannam, 
corn, pannani, bread, cassan, cheese Commission, a shirt, is from 
the Late Latin camisia it afterwards ajipcars shorteneel to mtsh 
Perhaps boon and bene, good may be I atm, but a French origin is 
possible Vyle, a town, is probably French deuse a vyle, the 
country, seems to be a eompoimel of this A few words seem to 
be of Dutch or Low German origin, as bung, a purse (Low Ger 
pung), kinchin, a child, cranke, a malingerer, and perhajis feague or 
feak (Low Ger fegen), which apjicars in modern slang as fake 
Certainly from this source is the gambling term foist, to palm a die, 
which has become recogni/cd English in a figurative sense Harman’s 
list includes a considerable number of worels of obscure and perhaps 
undiscovcrablc origin, as towre, to sec, lowre, money, wyn, a penny, 
trine, to hang, cofe or cove, a man, mart, i woman Attempts to 
discover an etymology for some of these in Romany are unsuccessful 
hen, a house, is used by English gipsies, but may be an importation 
from, cant Even m later English slang the number of Romany 
words IS surprisingly small , pal, originally meaning brother, is one 
of the few certain examples 

From the 17th century onwards it has been more and more 
difficult to distinguish between the cant of thieves and vagrants and 
the slang of other classes more or less chiracten/cd by disorderly 
habits of life, such as pugilists, the lower orders of strolling players, 
professional gamblers and persons of all ranks afidicted to low 
pleasures Many words that were once pt culiar to the outcasts from 
society arc now in general slang use While a few of the words of 
the Pedlers’ French ’’ of the 16th century have survived to the 
present or recent limes, the m ijonty have been sujierstded by later 
inventions The older slang namts of coins or sums of money, for 
instance, arc nearly ill obsolete, and their modern synonyms, mostly 
of obscure origin, cannot be traced very far back Quid, a guinea 
or sovereign, was used in the 17th century bob, a shilling, bull, 
a crown piece, tanner, a sixpence, and ollu rs, are of 19th centurv 
date In recent times the vorabulary of low class slang has ob 
taincfl several words from Yiddish or Jewish German, such as 
gonnof, a thief (Hebrew ganndbh as pronounced by German Jews), 
foont, a pound (German Pfund), ooftish, contracted to oof, money 
(from the German auftiscken, to regale a person with something) 
A peculiar growth of the 19th century is the so-called ‘ back slang," 
current chiefly among London costermongers, \>?hich is a cryptac 
jargon formed by pronouncing words backwards, as in ecilop or slop 
for police, ’ eno dunop and a flah,” one pound and a half, thirty 
shilhngs Wbat is called riming slang," consisting of such fantastic 
expressions as mutton pte lor eye, lord of the manor for ‘ tanner,” 
te sixpence, is a jocular invention which docs not seem to have 
had any considerable currency except in the columns of the sporting 
newspapers 
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Tlie varieties of slang that have their origin and currency m 
the reputable clissis of society owe their existence partly to 
impatience with the constraint of ceremonious propriety of 
speech, and partly to the kind of espnt de corps which leads 
those who are associated in any common pursuit, or whose 
mutual intercourse is especially intimate, to take pleasure m the 
possession of modes of speech that are peculiar to their own 
“ set ” The former feeling is naturally strongest among thos*^ 
who are under the control of superiors in whose presence the\ 
ha\e to observe an uncongenul formality of expression It is 
therefore only what might be expected that every public school 
and cvcr> university has its own elaborately developed slang 
vocabulary, and that there is also a good deal of slang thit is 
common to schoolboy s and to undergraduates m general Even 
among persons of riper yens there are many to whom cere- 
monious speech IS unwelcome The motive ‘for the creation of 
slang IS therefore widely diffused throughout all classes Besides 
the general slang that is current among all who rebel against the 
1 iws of conventional decorum of language, there are innumcr ible 
spcciil varieties As a rule, every tridc and profession, and 
every closely associated group of persons, has its own sling , 
indeed, there are probably few family circles th.it hue not 
certain peculiar expressions used only within the h()usehe<ltl 
It may be noted that some classes of workmen — prmteis and 
lulors for example — are more than others nmarkible for the 
copiousness of their trade sKing Ihc theatrual profession has 
in all countries an abundant vocabulary of sportivelv meta- 
phorical and allusive words and phrases The sling current m 
the orderly poitions of society, in England at least, does not 
present many insoluble puzzles of etymology, the words of 
obscure origin being for the most p irt such as have been imported 
from a lower level There is no diffuulty m accounting for the 
many jocularly similativ e us( s of ordinary words, sueli as “ tm ” 
for money, “ bags ” for trousers, “ tile ” fur hat Especially 
characteristic of iiniveisity iang is the distortion of the form of 
words, sometimes with the appending of a conventional termina- 
tion, as in the Germ in student’s “ sehleo ” for schlecht, “ Kneo ” 
for Kneipe, “ Bim ’ for Bhuh, “ Respum ” for Re<;pekt, or the 
English “rugger” and “soccer ’ for the Rugby and Association 
varieties of the game of football, “ tosher ” for unattached 
student, “ progging ” for the disciplinary function of the proctor, 
“ ekker ” for exercisi “congratters” or “ congraggers ” for 
congratul itions Such shortened forms of words as “thou” 
for thousand, “ exes ’ for expenses, “ exam ” for examination, 
“ vac ” for vacation, “ photo ” for photograph, “ bike ” for 
bicycle, may reasonably be classed as sl.ang when they are used 
with intentional impropriety or flippancy, but many such forms, 
on account of their convenient brevity, have acquired a degree 
of currency that entitles them to rank as respectable colloquial 
English 

It IS generally admitted that m the United States the currency 
of slang lb wider, and its v ocabulary more extensive, than in other 
English-spe.akmg countries Indeed, an American cncyclopaedi a 
has the entry “ Sl.ing, see Americanisms ’ The two things, of 
course, are not identical, and some of those A meric in expressions 
that are m England rcgirded and used as slang have no such 
character m their native country But the invention of new 
words of grotesque sound and ludicrously descriptive point is i 
favourite form of humour in Amtrua, and the freedom with 
which these com igcs are used in many' newspapers contrasts 
with the more sober journalistic style usual in England Much 
of the euircnt slang of \mcnci is used only m the Land of its 
origin, and it is not uncommon to mt et with newspaper articles 
of which an untravelled Englishman would hardly be able to 
understand a sentence , and on which the dictionaries of American- 
isms afford little light 1 he Ai i< > u m contribution to the current 
slang of the British Isles consists mainly of words and expressions 
that are recommended by their odditv, such as “seallvw.ag, ’ 
“ absquatulate,” “ skedaddle ’ “ vamoose ” (from the Span 
vdmos, let us go), and words relating to political life, such a^ 
“mugwump” (originally an Indian word meaning “great 
chief ”), “ carpet-bagger,” and “ gerrymander ” Australia, 


ah'), as may be seen from the novels of Rolf Boldrewood and 
other writers, possesses an ample store of slang peculiar to itself, 
but of this ‘ larrikin ” is the only word that has found its way 
into general use m the mother-country 

To the philologist the most interesting question connected 
with slang is that relating to the imporUincc of the share which 
it has in the development of ordinary language It is probahl, 
true that the standard vocabulary of everv modem European 
language includes some words that were origin ilE slang , but 
there is certainly much ex.aggcration in the view that his be. n 
''ometimes miintamed, that slang is om of the chief soan ■. 
from which languages obtain additions to thcr means of ex- 
pression The advocates of this view point to the fact th i a 
certain number of Italian and French words descend, not from 
the Latin words of identual meaning, but from o' her worE 
w^huh in vulgar Latin were substituted for these by w'av oi 
jocular metaphor Ihus the Italian testa, hr tele, he.id, repre- 
sent the Lat pot or shell , the 1 r /cuic, cheek, correspontE 

bv strict phonetic law to the Late Lat gah ita, porringer It m a 
be conceded that in th's< lUitances, and a few others, words of 
popular Latin slang have become the accepted words in th 
languages descended from I atm But the number of mslancs^ 
of this kind is, after all mconsidcr able m eomiiarison with tl.c 
extent of the whole popular v ocabularv , and the conditions i ndc r 
which the Romanic languages wcic developed (from la'in as 
spoken by peoples mainly of non-l atm origin) arc somewn ^ 
abnormal A consideration of the essential chiraetcn tics cd 
slang, .IS prev louslv expl urn cl m this a>'lic !f , will show th at it is 
onh to ? limited extent that it hkclv to In absorlAcI into the 
general langu.age It has been jiointcd out that slang words, 
for the most part, do not express notions whic h ordmarv language 
cannot express quite as cfficicntlv I his fact implies a note- 
worthy limitation of the eip.abilities of slang as a source fro a 
which the deficiencies of a language can be supplied As the 
prevailing tendenev of words is toward degradation of meaninj. 
one of the most frecjuentlv recurring needs of language is thai 
of words of dignified and serious import to take the place ol 
those which have become cheapened through ignoble use It is 
obvious that slang can do nothing to meet this demand The 
less frequent want of terms of contempt or renrobation mav , 
of course, be supplied b\ adoptions from slang , and m the 
exceptional instances m which, as has alreadv been indica,ted, 
a slang word has no svnonvm in onima'y speech, it may very 
naturally find its wav into recognized use 

On the whole, the debt of moelcrn standard 1 nglish to slang of 
all kinds IS probably smaller than most persons would suppose 
A few words have been furnished ov thiev es’ cant, and, is might 
be expected, most of these relate to criminal or vicious practices 
No one will be surprised to Lain th.at logue and bulh, and the 
verbs to pick and to fot^t are derived from this source On the 
other hand, one would hanllv have expected to find “ draxvers, 
hosen ” m Ilarman s v ocabularv of Ptdkrs’ Trench ” m 1567 
The word soon (.ime into general use, probably because (thougii 
not euphemistic in original intention) it suited the same affected 
notion of dehcicv which led to the substitution of “shift” 
for “ sinoek ’ Ihere are some woids, such as png to steal, 
which were once vagrant slang, l)ut are now iiniversillv 
understood and widely used, without, however, losing their 
“ sLingv ’ character The utmost that can be said is that tlu’v 
are on the debatable ground between slang and merely jocular 
langu.age 

zVUhough it often happens that words by longing to the more 
reputable kinds of slang undergo some improvement m status — 
acr|uirmg some degree of toleration m reli ud circles when then 
would once have been considered offensive — there are few in- 
stances in which sueh a word has come to he rcgirded as unex- 
ceptionable L nglish One example of this n png (a distinct 
word from the term of thieves’ cant .ilic ulv mentionedy which 
originallv denoted a person over-scrujuilous in his attire and 
demeanour, but has now acquired a different senxe, m which it 
supplies a real need of the language Othe r w ords that w c re once 
slang but are so no longer are mob, humbug, tandem (apparently 
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a university joke founded on “ at length ” as .the dictionary 
rendering of the Latin adverb). 

Bibliography. — Engligh : Most] of the authorities for the early 
history of Knglisli vagrant slang" are reprinted in vol. ix. of the 
Extra Series ol the Early English Text Society, edited by E. Vilcs 
and F. J. Fumivall {1869), which contains John Awdeley’s The 
Fraternitye of Vacabondes (from the edidon of 1575), Thomas Har- 
man's Caueat for Commen Cursetours (1567-1573), and The Ground- 
work of Conny-catching (anonymous, 1592), besides extracts from 
other early works wliich furnish glossaries. The Dictwnary of the 
Canting Crew, by B. E. (no date, but printed at the end of the 17th 
century ; photographic reprint by E S. Fanner), is valuable as 
containing the earhest known record of many words still in use ; 
while mainly treating of thieves’ and vagrants'^ language, it includes 
much that belongs to slang in the wider .sense. Among the many 
later works, only the following need be mentioned here ; Francis 
Grose’s Classical Dictionary of the Vulgar Tongue (3rd ed., 1796) ; 
The Slang Dictionary, anonymous, but understood to be by the 
publisher, J. C. Hotten (new ctlition, 1^74), a work of considerable 
merit, with an excellent bibliography ; A Dictionary of Slang, 
Jargon and Cant, by A. Barr^re and C. G. Leland (1889) ; and 
Slang and its Analogues, by J. S. Farmer and W. E. Henley (1890- 
1904), which suqjasses all similar works in extent of vocabulary 
and abundance of illustrative matter, though the dates and even 
the text of the quotations are often inaccurate. For the slang of 
public schools see The Winchester Word-book, by R. G. K. Wrench 
(1901) and The Eton Glossary, by C. R. Stone (1902). 

French : The earliest systematic treatment of argot is found in 
La Vie ginireuse des Maliois, Gueux lioketniems et Cagoux, by 
Pechon de Ruby (a pseudonym), which went through several editions 
m the early part of the 17th century, and has been reprinted in 1831 
and 1868. '1 he slang of the 15th century is discussed m l.e Jargon au 
quinzidme sidcle, by Auguste Vitu (1883), wluch includes an edition 
of the Ballades of Villon ; in Lc Jargon et johelin de F. Villon, by 
Lucien Schone (1887) and in L' Argot ancien, by L. Sain6an (1907). 
Francisque Michel’s Etudes de philologie combarle sur Targot (1856) 
is important for its rich collection of material and its copious refer- 
ences to .sources. Later works deserving attention are Dictionnaire 
de la langue verte, by Alfred Delvau (2nd cd., 1867), and Dictionnaire 
de V argot, by Lor6dan Larchey (1889). Fur modern slang, taken in 
a very comprehensive sense, the chief authority is Lucien Rigaud, 
Dictionnaire de I'argot moderne (1881). For the special slang of 
printers, see Eugene Boutmy, Dictionnaire de I’argot des typo- 
graphes (1883). 

Oerman : An admirable collection of the original documents for 
the history of thieves’ and vagrant slang from the earliest period 
has been published by F. Kluge, under the title Rotwelsch (1901). 
An earlier book of great importance is Ave-Lallemant, Das deutsche 
Gaunertum (1858). " For modern popuLir slang see A. Genthe, 
Deutsches Slang (1892). University slang i.s ably treated in Deutsche 
Studentensprache, by F. Kluge (1895). 

Dutch : Isidor 'I'e'irlinck, Woordenboek van Bargoensch (1886). 

Italian and Spanish : F. Michel, in Btudes de philologie comparSe 
sur I’argot (sec above), gives a vocabulary of Italian thieves’ slang 
from Nuovo modo da intendere la lingua zerga (1619, reprinted at the 
end of the Trattato dei Bianti, 1828), and one of Spanislv slang from 
Romances de Germania (ed. 6, shortly before 1800). For Spanish 
thieves’ language see also A. Besses, Argot espahol (Barcelona, 
no date) ; a large proportion of the words given by this writer is 
gipsy- (H. Br.) 

SLATE (properly Clay Slate ; in ^T. Eng. slat or sclai, from 
O. Er. a .small piece of wood used as a tile ; esclater, to 

break into pieces, whence modern Er. eclat, the root being seen 
also in Ger. schleissen, to split), in geology, a fissile, fine-grained 
argillaceous rock which cleaves or splits readily into thin slabs 
having great tensile strength and durability. Many other rocks arc 
improperly called slate, if they are thin bedded and can be used 
for roofing and similar purpases. One of the best known of the.se 
is the Stonesfield slate, which is a Jurassic lime.stone occurring 
near Oxford and famous for its fossils. Slates properly so-called 
do not, except on rare occasions, split along the bedding, but 
along pianos of cleavage, which intersect the bedding u.sually at 
high angles. The original material was a fine clay, sometimes 
with more or less of sand or ashy ingredients, occasionally with 
some lime ; and the l)edding may be indicated by alternating 
bands of different lithological character, crossing the cleavage 
facesof the slates, and often interrupting the clc.avage.or rendering 
it imperfect. Cleavage is thus a superinduced structure, and its 
explanation is to be found in tiiC rearrangement ot the minerals, 
and the development of a certain degree of crystallization by 
pressure acting on the rock. Slates belong mostly to the older 
geological systems, being commonest in Pre-Cambrian , Cambrian 
and Silurian districts, though they may be found of Carboniferous 



or even of Tertiary age, where mountain-building processe.s have 
folded and compressed these more recent formations. The action 
of pressure is shown also by the fossils wLich sometimes occur in 
slates ; they have been drawn out and distorted in such a way 
as to prove that the rock has undergone deformation and has 
bclmved like a plastic mass. Evidence of the same kind is 
afforded by the shape of the knots and concretions sometimes 
present in the slate. If the bedding be traced, either in the 
slates or in the other rocks which accompany them, flexures will 
be frequently obser%^ed (the folding often being of an isoclinal 
type), while reversed faulting, or thrusting, is usually also con- 
spicuous. 

J’hc origin of slaty cleavage is in some measure oLscure. 
This structure is by no means confined to slates, though always 
best exemplified in 
them, owing prob- 
ably to the fine- 
grained, argillaceous 
materials of which 
they consist. Grits, 
igneous rocks, ash- 
beds and limestones 
may and often do 
show cleavage. 

Coarse rocks and 
rocks consisting of 
hard minerals are 
always imperfectly 
cleaved. The cleav- 
age of slates must 
be distinguished 
from cleavage of 
minerals, the latter 
being due todifferent 
degrees of cohesion 
along definitecrystal- Sketch (by Du Noyer) of a block of varie- 

lovraohic nlanes slate from Devil’s Gleu, Co. Wicklow. 

The ciinnexinn of ^ crumpled bands mark the bedding, and 
ine connexion ot perpendicular striae in front are 

cleavage with pres- tlie cleavage planes ; the fine lines on the 
sure, however, is darkened side merely represent shadow, and 
unmistakable. It betaken for planes of division in 

ic npvpr PvhiKitpd the rock. It will be observed that the cleav- 
is never exhibited . not pass through the white 

except by rocks bands, 
which have been .sul)- 

jected to the tangential stresses set up in the eartlv.s crust by fold- 
ing. These stre.sses may operate in several ways. I'hey will alter 
the shape of mineral particles by broadening them in a direction 
at right angles to the principal pressures, while they are thinned 
in the direction in which the pressure acted. Probably the size of 
the particle will be slightly reduced. This method of reasoning, 
however, dix^s not curry us far, as the minerals of slates vary 
considerably in form. Pressure will also tend to produce an 
expansion of tlie rock mass in a direction (usually nearly vertical) 
at right angles to the compression, for such rocks as slates are 
di.stinctly plastic in great masses. This flowage will help to 
orientate the particles in the direction of movement, and, opera- 
ting conjointly with the flattening above explained, will accentuate 
the liability to cleave in a definite set of planes. The recrystalliza- 
tion induced by pressure is probably of still greater importance. 
Slates consist largely of thin plates of mica arranged parallel 
to the cleavage faces. This mica 1i.t.s developed in the rock as it 
was folded and compressed. Jn the moist and plastic slate the 
mineral particles slowly enlarged by the addition of new crystal- 
line molecules. Those faces which were perpendicular to the 
pressure would grow slowly, as the great pressure would promote 
solution, and inhibit deposition ; the edges or sides, on the other 
hand, being less exposed to the pressure would receive fresh 
deposits. In this way thin laminae would form, lying at right 
angles to the direction of greatest stress. Micas and other 
platy minerals (such as chlorite), which naturally grow most 
rapidly on their edges, would show this tendency best, and such 
minerals usually form a large part of the best slates ; but even 
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quartz and felspar, which under ordinary conditions form more 
equidimcrisional crystals, would assume lenticular forms In 
the necessary co-operition of these three causes, viz flattening 
of particles hv compression, orientation of particles bv flow ancl 
formation of liminar crystils, the fundamental explanation of 
slaty cleavage is found Jlie plants of cleavage will be approxi- 
mately perpendicular to the earth pressures which acted m the 
district , hence the strike of the cleavage {t e its trend when 
followed across the country) will be persistent over considerable 
areas 

Where the rock masses are not homogeneous (e g slates alter- 
nating with gritty bands), the cleavage is most perfect m the finest 
grained rocks In passing from a slate to a grit the direction of 
the cleavage changes so that it tends to be more nearlv per- 
p>endi( i'ar to the bedding planes A structure akin to ileavige, 
often exemplified by si it( s especially when they have been some- 
what contorted or gnarled, is the Ausivetchungsrbvage of Albert 
Heim It IS produced by minute crumplings on the cleavage 
faces all arranged so that they he along definite planes crossing 
the cleavage These slight inflections of the cleavage may be 
sharp-sided, and may pass into sm<Ul faults or steps along which 
dislocation h is taken place A secondary or false cleava^^c, less 
perfect than the true cleavage, may thus be produced (see 
Petrology, PI IV fig 7) The faces of slates have usually 
a slightly silky lustre dut to the abundance of minute scales of 
mica all lying parallel and reflecting light simultaneously from 
their pearly basal pi ines In microscopic section the best slates 
show much < oluurlt ss mu a in small, thin, irregular scales 
Green chlorite is usually ilso abundant m flakes like those of the 
mica The primipal ad<litional ingredient is quartz in minute 
lens-shaped grains The size of the individual particles may be 
approximately one-fivt-hundndth of an inch Mmute rods or 
needles of rutile are also common in slates, and well-formed cubes 
of pyrites are often visible on the splitting faces The brownisli 
colour of some slates is due to hmonite and haematite, but 
magnetite occurs in the darker coloured varieties Other 
minerals which occur m the rocks of this group are calcitc, garnet, 
biotite, chloritoid, epidote, tourmaline and graphite or dark 
carbonaceous inaten ils 

By advanting ( rystallization and increased si/e of their com- 
ponents, slites pass gradually into phylliles, which consist also 
of quartz, muscovite and (hlonte In the neighbourhood of 
intrusive granites and similar plutonic igneous rocks slates 
undergo “ con tat t alteration,” and gnat changes ensue m their 
appearance, structure and mineral composition They lose tht ir 
facile cleavage and become hard, dark-coloured, slightly lustrous 
rocks, which have i splintery ch iracter or lireak into smvU 
cuhoidal fragments These are knowm is ‘ hornfelses ’ {g v) 
Farther aw ly from the granite the slates ire not so much altered, 
but generally show small rounded or ovoid spots, which may Ix- 
darker or lighter in ( olour tnan the matrix The spots < ont im 
a variety of minerals, sometimes mainly white mica or chlorite 
In these spotted slates andalusite, chiastolite, garnet and 
cordiente often occur , chiastolite is especially characteristic , 
cordiente occurs only where the alteration is intense The 
chiastohte-slaU s show elongated, straight-sided crystals with 
black cores (see Petroiogy, PI IV fig 9), wluch, on transverse 
section, have the form of a cross constituting the two chagonils 
of the rhombu or squarish pittern of the mineral These crvst ils 
may be half an inch to several inches in length , they in usually 
more or less completely weathered to white mica and kiohn 
In other cases, especially near mineral veins, slates are filled with 
black needles of tourmaline or are bleached to pale grey and 
white colours, or ari silicified and impregnated with mineral ores 
Frequently m districts where slates are much crumpled they are 
traversed by numerous quartz veins, which have a thickness 
varying from several inches up to many feet, and may occasionally 
be auriferous ( J b F ) 

Slates are widely used for roofing houses and build mgs of every 
descnption, and for such purposes they are unequiUled, the Ixtter 
sorts possessing all the qualities necessary for protection ag imst 
wind, ram and storm The finer varieties are made into writmg 


slites, and m districts where cross cleavage exists slate pencils 
arc made Slabs are also manufactured, and, being readily cut, 
planed, dressed and enamelled, are ustd for chimney pieces, 
billurd Ubles, wall linings, cisterns, paving, tomb-stones, ndge 
rolls, electrical switch-boards and various other architectural 
ind industrial purposes 

Slate rncks arc qn imed both above ground and below ground, 
according as they he near to or distant from the surface When tin. y 
are near the surface, and their dip corresponds with the slope of the 
ground, they are m the most favourable position, end are worked 
m terraces or galkncs formed along tin strike of tin beds and 
having a ht ight of afiout 50 ft 1 he galleries are generally earned 
on in sections of 10 yds , worked acios-> the beds, and miy rise to 
my height or be sunk below the sui rounding level by exeiv itions 
When the rock is much removed from the surface, or inconveniently 
situated for open workings, it is qnanied in underground chamliers 
reached by levels driven through the intervening mass and across or 
along the beels Or it may be necessary to sink shafts as in coal-pits 
befoie the rock is arrived at, but the cost of doing so forms a serious 
eliawback The material is som< times won by the lid of channelling 
mielunes which make a senes of cuts at right angles to eaeh other 
m the face of the rock a block is then broken oft at its base by 
wedges forced into tne cuts, and its removil peimits access to other 
blocks When blistmg is resoiteel to, advantage is taken of the 
n itural cuts or joints, as the rock is readdy thrown or worked otf 
these Ihc explosive used should be of such 1 character as to 
throw out or detach masses of rock without much spliuteimg, which 
would ilestroy the blocks for slate-makmg From the miss thrown 
out by the blast, or loosened so as readily to comi away by the use 
of crowbars, the men select and sort all good blocks and send them 
m waggons to the si ile huts to be split and dressed into slates Two 
men aic ernploytd at this opciation — one splitting and the other 
dressing, perfoimmg thiir work m a sitting pvisture Ihe splitter 
places a block on et d b< tween his knees, md with chist I and malh t 
splits it into as many pi ites as possible of the usu vl tluckiu ss for 
roofing purposes — n imcly, a quarter of an' inch more 01 le ss according 
to the size and strength required These plates art then placed 
horizontally by tlic dresser on a vertical iron stand, and cut with 
a shirp knife into litos of v inous sizes suitabli for the maket 
Tor an cuumerition of these sizes, see Roofs, where also will be 
found an account of tiie diflennt varieties of sUtes and of the ways 
m which they arc hxid 

SLATE ISLANDS, agroup belonging to the parish of Kilbrandon 
and Kilchattan off the coast of Lome, Argyllshire, Scotland 
They comprise Sell, lasdtlt, Torsav, Luing and Shuna, and ovse 
their name to the fact thit they are comp)0«ed mainh of meta- 
morphic rocks, Easflalc, lorsay and Luing being cntireK slate. 
Sell mostly slate with some porphvrite in the north, and Shuna 
gneissose The quarries provide occupation for most of the 
inhabitants Ihe steamers to and from Oban usually call at 
Luing and Easdale Seil (pop 42^), the most noitherly , is con- 
nected with the mainland bv means of Clachan bridge on its 
north-cast sidi , near Rue It measures 4 m N and S bv 2 m 
E and W at its widest, and contains Kilbrandon church Off 
a promontory on its west coast, div'^ided onK bv a narrow strait, 
IS the comparativch flat island of F \sdai f (pop 284), measuring 
roughly 4 m taeh wav Ihe quarries have been worked since 
1630 and V leld some eight million slates tv en \ ear The experi- 
m<“nt of le ising them to the w orkers on co-oper itn c lines has lieen 
tried unsuccessfullv Iiixt (pop 620) is situated S of Seil, 
IS 6 m long and m broad Torsw (pop 7), i m long bv I m 
broad, lies off its north-tast, and Shuna (pop 8), cj m long by 
m broad, off its south-east, shore 

SLATER, JOHN FOX (t8i 51-1884) Ament an philanthropist, 
son of John Slater (Svnniel Slaters brother and partner), was 
born m Slattrsville, Rhode Island, on the ph of March 1815 
He wasiducated m academies at Plainfield, Connectitut, and 
Wrenthun and Wilbraham, AUssarhusetts At sevenfetn he 
enteretl his father’s vvoolkn mill at Hoptvillc, Conn of which 
ht took cliarge in 18 ^6 1 his and other mills he ow nt d m partner- 

ship with his brother, William S Slater, until 1873, when his 
brother took over the Slatersv illc Mills and he assumed sole 
ownership of the mills at Jewett City, Conn In 1842 he re- 
moved from Jewett ( itv to Norwich there he helped to endow 
the Norwich Free Veademv, to which his son presented the 
Slater Memorial IIvll , and there he died on the 7th of May 
1884 In 1882 he had made over te> a boird ,of ten trustees, 
I incorporated in New York state $i 000 000 for “ the uplifting 
1 of the lately emancipated population of the Southern states. 
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and their posterity, by conferring on them the benefits of Christian I inspector, Slatm \\ as appointed mudir (governor) of Dara, the 
education” Among the original trustees of the Slater Fund were south-western part of Darfur, a post he held until early m 


Rutherford B Hayes, Morrison R Waite, William E Dodge, 
Phillips Brooks, Daniel C Gilman, Morris K Jtsup and the 
donor’s son, William A Slater , and among members chosen 
later were Mdville Fuller, William E Dodge, Jr, Henry 
C Potter, Cleveland H Dodge and Seth Low In 1909 by careful 
investment the fund had increased, m spite of expenditures, 
to more than $1,500 000 The fund has been of great \aliu in 
auling industrial schools in the south, its largest bencficiarus 
being the Hampton Normal and Agnculturxl Institute of 
Hampton, Viiginia, the luskeg e Normal and Industrial In- 
stitute of luskfgcc, Alabxina, Spdman Seminary m Atlan'^a, 
Georgia, Claflin University in Orangeburg, S C , and Fisk 
University, in Nash’ ille, Tennessee At Winston-Salem, N C , 
iS the Slater State iSormal and Intluslrlal Sdiool, founded m 
1892 and named after the founder of the fund Other state 
normal schools for negroes ha\e rectned assistance from the 
fund , and in some cases it has contributed directly to the 
school boards of southern cities 

SLATER, SAMUEL (1708-1835), American textile manu- 
facturer, was born in Belpcr, Derbv shire, Lngland, on the 
9th of June 1768 In 178s, the xetr after his lather’s death, 
he was apprenticed to Jedediah Strutt, his r’C’ghbour and a 
partner of Richard Arkwright m spinning cotton, ami schtcI 
under him six and a half y ears Lc lining that the Pennsy Ivania 
legislature had granted £100 m 17S9 to the invtntor of a power 
carding machine, he removed to the Lnited Slatis m ihxt year, 
but was unable bet ause of Bi itish laws to bring with him draw mgs 
of cotton-spinmng machmerv He wrote to Moses Brown of 
Providence, R I , who had made unsuccessful attempts to 
manufacture cotton cloth, and m January 1790 on Brown’s 
invitation went to Paw tucket, R I , where he entered into a 
partnership with William Almv (Moses Browns son-in-law) 
and Smith Brown, v kinsmin of Moses Brown, designed (from 
memory) maihmes for cotton-spinning, and turned out some 
yarn in December of the same year In 1799 he established 
m his mdls one of the first Sunday Schools in America In 
1801 he built a factory m Rthoboth, Mass , and with his 
brother John, who joined him m 1804, established in 1806 the 
manufacturing village of Slatersvdle, in Smithfield township, 
Rhode Island lie began the manutacture of woollen cloth m 
1815-1816 at Oxford, now Webster, Mass , where he had built 
cotton mills in 1812 in his later yeais he was interested 
in other textile mills and m iron foundries m Rhode Island 
He died at Webster, Mass , on the 21st of April 1835 He has 
been called the ” lather of American manufactun s ” and it 
IS no exaggeration to call him the founder of iVmencan cotton 
manufacturing 

bet G S Wloite, Memoir of '^amncl Slater (2ml ed , Philadelphia, 
i«4(>) 

SLATIN, SIR RUDOLF CARL VON (1S57- \ Anglo- 

Austnan soldier and administrator in the Sudan, was born on 
the 27th of June 18^7 at Ol>or bt Veit near Vienna At the age 
of seventeen he made his first journev to the Sudan, reaching 
Khartum by the Nile route m October 1875 in company with 
Theodor von Heuglin iq v ) Thence he went through Kordofan 
to Dar Nuba, exploring the mountains of that region He 
returned to Khartum m consecjuence of a rcaolt of the \rabs 
against the Tgaptian government Ihere bl atm met Dx Emm 
(Tmin Pa^hG and with him puiposed Msiting General ( (i 
(jordon at Lado, Gordon at that time being governor of the 
equatorial provinces blatin, however, was obliged to return to 
Austria without accomplishing his desire, but Emm went to 
I-ado and at Slatm’s request recommended the young traaeller 
to Gordon for employment m the Sudan In 1878, while Slatin 
was serving as a lieutenant in the crown prince Rudolf s regi- 
ment m the Bosnian campaign he received a letter from Gordon 
inviting hrni to the Sudan, of which country Gordon had become 
govemor-genei^l At the close of the campaign Slatin receiveel 
permission to go to Africa and he arrived at Khartum m Januars’^ 
i879. After a brief period during which he was financial 


1881, when he was promoted governor-gcneial of Daifur and 
given the rank of bty While administering Dura, Slatm con 
ducted a successful campaign against one of the Darfur prmet' 
m revolt, and as governor of Darfur he endeavoured to remedy 
many abuses He had soon to meet the rising power of the 
mahdi Mahommed Alamed (q v ) Early in 18X2 the Arabs ir 
southern Darfur were in revolt With insuflieient resources am 
no succour from Khartum, Slatin gallantly deft ndt d his province 
Though victorious m several eng igcments he lost ground Hi 
followers attributing his non-success to the fact tint he was ^ 
Christian, Slatin nominally adopted Islam But; all hope 0 
maintaining Egyptian authority vanishcil with the news of thi 
destruction of Hicks Pasha’s ainiy and m Dcctmber 1883 Slain 
surrendered, refu^ng to make any further satnfice of life m < 
hopeless cause In the camp of the mahdi an attempt was madi 
to use him to induce Gordon to surrender Hus failing Slain 
was placed in chains, and on the morning of the 26th ol | muarj 
1885, an hour or two after the fall of Khartum, the head 0 
Gordon was brought to the camp and shown to the captive 
Slatm was kept at Omdurman bv the khalifa, being tn itec 
alternately with sav^age cruelty and comparative indulgence 
At length, after over eleven years’ captivity, he was enabled 
through the instrumentality of Sir Reginald (then Major 
Wmgitc of the Lgeptian Intelligence Dcparlmint, to escape 
reaching Egypt in March 1895 In a remarkable book, tire ahi 
6 vord tn the Sudan, written m the same year and issued n 
English and Gciman in 1896, Slatm gave not onK, as stated 11 
the sub-tiile, ” a personal narrative of fighting and serving th 
dervishes ” but a connected account of the Sudan under the rul 
of the khalifa Raised to the rank of pasha b) the khedive 
Slatin received from Queen Victoria the Compcanionship of th 
Bath On the eve of his surrender to the mahdi at Christma 
1883 he had resolved, if he regained his hbertv , to use tht know 
ledge he would acquire while in captivity for the ca entiial bcnefi 
of the country, and after a vcai’s rest he took part as an office 
on the staff of the Egyptian armv, m the r imp.aigns of 1807-9I 
which ended in the capture of Omdurman J'or Ins services ii 
these campaigns he was made a K C M (r ami m 1899 wa 
ennobled by the emperor of Austria In 1900 h was appointee 
Inspector-General of the Sudan, m which capuite his master 
of Arabic and his profound knowledge ol tlu luid and people 
proved invaluable in the work of reconstruction undertaken lu 
the Anglo-Egyptian government in that count r\ In 1907 hi 
was made an honorary major general in the Briti h army 
SLAUGHTER-HOUSE, or Aba i toir In the L iiited Kingdon 
slaughter-houses are of two kinds, those whuh belong to in 
dividual butchers and those which belong to public 
authorities, the former are usually railed private 
slaughter-houses, the latter public slaughterhouses Pnvafi 
slaughter-houses in existence m England before the passing of thi 
Public Health Act 1875 were established without licence b’ 
the local authority , except in those towns to which the provision 
of the lowns Improvement Clauses Act 1847, relating t( 
slaughter-houses, were applied by special Act By the Act o 
1875 these provisions were extended to all urban districts Subse 
quentlv to 1890 urban authorities adopting Part III of the Publii 
Health (Amendment Act) of that year could license for limitee 
periods of not less than one year all slaughter-houses coming mt< 
existence after such adoption In London, slaughter-houses havi 
been licensed since 1855 Private slaughter-houses are fre 
quently situated at the rear of the shop in which the meat 1 
sold Each consists of a compartment in which the animal 
are killed, and in association with this are the pounds in which • 
few animals can be kept pending slaughter Ihtsc building 
are regulated by by-laws made under the J^ublir Health Ac 
bv the several urban sanitary authorities 1 h by -laws usiialb 
provide for the floor to be made of jointless paving, to ensun 
that the earth shall not be fouled in the process of slaughtering 
for the walls to be cemented to a certain height abive the floor 
to provide a surface which can be easily cleaned , for the door 
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to be of sufRcient width to enable cattle to enter the slaughter- 
house without dilhcultv , and for the poundage to have floor- 
space sufficient for each animal ihese b} laws also provide 
for water-supply to the slaughter-house for clc nsing, and to 
the pounds for tlv. use of the animals, for <hc puruKlital hme- 
whiting of the premises, and for the observance of care to prevent 
the blood escaping into the drains Privmte slaughter houses, 
especially those which were established without licence, are often 
in too close proximity to mhvbited buildings In towms in which 
b^-laws are not strictly enforced they are often sources of 
nuisance Private sUughtcr-houses are also objectionable on 
other grounds rh(?> lead to the driving of cattle through the 
towns on the w^y to the slaughter-house, sometimes to the 
danger of the inhabitants, and thc> render impossibL any svs- 
tematu inspection of meat It is in connexion w ith the increasing 
demand for such mcat-inspeetion that the objections to private 
slaughter-house s are most manifested , and hence, m c ountries 
in which the law proc^idcs for the obligatory inspection of meat 
private slaughter-houses are ceasing to exist, and public abattoirs 
are being substituted foi them 

Public slaughter houses are of great antiquity and owe Ihtir 
beginnings to Rom in cuili/ation In 300 Bc anim ils were 
Public slaughli red m the open an in the Forum m Rome 
Later, to meet the convenience of butchers, a house on 
the river Tiber was given to them for the purposes of their 
trade This house hid b <11 occupied b). a Roman eili^cn 
nimed Miedlus TL^ bMilding appears to liave retained 
his name, and henee tin inudlum of Iivv’s time subsecpiently 
erected m the I'orum, which, uitcr aha, is b«.hevecl to have con- 
tained rooms feu the shughter of animals The 100ms actuallv 
used for slxughter were lanienat, from lamate, but the word 
macellum has been preserved m the Italian macellare, to 
slaughter, and m the German meiz^en or metzgeln, and m the 
English massacre 

Public slaughter-houses existed in many large towns of 
Germany in medieval ^inies under the name of Kutlellwje they 
were mostly situited on the rivers, which provided an ample 
siipph of water, and afforded means for the removal of blood 
Som^ of KutUlhoji continued to exist within recent >eirs 
No law other than a town law governed tlu ir establishment an 1 
management Ihev were owned or controlled bv the buUhcrs’ 
eoiporations or gilds, but all butchers were not members of the 
gilds , and this appuirs to have led to a ministerial order m 
Prussia in 1826, whuli made it inidmissiblc to require everv 
1 ) itcher to slaughter in them Shortlv after the middle of the 
19 th century the pie vale me of trichinosis compelled a return 
to the use of public slaughter-houses , and the enactment of 
1 iws in 186S and 1881 in Prussia, and similar laws m othi r (icrman 
slates, empowered urb in authontus to require that ill animals 
killed in towns sliould he slaughtered m jniblic sliughter-houscs 
fbehwar/. Ban, Ltnruktung und Beiricb offenUiclur Schlacht- iind 
Vichhofe ) 

In France, m the isth and i6th centuries, numerous towns 
were provnded with public slaughter-houses It was required 
that they sho ild be used b^ all persons killing animals the flesh 
of which was to be sold , but their position and the conditions 
they created were sudi as uigentl} to demand ami lioralion, 
and some effort was made m this direction in 1567 ll was not, 
however, until the time of Napokon I that it was decided that 
the atrocious nuisance which these slaughter-houses created 
should be removed Uy decrees passed in 1807 and 1810 public 
slaughter-houses weie required to be provided in all large towns 
in France, the needs of Pans being determined bv a tonunission, 
which recommended the establishment of five abittoirs or public 
slaughter-houses In i S 38 the requirement that public slaughter- 
houses should be prov ided in large centres was extended to all 
towns in France, and it was further required that the slaughter- 
houses should bc situated at a distance from dwelling-houses 

In 1867 the large abattoir of La Villette was constructed to 
meet the needs of Pans, two of the five constnicted under the 
decrees of Napoleon being closed In 180S the additional abattoir 
of Vaugirard was opened, and the remainder of the five were 


closed except Vilkjuif, which was restricted m its use to the 
slaughter of horscs for human food 

In Belgmnr public slaughter-houses have been jirovided m all 
the Urge and many of th small to An In Sv/it^erland there 
are public slaughterhouses m mark all places having more 
than two thousand inhabitants In Itah a 1 iw of 1890 required 
that public slaughter-houses should be erected m all communities 
of more than six thousand inhabitants In \uslria a law of 
1850 required the provision of such places in all the large and 
medium sized towns In Norway and Sweden a 1 iw of 1892 
required the piovnsion of public slaughter-houses , but it has only 
partualh been fulfilled In Denmark theie arc jiublie slaughter- 
houses m a lew towns, including Copenhagen In the Nelher- 
Imds and Rumanii i number of public slaughter-houses have 
been provided It is m (jcrman), howev'er, thvt the greatest 
progress has been mide, and cs[)Leiallv in Prussia, where. Pro- 
fessor Osterlag of Berlin states, ik v have “ giown out of the 
ground ” (Handbueh dcr FL tscJibesi ban) , so much so that m 1897 
there were 321 public slaughter-houses m the kingdom, 40 of 
which were provided m the penoa 1893-1897 A later work 
{Lcs Abattoirs publics, by J de Luverdo, H Martel and Mallet, 
1906) gives the number of public sjaughter-houscs as 839 in 
(lermanv, 84 m England, 912 in I ranee and marl) 200 m 
Austria In some other countries public slaughter houses have 
been provided, but the> are ot a primitive form 

ill England tUc power to i)rovide pubbo sliughter-houscs was 
given by the Public Healtu Act 1846 to tne local authorities ol 
cities, towns, borougns, tXc , to which the Act w is apple d „ . 

by Order and laUr, was given to all urban snutiry ** 

authontus by section i6y ot the Public llcaltn Vet 1875 
ib'^sc lutnorities Jnvc, however, sulfered from th< disadvantage 
that they have hid no power to control the contmuinee of piivate 
slcughtci-houses (except 111 so tar a these were lunu ill> lieeiistd), 
and they have theufrire been unable to cnsuri that the public 
provision would be used by the butchers In Ire la id and beotlaiul 
much the same powei^ exist but in Scotland, it the buigh com- 
missioners providi a public si lugiite r-liouse, no other slaugnter- 
Iiousc can be used Some English locil authorities hive obtained 
in loeil lets powers similar to tliosc possessed by tin burgh com- 
missioners m Scotland The need tor still wider control is, however, 
manitest B If 1st ria> be cited a> an illusli ition of a town m wliieJi 
a public slaughter-house his been provided, and m which there are 
no jmvate slaughter-houses, but which itccives a quantity of meat 
from puv etc sUugnter-liouses ereiUd beyond the boundaries of the 
city The. outcome of tJiese diliiculties is that the power of local 
authorities to piovide publ e slaughtci -houses liajj been but sparingly 
is(d dh le Is no 1 iw requiring that meat sliall be inspected before 
sile for human food, hence there is no obhgation upon butchers 
to make u e of public establishments for the slaughter of the ir cattle 
Ihis, iidecd, is the position of some of the Coulmental slaughter- 
houses, but the Here ising stiietness of the I ws as to me it m- 
speetion, uidespctially m re quinngth it all animals shill be inspected 
at the time of si lugliter is making tue use of public slaughter-houses 
obhgiteirv Such i 1 uv now exists m Belgium, where it has served 
as a model to other countries Xu Impeiial Oennaii law of ityoo 
extends to all puts of tint countiy the same requirement, and 
enacts th it lu it eittk, swine, shcej), goats, hoises, and dogs, the 
n eat of wiueh is intended to be used lor food for man, shall be 
subjected (o an oJficial inspection IhiUi before and iflir slaughter 
Antecedent to that yeai it w is lu force in southern Germany, m 
Bninswiek lid Saxony, but only n some puts i){ northern, western 
aid centrd Girmany V similir law exists m Norway and Sweden, 
but, a alie idy st ited, provision of pubhc slaugutei -houses is still 
ineagie in Vustri i Hungary there is a similar leqiiirement, but 
Odertig States Hut the adminisUation is laeknig 111 uniformity 
111 Italy, he writes, the regulauon ol meat inspection having been left 
to piovmeiil lutlioiities, thorough reform is impossible In the 
British colonics lelv nice is being made kew Zealand has a number 
of public slaughter-houses file Meat Supervision Act of Victona 
einpovveis t It Bond of Health to m ike regulations for ensuring the 
vvholesoiie itss of meat supplies Regulations have been made for 
Alelboun e Cattle aie killed in public slaughter-houses and the 
Circa es aie stamped, thus showing m which slaughter-house they 
hive been killed 

Hie planning and consliuction of pubhc slaughter houses have 
been the subject of excellent treatises by Gcrimn writers, among 
whom may be mcnt]on''d Dr Oscar hchwarz, of Stolp, f^aaatntc. 
and Herr Osthoff, a former city architect of Benin, to 
whose works the wntcr of this article is largely indebted 
for information After inspection of the public slaughter-houses in 
England and m a number of Continental cities, the wnter considers 
that those of Germany arc most deserving of description 

The slaughter-house should be situated outside the town, or so 



SLAUGHTER-HOUSE 


placed as to be isolated, and approached by wide roads, so that if 
cattle arc driven through them tht rc should not be interference 
with the traffic If possible, the slaughter house should be con- 
nected with the railway system b> a bianch line, with a platform 
which has an impervious surface capable of being readily cleansed 
and disinfected Ihe most convenient shape of the site is a rectangle 
or square, having one side abutting on the principal road and another 
side bounded by the railway \ cattle market is usually provided in 
connexion with the slaughtt r-house, and the position should be such 
that cattle brought by tiain can be taken immediately into the cattle- 
market and from the market or the railway to the slaughter house 
The cattle-market should be entirely separate from the slaughter- 
house area Osthoft states {Schlachthofe ftir kleine tmd mittetgrosse 
Stddte) that the area of the slaughter house should be as follows - 
Sq Metres 

Towns of 5,000- 7,000 inhabitants o 40 per inhabitant 
„ 7,000-10,000 ,, o 35 „ „ 

„ 10,000-50,000 „ o 50 „ „ 

„ over 50,000 ,, o 25 „ „ 

It iH of eoursc assumed that the population derives the whole of 
ats meat supply from this source 

Ihe parts required, aetording to Dr Oscar Schwarz, are (i) an 
administrative block (2) a slaughtering-hall with a special loom 
for scalding swine , {3) cattle lairs (4) room for sealehng iiul 

cleansing tripe and intestines (5) an engine house (0) sejiarate 
slaughtermg-room, with lairs for amm ils sullcring from 01 suspeete d 
to be suffering from, contagious disease 

In small towns the slaughtering hall and rixim for cleansing 
intestines may, to save cost of consti uction, be under the same 
roof A necessary adjunct is a cold chamber, to which carcases can 
be removed from the slaughtcnng-hall The actu il slaughter 
mg compartment has been built on two plans — one provnhng i 
separate slaughtcnng-room for each butcher, the other a common 
slaughtering hall The latter is greatly to be preferred, inasmuch 
as It IS the only arrangement which gives adequate opportunity for 
inspection by the officials whose duty it is to examine the meat 
The slaughter house m Berlin was constructed on the separate-room 
system but the system gave rise to difficulties of msjieetion 
Dunng recent years m Germany the practice has been to construct 
slaughter-houses with common halls Ihe part occupied by each 
butener at the time of slaughtering is, however, sufficiently dis 
tmguishable, and at Hamburg the position of the hooks hanging 
from above divides the hall into separate areas, each of which has 
an entrance from without Schwarz gives the following as the most 
convenient arrangement of the buildings The administrative 
building (with the house of the supenntendint) at the entrance, so 
that from it the entrance and whole place can be seen In the 
vicinity should be a weighing machine for cattle The centre of the 
area is occupied by tlie slaughtering halls, and the lairs belonging to 
them are only separated from them by a road or passage way 1 he 
manure house and tripe house must be easily accessible from all the 
slaughtenng halls, but not m direct communication with them, or 
smell from them may enter the hall 

Ihe manure house must abut upon a road, to enable its contents 
to be removed without passing through the premises Next to 
the tripe and pig scalding houses is the engine-house Ihc building 
for diseased animals, with the slaughter house for them, must be 
isolated from all other buildings All buildings should be so arranged 
that they may be capable of extension as the population of the town 
increases By the provision of grass plots and trees every effort 
should be made to relieve the premises of the dieary appearance they 
will otherwise present 

Cold chambers, although not included among the absolute essentials 
for smrll slaughterhouses, are an almost necessary adjunet, for 
they serve for the preservation of the meat after slaughter, and are 
indeed absolutely necessary when the slaughter-house is of large 
size The cold chamber should be situated opposite the slaughtering- 
halls, so that carcases can be conveyed by overhead cairitrs iliicetly 
from these halls to it Within the cold chamber are separate com 
partments or cages of different sizes, rented by butchers, who aic 
thus able to preserve their meat mil draw upon their supply as 
their business may require The cold chamber is therefore a great 
convenanee to the butchers, and is a source of profit to the authority 
owning the slaughter house A frequtnt adjunet to large German 
slaughter houses is the Freibank, ’ at which is sold at low price 
cooked meat of quality which renders it unfit to be solil under 
ordinary conditions 

JIucIi depends upon the design and details of construction of the 
several component parts of a public slaughter house, upon the 
provision of adequate lighting and ventilation of the buildings, 
qpoii the construction of walls, floors, and fittings which are imper- 
mt able and can be readily cleanse il and upon the provision of an 
^undant water-supply It is essential that the buildings should 
be well lighted, especially those which art used for the slaughtenng 
operations, or for any detailed examination of meat which may be 
needed such, for mstapee, as for tnehmae The material generally 
used for the noor of the slaughtenng hall is cement or granolithic 
jiayement, which must not present so smooth a surface as to bt 


shppery The floor must have an adequate fall, so that the washings 
may discharge into a system of drainage 

fhe plans of the public slaughter-house of Neusalz on the Oder 
and of Dusseldorf well illustrate the provision which is now made 
respectively for a small and for a large town The wnter is mdebted 
to Dr Schwarz for the plan and a description of the slaughter-house 
at Neusalz It was completed m October 1899, and is erected on 
the Oder below the town, on land of an area of 8500 square metres 
The building was carefully planned by the town architect, Herr 
Brannaschk, so as to admit of increase within the next 10-20 years 
Brickwork is used for the construction of the buildings, and the 
roofs are of wood and cement The walls of all the rooms except 
those of the administrative block arc lined partly with polished 
stone, partly with cement, to a height of two metres above the floor 
The floors consist of stone slabs set in cement (fig 1) 

The admmistrative block ( 1 ) is situated at the entrance and is a 
thicc-storey building, containing an office, a room for examination 
of meat for trichinae, and dwelling- rcxims for the superintendent 
In the central block (B) two slaughter-halls are provided (a) for 
swine and {b) for pattle and sheep With these are associated (c) 
an engine house, (d) a boiler and fuel room, (c) a workshop, {/) a 
passage communicating with the two slaughter halls, {§) a cold 
chamber, (A) ante rooms to the cold chamber, (i) dressing-rooms for 
assistants, and (A) stabling Ihe cold chamber has an area of i6g 
square metres and contains 28 cells of various sues In order to 
attain an even temperature ol 2° C to 4° C , air rendered cold by 
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Fig I — Plan of Public Slaughter-house at Neusalz on the 
Oder (1899) 


the ammonia process is conveyed to the 100m by ch innels In the 
engine house (c) arc a 48-horse-powcr engine, the cooling machines, 
and the water-pump, which pumps water from a well into two 
cisterns situated in a water-tower over the passage between the two 
slaughter-halls In the outbuilding (C) are (a) and (A) the gut- 
washing rooms for cattle and swine resjieetivt ly, (c) an ante-room 
with (d) openings for manure to be thrown into carts The road 
(c) slopes downwards, so as to enable i earl to be driven below the 
openmgs through wluch the manure is disihaiged In the out- 
building (D) are (a) a horse slaughtcnng-room, (fc) a stable, (c) a 
bathroom, (d) a room in which the floor washings are treated 
chemically or by filtration beforl discharge into the river, and (e) a 
unnal In the outbuilding (C) are (a) i stable for sick animals, 
(b) a slaughter house for diseased animals, (c) a stenhzing-room for 
meat to be subsequently sold in (d) the Ficibank,” (e) a stable 
for horses, and (/) a cart-shed The slaughter-house is hghted with 
electric hght The cost of the buildings is about ;^i9,ooo, ami 
provides for a population of 20,000 to 25,000 inh ibitants 

The slaughter house at Dusseldorf is on a more extensive scale 
It was erected at an estimated cost of from ;^i()2,ooo to ^175,000, 
and covers an area of about 23 2 acres Piovision is made for each 
department to be practically doubkd in size It is unnecessary to 
desenbe it in any detail, but it may bt noted that it hms a market 
associated with it, and that separate slaughter-halls are provided 
for large cattle, for small cattle (sheep and calves), and fw swine 
(fig 2) The pqpulation of Dusseldorf was 212,949 m 1909, 
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Eig 2 -Plan of Publ'C Slaughter house and Cattle-market, Dusseldorf (t8<j8) 


The average cost of slaughter houses m Germany is given by 
Ostholf, of iieilin {Handbuch der Hygiene), as 7 to 8 maiks p( r 
inhabitant if no cold ehamber is jirovided, and from 10 to 12 marks 
per inhabitant if theie is a cold chamber, or, m more detail, as 
follows — 



Cost of Slaughter-house ptr”) 


Inhabitant, 

n Marks 

Number of Inhabitants 

_ 

__ 


Without Cold 

\V ith Cold 


Chamber 

Chamber 

5 000 6 000 

8 

12 

(>,000- 8,000 

7 

i 

8,o«Jo-i 5 000 

0 

j 9 

15,000-20,000 

7 

10 

Ovci 20,000 

8 

10 


Slaughter-houses m Germany pay their own expenses, the fees 
received for the use of the slaughter-house and for examination of 
meat and stamping after examination, providing a sulheient sum 
for this pul pose llic fees vary in different places Fiom the 
works of OsthofI and Schwarz it would appear that thise fees 
average about one pfennig iier kilogramme of the living animal, or 
about half a fartlung per lb of meat 

The corporation of the city of London have erected a slaughter- 
house at their cattle market in Islington m which slaughtering is 
done m a largo hall divided by partitions into separate compartments 
The compartments are not let to sejiaiate butchers but an used m 
common The partitions do not extend to the ceiling, but are 
sufficiently high to prevent the slaughtcrmg in one compartment 
being seen by the occupants of other compartments, and thus they 
necessarily provide Lss opportunity for inspection than is afforded 
by the open slaughtering halls of Germany The fees charged are 
IS 6d per head tor bullocks, 4d for calves, 2d for sheep, and fid 
per head for pigs The accommodation is estimated as sufficient 
tor the slaughter of 400 cattle 1200 sheep, and 1200 calves and pigs 
per day 

The centralization of the slaughtering and packing industries 
in 4he lUnited btates has not required slaughter-houses on the 
same plan as in Lurope Acts of Congress of 1890, 1891 and 


189^ endeavoured to provide some amount of inspection, but 
sulTicient appropriations were ne\er made to carry it out, and 
there were also certain loopholes m the legislation Although 
there were from time to time freejuent cases of sicknt ss directly 
traceable to the consumption of canned meats from the great 
packing centres. It was not until the publication of Upton Sinclair’s 
The J ungle which dealt with the conditions m the Chicago 

packing yards, that steps were taken adequately to guard the 
public against insanitary conditions A commission of inquiry 
was appointed by President Roosevelt, and as a result of its 
report there was passed in 1906 a national meat inspection law 
This act required the department of agriculture to appoint 
inspectors to examine and mspei t all cattle, sheep, swine and 
goats before being allowed to enter into any slaughtenng, pack- 
mg, meat-canning, rendering or similar establishments All such 
animals found to show anv s> mptoms of disease must be set apart 
and slaughtered separateh All carcases must be inspected and 
labelled as either “ inspected and passed ” or “ inspected and 
condemned ” The act also proa ides for the mspeetion (and 
condemnation if necess try) of all meat food products as well as for 
the samtarv ex imination of all slaughtering, packing and canning 
establishments Inspection and examination is now carried out 
j very carefully at all sUiges of the industry , from inspection of the 
animals before they enter the slaughtenng establishments up to 
the finished product 

I he important fcatiin of the Chicago and certain other western 
American cities slaughter-houses is their adaptation for rapidly 
dealing with the annuals which they receive At the Chicago 
slaughter-houses the earth to be slaughter d are drnen up a winding 
viaduct, by which, in t ( rtain of the houses they eventually reach 
the roof Each animal now passes into a narrow pen, where it is 
at once stunned by a blow on the head It then falls through a trap- 
door m the pen into an immense slaughtenng-room, where the hind 
legs are secured and the animal hoisted bv a wire ’rope suspended 
I from a trolley line A knife is then plunged into its throat and the 
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carcase made to travel along the line The carcase is next lowered 
to the floor, the hide taken olf, the head and feet cut off, and the 
internal p irts rcmo\ed The carcase again travels along the trollcy- 
line to a place whcie it is divided into halves, which then, after 
washing, travil to the rcfngciation nxirn, being trimmed while on 
the w ly Ihe extent of the liiisiness may be jinlged by the fact 
that over 400 cattle are killed per hour in the 1 lughtering room 
ihe cooling looms arc so 1 iige that 14,000 hal\( s of beef hang there 
at one time ihe metho<l of dealing with sheip is vety similar 
J he animals are dnven into narrow alleys, then into the slaughter- 
room, wheie their throats aie cut They next travel along a route 
where their skins and tlie internal organs arc leinovcd, and finally 
pass into the cooling-rooms Swine are raised in the slaughter- 
looni on to the trolky lino by a chain attached to the animals feet 
ind to a soli 1 disk or wheel, which in revolving carrus them until 
a ineehanie il conliivmcc throws the chain upon the trolley line, 
w here a knife is idiingc d into their throat In its subsctiucnt passage 
the care ise is se ikkd, scraped by a machine through which it passes, 
J iter dec ijutated, the internal p irts remov ed, and the interior w ashed 
The carcase then travels to the cooling room 

In 1904 a J 3 ritish depaitinental (Admiralty) committee on the 
humane slaughtering of animals recominendctl that all animals 
should be stunned lx fore being bled, and, with a view to spaiing 
animals awaiting slaughter the sights and smells 01 the slaughlcr- 
liouse, that cattle should, when possible, be slaughtered screened 
off from their fellows This can lx arranged in modcrite si^ed 
abattoirs by dividing up the sku of tlio slaughter chamber opposite 
to the cntiancc doors into stalls somewhat similar to those in a 
St iblc, but considciably wider For quiet home grown cattle a 
width of 10 ft IS sufficient, but where wilder cattle have to be killed 
a widci s| ate is jirobably ele suable It is important that these stalls 
should be so arranged as not to screen the operitions of slxiu,hter 
from the view of the inspecting officials Immcelntely iftcr the 
ev cases have been bleel they should be moved on to and dresseel 
1 1 an a Ijoimng room, screened off from the view of animals enteiing 
tne slaughtei chamber Ihis is easily accomplished by latching a 
rope (from the winch, if necessary) round the head or forelegs of the 
earcaso, and by dragging it along the floor for the short distance 
into the ‘ dressing room ' Ihe slaughter-stall should then at once lx 
flushed down with the hose, so as to remove all traces of blood Ihis 
methofl leaves the slaughtei s]ucts ekar for the next batch of 
animals, whereas under the exi ting system there is either a loss of 
time through the slaughter spaces being blocked up with diessing 
operations, or else the next bitch of inim.als on being brought into 
the slaughter-chamber are confronted with mutilated and disem- 
bowelled careascs " 

Ihe provision of publir slaughterhouses enables control to be 
exercised over the methods of slaughtering J he above-mentioned 
committee state that they praeticilly tc'stcd a large number of 
appliances designed for felling and stunning animals previous to 

pithing,” among which they mention the Bruntau ind Baxter 
masks, the Greener patent killer, tlie Blitz instrument, and the 
NSackett punch, all of which arc suitable for cjuiet cattle or hoi sc s 
In view of the difficulty of adjusting these instruments in the e ise 
of Wild or restive animals, the committee express the opinion that 
the poll axe v hen used by in exjxrt is on the whok the most satis 
factory implement, but they recommend that no man should be 
jiermittcd to use tlie poll axe on a liv mg animal until he lias gone 
through a thorough course of training firstly upon a dummy animal 
and secondly upon dead bodies Calves, the committee state, 
should be stunned bv a blow on the head with a club With respect 
to the inethfxl of slaughter of sheep the committee discuss the 
mi thod usually adopted in I ngland, which is to lay the sheep on 
a woo Icn crutch and then to thrust a knife through the neck below 
the cars, and with a second motion to insert the point, from within, 
between the joints of the vertebrae, thus severing the spinal cord 
Observations made for the committee by Professor Starling showed 
that the interval between the first thrust of the knife and complete 
loss of sensibility varied from five to thirty seconds, and they there- 
fore recommended that sh^^ep should be stunned before being stuck, 
a praf'Pep required m Denmark, many parts of Germany, and 
Switzeiland It is ncccssaiy that the sheep should be struck on the 
top of the head between the ears and not on the forehead Ihe 
insensibility jiroduied by the blow w is found to last fully twenty 
seconds, a period siifficuntly long for the killing to be completed if 
the animal is 1 iid on the crutch before being stunned The stunning 
of pigs, the committee recommended, should lie insisted upon m 
all eases, and not is sometimes at present only practised m the 
case of large jugs which give trouble or with a view to the avoidance 
of noise 

The Jewish method of slaughter by cutting the throat is con- 
demned by the committee xfter cartful observation and after re- 
ceiving reports by Sir Michael Foster and Professor Starling, the 
chief objection to this method being that it fails m the primary 
requirements of rapidity, ficcdom from unnecessary pain, and 
instantaneous loss of sensibility 

The use of public slaughter houses has not been found to affect 
the prices of mtat although one of the numerous arguments used 
by butchers again„*^ being required to slaughter in pubhc slaughter- 
houses was that they would have this effect Inquiry on this 


subject by a Swedish veterinary surgeon of Stockholm, Kjcrrulf, 
of 500 towns possessing public slaughter houses, elicited replies from 
3t)8 Of these, 2O1 towns clcclaicd that as a result of the compulsory 
use of the abattoirs and compulsory meat inspection the price of 
meat had not been raised In the case of twentj two towns paces 
rose teniponnly but soon reverted to their iioniifil level In many 
cases it was alleged that the tcmporaiy rise was dui, not to the 
abattoir, but to other causes, notably the scaieil4 of hvc stock 
(Our b>laughtey-house System by C Cash, and llw Ocrnian Abattoir 
by Hugo Hciss, 1907) 

The increasing recognition in European countiics of the need for 
inspection, at the time of slaughter, of the flesh cl all e ittle intended 
to supply fexxl for man, the necessity for the piovisum of pubhc 
slaughter houses to make such inspection practicable , the eonv enicnce 
which these slaughter-houses afford to those cngagi d in the business 
of butcher, combine to ensure that, at any rate in all populous places, 
they will in time entirely supersede pnvatc slaughter houses which 
offer none of these advantages No doubt the jiiovision of public 
slaughter-houses will continue to be ojiposed by the butchers trade 
so long as private slaughter houses are permitted ind, as already 
statcel, leicm authorities in 1 iiglanel are discouraged fieim making 
public provision by their in ibilitv to prevent the continuance of the 
use of all existing private slaughter-houses Probably the extension 
to Pnglish loc il authorities of the power which the law of Seotland 
gives to the commissioners of Scottish burghs of closing private 
slaughter houses when a jjublic slaughter house has been jirovided, 
would f icililate the much-needed substitution of publie for private 
slaughter houses (STM) 

SLAVE COAST The name given to that part of the coast of 
West Africa extending from the river Volta to the Niger elelta , 
forming part of the Guinea coast (see (jUINEa) hrom the 
b( ginning of the idth to the end of the i8th century this region 
was i pnmipal resort of the Europeans engaged m the shave 
tr.idc Pohticall) the Slave (oast is divided between Germany, 
hi ince and Great Britain, the (lerman section forming part 
of 1 ogoland {q v ), the French section the seaboard of Dahomey 
(</ V ) and the British section the Lagos province of Nigeria (see 
Laoos) 

SLAVERY It appears to be true that, m the words of 
Duno) er, the economic regime of ever) society which has recently 
become sedentary is founded on the slavery of the industrial 
professions In the hunter period the savage warrior does not 
enslave his vanquished cncmj, but sh}s him, the women of 
a conquered tribe he may, however, carry off and appropriate 
as wives or as servants, for m this period domestic labour falls 
almost altogether on their sex In the pastoral stage slaves will 
be captured only to be sold, with the exception of a few who 
may be required for the care of flocks or the small amount of 
eultiv'atioii which is then undertaken It is m proportion as a 
sidcntarv life prevails, and agricultural exploitation is practised 
on i larger sr ilc, whilst warlike habits continue to exist, that the 
labour of slaves is increasingly introduced to provide food for 
the master, and at the same time save him from irksome toil 
Of this stage m the social movement slavery seems to have been, 
as we hues iid, a univ ers<d and inevit ible accompaniment 

But wherev ei theocratic organizations established themselv es 
slavery m the ordinary sense did not become a vital element m 
the social s) stem The members of the lowest class were not m a 
state of individual subjiction the entire caste to which they 
belonged was collectivcl} subject It is m the communities in 
which the military order obtained an ascendancy over the 
sacerdotal, and which were directly organized for war, that 
slavery (as the woicl is commonly understood) had its natural 
and appropriate place It is not merely that m its first 
establishment slaveiy was an immense advance by substitut- 
ing for the immolation of captives, often accompanied by 
cannibalism, their occupation in labour for the benefit of the 
victor This advantage, recalled by an old though erroneous ^ 

* Servus is not cognate with servare, as has often been supposed , 
it IS really related to the Homeric etptpoi and the verb tlpu, with 
which the I^itin sero is to be connected It may be here mentioned 
that slave was originally a national name , it meant a man of Slavonic 
race captured and made a bondman to the Germans From the 
Euxme to the Adriatic, in the state of captives or subjects, they 

[the Slavonians] overspread the land, and the national appellation of 
the Slaves has been degraded bv chance or malice from the significa- 
tion of glory to that of servitude ” (Gibbon, Decline and Fall, ch Iv ) 
The historian alludes to the derivation of the national name from 
slava, glory See Skeat s Etym Diet , sv , see also Si avs 
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etymology, is generally acknowledged But it is not so well 
understood that slavery discharged important offices in the 
later social evolution — first, by enabling military action to 
prevail with the degree of intensity and continuity requisite for 
the system of incorpor ilion by conquest which w's its final 
destination , and, stcnndly, by forcing the captives, who with 
their descendants came to form the majority of the population 
in the conquering community, to an industrial life, m spite of the 
antipathy to regular and sustained labour which is deeply rooted 
m human n iturc As regards the 1 itter consideration, it is enough 
to siy that nowhere lias productive industry developed itself in 
the form of voluntary effort , in every country of which wc have 
any knowledge it was imposed by the strong upon the weak, 
and was wrought into the habits of the people only by the stern 
discipline of constraint From the former point of view the free- 
man, then essentially a warrior, and the slave were mutual 
auxiliaries, simultaneously exercising different and comple- 
menLiry functions— e ich necessary to the community In 
modern slavery, on the other hand, where the occupations of 
both parti^*s were industrial, the existence of a servile class 
only guaranteed for some of them the possibility of self-indulgent 
ease, whilst it imposetl on others the necessity of indigent idleness 
It was m the Roman state that miht\ry action — in (irtece often 
purposeless and, except in the resistance to Persia, on the whole 
fruitless — ^worked out the social mission which formed its true 
lustification Hence at Rome slavery also most properly found 
its place, so long as that mission was in progress of accomplish- 
ment As soon as the m irch of conquest had reached its natural 
limit, slavery began to be modified , and when the empire was 
divided into the several states which had grown up under it, 
and the system of defence characteristic of the middle ages was 
substituted for the aggressive system of antiquity, slavery 
graduilly chsappc.ucd, and was replaced by serfdom 

W e have so f ir de ill witli the political results of ancient slaverv, 
and have found it to have been m certain respects not only 
useful but indispcns ihle When we consider its moral effects, 
whilst endeavouring to avoid exaggeration, we must >et pro- 
nounce Its influence to have been profoundly detrimental In 
Its action on the slave it marred in a great measuie the happy 
effects of habitual industry by preventing the development of the 
sense of humm dignity whuh lies at the foundation of morals 
On the morality of the masters — wliellier personal, domestic, or 
social — the effects of the institution were disastrous The habit 
of absolute rule, always dangerous, was peculiarly corrupting 
when It penetrated c\ciy dcpirtmcnt of daily life, and when no 
external interference cheikcd individual caprice in its action 
on the feelings and fortunes of inferiors It tended to destroy the 
power of self-commiUid, and exposed the master to the baneful 
influences of flattery As reg iids domestic morality, the system 
offered const int f uihtus for libertinism, and tended to subvert 
domestic peace by compromising the dignity and ruining the 
happiness of the wife The sons of the family were kamihariiced 
with vice, ind the general tone of the younger generation w is 
lowered by ihcir intimate associ ition with a despised and de- 
graded cl iss These lie plor able results were, of course, not uni- 
versally produced , there weie admirable exceptions both among 
masters and among slivcs — instances of benevolent protection 
on the one side and of unseliish devotion on the other , but the 
evil effects without doubt gieatly preponderated 

Greict — W( tiiul slavciy fully istablishcd m the Homme, period 
The pnsontib t iki ii m \\ ir in ri ( imed is si ivcs, or seild (11 xxiv 
H I 75-) or hi 1(1 at 1 uisoni (i/ vi 427) by thi captor Somc- 

ero c timis tlie im u ot i loiiqucrcd teiwn or district arc slam 

and till Vvomi n rained otf (CM ix |o) Isot iinfrcepicntly 
free pi rsons wcic kidn ipped by piiates and sold in other icgions, like 
Tumaciis m tin Uth'in) Ihe sliiemlglit thus he !>> birtli of equil 
rink with his midei, who kniw tint the same fate might bcfill 
himself or some of the mimbtrs of his fimily Ihc institution does 
not present it'^elf m a veij haish form in Homii, especially if we 
consider (as (irote suggests) that all classes weie mueh on a level in 
taste, sentiment and instuntioii ’ Ihe male slaves were employed 
m the tillage of the lind and the tending of cattle, ind the females m 
domestic work ind house hold manufacture s The principal si ivcs 
often enjoyed the conlKlcnrc of tlv ir mastcis anel had important 
duties entrusted lo lh< m , an afV Icigtben^d ind meiitonous 
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service, were put m possession of a house and property of their own 
(Od xiv 64) Grote s idea that the women slives vert m a moie 
pitiable condition than the males does not eim justified, i xeept 
jierhaps m the case of the aletndes, who turned tiae liouschold mills, 
which ground the flour consumed in the family, and who were some- 
times overworked by unfeeling masters (Od xx 110-119) Homer 
mirks in a cf It brated couplet his sense of the moral deterioration 
commonly wrought by the condition of slaveiy (Od xvii 322) 

It IS, however, m historic Greece, where wl hue ample docu- 
ment iry information, that it is most important to study the system 
Ihe sources of slavery m Greece were (i) BiiUx tin condition 
being hereditary Ihis was not an abundint sourci , women sLises 
being less numerous than mm, and wi e misters making „ ■ . . 

the union of the sexes rather a rc w ird of good s( r\ icc than * 
a matter of speculation (\cn Occon 9 5) It was m 
general cheaper to buy a slave than to rear one to the age ° 

of labour (2) Sale of children by their free patents, which ^ 
was tolerated, except m Attica, or their exposure, winch was per- 
mitted except at Thebes The const ejuc nee of the latter w is somt - 
times to subject them to a servitude worst Ihm death, as is seen n 
the plays of I’lautus and Terence, which, is is well known, depict 
Greek, not Roman, manners Freemen, through indigence, some- 
times sold tlicmsclvcs, and at Ath< ns, up I0 the time of Solon, an 
insolvent elebtor became the slave of Jus creditor (3) Capture m war 
Not only Asi itics and Thracians thus became si i\ r s, but m the many 
wars between (rrecian states, continental or colonial, Creeks were 
re hiceel to slavery by men of tlicir ovvn race Callicratidas jiio- 
noiimed against the enslavement of Greeks by Greeks, but violated 
his own principle, to winch, however, Iqiimniondas ind Pclopidas 
appear to have been faithful (4) Piracy and kidnapping Ihe descents 
ol pirates on the coasts were i perpetual source of dangi r tin pir ite 
was a g liner either by the sale or by the redemption of his captives 
If ransomed the victim became by Athenian law the slave of his 
redeemer till he paid m money or labour the puce whieh had been 
given feir him Kidnappers (andrapodi-itae) earned off children i vi n 
m eitu s, and reared them as slaves Whether from hostile for ly s or 
from piracy, any Greek was exposed to the nsk of enslavement 
(5) Commerce Besides the sale of slave s which took place is a result 
of the capture of cities or other military opiritions, there was a 
systematic slave trade Syn i, Pontus, Lydii, G il itia, and above 
ill 1 brace were sources of supply 1 gy pt and Ethiopia also f umi-hi d 
a certun number, ind Italy a few Of foreigners, the \siatics bore 
the greatest value, as most amenable to command, and most ver cd 
in the arts of luxunous refinement But Greeks were higmst of all 
m esteem, ind they were much sought for foreign sale Greece 
proper and Ionia supplied the petty Eastern pnnees with courtesans 
ind female musicians and dineers Athens was an important slive 
m irket, ind the state profited by a t ix on the sales but the pnncipal 
marts were those of Cyprus, Samos, Ephesus and especially Cluos 

Ihe slaves were empkiyed eitlicr in domestic service — as house- 
hold managers, attendants or peixonal escorts — or in work of other 
kmels, agricultural or urban In e^arly Attica, and even _ 
down to the time of Pencks, the landowners lived m the 
coimtiy Ihc Peloponnesian War introduced a change 
and after tJiat time the proprie tors re sided at Athens, and 
the cultivation was in the hands of slaves In manufactures and 
commerce, also, servile gradually displaced fret lalxiur Speculators 
either directly employed slaves as artisans or comrne rcial and banking 
agents or lured them out, sometimes for work m mines or factones, 
sometimes for service m pm ate houses, as cooks, flute-players, <S,e , 
or for vder uses There were also public slaves, of these some 
belonged to temples, to which tliey were presented as offerings, 
amongst them being the courtesans who acted as hierodult at Gonntli 
inj it Ery X in Sicily others were apjirojin itcd to the service of the 
m igistrites or to public works , there were at Athens 1200 bey tin in 
aiclieis foi the police of the city slaves served, teio, in the fleet 
anel were employed m the annics, — commonly as workmen, uul 
exceptionally as soldieis 

Ihe condition of slwes at Athens was not in general a wretched 


one Demosthenes (In \hd p 530) says that 
from whom the slave-, were benight were mfoim 
milel treitmcnt they rcceiveei, they wenild eii 
great esteem for the \thenians Plautus in 111 
thinks it iiecessarv to explun to the spectatoi 
slaves at \thens tnjoveel such privileges and e\ 
be surjiiising to a Koman auelie net llie slaw v 
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certain custemary rites into his position in tin fiinih lit was m 
pnetice though not bv law, permittid to accnmulile i jnivate fund 
of his own Ins marriage was also re eognize (1 bv custom though in 


gencial txe hided fiom sacred ccicmomcs and jniblie sae nlices sieve s 
wcic idmissiblc to religious assoei itions of epmati Kind there wcie 


some pojmlar festivals m which they were allow ( el to jniticijxite 
they hill even special ones for theinsehcs both it Vtluns and in 
other (ireck centics Iheir remains were elejiositiel 111 the fami’y'^ 


tomb of their master who sometimes Greeted monuments in testi 


monv of his affection and regret They often livexl on terms of 


intimacy either with the head of the house or its \ounger mem be rs , 
but it IS to be feared that too often this intimacy was foindcd 


not on mutual rcsjiect, as m the heroic example of Ulysses and 
Eumaeus, but on insolent self-assertion on the one side and a spirit of 
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unwprthy compliance on the other, the latter having its vaxson d itre 
in degrading services rendered by the slave Aristophanes and 
Plautus show us how often resort was had to the discipline of the lash 
even m the case of domestic slaves Those employed in workshops, 
whose overseers wtrt themselves most commonly of servile status, 
had probably a harder lot than domestics , and the agricultural 
labourers were not unfrequcntly chained, and treated much in the 
same way as beasts of burden The displeasure of the master some- 
times dismissed his domestics to the more oppressive labours of the 
mill or the mine A refuge from cruel treatment was afforded by 
the temples and altars of the gods and by the sacred groves Nor 
did Athenian law have the slave without protection He had, as 
Demosthenes boasts, an action for outrage like a freeman, and his 
death at the hand of a stranger was avenged like that of a citizen 
(L urip H^c 2"iS), whilst, if caused liy his master's violence, it had 
to be atoned for by exile and a religious expiation Lven when the 
slive had killed his master, the relatives of the house could not 
themselves inflict punishment , the> were obliged to hrnd him over 
to the magistrate to be dealt with by legal process The slave who 
had just groum's of complaint against lus master could eleinand to 
be sold when he alleged his right to liberty, the law granted h.m 
a de fonder and the sanctuaries offered him an asylum tUl judgment 
should be given Securities were taken against the revolt of slaves 
by not associating those of the same nationality and language tin y 
were sometimes fettered to prevent flight, anef, after a farst attempt 
at escape, branded to facihtate their recovery There were treaties 
between states for the extradition of fugitives and contracts ef 
mutual assurance between individuals against their loss by flight 
Their meJination to take aelvantagc of opportunitus for this puipose 
IS shown by the number that escaped from Athens to jom the 
Spartans when oecupymg Deeelea There were formidable revolts 
at the mmes of I aunum, and more than onee m Cluos The cvidenee 
of slaves women as well as men — was often, with the consent of 
their masters, taken by torture , and that method is generally 
commended by the orators as a sure means of arriving at the truth 

The slave could purchase his liberty with his pecultum by agnt- 
ment with his master He could be hberated by will, or, during his 
_ , master’s life, by pioclamation m the theatre, the lavv 

oMifon " couits, or other pubUc places, or by having his name 
^ inscribed m the pubhc registers, or, 10 the later age of 

Greece, by sale or donation to certain temples — an act which did 
not make the slave a hicrodulus but a freeman Conditions were 
sometimes attached to emancipation, as of remaining for life or a 
definite tunc with the former master, or another pcison named by 
him, or of pei forming some speenl service , payments or rights of 
succession to property might also be reserved By manumission 
the Athenian slave became in relation to the state a inctic, in relation 
to his master a chent He was thus in an intermediate condition 
between slavery an^l complete freedom If the freedman violated 
his duties to his patron he was subject to an action at law, and if 
the decision were against him he was again reduced to slavery 
He became a full member of the state only, as m the case of foreigners, 
by a vote in an assembly of six thousand citizens , and even this 
vote might lie set aside by a grap/u paranomon Slaves who had 
rendered eminent services to the public, as those who fought at 
Arginusae and at Chat ronea, wore at onee admitted to the status of 
citizens in the class of (so-called) Platacans But it would appear 
that even in the ir ease some civic rights were reserved anti accorded 
only to their t hildi cn by a female citizen The number of freedmen at 
Athens seems never to have been great (bee further GKfcbct, 
Ancient History, § 5 ) 

It IS well known tliat Aristotle held slavery to lx. necessary and 
natural, and, under just conthtions, boncfieial to both parties m 
the reLition— views which were correct enough from the 
vie^Ton P'^^^^tical side, regard being had to the contemporary 
tlmyerv state His practical motto, if he is the author of 

~ die Lconomus attributed to him is — no outrage, and 
no familiarity ” There ought hi says to be held out to the slave 
the hope of hbeity as the reward of his service Plato condemned 
the practice, wlncli the theoiy of Aristotle also by implication sets 
aside as inadmissible, of L reeks havmg Greeks for slaves In the 
Laws he accepts the institution as a necessary though cmbariassing 
one anel recommends for the safety of the masters that natives of 
ditlerent countries should be mixed and that tjity should all be well 
treated But, whilst eonelemning harshness towards them, he 
encourages the feenng of contempt for them as a class Ihe later 
moial schools of Greece scarcely at all concern themselves with the 
institution Ihc Ejiicurean had no scruple about the servitude of 
those whose labours contnbuteel to his own indulgence anel tran- 
quillity Ihc Stoic regareled the condition of freedom or slavery as 
an external accident indifferent m the eye eff wisdom to him it 
was irrational to see m liberty a grounel of jiride or in slavery a subject 
of Complaint fiom intolerable indignity suicide was an ever open 
means of escajie The poets — especially the authors of the New 
Comedy — strongly inculcate humanity, and insist em the fiuida- 
mental equality of the slave The celebrated homo sura is a 
translation from \lexis, anel tlie spirit of it breathes in many passage s 
of the (xH ( k (fiama A fragment of Philemon declares, as il m replv 
to Aristotle that not nature, but fortune, mak s the slave Luripieica, 
as might be expected from his humanitarian east of sentiment, i id 


the " premature modernism " which has been remarked in him, 
uses above the ordinary feelings of his time m regard to the slaves 
As Paley says, he loves " to record their fidehty to tlielr masters 
their sympathy in the trials of life, tlxir giatitudefor kindness and 
eonsiderate treatment, and their pride m bearing the character of 
honourable men lie allows Uiem to reason, to advise, to 

suggest and he even makes them philosophize on the follies and 
the indiscretions of their supt nors (compare Med 54 , Orest 
K69 , Hel 72« Ion, 854, I rag Melan 50O Phrix b2j) But 
we are not to suppose tiiat even he, latitudmarian and umovator .i^ 
he was, could have conceived the possibility of abolishing an in- 
stitution so deeply rooted in the social conditions, as well as in the 
ideas, of his time 

(For the Helots m Laconia, see Helots ) 

Rome — We have already observed that the Roman system of 
life was that in which slavery had its most natural and relatn ely 
legitimate place , and actonlmgly it was at Rome that, as Bhir 
has remarked, the institution was more than anywhere else 
“ extended m its operation and methodized m its det uls ” 

Wc must distinguish from the later slivcry at Koine what 
Monimben calls the old in some me'asurc innocent ' slavery, 
imder which the farmer tilled the land along with his sources 
slave, or, if he possessed more land than he could manage, 
placed the slave- eithei as a steward, or a-, a sort of lessee obhged to 
render up a portion of tht produce — over a det lelud faun Though 
slaves were obtained by the eaily victoues ot Koine ovei her Italian 
neighbours, 110 large number was emjiluyed on the smsll holding of 
those periods But the t xtonsion of projierties m the hands of the 
patricians, and the continual absences of citizens reejuirtd by the 
expanding system of lomjucst necessarily biought with them a 
dem.vnel for slave labour, which was inertasnigl> suj'phcri by captives 
taken m war Of the number furnished from this source a lew 
particulars from the time of the maturt rejiubhe and the Inst century 
of the empire will give some idea In 1 juius, after the victories of 
Aemihus Paullus, 150,000 eafitivts were sold The prisoners at 
Aquae Sextiae and Vcrcellie weie tjo,ooo Teutons and do 000 
Gimbri Caesar sold on a single occasion m Gaul 03 000 captives 
But slavery, as Hume has shown, is unfavourable to population 
Hence a regular eommeice in slaves w is established, which was based 
on the systematically prosecuted hunting of man ind mdieatcd 
an entire perversion of the primitive institution whieh w is c sscntially 
connected with conquest The pirates sold gieat numbers of slave s at 
Delos, where was tlie clucf market for this kind of wares and these 
sales went on as really, though moie obscurely, altei the sueeesslul 
expeelition of Pompty There was a legul ir impoi lalion to Koine of 
slaves brought to some i xtent from Africa, Spam incl Gaul but 
chiefly from Asiatic countries — Bithvma Galatia, Lappadoiia 
and Syria A portonutn — apparently one-cighth for eunuchs, one- 
forticth for others— was paid on their iinpoit or expoit, and a duty 
of 2 or 4 % on their s^le 

There were other sources from which slaviry was alimented 
though of course in a much less degree Ceitain ofttnees reduced 
the guilty persons to slaveiy [scrvi pocnac), and Uity vv< re employe d 
m public work m the quarries or the mines Giigin illy, a father 
could sell his children A creditor could hold lus insolvent dclitoi 
as a slave, or sell him out of the citv (trans lihiuw) the enslave 
ment of creditors, overwhelmed with usury in tonsiquence ot losses 
by hostile raids or their own absenet on military sirvice, led to the 
secession to the Mons Saeer (493 at) Ihe 1 uetehan law (^2(> n i ) 
restricted the creditor s hen (by virti e of i m\um) to the goods of 
his debtor, ind enactetl that for thi luluie no debtor should be jmt 
in chains but we hear of debtors aiduti to their creditors by the 
tribunals long after— even in the time of tlx I’umc Wars 

There were servi publtii as well as pniuti The seivice of the 
magistiatob was at first in the haiicK of fieemen but the lower 
offices, as of couriers, serv ants of th( 1 1 vv courts, of prisons 
and of teinpKs nere aftcrvnrds hlled by shies Ihe aieats'’ 
execution of public works al o cin’e to be largely com 
mittcd to them i-, the construe turn of loids, the cleansing of the 
sewtrs and the mamtenauce of thi aquefiiil-. Loth kintls of 
functions weie disclnigcd by shies, not only at foiiie, but m the 
ruial and piovincnl municipahtn s The si ik s of a piivate Koinaii 
were divided ixtween the faniilia iiislua and 1hc jamiha tirbaiia 
At the held of the famiha ntsiua was the iilluus, lumself a slaie, 
with tlic wife who was given him at onee to iid lam and to bind him 
to his elutus Undei him were the seiiral gioups tmjiloycd m the 
dilleient brinehts of the exploitation and tin eaic of the cattle ami 
llixks, as well as tivose who kept or piejiaied the food elotlung anel 
tools of the whole staff and those who ittindcd on the master m the 
various species of rural sports V slave piison {a gastnhim) w is 
pait of such an establishment and then were slaves whose office it 
Wc-s to punish the offences of tluir fellows To the pimtha wbana 
belonged those who discharged the duties of domeslu attendanei , 
the service oJ th< toilet, bath table and kitchen, besides the enter- 
tainment et the master and Ins guests by d u.eing singing and other 
arts Iheic were, besides, the slaves who aeeompamed the master 
and mistress out of doors and were chosen for their be luty and 
giacc as guards of honour, for their strength as chairmen or porters. 
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or for their readiness and address m remembering names, delivering 
messages of courtesy and the like There were also attached to a 
great household physicians, artists, secretaries, hbrarians, copyists, 
preparers of parchment, as well as pedagogues and preceptors of 
different kinds —readers, grammarians, men of letters and even 
philosophers —all of servile condition, besides accountants, managers 
and agents for the transaction of business Actors, comic and tragic, 
pantomimi, and the performers of the circus were commonly slaves, 
as were also the gladiators These last wore chosen from {he most 
warhke races — as the Samnites, Gauls and Thracians Famihae of 
gladiators were kept by private speculators, who hireil them out, 
they were somctimts owned by men of high rank 

Several special examples and other indirect indications show that 
the wealthier Romans possessed large famihae This may be inferred 
from the columbaria of the house of Livia and of other great houses 
The slaves of Pcdanius becundus, who, in spite of a threatened 
outbreak of the indignant populace, were all put to death because 
they hod been under thtir master’s roof when he was murdered, 
were four hundred in number Plmy tells us that Caecilius, a 
freedman of the time of Augustus, left by his wil! as many as 4110 
The question as to the total number of slaves at Rome or in Italy 
is a very clillicult one, and it is not, perhaps, possible to arrive with 
any de^ee of certainty at an approximate estimate Gibbon sup- 
poses that there were m the Roman world m the reign of Claudius 
at least as many slaves as free inhabitants But Blair seems right 
in beliovmg that this nunibci, though probably correct for an earhir 

E eriod, 13 much under the truth for the age to which it is assigned 
te fixes tlio proportion of slaves to free men as that of three to one 
for the time between the conquest of Greece (141) n c ) and the reign 
of Alexander Severn** (a d 222-235) The entire number of slaves 
in Italy would thus have been, in the reign of Claudius, 20, b 32,000 
By the original Roman law the master was elothed with absolute 
dominion over the slave, extending to the powi r of life and death, 
which IS not suqnismg when we consider the nature of the f>a(na 
, potesta’i 1 he slave could not posst ss property of any kind , 

whatever he actjuircd was legally his master s He 
was, however, m practice iicnnitted to enjoy and accumulate chance 
earnings or savings, or a share of what ho produced, under the 
name of pecuhum A master could not inter into a contract with 
his slave, nor could he accuse him of theft before the law for, if 
the slave took anything this was not a subtraction, but only a 
displacement, of property Ihe union of a male and female slave 
had not the legal character of a marriage , it was a cohabitation 
{contubernium) mcrily, which was tolerated, and might be ternunated 
at will by the master a slave was therefore, not Capable of tlie 
crime of adultery Yet general sentiment seems to have given a 
Slrongir sanction to this sort of connexion the names of husband 
and wife are freely used 111 ulation to slaves on the stage an<l even 
in the laws, and in the linguage of the tombs For entering the 
military service or taking on him any state office a slave was punished 
with fleath He could not in gineral be examined as a witness, 
except by torture A master, whin accused could offer his slaves 
for the qiustion ’ or demand for the same purpose the slaves of 
another and if m the latte t case they were injured or killed m the 
process, their owner was indemnified A slave could not accuse his 
master, excejn. of adulteiy or incest (under the latter name bimg 
included the violation of sacred things or places) , the ease of higli 
treason was afterwards added to th< sc An accused slav c could not 
invoke the aid of the tribunes The penalties of the law for crime 
weic specially severe on si ivcs 

ColumiUa, like Xenophon, favours a certain fnendhncss and 
familiarity m one s intercourse with lois farm slaves Cato ate and 
_ drank the same coarse victuals as his slaves, and evin had 

tea matt chiUlien suckled by his wife, that they might imbibe a 
fondness for the family But he had a strict cve to profit 
m all his dealing-, with them He allowed the contubemium of 
male and ft male slivts at the price ol a money payment Irom 
their pccidmm Coluimlli regarded the guns from the birfhs as a 
sufficient Tiiolne lor tncouraging these unions, and thought that 
mothers should bt lewinled for their fecundity, V irro, too, seems 
to h IV L taken this \ ic w I he immense extension of the ruial estates 
{lahfitndia) made it impossible for misters to know their slaves, 
even if they were disposed to t ike tiouble for tin purposi Lffeetivc 
supc riul( lulenee even by oviiscers became less cisy the use of 
chains was mtrorhu < d, and these were worn not only in the held 
during working liours but at night m the sigastiUuni where the 
slaves slept Urban slaves had prob iblyolteii a life is httle env 1 able, 
cspecidly those who vvoiked it trides for spteuUtois J-ven in 
piivcite housi s at Rome, so late as the time of Ovid the porter was 
chamc d In the familia w bana the f iv ourites of the maste r had good 
treatment, and might exercise some influence over him which would 
lead to their receiving flattery^ and gilts from those who sougut lus 
vote or solicited his support Doubtless there vv is often genuine 
mutual irtection slave s some time s, as m notcel instances duni g the 
civil wars, showed the noblest spirit of devotion tea their misteis 
Those who were not mm ites of the household but weio cmployt'd 
outside of it as keepers of a shop or boat, chiefs eif workshops, or 
clerks m a mercantile business, had the adv ml ig. ol gie iter freedom 
of action The slaves of the Zeno and the lani'ita weie probablv m 
most cases not only degraded but unhappy Ihe lighter punish- 
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ments inflicted by masters were commonly person il chastisement or 
banishment from the town house to rural labour , the severer were 
emiiloyment m the mill (pistrtnum) or relegation to the mines or 
quarries To the mines also speculators sent slaves , they worked 
half-naked, men and women, m chains, under the lash and guarded 
by soldiers Vedius Polho, in the time of Augustus, was said to 
have thrown lus Slaves, condemned soinetinus lor trivial mistikes 
or even accidents, to the lampreys in his fishjxuul Cato advistd 
the agriculturist to sell his old oxen and bis old 1 ive , as well as lus 
sick ones , and sick si ives were exiiosed m the isl md of AwSculapius 
in the Tiber by a decree of Claudius slaves so exposed, jl they 
recovered, could not be leclaimed by their masters 

Though the Roman slaves were not, bke the Spartan Helots, kept 
obedient by systematic terrorism, their large numbers were a constant 
source of danger The law under which the slaves of Pcdanius wer- 
put to death, probably introduced under Augustus and more fully 
enacted under Nero, is sufficient proof of this anxiety, whith iiidetd 
IS strongly stated by 1 aeitus in lus uai i ative ol the f it ts i here had 
been many conspiracies amongst the slaves in the course of Roman 
history, and some formidable msuneetioiis Ihe growth of the 
lattfundia made the slaves more and more numerous and formidable 
Free labour was diseounten<mccd Cato, Varro and Columella all 
agn e that slave labour was to be preferred to free except m unhcaltliy 
regions and for large occasional operations, wlueh probably tran- 
scended the capacity of the permanent famiha rusiien Cicero anti 
Livy bear testimony to the disappearance of a free plebs from the 
country districts and its replacement by gmgs of slavas working on 
great estates The woist form of such praedial slaviry existed 
m bieily, whither Mommsen supposes that its peculiarly harsh 
features had been brought by the Carthagimans In Sicily, accord- 
ingly, the first really serious servile insurrections took place Ihe 
rising under Eunus in 133 n c was with some difficulty suppressed by 
Rupihus Paitial revolts m Italy succeeded and then came lli< 
second Sicilian insurrecliou under Trypho and Atheaio, followed by 
the Servile War m Italy under Spartacus (q v ) Clodius and Milo use u 
bands of gladiators m their city nots, and this action on tin pait ol 
the latter was approved by Cicero In the 1 irst Civil War they were 
to be found m both camps, uid th* murderers of Caesar were escorted 
to the Capitol by gladiators Antony, Oetav lus, and Sextus Pompeius 
employed them 111 the Second Civil Wai uid it is recorded by 
Vugustiis on the Moniimentum Aneyranum that he gave back to 
their masters for punishment ibout 30,000 si ivi s who had absconded 
md borne arms against the state Under Tiberius, at the death of 
CaliguLa, and in the reign of Xero there were threatenmg movements 
of the slaves In the wars from Otho to Vespasian they were em- 
ployed, as Tacitus tells us, even by the most sciupuluus generals 
Blair, in comparing the Greek and Roman systems of slavery, 
points with justice to the greater facility and frequency of emancipa- 
tion as the gn at superiority ol the latter No Roman slave, he says, 
needed to dtspair ol becoming both a freeman and a citizen 
Manumission was of two kinds — justa or regular, and minus pida 
Of manumissto pista there were four modes (i) by idoption, raiely 
resorted to, (2) by testament, already recognized m the Iwelve 
Tables (3) by census, which was ol exceptional use, and did not 
exist later than the time of Vespasian ami (4) by vindtcta, which 
was the usual form In the last method the master turned the slave 
round, with the words liber csto, m the present e of tin praetor, that 
officer or his lictor at the same time stril^g the slave with his rod 
The manumissto minus pista was effeeteel by i suffieient manifesta- 
tion of the will ol the master, as by letter, by words, by putting the 
pileus (or cap of hberty) on the slave, or by any other formality 
which hid by usage become significant of the intention to Jibeiatc, or 
by uch an act as making tlie slave thf guaidian of lus childieu 
This extr i-h gal sort of manumission was ineoinpkb and prtcanous 
even aftir the lex Junta Norbana ( \ o 19), wJuth assimilated the 
position of those so liberated to that of the Latin colonists, under 
the name of Latini juniores tlu person remained 111 the eve of the 
law a slave till his death and could not dispose ol lus pecuhum 
A freedman, unless he bee line such by oper ilion of livv, remvined 
chent of his master, and both were bound bv the mutu il obhgitions 
ansing out of that relation These obhgilioiis existed ilso m tiie 
ease of freedmen of tlie stiti, of citus, Rmples and eoiporatiors 
The freedmiu took lus former mister s n line , be owcel him defereuet 
{obsequtum) and aid {officium) , and iieghet of these obi gallons w is 
punished, m extreme eases even with loss of liberty Condit ons 
miglit be vniiexcd by the master to the gitl of freedom is of continued 
residence with him, or of general St rv ice or some jiirtieulu dull lobe 
performed, or of a money payment to be mule But the prietor 
Rutihus, ilxiut the beginning ol the ist century Be , limited the 
excessive imposition of such conditions, and lus restnetions were 
cirncd further by the liter jun.-ts and the impeiiil eonstitutions 
I ailing naturil heirs of in intestUe free dm in the mister, now 
ilron, succeeded to his projKrty at his de ath md he eoulel disposo 
V will of only half his jiossessions, the jiiliem lectiving the other 
half Freedmen and their sons were subject to eivil disabihtic^ the 
thud generation bccime tngtnin (tull citizens) Thus, the slave 
element tendeil to merge itself iii the gi neril pojiulir beady 

It was often a peeiimarv advautige b) the inastel to libciate his 
si IV e , he obtameel a pay ment w Inch t uabled him to buy a substitute 
and it the same time gamed a eheiit This of couisc piesupposes tho 
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recognition of the riglit of the slave to his fecuhum , and the same 
IS implied in Ciceio s statement that a diligent slave could in six 
years purchase Ins freedom Augustus set himself against the 
undue multiplication of mantmnssions, probably considering the 
rapid succession of new citizens a source of social instability, and 
recommended a •'’n lar policy to his successor The lex Aclia 
S( nti i (about AD 3) foi bad< manumission, except m strictly hmited 
eises, masUis ti'ulei -o years of age or of slaves under 30, and 
the h X 1 un i Cam 1 1 ( ibout a d 7) lixed the proportion of a man s 
slaves which he could hbcritc by testament, and foibadc more than 
a hundred being so t 'fi inchised, whatever might be the number of 
the famiha Undu tin empire the freedmen rose steadily m influ- 
tnee, they beeam( idmis ible to the rank of equitts and to the 
senitc", they obtniicd piovineial governments, and were appointed 
lo offices m the nnpfiiil household which virtuallv pined them at 
Ine head of administrative departments (see Pali as and a vrcissus) 
Freedmen of liuinbler rank, on the other hand hllcd the minor 
offices in the admmistr itive service, in the city cohorts, and m 
the army and \\c sliall find that they entered largely into the 
trades and professions when free labour began to revive Ihty 
.ippcarcd also in literature, e g Tiro, the amanuensis of Ciccro , 
Hyginus, the librauan of Augu tus Livius Andronicus, Caccilius, 
Statius, Terence, Pubhlius Syrus Phaedrus and Lpictetus 
In the 2nd centuiy of the Christian era we find a marked change 
nith respect to the institution of slavery, both in the region of 
tlioiight and m that of law Already the principles of reason and 
luimanity had been applied to the subjcit by Suuca But it was 
in flic 2nd centuiy, as \vc have siid, that '^the victoiy of moral 
ideas in this, a^ m ouier dcpaitments of life, bee ime decisive 
Dio Chrysostom, Inc adviser of 1 r ij in, is the first Greek wntir who 
h IS pronouneeil tlic principle of slavery to Ixi contrary to the law of 
nature ' (Mark Pittison) And a parallel ehinge is found m the 
piacticil policy of the state The military vocation of Rome was 
now f( It to h ivc rcachc d its normal limit-, and tue empf rors, under- 
standing that, in the future, industrial activity must prevail, 
Ijrt pared the abolition of ‘-la very as far as was then possible, by 
lionouring the freeduu 1, by protteting the slave against Ins master, 
and by facilitating m innmissions fhe general tendency both of the 
imperial constitutions uul of the maxims of the legists is m fivour 
of libcitj riu ])rubees of exposure and sale of children, and of 
giving thi m in pkclgf for debt are forbidden Diocletian forbade a 
Irie m in to sell liimsr if Kidn ippers {plagtartt) were punished with 
death The insolvint dibtor was withdrawn from the yoke of his 
creditor While Inc slave tradi w is permitted, the mutilation of 
boys and young men, too ott« u prictised, was punished with exile 
and even with di itli In redhibitory actions ffor the annulment 
of sales), if a slivc wire retuincd to the seller, so must ilso be his 
parents, brothers ind personae contuhermo conjunctae In the inter- 
jiretation of Icstaim jls it w is to be assumed that nv mbers of the 
same family were not to be sepaiated by the division of the succession 
Hit law also favouied m special eases the security of the pecuhum, 
though in general prineiple it still remained the property of the 
master The stiti gi intid to public slaves the light of beipitathing 
half thtir possissions and piivate persons sometimes p« rmittcd 
similar dispositions evm to a greattr extent, though only witmn the 
janttha Hadria 1 took fiom m iste rs the power of life and dt ath and 
abolished the subteiianoan piisons Antoninus Pius punished him 
who killed his own slav e as if he h id kilU d another s Already in the 
time of Nero the m \( 'slrite-. had been ordered to recene the sla\e s 
eomplamt of ill tr. itm it and the lex Petroma belonging to the 
same or an earlier jiniod, forbailc masters to hand over their slaves 
to combats with dd bi ivi-, Antoninus directed that '•1 iv( s treated 
Mith < xcessivc eru( l(y% who had taken refuge at an altar or impcri il 
image, should be soVl , and this provision was extended to cises m 
which th( m isti r li id < mployed i si ive m i way dt giadmg to him or 
beneath his ch iract> r M Aurelius g i\ e to masters an action against 
their slaves foi any t aii'-t’ of complimt, thus bringing their relation 
more directly und' r the survtdlance of liw and jniblic opinion 
slave s oath could still not bt biktn in \ court ol law, he was 
inUrrogitcd by the question”, but the emperors and jurists 
limited m various v\ u 1 the application of torture, adding, however, 
as ne have mentiom el, to the e ist s in which it coulel previously be 
Lppealed to that of the crime of majestas For certuu alFgcel 
offences of tin raa ter the slave could bring m action, being 
reprc'=ent(d foi tU< jiurpose by an ac^sertor Emancipation was 
1 vcditated I he power of imposing conditions em te timentary 
inaniimissions waT u bide el, inel these conditions mterpietcel in the 
e n e most f ivenir itd< to freedom I he emperor could confer hberty 
b\ presenting i gold nr ' to a sHve with the consent of the mistci, 

1 'd tne li gal proci ■> c ih d ttititiilio natahum made him a full citizen 
It w IS ele eieleel th i1 lil> ly cenild not be forfeited even by a pre'-cnji- 
lum of sixtv year-, dm 1 10 a 

The rise of Cm tia 1 > in the Roman world still fuither improved 
the conaition of th slivi 1 In sentiments it create d were not only 
.. favour ibl< to the h 1 n me tre itment of the < lass in the 

but were the gi rms out of which its entire libcra- 
® .f" *' tion w is d( stmed, at i later penod, m part to arise It is 

’ ^ soineCimes objected that the Christian church did not 

denounce slave r\ i > social ennn and insist on its aboht on We 
have seen that si ivery was a fund imental e’ement of the old Roman 


constitution When the work of conquest had been achieved, it could 
not be expected that a radical alteration should be suddenly wrought 
either in the social system which was in harmony with it, or even m 
the general ideas which had grown up under its influence The latter 
would, indeed, be gradually affected , and accoidingly we have 
observed a change m the pohey of the law, indicating a change m 
sentiment with respect to the slave cl iss, which does not appear to 
have been at all due to Christian teiclung But the institution 
itself could not be at once seriously disturbed ihe results must 
have been disastrous, most of all to the slive population itself 
Before that end could be accomplished, an essentiilly new social 
situation must come mto existence But m the meantime much 
might be done towards further mitigating the evils of slavery, 
especially by impressing on master and slave their relative duties and 
controlling th< ir behaviour towards one anoth< r by the exercise of an 
independent moral authority Ihis was the work open to the 
Christian priesthood, and it cannot be denied that it was well dis- 
charged Whilst the fathers agree with the Stoics of the 2nd century 
m representing slavery as an indifferent circumstance m the eye of 
religion and morality, the contempt for the class which the Stoics too 
often exhibited is m them replaced by a gc nume sympathy They 
protested against the multiplication ot si iv es fiom motives of vanity 
in the housts of the grcit, against the gladiatorial combats (ulti- 
mately abolished by the noble self-devotion of a monk) and against 
the consignment of slaves to the tneatrical proft sion, which was 
often a school of corruption 1 he church also encouraged the emanci- 
pation of individual slaves and the redemption of captives And 
its influence is to be seen in the legislation ot the Oinstian emperors, 
which softened some of the harshest ft itures that still marked the 
institution But a stroiger mflue ce of Cluistianity ippears in 
1 heodosius, and this influence is at the hight st in the legislation of 
Justinian Its systematic effort is, in his own words, pro libertate, 
quam et fovere et tuiri Rom ims legibus ct praccipuc nostro numini 
pcculiart est Law still icfused m gcnci al to rceognize the marnages 
of slaves , but Jusliuiau give them a 1 < g il v ihu iftir emancipation 
in estiblislung lights of succession Unions between slaves and fut 
women, or between i freeman and the female slave of another, 
continued to be forbidden, and were long punished m certain circum- 
stances with atrocious seventy As witness, the slive was still 
subjiet to the question , as cnmm il, he was punished with greater 
rigour than the Ireemin If he accused his master of a crime, unless 
the charge w is of treason, he was burnt But he could maintain a 
legal claim to his own hberty, not now merely thiougli an adsator, 
but m person A female slave was still held incapable of the offence 
of ailultery , but J ustinian visited with d( ath alike the rape of a 
slave or freedwoman and that of a free maiden Already tin master 
who killed his slave had been punished as for homicide, except m the 
case of Jus unintended death under correction , ( oiistantine tre itcd 
as homicide a number of specially-enumerated acts ol cruelty Even 
uneler 1 heodosius the combats of the amphitheatre were permitted, 
if not encouraged, by the state authorities , tnese spoils were still 
expected from the candidates for public hoiiouis Combats of men 
with beasts w( re longest continued , they had not ceased even in the 
early years of the reign of Justinian A mw process of manu- 
mission was now esbiblishcd, to be pcifoimed m the churches 
through the interveation ol the mmisteis of religion, and it was 
jirovided that clencs could at iny time by meie expression of will 
liberate their slaves Slaves who were admitted to holy orders, or 
who entered i monastery, became freemen, undei certain lestriclions 
framed to pievent fraud or injustice Justinian abolished the 
personal conditions which the legislation of Augustus had required to 
be satisfied by the master who emancipated and the slave who was 
manumitted, and xemoved the limitation of numlier 1 ue liberated 
si ivc, whatever the process by which he h id obtained his freedom, 
Ixicamc at once a full citizen, his forme r m aster, however, retaining 
the right of patronage the abolition ot wlucli would probably have 
diseour igcd emancipation 

Transition to Serfdom — The slavery of the working classes 
was not directly changed into the sy stem of personal freedom 
There w-as an intermediate stage which has not always been 
sulFiciently discriminated from slavery We mi^an the i6gime 
of serfdom In stud\ mg the origin of this transitional state of 
things, four principal considerations have to be kept in view 
(i) As Gibbon observ'es, the completion of the Roman system of 
conquest reduced the supply of slaves It is tiue that, when 
the barbarian invasions began in the 3rd century , many captives 
were made, who, when not enroll*, d m the um\ , weie cmploved 
m agriculture or domestic servnee , but the regular importation 
w IS mere.' inglv diminished fnis improved the eondition of 
the slave h/ rendering his existence an object of greater value 
to his mi ter It v,as clearh to the interest of each family 
to preserve indefmitelv its own hereditaiy slaves Hence the 
abolition of the external slave trade tended, in fact, to put an 
end to internal sales, and the slaves became attached to the 
households or lands of their masters (2) The diminished supply 
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of slaves further acted in the direction of the rehabilitation of 
free labour A general movement of this kind is noticeable 
from the 2nd century onwards hreemen had alwavs betn to 
some extent employed in the public service In private service 
superior posts were often filled by freedmen , the higher arts — 
as medicine, grammar, painting — were partly m the hands of 
freedmen and even of tngcnui , the more successful actors and 
gladiators were often freedmen In the factories or workshops 
kept by wealthy persons slave labour was mainlv employed , 
but free artisans sometimes offered their services to these estab- 
lishments or formed associations to compete with them \Vc 
have seen that free persons had all along been to some extent 
employed m the cultivation of land as hired labourers, and, as we 
shall presently find, also as tenants on the great estates How 
all this operated we shall understand when we examine the 
remarkable organization of the state mtrodifttd by Diocletian 
and his successors (3) This organization established in the 
Roman world a personal and hereditary fixilv of professions and 
situations which was not \ery far remo\ed from the caste system 
of the East The purpose of this was doubtless to resist by a 
strong internal ronsohd tion the shock of the invasions, to secure 
public order, to enforce industrious habits, and to guarantee 
the financial resources of the stxte Personal independence 
was largely sacrificed, but those still more important ends were 
m a great measure attained This system, by diminishing the 
freeman’s mastery over himsi If and his pow'cr to determine his 
occupation, reduced the interval between him and the slave , 
and the latter on the one hand, the free domestic servant and 
workshop labourer on the other, both passed insensibly into the 
common condition of serfdom (4) The corresponding change, 
m the case of tht rural si ivi s, took place through their being 
merged in the order of coloni The Roman colonus was originally 
a fne person who took hnd on lease, contra< ling to pay to the 
proprietor either a fixed sum annually or (when a colonus par- 
liartus) a certain proportion of the produce of the farm Under 
the emperors of the 4tli centurs the name designated a eedtivator 
who, though personalis frte, was attached to the soil, and 
transmitted his condition to his des< end ints , and this became 
the regular status of tht mass of Roman ciiltnatois I he chss 
of coloni appears to have been composed partly of tenants bv 
contract who had incurred laigt arrears ot rent and were detained 
on the estates as debtors (ol^a^^ra/i},partl\ of foreign captives or 
immigrants who w^ere settled mthis condition on the land, and 
partly of small proprietors ant other poor men who voluntarily 
adopted the status as an improvement m their position Jhey 
paici a fixed proportion of the produce (pars agrarta) to the owner 
of the estate, and gave a determinate amount of liboar (opcrai) 
on the portion of the domain whieh he kept m his own hands 
(mansus domintcus) Ihc law for a long tune took no notice of 
these customary tenures, and did not systematically constitute 
them until the 4th ( entur\ It was indeed the requirements of the 
fiscus and the consi nption which impelled the imperial govern- 
ment to regulate the sy stem 1 he coloni were inscribed (adscripu) 
on the registers of the census as paving taxes to the state, for 
which the proprietor was responsible, reimbursing himself foi the 
amount In a constitution of ( onstantine ( \ d 3^2) we find the 
colonus recognized as permanently attached to the land If he 
abandoned his holding he was brought back and ymnished , and 
any one who received him had not only to restore him but to 
pay a penalty He could not marry out of the domain , if he 
took for wife a colona of another proprietor, she was restored to 
her original locality, and the offspring of the union were divided 
between the estates Ihe children of a colonus were fixed in the 
same status They and their descendants were retained, m the 
words of a law of Theodosius, “ quodam aetermtatis jure,” 
and by no process could be relieved from their obligations 
By a law of Anastasius, at the end of the 5th century, a colonus 
who had voluntarily come into an estate was by a tenure of 
thirty years for ever attached to it The master (domtnus) 
could inflict on his coloni “ moderate chastisement,” and could 
chain them if they attempted to escape, but they had a legal 
remedy against him for unjust demands or injury to them or 
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theirs In no case could the rent or the labour dues be increased 
The colonus could possess propirtv of his own, but could not 
alienate it without the consent of the mister Thus, whilst the 
mtml)ers of the class were personally free, their condition had 
some incidents of a scmi-servile character I hey are actually 
designated bv Theodosius, “strvi terrae cm niti sunt” And 
Salviin treats the proposition “ coloni divitum fiunt ” as equi- 
valent to ‘ vertuntur in servos ’ ihis is indeed an exaggeration , 
the colonatus was not an oppressive s\stem , it afforded real 
security against unreasonable demands and wanton disturbance, 
and it was a great advance on the system of the famiha rusitca 
But the point which is important is thit there was i certain 
approximation between the condition of th«. colonus and the 
slave which tended towards the fusion of both m a single 
class 

Besides the coloni there were on a great estate — and those of 
the 4th century were on a specially large scale— a number of 
pracdial slaves, who worked collectiveK under overseers on the 
part of the property which the owner himself cultivated But 
it w IS a common practice to settle ccitim of the slav^es (and 
possibly also of the freedmen) on other portions of the estate, 
giving them small farms on conditions similar to those to which 
the eolcmi were subject Ihc c slaves arc, m fact, described bv 
Ulpian as quasi coloui They had their own households and were 
hence distinguished as casati In hw these slaves were at first 
absoluteK at the disposal of their masters , tlu y had no propertv 
in the strict sense of the word, and could be sold to another 
proprietor and separated from their families But the hndlord s 
interest and the general tone of feeling alike modified practice 
even before the intervention of legislation , the v were habiluallv 
continued in their holdings, and came to possess in fict a per- 
petual and hereditary enjoyment of them Bv a law of \alcn- 
tinian I (377) the sale of these slaves was interdicted unless the 
land they occupied were at the same time sold Ihe legal dis- 
tmelion between the coloni and the slave tcnints continued to 
exist after the invasions, but the pixctual cliftc’'cnce w a> 
greatlv attentuated The colonus often occupied a servile 
mansus, and the slave a mansus ongmallv appropriated to a 
colonus Intermarriages of the two classes became frequent 
Alreadv at the end of the 7th century it does not appear that 
the distinction between them had any substantial existence 

The influence of the Northern invasions on the change from 
slaverv to serfdom was, in all probability, of l.ttle account 
The change would have tak^n place, though perhaps not so 
spccdiK if they had nevmr occurred For tlu development of 
the Middle Ages see Serjdom and Villfnac.f 

Modirn Slave Trade — Not v'ery long after the disappeannce 
of serfdom m the most advanced communities comes into sight 
the new svstem of colonial slavery, which, instead of being the 
spent ineous outgrowth of son il necessities and sulistrvmg i 
tempor iry need of human development, was politically as well as 
moralK a monstrous aberration 

In 1442, when the Portuguese under Prince licnrv the 
Navigator were exploring the \tlantit coast of Afnev, one of 
his officers, \ntam tionsalves, who had captured some 
Moors, was directed bv the prince to carry them hick cohnUs 
to Africa He received from the Moors m ^xih n.gi lor 
them ten bheks ind a quantity of gold dust I his excited thi 
cupidity of his fellow-country men , and they fitted out a hrgt. 
number of ships for the trade, and built several forts on the 
African coast Many negroc s were brought into Sp<iin from these 
Portuguese settlements, and the colonial slave trade first miv ars 
m the form of the introdiu tion into tht newly -discovered western 
world of descendants of these negroes Wlun \ieolas de 
Ovando was sent out in 11502 as governor of Haiti, whilst 
regulations, destined to prov'e illusory, were mule for the pro- 
tet tion of the natives of the island, permission vv is giv en to carrv 
to the colony negro slaves, born in Seville ind other parts of 
Sp iin, who hatl been instructed in the Christian faith It appe ars 
from a letter of Ovando in 1503 that there werp at that time 
numbers of negroe s in Haiti , he reijuested that no more might 
be permitted to be brought out. In 1510 and the following years 
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King Ferdinand ordered a number of Africans to be sent to 
that colony for the working of the mines 
Before this time Columbus had proposed an exchange of his 
Carib prisoners as slaves against live stock to be furnished to 
Haiti by Spanish merchants He actually sent home, in 1494, 
above 500 Indian prisoners taken in wars with the caciques, 
who, he suggested, might be sold as slaves at Seville But, 
after a royal order had been issued for their sale, Queen 
Isabella, interested by what she had heard of the gentle and 
hospitable character of the natives and of their docility, procured 
a letter to be written to Bishop Fonseca, the superintendent of 
Indian affairs, suspending the order until inquiry should be made 
mto the causes for which they had been made prisoners, and 
into the lawfulness of their sale Theologians differed on the 
latter question, and Isabella directed that these Indians should 
be sent back to their native country 

Bartulom6 de las Ca&is, the celebrated bishop of Chiapa, 
accompanied Ovando to Haiti, and was a witness of the 
cruelties from which the Indians suffered under his administra- 
tion He came to Spam in 1517 to obtain measures in their 
fa\our, and he then made the suggestion to Charles that each 
Spanish resident in Haiti should have licence to import a 
dozen negro sla\es Las Casas, m his Historta de las Itidtas 
(lib 111 cap iot), confesses the error into which he thus fell 
Other good men appear to have given similar advice about the 
svme time, and, as has been shown, the practice was not absolutely 
new , indeed the young king had in 1516, whilst still m Flanders, 
grxnted licences to his courtiers for the importation of negroes 
into the colonies, though Jmienes, as regent of Castile, by a 
decree of the same y ear forb idc the practice The suggestion of 
1 's ( asas was no doubt made on the ground that the negroes 
could, better th.in the Indians, bear the labour m the mines, 
which was rapidly exhausting the numbers of the latter ^ He 
has sometimes on this plea been exonerated from all censure , 
but, though entitled to honour for the zeal which he showed on 
behalf of the natives, he must bear the blame for his violation 
or neglect of moral principle His advice was unfortunately 
adopted “ Charles, ” says Robertson, “ granted a patent to 
9ne of his Flemish favourites, containing an exclusive right” 
of supplying 4000' negroes annually to Haiti, Cuba, Jamaica 
and Porto Rico “ The favourite sold his patent to some Genoese 
merchants for 25 000 ducats ’ , these merchants obtained the 
slaves from the Portuguese , and thus was first systematized 
the slave trade between Africa and America 

The first Lnghshman who engigcd xn the traffic was Sir John 
Hawkins {q v ) The English slave tiaclers were at first altogether 
Barlaad ^ supplying the Spanish settlements Indeed 

* the reign of Elizabeth passed without any Enghsh colony 
having been permanently established in America But m 1620 i 
Dutch ship from the coast of Guinea visited Jamestown in Virginia, 
and sold a part of her cargo of negroes to the tobacco-planters 
This was the first beginning of slavci-y in British Aineriea , the 
number of negioes was afterwards continually increased — though 
apparently at hrst slowly — by importation, and the field-labour w is 
more and mon pi.rformtd by servile hands, so that in 1790 the state 
of Virginia eon tamed 200,000 negroes 

The African tr idt of 1 ngland was long m the hands of exclusive 
companies , but by in act of tlve hrst year of William and Mary it 
became free and open to all subjects of the crown The Aiiican 
Gompiny, however, continued to exist, and obtamed from time to 
time Urge path line ntiry grants By the treaty of Utrecht the 
asientu •* or contiact for supplying the Spanish colonics with 4800 
I egroes innually, which hid previously passed from the Dutch to 
tile Frcncii v\ is transferreel to Ore it Britain , an 1 ngltsh company 
was to tujo> the monopoly for a period of tlurty ycais from 1st 
^ '•y the contract came to an end in 1739, when the 

( ompUints of the 1 nglish merchants on one side and of the Spanish 
oflicials on the other rose to such a height that Philip V declared lus 


^ The Spaniards, in the space of fifteen years subsequent to the 
discovery of the West Indies, had, as Robertson mentions, reduced 
the natives of Haiti from a million to 60,000 

The Spaniards were prevented from forming establishments on 
the Afncvii coast by the Bull of Demarcation ( Inter caetera ' ) of 
Pope Alixan(,ltr VI (1403), which forbade their acquiring lerritorj 
to the east of llie meridian line of 100 m west of the Azores The> 
could thferiori supply them American possessions with slaves onlv 
b) eortricti with other powers 


dctenmnation to revoke the asiento, and Sir Robert Walpole was 
forced by popular feehng mto war with Spain Between 1680 and 
1700 about 140,000 negroes were exported by the Afncan Company, 
and 160,000 more by private adventurers, making a total of 300,000 
Between 1700 and the end of 1786 as many as 610,000 were trans- 
ported to Jamaica alone, which had been an English possession 
since 1655 Bryan Edwards estimated the total import mto all the 
British colonies of Amenca and the West Indies from 1680 to 
1786 at 2,130,000, being an annual average of 20,095 The British 
slave trade reached its utmost extension shortly before the War Of 
American Independence It was then earned on pnncipally from 
Liverpool, but also from London, Bristol and Lancaster , the entire 
number of slave ships sailing from those ports was 192, and m tliem 
space was provided for the transport of 47,146 negroes Dunng the 
war the number decreased, but on its termination the trade un- 
mediately revived When Edwards wrote (1791), the number of 
European factories on the coasts of Africa was 40 , of these 14 were 
English, 3 French, 15 Dutch, 4 Portuguese and 4 Danish As correct 
a notion as can be^obt lined ot the numbers aiiuuaily exported from 
the continent about the j ear 1790 by traders of the several Europi an 
countries engaged m the traffic is supplied by the follow mg state- 
ment — ‘ By th^ British, 38,000 , by the I leiieh 20,000 , by the 
Dutch, 4000 , by the Danes, 2000 , by the Portuguese, 10 000 , 
total 74,000 Thus more than half the trade was in British hinds 
The hunting of human beings to make them slaves was gre itly 
aggravated by the demand of the European colonies Ihe native 
duels engigeil in forays, sometimes even on tlieir own 
subjects, for the purposcof procuring slavesto be exeh uigcd 
for Westtm commodities They often set file to a villige . “ 

by night and captured the inhabitants when tr>ing to ^ * 
escape Thus all that was shocking m tlic barbarism ot Afnca was 
multiphcd and intensifie-d by this foreign stiniulation Exclusive 
of the slaves who died before they siih d from Africa, 12^ % were lost 
during their passage to the West ludits , at Jam uca 4^ % died whilst 
in the hai hours or befoie fin s.ih and one -thud more m the season- 
ing ” Thus, out of eveiy lot of 100 shipptd fiom Africi 17 died m 
about 9 weeks, and not more than 50 lived to be effective labourers 
in the islands Ihe circumstances of their subsequent hfe on the 

i ildnbitions were not favourable to the increase 01 their numliers 
'n J imaie i there were in 1690, 40,000 from that year till 1820 the re 
were imported 800 000 , yet at the latter d ite there were only 
340,000 in the island One cause which prevented the natural in- 
crease of population was the inequality m the numbers of the sexes , 
in Jamaica alone there was m 1789 in excess of 30,000 males 

Movement against the Slave Trade — When the nature of the 
slave trade begin to be understood by the public, all that 
was best in !< ngland was adverse to it Among those 
who denounced it — besides some whose names are now 
little known, but art recorded in the pages of Clarkson — were 
Baxter, Sir Richard Steele (in Inkle and \artco), the poets 
Southern (in Oroonoko), Pope, Thomson, bhenstone, Dyer, 
Savage and above all Cowper (see his Chanty, and Task, bk 2), 

1 homas Day (author of Sandford and Merton), Sterne, Warburton, 
Hutcheson, Beattie, John Wesley, Whitfield, Adam Smith, 
Millar, Robertson, Dr Johnson, Paley, Gregory, Gilbert Wake- 
field, Bishop Porteus, Dean Tucker The question of the legal 
existence of slavery m Great Britain and Ireland was raised in 
consequence of an opinion given in 1729 by Yorke and lalbot, 
attorney-general and solicitor-general at the time, to the effect 
that a slave by coming into those countries from the West Indies 
did not become free, and might be compelled by his master to 
return to the plantations Chief- Justice Holt had expressed a 
contrary opinion , and the matter was brought to a final issue 
by Granville Sharp m the case of the negro Somerset It was 
decided by Lord Mansfield, in the name of the whole bench, on the 
22nd of June 1772, that as soon as a slave set his foot on the soil 
of the British islands he became free In 1776 it was moved in 
the House of Commons by David Hartley, son of the author of 
Observations on Man, that “ the slave trade was contrary to the 
laws of God and the rights of men ” , but this motion — the 
first which was made on the subject — failed 

The first persons in England took united practical action 
against the slave trade were the Quakers, following the expression 
of sentiment which had emanated so early as 1671 from their 
founder George Fox In 1727 they declared it to be “not a 
commendable or allowed ” practice , in 1761 they excluded 
from their society all who should be found concerned in it, and 
issued appeals to their members and the public against the 
system In 1783 there was formed among them an asBociatiop 
“ for the relief and liberation of the negro slaves m the West 
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Indies, and for the discouragement of the slave trade on the 
coast of Afnca ’ ’ This was the first society established m England 
for the purpose The Quakers m America had taken action on 
the subject still earlier than those in England The Pennsyl- 
vanian Quakers advised their members against the trade m 1696 , 
in 1754 they issued to their brethren a strong dissuasive against 
encouraging it in any manner, m 1774 all persons concerned 
in the traffic, and in 1776 all slave holders who would not emanci- 
pate their slaves, were excluded from membership The Quakers 
in the other Ameruan provinces followed the lead of their 
brethren m Pennsylvania The individuals among the American 
Quakers who laboured most earnestly and mdefatigably on 
behalf of the Africans were John Woolman (1720-1773) and 
Anthony Bcne7et (1713-1784), the latter a son of a French 
Huguenot driven from France Vjy the revocation of the edict of 
Nantes The former confined his efforts chiefly to America and 
indeed to his coreligionists there , the latter sought, not without 
success, to found a universal propaganda m favour of abolition 
A Pennsylvanian society was formed in 1774 by James Pemberton 
and Dr Benjamin Rush, and m 1787 (after the war) was recon- 
stiucted on a.n enlarged basis under the presidency of Franklin 
Other similar associations were founded about the same time 
in different parts of the United States The next important 
movement took plate in England Dr Peckard, vice-chancellor 
of the university of Cdinbridgc, who entertained strong con- 
victions igainst the slave trade, proposed in i78t; as subject for 
a Litin pn/e dissertation the tjucstion, “An hceat mvitos m 
sirvitutcm dare ” Thomas Clarkson obtained the first prize, 
translated his essav into English in an expanded form, and 
published It m 1786 with the title Essay on the Slavery and 
Commerce of the Hnman Species In the process of its publication 
he wvs brought into contact with several persons already deepl\ 
interested m the iiiieslion .imongst others with Granville Sharp, 
William Dillwyn( in Amencan b) birth, who had known Benezet), 
and the Rev James Ramsay, who had lived nineteen years in 
St Christopher, and had published an Essav on the Freatmint and 
Conver<:ton of the African Slaves in the British Sugar Colonies 
The distribution of ( larkson’s book led to his forming connexions 
with many persons of mlfiicnct, and cspeeiilly with WilUam 
Wilbcrfoi c< (qv) A committee was formed on the 22nd of May 
1787 for the abolition of the slave trade, under the presidency of 
(xranville Sharp It is unqiustionable that the principal motive 
power which originated and sustained their efforts was Christian 
principle and feeling Ihe most earnest and unremitting 
exertions were made bv the persons so associated in investigating 
facts .ind lollecting evidence, in forming branch committees and 
piocunng petitions, information and support of those who pleaded 
the cause m parli iment To the original members were afterwards 
added several rt markable persons, amongst whom were Josiah 
Wedgwood, Bennet Langton (Dr Johnson’s friend), and, later, 
Zachary Macaulay, Henry Brougham and James Stephen 

In consequence of the numerous petitions presented to parlia- 
ment, a committee of privy ( oum il was appointed by the crown 
m 178S to inquire concerning the slave trade, and Pitt 
moved that the House of Commons should early m the next 
session take the subject into consideration Wilberforee s first 
motion for a commitUe of the whole House upon the question 
was made on the 19th of March 17S9, and this committee pro- 
ceeded to business on the 12th of May of the same year After 
an admirable' speeih, Wilberforee laid on the table twelve 
resolutions which were intended as the basis of a future motion 
for the abolition of the tr idc The discussion of these was post- 
poned to the next sc ssion, and m t7c)o-i7qi evu’i nee was taken 
upon them At length, on the 18th of April of the latter year, 
a motion was made for the introduction of a bill to prevent the 
further importation of sl'ves into the British colonies in the 
West Indies Opinion had been prejudiced by the insurrections 
in St Domingo and Martinique, and in the British island of 
Dommica , and the motion was defeated by 163 votes against 
88 T egisktive sanction was, however, given to the establish- 
mf'nt ot the Sierra Leone Company, for the colonization of a 
district On the west coast of Africa and the discouragement of 
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the slave trade there It was hoped at the time that that place 
would become the centre from which the civilization of Afnca 
would proceed , but this expectation was not fulfilled On the 
2nd of April 1792 Wilberforee again moved that the trade ought 
to be abolished , an amendment m favour of gradual abolition 
was carried, and it was finally resolved that the trade should cease 
on the ist of January 1796 When a similar motion was brought 
forward m the Lords the consideration of it was postponed to the 
following year, m order to give time for the examination of wit- 
nesses by a committee of the House A bill m tlie ( ommons m 
the following year to abolish that part of the trade by which 
British merchants supplied foreign settlements with slaves was 
lost on the third reading , it was renewed in the Commons in 
1794 and carried there, but defeated in the Ixirds Then followed 
several years during which efforts were made by the abolitionists 
in parliament with little success But m 1806, Lord Grenville 
and box having come into power, a bill was passed in both Houses 
to put an end to the British slave trade for Ion ign supplv , and to 
forbid the importation of slaves into the colonics won by the British 
arms m the course of the war On the loth of June of the same 
year tox brought forward a resolution “ tint iffcttuM measures 
should be taken for the abolition of the African slave trade in such 
a manner and at such a period as should be diemcd advisable,” 
which was carried by a large majority A similar resolution 
was successful in the House of Lords A hill was then passed 
through both Houses forbidding the emplovment of any new 
vessel m the trade Finally, m 1807, a bill was presented by 
Lord Grenville in the House of Lords providing for the abolition 
of the trade, was passed by a large majority, was then sent to the 
Commons (where it was moved by Lord Ilowick), was there 
amended and passed, and received the roval assent on the 25th 
of March The bill enacted that no vessel should clear out for 
slaves from anv port within the British dominions after the ist 
of May 1807, and that no slave should be landed in the colonies 
aftir the ist of March 1808 

In 1807 the African Institution was formed, with the primary 
objects of keeping a vigilant watch on the slave traders and 
procuring, if piossible, the abolition of the slave trade by the other 
Luropean nations It wms also to be midc an instrument for 
promoting the instruction of the negro races and diffusing in- 
formation respei ting the African continent 

The Act of 1807 was habitually violated, as the traders knew 
that, if one voyage in three was successful, they were abundantly 
remunerated for their hisses This state of things, it was plain, 
must continue as long as the trade was only a contraband com- 
merce, involving merely pecuniary penalties Accordingly, m 
1811, Brougham carried through parliament a bill declaring the 
traffic to be a felony punishable with transportation Some y ears 
later another ait was passed, making it a (.apital offence , but 
this was afterwards repealed The law of i8ir proved effectual 
and brought the slave trade to an end so far as the British 
dominions were com erned Mauritius, indeed, contmued it for a 
time That island, which had been ceded by France in 1810, 
three years after the abolition, had special facilities for escaping 
observation m (onsequence of the proxijnity of the African coast , 
but It was soon obliged to conform 

The abolition of the FrCncli slave tjftdi was preteded by struggles 
md excesses The westem part of St Domingo, nominally belonging 
to Spam, had been occupied by buccaneers who were p^sace 
recognized and supported by tlie ^cYenth govtrnimnt, and 
had been etxltd to France at thc^Hace of Kyswitk m iG<)7 80 \ast 

was the annuil importation of enslaved lu grots into this colony 
before 1701 that the ratio of tKe blacks to the whitis wts is ifa to i 
In that year there were in French St Domingo 480,000 blacks, 
24,000 mulattoes and whites Ihe french law for the 

regulation of slavery m Jne plantations, known is the Code Non 
(framed under Louis XIV in 1685), w-as humane in its spirit, but 
we are informed that iVl provisions were habitually disregarded by 
the planters, whilst tiyt free mulattoes laboured under senous griev- 
ances and wei'e eXpy&ed to irritating indignities A SociGte ties 
Amis deb Noirs \^s formed m Pans in 1788 for the abolition not 
only of the slave trade but of slaiery itsolf The president was 
( ondorcct, and afnougst tlie members were the d«c de la Roche - 
lemeault, Itre Abh6 Gregoire, Bnssot Clvviire, P6tion iml La 
hayette, Mirvbeau was an active symjxitUizer Ihe great motor 
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of the parallel effort in England was the Christian spirit , in France 
it was the entuusiabrn of humanity which wab associated with the 
levolutionary rao vtinent There were in 1 789 a number of raulattoes 
in Pans, who had come from St Domingo to assert the rights of the 
people of colour in that colony before the national assembly The 
Declaration of the Rights of Man in August 1789 seemed to meet 
their claims, but m March 1790 tJic assembly, alarmed by rumours 
of the discontent and dis iffection of the planters m St Domingo, 
passed a resolution that it had not hem intended to comprehend 
the intern il government of the colonies in the constitution framed 
{\)C the mother country Vmcent Og6, one of the mulatto dele- 
1,' ites in Paris, di gusted at the overthrow of the hopes of his 
laee, returned to St Domingo, and on landing in Octolier 1790 
iddressed a lettei to the governor announcing his intention of taking 
up arms on b< half of the mnlattocs if their wrongs were not rcdr» ssed 
He rose accordingly with a few followers, but was soon defeated and 
forced to take u luge in the Spanish part of the island He was after- 
wards surrendered, tried ind sentenced to be broken on the wheel 
When the news of this reached Pins, it created a strong feeling 
against the planters and on the motion of the Abbe Gregoire it was 
resolved by the assembly on the 1 5th of May 1 791 that the people of 
colour resident in th- French colonies, born of fiee parents, were 
entitled to, as of right, and should be allowed, Hit enjoyment of all the 
privilege-, of French riti/cns, and arnorg others those of being eligible 
to s( its bot i in the paroehi il and colonial assembhes " On the 23td of 
Vugust a rebellion of tlie negioes broke out in tlie northern province 
ot bt Domingo, and ■-oon extended to the western province, where 
tlie mulattoes aad blicks combined Many tnorraitics were com- 
mitted by the insiirgmts, and wcic avtngtd with scarcely inferior 
barbarity The Fre ich assemlily, fearing the loss ot the colony, re- 
jicaled on the 2 4tli of bepte raber the decree of the preceding May This 
vacillation jmt an end to all hope of a rteoneiliation of parties in the 
Island Civil corainissioatrs sent out irom Fiauco quarrelled with 
the governor and called the revolted negrots to their assistance 
The white inhabitants of Cape Fran9ois wtrt massacred and the cHy 
in ^reat part destroyed by fire I he planters now offered their 
allegiance to Great Bntuii, and an English force landed in the 
colony But it was msuttieient to encounter the hostility of the le- 
pubheaii troops ind the revolted negroes and mnlattocs , it suffcied 
tiom disease^ ind w is obliged to evacuate the island m 1798 On the 
depaiture ot the British tlie government remained in the hands of 
ioussamt 1 Ouverture (f y ) blavcry liad disappeared the blvcks 
were employed as liireel serv ints, receiving for their remuner itioii the 
third p irt of the ciops they raised and tiie population was rapidly 
rising in eivihzation and comfort 1 he whole island was now French, 
the Spanish portion hav mg been reded by the treaty of Basel The 
wish of fousiamt was that St Domingo shouiu enjoy a practical 
independence whilst recognizing the sovereignty and exclusive 
comincii lal rights ot Fr iae> The issue of the violent and treaelu r- 
ous conduct ot Bonaparte towards tne island w'a^ that the blacks 
ilrove from their soil the forces sent to subdue them, and founded i 
constitution of their own, which was more than once modified 
ihere can be no doubt that the goveinment ol the Restoration, in 
seeking to obtain possission of the 1 lind, liid the intention of le- 
istabhslung slaviry, and even of reopening the slave tiade for the 
pnqxi.e of rcciuitmg the diminished population But Bonapartv 
alxilished that tiade during th< Hundred Days, though he also failed 
to win back tne people ot bt Domingo, or, as it was now called by its 
original nam , llaiti, to obedience ihe Bourbons, when again 
1 stored, could not reintroduce the slave trade the notion of 
co’Kiuermg the island liad to I'c given up , and its independence was 
tormally recognizi^d m 1825 (=eo llAiri) 

England had not been the first European power to abolish the 
slave trade , that honour belongs to Denmark , a royal order 
was issued on the i6th of May 1792 that the tralhc 
o?th 7 ^’ should rease in the Danish possessions from the end of 
noYtmeat 1^02 The United States had in 1794 forbidden any per- 
ticip ition by American subjects m the slave trade to 
foreign countries , they no v prohibited the importation of slav cs 
f rom Africa into their own dominions This act was passed on the 
2nd of Man h 1807 , it did not, however, come into force till ist 
J inuary 180S At the congreis of Vienna (November 1814) the 
[irmciple wasai knowlcdgcd that the slave trade should be abolished 
as soon as possible , but the determination of the limit ol time 
was reserved for separate negotiation between the powers It 
had been provided m a treaty between Franc e and Great Britain 
(May 30 1814) that no foreigner shouW m future introduce slaves 
into the French colonies, and that the trade should be absolutely 
interdicted to the French themselves after the ist of June 1819 
This postDonement of abolition was dictated by the wish to intro- 
duce a fresh stock of slaves into Haiti, if that island should be 
recovered Benaparte, as we have seen, abolished the French slave 
trade during his brief restoration, and this abolition was confirmed 
at the second peace of Pans on the 20th of Noveniber, 1815, but it 


was not effectually earned out by French legislation until March 
1818 In January 1815 Portuguese subjects w ere prohibited frem 
prosecuting the trade north of the equator, and the term after 
which the traffic should be every where unlawful was fixed to end 
on the 2ist of January 182^, but was afterwards extended to 
February 1830 , England paid £300,000 as a ( ompensation to the 
Portuguese A royal decree was issued on the loth of December 
1836 forbidding the export of slaves from any Portuguese posses- 
sion But this decree was often violated It was agreed that thi 
Spanish slave trade should come to an end m 1820, F ngland paying 
to Spam an indemnification of £400,000 Ihe Dutch trade was 
closed in 1814 , the Swedish had been ab jlished m 1813 the 
peace of Ghent, December 1814, the United States and England 
mutuallv bound themselves to do all m their power to extinguish 
the traffic It was at once prohibittd m several of the South 
American states ’when they acquired independence, as m La 
Plata, Venezuela and Chile In 1831 and 1833 Great Britain 
entered into an arrangement with Fiance lor a mutual right of 
search within certain seas, to which most of the other powers 
acceded , and by the Ashburton treaty (1S42) with the United 
States provision was made for the joint maintenance of squadrons 
on the west coast of Africa By all these measures the slave trade, 
so far as it was carried on under the Hags of 1 uropean nations or 
for the supply of their colonics, ceased to exist 

Meantime another and more radical lefoim had been m pre- 
paration and was alread> in progress, n.imely, the abolition of 
slavery itself in the foreign possessions of the several 
states of fi uropc When the fi nglisli slav c ti ide had 
been closed, it was found tliat the evils of the traffic, a,oye„,eaf 
as still continued by several other nations, wire 
greatlv aggravated In consequence of the activity of the 
British cruiseis the traders made gnat efforts to carry as many 
slaves as possible in every vo)age, and practised atroeities to 
get rid of the slaves when capture was imminent It was, 
besides, the interest of the cruisers, who shared the price of the 
captuied slave-ship, rather to allow the si ives to be taken on 
board than to prevent their being shipped at all Thrice as 
great a number of negroes as before, it w is said, was exported 
from Africa, and two-thirds of these were murdi red on tlie high 
seas It was found also that the abolition of the British slav 0 
trade did not lead to an improved treatment of the negroes 1 1 
the West Indies The slaves were overworked now that fresh 
supplies wore stopped, and their numbers rapidly dcireasul 
In 1807 there were in the West Indus 800,000 , m 1830 they 
were reduced to 700,000 It became more and more evident 
that the evil could be stopped only by abolishing slaver) 
altogether 

An appeal was made by Wilbcrfoice m 1821 to Ihomas Fowell 
Buxton to undertake the conduct of tlua new question in parliament 
An antiNliNcry society was cstxbhslud in 1823, the piinciptl 
members of which, besides Wilbci force and Buxton, were Zachaiy 
Macaulay, Dr Lushington and Lord Suffield Buxton moved on 
the 5th of May 1823 that the House should take into con- 
sideration the state of slavery in the Butisli colonies Ihe objut 
he an I las associates had the n m view was gr idiinl abolition bi 
establishing somt thing like a system of st rfdom for existing sHvts 
and passing at the same time a rm isure emancipating all then 
children born afttr a certain day C inning carriid against Buxlo 1 
and his friends a motion to the tlfcct that the desired arathoration^ 
in the eomhtiou and treatment of the slaves should be rccomim ndt d 
by the home government to tht colonial legislatures, and tnforn d 
only in case of their resistance, direct action bung taken m tiu 
smgle instance of Trinidad, which, being a crown colony, had no 
legislature of its own A well conceived senes of measures of refoim 
was accordingly proposed to the colonul authoiitics Iheieupon 
a general outciy was raised by the pi inters at the acquiescence 
of the government in the principles of the anti-slivery party A 
vam attempt being made m Demcrara to conceal from the know- 
ledge of the slaves the arrival of the order m council, they becami 
impressed with the idea that they had been set free, and accordingly 
refused to work, and, compulsion being resorted to, offered resistance 
Martial law was proclaimed , the disturbances were repressed witli 
great seventy , and the treatment of the missionary Smith, winch 
was taken up and handled with great ability by Brougham, awakened 
strong feeling in England against the planters The question, how- 
ever, made little progress in jiarhament for some years, though 
Buxton, William Smith, Lushington, Brougham, Mackintosh, 
Butterworth, and Denman, with the aid of Z Macaulay, James 
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Stephen, and others, continued the struggle, only suspending it 
dunng a period allowed to the local legi^tures for carrying into 
effect the measures expected from them In 1828 the free people 
of colour in the colonies were placed on a footing of legal equality 
with their fellow-citizens In 1830 the public began to be aroused 
to a senous prosecution of the mam issue It was beconung plain 
that the planters would take no steps tendmg to the future hberation 
of the slaves, and the leaders of the movement determined to urge 
the entire abohtion of slavery at the earhest practicable period The 
government contmued to hesitate and to press for mitigations of the 
existing system At length m 1833 the ministry of Earl Grw took 
the question in hand ana earned the abohtion with little difficulty, 
the measure passing the House of Commons on the 7th of August 
1833 and receiving the Royal assent on the 28th A sum of 
20 milhons sterhng was voted as compensation to the planters A 
system of apprenticeship for seven years was estabhshe<f as a transi- 
tional preparation for liberty The slaves were bound to work lor 
their masters during this penod for three-fourths of the day, and 
were to be hable to corporal pumshment if they did not give the 
due amount of labour TTie master was, in return, to supply them 
with food and clothing All children under six years of age were 
to be at once free, and provision was to be made for their rehgious 
and moral mstruction Many thought the postponement of emanci- 
pation unwise Immediate liberation was earned out in Antigua, and 
public tranouilhty was so far from being disturbed there that the 
C hnstmas of 1833 was the first for twenty years dunng which martial 
law was not proclaimed m order to preserve the peace Notwith- 
standmg protracted and strenuous opposition on the part of the 
government, the Hoqse of Commons passed a resolution against the 
continuance of the transitional system When this was done the 
local legislatures saw that the slaves would no longer work for the 
masters , they accordingly cut off two years of the indentured 
apprenticeship, and gave freedom to the slaves in August 1838 
instead of 1840 

The example of Great Bntam was gradually followed by the 
other European states, and some American ones had already 
taken action of the same kind The immediate emancipation 
of the slaves m the French colomes was decreed by the provisional 
government of 1848 In 1858 it was enacted that every slave 
belonging to a Portuguese subject should be free in twenty 
years from that date, a system of tutelage being established 
m the meantime This law came mto operation on the 29th 
of April 1878, and the status of slavery was thenceforth illegal 
throughout the Portuguese possessions. The Dutch emanci- 
pated their slaves in 1863 Several of the Spanish American 
states, on declaring their mdependence, had adopted measures 
for the discontinuance of slavery within their limits It was 
abolished by a decree of the Mexican republic on 15th September 
1829 The government of Buenos Aires enacted that all children 
bom to slaves after the 31st of January 1813 should be free , 
and in Colombia it was provided that those born after the i6th 
of July 1821 should be liberated on attaining their eighteenth 
year 

Three of the most important slave systems still remained 
in which no steps towards emancipation had been taken — those 
of the Southern United States, of Cuba and of Brazil 

Slavery was far from being approved m principle by the most 
eminent of the fathers of the American Union Washington m 
his will provided for the emancipation of his own 
stMtM slaves, he said to Jefferson that it was “among 
his first wishes to see some plan adopted by which 
davery in his country might be abolished by law,” and again he 
wrote that to this subject his own suffrage should never be 
wanting John Adams declared his abhorrence of the practice 
3f slaveholdmg, and said that “ every measure of prudence ought 
to be assumed for the eventual total extirpation of slavery from 
the United States ” Franklin’s opmions we have ^ready 
indicated , and Madison, Hamilton, and Patrick Henry all 
eprobated the principle of the system Jefferson declared m 
egard to slavery, “ I tremble for my country when I reflect 
that God is just ” The last-named statesman, at the first 
ontmental congress after the evacuation by the British forces, 
)roposed a draft ordinance (March ist 1784) for the government 
)f the North-west Territory, m which it was provided that “ after 
he year 1800 there shaU be neither slavery nor involuntary 
.ervitude in any of the said states, otherwise than in pumsh- 
nent of crime ” This proviso, however, was lost , but in the 
Ordinance of 1787 (13 July) for the government of the temtcMry 


of the United States north-west of the Ohio river, which was 
introduced by Nathan Dane and probably drafted by Manasseh 
Cutler, slavery was forbidden in the Territory At the con- 
vention of Philadelphia in 1787, where Hie constitution 
was settled, the sentiments of the framers were against 
slavery , but South Carolina and Georgia insisted on its 
recognition as a condition of their joining the Union, and 
even an engagement for the mutual rendition of fugitive slaves 
was embodied in the federal pact The uiords “ slave ” and 
“ slavery ” were, however, excluded from the constitution, 
“ because,” as Madison says, “ they did not choose to admit 
the right of property m man ” m direct terms , and it was at 
the same time provided that Congress might interdict the foreign 
slave trade after the expiration of twenty years It must not be 
forgotten that either before or soon after the formation of the 
Union the Northern States — ^beginning with Vermont m 1777, 
and ending with New Jersey in 1804 — either abolished slavery 
or adopted measures to effect its gradual abolition within their 
boundaries But the principal operation of (at least) the latter 
change was simply to transfer Northern slaves to Southern 
markets 

We cannot follow in detail the several steps by which the slave 
power for a long time persistently increased its influence in the 
Union The acquisition of Louisiana in 1803, which gave 
a new field for the growth of the slave power, though not made 
m Its interest, the Missouri compromise (1820), the annexation of 
Texas (1845), the Fugitive Slave Law( 1850), the Kansas-Nebraska 
bill (1854), the Dred Scott decision (1857), the attempts to 
acquire Cuba (especially in 1854) and to reopen the foreign slave 
trade (1859-1^0), were the principal steps — only some of them 
successful — in its career of aggression They roused a deter- 
mined spirit of opposition, founded on deep-seated convictions 
The pioneer of the more recent abolitionist movement was 
Benjamm Lundy (1789-1839) He was followed by William 
Lloyd Garrison (1805-1879), Elijah P Lovejoy (1802-1837) — 
a martyr, if ever there was one — Wendell Phillips, Charles 
Sumner, John Brown (b 1800, hanged 1859), all of whom were 
in their several ways leading apostles or promoters of the cause 
The best intellect of America outside the region of practical 
politics has been on the anti-slavery side William E Chanmng, 
R W Emerson, the poets Bryant, Longfellow, pre-eminently 
Whittier and Whitman, have spoken on this theme with no 
uncertain sound The South, and its partisans m the North, 
made desperate efforts to prevent the free expression of opimon 
respecting the institution, and even the Christian churches m the 
slave states used their influence in favour of the maintenance of 
slavery But m spite of every such effort opinion steadily grew 
Public sentunent in the North was deeply stirred by the UncU 
Tom’s Cabin (1852) of Mrs Harriet Beecher Stowe, which, as 
Senior said, under the disguise of a novel was really a pamphlet 
against the Fugitive Slave Law It gradually became apparent 
that the question could not be settled without an armed conflict 
The designation of Abraham Lincoln as president in November 
i860 was the signal for the rising of the South The North at 
first took arms simply to maintain the Union , but the far 
sighted politicians from the first, and soon the whole nation, saw 
that the real issue was the continued existence or the total 
abolition of slavery (See United States ) 

The war was practically closed by the surrender at Appomattox 
(9th April 1865^ but already m 1862 slavery in the Territories 
had been abolished by Congress , on the 22nd of September of 
the same year Lincoln had issued the preliminary emancipation 
proclamation, followed on the 1st of January 1863 by the eman- 
cipation of all slaves in the states in arms against the Union , 
and in December 1865 a constitutional amendment was ratified 
abolishing and for ever prohibiting slavery throughout the 
United States 

The Spanish slave code, promulgated in 1789, is admitted on 
all hands to have been very humane m its character , and, in con- 
sequence of this, after Tnmdad had become an EngVsh ^ . 
possession, the anti-slavery party resisted — and success- 
fully — the attempt of the planters (1811) to have the Spamsh law 
m that island replaced by the British But notwithstanding this 
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of the code, its pro visions were habitually aud glaringly, 
viola^tp^ in the colonies of Spain, and in C^iba paxticularly the cuor 
ditions of slavery were very uad Tlie ^ave population of the island 
'estimated m 1702 at ^4,000, in 1817 at j 75^,000 , in 18*7 af 
ti86|ooo , and m 1843 at 436,000 Ah act wa$ pas^ by the Spahishr 
legislature in 1870, providmg that every slave who had then passed, 
or should thfroafter pass, tht- ago ofmxty should boat once free, and 
tliat all yet unborn chilclrtn of slav es shoul4 also bo free 1 he latter, 
however, wire td be maintained at the expins8 of the proprietors 
Up to thesr eighteenth year, and during that time to be k^t, as 
apprcnticoa, to such work as was suitable for their age This was 
hncfyu as the Ato»ct Law, having been carried thiough the house ol 
tepfeaentatives by Seiior Moret y Prendergast, then mimstcr for the 
coiohlbs ^ By the census of 1867 there Was jn Cuba a total popula- 
tion -of 1,370,211 persons, of whom 764,730 wore whites and 605,461 
blacfe dr coloured , and of the latter jiumber 225,938 were free and 
' were slaves In 1873 the Cubaus roughly estimat<fd the 
pppahition at 1,500,000 —of whom 500,000. or open^urd, wcie 
slives Mr Crowe, consul general lU the islabd, m 1885, ktated tliat 
"ifhe institution was lapidly dying, — that in a year, or it' mnst 
two, slavery, even la its then mud form, would be oxtmot ’ 

rh<^ro was a convention between Gre^ai ^ ^ntain and Ihazil ui 
1S26 (for the alxihUoft of tlie slave Iracle, but it was habituJly 
Violated m Spite of the English cruisers In 1830 the 
"■Wf tralhc wa-s declared piracy by the emperor Of J^azil 
England asserted by the Aberdeen Act (1845) the right of surmg 
suspect^ craft in. liraaili ui waters Yet bv> the conmvance 0/ fhe 
local aamini6»ti alive audioritics 54,900 Africans continued lo be 
annually uupoited In 1856 the tradC is said to have bten. dcxisivcly 
put down 1 he pktnters and mine prbpribtors cried out against this 
as a national caliuntty Ibe closing Of the traiho made doe labour 
Of the slavos ipore severe, anid led to fboiemploymei^t on the pUata- 
tiong 0/ many who before had been engaged in domestic work , but 
the slavtry of Brazil has always bCqn Irghtelr fhan that of the United 
Sfate4, On 2Sth Sdptembet 1871 the^ Brazilian chambefa detr^eil 
that slavery should he abolished throughout the empire Though 
existmg sUvoi were to remain slaves still, wdU th< excepbon of 
thoao possessed by the government, who were hoerut^d by tlie act, 
ftcllitu-s for eman( ipatign were givOn , and it was provided that 
all child! en bom of female slaves after thte day om^hich the law 
passed should be fiec They were, however, bbuhd to serve the 
owners pf thetr mothers for a tLrru of 21 years A clause was in- 
serted to the effect that a ccitajji sur^ should he ^i^uaily set aside 
fiQin fine's to aid each province m emancipating slaves by purchase 
SeVetrycars befOie the passing of this act the cMperor, whose iriflutence 
had'aiwaya been exerted m favOar ofefreodom, had hberated hiU 
piivate slaves, and many Urazihons after 187? foUowted his example 
friuaily, in 1888 the chambers decreed the total apobtipd of slavery^ 
ioin.., 700,000 persor^ being accordingly freed 

In the colonies of more than one European country, after thb 
prohibition of the slave tmdc, attempts wcr« tnade to replace it 
Maraittd * systtm of importing labourwa 0/5 fhei mferjor rate? 

under contracts for a somewhat lqngthcmf4 terpit aud 
> ^ this was in several instances found to degenerate irto a 
^ sort of lagoliied slave ttaflic. About 1867 wfe bifean to 
hear of a system of this kind which was fn opera tiom befwdca tho 
Sowth bea I4lanids and New Caledonia .and the white settlements ih 
Eijl It seems w j liave beguu m really voluntary agreementi, , but 
fpr t^ese the uns lupulous greed of the traderU soon substituted 
methods Of frUud and \ lolence The natives Wete deCOyed into the 
labour I shfps milder false pretences, and thcfi dttamed by fotoe; or 
thby wer-«* seizqd on slipijo or in, thoir canOvs and v-orri'-d lOP b«wd 
Ihe natutq of the engagements to go, and wPrk on tip plgn,t^t?oufi 
was not fully explained to thqm, an^ they were hired for period'! 
exceeding the legal term EHo area' of ‘this tfadO was'ero fOng 
further exteadod In 1884 attentioh Was in' a .s/pocial degree 

to thq Quaenslandi traffto mi Pacihc Islhmiets, by thq ' Hppe^ , 

X i_ 1 ... 

,i natives of 

, . — — j.^lsigo,' and thb P'Bh^rOcUsteaax 

group dfi islands ‘ The ‘ result of the mvcat%ations, during which 
nearly five hundred witnesses -were pxaiumed, was the disql^UXe Of 
a system whi^h m trcwphi'ry and 'atrofity was httlp in/^iojf to the 
old Ahii'an sli^ve trade Eheso shameful deeps madq thq islandqrs 
retpird rt as a duty tb avenge their wrongs on any white irieh they 
could enttqe upon* their shores Tho bishop of Melanesia, John 
Coleridge i'attesoa, foU a victim to this reiadnition on the islasd of 
hiukapu 20 Ui September 1871, 

We ^avu geen that Ui? last vestiges pf thp nvQns)bi:pqg i^ppwaJy 
of modern oolpmal sUvpry are dl^kppo^rjng ffcun, aU(Ciyflt?pd 
states and thpif foreign possPfSiPhs It hpw cemAMiu> tp cpngidef 
the slavery of primitive origin W'hich has existed w^thjnfW^ni 
time-,, or continues to pxist, outstdQ Pf 'vyorid 

In Uuiasia, a country wluch had not the same historical 1 ante- 
cedents with,, tho We-stem nations, properly so Called; ami which is 
in fact more correctly classed as Eastern, w^lst slavery had dis- 
as^eailrd., serfdom was m force down to our own days The rUral 
pS^ilafioa of that ccittttryj at the earllcit period accessible to 


opr miumes^ copsi^ted of M slaye*, (2) free agnculturq,! labpu^pr^, 
and (3) pea^its proper, who, Were ^UiaU farmers or c6ttibr$ and 
meml^rs of a cpmmimc , Tlfo sources of slaVcry wOre there, ’ 


as eEewhqre,j capture m vyaE ydluntary sale by poor 
I, dalo qt uisdlveAti debtors, and th^ ^ 


freemep of tbnipselves, suq 
^ tijon of tpe Jpw m certabi'pnrmnal c4£ics. In the idtp wntUry we 
fihw the ^tmctiou t>tjtwreqh the three clcyv^cs named aMve dOfneed 
and aJLof theip merged hi fhfe Olass dr Wfrs; who -{verq tixe prdperty 
either of the landed prol/tietore Or qf the sti;ite They wqre riot even 
— J.J. — ... 1 , migrate , an puiierial uka,se of 

.r peasants and dOmestid ^^iryarits, 

/ one, like cattle ’ Tips prUcfaCfe, at 

lly sanctioned oy ttiO grovCmriient, wlilch received duM dn 
the sale!’, was at length ft^alty rccOgm/cd by several, imperial 
ukases Eetejf tlfc Great imposed a imll-tax o i all the incmbtrs of 
ftie rur^l p^putatwri, majdug the ^ifopridtors respon..ibI^ for thp 

h ori thd 

Tliq system o^serj^rfm ajtamed it!s fullest dbvelopment^in^l^reigri 
of Catherine IX' *1110 stri$ were bought, ^old, and gEeii iri, 
sometimes with the Irina, soiri^tiriies without it, sometimes m famdus 
and sometimes individballyj ‘lole by public auction bbmg alone for- 
bidden, as " unbeconung in a Eproptan state " The pirppnetors 
could transport wljthqut xnal thfeir untdly serfs tq bibena hr send 
thcfi^ to Uie ripiios fdr hfCj and, those who presented complaints against 
their masters were ppnlshed vtffu the Lndut and condcfifncd to the 
nupce The hrgt symptoms df’a reaehoh appear ii the reign of 
Paul (r796-'-r8oi) He^li^sued dn Ukase that the serfs should not be 
forced to wotK for th^it masters Inorq fha,i three days m each w eek 
There were several feeble attempts at further rdlorin, a id even 
abortive projects of emctncibatiori, frorti the commencement of the 
lyth century ffut no decisive raeaSurds were taken before the 
accession of AlexaildCT II ‘ (1^55) lhat empoior, after the Qiinean 
War, created a secret committee composed of tne great officers of 
state, called the clp^f commijttop' ^or p^faqt adau^i t*? study th- 
subject of serf-em^aiicipation. Of this body the grand duke Con- 
stantine was an cnergetre irit,mbcf 1,0 accelerate the proceedings 
6f the committee advantage wai taki'n of the following irtcident 
In the> Dthuannu pconaces the relation^ of tho masters and serfs 
were regulated ip the Umq off Niql^ll^^ by wliat wt^rq cafEd in- 
ventories, Phe nqblcs, dissatiidiQa with these, nqw sought to have 
them rcvi<ed life govemffiqrit interpreted the appholtiori as im- 
plying a wish for the abolition of sitfdcnn, and issued a rescript 
autlvonnng tho fonnahon> of committees to prepare dehmte pio- 
posalA fbf 1^ giadd^l tm^h^^P^bun ^ a cireuUr was soon after sent 
to tlie gqvqmora and marshals of the npbihty all over Rlissia pi ope 1, 
mfomung them of tills desire of the Lithuanian noblqs, and setting 
out the inii'damental principles whieJi shoiild Ije observed ' if the 
nobles o£ the provinces should express a similar dcsbrei*' Pubhc 
opniioiri !»t|:o)nglj{ fayqqrqdjtjli^piqjeptedrefqim, and even the masters 
whowpre qpippsed tv ti^t* ff the ojJeratiou beeaiue< necessary, 

it would be iriqre, safely for thcir iritacsts intrusted lo the nobles 
than to the burcaticracy Accordingly during 1858 a committee 
was created in nearly every provsucq pi Winch s^dom existed 
hroap yhe sjonemH^ prepared b/i these qqmwdtees, a geuerai plan had 
. . . L . ... it aj^pomtod a special imperial 

rin was foimed, and, in spite of 
nuwivi-., « uch was suppressed, it became 
law, andacrtdeii wak abolished (igth Pebruary ti 3rd March 1861) 
(bw fiUfiSrtAd TJifl IjQiWl of gqrfg bolorigfitg to prdpqetors 

at the time of the ^npjiijLCip^ou ,was 21,645,609, of Vvlynn. 40,158,231 
were peasant sqrfs and 1,467,378 domestic serfs Ihis number does 
hpt include th^ state who formed' abdift one-half of the rural 
popuklbioa* 'yhcir'positionjhad ibocn better/^ as «t rule, than that of 
thie.seFfa op pwvat» d,xmg|it.md«^,,j]VtT (affwlwards bir) 

IE. n, M. w^atp says^ reg^ded as. ' an idtemied^e pdBitiOti 
btetween serfage and Ireqdom * Amongst them wete the- Serfs On tlie 
lands forHierly bcldn^frig to tjle church,' whifcH had beeh! isepulanzcd 
anid/’trri9!u>fdrmed inito state d^mbsnei byiOathefine 11 Thfere were 


W of 1861 more than forty milhona qf sqrfs wqre emancipafh 
Thh slavery 6f thd 'MaholihiHcdari E'ist is usiialfy not tnfe slavery 
o£ the field ibiit of "the, hbt»olhdltl ' Tllo slave is lai member of tho 
fatajMyVranci iB, treacled with jtendqriues?/ ikod .alfdfctiom X he UMham 
Koran bftwithics a ooi^?^ra|.q apd kindly spirit tq^jr^rda 
the plass, aqd encourages mahumission Thecluld of a sfavo "Iff” 
girt by her fnastei-’ls Som'free, and' the mothet is'bstlavy 
raised ti bed fioe wife* > The trdffio ’ii slivts has beeh repeatedly 
declared bytjae GttWriftttPotIki to be liltgal (tliroffghoqt itq dominions^ 
and a Iriw fqr Its si^ppre^W ^ap,ubh^dw 1889, brit Chrihpt bq 
feaid td be extiqct, qwh^W,me la»ty\and too, oft^ the cqmphaty 
of the government offttiSui. m Ejgyptif Has^liractroally diM odt 
Ih. th8 days df thfe icolOAihl felave f fade' its Ariichn <(Cetttt0 was the 
region about tho iWKrtW o| thh avert ChWbac-ftad Boftoy-, whitfahr 
the captiva ,neg^^ W^) brought from a/rfea. 

m, the mtenor, A^ many slalves, Clarkson tells, ug, came 
annually fron^ this pafrt xff the codst as fjrqrh all the jfest Of Africa 
bfisUies ^ flit jprihcipal Centi(#s4rhrikdvrhi.(ih 
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■to Egyt>t, Turkey, Arabia, aud Persia wer©tiure« toaiumbor (j) Tlie 
central Sudan appeared to one vast hun|tmg-|ground Captives 
wer^ brought tlicuc® to the slave market of Kuka m Bomu, where, 
aitt*r beujig bought by dealers, they wercj to ■ttiA number of about 
io,ood' annually, marched across the Sahara to.Murzuk m Feazan, 
from which place tliey were distnhuiwd to tlw northera and eastern 
Mflditerrauoau, coasts 1 heir suffering^ on tlu- route were dreadful , 
many succumbed and were abandoned Rohlfs piforms us that 
“ any one wlio did not khow the way * by which *thfe caravans passed 
“ would only have to follow the bones which hd right and left of 
tJie tnickj’ hiegroes weTe*alsD brought to h^orocco from the Western 
Sudan and from itmbuktu Thei centre of,tlie traihe m Morocco 
was Sidi liamtd ibn Musa,i seven days’ joupity south of Mogador, 
where a great yearly fair was held The slaves vvcio forwsjirdcd 
thertcb nt gangs to different towns, especially to Marrakesh,^ Fez 
and Mctjuinez About 4000 were thus anauaily imported, and an 
ad v 4 dorem duty was levied by the sultan^ which produced about 
^£4800 of annual revenue The control now exercised by the French 
over the gi eater part of the wcstdtn Sudan haij deprived htorocco 
of its chief sources of supplyj Slhvefy, however, still houtishea m 
that entpire (2) Ihe bokin of file Upper Nile, extending to tha 
gieat lakes, was another region infested by the sLave trad® . the 
slaves were cither smuggle^ into Egypt or sent by the Red Sea to 
Turkey Hie kliedive Ismail in igG^ appointed Sir Samuel Baker 
to the comntand of a large force with which ho was “ to strike a 
direct blow at the slave ti^e ini its distant nest ' The work begun 
by ium was contmuod' by Colonel C. G Gordon (1S74 to ifi7y)» bat 
under tlic Madlu and itlic Khajifa the slave tr idu was revived Since 
the reponquest of the eastern Sudan by an Anglo-Egyptlan force m 
1898 effective iffea^tutos have been taken to suppress slave raiding 
anti as tor as possilile slavery itself I he conquest of the central 
budan states by France— cooipleted m lyio by tlw subjugation of 
W idai — has practically ended the caravan trade in slaves across the 
Sahara- (3) There was for long a slave trade from the Portuguese 
possessions on the East African coast The stream of supply came 
mainly from the southern Nyasa districts by tlitee or four routes to 
Ibo, Mcaarablque, Angoche and Quilimwe Madagascar and thei 
Comoro Islands obtained mast of tlteir slaves from the Mozambique 
coast It was believed in 1862 that about 19,000 passed every year 
from the Nyasa regions to Zanzibar, whence large suppluS wttc 
drawn M the markets of Arabia and Persia up to 1873 ihe miSsioii 
of Sir Bartle Preru to tlie sultan Of Zanzibar ul 1873 brought about a 
treaty for the suppression of the slave trade It u» said that, whereas 
10,000 slaves fermcily pissed the southern end of the Nyasa every 
car, in 1876 not more than 38 were known to have been conveywl 
y that route Lieutenant O Neill, Bntisii consul at Mozambique, 
wnting m 1880, hxed at about 3000 the number Uien auuually ex 
ported from the coast between the rivers Rovuma and Zambesi 
With tlie establishment of a British protectorate at Zanzibar, and 
of British and German protectorates on the mainland of East Africa 
and m the region of the head-waters of the^Nila, the List Afneon 
sla-w trade received its death-blow Slavery iteelf has boen aboUslied 
m the Zanzibar, Bntish, German and I’orti^ucse dominion , aud had 
ceased m Madagascar even before its conquest by the French The 
complete control of the seaboard by European powers has renderfeil 
the smuggling of slaves to Arabia and Persia a difhcolt and dangerrms 
occupation 

A new era was opened up by the discovery of the course of the 
Congo by H M Stanley, the founding ot the Congo Fice State by 
Leopold II of Belgium and the partition of the greater part Of 
Affica between various Europi^A ipotvtnfs. fhOugii the history of 
the Congo Free State affords a painful, contrast to the philanthropic 
professions of its founder, m othu' partsof die contmeat the establish- 
ment of protectorates by Great Britain, France and Germany was 
followed oy stienuous, and largely successful,’ efforts to put down 
slave* raiding In parts where European authbrtty remained 'weak, 
aSi itL tlio hmterland of the Pdrtugaese' provitoiei erf Angola) and the 
adjapent regions of Central Africa, native potentates contmued to 
rafd their neighbours, and from this region many labourers were 
(up to 1910) forcibly taken to worlf on the cocoa pTantatibn In St 
Thomas (q v ) With the accessIOA of Albert I, td the Belgian 
thaorie in 1909 a serious endeavour waa niada^to irapfiOve-tho state 
of affairs m thu Congo At the close of the first* decade of thq 20th 
century it imght be said that over the greater part of Africa slave 
raiding was a thing of the past 

Clarkson first, and Buxton afterwards', whilst they urged efll 
othor means for the 'Sttppreisian or disoouragainent erf tho slave 
trade and slavery, saw clearly that the only thoroughly effectual 
method would be the devclophient' of legitimate commerce m 
Africa itself When Buxtoq pilbtiShOd m 18^0 his book entitli^ 
Thi Sldve Trade and itt Rhmcfy\ totewfts'thb 'remedy' ho contem- 
plated Tlib nnfortanate*Nigec expentition of 1841 was (knxitod to 
eumlac effds , and it has bton moreiand anote felt>t^ -all who were 
mtereatud m the subjeet that here lies the radical solution of the 
great problem It was for tome time thought that from Sifena 
Lcohe as a centre mdustry and civiliisititm might bb dlfiusett amoflgst ' 
thb nations of the oontifteat ; awdin 1823 the colony (vthieb in 1847 
became (the indepondeivt republic) of lahena had founded by 
Aj^iefcau;^ wffh a-similai ob^ect^ but m ifeither case have these' 
ekpectalious been adequately fulmlbd 


BisiaoaRAyHyi— On the several branchee of rfhosubfect of slavery 
and sciidom mformation may bepbtamed from tbc folloa uig works, — 
On Ancient Slavery H Wallon, Htslotre de I’iscldvc^e Mm 
Vanttmiti^U vols , 1647;, 2nd:ed , 1879) A BoeCkfr, Pabhc EdoHoVny 
of AttyiHs, Eng trails by<y ComOwall Lfewis (i8a8 ; and ed,, 1843)*, 
Wilkaaa Blair, inqmry tnio the btatd of bldvery among tha Romami 
from the RarheU Period to the Establishment of the Eamburda in Italy 
(1833) . Bureau de la Malle, Ecanomte,pohttQue des Romaws (2 vols , 
t 84 t>)T M Troplong, l^iHfhiente du Cnnsttaniem^ le droit 
cwil ddS' Romains (zndied ', t'83'5) ) EbeUhg, Dto bMdotmv von eltn 
oUestdn Zetten hia auf dm GegeHwart (Pa^rbom, 1889). , Wt W 
Buckland, T he Roman Law of Slavery (Cambridge, 1 999) A Caldecuu., 
La Manomtsstone det Itberli tn Greaa ;^ifan, 1908) 
OnMddlevalSlavery and Serfdom G Humbert at+lcle Cofofiat^ 
in the DictioimairO dM antiquiUs ei romkimes of Barcmbetg 

andiSagho, J Yanoski, De I aboHtton 4e I’ t splat age am ten an 
tnoyen Age at de sa tvanvformation. en servitude de^ la glibe (\\ alkm 
anfl Yauoski had jointly composed a memoir to compete for a jinze 
offered by the Afcad^y of Moral and PoliViCfU Sciences in 1837 
Wallon '3 portion of thfe memoir became the Iduffdatwn of his Hiito'ue 
de I esclavage dans I'anhqutti above mentioned , Yahoalu s part, the 
exi^nsion of wluch Was prevented by his laily death, waii itoethu- 
niously published m i860 , it is no n ore than a slight skctchl , 
Benjamin Gubraxd,, ProUgomines au Pelyptyque d'Irmtnon (1844), 
FnstCl de Coulangcs, Histoire del intMutibns pohiiques de fmei&nne 
Preunee (and ed , 1877), and Rechtrehes mr queiques problitnes 
d htslotre (1885) (the latter work contaias an auHiiiabic discussion 
of tlio whole subject of the colonatus, founded tliio ichout on the 
original texts) , btubbs, Constitutional History of Ln^aiil (3 Vote", 
i874‘“i8y8) On the Colonial SlhVe Trade aftd’‘>Jiiiviery r Washingttm 
Irving, Life and Voyages of Chrtstopher Columbus (182b), ae^tal 
times' reprinted , Arthur Helps, Life of Las Casas (tbObl , Bryan 
Ldwards, History^ Ctvtl and Carntnerinaly of the British West Indies 
(1793 , 5th ed in 5 vols , 1819) ThOrnas Clarkson, History of the 
RtsSf Progress, and Accomphshment of the AholiUon of the African 
Shave Trade by the Brtttsh ParUament (2 vols, 1808)'. 1 Fowell 
Bwitan.^Afmeatt Slave Trade {2nd' cd , 1838), j and Ihe Remedy^ a 
Sequel (1.840) , Memoirs of Sir 1 F Button, edited by his son 
Churks Buxton (3rd cd , 1849) On North AmeftCan Slkve^ G M 
Sttoud, Law^ rdattHg to Sleemy tn Anietiea (2nd kd , 1856) H 
Gredey, The Amertoaw ConfiUt (1663), John U Cafrties, Lhe blaue 
Power, tis Character, Career and Probable Designs fibCa , snd ed , 
1803) , H Wilson,. Hw/ozy of the Rise and Fait of the blaif Puxver tn 
America (Boston, 1872) , Johns Haphns Vmtiersity Studies tn 
Histoncal and Political Science (Baltimore, 1889-1902) Du Bois, 
Suppression op the African Slave 2 rode to the United States (New 
York, 1896) , Merriam, The Negro and the Nation (New \ork, 1906) 
Sir II H Johnston, Ihe Negro m the New World (London, iQioj , 
Ballagh, A History of Slaiery tn Virginia (Baltimore, 2902) , B fe 
Munford, Virginia'^ Attitude toward slavery (London, 1909), and A 
Jobastim, Hrstory of American Pohttes (New York, 4tli cd , 1898) , 
H E von Holst, The Constitutional and Political History of the 
United States (Chicago^ 1899). On BraaUiaa Fletcher and Kidder, 
Brazil and the Brazilians (9th ed , 1879) On Russian Serfdom, 
T) Mackenzie Wallace, Russia (1877) For the African slave trade, 
and Egyptian and Turkish slavery, thO‘I$tnatHa of blr S. Baker, the 
wntmgs of Livingstone, and the biogilaplnes oi Gordon may be 
consulted' besides tha many documents on these subjects published 
by the British and Foieign AntirSlavery Society Thcru are two 
volumes by A fotirma^e, entity respectively Htstmre de Vescldvage 
ancien et’moderne (f8^)'aiid msfoire itessfvage'aneien et tnodemt 
(18^}, which bring) to^lOier many facts relating to slavery and 
serfdom* , but they are sopiewhat loose and uncritical , the author, 
too, repeats hunseff rauch^ aud dwells on many topics scarcely if at 
all connected with his mam themes , see J Nidboer, iSIoirry 

as are IhdrestnaV 'Spstetn^{Tht Hague, 1900) , wb H» > Smith, Poltitcal 
History of Slavery (London, 1903) The targiot and most philosophi- 
cal views OBf slavery generally will be found m Hume's ess<iy On 
the Populousness of Antient Nations,” and ui Comte’s Philosophie 
posttiie, vol V, and Politique positive, \ol'ui Fhr ffs economic 
effects, ■when it ia regarded ah an organization of labour reference 
mav be had to Smith's Weeilth of Natooni, book im chapi 2( J S 
Mill’s PcliMal Economy, book 11, chap 5, and J, L Cairncb's Slate 
Power, chap 2 (J K I X ) 

SL AV 0 NIC( OLD^ Ifti th6 arode Si avs (under Languafies) will 
be found a fairly complete wceoant of Old Slaveiuconits first form, 
as itSsitaXfea'as representing, 8*iveior4i few peculiarities noticed 
in theip plaee) the^Proto-Slavomc The reasons are there guaiin 
for belibvhtg'ittto'be thfe dialect of Slffvs settled somewhere 
between Tlwsalonica and' Ootistantihopde^ and' represented noiv 
by the Botgonansand M'doedbmansv 
After the language had been' fixed by the ordinal trangtations 
of the 'New Testament' and other -Owirch botrfis m wtis rto more 
consciously adapted to the dialects of the a’arioua ipeoples, but 
Was used equally Aittong the Croatu (whhse bOoltB 'wero acitotfi- 
lA0date4 fo-the Ri^inlsuiJOSe’and(wt<iUen/in SeH^ atui 
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Russians These insensibly altered them to make the words 
easier and allowed theur native languages to show through , and 
the same was the case with the Bulgarians, whose language soon 
began to lose some of the characteristics of 0 S Hence our 
earliest MSS already show departure from the norm which can 
be established by comparison, about a dozen (8 Glagolitic) 
MSS and fragments afford trustworthy material datmg from 
the loth and nth centuries, but even then the S Slavs were weak 
in distinguishing t and y, the Russians mixed up q with «, f 
with /a and so on , but in the actual texts great conservatism 
prevailed, whereas any additions, such as colophons or marks of 
ownership, betray the dialect of the writer more clearly, and such 
scraps and a few deeds are our earliest authorities for Servian 
and Russian But the Church language as insensibly modified 
continued to be the hterary language of Croatia until the i6th 
century^ of Russia until 1700, and of Bulgaria, Servia and 
Rumania until the early part of the 19th century, and is still 
the liturgical language of Dalmatia, the Balkans, Russia and the 
Ruthenian Uniates 

Its literature was enriched in the second generation by the 
works of Qement, bishop of Ochnda, and John, exarch of Bul^ia, 
and other writers of the time of Tsar Simeon, but it is almost all 
ecclesiastical in character Perhaps the most interesting book 
in Church Slavomc is the Russian chromcle, but that has many 
old Russian forms Otherwise certain translations of Greek 
Apocrypha are of importance, especially when the Greek original 
IS lost, eg the Book of Enoch, other Apocrypha m Church 
Slavonic are said to have been written by Jeremias, a Bogomil 
priest, but they are probably derived from Eastern sources The 
Slavonic text of the Bible is not of importance for textual 
cnticism, as the translation was made late, and even so has never 
been studied from that point of view The whole Bible was not 
finished till the 15th century, some of the less necessary books 
being translated from the Vulgate 

SLAVS. Judged by the language test, and no other is readily 
available, the Slavs are the most numerous race m Europe, 
amountmg to some 140,000,000 souls Outside Europe there 
are the Russians m Sibena, a mere extension of the main body, 
and a large number of emigrants settled in America, where, 
however, although most of the nationalities have then own 
newspapers, the second generation of immigrants tends to be 
assimilated 

Divtstons and DisirtbuHon — The Slavs are divided geo- 
graphically into three mam groups. Eastern, North-Western and 
Southern , linguistically also the same division is convenient 

The Russians stand by themselves as the Eastern group 
They hold all the East European plain from the 27th mendian 
to the Urals, the Finnish and Tatar tribes making up but a small 
proportion of the population . beyond these lunits to the east 
they stretch into central Sibena and thence m narrow bands 
along the rivers all the way to the Pacific , on the west the 
Ruthenians (? » ) of Gahcia form a wedge between the Poles and 
the Magyars and almost touch the 20th mendian The Russians 
must number 100,000,000 

The North-Western group mcludes the Poles, about 15,000,000, 
m the basin of the Vistula , the Kashubes {q v ), about 200,000, 
pn the coast north-west of Danzig , the High and Low Sorbs 
{qv) or Wends m Lusatm, i8o,ooo Slavs completely sur- 
rounded by Germans , the urohs (Czech, qv)m the square of 
Bohemia, making up with their eastern neighbours, the Moravians, 
a people of 6,000,000 m northern Austria surrounded on three 
sides by Germans In the north of Hungary, connectmg up 
Ruthenians, Poles and Moravians, but most closely akm to the 
latter, are 2,500,000 Slovaks (qv) With the Sorte, Poles and 
Kashubes are to be classed the now teutonized Slavs of central 
Germany, who once stretched as far to the north-west as Rugen 
and Holstein and to the south-west to the Saale They are gener- 
ally called Polabs {q v ),or Slavson the Elbe, as their last survivors 
were found on that nver in the eastern comer of Hanover 

The Southern Slavs, Slovenes {q.v ), Serbo-Croats (see Servia) 
and Bulgarians (see Bui.oaria), are cut off from the mam body 
by the Germans of Austria proper and the Magyars, both 


of whom occupy soil once Slavomc, and have absorbed much 
Slavomc blood, and by the Rumanians of Transylvania and the 
Lower Danube, who represent the origmal Dacians romamzed 
These Slavs occupy the main mass of the Balkan Peninsula 
downwards from Ae Julian Alps and the Ime of the Muhr, 
Drave and Danube North of this all three races have consider- 
able settlements m southern Hungary Their southern boundary 
IS very ill-defined, various nationalities bemg closely mtermmgled 
To the south-west the Slavs march with the Albanians, to the 
south-east with the Turks, and to the south and along the Aegean 
coasts they have the Greeks as neighbours 

Although the Southern Slavs fall into these three divisions, 
Imguistically the separation is not sharp, nor does it comcide 
with the pohtical frontiers Roughly speaking, the eastern half 
of the penmsula is held by the Bulgarians, some 5,000,000 in 
number, the wesfem half by the Serbo-Croats, of whom there 
must be about 8,000,000 This is the most divided of the 
Slavomc races , its members profess three forms of religion and 
use three alphabets — the Serbs and Bosnians bemg mostly 
Orthodox and using the Cyrillic alphabet, but mcludmg many 
Mussulmans , the Croats being Roman Catholics, writmg witn 
Latin letters , and the Dalmatians also Roman Catholics, but 
usmg, some of them, the ancient Glagolitic script for their 
Slavomc liturgy The language also falls mto three dialects 
independent of the religions, and across all these Imes run the 
frontiers of the political divisions — the kingdom of Servia (more 
correctly written Serbia), the kingdom of Montenegro, the 
Turkish provmces of Old Servia and Novibazar, still m Turkish 
hands , l^ose of Bosnia and Herzegovma, annexed by Austria , 
the coast-lme and islands of Istna and Dalmatia, which also form 
part of Austria , and the kingdom of Croatia, which is mcluded 
m the dominion of Hungary, to say nothmg of outlymg colonies 
m Hungary itself and m Italy In the extreme north-west, m 
Camiola, m the southern parts of Styria and Carinthia, and over 
the Italian border m the province of Udme and the Vale of 
Resia live the Slovenes, somethmg under 1,500,000, much divided 
dialectically Between the Slovenes and the Croats there are 
transition dialects,and about 1840 there was an attempt (Illynsm) 
to establish a common literary language In Macedonia and along 
the border are special varieties of Bulgarian, some of which 
approach Servian Akin to the Macedonians were the Slavs, who 
once occupied the whole of Greece and left traces m the place- 
names, though they long ago disappeared among the older 
population Akm to the Slovenes were the old inhabitants of 
Austria and south-west Hungary before the mtrusion of the 
Germans and Magyars 

History — This distribution of the Slavs can be accounted for 
historically In spite of traditions {e g the first Russian chronicle 
of Pseudo-Nestor) which bring them from the basin of the Danube, 
most evidence goes to show that when they formed one people 
they were settled to the north-east of the Carpathians m the basins 
of the Vistula, Pnpet and Upper Dnfistr (Dniester) To the 
N they had their nearest relatives, the ancestors of the Baltic 
tnbes, Prussians, Lithuanians and Letts , to the E Finns , to the 
S E the Iranian population of the Steppes of Scythia (qv), 
to the S W , on the other side of the Carpathians, various Thracian 
tnbes , to the N W the Germans , between the Germans and 
Thracians they seem to have had some contact with the Celts, 
but this was not the first state of things, as the Illyrians, Greeks 
and Italians probably came between This location, arrived 
at by a comparison of the fragmentary accounts of Slavonic 
migrations and their distnbution m histone time, is confirmed 
by its agreement with the place taken by the Slavonic language 
among the other Indo-European languages (see below), and by 
what we know of the place-ngmes of eastern Europe, m that for 
this area they seem exclusively Slavonic, outside it the oldest 
names belong to other languages The archaeological evidence 
IS not yet cleared up, as, for the penod we have to consider, 
the late neohthic and early bronze age, the region above defined 
IS divided between three different cultures, represented by the 
fields of urns in Lusatia and Silesia, cist graves with cremation in 
Poland, and the poor and little-lmown graves of the Dnipr 
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(Dnieper) basin This variety may to some extent be due to the 
various cultural influences to which the same race was exposed, 
the western division lying on the route between the Baltic and 
Mediterranean, the central being quite inaccessible, the eastern 
part in time showing in its graves the influence of the Steppe 
people and the Greek colonies m Scythia There is a gradual 
transition to cemeteries with Roman objects which shade off 
into such as are certainly Slavonic 

The physical type of the Slavs is not sufficiently clear to help 
in throwmg light upon the past of the race Most of the modem 
Slavs are rather short-headed, the Balkan Slavs being tall and 
dark, those of central Europe dark and of medium height, the 
Russians on the whole rather short though the White and Little 
Russians are of medium height , in complexion the southern 
Russians are dark, the northern light, but ^ith less decided 
colour than fair western Europeans In spite of the prevalent 
brachycephaly of the modem Slavs, measurements of skulls from 
cemeteries and ancient graves which are certainly Slavonic have 
shown, against all expectation, that the farther back we go the 
greater is the proportion of long heads, and the race appears to 
have been origmally dolichocephalic and osteologically indis- 
tinguishable from Its German, Baltic and Fmnish neighbours 
In Its present seats it must have assimilated foreign elements, 
German and Celtic hi central Europe, Finnish and Turkish m 
Great and Little Russia, all these together with Thracian and 
Illyrian in the Balkans , but how much the differences between 
the various Slavonic nations are due to admixture, how much 
to their new homes, has not been made clear 

In spite of the vast area which the Slavs have occupied in 
historic times there is no reason to claim for them before the 
migrations a wider homeland than that above defined beyond 
the Carpathians , given favourable circumstances a nation 
multiplies so fast (e g the Anglo-Saxons m the last hundred and 
twenty years) that we can set no limits to the area that a com- 
paratively small race could cover in the course of four centunes 
Therefore the mere necessity of providing them with ancestors 
sufficiently numerous does not compel us to seek for the Slavs 
among any of the populous nations of the ancient world Various 
investigators have seen Slavs m Scythians, Sarmatians, Thracians, 
Illyrians, and m fact in almost all the barbarous tribes which have 
been mentioned in the east of Europe, but we can refer most of 
such tribes to their real affinities much better than the ancients, 
and at any rate we can be sure that none of these were Slavs 

There is no evidence that the Slavs made any considerable 
migration from their first home until the ist century a d 
Their first Transcarpathian seat lay singularly remote from 
the knowledge of the Mediterranean peoples Herodotus (iv 17, 
51, 105) does seem to mention the Slavs under the name of 
Neuri (q v ), at least the Neuri on the upper waters of the Dnestr 
are in the right place for Slavs, and their lycanthropy suggests 
modem Slavonic superstitions , so we are justified in equating 
Neuri and Slavs, though we have no direct statement of their 
identity Other classical writers down to and including Strabo 
tell us nothing of eastern Europe beyond the immediate neigh- 
bourhood of the Euxine 

Pliny {N H iv 97) is the first to give the Slavs a name which 
can leave us in no doubt He speaks of the Venedt (cf Tacitus, 
Germanta, 46, Venett), Ptolemy {Geog 111 5 7, 8) calls them 
Venedae and puts them along the Vistula and by the Venedic 
gulf, by which he seems to mean the Gulf of Danzig he also 
speaks of the Venedic mountains to the south of the sources of 
the Vistula, that is, probably the northern Carpathians The 
name Venedae is clearly Wend, the name that the Germans have 
always applied to the Slavs Its meaning is unknown It has 
been the cause of much confusion because of the Armorican 
Veneti, the Paphlagonian Enetae, and above all the Enetae- 
Venetae at the head of the Adriatic Enthusiasts have set all 
of these down as Slavs, and the last with some show of reason, 
as nowadays we have Slovenes just north of Venice However, 
inscriptions in the Venetian language are sufficient to prove 
that it was not Slavonic Other names in Ptolemy which almost 
certamly denote Slavonic tribes are the Veltae on the Baltic, 
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ancestors of the Wiltzi, a division of the Polabs {q v ), the Sulani 
and the Saboci, whose name is a Slavonic translation of the 
Transmontani of another source 
Unless we are to conjecture Stlavani for Ptolemy’s Stavani, or 
to insist on the resemblance of his Suobeni to Slovene, the name 
Slav first occurs in Pseudo-Caesanus {Dialogues, u no , Migne, 
P G xxxviii 985, early 6th century), but the earliest definite 
account of them under that name is given by Jordanes (Gettca, 
V 34, 35, € 550 ad) Daeta ad coronae specum arduts 
Alptbus emumta, tuxta quorum simstrum latus, qut in aquilone 
vergti, ab ortu Vistulae flumints per immense spatia Venetharum 
papulosa natio consedtt Quorum nomtna licet nunc per vartas 
famtltas et loca mutentur, pnncipaliter tamen Sclavent et Antes 
nominantur Sclavent a civitate Novietunense (Noviodunum, 
Isak6a on the Danube Delta) usque ad Danastrum et tn 
bar earn Vtscla tenus commorantur Antes vero, qut sunt 
eorum jorttsstmt, qua Ponticum mare curvatur a Danastro exten- 
duntur usque ad Danaprum , cf xxiii 119, where these tribes are 
said to form part of the dominions of Hermannch Sclavent, or 
something like it, has been the regular name for the Slavs from 
that day to this The native form is Slovene , m some cases, 
e g m modem Russian under foreign mfluence, we have an a 
instead of the 0 The combination si was difficult to the Greeks 
and Romans and they inserted t, ih or most commonly c, which 
continues to crop up So too in Arabic Saqaltba, Saqldb The 
name has been derived from slovo, a word, or slava, glory, either 
directly or through the -slav which forms the second element in so 
many Slavonic proper names, but no explanation is satisfactoiy 
The word “ slave ” and its cognates m most European languages 
date from the time when the Germans supplied the slave-markets 
of Europe with Slavonic captives The niuneAnteswe find applied 
to the Eastern Slavs by Jordanes , it may be another form of 
Wend Antae is used by Procopius (B G 111 14) He likewise 
distinguishes them from the Sclaveni, but says that both spoke 
the same language and both were fonrterly called Spon, which 
has been identified with Serb, the racial name now surviving m 
Lusatia and Servia Elsewhere he speaks of the measurdess 
tnbes of the Antae ; this appellation is used by the Byzantines 
until the middle of the 7 th century 
The sudden appearance in the 6th-century wnters of definite 
names for the Slavs and their divisions means that by then the 
race had made itself familiar to the Graeco-Roman world, that 
It had spread well beyond its original narrow limits, and had 
some time before come into contact with civilisation This may 
have been going on since the ist century a d , and evidence of 
It has been seen in the southward movement of the Costoboa 
into northern Dacia (Ptolemy) and of the Carpi to the Danube 
(a d 200), but their Slavonic character is not established A few 
ancient names on the Danube, notably that of the nver Tsiema 
(derna, black), have a Slavonic look, but a comcidence is quite 
possible The gradual spread of the Slavs was masked by the 
wholesale migrations of the Goths, who for two centuries lorded 
It over the Slavs, at first on the Vistula and then m south Russia. 
We hear more of their movements because they were more 
immediately threatening for the Empire In dealing with 
Ptolemy’s location of the Goths and Slavs we must regard the 
former as superimposed upon the latter and occupyuig the same 
territories This domination of the Goths was of enormous 
importance m the development of the Slavs By this we may 
explain the presence of a large number of Germanic loan words 
common to all the Slavonic languages, many of them words of 
cultural significance “ Kir^, penny, house, loaf, earring ” all 
appear in Slavonic , the words must have come from the Goths 
and prove their strong mfluence, although the things must have 
been familiar before On the other hand “ plough ” is said to be 
Slavonic, but that is not certain When the Huns succeeded 
the Goths as masters of central Europe, they probably made the 
Slavs supply them with contmgents Indeed their easy victory 
may have been due to the dissatisfaction of the Slavs Priscus 
(Muller, F H G iv p 69, cf Jord Get xlix 258) in his account 
of the camp of Attila mentions words which may be Slavonic, 
but have also been explamed from German After the fall of 
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the Htinnish .power the Eastern Gotha and Gepjdae iwssed 
southwards and westwards to the conquest of the Empire, and 
the Lombards and Heruli followed in their trades. When next 
we get St view of northem Germany i we find at. full of Slavs, eig 
from Procopius (0 G ii 15) we know that they heHr the Hark 
of Brandenburg by ^12 , but tins settlement was effected without 
attracting the attention of any tsonfiemporary -writer Modem 
historians seem ito adopt their attitude to the process accordit^ 
to their view of tlie ^vs , German writers, in their contempt 
for the Slavs, mostly deny the possibility of their having fcNcad 
German tribes to leave their homes, and assume that the ridbes 
of southern Europe attracted the latter so that they willingly 
gave up their barren northern plains , most Slavonic authors 
have taken the same vievir m accordance with the idealistic 
picture of the peaceful, kindly, dcoiooratic Slavs who contrast 
so favourably with the sava:ge Gennans and their war-lords, 
but of late they have realised that their ancestors were no more 
peaceful than any one dse, and have wished to put down to 
warlike pressure ifromr the Slavs all the southward movememts 
of the Oermant tribes, toi whom no dioice was left but to try to 
break through 1 the Roman defences A reasonable view is that 
the expansion oi the Eastern Germans in the laftroentunears c 
was mode at the CHpense of the Slavs, who,)whale no, more peaceful 
thaail the Germans) ^vere less capable than they of combining for 
successful war, aoi that Goths and others were dwelling among 
thetn and kwding it over them , that the mutual competitions 
of thef Gerakans drove some of' these againht the Empire, and 
when )tlus had i become weakened, so that it invited attack, 
some- ’tnbes and parts, of .tribes moved forward without any 
pressure from behind, this took away the strength of the 
German elemaat, and theiBlavs, not improbably under German 
organieation, regained the upper hand uif ^leir own lands land 
could eveni spread westward at the expense of the German 
remnant 

Almost as^boertam ts.the exaot ttino<ivhfin the Southern Slavs 
beganj to. move towards the Balkans If already at the time of 
Trajan^a conquests theare. were Slava m Dacia, it would account 
for. the story in P& Ne^r thyait oertam iVolchi Or Vlacht, 
Romance speakers, had conquered the Slavs upon 'the Danube 
and driven thenn to/theiVisfeula, for the place the name! of 
Tihjan has 'in SiaviHuct tradition, and ^ the presence of an 
agricultural population, the SarroataeEimigmitQs subject to tliei 
liomad Saimatae (yiWi),! on the Theiss In any case, .wc> cannot 
say that the Slavs dcoupied any laarge.pairtstof the Balkan Peniar 
sofa before) the. beginning of the 6^ century, when ^ey appear 
m.Byiaaitmei hiStoiy as « new tetrror , there seems to have been 
an' mvaEioni la the thise of Juatin, and another followed m 527 
(PrOdopuks, B.a ul 401 and fiful Arc^ tS) At the same time as 
the'Sla(vs,jtlie Hnns, Jthe Bulgars, and after 358 the Avars, were 
also making invasions from the same (Breetton. The first and 
last disappeared like ail nomads, but Ihe Bulgars, making them- 
delves lords .of one section of the Slavs, gave it their own name 
By 584 the Slaw had ovemim ill Greece, and word the worst 
western n«ghbcftira.of the Eastern Empire Hence thet directions 
hlow/ta delal withuSlava m the SieategjKum of tibAumperor Maurice 
(r 6eo) and the iTWnryof 

By the end of the followit^ century they were permanently 
settled throughout the whole 6f the Balkan Peninsula (For their 
further history see Servia, Bulgaria, Bosnia, Dalmaha, 
Qbcatia.-Slavonia ) These Southern Slavs, though divided 
mto I nationalities, are closely akm to one another. There is no 
fbason to think the Serbo-Croats an. intrusive wedge, although 
Chnatantine Porphyre^mtus {De adm Imp 30-33)^ speaks of 
theuf oommg from the north, m theiameof Heraclius— the middle 
oft the 7th century Their dialects shade into one another, and 
there is no trabe of)anynrifluencerof)the North-i^estem group 
Gbnstantine was probably led astray by the occurrence of* the 
some tribal names m different parts of die Slavonic world 
Meanwhile the Southem Slavs werd cut off 6t>m the rest of the 
face) by the foundation in the fithjcdntury of tbe Avat.kingdom 
in Pannonia, and aftef its destructiott. in the 7th, by the sptead 
of the Gemums south-eastwards, and 'finally bv the incursion of 


another Asiatic horde, that of the Magyars, who have mawtamed 
themselves rm the midst of Slavs for a thousand years Their 
conquests were made chiefly at the expense of the Slovenes and 
the Slovaks, and from their languages they have borrowed 
' many words in forms which. have now disfippeared 

Of the history of the Eastern Slavs, who were to .become the 
Russian people, we know little before the coming of the, Swedish 
Rus, who gave them their name and organization , we have but 
the mention of Antae acting in concert with the other Slavs tyid 
the Avars in attacking the Empire on the lower Danube, and 
scattered accounts of Mussulman travellers, which show that 
they had reached the Don and Volga and stretched up northward 
to Lake Ilmen Ihe more southerly tnbes were tributary to 
the Khazars An exact definition of the territory occupied by 
each Slavonic people, and a sketch of its history from the time 
that It settled m im permanent abode, will be found eitlier under 
Its own name or under that of its country 
Culture and Rehgton^¥ciS ali the works treating of Slavonic 
mibquities we cannot draw a portrait of the race and show 
many distinguishing features ^vage nations as desenbed by 
the Greeks and Romans arc mostly very much alike, and the 
testimony of lai^age is not very easy to usp Ihe general 
imriMression is one of a people which lived m small comnumistic 
groups, and was so impatient of authority that they scarcely 
combined for their own defence, and in spite of mdiviriual bravery 
only became formidable to others when cemented together bv 
some alien element . hence they all at one time or another fell 
under an alien yoke , the last survivals of Slavonic licence being 
the ve& of Novgorod, and the Polish diet with its unpractical 
regard for any mmonty The Slavs were ocquaintqd, with the 
b^inmngs of the domestic arts, and were probably more given 
to agnciflture than the early Germans, though they practised 
It afte#ie fashion which did not long tie them, to any particular 
distnct— for all writers agree in tellmg of their errant nature 
1 liey were specially given to the production of honey, from which 
they Ixrewed mead They also appear to have been notable 
swimmers and to have been skilled m the navigation of nvers, 
and even to have indulged in maritime piracy on the Aegjean, the 
Dalmatian coast and most of all the il^tic, where the island of 
Rugen' Wasa menace to the Seajidmavian and German sea-power 
The On^tal sources also speak of some aptitude for commerce 
Their talent for music and singmg was already noticeable Of 
their religion it is strangely difficult to gam any real information 
The word Bogti, “ god,” is reckoned a loan word from the 
Iranian Baga The chief deity was the Thunderer Perun (cf 
Lithj Perkunas),withwhomia identified Svarog,thegodof heaven, 
other chief gods were called sons of Svarog, Dazbog the sun, 
Chors and Veles, the god of cattle The place of this latter was 
taken by St^Blasms. A hostile deity was Stnbog, god of storms 
Thiere seem to have been no priests, temples or images among 
the early ^lavs In Russia Vladimir set up idols and pulled 
them down upon his conversion to Christianity, only the Polabs 
had a highly developed cult with a temple and statues and a 
definite priesthood. But this may have been in rmilation of 
Norse or even Christian institutions Their chief deity was called 
Trjglav,or the threi'-headed , he was the same as Svftovit, appar- 
ently a. sky god in whose name the monks naturally reci^nized 
Samt Vitus The goddesses are colourless personifications, such 
as Veana, sprmg, and Morana, the goddess of death and winter 
The Slavs also believed, and many still believe, m Vily and 
Rnsalki, nymphs of streams and woodlands , also in the Bdba- 
Jagd, a kind of man-eatmg witcli> and ui Besy, evil spirits, as well 
as in vampires and werewolves They haa a full behef m the 
immortality of the soul, but no very clear ideas as to its fate 
It was mostly supposed to go a long journey to a paradise (xaj) 
at the end of the world and had toibe equipped for this Al?o 
Uie soul of the ancestor seems to have developed ipto the house 
or hearth god (Domoydj, Kfet) who guarded the family T^e 
jBSual survivals of/pagsm festivals at the solstices and equinoxes 
have continued under the form of church festivals- 
Chnsttamty among the Slavs , — The means by which was 
effected the .conversion to Christianity of tbe various Slavonic; 
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nati8?!W probably had more infioence upon their subse^ent 
history than racial distinctions or geograjihic^l conditions 
Wherever heathen Slavonic tribes met Christendom missionary 
effort naturally came into being '!|'his seems first to have been 
the case along the Dalmatian coast, where the^ cities retained their 
Romance population and their Qihstian faith Frotti the' 7th 
century tfe Croats were rlomm^ly Qinstitn, and Subject to 
the archbibhops of Salona at Spalata and theix suffragans jFrom 
the b^mmng of the 9th century Merseburg, Salzburg and Passau 
were the centres for spneading the Gospel among the Slavonic 
tribes on the south-eastern marches of the Frankish empire, 
in Bohemia, Moravia, Pannonia and Carmthia Though wajaeed 
not doubt the true zeal of these missionanw, it -^vas still a fact 
that as Germans they belonged to a nation which was once more 
encroachir^ upon the Slavs, and as I^tine (though the Great 
Schism had not yet taken place) they were ndt favourable to the 
use of theif converts’ native language 'StillXlieywere pgobably 
thlsfirst to reduce tlic SlaVorii^ tongues to writing, naturally using 
Latin letters and lacking the* skill to adapt them satfefactorily 
Traces of )such attempts are^rare , the best are the Frei^ngen 
fragments of Old Slovene now at Munich 
In the eastern half of the Balkan Peninsula the Slavs had 
alreiU^ begun to tuin to Christianity before their conquest by 
the Bulgars lliese lattei were hostile urjtjl Boris, under the 
influence of his Sister and Of one Methodiufe (certamiy not the 
famous on«), adopted the new faith ^and puVJto the sword those 
that resisted conversion (A d S65) I hough his Christianity came 
from Byzafttnim, Bbris seertis to haVe feared \;he influence of the 
Greek clergy and applied to t the Pope for Machers, submitting 
to him a vyholc senes of. questions The Potpe sent dergy, but 
would not grant the Bulgarians as much independence as they 
asked’ and Boras seems to have repented.^! hui appUcatibn to him 
He raised the question at the Council of Constantinople (a d 870), 
which decided that Bulgaria Was aUbjeetto the EastdrJl Chotth 
Cynl and Methodius — In the same way i^ostislav, prince of 
Greater Moravia, feanng the influence of ^tin missionaries, 
applied to Byzantium for teachers whb should preach m the 
vulgar tongue (a D 861) The emperor dhosft two brothers, sons 
of a Thessalonian Greek, Methodius and Constantme (generally 
known fit Cyril by the name he adopted uporrbeboming a monk) 
The former wa.s an organizer, the latter a s(iholar, .a fmilosopher 
ahd a linguist His gifts had bcerr already exercised in a mission 
to the Crimea , he had brought th«ice the rblics of S’ Clement, 
Which he finally laid >n their resting-place m Rome But the 
mam reason for the choice was that the Thessabmans, surrounded 
as they were by Slavonic tribes, Were well known ito speak 
Slavonic perfectly On their arrival in Moravia the brothers 
began to teach letters and the Gospel, and also to translate the 
necessary liturgical books and mstruct the young" tn thorn 
But soon (m 864) Rostislav was attacked by Louis tiie German 
and' reduced to complete obedience^ so that there could be no 
question of setting up a hierarchy in opposition to tlA dominant 
Franks, and the attempts to establish the Slavonic hUirgy 
were strongly opposed Hearing of the brbthers’ wbrk Pope 
Nicholas I sent for them to Rome On their way they spent 
some time with Kocel, a Slavonic 'prince Of Pannonia, about' 
Flatten See, and he much favoured the Slavonic books In 
Venice the brothers had disputes as to the use of Slavonic senuce- 
books, perhaps at this time these found their way to Croatia 
and Dalmatia On their arrival in Rome Nicholas was dead, but 
Adrian II was favourable to them and thCir trvnslationS, and 
had the pupils they bi ought with them ordained In Rome 
Constantme fell ill, took monastic vOws and the name of Cyril, 
and died on the i4tb of February 869 Methodius was conse- 
crated archbishop of Pannonia and Moravia about 870, but Kocel 
could not help him much, and tlie German bishops had him tned 
and thrown into prison , also in that very year Rostislav was 
dethroned by Svatopluk, who, though he thrCw off the Frankish 
yoke, was not steadfast m supporting the Slavonic liturgy In 
Pope John VIII commanded ' the liberation of Methodius 
and allowed Slavonic services, and for the next few vear« the 
work of Methodius went well In 879 he was again Called to 


R<onie, attd in ’88b' the Pope distinctly prohonncCd m his favour 
and restored him to hw archbishopric, but made a German, 
Wichmg, his suffragan Methodius died m 885, and Wichmg, 
having a new pope, Stephen V (VI ), on his side, became his 
successor So the '^avoWic service-books and those that used 
them were driven out by Svatopluk and took refuge in! Bulgaria, 
where the ground had been made ready for them Boris, havirig 
decided to abide by the Greek Church, welcomed Clement, Gorajw 
and other disciples of Methodius Clement, who was the most 
active in literary work, laboured >n Ochnda and otliers in various 
parts of the kingdom 

In spite of the triumph of the Latino - German party, the 
Slavonic liturgy was not quite stamped out in the west , it seems 
to have survived in out-of-thc-way corners of Great Moravia until 
that principality was deittoyed by the Magyars Also during the 
life of Methbdius it appears to have penetrated into BdHemia, 
Poland ahd Croatia, but all these countries finally accepted tlie 
'lAtm Churchy and so were permanentlv cut off from the 
'Orthodox Servians, Bulgarians and Russians 

fhese details of ecclesiastical history are of great ShpOttanCe 
'for understanding the fate of various Slavonic languages, scripts 
and even liteTatlires From what ha‘» been said aliov e it appears 
that Cyril invented a Slavonic alphabet, translated at any HUfe 
a Gospel lectionary, perhaps the Psalter and the chief service- 
books, into a Slavonic dialect, and it seems that MCthodlils 
traitsiated the Epistles, Some part of the Old Testament, a 
rtifUiUal of canon law and further liturgical matter Ciemeht 
cofttiftued the task and turned many works of the Fatliers ihto 
Slavonic, and is said to have made clearer the forms of letters 
'What was the alphabet which Cynl mvented, where v<ere tlite 
invention and the eaHiest translations made by him, and whb 
were the speakers of' the dialect he 'used, the language wn call 
Old Church Slavonic (OS)? As to the alphabet we ha\ e the 
further testimony of Chrabr, a Bulgarian monk of the next genera- 
tion, who says that the Slavs at first practised divination by 
means of marks and cuts upon wood , then after their baplrim 
they were compelled to write the Slavonic ton^e with Greek 
ahd Latin letters without proper ruks, finally, by God’s meit\ 
Constantme the Philosopher, called Cyril, made them an alphabet 
of 38 letters He gives the date as 855, six or seven years before 
the request of" Rostislav If we take this to be exact Cynl muet 
have been working at his translations before ever he went tb 
Moravia, and the language was presumably that with which Mie 
'had' been familiar at ThesSalonica — that of southern Macedonot, 
and this Is On the whole the ’most satisfactory view 
At any rate the phonetic framework of the language is suig^an 
mere near to certam Bulgarian dialects than to anv 
Other, bat the vocabulary seettia to have been modified ui Moravia 
by the inclusion of certain German and Latm words, especially 
those touching things of the Church These would appear to have 
been already famihar to the Moravians through the work pf the 
German mifeionariete Some of them were superseded when O S 
became the language of Orthodox Slavs Kopitar and Mikldsich 
maiHtained that 0 S was Old Slovene as spoken by the subjects 
oP Kocel, but in their decision much was due to racial patriotism 
Something indeed was done to adapt the language of the irans- 
latioils (to the native Moravian , we have the Kiev fragments, 
prayers after the Roman use m which occur Moravisms, notably 
c and 3 where OS has li/ and id, and fragments at Prague wth 
Eastern ntual but Cech peculiarities Purther, the Freismgen 
fragments, though their language is in the mam Old Slovene and 
their alphabet Latin, have some connexion with the texts of an 
O S EurholOgium from Smai 

AlpkiibeU languages are Svntten m three alphabets 

according to rehgiOus dependence , I^atin adapted to expresi^ 
Slavonic sounds either by diacritical marks or else by conven- 
tional combinations of letters among those who had Latin 
serviced , so-called t vnlbc^ which is the Greek Liturgical Uncial of 
the Qth centUT*y enriched with Special signs for Slavonic letters- 
this is used liyall Othodox Slavs, and Glagolitic^m the “spec 
tacled ” form of which certain \er> early 0 S documents ^^er^ 
written, and which m another, the “ square,” form has sur\ 1 td 
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^ a liturgical scnpt in Dalmatia^ where the Roman Church 
still allows the Slavonic liturgy in the dioceses of Veglia, Spalato, 
Zara and Sebenico, and m Montenegro , the Croats now employ 
Latin letters for civil purposes. 

The annexed table gives these alphabets — the Glagolitic in both 
forms with numerical values (columns 1-3) , the Cyrillic in its 
fullest development (4, 5), with the modem version of it made for 
Russian (6) by Peter the Great’s orders , Bulgarian uses more 
or less all the Russian letters but the reversed e and the last two, 
while keeping more old Cyrilhc letters, but its orthography 
IS in such a confused state that it is difficult to say whidi 
letters may be regarded as obsolete, Servian (7) was reformed by 
Karad£i6 (Karajich (q v )) on the model of Russian, with special 
letters and ligatures added and with unnecessary signs omitted 
The old ways of writing Slavonic with Latin letters w^e so con- 
fused and variable tliat none of them are given The Cechs first 
attamed to a satisfactory system, using diacritical marks m- 
vented by Hus , their alphabet has served more or less as a 
model for all the other Slavonic languages which use Latm 
letters, and for that used in scientific grammars, not only of 
Slavonic but of Oriental languages Column 8 gives tlie system 
as applied to Croat, and corresponding exactly to KaradJi6’s 
reformed Cyrillic Column 9 gives the Cech alphabet with the 
exception of the long vowels, which are marked by an accent, m 
brackets are added further signs used in other Slavonic languages, 
e g Slovene and Sorb, or in strict transliterations of Cynllic 
Polish (10) still offers a compromise between the old arbitrary 
combinations of letters and the Cech principle of diacritical marks 
The last column shows a convenient system of transliterating 
Cynllic into Latin letters for the use of English readers without 
the use of diacritical marks , it is used m most of the non- 
linguistic articles m the Encyclopaedta Brttamua which deal 
with Slavs With regard to Glagolitic (derived from Glagol, a 
word) and Cyrilhc, it is clear that they are closely connected 
The language of the earliest Glagolitic MSS is earlier than that 
of the Cyrillic, though the earliest dated Slavonic writing surviv- 
mg is a Cyrillic mscription of Tsar Samuel of Bulgaria (a d 993) 
On the whole Glagolitic is likely to be the earlier, if only that no 
one would have made it who knew the simpler Cyrillic It 
certainly bears the* impress of a definite mmd, which thought 
out very exactly the phonetics of the dialect it was to express, 
but made its letters too uniformly complicated by a love for little 
circles A sufficiently large number of the letters can be traced 
back to Greek minuscules to make it probable that all of them 
derive thence, though agreement has not yet been reached as 
to the particular combinations which were modified to make 
each letter Of course the modern Greek phonetic values alone 
form the basis The numerical values were set out accordmg to 
the order of the letters Some subsequent improvement, especi- 
ally m the pre-iotized vowels, can be traced m later documents 
The presumption is that this is the alphabet mvented by Cynl 
for the Slavs who formerly used Greek and Latm letters without 
system 

When brought or brought back to Bulgana by Clement and 
the other pupils of Methodius, Glagohtic took root m the 
west, but in the east some one, probably at the court of Simeon, 
where everythmg Greek was in favour, had the idea of takmg 
the arrangement of the Glagolitic alpha^t, but making the signs 
like those of the Uncial Greek then in use for htuigical books, 
usin^ actual Greek letters as far as they would serve, and for 
specifically Slavonic sounds the Glagohtic signL, simplified and 
made to match the rest Where this was impossible m the case 
of the complicated signs for the vowels, he seems to have made 
variations on the letters A and B With the uncials he took the 
Greek numerical values, though his alphabet kept the Glagohtic 
order Probably the Glagohtic letters for i and it have exchanged 
places, and the value 800 belonged to J, as the order m Cyrillic 
is u,, uj, IfJ Who mvented Cyrilhc we know not, Clement 
has been said to have made letters clearer, but only m a 
secondary squrce, and he seems to have been particularly 
devoted to the tradition of Methodius, and he was bishop 
of Ochnda, just where Glagohtic survived lor^est 
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Mention must be made of Bruckner’s theory that Cyril mvcntet 
Cynllic first, but degraded it into Glagohtic to hide its Creel 
origin from the Latin clergy, the whole object of his missior 
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bein^ hostility to Rome, whereas m Orthodox countries this 
caution was soon seen to be unnecessary The Glagolitic 
alphabets in the table are copied from Codex Marianus (nth 
century) and the Reims gospel, an 0 S MS of the 14th century, 
on which the kings of h ranee took their coronation oath 

As to the special sounds which these various scripts expressed, 
we may notice in the vocalism a tendency to broaden the short 
vowels and to narrow the long ones, a process which has left 
results even where distmctions of quantity no longer exist, 
further, the many changes which can be followed m histone time 
and are due to the destruction of the old rule of open syllables 
by the disappearance of the half vowels t and m, or to their 
developing into full vowels where indispensable for pronunciation 
(No I %nf ) But the ruling prmciple which has determmed the 
physiognomy of Slavonic speech is the degree in which consonants 
have been affected by the following vowel Where this has been 
broad, a, 0, u, y, q, tt, this has resulted only in an occasional 
labialization most noticeable in the case of I , where it has been 
narrow, z, ^ (once ea or e), q, {, and 1, the result has been palatal' 
ization or “ softening ” m various degrees, ranging from a slight 
change m the position of the tongue producing a faint ; sound 
in or just after the consonant — expressed in column 9 by the sign \ 
and in Cyrillic by the pre-iotizing of the following vowel — to the 
de/elopment out of straightforward mutes and sibilants of the 
sibilants, palato-sibilants and affricates z, «, r, ds, c, dS, i, 
s6, &c (see No 9 and V mf ) 

Slavonic Languages — The Slavonic languages belong to the 
Indo-European (IE) family Within that family they are very 
closely connected with the Baltic group. Old Prussian, Lithuanian 
(Lithu ) and Lettish, and we must regard the linguistic ancestors 
of both groups as having formed one for some time after 
they had become separated from their neighbours If the original 
home of the I E family is to be set m Europe, we may take the 
Balto-Slavs to have represented the north-eastern extension of it 
The Balto-Slavs have much in common with the northerly or 
German group, and with the easterly or Aryan group, their next 
neighbours on each side The Aryans likewise split into two 
divisions, Iranian and Indian, whereof the former, m the Sar- 
matians, remained m contact with the Slavs until after the 
Christian era, and gave them some loan words, e g Bogil—Vtxs 
Baga{god), Russian, .SoAo^a, Median, (dog) The south- 
eastern or Thracian group (Armenian) and beyond it the Illynan 
(Albanian) made up the four groups which have sibilants for 
I E non-velar gutturals (see tnf No 9), and m this stand apart 
from most European groups, but in other respects the Balto- 
Slavs were quite European 

The Baltic group and the Slavs were separated by the marshes 
of White Russia, and after their early oneness did not have 
much communication until the SJavs began to spread Smee then 
the Baltic languages have borrowed many Slavonic words 
After the Aryans had moved eastwards Slavonic was left m 
contact with Thracian, but we know so little about it that we 
cannot measure their mutual influence On the other side the 
Germans, begmnmg as the next group to the Balto-Slavs, and 
having thereby much m common with them (so much so that 
Schleicher wanted to make a Germano-Slavo-Baltic group), have 
never ceased to influence them, have given them loan words at 
every stage and have received a few m return 

After the Baltic group had separated from the Slavonic, we 
must imagine a long period when Slavonic (SI.) was a bundle of 
dialects, showing some of the peculiarities of the future languages, 
but on the whole so much alike that we may say that such and 
such forms were common to them all This stage may be 
called Proto-Slavonic Except for the few cases where Old 
Church Slavonic (OS) has either definitely South Slavonic 
characteristics or peculiar characteristics of its own, as written 
down by Cvril it represents with wonderful completeness Proto- 
Slavonic at the moment of its falling>apart, and words cited 
below may be taken to be OS unless otherwise designated 
Some of the mam characteristics of the Slavonic languages as 
a whole m relation to I E are indicated below , restrictions 
and secondaiy factors are necessaril) omitted \s a rule 0 S 
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represents the Slavonic languages fairly well, while Latm or 
Greek equivalents are given as the most familiar examples of 
I.E Hypothetical forms are starred 

1 IE i becomes (>)i, gostt hostis (slcc pi), IE f>i, 
vidova Vidua , IE ; > }ucha jus (broth) 

2 IE e becomes e, semq semen , I E e> ^ herq fero 

3 I E a and u are alike m SI , orait arare , osmi octo , 
I £ o m end syllables, > u, vozu 6^09, IE d and 0 are alike 
a, brairu frater , duva duo 

4 I £ tt becomes y, ty tu , IE u > tt, snucha nurus, 
Sanskr snuid IE « > w, vezq veho 

5 I F f and { both long and short survived as vowels, *vlku 
written vliku, Sanskr v^kas, “ wolf ” , consonantal r and I sur- 
vived unchanged 

6 I E and n both long and short the former gave 1 or it , 
suto centum, the latter g or q, desfti decern Consonantal 
m and n mostly survived before a vowel, after it they coalesced 
with It to make the nasal vowels q and g , pqti ponhs , p^tu 

ire/xiTTOs 

7 I E Aspirates are represented by corresponding sonants, 
berq fero , medit {“honey me&d”) jiWv, mxgla 

8 I E f often becomes ch , vetuchu ' veins , not always, synu 
Lithu sunus, “son”, otherwise ch generally renders Gothic h 
in loan words , chl^u hlatbs, “ loaf ” , ckyzu hus, “ house ” 

9 1 E velar gutturals k, g, gh and labio-velars q, g, th become 
in SI k,g,g,klju6i clams, qglu angulus , migla ojilxXrj, kuto 
quts, govedo /8ovs, Sanskr gdul , snlgi* nix, ntvem, but the 
Palato-gutturals %, g, gh become SI s,z,z, des^ii decern , zrlno 
granum , zima htems , Lithu i, i, i , deszimtis, ztrms, zema 

10 (a) Gutturals k, g, ch (for s) before e, b (for e), i, t, g and 7 
early in the Proto-Sl penod became i, i, i, vliie, voc of vliku 
\vKe , ielqdt glandis , plusf, 3rd pi fr pluchU hrkevirav 

{b) Later k, g, ch before e, i (for 01 or at), and sometimes after 
L *> g !> G (s)j ^ VlUe loc cf otKot , l^zt, imperat of Ifgq, 
“ he ” Xtyots , dust, dusbehu, nom loc pi of duchu, “ spirit ” , 
kitnqzi Ger kuntng “ king ” 

{c) I E or Proto-S) sj, zj became i, i, hit, Lithu stuH, Lat stto, 
“ sew ” , noSi for *nozjo, “ knife ” 

(d) Non-guttural consonants followed by 7 (/;, dj, nj , pj, bj, 
vj, mj) gave different results (except nj) in different languages 
(see below No V ), but m Proto-Sl there was already a tendency 
for the 7 to melt into and so change the consonant 

1 1 Proto-Sl gradually got nd of all its closed syllables, hence— 

(tt) Final consonants were dropped Domu domus 

(b) Diphthongs became siiirole vowels c», ot>i, Ihm laevus , 
vedi o(^ , et'^i , vtdu eZoos , au, eu, ou^ u, ucho aufts 

12 Proto-Slavonic had long, short and very short or half 
vowels (those expressed above by i and «) It had a musical 
accent, free m its position with diiSerent intonations when it fell 
upon long syllables (For the fate of these m different modem 
languages see below, No VIII ) 

13 The phenomena of vowel gradation (Ablaut) as presented 
by Slavonic are too complicated to be put shortly In 
the mam they answer to the IE, eg OS birait, berq, 
boru St-ff>po9, ipopos 

In their morphology the SI languages have preserved or 
developed many mterestmg forms Nouns have three genders, 
three numbers in 0 S , Slovene, Serbo-Croat and Sorb (other 
tongues have more or less numerous traces of the Dual), and, 
except Bulgarian, seven cases — Nom , Voc (not in Gt Russian 
or Slovene), Acc , Gen , Dat , Instrumental and Locative ITie 
Abl has coincided with the Genitive 

The -0, -tt and -z declensions have gamed at the expense of the 
consonantal stems, and phonetic change has caused many cases 
to coincide especially m the -z decl llie comparative of the 
Adj is formed on I E models with i<Csj correspondmg to 
Latm r < r, minii, gen minUa, cf minus, mtnorts The pro- 
nominal declension is less well preserved There is no article, 
but t (i!s)has been added to the adj to make it definite , also m 
Bulgarian and in some dialects of Russian tH is pc«tfixed as a 
real article 

The SI verb has lost most of the I E voices, moods and tenses 

xxv 8 a 
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The {>Asfeiv«M(in 1 y'burvive 8 in the pres and past participles} of 
i^te moods there are hut the md and opt (almost always 
used as an imperat ) left , its only old tenses are the pres and 
the aor ,> to which it has added an impf of its own 1 here i& an 
inf (in -ti, being an Old dat ) and a supine in -Ai, an accusative 
Of active partiaptes there are a prfes and a past ahd a second 
past part used in making compound tenses 'Hiere are a solitary 
perfect fotm, vSdS o^, and a solitary fut part byi^, gen 
bys^Sta <f>^u)v, «/>tVo»'Tos The verb has two stems , from the 
pres stem is fermed the ind prOs and impf , the imperat and 
the act and pass pres participles All other forms are based 
upon the infinitive stem 
Pfetsonal Endings 
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ist Sing In thematic verbs the vowel + m has given q, but 
there has been a tendency to replace it according to the non- 
thematic analogy, which has necessitated changes in ist plur 
and Sing -h hii given everywhere but in O S 
3fd Sing, •’rt has been dropped everywhere but in Russian, 
where the literary language has The Dual only survives m 
Serb, Sorb, Slovene and 0 S , and m these the forms are confused 
ist plitr, rf«i has developed a full vowel where the ist sing has 
replaced the -m 

The secondary endings have lost their -m, -r, and by 
phonetic change 

Non-thematic presents are, dfil, suni , dami (redupl for 
8(doim , joMl, edo , vifmi, Sanakr vednn, ‘ I wit ” , 
imami (new form of c/ho), ‘‘ I have ” 

The aonst has no augment , it is si^atic and non-sigmatic 
The latter or 2nd aor (cf Horn impf survived only in 

consonant stems and that m 0 S and Old Ue^, peku as<5r€<r<rov 
It Was common, in the and and 3rd sing, (where the -s- forms would 
not \)Qc^t^a^)p«ie■<C,^P«he^‘S^*pekf^t »= iranre. 1 hesigmatic 

aonflt very rarely and only m consonant stems in 0 S keeps its 
-S-, ■< In stems ending m r or a vowel, s'^ dh , 

attd this befdro g The ordmary Jatcri form 
for consonant stems inserts a vowel, vedochu The aonst ihas 
survived in S. Slavonic and in Sorb, and is found m the older 
stages ^ of the other tongues. The^ same languages (except 
Sklvene) have kept the wn^ which was present in Proto-Sl but 
dOesiBOtigQ back to I £ , being formed on the analogy of the>aorv 
With theacm has coalesced the opt btmi, “ be,” used with the 2nd 
past part make a conditional Stem of pres part act endsi 
m -nt- but the consonant decl has beComO an d^ , so we have 
=* rgoiv, genu mvgka < *vezontja as against 
€;^Ptos Prek port paiss . ends m "iww , it has survived more or 
lesa in Russian, elsewhere is obsolescent Past part act I is 
formed with I F -ues - , nom sing masc. •tfos (atSw?) gave 6, 
vedit, having kd, byvu, having been ; but in fern, and oblique cases 
formed aa from stem s remained, hence Russian vedifj, byvitj 
Past part, act II m 4^ cf Lat btbulus from bibo, used with an 
auxiliary to form past and conditioonl Past part paSs m -t- 
or*«-, t6rtd=*trttus Znc0tu.t^ known IE future having been 
losti futurity m expressed by an auxiliary bqdg (ero) choUg (will), 
&c with the inf or by the pres, form of the perfective verb 
The passive b expressed either by the use of the passive 
partunplesnor by the reflexive sg, which can refer to the ist and 
2nd persona as well as th the 3itl 
Syntactaoai peouliarrties of the Slavonic languages that may 
be noted I are a tendency to use the genitive instead of the accu* 
sative (whidi has often coincided m form . With the nomiiiative) 
m the case of livbg beings, masculme *0- stems, and m the phir. , 
the use of th^ genitive for the accusative or even nominative in 
negative clauses , the dative absolute and the dative as subject 
to an mflnitive , the mstruinental uistead of the nominative as 


a predicate, and in oi^aho ohhqua the preservation of the tens^ 
of the original statement instead of our way of throwing It'ihtO 
the past ' 

In the use of the verbs the development of '^aspects'” makes 
up for the few tenses Actions (or states) expressed by a verbal 
form have a begmnmg, a continuance and an end There are, 
however, some (momentaneous) actions whose beginning and end 
come together and allow no Continuance All verbs fall into two 
great divisions, imp^fechPe, which express the Continuance of 
an action, without regard to its beginning or end, and perfective, 
which express the points of begmnmg or ending The continuance 
of an action may be unbroken or may consist of like acts which 
are repeated So imperfective verbs are divided into duratwe, 
as nestt, “ to be carrying,” and tieraiwe, as nosttt, “to be wont 
to carry ” , the repeated acts of the iterative can either be each 
of them momentaneous, e g Cech, stfileti, “ to shoot,” t e “be 
firing single shots,” or each have some contmuance, eg nosttt 
above, or we can even express the occasional repetition of groups 
of momentaneous actions, e g Oech, stnlivaii, “ to have the habit 
of going out shooting ” 

Among perfective verbs we ha.ve(i) momentaneous, expressing 
action which has no continuance, kriknqtt, “ to give a cry,” 
“ to take a seat” , (2) fintitve, expressing not the contmu- 
ance of the action, though that there has been, but its end or 
completion, naplunttt, “ to fill to the bnm ” , (3) tngresstve, 
expressing the moment of beginning an action, vutVubttt, “ to f ill 
in lovo with ” 

As perfective verbs do not express continuance, an idea 
implied in the present, they cannot require a present form, so 
this is used for perfective futures , eg (pres fbrm from 
perfective 5^s/i)**= “ I shall take a seat,” as opposed to imperfective 
bqdq stdHt, “ I shall be sitting ” If a preposition is compounded 
with a durative verb as nesh, “ to carry (in geheral), "to be 
carrying,” it makes it perfective, as tznesfi, “to carry out” 
(one single actioh brolight to a conclusion), so Eng “sit” is 
usually miperfectlve, “ sit down ” perfective If an iterative has 
a preposition it is mostly used as a durative , mnosth can 
mean “’habitually to carry out” but more often to be 
cany ing out,” that is, il: supplies the imperfective form to 
tznestf Ibe development of this system has enabled some 
Slavonic languages; eg Russian, to do with Only tWo tfenses, 
pres ahd past, to each vetb morphologically considered, per- 
fective and imperfective Verbs supplementing each other ; e g 
if we take a Greek verb, the pres (ind artd mfin ) and impcrf 
coitespiond to the 'present, mf ahd past of a Russian imperfective 
Verb , the aor mdic and mf are represented by the perfective 
past and mfih , which has adSO to do duty for the GreCk perfect 
and plup , the future ahd the future perfect m GreCk do not 
express the same distinctions aS the imperfective future and 
perfoctive future (m form a present) m SI , the Gteek giving 
chronological order of action, but not giving thC diStmCfloil of 
aspect, though the future perfect is naturally perfective 

The prepositions are very much like those in other IE lan- 
guages both m adtual forms artd m use 

The formation of the sentence is not natuCafly complicated , 
but SI has in times past been largely influenced by Greek, Latin 
and German with their involved periods , latterly there has been 
a tendency to follow the simpler models of French and English 

Such being the Slavonic languages as a whole and regarded m 
their relationship tb I E , they may now be considered m their 
relationship to other, and reme of the principal character- 
istics enumerated upon which their irlterftal classification has 
been founded More or kss complete accounts of each language 
will 'be found under its name 

Dtstinciive P&tnts of Different SI Languages I {U, i) The 
fate Of the ProtO^Sl half vowels &, f, still preserved m O S , r g 
sitnH,** Bleep,** dint, “day,” is various , as a rule they disappear, 

& entirely (though when final still wtitten in R ), f leavCs a trace 
by softening the preceding consonant But if needed to eke out 

* Bulg 5 = Bulgarian, 6. =dech, KaS s=KaSuoe, latj R -Little 
Russian, P = Polish R -Russian te Great Russian Scr 
Servian , Wh R. = White Russian, 
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consjonanis, u. Sm!)^ Slovak, Lit R and ihostly m Gt 4^^ , ^ srdce,irh, vlk, since, P serce, targ, wtlk,sio^e^ R s'erdce, 
4, 1 develop into full voweL o, e — sonii, gen stia , d'eni, gen lorgu, volku, solnce ^ 

dn'a In Polibh and ^iech both>tf, but in P f softens tlw {e) Proto-SI rti, rl, W, /f had m S Slav and partly in 0 the 
preceding cons , in 0 it usually does not — P sen, dztcA , G same fate as , in Polish and R the vowel comes after the 
sen, den , in Slovene and Ser they are not distinguished, liquid O S iruvt, “ brow,” krUtu, “ cross,” pluti, “ flesh,” sliza, 
Slovene w, a or e, san, dan or efe«*>Ser a, san, dan, gen dana, “ tear ” , Ser brv, krsl, put, sma , Slovene, brv, krsi, poll, soha , 
Ser keeping the middle vowel which is elsewhere dropped 0 brv, but plet ' , P ^ew, krzest, pie6, (s')lza , R. brovi, k/estu, 
Bulgarian varies dialectically plotl, sVeza 

il ' (y ) y only remains in Gt Russian, Polish and Sorb (/) Proto-Sl -or-, -ol-, -er-, -el- before a consonant 
though still written in ^ech , it has elsewhere become *, but in (i ) Type oH, olt {ert, elt are not certain) beginning a word — 
Polish it becomes t after k and g, in Sorb and R after k, g, ch — The liquid mostly comes first, sometimes the same vowel {lersists 
0 S kysnqti, “ go sour,” gybnt^tt, “ perish,” chyiru, “ cunning ” , mall languages, i? g Proto-Sl *ordlo (lathu drklas, aratruvi), O S., 
P ktsnqi, ginqi, chyter , R ktsnuti, gtbnuii, chti'eru Bulg , Ser , Slovene, R ralo, G Polab P , radio But Proto-'Sl 

III {r, / ) The treatment of the liquids varies greatly *eldtt (Lithu eldva), O S aludtji, ladtjt, ” boat,” Ser , Slovene, 

(a) r is always a lingual trill, never alveolar In S Slav it is ladja, R lodtpi, C lodi, Polab, lud'a and *orvn (Pruss am ts), 
only softened before 7 and j — OS zor/a, ” dawn ” In N W and Q S ” even,” Ser riivaw, Bulg Slovene, R rov’inil, 

E Slav r became / before i, t, e, q, i and / Russian and Slovak C rovn^, P rotemy show Russian agreeing with N VV Slav against 
have remained at this stage, 0 , Polish, Kafi have made f into S Slav The difference probably depends on intonation 
f (rz) m which r and i are run into one (See Table I ) But (ii ) Type tort, toll, tert, telt with a consonant before as well 

Table I 



1 

t 

e 



1 

OS 

Russian . 
Polish 

'zveri, “ beast ” 
zv^ri 

'ZiOicrz 

venh, “ believe ” 

vh'tH 

wterzy6 

remenl, “ strap ” 

1 r'emoii 
rzemied 

irqsq trqsek , ‘ ^ iremo ’ ’ 
tr'asu ir'as'oSi 
trzqs^ irz^siesz 

rika, “ river” 

r'eka 

rzeka 

zorja, “dawn” 

zor'a 

zorza 


P g for orig q does not soften — P rqka 0 S rqha, “ hand ” the various treatments of this combination are among the chief 
In Sorb such a change only happened after k, p, t, in which case cnteria for classification, esp the Russian speciality called full 
High S, has S (written r). Low S i, but in Low S , r after k, p, t vocalism (polnoglaste) torot, tolot, teret, telet (or tolot, teloi) whiUi 
becomes ii even before hard vowels Proto-Sl /ri, “ three,” High is probably archaic, is one of the chief reasons for putting 
S ill, Low S tk, Proto-Sl Ara;, “edge,” High S Ar<a/,LowS ksai Russian m a separate division, Polish and Sorb come nearest 
{b) I occurs m three varieties, I, I, V , but each language has i to it, with trot, tint, tret, tlet, but the N W division is not uniform 
generally either middle I alone or else i and f' Lit R and Bulg as Knsube and the extinct Polab have the interesting fonns tort, 
have all three I has been arrived at in C and Slovene by the tl&l, tnt, tint, which are partly archaic, partly a transition to the 
loss of the distinctions, perhaps under German influence , Ser J most novel forms of the SiOuthem group to which Cech and 
has I and I', final l> o , but i occurs in dialects of all Ian- ! Slovak^ in this particular accede, trat, Hat, trU, tlet, but after 6 
guages and was no doubt in 0 S , Proto-Sl and even Balto-Slav and z Oech has Hai for tlet Deviations due to intonation havp 
It has a velar and a labial element and in most languages tends j not been set forth (bee Table II ) 
to appear as o, v o( w, Table II 

though this IS only written in 
Ser and Lit R OS 
“ gave,” R- daiu, Lit R , dqv, 

Wh R ddv,^d<tr<o, P. dai 
(dialect da^), C daU Ser dao 
I' is very soft, like Fr, vtUe 

(c) N W blavj keeps -il- rdl- 
whereasS Slav (except some 
cases of Slovene rpadl, pletla, 

&e ) and R, drop the t and 

padl, “ fell,” radio, “arat/um,” pletl, “plaited ” , 0 S and IV The Proto-S)avonic nasals q and g could be either long or 
,R. palu,,tralo, plelu, but R, drops / of masc. sing, past, part H short rhis,distnbution is fairly kept m languages which have 
after other consonants, 0,S. ncslu, 0 nesl, R n'esH, quantity and^ovjerns Uie results in Polish m which the nasal 
“ earned ” sound is preserved The examples below show the mam repre- 

(d) Proto-Sl r, I or perhaps ur^Hr, vil, U gave S Slav ,'C, and sentatives Traces of nasal pronunciation survive m Bulgarian, 
Slovak x> I written m O.S ru, ri. Id, li indifferently, though soft Slovene and Kafiube (bee Table IH ) 

Table III 


and hard may once have been distmguished Of this group, In KaSube q remains , g becomes nasalized t or * and this m xv 
Slovene and Ser later allowed the / to become ol, on or ». Sorb,) idose the nasal or restore it as a full » or w , it ha^ tlso nasalui^ 
Polish and R developed various vowels, partly according to the all the other vowels and has . the power of using nasals m loau- 
origjnal (quahty, partly, according tO: other influences, ^ g O S wordSy'^.g, Usiemqt , as did 0 S eg koleda, kalend^ne, s<}dn=-iund 
sridlce, “ heart ’’ trugu, “ market, ^ vliku, “ wolf,” slunice, “ sol ” , Polab had q and q—^ronka, O b rqka, ‘ h vnd,” tnengite = tngsa, 
Ber, srdee, trg, vuk, stance, Slovene srdee, trg, valk, solnce, “ ccrwi^,” but “ holy ” 




Proto-bl Stem 

R 

P 

1 Polab, Ka§ 

d 

S SI r g 0 S 

*gord- “ hortus^' “ tqwn ” 
*moU- “ hammer ” 

gorodu 

grod 

gord 

hrad 

gradu { 

moloti 

mtot 

mlat 

mlat 

mlatu 

Hetgr Ger. “ berg^* " ^qre ” 
*m^- “ milk ” . , , 

b'er'egu 

bfzeg 

hrtg 

breh 1 

pri^gu 

molofto 

mlgko 

mlak — 1 

ndiko 

nfleko 

*hehn- “ helm ”, » . 

kl'emu Qt idoniU 



elhnd , 

“groove” 

1 zelobu 

1 ilob 

{Ka»)iioh 

Uab \ 

SUbd * 






Diiiafr r<iniiinttftn»a o»/1 *k. iJi.JLJ 

„ , become (t,) 

~ r' w«tw v«ivi»w vi^i^uu^oQ «fc universal (see lo, 

^ p ailov9>^cept:'that aft^r ^be separation of , the Slavs 
me same process was contmued m me^ and E branches 
the N.W. branch remamed 
flower/’ *g«2sda, **atax'*(viikhvt), 
I R, ^m,a^izda , butt&ch /fei/ft, 

w»a«, V, kwteU, gmatda. 

of , WM the most general, influencing the 
entnb m aU languages and in some the labiaU as weU, whereas 
the narrow voweh act on the d<|ntals only and that 
not m all languages. The results of Proto-Sl. tu di m 

auto .to. ^ 'j 

' Proto-Sl 


SfcAVg 


^.S and]^lg ( 
ndldl(asii • 


yil, Copimon Slav fe a^d /ps beginning a word appear m R* 
as 0 aodvu^ OS jedtn&f “one/* jucha, “broth”, odtnUp. 
mka, , . , 

VIJI. proto-Sl , as we have seen, had long, short and very short 
or half vowels and a musical accent with differing intonations. 
OS was prpbably similar, but we have no 
materials for dctermming its quantities or accents 
systematic writing of the latter only came in from the 
14th century. The fate of the half vowels we have seen (I ). 
Traces of former long vowels are very clearly to be seen in Sorb, 
Pcdish and Lit R , and less clearly m Bulg and Gt R , all of 
whiqh have lost distinctions of quantity , SWene can have long 
vowels only under the accent In KaSube, C , Slovak and Serbo- 
Cr there are also unaccented long syllables Russun has kept 
the place of the original accent best, next to it Bulgarian , conse- 
quently It seems v^ capricious, appearing on different syllables 
m different flexions, but it has become merely expiratory In 


Proto-Slav 

OS 

Bulg 

Mac 

Serbo-Croat and Slovene 

c 

P 

*svhja, “ candle ” 
jnedja, “ boundary ” 
"stove” . 

” power ” . , 

i.sht ..... 

sviiVa 

meid’a 

Peiti 

tnom 

sviiia 

meida 

pern 

moiti 

svek'a 

meg'a 

svtjeVa svjeia svSia 
med'a media meja 
peS pe6 

mo6 mod 

svice 

meze 

pec 

moc 

iwtcca 

miedza 

ptec 

moc 


svela 

tn'ela 

p'edi 

modi 


I seek,” cf R ItUenu, 
strange result k* and g 


SomeMacSo^nuSXve^^es. 

7*^0 ^ « ^ It** between/, fT, and 

>rbs r, *, the Poles Polabs c, dz, and the Russians ^ and I , 
le late of ktj and gtj has been the same as that of // throughout 

(c) Before the narrow sounds f, i, e, S and the descendants of f 
lere has resulted a later softening which has gone farthest in 

Low Sorb, produang S and i, and in High Sorb and 
Polish, 6 and di, not so far in Gt R where / d* remain, 
Vh R IS intermediate with now 6, di, now f,d\m6 even 
' d* only come before ?, t and i In S Slavonic this effect is I 
lialectical 0 tUo, “body,” dUatt, “make,” deset, “ten”, 

^ aaio, dztdo, dztestfd , High Sorb, diesaS , Low Sorb, ieisei , 
iVh R 6elo, dielo, dieiaS , Gt R t'Ho, d'ilo, d'es'ati 

(d) S,*,n, before ; gave J, I, n' throughout (No 10, tf,d, above) 

Before the narrow vowels the^give i, i, ii m Sorb, 
** * * Polish, Slovak and Russian, but Cech has no i or < nor < 
before e nor always before I , S Slavonic has n' before j Other- 
wise in It such softening is only dialectical, but Bulgarian forms a 
transition to Russian 

(e) In Polish and Sorb we have the labi^s p', V if), v’, ni 
softening before ; and the narrow vowels, m Cech only before I, 

m Slovak nowhere. In S Slavonic they only soften 
^ before ; and then the ; appears as V {pV, bV, vV, mV), 
invariably m Serb, generally m Slovene, generally too 
m Russian, but there before the narrow sounds of newer for- 
mation they can all be softened in the ordinary way (/>', b', f, 
ttV), m Bulgarian this I has disappeared and we have p, b', v', m' 
But O S followed the S Slav rule , and the I was probably once 
present m N W Slav It remains everywhere in one or two 
roots— -0 S pl'u'i(i (ffTTO) for spiutp), R pl'uju, P pluj^, otherwise 
O S zeml'a, R z'e^’a, P, ztemta, “ humus ” 

On the whole the vanous languages do not differ much m 
principle m the treatment of ;, but softening before I, t, e, i, 
seems to have its extreme point in P , Kas and Polab, spreading 
from them to Sorb, White Russian and Gt Russian, Cech, 
Slovak and Lit Russian have it in a far less degree, and m 
S Slavonic it is very little developed 
VI Right across the Slavonic world from W to E g has 
^ ^ become h, leaving the N and the S untouched This 
* change is found in Cech, Slovak, High but not Low 

Sorb, is traceable in Polish, Mid characteristic m White, South 
Gt Russian and Lit Russian, also in the Russian pronunciation 
of Ch Slavonir The h produced is rather the spirant gh than the 
true asmrate Low Sorb, R , O S , &c , gora, P g6ra, “ moun- 
tain ” 0., Slovak, High Sorb, Wh, and Lit R hara 


intonations Serbo-Croat is the chief guide, but here the accent 
intonation is spread over two syllables, in Croatian {ia dialect), 
the mam stress is usually on the old place, in Servian {ito dialect) it 
has shifted back one In N W Slavonic, with the exception of 
Kalube, in which it is free, the accent is fixed, m 0 , Slovak and 
Sorb on the first syllable of the word, m Polish on the penultimate 
On the whole it may be said that the geographical classification 
of the Slavs into N W , S and E Slavs is justified linguistically, 
though too much stress must not be laid upon it as the lines of 
division are made less definite by the approximation of the 
languages which come next each other, the special characteristics 
of each group are generally represented in dialects of the others 
if not in the written languages , also some peculiarities (eg VI , 
g>h) run right across all l^undaries, and secondary softemng 
runs from N to S , becoming less as it goes away from Poland 
(V , c) In fact, the triple division might be purely arbitrary but 
for the fact that the belt of Germans, Magyars and Rumanians 
has made mpossible the survival of transitional dialects con- 
necting up Cech with Slovene, Slovak with Servian, Russian with 
Bulgarian Slovak, as it were, just fails to be a universal link 
m the north Russian and Polish have much m common, but 
Lithuania made some sort of barrier and the difference of 
religion favoured separate development 
In the north Polish is closely connected with KaSube, and 
this with Polab, making the group of L'ach dialects in which the 
nasals survived (IV) The two Sorb dialects hnk the L'achs 
on to the Cechs and Slovaks, the whole making the N W group 
with Its preference for c,z,s&s against i, S, Jf (which were perhaps 
unknown to Polab, V b), its b' as against bl' (V e), its keeping 
kv* and gv' (V a), tl and dl (III c), its f (III a, not m Slovak) and 
the fixed accent (VIII not m KaS ) The whole group (except 
Sorb) agrees with R in havmg lost the aor and impf Yet 
0 and Slovak agree with S Slav m trat, trk (III /, 11 ) m survival 
of f and I (III fi?) and of quantity (VIII ) Again, Slovene has 
occasioned U, dl (III c), and its accent and quantity are not quite 
southerly, but its many dialects shade across to Croat and Servian, 
and they must all be classed together for the fate of dj (V b) 
and q, f (TV ) The Sopey and Macedonians, among their numer- 
ous dialects, make a bridge between Servian and Bulgarian 
The special mark of the latter is /j, d] > it, id, which is the main 
philological argument for makmg 0 S Bulgarian In general 
S Slav shows less soft letters than N W and E (V and d) 
It shares with Russian bl < bj (V e), U,dl> I (III c), kv', 
sv (V a) and the general loss of q, q (IV ), and is closer to it in the 
fate of tj, dj (V Bulgarian, especially m some dialects, is, as it 
were, a transition to Russian, ^ g m accentuation 
Russian stands by itself by its torot, tolot (III /, 11 ) and its 
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treatment of tj and dj (V b) and the j^ace of its accent (VIII ) 
in aill of which it w rather archaic, while > o, > » (VII ) is 
Its own innovation In its secondary softenmgs Lit R , Gt R. 
and Wh. k make a gradual bridge l^ween S Slav and Polish 
([V. C't) In ocmimon with Polish, R further has the retention of 
y (II ) and the loss of the aor and unpf 

IFinally, within historic time certain dialects have mfluenced 
others through literary and political intercourse OS has 
influenced all the Orthodox Slavs and the Croats, so that Russian 
IS full of words with O S forms pronounced d la Russs > u, 
^ > fo, ff' >► jfd, &c ) Oech has almost overshadowed Slov^ and 
early ctfforded literary models to Polish Polish has overshadowed 
Kaiube and much mfluenced Little and White Russian and Great 
Russian m a less degree Russian has m its turn supplied 
modem Bulgarian with a model Agam, other tongues have 
oontributed somethmg , m common Slavonic there are already 
German loan words, and others have followed in vanous periods, 
especially m Oech and Polish, while the very structure of Slovene 
and Sorb has been affected Polish has adopted many Latin 
words Bulgarian and Servian received many Turkish words 
Russian took over many Eastern words in the Tatar period, and 
the common vocabulary of Western civilization since the time 
of Peter the Great, but on the whole, though the Slav easily takes 
to a fresh language, he has kept his own free from great 
admixture 
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E Th Karskii, Olerh Slantjonskoj Kirttiavshoj Paleogre^ti (Outline of 
SL Cynllic Palaeography) (Warsaw, 1901) (E H M ) 

SLAVYANSK* a town of Russia, m the government of Kharkov, 
158 m by rail S E of the town of Kharkov, on the Torets nvet 
and close by several salt lakes, from which salt is extracted. 
Pop (1897) 15,644 There are soap, candle and tallow-works 
Slavyansk carries on a brisk trade m salt, cattle and tallow 
The ancient name of Slavyansk was Tor. The town, which is 
supposed to occupy the site of a former settlement of the Torks 
(Turks), who inhabited the steppes of the Don, was founded in 
1676 by the Russians to protect the salt marshes Having 
an open steppe behind it, this fort was often destroyed by the 
Tatars Its salt trade became insignificant m the i8th century 
and only revived towards the end of the 19th century 

SLEAFORD, a market town m the North Kesteven or Sleaford 
parliamentary division of I mcolnshire, England, in a fertile 
and partly fenny district on the nver Slea Pop of urban distnet 
(1901) 5468 It IS 1 12 m N by W from London by the Great 
Northern railway, being the junction for several branch lines and 
for the March-Doncaster joint line of the Great Northern and 
Great Eastern companies The church of St Denis is one of the 
finest in the county, exhibiting transitional Norman work in the 
base of the western tower, which is crowned by an Early 
English spire, which, however, is mainly a copy of the original. 
The nave is of beautiful late Decorated work with an ornate 
south porch There is a splendid carved rood screen of oak. 
The chancel is Perpendicular There are a few picturesque old 
houses The district is very fertile, and the trade of the town 
IS principally agricultural, while malting is also carried on 

The discovery of numerous coins of the Constantine penodj 
the earthworks of the castle-area, and its proximity to the ford 
by which Frmme Street crossed the Witham, point to the prob- 
ability of Sleaford {Slaforde, being on the site of a Roman 

settlement or camp, and that the Saxons occupied the site before 
their conversion to Christianity is evident from the large cemetery 
discovered here Domesday Book records that the manor had 
been held from the time of Edward the Confessor by the bishops 
of I mdsey, whose successors, the bishops of Lincoln, retained 
It until It was surrendered to the Crown m 1 546 It soon after- 
wards passed to the family of Carr and from them, by marriage, 
m 1688 to John Hervey, afterwards earl of Bristol The quadri- 
lateral castle w’th its square towers and massive keep, was built 
Dy Alexander, bishop of Lincoln and became one of the chief 
episcopal strongholds King John rested here in 12 16 after his 
disastrous passage of the Wash, and m 1430 Bishop Richard 
Fleming died here The castle was in good repair on its surrendei 
in 1546, but was dismantled before 1600 Sleaford never became 
a municipal or parliamentary borough, and the government was 
manorial, the bishops possessing full jurisdiction The towns- 
folk were, however, largely organized m the gilds of Corpus 
Christi, St John and Holv Trinity , act ounts for which are extant 
from the year 1477 The origin of the markets and fairs is un- 
known, but in answer to a writ of quo warranlo of thi reign of 
Edward I , the bishop declared that they had been held from 
time unmcmonal 

See Victoria County Ht'!tor\, Lincolnshire G V\ Thomns, On 
Excavations in an Anglo Saxon Ccinettry at Sleaford, I mcolnshire,' 
dnkaeologia, \ol i (London, 1887) , Edward Trollope Sleaford 
and the li apentakes of Flaxaell and Aswardhurn tn the county of 
Lincoln (london, 1872) 

SLEEMAN, SIR WILLIAM HENRY (1788-1856), Indian 
soldier and administrator, was born at Stratton, Cornwall, on the 
8th of August 1788 He was the son of Philip Sleeman, yeeman 
and supervisor of excise In 1809 he joined the Bengal armv, 
served mthe Nepal War(i8r4-i8j6),aml m 1820 be«xme assistant 
to the governor-general’s agent in the Saugor and Nerbudda 
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tcrntof-ieSi He is best known for his suppression of the Thugs 
or, religious murderers m India, becoming superintendent of the 
operations against them in 1835, and commissioner for the 
suppression of Thuggi and Dacoity m 1839 During these 
operations more than 1400 I hugs were hanged or transported for 
life, one of whom confessed to having committed over 700 
minders Detection was only possible by means of informers, 
for whose protection from the vengeance of their associates a 
special gaol was established at Jubbulpore Sleeman was 
r<,sident at Gwalior 1843-1849, and at Lucknow 1849-1856 
He was opposed to the annexation of Oudh by I.ord DaUipu'iie, 
but his advice was disregarded. He died at sea on Jus way home 
on the 10th of February 1856k 

bee Sir H Sleeman, Rambles and ReaoUeettons of an Indian Official 
(fS ^4 , 2nd edition, 1893)1 and .d Journey through Oudh (185S) 

BLEEP (0 Eng slccpan, Gtr, schla fen , cff,Lat to glide, 
and “ slip ”), a normal condition of the body, occurring periodic- 
ally, in which there is a greater or less degree of unconsciousness 
due to inactivity of the nervous system and more especially of the 
brain and spinal cord It majr be regarded as the condition of 
rest of the nervous system dunngr which there is a renewal of tjhe 
energy that has been expended in the hpurs of wakefulness , for 
in the nervous system the general law holds good that period of 
physiological rest must alternate with periods of { physiological 
activity, and, as the nervous system is the donunatmg mechanism 
m the body, when it reposes all the other systems enjoy the 
same condition to a greater or less extent Rest alternates with 
work m all vital phenomena After a muscle has contracted 
frequently at short intervals, a period of relaxation is necessary 
for the removal of waste products and the restitution of energy, 
the pulsating heart, ap|)arently working without intermission, is 
m reality not doing so, as there are short intervals of relaxation 
l]|ct\vccn individual beats in which there is no expenditure of 
encrijy , the cells in a secreting gland do not always elaborate, 
but nave periods when the protoplasm 1$ comparatively at rest 
Nervous action also involves physico-chemical changes of matter 
a^cl the eiq)cnditure of energy This is true even, of the activity 
of the brain associated with sensation, perception, emotion, 
yolition and otht r psj chical phenomena, and therefore the higher 
nwvous centres rcijuire rest, during which they are protected 
from the stream of impressions flowing m from the sense-organs, 
and in i^hich waste matters are removed and the cerebral material 
IS recuperated for another time of wakeful activity (See also 
Hypnotism, and the physiological sections of the articles Braiv, 
and Muscle and Nerve ) 

The coincidence of the time of sleep with the occurrence of the 
great terrestrial phenomena that cause night is more apparent 
than real The oscillations of \ ital activity are not correlated to 
the terrestnal revolutions as effect and cause, but the occurrence 
of sleep, m the majority of cases, on the advent of night is largelv 
the result of habit Whilst the darkness and stillness of night arc 
favourable to sleep, the state of physiological repose is deter- 
mined more by the condition of the body itself Fatigue wiU 
normally cause sleep at any tune of the twentv-four hours 
Thus many of the lower animals habitually sleep during the day 
and prowl in search of food in the night, some hibernate during 
the winter season, passing into long periods of sleep during both 
day and night , and men whose avocations require them to work 
during the night find that they can maintain health and activity 
by sleeping the requisite time during the clay 

The approach of sleep is usuallv marked by a desire for sleep, 
or sleepiness, embracing an obscure and complicated group of 
sensations, resembling such bodily states of feeling as hunger, 
thirst, the necessity of breathing, &c. All of these bodily states, 
although on the whole ill-defined, are referred with some precision 
to special Organs Thus hunger, although due to a general bodily 
vant, is referred to the stomach, thirst to the fauces, and breath- 
ing to the chest , and m like manner the desire for sleep is 
referred chieflv to the region of the head and neck There is a 
sensation of weight m the upper eyelids, intermittent spasm 
of the sub-hyoid muscles causing yawning, and drooping of 
the head Along with these signs there is obscuration of the 


intelligence, depression both of general sensibility and of the' 
special senses, and rtdaxatiort of the muscular system The half- 
closed eyelids tend more and more to close , the inspirations 
Ixicome slower aneWeeper ; the muscles supporting the lower jaw 
'become relaxed, so that the mouth opens, the muscles of the 
,back of the neck that tend to support the head alsb relax and the 
chin droops on the breast , and the limbs relax and tend to fall 
into a bne with the body At the same tune the hesitating 
utterances of the sleepy man indicate vagueness of thought^ and 
external objects gradually cease to make an impression on the 
senses These are the chief phenomena Of the ^venf of sleep 
After it has supervened there are many gradations m its depth 
and character In some cases the sleep may be so light that the- 
individual is partially conscious of external impressions and of 
the disordered trains of thought and feeling that pass tlirough 
his mind, constitu^ng dreams, and these may be more or less 
vivid, according to the degree of consciousness remaining On 
the other hand, the sleep may be so profound as to abolish all 
psychical phenomena • there are no dreams, and when the sleeper 
awakes the time passed in this unconscious state is a bl^ulk 
The first period of sleep 13 the most profound After a variable- 
period, usually from five to six hours of deep sleep, the faculties 
awaken, not simultaneously but often fitfully, so that there are 
(transient periods of consciousness This is the time of dreaming 
As the period of W'aking approaches the sensibility becomes 
more acute, so that external impressions are faintly perceived 
These impressions may influence and mould the flow of images 
m the mind of the sleeper, frequently altering the nature of his 
dreams or making them more vivid The moment of waking is 
usually not instantaneous, but is preceded by an intermediate 
state of partial consciousness, and a strange play of the mental 
faculties that has more of the character of an “ intellectual 
mirage ” than of consecutive thought 
The intensity of sleep has been measured by Kohlschutter 
by the intensity of the sound necessary to awaken the sleeper 
This intensity increases rapidly dunng the first hour, then 
decreases, sometimes rapidly, sometimes slowly, during the next 
two or three hours, and then very slowly until the time of waking 
This statement agrees generally with experience As a rule the 
deeper the sleep the longer it lasts 
Various physiological changes have been observed during 
sleep, but much remains to be done m this direction The pulse 
becomes less irequent , the respiratory movements are fewer in 
numbet and are almost wholly thoracic, not abdominal , all the 
secretions are reduced m quantity , the gastric and intestinal 
peristaltic movements are less rapid , the pupils of the eye are 
contracted and during profound sleep are not affected by light , 
and the eyeballs are rotated upwards The pupils dilate slightly 
when strong sensory or auditory stimuli are applied, and they 
dilate the more the lighter the sleep , at the moment of waking 
they become widely dilated Whilst musculai relaxation is 
general, there seems to be increased contrxction of certain 
sphincter muscles, as the circular fibres of the iris and the fibres 
concerned in closing the eyelids The state of the circulation of 
the brain has been frequently investigated The older view 
was that there was a degree of plethora or congestion of the 
vessels of the brain, as is the state of matters in coma, to which 
the state of sleep has a superficial resemblance Coma, howev er, 
IS not sleep, but a condition of inactivity of the cerebral matter 
owing to the accumulation of dark venous blood in its vessels 
This has been actually observed in cases where it was possible to 
see the brain During sleep the surface of the exposed brain has 
been observed to become pale and to shrmk somewhat from the 
Sides of the opening (Johann Blumenbach, 1752-1840) A 
careful experimental research was conducted by Arthur E 
Duiham m i 86 o, in which he trephined a portion of bone as 
large as a shilling from the parietal region of a dog, and, to 
obviate the effects of atmospheric pressure, inserted a watch 
glass into the aperture so that the surface of the brain could be 
seen His results are summarized thus — 

" (i) Pressure of distended veins on the brain is not the cause of 
sleep, for during sleep the w'ns are not distended , and, when they* 
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wdr symptoms and appearances anse which differ from those which 
chai;aQterize sleep (2) During sleep the biain is in a comparatively 
bloodless condition, and the blood m the encephalic vessels is not 
only diminished m quantity, but moves' with diminished rapidity 
(3) The condition of the cerebral circulation during sleep is,, from 
physical causes, that which is most favourable to the nutniion of 
the brain tissue , and, on the other hand, the condition which 
prevails during waking is associated with mental activity, because 
it iS that which is most favourable to oxidation of the brain sub- 
stance, and to various changes in its chemical constitution (4) 
The blood which is derived from the bra»» durmg s)ocp Is ehj?ln- 
buted to the alimentary and ixcretory oigans (5) Whatever in- 
creases the activity of the certbral cii dilation tends to preserve 
wakefulness and whatever decreases the activity of the cerebral 
circulation, and, at the same time, is not inconsistent with the 
general health of the body tends to mduce and favoui sleep Such 
circumstances may act pnmanly through the neivous or tluough 
the /aseular system Among those which aet through the nervou 
systcni may be instanc< d the presence or absence of impressions 
upon the senses, and the presence or abstnefc of exciting ideas 
Ajnong those which act through Uie v a.seular system may bo men 
tioned unnaturally or naturally increased or decreased force 01 
frequency of the heart's action ’ 

I)r William A Hammond and Dr Silas Weir Mitchell (b 1830) 
repeated and extended Durham’s observations, with the same 
general results (1866), and Hirmann, Salath^ (1877), Franfois 
I'ranck (1877) ^^td Mosso (t88i), by more refined methods of 
observation arrive^ at the same general conclusions Angelo 
Mosso (b 1846) in particular applied with great success the 
graphic method of registration to the study of the movements of 
the brain and of tho t irculation during sleep He made observa- 
tions on three persons who had lost a portion of the cranial vault 
and in whom there was a soft pulsating cicatrix Ihey were a 
woman of thirty-seven years of age, a man of thirty-seven years 
and a cluld of about twelve years By special arrangements, 
Mosso took simultaneous tracings of the pulse at the wrist, of 
tlie beat of the heart,, of the movements of the wall of the chest 
in respiration, and of the movements of the denuded brain 
Further, by means of the plethv sinograph— an instrument of 
Mosso’s own invention — he obtained tracings showing changes 
in the volume of the hand and forearm , and he succeeded in 
showing that during sleep there is a diminished amount of blood 
in the brain, and at the same time an increased amount in the 
extremities He showed further that there are frequent adjust- 
ments in the distribution of the blood, even during sleep lluis 
a strong stimulus to the skin or to a sense organ — but not strong 
enough to awaken the sleeper — caused a contraction of the vessels 
of the forearm, an increase of blood pressure, and a determination 
of blood towards the brain , and, on the otlier han<l, on suddenly 
awakening the sleeper, there was a contraction of the vessels 
of the brain, a general rise of pressure, and an accelerated flow 
of blood through the hemispheres of the brain So sensitive is 
the whole organism in this respect, even during sleep, that a 
loudly spoken word, a souml, a touch, tho action of light or an> 
moderate sc nsory impression modified the rhythm of respiration, 
determined a contraction of the vi ssels of the forearm, increased 
the general pressure of the blood, caused in increased flow to the 
brain, and quickened the frequency of ttie beats of the heart 
These observations show how a physiological explanation can be 
suggested of the influence of external impressions in modifying 
the dreams of a sleeper further, AIosso found that during vtrj 
profound sleep these oscillations disappear the pulsator) 
movements are uniform and are not affected bv sensory impres- 
sions, and probably this condition exists when there is the 
absolute unconsciousness of a “ dear! ” sleep Bv such methods 
as have been employed by Mosso, three movements of the brain 
have been observed— (i) pulsattoji'!, corresponding to the beats 
of the heart , (2) osciUattam, or longer waves, sometimes coincid- 
ing with the heart beats, or more generally consisting of longer 
festoons, carrying each a number of smaller waves, and believed 
to correspond generally to the respiratory movements , anil 
(3) undulations, still longer and less marked elevations and 
depressions, first clearly observed by Mosso, and believed by 
him to mdicate rhythmic contractions of the vessels of the pia 
mater and of the brain This view is m keeping with the obsen a- 
tions of Franz Cornelius Donders (b iSi8), Adolf Kussmaul 


(b 1822), Tenner and others on changes of calibre observed in 
the cerebral vessels, and with the experiments of many physio- 
logists, showing that the vessels of the pia mater, like other 
vessels, are controlled by the vaso-motor system of nerves 
It may therefore be considered certain that during sleep there is 
an anaeniia, or partially bloodless condition, of the brain, and 
that the blood is drawn off to other organs, whilst at the same time 
this anaemic condition may be modified by changes m the 
circulation or m the respiratory mechanism caused by position 
by sensory impressions or by sudden cliangts m the state of 
repose of the muscles The examination of the retina (which 
mav be regarded as a cerebral outwork) by the ophthalmoscope 
during sleep also shows a comparatively bloodless condition 
Such are the facts , the deficiencv in the way of a theoretical 
explanation is that physiologists cannot satisfactorily account 
for the anaemic condition causing unroastiousness Sudden 
haemorrhage from the brain and nerve-centres, or a sudden 
cessation of the supplv of blood to the brain, as occurs in s\ ncope 
(failure of the heart s action — a faint), no doubt causes uncon- 
sciousness, but in these circumstances there is a tendency to 
convulsive spasm Such spasm is usuallv absent m sleep, but 
sudden jerks of the limbs may sometmies be observed during the 
time when there is the confusion of ideas preceding the passage 
into sleep 

During sleep the amount of carbonic acid eliminated is very 
much reduced, indicating that molecular changes m the tissues 
do not occur to the same extent as m the waking ^tatc Tins is 
also shown by the fact that less heat is produced Hermann von 
Helmholtz (b 1821) states that the amount of heat produced b\ 
a maji weighing 67 kilogrammes (147 4 lb) is about 40 caloncs per 
hour during sleep, as against 112 calories per hour while awake 
Ihis diminished production of heat may be largely accounted for 
by the quiet condition of the muscles of locomotion, but it also 
indicated diminished tissue changes throughout the body In 
profound sleep the bodily temperature may fall from 6'' to a° 
Fahr In consequence of diminished oxidation changes during 
sleep, It is not improbable that excess of nutrient matter mav 
then be stored up in the fonn of fat, and that thus the pro\ erb 
“ lie who sleeps dines ” is based on a correct appreciation of the 
fact tliat sleep tends to produce plethoia or obesity 

Whilst It is easy to state that sleep is caused bv fatigue of the 
nervous system, it is more difficult to explain what the precise 
changes are that produce the state of unconsciousness Various 
hypotheses have been advanced, but it cannot be said that am 
one IS wholly sat’sfactory \ware that the fatigue of muscle is 
associated with the accumulation of sarcolactic acid, Thierry 
William Prever (b 1841) surmised that the actnitv of nervous 
matter might be interfered with bv the accumulation in the nerv e- 
lentres of some such acid, or of its soda salt (lactate of soda), 
but this view has not been supported bv the results of experiment, 
as the injection into the blood of a dose of lactate of soda has not 
produced sleep Pflugir has observed that frogs deprived for 
a considerable time of oxygen passed giaduallv into a state 
resembling prolound sleip, and he has advanced the theorv that 
there Is no organ of the body so auicklv affected bv depnvatiqn 
of oxvgcn as the brim Atiorcling to Iduaid F W Pfluger 
(b 1820), the phenomena of life depend on a dissociation of living 
matter, and in particular the activitv of the lenbral substance 
connected with psychical states depends on dissociation changes 
in the grey metier To excite the dissociation, however, 
oxygen is necessary The oxygen unites with certain of the 
compounds set free by the dissociation, forming, amongst other 
substances, carbonic acid If such matters as these that unite 
with oxygen are in sufficient amount to use up all the oxygen, 
the grev matter of the brain suffers from a deficiency of oxygen 
(or from its absence), and also from the accumulation of carbonic 
acid According to such a theory, cerebral activity depends on 
cerebral respiration, and sleip is a kind of ceribral asphyxia 
Some such condition is not imprc bable, but it must be stated that 
the evidence at present m support of it is meagre Possiblv , m 
attempting to account for the phenomenon ot sleep, too much 
unportance has been attributed to the changes occurring ui the 
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brain, forgetting that not merely brain matter but every tissue 
of the body becomes exhausted by work, and that sleep may be 
partly due to phenomena occurring throughout the body and not 
in the bram alone 

All the phenomena of sleep point to a diminished excitability 
of the cerebral nerve-centres and of the spinal cord Contrary 
to what 13 often stated, there can be no doubt that reflex action 
IS in partial abeyance and that the spinal cord is in a state of 
partial inactivity as well as the brain The only nerve-centres 
that do not sleep are those absolutely essential to life, such as 
those connected with the heart, with respiratory movements, 
and with the distribution of blood by the vaso-motor arrange- 
ments , and Mosso’s experiments indicate that even these have 
a certain amount of repose in profound sleep 

There is little doubt that all living beings require jicriods of 
repose alternating with periods of activity Many plants close their 
flowers «wid bend tlieir petioles at certain times of the day These 
phenomena, called the sleip of plants, depend apparently on 
changes in solar radiation, and there is no reason to beheve that 
during the time of quiescence any reparative processes go on, as 
dunng the sleeping penod of animals Naturalists have observed 
many of the lower animals apparently in a state of sleep Insects, 
crustaceans, fishes, reptiles, may all be observed occasionally to be 
almost motionless for considerable periods of time The sleeping of 
birds is familiar to all, and m these there are anatomical arrangements 
by which the bird may, hke the crane, sleep perched on one leg, or 
graspmg a branch witli both feet, hke perchmg birds generally, 
without any muscular effort and consequently without fatigue 

Tlie amount of sleep required by man vanes according to age, 
sex and habit The popular notion that a child sleeps half its time, 
an adult one-third, whilst an old person may do httle except eat and 
sktp 18 not far wrong In early life the cerebral faculties appear to 
be easily exhausted and during the frequent and prolonged sleeps jf 
mfancy the brain rests and the vegetative changes connected with 
nutrition and growth go on actively As life advances, less sleep 
IS required, until in adult hfe a period of seven or eight hours is 
sufficient As a rule, women require more sleep than men , but 
much depends on liabit Thus most women bear the loss of sleep in 
the first instance better tlvan men, because they have been accus- 
tomed more to loss or irregulanty of sleep The effect of habit is 
well seen m nurses, both male ana female, who will often be able to 
work for weeks continuously with snatches of sleep, not amounting 
to more than two or three hours daily Sooner or later, however, 
even in these cases nature asserts her demands, and prolonged sleep 
IS necessary to maintain health and vigour Wakefulness dunng 
the time when one ought to be asleep is frequently a distressing con- 
dition, undermining the strength and mcapacitatmg for active and 
efficient work (see Tnsomma) 

It IS a matter of common observation not only that certain persons 
require more sleep than others but that they have less power of 
resisting its onset and of awaking This condition may become 
morbid, constituting a veritable nervous disease, to which the name 
‘ maladie du sommeil ' or hypnosta may be given It may be 
described as invincible sleep, and it may conUnue for weeks and 
for months, terminating m convulsive seizures, and even death 
A persistent drooping of the upper eyelid has been observed even 
dunng waking hours Dr W Ogle has observed in such cases an 
engorgement of the cervical ganglia of the sympathetic , but this 
may liave notlung to do with the condition Cases of very pro- 
longed sleep are not uncommon, especially amongst hystencal 
persons, lasting four, seven or ten days On awaking the patient 
IS exhausted and pale, with cold extremities, and not infrequently, 
after a bncf interval of waking, passes off into another lethargic 
sleep Something similar to this may be seen m very aged persons 
towards the close of hfe (See also Dreams, Somnamduusm and 
Hypnotism) 

Among older works, see article “ Sommeil " m the Dtcttonnaire 
tncyclopddtque des sciences tnidtcales, where a bibliography is given 
and where also there is an account of the medico-legal questions 
connected with sleep and somnambulism Macnish, Physiology of 
Sleep , Durham, “ On the Physiology of Sleep,” in Guy's Hospital 
Reports (i860) Kolilschutter, Die Mechanik des Schlafes,*' in 

f ration Med ,y/o\ xxxiii (1869) Pfiiiger, Theonedesbchlafes, ' 
in Pftuger s inhiv, vol x (1875) Mosso, tfber den Kreislauf des 
Blutes tm menschluhen Gehirn (Leipzig, 1881) Also Manac6me, 
Sleep, Its Physio'ogv, Pathology, Hygiene and Psychology (Eng trans 
1897), with bibhography {J G M ) 

SLEEPER. a term used with many technical applications for 
a piece of timber, metal, &c , used as a support , in carpentry it 
IS such a pieie of timber laid on low cross walls as a piate to 
receive ground joists , m shipbuilding, a strengthening timber 
for the bows and stern frame , the most frequent use of the term 
IS fora timber or steel support on which the chairs are fixed for 
carrying the rails on a railway , m America these are called 


“ ties ” (see Railways) The common explanation of the origin 
of the word is to connect it with “ sleep,” the timbers supposed 
to be lying at rest The real source of the word is the Norwegian 
sleip, a piece of timber used for dragging things over, a roller, 
especially used of timbers laid in a row m making a road This 
word Skeat {Etymol Dtct , 1898) connects with “ slab,” a flat 
piece of stone or wood The French term dormant is used in 
carpentry, but as part of the frame of a wmdow or door 
SLEEPING-SICKNESS {Trypanosomiasis), a remarkable para- 
sitic disease, familiar among West African natives since the 
beginning of the 19th centuiy, and characterized by protracted 
letlxargy, fever and wasting It is attributed to the trypanosoma 
gambtense, a parasite which was discovered in the frog by Gruby 
m 1847, and m 1880 by Griffith Evans in horses afflicted with 
the disease called “ surra ” in India In 1895 Surgeon-Major 
(afterwards Sir) D Bruce found a trypanosoma similar to 
Evans’s in cases of what was known in cattle as “ tsetse-fly 
disease ” , and though the trypanosoma had not then actually 
been found in man, Bruce suggested that this was akm to the 
human “ sleeping-sickness ” which had now extended into the 
Congo Free State, Uganda and elsewhere, and was causing great 
mortality, many Europeans having died of the disease In 1903 
Castelam found the trypanosoma in the ccrebro-spinal fluid of 
human patients afflicted with the disease The question of the 
pathology of “ sleeping-sickness ” was vigorously taken up, and 
m June 1907 an international conference was held in London for 
the purpose of organizing research on the subject As was 
pointed out by Lord Fitzmaunce (18th of June), m his opening 
address, it was already accepted that trypanosoma gambtense 
was the cause of the disease, and it was even then “ all but 
proved ” that the parasite was conveyed by at least one species 
of tsetse fly {glosstna palpahs), the distribution of which was 
limited to the neighbourhood of open wat^r It had further been 
ascertained, experimentally m animals, and therapeutically m 
man, that the infection once acquired could be controlled, to 
some extent, by various substances — arsenic, certain colours, 
dyes, in combinations of arsenic and colour dyes, e g atoxyl — 
and by mercury It remained a question how far certain un- 
ascertained factors were at work in the spread of the disease, and 
for this purpose the British government invited the co-operation 
of all the powers interested in tropical Africa m considering 
certam problems, annual or biennial conferences being suggested, 
and the formation of a central bureau, in order to organize the 
research These problems were (i) to determine whether the 
tsetse fly (glosstna palpahs) was a direct or indirect conveyor of 
the parasite , (2) whether the parasite underwent necessary 
developmental changes in the tsetse fly , (3) if so, whether the 
developed germs were conveyed by the original fly or its larva 
when arrived at the imago stage , (4) how long an infected 
glosstna palpahs remained infected , (5) whether other species 
of glosstna were concerned , (6) the geographical distribution 
and habits of the fly , (7) whether and how far the spread of 
infection was the work of any of the vertebrate fauna (other than 
man) , (8) to suggest preventive methods for exterminating the 
glosstna, or protecting uninfected districts by segregation or 
otherwise , (9) to study the therapeutics of the disease In the 
history of modern pathology, this organization of research in 
respect of “ sleeping-sickness ” must hold an important place 
as the application of state effort on behalf of the advancement of 
science (See Neuropathology and Parasitic Diseases ) 
Authorities — Sir P Manson, Lane Lectures on Tropical Diseases 
(1905) W F M Marshall,' 1 rypanosomiasis or Sleeping-Sickness, ' 
m Review of Neurology and Psychiatry (February 1906) , F W Mott, 
Archives of Neurology, vol m (1907) Reports of the Sleeping-Sickness 
Commissions Castellani, " Researches on the Aetiology of Sleeping- 
Sickness,'* Journal of Tropical Medicine (June 1903) 

SLEET (either from Nor sletta, of the same meaning, or related 
to Ger Schlosse, hailstone), that form of precipitation of water 
vapour condensed from the atmosphere, which reaches the ground 
in a partly frozen condition Sleet may originate in the upper 
atmosphere either as ram, in which case, to become partly 
frozen, it must have fallen into a stratum of air colder than that 
in which It originated, or as snow, when the opposite must have 
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taken place, t e the snow in its descent must have encountered 
an air-temperdture slightly above the freezing-point 

SLEEVE (0 Eng 4v/, a word allied to “ sbp,” cf Dutch 
sloof, apron), that part of a garment which covers the arm, or 
through whic h the arm passes or slips 1 he pattern of the sleeve 
IS one of the characteristics of fashion in dress, vary mg in every 
country and period Various survivals of the early forms of 
sleeve are still found in the different types of academic or other 
robes {q v ) Where the long hanging sleeve is worn it has, as 
still in China and Japan, been used as a pocket, whence has come 
the phrase “ to have up one’s sleeve,” to have something con- 
cealed ready to produce There are many other proverbial and 
metaphorical expressions associated with the sleeve, such as “ to 
wear one’s heart upon one’s sleeve,” “ to laugh in one’s sleeve,” 
&c In technical usage a “ sleeve ” is a tube into which another 
tube IS inserted, which in the case of small* tubes is called a 
thimble 

SLEIDANUS, JOHANNE23 (1506-1556), German historian, the 
annalist of the Reformation, was born at Sclileiden near Ai\-la- 
Chapelle He studied ancient languages and literatures at 
Ii^gc and Cologne, and law and jurisprudence at Pans and 
Orleans Whilst among the humanists of I i( 5 ge, he had adopted 
Protestant opinions, and entering the service of Cardinal du 
Bellay, was employed in the futile negotiations of the French 
court to make an alliance with the German Protestants against 
the emperor Charles V In 1542 he settled at Strassburg 
Sleidanus had been accustomed to copy all papers bee ring upon 
the Reformation to which he had access, and Martin P.uccr, who 
had seen his collection, proposed to Philip of Ilcsse to appoint him 
historian of the Reformation, giv mg him a salary and access to 
all necessary documents i^ter some delay the heads of the 
league of Schmalkalden agreed to the proposal, and Sleidanus 
began his great work, finishing the first volume in 1 545 In that 
year he was recalled to diplomacy, and went to hngland m a 
French embassy to Henry VIII While there he collected 
materials for his history On his return he represented Strassburg 
at the diets of Frankfort and Worms, and went on to Marburg to 
explore the archives of Philip of Hesse The war of the league 
of Schmalkalden interfered with this work, and aUo prevented the 
payment of Sleidanus, who in his difficulties applied to England 
for aid, and at Cranmer’s intercession receiv ed a y early pension 
from Edward VI , which, however, was not long continued In 
1551 Sleidanus went to the council of Trent as representative 
from Strassburg, charged also with full powers to act for the 
imperial cities of Esslmgen, Ravensburg, Rcutlingen, Biberach 
and Lindau He was afterwards appointed professor of law 
in Strassburg, and finished his great task in 1554, though lack 
of money and other misfortunes compelled him to delay printing 
Sleidanus died m poverty at Strassburg m October 11556 The 
book appeared in the preceding year — Commentanorum de statu 
reltgionts et reipubhcae, Carolo V Cae^aie, hbn AAI/ , it 
was translated into English by John Daws in 1560 and by G 
Bohum m 1689 It was so impartial that it pleased no one, not 
even Melanchthon It remains the most valuable contemporary 
history of the times of the Reformation, and contains the largest 
collection of important documents 

bee H Bdumgarten, Obey Sleidanus Leben tind BnefwecTisel 
<1878), and Sleidans Brttfwtihbel (i88i) , and \ Hastnclevtr, 
Sleidan-Studien (Bonn 1005) 

SLEIGH, Slfd or Sledce (Dan slaede, Dutch sledc, akm to 
“slide,”) a vehicle on runners instead of wheels, for travelling 
over snow or ice Various forms arc used according as the 
object IS utility or sport The sleighs used in Covstinc are 
refened to m the article under that heading , but for ordinary 
means of conveyance horse-drawn sleighs are emplo\ed as 
carriages m countries su(h as Russia, Scandincivia, and North 
America, where the roads are snow-bound in the (old season, 
and m the Arctic regions dog-, arc harnessed to them 

SLIDELL, JOHN (1793-1S71) American political Icadei and 
diplomatist, was born m New York Citv in 1793 He graduated 
from Columbia College m 1810, engaged m business for a short 
tune, then studied law, and became one of the leaders of the 


241 

b ir at New Orleans, Louisiana, where he settled permanently 
in 1825 He was a member of the national House of Repre- 
sentatives as a state’s rights Democrat from 1843 to 1845, when 
he resigned and was sent by President Polk on a secret mission 
to Mexico, with power to adjust the difficulties growing out of 
the annexation of Texas to the United States, and to acquire 
by purchase both New Mexico (including the present Arizona) 
and Upper California He was not, however, received bv the 
Mexican government From 1853 to 1861 he was a representative 
of Louisiana in the United States Senate, and was an influential 
working member of important committees, thoigh he seldom 
took part in debate During tins period he was intimately 
associated with James Buchanan, and is supposed to have had 
an important part in bringing about Buchanan’s nomination 
for the presidency m 1856 When Louisiana seceded in 1861, 
Slidell withdrew from the Senate, and late in 1861 was sent 
by the Confederate Government as commissioner to France 
With James M Mason {q v ), the Confederate commissioner to 
England, he was taken from the British steamer “ Trent ” by 
Captain Charles Wilkes of the United States navy, and was 
imprisoned at Fort Warren m Boston harbour In January 
1862, at the demand of England, the Confederate commissioners 
were released, and Slidell proceeded to France His mission 
there was to secure the reccgnition of the Confederate Slates , 
m this he was unsuccessful, but he was able to keep France 
sympathetic, and to help to secure supplies for the Confederate 
army and navy After the war he remained abroad, settling 
m England, and his daughter married a French nobleman He 
died m London on the 29th of July 1871 
SLIGO, a county of Ireland in the province of Connaught, 
bounded N by the Atlantic, E by Leitrim, S E by Roscommon, 
and S and W by Mayo Ihe area is 452,356 acres or about 
707 sq m The coast line is verv irregular, and m some places 
rises into grand escarpments and terraces 1 he principal inlets 
are Killala Bay and Sligo Bav, the latter subdivided into Brown 
Bay , Drumclifle Bav and Bally sadarc Bay Near the coast 
are the islands of Inishmurray and Coney and other smaller 
islets Though Sligo cannot be (cmpared for scenery with the 
western parts and north coast of County Mayo, it is well wooded 
and possesses several beautiful lakes and rivers and some ranges 
of hills finely situated and grouped In the north are the lime- 
stone elevations of Ben Bulbm (1712 ft )and Knocknarea(io78), 
contrasting with the adjacent rugged gneiss mountains, among 
which are Kings Mountain (1527) and Gulloghcrboy (1430) 
On the boundary with Leitrim, Truskmore reaches a height 
of 2113 ft In the west are the ranges of the Sheve Gamph and 
Ox Mountains, upwards of 1300 and 1600 ft respectively' The 
Curlew Mountains, an abrupt ridge of limestone gravel, upwards 
of 800 ft in height, with flattened summit, separate Sligo from 
Roscommon The principal rivers are the Mov, forming for 
a part of its course the boundary with Mayo, and flowing south- 
westward and then northward into Killala Bay' , the Fasky 
flowing northward from Lough Easky , and Ballysadare, with 
Its branches the Owenmore, Owenbeg, and ^rrow, or Unshin , 
and the Garvoguc, or Garavoguc, flowing from Lough Gill 
Except the finely -situated Loigh Gill (extending into I eitnm), 
Lough Arrow, and Lough Gara, all of which exceed 3000 acres 
in extent, none of the lakes has so large an area as 400 acres 
The salmon, sea-trout and trout fishing is generally excellent 
m these waters, especially during the autumn, but Lough Arrow 
also prov ides sport during the May flv season 

Ihis county essentially consists of Carboniferous Limestone, 
broken by the Daliadian ixis of t'lc Ox Mountains The gneisse|> 
of this range, which obviously result from the intermii gling of 
granite and a seius of schists and quartzites, fonn a ridge of locky 
lulls, smoothed by glaciation, on the flinks of vvhieh Cariioniferous 
shales rest Above these, the limestone is boldly devi loped, forming 
great scarped tablelands north of Sligo, with some sandstone on the 
summit of Truskmore Knocknarea, conspicuous from Sligo, is an 
outlier of the Upper Limestone Lough Gill is pictuiesquely bounded 
by the gneissie range on the south and these high e irliomferous masses 
on the north The limestone also produets fine features m the 
south of the county, m Kcishcorran and round Lough Arrow I ast 
of this point, it forms the slopes of the Leitiim and Roscommon 
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coalfield, the summits being capped by tlie Millstone Gnt senes , 
while on the south, bounded by a fault, nses the Old Red Sandstone 
range of the Curlew Hills Lead was mined at Ballysadare, and the 
clay-ironstone from the east of the county was at on© time smelted 

Jndustrtes — There ih considerable variety both m the character 
of the sod and m the agnculturol advancement in different parts 
of the county In some parts it is a light samly loam resting on a 
freestone bottom, and m tlie lower distucts a rich and deep mould 
prevails resting on a ■.ubstratum of limestone Owing to the moist- 
less of the climate cattle feeding is found to be the most remunerative 
method of farming, as may bo gathered from the mcreasmg or well- 
maiutaincd iiunibeis 0/ cattle, sheep and poultry Oats and potatoes 
ire the principal crops, but the acreage devoted to them decreases, 
and the proportion of tillage to pasturage is roughly as i to 3} 
Coarse woollens uid linens arc manufactured for home consumption 
and there are tanneries, distilleries, and breweues in the principal 
towns A considerable general trade is earned on at the ports of 
lialhna (on the Moy) and Sligo The fisheries on the coast ire 
valuable, md there arc importirit salmon fisheries at the mouths of 
the rivers The town of Sligo is the chief centre 

Iho Sligo branch of the Midland Great Western railway enters 
the county from the b L , with a branch S W from Kilfree to 
Ballaghaderreen m county Mayo , the Limenck and Sligo hne of 
tne Great bouthcni and Western enters from S W , and the Sligo 
Ltitnm and Northern counhos, from I nniskillen (county Fermanagh), 
and Manor Hamilton (county Leitrim), from tlie N K These lines 
unite at Collooney and share the railway from this junction to the 
town of Shgi 

Population and Adminisiration — The population (94,416 m 1891, 
84,083 in 1901) decieas<.s at a rate considerably above the average 
of the Insh counties, and tmigiation is heavy Of the total about 
90 % are Poiuan Cathohes and about 7 % Protestant Episcopalians 
About 88 % IS rural population Ihe county town is bhgo (pop 
10,870) fiallymoto and lobtrcurry (or Tublnrcurry) are small 
inland market towns The county is divided into six baronies 
Assircs ail- held at Sbgo and quarter-sessions at Balljrmote, Lasky 
and Sligo For parharnentary representation the county has since 
1885 formed two divisions (North and bouth), each icturning a 
member Ihe county is mainly m the Ih’otestint diocese of Kilmore, 
and m the Roman Catholic dioceses of Ardagh, \clionry, Mphm and 
Killala 

Htstory—Thc. county was created by Sir Henry Sydney m 
1579 On Carrowmore, between Shgo and Ballysadare, there 
is a remarkable collection of ancient stone monuments (see 
SuGO, town) At Drumchffe (5 m N of Sligo) are the only 
round tower remaining in the countv and a beautiful Celtic 
cross 13 ft m height The principal monastic rums are the 
abbey of St Fechan at Ballysadare, uith a church of the nth 
or 1 2th century , the abbey of Sligo , and a remarkable group 
of buildings on the island Inishmurrav, which include a cashel 
or walled enclosure, three oratories, one of whuh contains an 
oaken figure m ecclesiastical gaib , two hoi) wells, and also 
altars, pillar stones, instribcd slabs (one of which is unic|ue 
among those of its kind m Ireland m having an inscription partly 
m Latin), and several examples of beehive cells This settlement 
IS associated with Molaise, a saint of the early 6th ccntuiw (not 
identical with the Molaise of Devemsh m Loch Fme), and the 
remains still attract pilgrims, who revere the oaken figure 
mcntion-^d as an im age of the saint, though it is more probab!) 
the figurehead of a v essel 

SLIGO, a municipal borough, seaport and maxket town, and 
the county town of county bhgo, Ireland Pop (1901) 10,870 
It lies at the head of an arm of Sligo Bay on the north-west 
coast, on the river Carvoguc, 1 34I m N W from Hublm b\ the 
Midland Great Western iailwa> This companv shares with the 
Great Southern and Western and the Sligo, I eitnm, and Northern 
Counties railways the line to Collooncv Junction, 6| m S , from 
which the former runs S to Limer ck and the latter E to Fnnis- 
killen The situation of Sligo is beautiful , the bay is separated 
from the fme Lough Gill by less than 4 m of a richly wooded 
valley, with flanking hills exceeding 1000 ft m elevation Sligo 
takes rank with Galway and Limerick as one of the three prmcipal 
ports of the west coast of Ireland Regular communication bv 
steamer is maintained with laverpool and Glasgow, and a con- 
siderable export trade is carried on m grain, flour, pork and 
cattle , while coals, iron, timber and provisions are imported 
There is a depth on the harbour bar of 16 ft at low water, and 
there are conimodious quays and basins Harbour commissioners 
control the port Brewing, flour-millmg and saw -milling are the 


chief industries, and there is an important butter-market^ 
Monthly fairs are held Sligo is a centre of salmon and sea- 
fisbing mdustries 

The Dominican Abbey ,^fQunded m 1252 by Maurice Fitzgerald, 
Lord- Justice, is one of the finest monastic rums m Ireland It 
was partly destroyed by fire m 1414 and again m 1642 Three 
sides of the cloisters remain, and the lofty quadrangular tower 
at the junction of the nave and chancel is entire The east 
window IS of the date of the original structure The principal 
modem church is the Roman Catholic cathedral (1869) for the 
diocese of Elphin m the Norman style with h finely sculptured 
doorway There is also a Roman Catholic college 

A castle was built at Sligo by Maurice Fitzgerald m 1242, 
which m 1270 was taken and destroyed by O’Donnel , in 1310 
It was rebuilt by Richard, earl of Ulster, and was again partly 
destroyed m 136^ and 1394 Of this and the walls with which 
the town was fortified there are no remains Early in the reign 
of James I the town received a market and two annual fairs , 
in 1613 It was incorporated and received the privileges of a 
borough , and in 162 1 it received a charter of the staple In 1641 
It was besieged by the Parliamentary forces under Sir Charles 
Cootc, but was afterwards evacuated, and occupied by the 
Royalists till the termination of the war In 1688 it declared 
m favour of James II , and, after being captured bv the Fnnis- 
kiUeners, was retaken bv General Sarsfield, but ultimately 
surrendered to the earl of Granard The borough was dis- 
franchised m 1870 Under the Local Government (Ireland) Act, 
1898, It retains its mayor and corporation, but the latter has 
practically the status of an urban district council 

The country neighbouring to Sligo presents fine coast scenery, 
west coast 01 Ireland, while inland it is wild ind mountainous 
Tliuem SW of the town, on Carrowmore, is a remarkable colled ion 
of megalitluc remains, including cromlechs, stone circles, and burial 
cainis, wlolch has been taken to mark the site of the traditional battU 
of Isorth Moytura On Knocknarca (1078 ft), soutli of Shgo, is> a 
huge cairn, wluch tradition sets down as the bunal^lace of yuecn 
Mab (Mcave of Connaught) Five m N of Sligo is Drumchffe, with 
its round tower and Celtic cross Rosses, on Sbgo Bay, is a favourite 
resort bhgo is a centre lor salmon and trout fislung 

SLING (from M Eng sltngen, to fling, throw with a jerk, Itel 
shngva, cf Cicr schltngen, to twist), an implement for casting 
missiles, also from its resemblance m form to the implement, 
a hanging loop used as a support for a wounded limb, a chain 
n ith hooks used for raising or lowering heavy goods or objects, 
8uC The slmg as a weapon is probably the earliest form of device 
known to mankind by which an increase of force and range ■v\''s 
gi\en to the arm of a thrower of missiles Sling stones from 
the stone age have been frequently found (see Arms and Armour) 

1 he form of the weapon is of two kinds , the sling proper consists 
of a small strap or socket of leather or hide to which two cords 
are attached , the slmger holds the two ends m one hand, whirls 
the socket and missile rapidly round the head and, loosing ont 
cord sharply, despatches the missile , the other ty pe is the st iff 
slmg, m which the shng itself is attached to a short staff held m 
both hands This was used for heavier missiles especially m 
siege operations during the middle ages There are many refer- 
ences to slings and to slingers m the Bible , the left-handed 
shngers of Benjamin were famous (Judges XX 16) The Assyrian 
monuments show the slmg of the ordinary tyqic and slingers wen. 
used in the ancient Fgyptian armv, but not before the 8th 
century b c The slmg (Gr (r</)ei'8di/T/, Lat junda) is not men- 
tioned in Homer, Herodotus (\n 158) speaks of the sliragers 
in the army offered by Gelon to serve against the Persians , it 
seims to ha\e been a weapon chiefly used bv barbarian troops 
The Acarnamans, however, were expert slingers (Thuc 11 81), 
and so also were the Achaeans, who later invented the slmg 
which discharged a shaft with an iron bolt head (Livy xlu 65, 
from Polybius) In the Roman armv by the tune of the Punic 
Wars the slingers {fundttores) were auxiliaries from Greece, 
Sy ria and Africa The Balearic islanders, who were m Hannibal’s 
army, were alwavs famous as slingers In medieval times the 
slmg was much used m the Frankish army, especiallv m defending 
trenches, while the staff-slmg was used against fortifications 
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i© t)ie I4.th century They were used down to the i6th and 17th 
centuries to throw grenades 

lillVEN, Slivno or formerly Selimnia (Turk Ishmye), a 
tO>vn of Bulgaiia^ in Eastern Rumelia, a,t the southern foot of 
the Balkan Mountains, 105 m E N E of Philippopolis and 
near the southern entrance of (he defile known as the Iron Gate 
Pop (1906), 25,049 There are numerous mosques in the town, 
but the greater part of the I urkish population emigrated after the 
Russo-Turkish War of 1877-78 Shven contains the govern- 
ment factory, founded in 1834, for the manufacture of military 
clothing , it IS the chief centre in Bulgaria for the rough and fine 
homespuns known as aba and shay^, and its wine is locally 
celebrated Extensive mulberry orchards have been planted in 
connexion with the silk industry 

Shven, the Sthfanos of the Byzantine writers, owed its former 
strategic importance to its position on one of the trans-Balkan 
high^rays to Adfianople and the south In tlie middle ages it 
was a subject of dispute between Byzantium and Bulgaria 
After Its capture by the Turks (1388) it was one of the votntk 
towns which remained exempt from taxes and were allowed to 
elect their own voivode , but these privileges were lost jn the 
16th century Irt 1829 Shven was occupied by the Russian army 
under Rudiger and Gorchakov 

SLOANE, SIR HANS (1660-1753), Bntish collector and 
physician, was born on the i6th of April 1660 at Killyleagh in 
county Down, Ireland, where his father had settled at the head 
of a Scotch colonv sent over by James I He had as a youth a 
taste for collecting objects of natural historv and other curiosities 
This led him to the study of medicine, which he went to London 
to pursue, directing his attention to botany, materia medica 
and pharmacy His colleamg propensities made him useful 
to John Rav and Robert Boyle After four years m London he 
travelled through Eranee, spending some time at Pans and 
Montpellier, and taking his M D degree at the university of 
Orange in 1683 He returned to London with a eonsiderable 
colleetion of plants and other euriositics, of which the former 
were sent to Ray and utilized by hun for Ins Ilnlory of Plants 
Sloane was quickly elected into the Roval Society, and at the' 
same time he attracted the notice of Thomas Sydenham, who 
gave him valuable introductions to practice In 1687 he became 
fellow of the College of Physicians, and proceeded to Jamaica 
the same y ear as phj su 'an m the suite of the duke of Albemarle 
The duke died soon after landing, and Sloane’s visit lasted only 
fifteen months , but during that tune he got together about 
800 new species of plants, the island being virgin ground to the 
botanist Of these he published an elaborate caUlogue m Latin 
in 1696 , and at a 1 iter d ite ( 1 yo’^-x 72^) he made the experiences 
of his visit the subject of two fobo volumes He became secretarv 
to the Roval Society in 1693, and edited the Philosophical 
Transactions for twenty years His practice as a physician 
among the upper cl isscs was large In the pamphlets wntten 
concerning the sale by Dr William Cockburn (1669-1739) of his 
secret remedy for d\ scntcry and other fluxes, it was stated for 
the defence that Sloane himself did not disdain the same kind of 
rofessional conduct, and some colour is given to that charge 
y the fact that his only medical publication, an iccomt of a 
Medicine for Soreness, ll'eahnrss and other Distempers of the E'les 
(London, 1745) was not giv cn to the world until its author was m 
hiS eighty-fifth year and had retired from practice 

In 1716 Sloane was created a baronet, being the first medical 
practitioner to receive an hereditary title, and m 1719 he became 
president of the College of Physicians, holding the office sixteen 
years In 1722 he was appointed physician-general to the army, 
and m 1727 first physician to George II In 1727 also he suc- 
ceeded Sir Isaac Newton in the presidential chair of the Royal 
Society , he retired from it at the age of eighty Sloane’s 
memory survives more by his judicious investments than by 
anything that he contributed to the subject matter of natural 
science or even of his own profession His purchase of the 
manor of Chelsea in 1712 has perpetuated bis memorv in the 
name of a “ place,” a street, and a square His great stroke as 
a collector was to acquire (by bequest, conditional on paying off 


certain debts) m 1701 the cabinet of William Courten, who ha^ 
made collecting the business of his life W'hen Sloane retired 
from active woik m 1741 his libraiy and cabinet of curiosities, 
which he took witli him from Bloomsbi n to his house in Chelsea, 
had grown to be of unique value On his death on the nth of 
January 1753 he bequeathed his books, manuscripts, prints, 
drawings, pictures, medals, coins, seals, cameos and other 
curiosities to the nation, on condition that pirliament should 
pay to his executors £20,000, which vias a good deal less than 
tlie value of the collection The bequest was accepted on those 
terms by an act passed the same year, and the colleetion, together 
with George II ’s royal library, &c , was opened to tlie public 
at Bloomsbury as the British Museum in 1759 Among his 
other aits of munificence may be mentioned his gift to the 
Apothecaries Company of the botanical or phv sic garden, 
which they had rented from the Chelsea estate since 1673. 

See Weld, History of the lioyal SociUy, 1 450 (London, 1848) , 
and Munk, RoLl of the College of Physicians, 2nd ed , 1 466 (London, 
1878) 

SLOCUM, HENRY WARNER (1827-1894), American general, 
was Ixirn at Delphi, Onondaga county, New Yoik, on the 24th 
of September 1827, graduated at the T mted States Military 
Academy in 1852 He resigned from the army in 1 8^6 to practise 
law at Syracuse, N Y , and in i8‘^9 he w'as a member of the state 
assembly When the Civil W’ar broke out he became colonel 
(May i86i) of the 27th New York Volunteers, and was promoted 
brigadier-general of volunteers (August i86j) and major-general 
of volunteers (July 1862) He fought m all the \ irginia cam- 
paigns from the first battle of Bull Run, where he led a regiment, 
to Gettysburg, where he commanded the Xlt cor|)s With that 
eoips he was transferred m the autumn of 1863 under Hooker’s 
command to the lennessee valley, and took part m the battle o'" 
(hittanooga He remamed with the Army of the Cumberland 
after his corps was merged into that of Hooker, took part m the 
Atlanta campaign, and after Hooker’s retirement succeeded to 
the command of the XX corps (late XI and XTT ) He eom- 
iiiandcd the Atlanta garrison, and with Sherman took part m 
the “ march to the sea, ’ and subsequently in the Carohnas 
campaign from Savannah to Goldsboro, as commander of the 
left wing He resigned from the army m September 1865, 
resumed professional practice at Brookly n, and was a Democratic 
representative m Congress m 1869-1873 and again m 1883-1885 
In 1876-1884 he was president of tlie Brooklyn nty^ board of 
public works He died at Brooklvn on the 14th of April 1894 
A monument of General Slocum b> Fredeiiek MaeMonnies was 
unveiled at Brooklyn, N Y , on the 30th of May 1905 
SLODTZ, BENE MICHEL or MICHEL ANGE (1705-1764) 
r ri nch sculptor, w as born at Pans He passed sex enteen years at 
R ome, where he was chosen to execute a statue of St Bruno, one of 
the best modern wurks of tlie class in St Pete r’s Hew as also the 
sculptor of the tomb of JIarqms Capponi in St John of the Floren- 
tines Other woiks of his are to be seen at tlie church of St Louis 
of Prance and at Santa Mana della Seala After bu? return to 
France m 1747, Slodtz, in conjunction with his brothers, Antoine 
S6bastien and Paul, produced manv decorative works in the 
churches of Pans, and, though much has l>een destroyed, his 
most considerable achievement - the tomb of 1 anguet de Gergv 
in St Sulpice (commissioned m 17^0) — still exists Slodtz was, 
like Ins brothers, a member of the Academ} cf Painting and 
Sculpture, and many particulars of his life are preserved in a 
memon written by Cochin, and also in a letter from the same to 
the Gazette btteraire, which was reproduced by Castilhon in the 
l^ecrologe of 1766 

Slodtz’s father, Sebastien(i655-i726), was also a sculptor, bom 
at Antwerp, he became a pupil of Girardon and worked mostly 
under him at \ crsailles and the Tuileries His chief w^orks were 
“ Hannibal ” in the fuilenes garden, a statiu of St Ambrose m 
the Palais dcs Invalides, and a bas-relief “ Saint Louis sending 
missionaries to India ’ 

See C N Cochin, Mem inM (Pans 1881) Barbot de Jony, 
Sculpture modeiir dii Louvre (Pans, 1850) Dui^sieux, Artistes 
frail fats A I itraugar (Pens, 
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SLOGAN, the war-cry of the Highland clans. It was the 
gathering call of the clan, often the name of the clan, the place of 
meeting, and the like, and was uttered when charging in battle. 
The Gaelic word, of which “ slogan ” is the English adaptation, 
is sluagh-ghairm, from sluagh, army, host, and gmrm, call, cry. 
A variant form of “ slogan ” is “ slogorne,” which has given rise 
to an invented word “ sUighorn,” used by Chatterton {Battle of 
Hastings, ii. lo) and by Browning (Childe Roland) as if the term 
meant some kind of war-tnimpet or horn. Skeat {Etym. Diet. 
1898, Errata and Addenda) has shown that Chatterton used an 
edition of Gavin Douglas’s translation of Virgil, where “ slogornc ” 
is spelled “ slughornc,” and the context, “ The deaucht trumpet 
blawis the brag of were ; the slughorne, enseule or the wache cry 
went for the battall all suld be reddy,” misled him. 

SLONIM, a town of Russia, in the government of Grodno, 155 m. 
by rail .S.E. of the city of Grodno and 20 m. from the railway 
from Moscow to Warsaw, on the high craggy banks of the 
Shchara. Pop. (1883), 21,110; (1897) 15,893, including many 
Jews. It derives its importance from the river, which is navigable | 
and joins the Oginsky canal, connecting the Niemen with the 
Dnieper. Corn, tar, and especially timber are exported. Slonim 
is mentioned in 1040, when Yaroslav, prince of Kiev, defeated 
the Lithuanians in its neighbourhood. In 1241 the Mongols 
pillaged it and burned its wooden fort. Owing to its position 
between Galician Russia and Lithuania it often changed hands, 
until it w'us conquered by the Lithuanians in the 14th century. 
From 1631 to 1685 it was the seat of the Lithuanian diet and 
became a flourishing city. In tlie iSth century, under the 
hetman Oginsky, a canal was dug to connect the Shchara with 
the Dnieper. Oginsky embellished the city and founded there 
a printing-office. Russia annexed the town in 1795. 

SLOOP, a type of small sailing-vessels which have one mast 
rigged “ fore and aft,” carrying a mainsail, gaff-topsail, jib 
and fore stay. sail. There is little in rig to distinguish a sloop 
from a “ cutter,” and the terms are used indiscriminately ; 
sometimes a distinction is drawn by a sloop having a fixed 
and a cutter a running bowsprit. In the sailing and early 
steam days of naval warfare, a ” sloop ” was a .small corvette, 
ship-rigged, with all the guns mounted on the upper deck. 
Like so many nautical terms the word was borrowed from the 
Dutch, viz. sloep, boat. This is generally taken to be an adapta- 
tion of the Fr. chaloupe, Span, and Port, chain pa, cf. Ital, scia~ 
luppa, Eng, ” shallop,” a light boat. These probably represent 
some native word borrowed by Spanish or Portuguese sailors in 
the East or American Indies. Other etymologists distinguish the 
Dutch and French words and refer sloep to the common Teutonic 
root, meaning to glide, to creep, seen m “ slip,” Ger. schleifen, 
schliefen, &c. 

SLOTH, the name for the various representatives of a group 
of arboreal tropical American mammals belonging to the order 
Edentata (q.v.). Sloths are some of the most completely 
arboreal of all mammals, living entirely among the branches of 
trees ; and usually hanging beneath them, back downwards, 
and clinging with the hook-like organs to which the terminations 
of their limbs are reduced. When obliged to descend to the 
ground, which they rarely, if ever, do voluntarily, sloths — owing 
to the unequal length of their limbs and the peculiar conforma- 
tion of their feet, which allow the animals to rest only on the 
outer edge - crawl along a level surface with considerable diffi- 
culty. 'i'hough generally slow and inactive, even when in their 
natural haunts, they can on occasions travel with considerable 
rapidity along the branches, and as they do not leap, like most 
other arboreal creatures, they avail themselves of the swaying 
of the boughs by the wind to pass from tree to tree. They feed 
on leaves and young shoots and fruits, which they gather in 
their mouth, the fore-limbs aiding in dragging boughs within 
reach, but not being used as hands. When sleeping, sloths 
roll themselves up in a ball, and, owing to the dr)' shaggy character 
of their hair, are inconspicuous among the mosses and lichens 
with which the trees of their native forests abound. The con- 
cealment thu^ afforded is heightened in some species by the 
peculiar greenish tint of the hair, due not to the colour of the 



hair itself, but to the presence upon its surface of an alga, the 
lodgment of which is facilitated by the fluted or rough surface 
of the exterior, and its growth is promoted by the dampness 
of the atmosphere in the gloomy tropical forests. Sloths are 

^ m, .-■M 


The Unau or Two-toed Slotli {Choloepus hoffmanni). 
nocturnal, silent, inoffensive and solitary animals, and produce 
usually but one young at birth. They appear to show an almost 
reptilian tenacity of life, surviving the most severe injuries 
and large doses of poisons, and exhibiting longer persistence 
of irritability of muscular tissue after death than other mammals. 
Several other animals, such as the African pOtto-lemurs, and 
the Asiatic lorises, are popularly called sloths. 

SLOUGH, a market town in the Wycombe parliamentary 
division of Buckinghamshire, England, 18 m. W. of London by 
the Great Western railway. Pop. of urban district (1901), 
11,453. Jies in the flat valley of the Thames, nearly 2 m. 
from the river at Eton and Windsor, and is wholly modern in 
appearance. The chief public building is the Leopold Institute 
and Public Hall (1887), a memorial of Prince Leopold, Duke of 
Albany. The British Oiqjhan Asylum is also in the town. The 
parish church of Upton-cum-Chalvey, St Laurence, has a Norman 
doorw'ay and other portions of the same period. It is the burial- 
place of Sir William Hcr.schcl, who lived in the vicinity, .set. up 
his great telescope here, and made many of his astronomical 
discoveries. 

SLOVAKS {Slovdk, fern. Slovenka, adj. slovensky, formerly 
called Slovene, but to be distinguished from the Slovenes of 
Carinthia, in Magyar Tot), a Slav people numbering about 
2,500,000 and mostly living in the northern counties of Hungary. 
On the west they extend into the neighbouring districts of Lower 
Austria and Moravia where they march with the Germans and 
the kindred Moravians, being bounded by the river Morava 
and the Jablunka Mountains ; on the north they touch the 
Poles along the frontiers of Silesia and Galicia ; on the east 
about 22° E. they meet the Little Russians along an indented 
boundary ; on the south they have the Magyars as neighbours 
along a line joining Pre.ssburg and Zemplin. Within these 
limits, save for the Germans in the towns, the Slovaks are not 
much mixed : they have isolated settlements throughout the 
western half of Hungary extending far enough south to meet 
similar settlements of Servians. Their chief centre is S. Marton 
on the Turocz. The Slovaks seem to have occupied this territory 
in the 5th. or 6th century a.d. and also to have stretched far to 
the south ; they formed part of Sumo’s empire (middle of 7th 
century), but were subject to the Avars and the Franks, and then 
formed part of Great Moravia until that kingdom was in 907 
conquered by the Magyars, who displaced or assimilated the 
southern Slovaks and have ever since been lords of the rest, 
save for a short time when they were under Boleslav the Brave 
(a.d. 973) of Poland, and early in the 14th century when a local 



SLOVENES 


24 ' 


magnate, Count Matthew of Treniiin,made himself an independent 
ruler In 1848-1849, when the Magyars rose agamst Austria, the 
Slovaks rose against the Magyars, but were handed back to 
them on the conclusion of peace The Magyars have always 
treated the Slovaks as an inferior race and have succeeded m 
assimilating many districts where the prefix T6t in place-names 
shows the former presence of Slovaks those who take the 
Magyar language and attitude are called Magyarones The 
Magyars, in pursuance of this pohey, do their l^st to suppress 
the Slovak nationality m every way, even to the extent of 
taking away Slovak children to be brought up as Magyars, and 
denying them the right to use their language m church and 
school The result is a large em^ration to America (See 
letteis by Scotus Viator m Spectator, 1906 sqq ) 

The Slovaks are a peaceful, rather slow race of peasants 
(their aristocracy is Magyarized), living almost exclusively upon 
the land, which they till after the most primitive methods 
Where this does not yield sufficient, they wander as labourers and 
especially as tinkers all over Austria-Hungary and even into 
South Russia They are fond of music, and their songs have 
been collected 

Ihc Slovak language is most closely connected with Cech, the 
difference being budged by the trauhitional dyilects of Moravia 
though Miklosich has classed it as a variety of Cech, it is better to 
take it separately, since it Iras not been subjected to the special 
changes which have in that language assimilated the vowels to the 
foregoing palatal consonants, nor developed the r which is char- 
acteristic of the other North-Western Slavonic tongues, but has 
remained in a more pntnitive stage and preserved (as might be 
expected from its central position in the Slavonic world) many points 
of agreement, phonetic, morphological and lexical, wi^ South 
Slavonic and Russian The alphabet is founded on the Cech, the 
accent is always on the first syllable, long vowels are indicated by 
acute accents There are usually reckoned to be three groups of 
dialects. Western, Central and Eastern , the first being nearest to 
Cech, the last to Lattle Russian , the Central dialects exhibit less 
decided features The Slovak dialects spoken in Moravia have been 
well investigated by BartoS, the others still await satisfactory treat- 
ment, as does the question of the relation of Slovak to other Slavonic 
groups 

From the time of the Hussites and still more after the Reformation, 
Cech missionaries, colonists and refugees had brought with them their 
Bible and service books , Cech became the literary language, and is 
still the church language of the Slovak Protestants The use of the 
local tongue was the result of a desire on the part of the Roman 
Cathohe clergy to get at their people A Bemolak (1762-1813), who 
first systematized the orthography and made a dictionary, taking 
Western Slovak as his basis, was a pnest, and so was Jan Holly 
(1785-1849), who wrote epics and odes in th^ classical taste A new 
start was made m the 'forties by L’udevit Stur, Josef Hurban and 
M Hodfa who adopted the central dialect, united the Cathohe and 
Protestant Slovaks in its use and successfully opposed the attempts 
to keep the Slovaks to the use of Cech However, Safaflk the great 
blavist and the poet Kolldr continued to wnte in Cwh, the argument 
being thftt Slavs should unite to oppose the enemies of the race but 
without their language the Slovaks, having no traditions of inde- 
^ndent pohtical hfe, would have nothing to cling to The chief 
Sl<^k writers since Stur (mostly poets) have been O Sladkovi£, 
b Chalupka, V Pauhnj^-T6t, and at present Orszdg-Hviezdoslav and 
bvetorar Hurban- Vajansk^ During the 'sixties the Slovaks founded 
three gymnasia and a Mahca, or literary, hnguistic and educational 
society, such as has been the centre of revival for the national life 
of other Slavonic nations these were all closed and their property 
confiscated by the Magyars in the early 'seventies, but the struggle 
continues, and national self-consciousness is too strong for the j 
attempts at Magyanzation to have much probabihty of success 
Bibliography ~R w beton-Watson, Ractal Problems »n > 
Hungary a Htstovy of the Slovaks (1909), gives all that can be re- 
quired, with special chapters on Popular Art, Poetry and Music by 
D Jurkovi6 the archit^t, S Hurban-Vajansky and M Lichard the 
con^oser See also T Capek, The Slovaks (New York, 1906) , Dr t 
1 ^tuhsttke Slovenska (contribution to statistics 

of Slovakhmd) (Turocz S Marten, 1902) , Fr Sasinek, Dte i>lovaken 
ter ’ rr Czambel, m Dte dsterreichische Monarchte in 

irorf ttnrfFiW Ungarn vo\ V pp 434 sqq (Vier..na). K KAlal, 
Dte Unterdruckung der Slovaken (Prague, 1903) , ] 'Borbis, Dte 
evangehsch-lutheranische Ktrohe Ungarns (Nordhngen, 1861), gives 
tee rehgious history J V16ck, Dejtny Ltteralury blovenskej (history 
(Turocz S Marten, 1889. Russian tra US , Kiev, 
i»89) loborntk Slovenskych Ndrodnich ptesni (collection 01* Slovak 
’ P"*^^shed by the Mahca (1870-1874) , Slwenski 
Spevy (Slovak Ballads) (Tur S Mart , 1882) , D Jurkovjd, Les 
f Slovenes, text in Cech, headings in French 
(Vienna, 1906) , J 1,003, Wi^ferbuch der slovakischen, unganschen 


und magyartschen Sprache (Budapest, 1871) , L Stur, Wauka red 
Slovenshej (Science of Slovak Speech) (Pressburg, 1841)) , J Victonn 
Grammahh der slovakischen Sprache (Practical) (Budapest, 1878) 
S Czambel, Pnspevky k depndm jazyka SlovensUho (Budapest 
1887) > Pukotdi Sptsovnej redi Slovenske] (Handbook of Litcran 
Slovak) (Tur S Mart , 1902) Slovdci a tch ret (Slovaks and thei 
speech) (Budapest, 1903), cf a review in Archtv f Slav Phil xxvi 
p 290 Er Pastrnek, Betfrage zur Lauttehre der slovakischen Sprach 
(Vienna, i888) , Fr Barto, Dialektologie Moravskd with specimen 
(Brunn, 1886) , A Scinbera, Zdkladovi Dialektologie Cecho-slovenski 
(Foundations of Cecho Slovak Dialectology) (Vienna, 1 864) 
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SLOVENES [Slovenct, Ger Wtnden, to be distinguished fron 
the Slovaks {qv) and from the Slovmci (see Kashubes) west o 
Danzig], a Slavonic people numbering about 1,300,000 Thi 
chief mass of them lives m Austria, occupying Carniola (Krajina 
Krain), the southern half of Cannthia (Chorutania, Korosko 
Karnten) and Styria (Stajersko, Stciermark) and some of th( 
northern part of Istna , a small division of them is found ove 
the Italian border in the vale of Resia , others in the extremi 
south-west of Hungary Their neighbours on the south-wes 
are Italians, on the west and north Germans* history and place 
names point to Slovenes having formerly held parts of Tirol 
Salzburg and Austria Proper , and on the east they have givei 
up south-west Hungary to the Magyars , to the south they hav< 
the kindred race of the Croats The boundary on this side i' 
difficult to fix, as the transition is gradual and a certam dialed 
of Croatian (marked by the use of kaj == “ what ”) is by some con 
sidered to have been originally Slovene (see Croatia-Slavonia) 
Even within the limits above defined the Slovenes are mud 
mixed with Germans, especially m the towns , only m Carniok 
are they fairly solid Here they call themselves Krajinci rathei 
than Slovenes, in fact everywhere the general term gives placi 
to local names, because the race is so much split up geographically 
dialectically and politically that consciousness of unity is oi 
rather recent growth The mam intellectual centre has been 
Laibach (Ljubljana) and next to it Klagenfurt (Celovec) , ie 
Graz (Gradec) the German element, and m Gorz (Gonca) th< 
Italian, predominates 

The Slovenes arrived in these parts m the 7th century, appar 
ently pressed westwards by the Avars By a d 595 they were 
already at war with the Bavanans, later they formed part ol 
Same’s great Slavonic empire and were not quite out of touch 
with other Slavs On its collapse they fell under the yoke of the 
Bavanans and Franks At first they had their own pnnees, but 
m time these gave place to German dukes and margraves, who 
had, however, to use the native tongue on certain occasions 
These fiefs of the empire finally fell to the Habshurgs and 
never gave them any trouble, hence their language has had freer 
play than that of most of the Austnan Slavs they have been 
allowed to use it m primary and secondary schools and to some 
extent in local administration The Slovenes were very early 
(beginning with the 8th century) Christianized by Italian and 
German missionaries , to them we owe the Freisingen fragments, 
confessions and part of a sermon, the earliest monuments, not 
merely of Slovene but of any Slavonic The MS dates from 
c 1000, but the composition is older The language is not pure 
Slovene, but seems to be an adaptation of an Old Slavonic trans- 
lation Yet It IS enough to show that Old Slavomc is not Old 
Slovene Kocel, a pnnte on the Flatten See, to whom C3T1I 
and Methodius (see Slavs) preached on their way to Rom^ was 
probably a Slovene, but no traces of their work survive in this 
quarter Except for a few 15th-century prayers and formulae 
we do not find any more specimens of Slovene until the Reforma- 
tion, when Primus Trulir translated a catechism, the New 
Testament and other works (Tubingen, *1550-1 582), and J. 
Dalmatin issued a splendid Bible (Wittemberg, 1584), with an 
interestmg vocabulary to make his work intelligible to any 
Slovene or Ooat at the same time and place A Bohonzh 
{zh-l) issued a good grammar {Arcttcae Horulae, &c ) To 
counteract this the Roman Catholics translated the work of their 
Enghsh apologist Stapleton, but their final policy lyas to burn 
all the Slovene books they could find, so that these are extremely 
rare The policy was successful and only about 15 % of the 
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Slovenes are Protestants Slovene woke to a new life m the 
latter part of the i8th century Valentin Vodnik was the first 
poet (see Arch f Slav Phil (1901), xxin 386, xxiv 74), 
but his successor France Preseren (1800-1849) appears to have 
been really great, worthy of a larger circle of readers Other 
poets have been A Janezii?, S GregoriiC and Mum-Aleksandrov , 
Erjavec was a story-teller, Jur6i a novelist, but as usual with 
the^e beginnings of literature the same man may make a grammar, 
issue an almanack, and try all kinds of poetry The two great 
Slavists Kopitar and Miklosich were Slovenes, but were led 
astray by race feeling to insist upon Old Slavonic being Old 
Sloverie They were succeeded by G Krek and V Oblak 

The chief centres of Slovene letters are the Mattca or Linguistic 
and Literary Society and the Lyceum at Laibach The Mattca 
pubbshes a chronicle (Lelopts) and there are many periodicals, 
chief of which are the Ljubljamky Zvon and Kres^ the latter 
pubhshed at Klagenfurt The liberal and clerical organs carry 
on a lively polemic 

The Slovene language it> the most westerly of the South Slavonic 
group It iS Very closclv allied to Serbo-Croatian, but shows some 
points of resembfanct to Ccch (retaining ut and tt, loss of aorist, itc) 
It i 3 spht mto eight dialects which dilltr among themselves widely 
The people of Kesiaarc oincUmcs classed quite apoxt In phonetic-) 
Slovene is retnarkable for the change of the original df into I and J 
(our y) respectively, of t into u, and for the coincidence of the old 
half vowels { and it m a dull e In momhology it has retamed the 
dual of both nduns and verbs moro perfectly than any other hving 
language, also the supine and several periphrastic tenses it has lost 
Its aorist and imperfect, artd its participles have mostly been fi\td 
as so-eallcd gerunds or verbal adverbs The language has suffered 
much from Germanisms and even developed an article which has 
Since been purified away There is a free accent and the acconted 
^llablcs may be long or short The Resia dialect has preserved the 
Prot6 Slav bnic accent very exactly The Slovenes have always used 
the Latin alphabet more or less clunlsil;^ recently the Orthography 
has been reformed after the manner of Cech, but imiiorimty has not 
yet been beached. 

Bi^i,fpoaAPHY — J Suman, ‘ Die Slovenen " m Dte Vdlker 
dsterntc^ ~ Ungartts, vol x (Vienna, t88i) , / Sket, Siovemsches 
^prach- ‘und ubungSbuch (Klagenfurt, 1S88) , Slbvenska Slotstvem 
Citanka ( Slovene hterarj reading-lxiok ) (and ed , 1906) , G 
BeiSpjk, Praktesekes Ltkrbach dtr sldvenxsthen Spracht (Leipng, 
1890), H Fletprbnik,, Slouensko-Nemikt blovar (SI Get Diet) 
(Laibach, iS94-xS 9^K Freisingen Fragments, best ed V Vobdrdl., 
Cech ikad , pt hi (Pragnel V Oblak many articles on SI 

Gramhikt ih ivihft f 'Slav Phxlblogte (1889 sqq ) , J Baudoum do 
Codrtenay, Opyt foiiettht'Razianskxch Gavorov ( Attempt at phonetics 
0l the directs of Resta,” Rusaan) (Warsaw, , K Strekelj, 
Shvfnske narodne Pestnx (" Slovene popular songs ' ) (Laibach, 1895 

(E H k ) 

a savfalidg dirty,' street or quarter in a city, town or 
•vdttdge, ItihrtbiUd by tbfe' vfery poor, ciestuute or crtmmal classes , 
<Sv 4 rrdrovydlhg jis (ahotfier cbdractenstic (see Housing) 

the Word' IS ^ cbmfjiirawely tec^rit one and is of uncertain 
o'dgm It has b^en doubtfully connected with a dialectal use 
of '* slump ” Ih the senile of a marshv, swampy place , cf Ccr 
Schlamm, fiiild', arid ferig dialect slamntock, slattern (Skeat, 
ptym Diet , tpio), 

SLUYS, ‘BAtiht OT, foright on Saturday the 24th of June 
1330, one 6f the tWO seU-fignts m which King Edward III of 
ilngland commanded In persoil, the other being that called 
Espaj(nols-sur-Mer (^b) place of the encounter was m 
front of the tOWn of Sluis, Sluys, or in French fiCluse, on the 
mlet between t^est Flanders and Zeeland In the middle of the 
i4th century this Was an oben roadstead capable of holding large 
HOets It has now been silted up by the nver Eede A F^rench 
fleet, Which the Hrig, iri a letter to his son Edward the Black 
PrmCe, puts at ^ i^o s^il, had been collected in preparation fOr 
an irivttslon of EriglUrid It was upder the command of Hue 
Qriid^et, adfriirkl for the king Of France, rtid of Nicholas B^uchet, 
who hhd been ‘one 6f the king’s treasurers, and Was probably a 
lawyeh FUrt of the fifect consirted of ^Genoese galleys serving 
as riiCrcehaties 'UUddr the cdmiriand of Barbavera Although 
Erighsh KistOiioris ’Speak of ICuig Edward’s fleet as inferior in 
numbci to tlie French, it is certain that he sailed from OrwCU 
ofi the i2nd*ol juriv f!h 266 sail, and that he was joined oh the 
coast of Flariders by his admiral for the North Sea, Sir Robert 
Mbrley, with 50 others Some of this swarm vessels ••j^cre no 


doubt mere transports, for the king brought with him the house- 
hold of hiS queen, Phili'ppa of Hainault, who was then at Bruges. 
As, however, one of the queen’s ladies was killed in the battle. 
It would appear that all the English vessels were employed 
Edward anchored at Blankenberghc on the afternoon of the 
23rd and sent three squires to reconnoitre the position of the 
Trench The Genoese Barbavera advised his colleagues to go 
to sea, but Behuchet, who as constable exercised gene^ 
command, refused to leave the anchorage He probably wished 
to occupy It m order to bar the king’s road to Bruges The 
disposition of the French was made m accordance with the usual 
medieval tactics of a fleet fighting on the defensive Qui^ret 
and B^huChet formed their force mto three or four lines, with 
the ships tied to one another, and with a few of the largest 
stationed m fron^ as outposts King Edward entered the road- 
stead on the mommg of the a4th, and after manoeuvring to 
place his ships to windward, and to bring the sun behind him, 
attacked In his letter to his son he says that the enemy made 
a noble defence “ all that day and the night after ” His ships 
were arranged m two lines, and it may be presumed that the 
first attacked in front, while the second would be able to turn 
the flanks of the opponent The battle was a long succession of 
hand-to-hand conflicts to board or to repel boarders King 
Edward makes no mention of any actual help given lum by his 
Flemish allies, though he says they were willing, but the French 
say that they joined after dark 1 hey also aSsert that the king 
was wounded by Bthuthet, but this is not certain, and there is 
no testimony save a legendary one for a personal encounter 
between him and the French commander, though it would not 
be improbable The battle ended with the almost total destruc- 
tion of the French Quidrct was slam, and Behuchet is said to 
have been hanged by King Edwaid’s orders Barbavera escaped 
to sea With his squadron on the morning of the a^h, carry mg 
off two English prizes Fnghsh chroniclers claim that the 
victory was won with small cost of life, and that the loss of the 
French was 30,000 men But no reliance f m he placed on 
medieval estimates of numbers After the battle King Edward 
remained at anchor several days, and it is probable that his 
fleet had suffered heavJy 

AvriiOHiTiBs —The StOry of tlio battle of bluys is told from the 
English' Side by Sir Nicolas, m his Histofv of the Royal Navy, 

vol 11 (London, 1847) , and from the French side by M C de la 
Roncadr^t HiHoxre d$ la marine franpaise, vol 1 1 ^ 99 ) 

Both make copious reforonces to original sourcivs (D H ) 

SLYPiS, a variant of “ slip ” in the sense of a narrow passage , 
iri architecture, the name for the covered passage usually found 
m monasteries betweeri the tfarisept knd the chapter-house, as 
at Winchester, Gloucester> Exeter and St Albans 

SMACK, a general temufor a small decked or hajf-decked 
vessel, sailing under vanous rigs and used principally for fishing 
The word, like so many sea terms, Was borrowed from the Dutch, 
where smak. earlier sinacke, is the name of a coasting vessel , 
it 18 generally taken as a corruption of snack, cf Swed snacka, 
Dan snachke, a small sailing-vessel, and is to be referred to the 
root Seen m “snake,” “snail,” tiie original meaning a gliding, 
creeping tturig, “ Smack,” taste, and “ sipack,” a smart sounding 
blow or slap, also used of the sound of the hps in kissing or 
tasting, must be distinguished In the first case the word as m 
0 E smaec and is common to Teutonic languages; cf Dan sma^, 
Ger schmecken, 8ic, , the Second word is onomatopoeic, cf 
“ smash,” and is also found m other Teutonic languages It is 
not connected with the word meaning “ taste,” though no 
doubt confused owing to the sense of smackmg the hps 

SMALL ISILRS, a parish of islands of the Inner Hebrrda,, 
Invemess-Shine, Scotland It consists Of the islands of Ganna, 
Sanday, Rum, Eigg and Muck, lying, in the order named, 
like a crescent with a trend from N W . to S E , ( 3 anna being 
the most northerly and Muck the most southerly They are 
separat ed from Skye by CuiUin Sound and from the mainland 
W Sound of Ardnamurchan Hie surface is moorland, 
pas'bure and mountain They are noh m sea-fowl, the most 
Common beirig the eider duck, puffin, Manx shearwater, black 
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l^illeiriot, and herrmg gull The fisheries mcltide cod, 

ling and hetnVig The rainfall amounts to 56 in for the year, 
and the tefnperatut^ is fairly high, the mean for the yeat being 
47“ 5' F Steamers call at Eigg at regular intervals and less often 
at Rum and Canna Canna^pop 49), an island of basaltic rock, 
Is situated about 10 m from the neat-est point of Skje, and 
measures 4* m from F to W and ij m from N to S Potatoes, 
barley and a little oats are grown, and the pasture being good 
the cattle are larger than mbst of the Hebridean breeds The 
harbour is screened from south-westerly gales by the isle of 
Sanday The antiquarian remains include a weather-worn 
sculptured stone cross and the rums of a chapel of St Columba 
Compass Hill 450 ft ) on the F is so named from the alleged 
disturbance of the compasses of vessels passing within its sphere 
of influence Sandav (pop 44), another basaltic island, lies 
close to the S F of Canna It measures ij m from F to W 
3] m from N to S Some 3^ m S E of Canna is the 

island of Rum (pop 149), which is situated m from the 
nearest point of Sieve, and measures 8^ m N to S and 8 m from 
E to W Geologic-illv, its northern half is composed of Torn- 
donran sandstone, with basalt at points between the West coast 
and the centre, of gabbro m the sOtith-east, with a belt of gneis- 
sose rocks on its east seaboard and of quart? -porph\ ry 111 the 
south-west It IS mountainous m the south Among the higher 
peaks arc AskiVal (cbi^q ft ), Ashval (2552), Sgor-nan-Gillean 
(2503) and Allival (2368) On the north-'<rest shore is a cliff 
where bloodstones are ([uarried The mountains are a haunt of 
red deer The harliour of the village of Kinloch, at the head of 
Loch Serbsort, is re^^orted to dunng giiles from the N W and S 
Fully 4 m SE andyjm from the nearest point of the mainland 
lies the island of Figg or Fgg (poji 21 1), measunng from N to 
S 5m and from E to W 3Jm It is in the mam basaltic, Ijut a 
band of quortz-porph) ry runs from the centre in a north-^^esterly 
direction to the coast, ind there is some oolitic rock on the north 
shores On the horth-east coast is a cave with a narrow mouth, 
opening into a hollow 251; ft long In it Afacleod of Skye, 
tow irds the end of the i6th century , ordered aoo Macdonalds, 
inhabitants of the isle — men, women and children— to be 
suffocated, their bones being found long afterwards The people 
are chiefly engaged in fisheries and cattle-rearing Three m 
S W is the island of Muck (pop 42), which is about ij m long 
by 2j m broakl and hes fully 5 m from the nearest point of 
Ardnamurchani It is almost wholly btisaltic, but has some 
oolite at the hdad of the bay on its north side 
SMALLPOX, or Variola (varus, “ a pimple ”), an acute 
infectious disease chabJctenzed by fever and by the appearance 
on the surface of the body 01 an eruption, which, after passing 
through variont, stages, dries up, leaving more or less distinct 
cicatrices (h(>r pathology see Parasitic Diseasfs ) Few 
diseases have been so destructive tb human life as smallpox, 
and it has ever l»cen regarded with horror alike from its fatality , 
iti Ibathsoihe accompaniments and disfiguring effects, and frotn 
the fact that no age ahd condition of life are exempt from liability 
to Its occurrence Although in moat avilized countries its 
ravages haVe been greatly limited l>y the protection afforded 
bv vaccination, yet epidemic outbreaks are fat from uncommon, 
affecting especially those who are unprotected, or whose pro- 
tection has become weakened by lapse of tune. 

Much obscurity surrounds the earlv history of smallpox 
It appears to have been imported into Europe from /jsia, where 
It had been known and recognized from remote antiquity. 
The earliest accounts of its existence reach back to the middle 
and end of the 6th century, when it was described by Procopius 
and Gr^ry of Tours ai 6 t(^(irrmg m epidemic form in Arabia, 
E^ypt and the south of EutopC In one of the narratives of the 
expedition of the Abyssmians against Mecca (c 550I the usual 
miraculous details are combmed "with a notice of smallpox break- 
mg out among the invadets,* l^ot a few authorities, havvc\v,i, 

Sed Rdldeko Gtschtchii der PersA’ aus /htart' (Leiden, 
Noldike thinks that this notice niay be taken from 
genuine histonoal tiadilion, and seems to find an allusion to it m an 
old pdem 
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regard these accounts as referring not to smallpox, but to plague 
The most trustworthy statements as to the early existence of the 
disease are found m an accouht'by the pth-century Arabian 
physician Rhazes, bv whom its symptoms were clearly described. 
Its pathology explained by a humoral or fermentation theory, 
and directions gi\en for its treatment During the penod 
of the Crusades smallpox appears to have spread extensively 
through Europe, and hospitals for its treatment were erected 
m many countries But at this period and for centuries after- 
wards the references to the subject include in all likelihood other 
diseases, no precise distinction being made between the different 
foi ms of eruptive fever Smallpox was known in England as early 
as the 13th century, and had probably existed there before 
It appears to have been introduced into America by the Spaniards 
in the early i6th century, and there, as m Europe and throughout 
the known wOrld, epidemics were of frequent occurrence during 
succeeding centuries 

The only known factor m the origin of smallpox is contagion — 
this malady being probably the most contagious of all diseases 
Its outbreak in epidemic form in a locality may frequently be 
traced to the introduction of a single case from a distance 
The inost direct means of commumcatmg smallpox is inoculation 
By far the most common cause of conveyance of the disease, 
however, is contact with the persons or the immediate surround- 
ings of those already affected The atmo'^phere around a small- 
pox patient is charged with the product, of the disease, \^hich 
likewise cling to clothing, furniture, &c The disease is probabh 
communicable from its earliest manifestatioi s onwards to its 
close, but It IS generally held that the most infectious period 
extends from the appearance of the eruption till the drying up 
of the pustules Smallpox may also readily be comilmnicated 
bv the bodies of those who have died from its effects No age 
IS exempt from susceptibility to smallpox Infants are occasion- 
ally born with the eruption or its marks upon their bodies, proving 
that they had undergone the disease tn utero Ilark-skmned 
races are said to suffer more readily and severely than white 
One attack of smalljiox as a rule confers immunity from any re- 
currence, but there are numerous exceptions to this rule Over- 
crowding and all insanitarv surroundings favour the spread of 
smallpox where it has broken out , but the most influential con- 
dition of all IS the amount of protection afforded to a community 
by previous attacks and by vhcc motion (qv) Sbeh protection 
although for a time most eflectbal, lends to becohiC exhauster! 
unless tenewed Hence in a large population there Is alwa' s 
likely to be an mctedsing number of individuals who haie 
beCohne Susceptible t6 smallpox This probably explains its 
occasional and even apparently periodic epidemic outbreaks 
in large centres, and the well-knoiVn fact that the most severe 
cases occur at the beginning — those least protected being 
necessarily more liable to be first and mbst seriously attacked 

SymphtHs — While the ^mptoms of smallpox are essentialh 
the same in character m all cases, they are vanously modified 
according to the form which the disease may assume, there being 
certain well-marked varieties of this as of most other infectious 
maladies The following descnption applies to an average rase 
After the reception into the system of the smallpox contagion 
the onset of the symptoms is preceded by a period of incubation, 
dunng which the patient may or may not complain This period 
IS believed to be from about ten to fourteen dav'; In cases of 
direct Inoculation of the vmis it is considterabh' shorter The 
invasion of the symptoms is sudden and severe, in the form of 
a rigor followed by fever (the prtmar\ fever), in w hich the tempera- 
ture rises to 103® or 104° Fahr or higher, notwithstanding that 
perSpiratioh may be going on A t^liick pulse is present together 
with thirst arid constipation, tv hile intense headache accompanied 
with vomiting and p un in the back is among the most char- 
acteristic of the init) il symptoms Occasionally the disease is 
ushtred in by convulsions These symptoms continue with 
grfeatfer or less intensity throughout two entire d lyb, and dunng 
their course there may occasionally be noticed oi\ various jiarts 
of the body, especially on the lower part of ihe ahdomtn and 
inher ^des of the thighs, a diffuse redness accompanied bv 
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slight spots of extravasation {peUchiae), the appearance some- 
what resembling that of scarlet fever These ‘ ‘ prodromal rashes,” 
as they are termed, appear to be more frequent in some epidemics 
than in others, and they do not seem to have anv special signifi- 
cance They are probably more frequently seen in cases of the 
mildest form of smallpox (formerly termed varioloid), referred 
to below as modified smallpox On the third day the character- 
istic eruption begins to make its appearance It is almost always 
first seen on the face, particularly about the forehead and roots of 
the hair, in the form of a general redness , but upon this surface 
there may be felt by the finger numerous elevated points more 
or less thicklv set together The eruption, which is accompanied 
by heat and itching, spreads over the face, trunk and extremities 
in the course of a few hours — continuing, however, to come out 
more abundantly for one or two days It is always most marked 
on the exposed parts , but m such a case as that now described 
the individual “ pocks ” are separated from each other (discrete) 
On the second or third day after its appearance the eruption 
undergoes a change — the pocks becoming vesicles filled with a 
clear fluid These vesicles attain to about the size of a pea, and 
in thesr centre there is a slight depression, giving the char- 
acteristic umbilicated appearance to the pock The clear 
contents of these vesicles gradually become turbid, and by the 
eighth or ninth day they are changed into pustules containmg 
yellow matter, while at the same time they mcrease still further 
m size and lose the central depression Accompanyii^ this 
change there are great surround mg inflammation and swelling of 
the skin, which, where the eruption is thickly set, produce much 
disfigurement and render the features unrecognizable, while the 
affected parts emit an offensive odour, particularly if, as often 
happens, the pustules break The eruption is present not only 
on the skin, but on mucous membranes, that of the mouth and 
throat being affected at an early period , and the swelling 
produced here is not only a source of great discomfort, but even 
of danger, from the obstruction thus occasioned in the upper 
portion of the air-passages The voice is hoarse and a copious 
flow of saliva comes from the mouth The mucous membrane 
of the nostrils is similarly affected, while that of the eyes may also 
be involved, to the danger of permanent impairment of sight 
The febrile symptoms which ushered in the disease undergo 
marked abatement on the appearance of the eruption on the 
third day, but on the eighth or ninth, when the vesicles become 
converted into pustules, there is a return of the fever (secondary 
or suppurative fever), often to a severe extent, and not in- 
frequently accompanied by promment nervous phenomena, such 
as great restlessness, dehrium or coma On the eleventh or 
twelfth day the pustules show signs of drying up (desiccation), 
and alpn^ with t^us the febrile symptoms decline Great itching 
of the skm attends this stage TTie scabs produced by the dried 
pustules gradually fall off and a reddish brown spot remains, 
which, according to the depth of skin mvolved m the disease, 
leaves a permanent white depressed scar — this “ pitting ” 
so characteristic of smallpox being specially marked on the face 
Convalescence in this form of the disease is as a rule umnterrupted 
Varieties — There are certam varieties of smallpox dependmg 
upbn the form it assumes or the intensity of the symptoms 
Confluent smallpox (variola confluens), while essentially the same 
in Its general characters as the form already described, differs 
from It in the much greater severity of all the symptoms even 
from the onset, and particularly in regard to the eruption, which, 
instead of showing itself in isolated pocks, appears in laige 
patches run together, giving a blistered aspect to the affected 
skin This confluent condition is almost entirely confined to the 
face, and produces shocking disfigurement, while subsequently 
deep scars remain and the hair may be lost The mucous 
membranes suffer in a sunilar degree of severity, and dangerous 
complications may arise from the presence of the disease in the 
mouth, throat and eyes Both the primary and secondary fevers 
are extremely severe The mortality is very high, and it is 
generally estimated that at least 50 % of such cases prove fatal, 
either from the violence of the disease or from one or other of 
the numerous complications which are specially apt to attend 


upon It Convalescence is apt to be slow and interrupted. 
Another variety is that m which the eruption assumes the 
haemorrhagic form owing to bleeding taking place into the pocks 
after their formation This is apt to be accompanied with 
haemorrhages from various mucous surfaces (particularly in the 
case of females), occasionally to a dangerous degree and with 
symptoms of great prostration Many oif such cases prove fatal 
A still more serious form is that termed malignant, toxic or 
purpuric smallpox, m which there is intense streptococcus septi- 
caemia, and the patient is from the onset overwhelmed with the 
poison and quickly succumbs — the rash scarcely, if at all, 
appearing or showing the haemorrhagic or purpuric character 
Such cases are, however, comparatively rare The term modified 
smallpox is applied to cases occurring m persons constitutionally 
but little susceptible to the disease, or in whom the protective 
influence of vaccmation or a previous attack of smallpox still to 
some extent exists Cases of this mild kind are of very common 
occurrence where vaccmation has been systematically carried 
out As compared with an average case of the unmodified 
disease as above described this form is very marked, the dif- 
ferences extending to all the phenomena of the disease (i) As 
regards its onset, the initial fever is much milder and the pre- 
monitory symptoms altogether less m severity (2) As regards 
the eruption, the number of pocks is smaller, often only a few 
and mostly upon the body They not infrequently abort before 
reaching the stage of suppuration , but should they proceed to 
this stage the secondary fever is extremely slight or even absent 
There is little or no pitting (3) As regards complications and 
injurious results, these are rarely seen and the risk to life is 
insignificant 

Various circumstances affect the mortahty m ordinary smallpox 
and increase the dangers attendant upon it The character of the 
epidemic hasfen important influence In some outbreaks the type of 
the disease is much more severe than m others, and the mortahty 
consequently greater 

In 1901 and 1903 there were epidemics m the United States m 
which it was only 2 % The mortahty in the Philadelphia epidemic 
IS given by Welch and Schamberg as 26 89 % m 7204 cases, while m 
the Glasgow epidemic of 1900-1901, it reached 51 6 % in the un- 
vacemated and 10 4 % m the vaccinated Below are some particu- 
lars of the annual death rate 


Smallpox Death Rate, England and Wales. 


Years 

Number of 
Deaths from 
Smallpox * 

Deaths from 
Smallpox 
to every 
Milhon hvmg 

190* 

2464 

75 

1903 

760 

23 

1904 

507 

15 

1905 

1 116 

4 ^ 

1906 

21 

06 

1907 

10 

0 3 

1908 

12 

0 3 


* Deaths entered as bemg from chicken-pox are not included, 
though many are probably due to the graver disease 

Smallpox IS most fatal at the extremes of hfe, except m the case of 
vaccinated infants, m whom there is immunity from the disease 
Agsim, any ordmary case with discrete eruption is serious, and a case 
of confluent or even semi-confluent character is much more grave, 
while the haemorrhagic vanety is frequently, and the toxic always, 
fatal Numerous and often dangerous complications, although haole 
to arise in all cases, are more apt to occur m the severer forms, and m 
general at or after the supervention of the secondary fever The 
most important are inflammatory affections of the respiratory organs, 
inch as bronchitis, pleunsy or pneumonia, diphtheritic conditions of 
the throat, and swelhng of the mucous membrane of the larynx and 
trachea Destructive ulceration afiecung the eyes or ears is a well- 
known and formidable danger, while various affections of the skm, 
m the form of erysipelas, abscess or carbuncles, are of not infrequent 
occurrence 

The prophylaxis of smallpox depends on successful vaccination, 
and re-vaccination (see Vaccination), together with the estab- 
lishment of smallpox hospitals for the treatment of the disease 
when it has broken- out, to which the patient should be at 
once removed, and those who have been in contact with the 
patient should be promptly re-vaccinated The efficiency of the 
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protection given by vaccination and systematic re-vaccination 
IS demonstrated by the almost entire suppression of the disease in 
Germany (see Dr Bruce Low’s Report to the Local Govern- 
faxfj^ad Board, 1903-1904) Mrs Garrett Anderson, writing 
irraimtat to The Times m September 1903, showed the enormous 
expense laid on the rates in England for the main- 
tenance of smallpox hospitals in order to counteract inefficient 
vaccination London with a population of 6J millions reserves 
2500 beds m a hospital removed from the city , Berlin with a 
population of 2 millions reserves 12 beds in the pavilion of a 
general hospital , Dresden with a population of 500,000 reserves 
20 beds m the Fnedrichstadt Hospital, but no case was admitted 
for 10 years previous to the Report In Stuttgart (population 
200,000) a hut of SIX beds is set aside for smallpox, but it has 
fallen into bad repair from disuse Smallpox cases m Germany 
are usually sporadic cases introduced by fdreigners Where 
persons have ' been exposed to the mfection of smallpox, if 
immediate vaccination fails to protect them from the disease. 
It has been showl* 1 W considerably modify the type 1 he plan 
of identification and Surveillance of all contact cases has given 
good results In the Bristol epidemic of 1908 there were 35 
cases and 9 deaths The contacts numbered 1354, and 16,398 
visits of inspection were paid 

The patient should he on a soft bed in a well-ventilated but 
somewhat darkened room and be fed with the lighter forms of 
nutriment, such as milk, soups, &c The skin should be sponged 
occasionally with tepid water, and the mouth and throat washed 
with an antiseptic solution In a severe case, with evidence of 
much prostration, stimulants may be advantageously employed 
The patient should be always carefully watched, and special 
vigilance is called for where delirium exists This symptom 
may sometimes be lessened by sedatives, such as opium, bromides 
or chloral With the view of preventing pitting many applica- 
tions have been proposed, but probably the best are cold or tepid 
compresses of light weight kept constantly applied over the face 
and eyes The water out of which these are wning may be a 
weak solution of carbolic or boracic acid When the pustules 
have dried up the itching this produces may be much relieved by 
the application of oil or vaseline 

What IS known as the red light treatment, m which the actinic 
or chemical rays are excluded, has been advocated by Prof 
Niels Finsen of Copenhagen and others He considers it valuable 
only in that it protects the pustule from the deleterious effects of 
light, and he and other observers claim that if resorted to early 
It abolishes suppuration m the pustules, lessens scarring and 
shortens the course of the disease Medical opinion in England 
is divided as to its merit Herbert Peck of Chesterfield, m 244 
cases so treated m 1002-19015, had only 6 deaths, a mortality of 
2 4 %> while the case mortality during the same period was, 
Lancashire 5 ^ %> Derbyshire 6 %, Cheshire 6 4 %, Liverpool 
2 7 % and Manchester 5 6 % in cases treated without red light 
An interesting fact in connection with the treatment is its great 
antiquity m China and Japan, while m England in the middle 
ages smallpox patients wore rtd garments and lay in beds where 
the light filtered through red curtains 

Complications are to be dealt with as they arise, and the 
severer forms of the disease treated in reference to the special 
symptoms presented In cases where the eruption is tardy of 
appearing and the attack threatens to assume the toxic form, 
marked benefit attends the use of the wet pack Disinfectants 
should be abundantly employed in the room and its vicinity, 
and all clothing, &c , in contact with the patient should be 
exposed to the vapour of formalin B6cl6re, Thomson and 
Brownlee have advocated the use of the serum of immunized 
heifers ' The dose, liowever, requires to be very large, being 
equivalent to one-fiftieth part of the body weight in adults and 
one-twentieth part m children 

Inoculation — Previously to the introduction of vaccmation {q v) the 
method of preventive treatment by what was known as inoculation 
had been employed This consisted in mtroduang into the system— 
m a similar way to the method now commonly employed in vaccina- 
tion — the smallpox virus from a mild case with the view of repro- 
^.lucing tho disease also in a mild form m the person inoculated, and 


thus affording him protection from further attack This plan ha^ 
apparently been resorted to by Eastern nations from an early perioc 
in the history of the disease During the latter part of the Mmj 
dynasty there was introduced into China a system of inoculation ir 
which the method was to blow the pulverized gtrm laden crusts fron 
a small-pox pustule through a silver tube mlo the nostril, the lef 
bemg chost^n m a male, the right m a female Inoculation was knowt 
to be extensively practised in lurkey in the beginning of the i8tl 
century, when, chiefly through the letters of Lady Mary Wortlej 
Montagu, it became known and was speeilily adopted m England 
There is no doubt, both from the statistics of the Smallpox ant 
Inoculation Hospital, London, and from the testimony of physician 
throughout tlie country, that this practice made a marked impressioi 
upon the fatality of the disease, and was itself attended with ex 
tremely little risk to hfe The objections to it, however, were great 
for, although usually conveying the smallpox in a mild form, it no 
infrequently took effect severely, and, while death might be averted 
the disfiguring results of the disease remained Further, each inocu 
lated person upon whom the operation took effect became for thi 
time being a possible source of infection to others, and in point of fac 
the practice tended to spread the disease and so to increase th< 
general mortahty Although inoculation continued to be practisec 
for a number of years subsequently to Jenners great discovery, 1 
gradually became displaced by vaccination, and in 1840 an Act o 
Parhament was passed rendering smallpox inoculation unlawful 11 
England 

SMALRIDGE, GEORGE (1663-1719), English bishop, wa< 
born at Lichfield, where he received his early education, thi< 
bemg completed at Westminster school and at Christ Church 
Oxford Ills political opinions were largely modelled on those 0 
his friend Francis Atterbury, with whom he was associated ai 
Oxford and elsewhere After being a tutor at Christ Church, h< 
was minister of two chapels m London, and for six or seven year* 
he acted as deputy for the regius professor of divinity at Oxford 
his Jacobite opinions, however, prevented him from securmg thi- 
position when it fell vacant m 1707 In 1711 he was made dear 
of Carlisle and canon of Christ Church, and m 1713 he succeedcc 
Atterbury as dean of Christ Church In the following year ht 
was appointed bishop of Bristol, but retained his deaner> Ir 
1715 Smalridge refused to sign the declaration against the pre 
tender, James Edward, defending his action in his Reasons joi 
not Signing the Declaration In other ways also he showee 
animus against the house of Hanover, but his only pumshmenl 
was his removal from the post of lord almoner to the king He 
died on the 27th of September 1719 The bishop was esteemed 
by Swift, Steele, Whiston and other famous men of his day 
while Dr Johnson declared his sermons to be of the highest class 
Ills Sixty Sermons, preached on Several Occasions, was published 
in 1726 , other editions 1827, 1832, 1853 and 1862 

SMALTITE, a mineral consisting of cobalt diarsemde (CoAsg) 
It crystallizes in the cubic system with the same hemihedral 
symmetry as pyrites , crystals have usually the form of cubes 
or cubo-octahedra, but are imperfectly developed and of some 
what rare occuuence More often the mineral is found as 
compact or granular masses The colour is tin-white to steel 
grey, with a metallic lustre , the streak is greyish black Hard 
ness 5J , specific gravity 6 5 The cobalt is partly replaced by 
iron and nickel, and as the latter increases m amount there is a 
passage to the isomorphous species chloanthite (NiAs^) It 
occurs in veins with ores of cobalt, nickel, copper and silver 
the best known locality is Schneeberg in Saxony The name 
smaltite was given by F S Beudant, m 1832, because the mmeral 
was used m the preparation of smalt for producing a blue colour 
in porcelain and glass (L J S ) 

SMART, CHRISTOPHER (1722-1771), English poet, son of 
Peter Smart, of an old north country famil)’', was bom at Ship- 
bourne, Kent, on the nth of April 1722 His father was steward 
for the Kentish estates of William, Viscount Vane, younger son 
of Lord Barnard of Raby Castle, Durham Christopher Smart 
received his first schooling at Maidstone, and then at the grammar 
school of Durham He spent part of his vacations at Raby 
Castle, and his gifts as a poet gained him the patronage of the 
Vane family Henrietta, duchess of Cleveland, allow^ him a 
pension of £40 which was paid until her death in 1742 Thomas 
Gray, wntmg to his friend Thomas Wharton in 1747, warned him 
to keep silence about Smart’s dehnquencies lest they should 
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coihe to the ears of Henry Vane (afterwards earl of Darlington), 
and endail^er his allowance At Cambndge, where he was 
entered at Pembroke College m 1739, he spent much of his time 
in tavemS) and ^ot badly into debt, but in spite of his irregularities 
he beOame fellow of his college, praelector in philosophy and 
keeper of the common chest in 1741; In November 1747 he was 
compelled to remain m his rooms for fear of his creditors At 
Cambridge he won the Seaton prize for a poem on “ one of the 
attributes of the Snpreme Being ” m 1750 (he won the same prize 
in 175T, 1752, 1753 and 1755), and a farce entitled A Trip to 
Cambridge f or The Grateful Fair, acted m 1747 by the students 
of Pembroke, was from his pen In 1750 he contributed to 
The Student, or The Oxford and Cambridge Monthly Miscellany 
During one of his visits to London he had made the acquaintance 
of John Newbery, the publisher, whose step-daughter, Anna 
Maria Carman, he married, with the result of forfeiting his fellow- 
ship in 1753 About 1752 he permanently left Cambridge for 
Londonj though he kept his name oh the college books, as he had 
to do m order to compete for the Seaton pri/c He wrote in 
Iiondon under the pseudonym of “ Mary Midnight ” and “ Penb- 
weazle ” lie had edited The Midwife, or the Old Woman’s 
Magazine (1751-1753), and had a hand in many other *^Grub 
Street ” productions Some criticisms made by “ ^r John 
Hill (1716 ^-1775) Poems on SeveYal Occastdns (1752) 

provoked his satire of the Htlliad (1753), noteworthy as providing 
the model for the Rolltad In 1756 he finished a proSe transla- 
tion of Horace, which was widely used, but brought him little 
profit He agreed m the same year to produce a weekly paper 
entitled The Universal Visitor, for which Samuel Johnson wrote 
some numbers In 1751 Smart had shown symptoms of mental 
aberration, which developed into religious mama, and betweeri 
1756 and 1^758 he was in an asylum Dr Johnson visited him and 
thought that he ought to have been at largi Duting his confine- 
ment he conceived the idea of the Single poem that has made him 
famous, “ A Song to David,” though the story that it was 
indented with a key on the panels of his cell, and shaded m with 
charcoal, may be received with caution It shows rto trace of 
morbid origin After his release Smart produced other religious 
poems, but' none of them shows the same inspiration His wife 
and children had g;one to live With friends as he Was unable to 
support tHem, and for some time before his death, which took 
plade on the 21st of May 1771, he lived in the rules of King’s 
Bench, and was supported by small subscriptions raised by Dr 
Burnet ahd other fnends 

Of all that ho wrote, ** A Sohg to DavW ” will alone bear the test of 
time UnLke in its simple forceful treatment and impteSsive 
directness of expression, as has been said, to anything else in i 3 lh- 
century poetry, the poem on analysis is found to depend for its 
unique effect also upon a certain ingenuity of construction, and 
the nov^ way in which David's ideal qualities are enlarged upon 
Tlu* will bo more readily understood on reference to the folIoWmg 
verse, the ffrst twelve words of which become m turn the key-notes, 
so to fpeak, of the twelve succeedmg verses — 

" Great, valiant, pious, good, and clean, 

Sublirae, contemplative, serene, 

Strong, constant, pleasant, wise I 
Bnght etiluence of exceeding grace , 

Best man I — the swiftness, and the race, 

The pctil, and the prize ” 

The last line is characteristic of another pccuhafity m “ A Song to 
David,” the effective use of alliteration to complete the initial energy 
of the stanza in many instances But in the poem throughout is 
revealed a poetic quality which eludes critical analysis 

From the Poems of the late Christopher Smart (1791) the " Song to 
David ” (pr 1703) was excludtd as forming a proof of his mental 
aberration It was reprinted in 1 819, and has since received abundant 
liaise In an abridged form it is included in T H Ward's English 
Poets, vol 111 , and was reprinted m 1895, and in 1901 with an 
mtrodoction by Rv A Streatfeild. Smatts other jxjems are in- 
cluded in Anderson's British Poets Christopher Smart is <mo of 
Robert Browning s subjects in The Parleyings with Certain People 
(1887) See also the contabutions to Notei and Queries of March 
25th and May 6th, 1905, by the Rev D C Tovey, who has read, and 
m some places rews^, the above article 

SMART, SIR GEORGE THOMAS (1776-1867), English 
musician, was born m London, his father being a music-seller 
He was a choir-boy at the Chapel Royal, and was educated m 
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music, becoming an expert viohmst, organist, teacher of sin^Mf 
and conductor, and in i8ti he was knighted by the lwd>- 
lieutenant of Ireland, having conducted a number of successful 
concerts m Dublin Sir George Smart was, from that time 
onwards, one of the chief musical leaders and organizers m 
England, conducting at the Philharmonic, Covent Garden, 
the provincial festivals, &c and in 1838 being appointed cohi^ 
poser to the Chapel Royal He was a master of the Handeliah 
traditions, was personally acquainted with Beethoven and a 
close friend of Weber, who died m his house IIis church music 
and glees include some well-known compositions He died ut 
London on the 2'3rd of February 1867 His brother Henry 
(1778-1823), father of the composer Henry Smart {q v ), was als6 
a prominent musician in his day 

SMART, HENRY (r8T3-i879), English organist hnd musical 
composer, bom Ih London on the 26th of October i'fer3, was a 
nepheW of Sir George Smart {qv) He studied first for the law, 
but soon gave this up for music In 1831 he became organist of 
Blackburn parish church, where he wrote his first important 
work, a Reformation anthem , then of St Giles’s, Cnp|:fieg%ite , 
St Luke’s, Old Street , and finally of St Paneras, m 1864, which 
last post he held' at the time of his death on the 6th of July 1879^ 
less than a month after receiving a government pension of £io0 
per annum. Although Smart is now known chiefly by his com- 
positions for the organ, which are numeroius, effective and 
melodious, if not strikingly original, he wrote many vocal works, 
mciudmg some of the best specimens of modem part songs His 
cantata, The Bndeof Dunkerr on, written for the Birmingham 
festival of 1864, Jacob for Glasgow, m 1873, and his opera, 
Bertha, was produced with some success at the Haymarket in 
1855 In the last fifteen years of his life Smart was practically 
blmd. 

SMART) JOHN (r i74CH-r8ii), English miniature painter, was 
bom m Norfolk , he became a pupil of Cosway, and is frequently 
alluded to m his cor-espondence This artist was director and 
vice-president of the Incorporated Society of Artists, and ex- 
hibited with that society He went to India in 1 788 and obtained 
a number of commissions m that country He settled down in 
Ixindon m 1797 and there died He married Edith Vere, and iS 
believed to have had only one son, who died m Madras in 1869 
He was a httle ifaan, of' simple habits, and a member of the 
Society of Sandemamans Many of his pencil drawmgs still 
exist in. the possession of the descendants of a great fnend of his 
only sister. Several Of his miniatures are in Australia and 
beloi^ to a cadet branch of the family His work is entirelv 
different to that of Cosway, quiet and grey in its colouring, witK 
the flesh tints elaborated with much subtlety and modelled m 
exquisite fashion He possessed a great knowledge of anatomy, 
and his portraits are drawn with greater anatomical accuracy and 
possess more distmction than those of any miniature painter of 
hiS time 

See The History of Portrait Miniatures, by G C Williamson, 
vol u (London, 1904) (G C W) 

SMEATON, JOHN (i724-*i792), English civil engineer, was 
bom at Austhorpe Lodge, near Lwds, on the 8th of June 1724 
He received a good education at the grammar school of Leeds 
At an early age he showed a liking for the use of mechanical tools, 
and m his fourteenth or fifteenth year contrived to make a turning- 
lathe On leaving school m his sixteenth year he was employed 
in the office of his ffither, an attorney, but, after attending for 
some months in 1742 the courts at Westminster Hall, he requested 
to be allowed to follow somp mechanu al profession He became 
apprentice to a philosophical instrument maker, and in 1750 set 
up m business on his own account Besides improving Various 
mathematical instruments usfcd m navigation and astronomv, 
he carried on experiments m regard to other mechanical 
appliances, amongst the most important being a series on which 
he founded a paper— for which he received the Copley medal 
of the Royal Society m 1759 ‘-entitled An Expertm^tal Inquiry 
concerning the Native Potcers of Water and Wind to turn Mills 
and other Machines depending on a Circular Motion In 1754 
be made a tour of the Low Countries to study the great canal 
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works 'ofi foreign engineers Already by his papers read before 
the Royal Society and his intercourse with scientilic men his 
abilities as an engineer Iiad become well known, and m 1756 
application was nxadc to him to reconstruct the Lddystone 
lighthouse, which liad Ixen burnt down in December of the 
previous year After the completion of the new tower in 1750, 
Smeaton’s advice was frequently sought in regard to important 
er^neermg projects, including the construction of canals 
(especially the Forth and Clyde canal), the drainage of fens, the 
designing of harbours and the repair and erection of bridges, 
though many of the schemes he drew up were not earned out on 
account of the genci il lack of capital He was also employed m 
designing numerous waterwheels, windmills, pumps, and other 
mechanical apphmrts A coubiclcrvble portion of his time was 
devoted to astronomical studu s and observations, on which he 
read various pajiers before the Royal Society ‘A \ car before his 
tlea,th he announced that he wished “to dedicate the chief 
part of his remammg time to the description of the several 
works performed under his direction,” but he completed nothmg 
more than the Narrative of the Budding of the Eddysione Light- 
house, which had already appeared He died at Austhorpe on 
the aRth of October 1792, and was buried in the old parish church 
of Whitkirk 

See John Holmes, A Short Narrative of the Genius, Life and Works 
of the late Mr John Smeaton {179^) , and b bmilct>. Lives of the 
Engineers 

SMEDLEY, FRANCIS [Frank] EDWARD (1818-1864), 
English novelist, was born at Great Marlow, Buckinghamshire, 
on the 4th of October i8j8, a member of a Flintshire familv 
A cripple from his birth, he was educated privately, and contri- 
buted his first book, Scenes front the L^fe of a Private Pupil, 
anonymously to Sharpe’s London Magazine in 1846-1848 His 
first essay proved so successful that it was expanded into Frank 
FairUigh, and published m book-lorm m 18*50 ills next book 
Lewis Arundel or the Raihoad of Life was originally contributed 
to the same magazine, which he for some time edited, and was 
published m book-form m 1852 Of his other writings the best- 
known IS Harry Coverdale’s Courtship (1855) Ihese are ail 
capital stories, racily told Either Hablot Knight Browne 
(“ Phiz ”) or (jeorge Cruikshank supplied illustrations for most 
of his books Smedley died in London on the ist of Mviy 18C4 

SMEDLEY, WILUAM THOMAS (1858- ), American artist, 

was born m t hester county, Pennsylvania, of a Quaker family, 
on the 26th of March 1858 He worked on a newsjiapier, then 
studied engravuig and art in Philadelphia, in the Pennsylvania 
Academy of the Fine Arts, and — after making a tour of the 
South Seas — in Pans under Jean Paul Laurens He settled 
in New York City in 1880, in 1882 went with the Marquis of 
Lome through ( anada, preparing sketches for Picturesque 
Canada , and in 1905 became a mt mljer of the National Academy 
of Design Most of his work was magazine and book illustration 
for stones of modern life, but he painted portraits and water 
colours, and received the Evans Prize of the American Water 
Color Society in 1890, and a bronze medal at tne Pans Exposition 
of 1000 

SMELL (connected etymologically with “ smoulder ” and 
“ smoke ”), a sensation excited by the contact with the olfactorv 
region (see Olfaci ory Groan , foranatomy)of certain substances, 
usually in a gaseous condition and necessarily m a stale ot fine 
subdivision Ihe sense is widely distributed throughout the 
anunal kingdom The lower animals, especially those breathing 
m water, become eogni/ant of the preseni c of odoriferous matter 
near them without touch, vision or he irmg, and we suppose 
that they do so li> some sense of taste or smtll, or a combination 
of both In such cases smell has l)een appropriately termed 
“ taste at a distance,” b\ which is nieant tliat particles of matter 
may be diffused through the water so as to come into contact 
with the terminal organ, and give rise to a sensation such as would 
have been excited had the matter from which the particles 
emanated come directly into contact with the nerve-rndings 
It IS therefore of no gre it importance whether such sensations in 
humble aquatic organisms are termed taste or smell In the 


higher air-brcathmg animals, however, the senses are differen- 
tiated that of taste is found at the entrance of the alimentary 
canal, whilst that of smell guards the opining of the respirator} 
tract This view assists in the mterpretat ion of various structures 
met with m the lower forms which hav i been fairlv regarded by 
naturalists as olfactory organs It has not Mt been decided 
whether the sense of smell depends, in the first instance, on a 
chemii al or on a physical process All that t an be said is that 
sensory impulses are excited when odoriferous particles come 
into contact with the free ends of peculiar rod-like cells found 
in the olfactory mucous membrane I he free olfai tory surface 
IS always covered with a thm layer of fluid, and all odoriferous 
matters must be dissolved in this fluid so as to reach the rod-cells 
There is here an analogy with the conditions found in the sense 
of taste, where sapid substances must bo soluble m the fluid of 
the mouth I'hc intensity of the sensation of smell depends on 
the size of the area of the olfactory membrane affected No 
satisfactory classification of odours can be giyen 

The interior of the nose (see Olfactory Organ and Epi- 
thelial AND Endothelial Tissue) is divided physiologically 
into two portions — (1) the upper (regio olfactoria), which 
embraces the upper part of the septum, the upper turbinated 
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Longitudinal section through the olfactory membrane of guinea- 
pig X about 400 I, Olfactory epithelium on free surface , 2 Plexus 
of olfictory nerve-fibres, 3, Pouches of serous glands containing 
epithelial cells 

bone, and a portion of the middle turbinated bone , and (2) the 
lower portion of the cav ity {regio respiraioria) The olfactory 
region proper has a tlucker mucous membrane than the res- 
piratory , it IS covered by a single layer of epithelial cells, often 
branched at their lower ends and contaimng a > ellow or brownish 
red pigment , and it contains peculiar tubular glands named 
“ Bowman’s glands ” The respiratory portion contains ordinary 
serous glands In the olfactory'" region also are the terminal 
organs of smell These are long narrow cells passing to the sur- 
face between the columnar epilhi hum covering the surface Ihe 
body of the cell is spmdle-shaped and it sends up to the surface 
a delicate rod-hke filament, whilst the deeper part is (ontinuous 
with varicose nerve-filaments, the ends of the olfactorv nerve 

Physical Causes of Smell — Electrical or thermal stimuli 
do not usuttljv give rise to olfactory sensations J Althaus 
states th it electric al stimulation caused a sensation of the smell 
of phosphorus lo excite smell it is usually supposed that 
substances must bt present m the atmosphere m a state of fine 
subdivision, or existing as vapours or gases The fintness of 
the particles is remarkable, because if the air conveying an 
odour be filtered through a tube packed with cotton wool and 
inserted into the nose a smell is still discernible This proceeding 
completely removes from the air micro-organisms less tlian the 
'icTnetnrth of an inch in diameter A grrin or two of musk will 
stent an apartment for years and at tbe end of the time ro 
appreciable loss of weight ran be detected Substances exciting 
smell arc no doubt u'^ually gases or vipours Sir William 
Ramsay has endeavoured to connect the sense with tlu chemical 
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constitution of the substance The following gases have no 
smell — hydrogen, oxygen, nitrogen, water gas, marsh gas, 
olefiant gas, carbon monoxide, hydrochloric acid, formic acid 
vapour, nitrous oxide and ammonia (It is necessary, of course, 
to distinguish between the sensation of smell and the irritant 
action of sucli a gas as ammonia ) The gases exciting smell 
are chlorine, bromine, iodine, the compounds of the first two 
with oxygen and water, nitric peroxide, vapours of phosphonis 
and sulphur, arsenic, antimony, sulphurous acid, carbonic aad, 
almost all the volatile compounds of carbon except those already 
mentioned, some compounds of selenium and tellurium, the 
compounds of chlorine, bronune and iodine with the above- 
named elements, and some metals Chlorine, bromine, iodine, 
sulphur, selenium and tellurium, which are volatile and give off 
vapour at ordinary temperatures, have each a characteristic 
smell Ramsay points out that as a general rule substances 
having a low molecular weight have either no smell or simply 
cause irritation of the nostrils He also shows that in the carbon 
compounds increase of specific gravity as a gas is associated 
to a certain point with a sensation of smell fake the marsh 
gas or methane senes commonly called the paraffins The first 
two have no smell , ethane (fifteen times as heavy as hydrogen) 
has a faint smell , and it is not till butane (thirty times heavier 
than hydrogen) that a distinct sensation of smell is noticed 
^gain, a similar relation exists among the alcohols Methyl 
alcohol has no smell Ethyl, or ordinary alcohol free from 
ethers and w.iter, has a faint smell , “ and the odour rapidly 
becomes more marked as we rise in the series, till the limit of 
volatility IS reached, and we arrive at solids with such a low 
vapour tension that they give off no appreciable amount of 
vapour at the ordinary temperature ” Acids gam in odour with 
increase m density in the form of gas Thus formic acid is 
devoid of smell , acetic acid has a characteristic smell , and the 
higher acids of the series — propionic, butyric, valerianic — increase 
in odour It would appear suso that “ the character of a smell 
IS a property of the element or group which enters into the body 
producing the smell, and tends to make it generic ” Many 
compounds of chlctfine,hydrogen,compounds of sulphur, selenium 
and tellurium, the paraffins, the alcohols, the acKw, the nitrites, 
the amines, the pyYidine series, the benzene group, have each a 
characteristic odour To produce the sensation of smell a sub- 
stance must have a molecular weight at least fifteen tunes 
that of hydrogen For instance, the specific gravity of marsh 
gas is eight (no smell), of ethane fifteen (faint smell), of propane 
twenty-two (distinct smell) Again prussic acid has a specific 
gravity of fifteen, and many persons fail to detect its odour 
There is a relation between the molecular weight of a gas and 
the presence or absence of odour Gases of less than a certain 
molecular weight are odourless, and it is significant that to some 
persons hydrocyanic acid, which has a low molecular weight, 
gives rise to no sensation of smell It has also been pointed out 
by J B Haycraft that chemical compounds of elements belonging 
to the same group, according to the well-known periodic law of 
Mendeleeff, have sometimes odours of a similar character 
(see article “ Smell,” Schafer’s Physiology, vol ii p 1254) T 
Graham pointed out that odorous substances are in general 
readily oxidized J Tyndall showed that many odorous vapours 
have a considerable power of absorbing heat Taking the 
absorptive capacity of the air as unity, the following absorptions 
were observed in the respective cases — 


Name of Perfume 

Absorption 
per 100 

Name of Perfume 

Absorption 
per 100 

Patchouli 

30 

I avender 

60 

Sandal-wood 

3* 

Lemon 

65 

Geranium 

33 

Portugal . , 

67 

Oil of cloves 

33 5 

Thyme 

68 

Otto of roses 

3<i5 

Rosemary . 

74 

Bergamot 

44 

Oil of laurel . 

So 

Neroli J 

47 

Cassia 

109 


In compar»son with the air introduced in the experiments the 
weight of the odours must be almost infinitely small “ Still we 
find that the least energetic m the list produces thirty times the 


effect of the air, whilst the most energetic produces 109 times 
the same effect ” ^ 

Venturi, B Provost and Li^geois have studied the well- 
known movements of odoriferous particles, such as camphor, 
succmic acid, &c , when placed on the surface of water, and tJiey 
have suggested that all odoriferous substances in a state of fine 
subdivision may move in a similar way on the moist surface of 
the olfactory membrane, and thus mechanically irritate the nerve- 
endings This explanation is too coarse , but it is well known 
that the odours of flowers are most distinctly perceived m the 
morning, or after a shower, when the atmosphere contams a 
considerable amount of aqueous vapour It would appear also 
that the odours of animal effluvia are of a higher speafic gravity 
than the air, and do not readily diffuse — a fact which may 
account for the pointer and bloodhound keeping their noses 
to the ground Sbeh smells are very persistent and are apparently 
difficult to remove from any surface to which they have become 
attached The smell of a corpse may haunt a living person for 
days, notwithstanding copious ablutions and change of clothes 
Special Physiology of Smell — It is necessary that the air containing 
the odour be dnven forcibly against the membrane Thus the 
nostnls may be filled with eau de Cologne in normal saline solution, 
or with air impregnated with sulphuretted hydrogen, and still no 
odour IS experienced if the person does not breathe When a sniff is 
made the air within the naseil passages is rarefied, and, as the air 
rushes m to equilibrate the pressure, it is forcibly propelled against 
the olfactory surface When the air stream enters the nostnls, it 
passes vertically upwards, bends round and sweeps backwards and 
downwards at the level of the nudclle turbinated bones towards the 
postenor nares There is a motion of the air over the olfactory 
surface The olfactory surface must be moist , if it is dry, or is 
covered with too thick a l^cr of mucus (as in catarrh), the sense is 
much weakened or lost The first moment of contact is the most 
acute 8uid the sense quickly becomes blunted The first scent of a 
flower IS the strongest and sweetest , and after a few minutes' cx- 
osure the intensity of even a foetid odour may not be perceived 
his fact may be accounted for on the supposition that the olfactory 
membrane becomes quickly coated with a thin layer of matter, and 
that the most intense effect is produced when the odoriferous 
substances are applied to a clean surface The intensity of smell 
depends on (1) the area of olfactory surface affected, and (2) the 
degree of concentration of the odoriferous matter It is said that 
musk to the amount of the two-millionth of a milhgram, and one 
part of sulphuretted hydrogen m 1,000,000 parts of air, may be 
perceived The smell of mercaptan has been experimentally de- 
tected when the dilution was i to 50,000,000,000, and it was cal- 
culated that the weight of mercaptan so detected m 50 cc of air was 
1/400,000,000 of a milligram (E Fischer and Penzolalt) If the two 
nostrils are filled with different odorous substances, there is no 
mixture of the odours, but we smell sometimes the one and some- 
times the other Morphia, mixed with sugar and taken as snuff, 
paralyses the olfactory apparatus, while strychnine makes it more 
sensitive (Lichtenfels and Frolich) There is no evidence that there 
are in the olfactory region different end organs or olfactory cells for 
different odours The sense, however, may be fatigued by one odour 
so that other odours are not experienced Thus camphor may so 
fatigue the sense that ether and eau de Cologne cannot excite smell 
As a rule, we expenence odours bv the simultaneous use of both 
nostrils Stimulation of cither nostrd would give rise to the sensa- 
tion, while there is a fusion of sensations when both are affected 
If, by means of a tube, an odour is conveyed into one nostril, while 
an odour of a different kind is directed into the other, there may be 
either a compound sensational effect, a sort of double odour, or one 
odour may so predoimnatc as entirely to destroy the other The 
fusion of odours is not complete, and it is similar to the effect of 
combining, say blue and red, m stereoscopic vision When one odour 
destroys the other, the obliteration must take place in the cerebral 
centre Certain odours are antagomstic, such as musk and oil of 
bitter almonds, volatile oils and iodoform, ammonia and acetic 
acid It 13 not unhkely that when one odour predominates among 
many, this may be due not to any chemical action of one substance 
over another, but that the missing sensations may be accounted for 
by their failure to excite the olfactory region of the cerebrum m the 
presence of a stronger stimulus 

The dehcacy of the sense is much greater m many of the lower 
animals than in man, and it is highly probable that the dog or cat 
obtain information by means of this sense which a human being 
cannot get Odours may excite in the minds of many animals vivid 
impressions, and they have probably a memory of smells which the 
human bung does not possess Even m man the sense may bo 
greatly improved by exercising it A boy, James Mitchell, was born 

* Tyndall, Contributions to Molecular Physics in Domain of 
Radiant Heat, p 99 
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blinds deaf and dumb, and chiefly depended on smell for keeping 
up a connexion with the outer world He readily observed the 
presence of a stranger m the room and he formed his opmions of 
persons apparently from their characteristic smells (see Dugald 
Stowaut’s Works, iv 300) In some rare cases, the sense of smell 
is congemtally absent in human beings, and it may be much mjured 
by the practice of snuffing or by diseases of the nose afiecting the 
olfactory membrane Subjective impressions of smells, hke spectral 
illusions or sothids in the ears, are occasionally, but rarely, observed 
in cases of hysteria and m the insane Excessive smoking injures 
the sense Finally, it may be observed that the sense of odour gives 
information as to the characters of food and dnnk and as to the 
purity of the air Some persons are sensitive to certain smells while 
they do not recognize others, such as hydrocyanic acid or mignonette 
In the lower ammeds also, the sense is associated with the sexual 
functions (J G M) 

SMELT {Osmerus eperlanus , Fr iperlan , Scotch sparling 
or spirling), the common small European fish of the genus 
Osmerus, family Saltnonidae It breeds, unless land-locked, 
m salt or brackish water, and though it often enters rivers 
It does not ascend beyond tidal mfluence Like other British 
Salmonids it spawns m winter The true smelt inhabits the 
coasts of northern and central Europe, and allied species are 
known from the Atlantic and Pacific coasts of North America 
{Osmerus mordax, 0 thaletchthys, 0 Japontcus) 

SMERDIS (Pers Bardtya, by Ctesias, Pers, 8, called Tany- 
oxarces , by Xenophon, Cyrop vm 7. 11, wno t^es the name 
from Ctesias, Tanaoxares , by Justm 1 9, Mergts , in Aeschylus, 
Pers 774, Mardos), a Persian king of infamous memory , the 
prevalent Greek form Smerdis has assimilated the Persian name 
to the Greek (Asiatic) name Smerdis or Smerdies, which occurs 
m the poems of Alcaeus and Anacreon Smerdis was the younger 
son of Cyrus the Great who, according to Ctesias, on his death^d 
appointed him governor of the eastern provinces (cf Xen 
Cyrop vm 7, ii) Before Cambyses set out to Egypt, he 
secretly caused him to be murdered (Darius m the Behistun 
Inscr 1, 10), being afraid that he might attempt a rebellion 
during his absence His death was not known to the people, 
and so in the spring of 522 a usurper pretended to be Smerdis and 
proclaimed himself king on a mountam near the Persian town 
Pishiyauvada Owing to the despotic rule of Cambyses and his 
long absence in Egypt, “ the whole people, Persians, Medes 
and all the other nations,” acknowledged the usurper, especially 
as he granted a remission of taxes for three years (Herod 111 
68) Cambyses began to march agamst him, but seeing that his 
cause was hopeless, killed himself m the spring of 521 (but see 
further Cambyses) The real name of the usurper was, as Darius 
tells us, Gauraata, a Magian priest from Media , this name has 
been preserved by Justin 1 9 (from Charon of Lampsacus ?), 
but given to his brother (called by Herodotus Patizeithes), 
who IS said to have been the real promoter of the intrigue , 
the true name of the usurper is here given as Oropastes, by 
Ctesias as Sphendadates 

The history of the false Smerdis is narrated by Herodotus and 
Ctesias according to official traditions, Cambyses before his death 
confessed to the murder of his brother, and in public explained the 
whole fraud But, as Darius said, nobody had the courage to 
oppose the new king, who ruled for seven months over the whole 
empire. Some contracts dating from his reign have been found m 
Babylonia, where his name is spelt Barztya (for the chronology 
cf Ed Meyer, Forschungen zur alien Geschtchle, 11 472 ff ) 
Darius says that he destroyed some temples, which Darius 
restored, and took away the herds and houses of the people 
(Behistun Inscr i. 14) We have no means of explaimng this 
statement, nor can we fully understand all the madents con- 
nected with his usurpation , but the attempts of modem authors 
to prove that Gaum&ta m reality was the genume Smerdis and 
Danus a usurper have failed It is certain that Smerdis trans- 
ferred the seat of government to Media , and here in a castle in 
the district of Nisaya he was surprised and lulled by Danus and 
his six associates m October 521 His death was annually cele- 
brated in Persia by a feast called ” the kiUing of the mfj^ian,” 
at which no magian was allowed to show hunself (Herod. 111 79, 
Ctes. Fers. 15). 
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In the next year, another pscudo-Smerdis, named Vahyazdita, 
rose against Danus in eastern Persia and met with great success 
But he was finally defeated, taken pnsoner and executed (Behistun 
Inscr 111 40 ff , perhaps he is identical with the King Maraphis 
“ the Maraphian,” name of a Persian tribe, who occurs as successor 
m the list of Persian kings given by Aesch> lus, Pers 778) 

See Darius (I ) and Persia, Ancient History (Ed M ) 

SMETANA, FRIEDRICH (1824-1884), Bohemian composer and 
pianist, was born at Leitomischl m Bohemia on the 2nd of 
March 1824 He made such rapid progress in his studies 
under Ikavec, at Neuhaus, that at the age of six he appeared in 
public as pianist so successfully that his father’s opposition to a 
musician’s career was overcome He then went to Proksch, at 
Prague, until he left for Leipzig to make the acquamtance 
of Schumann and Mendelssohn Limited means prevented 
him from studying with the latter, and he returned to Prague, 
where he at once became Konzert-meister to the Emperor 
Ferdinand In 1848 he mamed Kathanna Kolar, pianist, and 
with her founded a music school at Prague At the same time 
he met Liszt, who subsequently influenced him greatly, and "with 
whom he afterwards stayed at Weimar In i8t;6 Smetana 
accepted Alexander Dreyschock’s suggestion to go as conductor 
of the Philharmonic Society at Gothenburg There he remained 
five years, when, owing to his wife’s fll-health, he returned to 
Prague after a successful concert tour The death of his wife at 
Dresden on their return caused Smetana to change his mind, and 
he went back to Sweden But the opening of the Interims 
Theater m 1866, and the offer of its conductorship, induced his 
return In Sweden he had already wntten Hakon Jarl, Richard 
111 , and Wallenstetn*s Lager, and had completed lus opera 
Dte Brandenburger tn Bohmen (5th January 1866) Five months 
later it was followed by his best-known opera, Dte verkaujte 
Braut, and in 1868 Daltbor was given Between 1874 and 1882 
he produced Zwet Witwen, Hubteka {Der Kuss), Tajewstm {Das 
Gehemnts), Certova Siena, and Dte Teufelsmauer, as well as the 
“ grand prize ” opera Ltbuse, written for the opening of the 
National Theatre at Prague, nth June 1881 In Dte Teufeh- 
mauer were clear signs of decay in Smetana’s powers, he having 
already in 1874 lost his sense of hearing To celebrate his sixtieth 
birthday a fete was arranged by the combined Bohemian musical 
societies, but on that day Smetana lost his reason and was 
removed to a lunatic asylum, where he died on the 12th of May 
1884 A great deal of his pianoforte music is interesting, the 
Stammbuchblatter, for example , while his senes of symphonic 
poems, entitled Metn Vaterland {Vlasl), and his beautiful string- 
quartet, Aus metnem Leben, have made the tour of the civilized 
world He was an admirable pianist, and in many ways justified 
his countrymen’s title of the “ Czechish Beethoven ” 

SMETHWICK, a municipal and county borough in the Hands- 
worth parliamentary division of Staffordshire, England, 3 m W 
of Birmingham on the Great Western and the London & North 
Western railways Pop (1891) 36,106 , (1901) 54,539 There 
are large glass, chemical and machine works , nuts and bolts are 
made, and lighthouse fittings are a specialty Adjoining Smeth- 
wick on the E is the distnet of Soho, famous as the scene of the 
ei^meermg experiments of James Watt during his partnership 
with Matthew Boulton (c 1770) The town of Smethwick is a 
modem growth about an ancient village, the name of which 
appears m Domesday The borough, incorporated in 1899 
(county borough, 1907), is under a mayor, 6 aldermen and 18 
councillors A^ea, 1929 acres 

SMILES, SAMUEL (1812-1904), British author, was born at 
Haddington, Scotland, on the 23rd of December 1812 He was 
the eldest of eleven children left, on their father’s death, to be 
supported by their mother on slender means. To her spirit and 
example must be attributed some of the enthusiasm for self- 
reliance and self-education, that was later embodied in Dr 
Smiles’s writings and led to their popularity and influence 
Educated at the Haddington Grammar School and at Edinbuigh 
Umvereity, where he studied medicme and graduated m 183a, 
Smiles tried, unsuccessfully, to practise in his native village 
among 3000 healthy Scotsmen and in competition with seven 



SMILLIE+4^MITHj i ADAM 


Other doctors He added to his Jiwome by lectunng on cheinistry 
and by writing for the press, and, finally abandoning the medical 
profession, he confined himself to journalism, and from 1838 
till 1844 edited the weekly Leeds Ttmes Though he gave upi 
regular journalism in 1844, he continued to be a frequent con- 
tributor to penodicals Irom 1845 till 1854 he was secretary of 
the Leeds and Thirsk railway, and from 1854 till 1866 of the South 
Eastern railway During his residence in Leeds he had<<^por- 
tunities of studying the characters of the remarkable men whose 
biographies he afterwards wrote Here he came m contact with 
George Stephenson, whose Life by him, pubhshed m 1857, 
passed through fi\ e editions in its first year and was the precursor 
of a senes of biographies of leaders m the world of mdustry, 
such as Ltoes of the Engineers (3 vols, 1861-1863), Industrial 
Biography James Brindley and the Early Engineers 

Lives of Boulton and Watt (1861;), Life of Thomas Telford (1867), 
The Life of a Scotch NaturaUst (Fhoinaa Edward) (1876), Robert 
Dick (1878), George Moore (1878), Men of Inventxomand Industry 
(1884), Life and Labour (1887), A Publisher and. his Friends 
(a history of the house of John Murray) (1891), Jaamm (1891), 
Jostak Wedgwood (1894) In 1859 had appear^ his most Success- 
ful book, Self-Help, a volume ol poptslas ethics , 20,000 copies 
were sold the first year, and by 1889 the sales h^ readied 
150,000 copies, while t^ bode had been translated mto 17 
languages . Its success suggested others of similar purpose, 
like Character (1871), Thrift (1875), Duty (1880). Smiles also 
pubhshed two works dealing with the history of the Huguenots 
and a History of Ireland, His works are not only admirable 
for their simple and yet forcible style, but for the many useful 
and praotic^ lessons which they enforce. Wholesome and 
bUmulatmg, their whole tendency is to mculcate sound prmaples 
of life and the building up of manly and upright character 
Dr Smiles was made hon LL D of Edmbuigh University m 
1878, and in 1897 received from the king of Servia the Cross of 
Kmght Commander of the Order of St Sava. He died m Kensmg- 
ton m his nmety-second year, on the i6th of Apnl 1904. 

Hia Autobiography was odited (igots) by T Mackay* 

SBIU.LIE, JAMES DAVID (X833-1909), American artist, was 
born m New York City on the i6th of January 1833 His 
father, James Smillio (1807-1885), a Scottish engraver, emigrated 
to New York m 1829, was elected to the National Academy of 
Design in 1851, did much, with his brother William Cumnung 
(1813-1908), to develop the engraving of bank-notes, and was an 
exceUent landscape-ei^aver The son studied with him and 
m the National Academy of X^sign , engraved on steel vignettes 
for bank-notes and soiile lUustrations, notably F. 0 C Darley’s 
pnetures for Cooper’s novels , was elected an associate of the 
National Academy in i865r-the year after ha first began, pamting 
— and an academician m 1876 , and was a founder (1866) of the 
vVmencan Water Color Society, of ■which ho was treasurer m 
1866-1873 and president in i873-i8i7&> and of the New York 
Etching Club Among luL paintings, in oils, are “ Evening 
among the Sierras ” (187 '>) and “ The Cliflfa of Nbrmandy 
(1885), and in wat r cdoor, “ A Scrub Race ” (1876) and “ Thm 
Passing Herdi,” (1888). He wrote and illustrated the article 
on the Yosemite m Picturesque > America^ He died on the J4tiL. 
of September 190,. Ihs brotheri Gborob Kemwy Skmu®. 
(1840- ), studied under his father and under James Mi Hart, 

became a member of the National Academy of Desigim m 11883, 
and, like his brother, painted both m oils and m water colour 
Ills favourite subjects were scenes along th&New England coast 
In i88i he inarrwd NEtUJ!. Shelixin Jacobs, (b i8j4)jc.a 
painter of genre pictures in oils and watex colouE. 

SMlRKEk ROBERT (i75!2ti 845), English painter, was bom at 
Wigton near Carlisle m 1752- In hia thirteenth year ho was 
appirenticcd m London with fan* heraldic painter, and . at the age) 
of twenty he began to study m the schools of the Reyal Academy^ 
to whose exhibition he contributed .m 11786 a “ Narassus ” and 
a “ Sabrina,” which were followed. by many works, usually small 
in size, illustrative of the Enghshi poets, especially Thomson. 
In 1791 Srairkc was elected an associate of the Royal Academy, 
and two years later, a fullmembor^i In >2814 he whanomuiated 


keeper to the Academy, but the king refused) tb saactioohtHo 
appointment on accountof theartist's revolutionary opinions' H8 
was en|ga|fed upon the Shtdeespfeare gallejy, for w'luch he painted 
^‘Kathanna and Petruchio,” ''^Prince Henry and. Palataff'*’ 
and other subjects He also executed many clever and popular 
book-illtistrations His works, which are frequently humorous, 
are pleasing and graceful, accomplished in draughtsmanship and 
handled with considerable spirit, He died in London on the sth 
of January 1845. 

SMITH, ADAM (1723-1790), English economist, was the only 
child of Adam Smith, comptroller of thb custoips at Kii^tPhldV 
m Fifeshire, Scotland, and of Margaret Douglas, daughter of Mr 
Douglas ofiStrathendry, near Leslie He was born at Kirkcaldy 
on the 5th of June 1723, some months after the death of his 
father When he was three years old he was takeh On a Visit 
to hia uncle at Stfrathendiy, and when playing alone was carried 
off by a party of “ tinkers ” He was at once missed, and the 
v^rnnts pursued and overtaken m Leslie wood He received 
his early education in the school of Kirkcaldy und^r David 
Miller, amongst whose pupills were irtahy who were afterwards 
dfetmguished men Smith showed great fondness foC books and 
remarkable power’s of memory 7 and he was popular among his 
schoolfellows He whs sent ifr 1737 to the university of Glasgow, 
where he attended the lectures of Dr Hutcheson , and iir'iT^o 
he went to PalHol College, Oxford, as exhibitioner bn SnelPs 
foundation He femamwl at that univcmity for seven years 
At Glasgow his favourite studies had been mathematic? and 
natural philofeophy , but at Oxford he apjiears to have derpted 
himself almost entirely to moral and pohtical science arid to 
ancient and modem languages He also laboured to improve 
his English style by translation, particularly from thfs French 
After hi? return to Kirkcaldy he resided there two years 
with hia mother, continuing his studies, not having ytt 
adopted any plan for his future life. In 1748 he removed' to 
Edinburgh, and there, under the patronise of Lord Karnes, gave 
lectures on rhetoric and belles-lettres About this time began 
hi8 ftoquamUnce with David Hume, which afterwards ripened 
into friendship In 1751 he was elected professor of logic at 
Glasgow, and m 1753 was transferred to the chair of moral 
philosophy, which had become vacant by the death of Thomas 
( ra^ie, the successor of Hutcheson Tins position ho occupied 
for nearly twelve years, which he long afterwards declared to 
have been ** by far the most useful, and Uierefore by far the 
happiest atnd most honourable period of his hie ” His course of 
lectures was divided mto four parts — (i) natural thbology ; 
(3) ethics (3) a treatment of that branch of morality which 
relates to justice, a subject which he handled historically after 
the manner of Montesquieu » (4) a study of those pohtical 
reguJations which are founded, not upon the principle of justice, 
that of esipcdiencyy and which are calculated to Increase the 
riches, the power and the prosperity of a state Under this 
view he considered the polRicm institutions relatii^ to com- 
merce, to fmances, to eocibsiastical and military establishments 
He first I appeared a?, an author by contributrp^ two articles to^ 
the EdimPurgh Rjemew (an earlier journal tl^ the present, 
which was commenced in 1755^ of 'whiohottljf' two numbers ^ 
were pubhshed)/^ne on jShnstm’s Dietibnary and the other a' 
letter 'to the editors on t^ state of literature in the’diffrtent 
countries of Europe. In 11759' appeared' hi« Thiory of Mored 
emhowytngf the' second porbowiof his university 
course j to which was added mthe snd edi«ioiv>an apprtidix with 
the j title; Consideratxmsi conoermog the ’ first ' Formation' of 
Languages/' Aitbr 'thO' puldicataon of this' vrorbi hie ethibal 
dootnimsoocnpied’k^ispaee uvhis lectiues, asnd a laiger develop-' 
mont wasiigtvttfiiito^'the subjects of 'junspbadence and pMitiicai 
eeonon^. StMnvSiit gives U8> to finderaionchthai ’ha 'had, oe early 
as z7'52; adop^ ' tl^ hbentl' Views' <of >eoimner(naI polii^ • Which' 
he afterwards^ preached, and this we^'ilhouMi havei teen in- 
clined to believe independently froraf ite'^fhe# thht 'SiK^ 4 fiews 

* ThCse two nuinbers were repriuted m 1818^ ^i^h's letter to tfie 
editors i» ><pe«lally InWrtestlttg-fSf itr acc6t>rtt-<?f tSri WitydopO^b 
Its cnticism of Rousseau's pictures of savage life 1 ' 1 
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w«re prq)ounded m that year m the Polthcal Discourses of 
Huw* 

liji 176a tile senatus acadetnicus of Glasgofw' conferred on him 
the honorary degree of doctor of laws la 17^3 he watj invited 
to take charge of the young duke of Buccleuch on hw travdiSk Ho 
accepte<l, a^ resigned his professorship He went abroad with 
his pupjl m- February 1764 ; they remained only a few days at 
Fans and then settl^ at Toulouse, at that time the seat of a 
parlement, wliere they spent eighteen months m the best society 
of ithe place, afterwards making a tour m the south of France and 
passing two Ddionths at Geneva Returnir^ to Pans about 
Christmas of 1765, they remained there till the October of the 
following year Smith at this timt li\ ed in the society of Quesnay , 
Turgot, d’Alembert, MorellCt, Helvetius, Marmontel and the duke 
de la 'Rochefoucauld HtS regard for the young nobleman* 
last named diUated the oimssign m the latgr eitions of his 
Moral Sentiments of the name of the celebrated ancestor of the 
duke, whom he had associated with Mandevxllc as author of one 
of the “ licentious systems ” reviewed m the seventh part of that 
work Smith was much influenced by his contact with the 
members of the physioeratic school, especially with its chief, 
tliough X)upont,de Nemours probably goes tdo far in speaking of 
Smith and himself as having been “ con-disciplea chez M 
Quesnay ” Snath, afterwards described Quesnay as a man “ of 
the gre^test modesty and simplicity,” and declared his system 
of political economy to be, “ with all its imperfections, the nearest 
appruximatjion to truth that had yet bwn published on the 
principles of that science” In October 1766 tutor and pupil 
returned home, and they ever afterwards retained strong feelmgs 
of mutual esteem. For the next ten years Snuth Uved with 
his muther at Kirkcaldy, only paying occasional visits to Edin- 
burgh and London , he was engaged in close study dvunng most 
of tins time He describes himself to Hume durmg this period 
as being extremely happy He was occupied on his Inquiry 
tnip the Nature and Causes, of the Wealth of Hattons, which there is 
some reason for believing he had begun at Toulouse That great 
work appeared m 1776 * After its publication, and only a few 
montlis before his own death, Hume wrote to congratulate his 
friend — ^'Euge! belle I dear Mr Smith, I am much pleased with 
your performance, and the perusal of it has taken me from 
a state of great anxiety. It was a work of so much expectation, 
by your'ielf, by your friend*;, and by the public, that I trembled 
for Its appearance, but ani now much relieved* Not but that 
the reading of it neoessariiy requires so much attention, and the 
public IS disposed to give so little, that I shall still doubt for some 
time* of I Its being at first very popular, but it has depth,, and 
solidity, and acutertess, and is so much lUustmted)!^ curms facta 
that It must at last attract thtiixibhc attention.” Smith attended 
Hume during a part of Ins la&t illness, and sooaiaitcc the death of 
the phalosoi>Iier there was published, along with his autobiograph> , 
i letter from Smith to W. Strahau (Smith’s pubhsher) m wJtu^ 
he gaveion account of the closing. spenes of hial frwnd’si Ufe and 
expffosSed wftrm admuratiotidopilua character This letter exeteed 
some rancour among thei theologians, and Dr George ,Home, 
afterwards bitlmp of , Norwich;, published i<i 1777 A Deitot to 
Adam S-m\th oni the, Life, Death and Philosophy of kit\Pnend 
Daind Hunne, by one of the people colled Chnshuns But 'Smith 
took no notice of this effusion Hfe was also attacked by Atch- 

^ Ihe duke undertooic a tcanslatmn of tjie Theory ofiMoraiSemh- 
menis, but the Aobo Blavx-t s) voraiou appeared, (1774) bdfooe ius was 
completed and bu then rebnqmalied the design. An earher Fiench 
translation had been pubbshed (i 764) under the title Mitaphysique 
de I’drtie, and tlicre la a bttec one— the best—rby the marquis' do 
Gondoflreet (1798, and edi, 1830)). 

* J. Fi Thorold Rogers published on the Academy, zSth February 
1885, a ktter lof I Smiitli ito WilluUn Pnlteney, writton. in, 177a, from 
which he thousht it pooklblc that the woric lay " unvevised > and 
nnUlter^ '* in tli8 autluir s desklibo four ynass^ A siirnlari cohclttsibn 
seems to follow froia a letter OlHdme in Burton's Lefe, n.) 461I 

® A story was told by Sir 'VValter Scott, and is also related m the 
Edinburgh Itevieta, of an nntertnnate rontoobtre,*' arising out Of; the 
publicata4n' oi the same letter, between Smith and ' Dr JohnSon, 
duting thei Visit of the latter do Glisgow. The same story is grvon in 
a mote' ^ Wilberfcoce’a Corre&bdndance , the scenfe being ^somewhat 
vagugl^ilaj!^ ia Secdlbudv," ' But it cannot j be true , , for Jpohoson 
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bishq) W Magee (1766-1831) for the omission m subsequent 
editions of a passage of the Moral Senltments which that prelate 
had cited with high commendation as among the ablest illustra- 
tions of the doctrme of the atonement Smith had omitted 
the paragraph in question (an omission which had escaped notice 
few twenty years) bn the ground that it was unnecessar> and mis- 
placed; but M^ee suspected him of havmg been influenced 
by deeper reasons 

The greatet part of the two years which followed the publica- 
Pon of the Wedth of Nations Smith spent in London, enjoying the 
society of eminent persons, amongst whom were Gibbon, Burke, 
Reyuold;^ and ropnani Bcauclerk In 1778 he was appomted, 
through the influence of the duke of Buccleuch, one of tlie com- 
missioners of customs m Scotland, and m consequence of this 
fixed las residence at Edinburgh His mother, now in extreme 
old age, h\ed with him, as did abo his cousin. Miss Jane Douglas, 
who buptarintended his househoUl Much, of his now ample in- 
come 13 behe\ed to Ei\e been spent in secret chanties, and he 
kept a simple table at which, “ without the formality of an 
mvitaPon, he was always happy to receive his friends ” “ His 

hunday suppers,” says M'CuUoch, ‘‘ were long celebrated at 
Edinburgh ” One of has favounte places of re&f)rt m these years 
was a club of which. Dr Hutton, Black, Dr Adam terguson, 
John Clerk the naval tactician, Robert Adam the architect, as well 
as Smith himself, were original members, and to which Dugald 
Stewart, Professor Playfair and other enunent men were after- 
wards admitted Another source of enjoyment was his srUall but 
exccllont library , it is still prfeserved m his family * In 1787 he 
was elected lord rector of the university of Glasgow, an honour 
which he received with “ heartfelt joy ” If we cun beheve a note 
in Wilberforce’s Correspondence, h&visiied London in the sprmg cf 
the same year, and was introduceil by Dunilas ^ to Pitt, Wilber- 
foroe and others From the death of Ins mother m 1784, and that 
of Miss Douglas m 1788, his health declined, and after a pamful 
illness he di^ on tlie 17th of July 1790 

Before his decease Snuth directed that all hi*; manuscripts except 
a few selected essays should be destroyed, and tliey were accordingly 
committed to the flames Of the pieces piescrvcd bv his desire the 
most valuable is lus tract on die history of astionomy, -winch he 
hunself described as a " fragment of a great work ", it was doubtless 
a portion of the ' connected history of the hberal sciences and 
elegant arts ” which, wo are told, he had projected m eail> life 
Among Uie papers destroyed were probably, as Stewart suggests 
the lectures on natural rehgion and junspmdence which lonned 
part of his course at Glasgow, and also the lectures on rhetone 
wlucb hie dehverod at EdinbuTgu m 1748 lo the latter Hugli Blair 
seems to refer when, in hxs work oi\ Rhetoric and Bellei-Leilres (1783), 
he acknowledges his obhgafaons to a manusciip^ treatise on rhetoric 
by Smith, part pi -whicn its author had shown to' him many yean 
before, and which' lie,hbpwl that, Snutli would avc to the puhhc 
Smith hnd proijuaed at the cud ofi lus Theory o/ Moral Seintiments 
a treatifc on jurisprudence from the hastoncal pomt of view 

As a moral plulosopher Smith cannot be said to have won much 
acceptance for his fundamental doctrine This doctrine is that all 
our moral sentiment* ans© tronv sympathy , tliat is, from the prinaple 
of OMC natuiJ© ' which leads u» to wter into tlini situations of other 
men and to partake wilii tticm in. the- p lasions which those situations 
have a tendency to excite ’ Our direct sympathy with the agent 
ih the cjcrcumst^ccs in which he Is jilactd gives nsc, according to 
this View, to our notibn of iRc propriety o* hia acbom whilst our 
pdweet sympathy twUhi whom his actoons have benefited 01 
mjyiXKl rise to qur notionis of merit anfl deniKiit irtthe agent 
luinself It seems justly alleged .gainst thi^s sy>ttju by Dir Thomas 
Brown that the moral 'sentilncnts, the ongm of which' it ascribes 
to oar secondary feeUftgsof mere sympathy, an. assumed as previously 
epustujg na tfabiongmabomditions vnth -which the secondary feelings 
ajfp said to be ov unison ” A second objection urged, pprhaps witli 
less justice, against tho theory is that it fails to fLCcqunt for the 

made his tour «i 1773, wluldt H-farae’s death did not take pLice till 
1776. Stmthi saetminbititor have met jcimson nt Scotland at all 
ft Mpeats, however, -from Boawell,».t-t/s, uudex date of 2eth Apnl 
i77^uiart Jphpson had oi\ one occasion quarrcaod with Smith at 
StraJhiui’s house, apparenily in Lpndon, it is cicir that the 
" unlde^ aWetoation'''' at Strahan’s must have occurred m 1761 or 
1763, amicQuld hawohOd nothing to do witki tHo letter oa Ltume s 

CtUal^Wof the, Library of Adam Smith, edited, with notes 
arid uttroduction, by James Bdnar (1804) 

" An interesting letter of bmith to Dunda9>(ist November 1779) on 
ire* tilatle foc>Imhia»dj|apjmtqdjuijthe EngoHtih. RHaieu^t^b 2 
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authontative characterwhich is felt to be inherent m our sense of right 
and wrong — for what Butler calls the " supremacy of conscience 

It IS on the Wealth of Nations that Smith’s fame rests But 
It must at once be said that it is plainly contrary to fact to 
represent him, as some have done, as the creator of political 
economy The subject of social wealth had always m some 
degree, and mcreasmgly m recent times, engaged the attention of 
philosophic minds The study had even mdisputably assumed 
a systematic character, and, from being an assemblage of frag- 
mentary disquisitions on particular questions of national mterest, 
had taken the form, notably m Turgot’s RifUxtons, of an organ* 
ized body of doctrme. The truth is that Smith took up the 
science when it was already considerably advanced , and it was 
this very cux:umstance which enabled him, by the production 
of a classical treatise, to render most of his predecessors obsolete 
Even those who do not fall into the error of making Smith the 
creator of the science, often separate him too broadly from 
Quesnay and his followers, and represent the history of modem 
economics as consistmg of the successive rise and reign of three 
doctrines — the mercantile, the physiocratic and the Smithian 
The last two are, it is true, at variance m some even important 
respects But it is evident, and Smith himself felt, that theur 
agreements were much more fundamental than their differences , 
and, if we regard them as historical forces, they must be con- 
sidered as workmg towards identical ends They both urged 
society towards the abolition of the previously prevailing in- 
dustrial policy of European governments , and their arguments 
agamst that policy rested essentially on the same grounds 
The hutory of economic opinion in modem times, down to the 
third decade of the 19th century, is, m fact, strictly bipartite 
The first stage is filled with the mercantile system, which was 
rather a practical policy than a speculative doctrme, and which 
came mto existence as the spontaneous growth of social condi- 
tions acting on minds not tramed to scientific habits The 
second stage is occupied with the gradual rise and ultimate 
ascendancy of another system founded on the idea of the right 
of the individual to an unimpeded sphere for the exercise of his 
economic activity With the latter, which is best designated as 
the “ system of natural liberty,” we ought to associate the 
memory of the physiocrats as well as that of Smith, without, 
however, maintaining their services to have been equal to his 
The teaching of political economv was associated m the 
Scottish universities with that of moral philosophy Smith 
conceived the entire subject he had to treat in his public lectures 
as divisible into four heads, the first of which was natural theo- 
logy, the second ethics, the third jurisprudence , whilst m the 
fourth ” he examined those political regulations which are 
founded upon expediency, and which are calculated to increase 
tlie riches, the power, and the prosperity of a state ” The last 
two branches of inquiry are regarded as forming but a single 
body of doctrine m the well-known passage of the Theory of 
Moral Sentiments in which the author promises to give m another 
discourse “ an account of the general principles of law and 
government, and of the different revolutions they have undergone 
in the different ages and periods of society, not only in what 
concerns justice, but m what concerns police, revenue and arms, 
and whatever else is the subject of law ” This shows how little 
it was Smith’s habit to separate (except provisionally), m his 
conceptKMis or his researches, the economic phenomena of 
society from all the rest The words above quoted have, indeed, 
been not unjustly described as containing “ an anticipation, 
wonderful for his period, of general sociology ” 

There has been much discussion on the question — What 
IS the scientific method followed by ^ith m his great work ? 
By some it is considered to have been purely deductive, a view 
which Buckle has perhaps earned to the greatest extreme 
He asserts that in Scotland the inductive method was unknown, 
and that although Smith spent some of the most important 
years of his youth in England, where the inductive method was 
supreme, he yet adopted the deductive method because it was 
habitually followed m Scotland* That the inductive spirit 
exercised no influence on Scottish philosophers is certainly not 
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true , Montesquieu, whose method is essentially inductive, was 
m Smith’s time closely studied by Smith’s fellow-countrymen. 
What may justly be said of Simth is that the deductive bent 
was not the predominant character of his mind, nor did his great 
excellence he m the ” dialectic skill ” which Buckle ascribes 
to him What stnkes us most m his book is his wide and keen 
observation of social facts, and his perpetual tendency to dwell 
on these and elicit their significance, instead of drawing conclu- 
sions from abstract principles by elaborate chains of reasoning 
That Smith does, however, largely employ the deductive 
method is certam , and that method is legitimate when the 
premises from which the deduction sets out are known universal 
facts of human nature and properties of external objects 
But there is another species of deduction which, as Cliffe 
Leslie has shown, seriously tainted the philosophy of Smith — m 
which the premies are not facts ascertained by observation, 
but the a prion assumptions which we found in the physiocrats 
In his view, Nature hw made provision for social wellbeing by 
the prmciple of the human constitution which prompts every 
man to better his condition the individual aims only at his 
pnvate gain, but is “ led by an invisible hand ” to promote 
the public good, human institutions, by interfering with this 
principle in the name of the public interest, defeat their own 
end , but, when all systems of preference or restraint are taken 
away, “ the obvious and simple system of natural liberty 
establishes itself of its own accord ” This theory is, of course, 
not explicitly presented by Smith as a foundation of his economic 
doctrines, but it is really the secret substratum on which they 
rest Yet, whilst such latent postulates warped his view of things, 
they did not entirely determme his method His native bent 
towards the study of things as they are preserved him from 
extravagances mto which many of his followers have fallen 
But besides this, as Leslie has pomted out, the influence of 
Montesquieu tended to counterbalance the theoretic prepos- 
sessions produced by the doctrme of the jus naturae We 
are even informed that Smith hunself m his later years was 
occupied m preparing a commentary on the Esprit des lots He 
was thus affected by two different and incongruous systems of 
thought— one settmg out from an rniagmary code of nature 
intended for the benefit of man, and leadmg to an optimistic 
view of the economic constitution founded on enlightened self- 
interest ; the other following mductive processes, and seeking 
to explain the several states m which human societies are found 
existing, as results of circumstances or institutions which have 
been m actual operation And we find accordingly m his great 
work a combmation of inductive inquiry with a prion specu- 
lation founded on the “ Nature ” hypothesis 
Some have represented Smith’s work as of so loose a texture 
and so defective in arrangement that it may be justly desenbed 
as consistmg of a senes of monographs But this is certainly an 
execration The book, it is true, is not framed on a rigid 
mould, nor is there any parade of systematic divisions and 
subdivisions But, as a body of exposition, it has the real 
unity which results from a mode of thinking homogeneous 
throughout and the general absence of such contradictions 
as would arise from an imperfect digestion of the subject 
Sxmth sets out from the thought that the annual labour of a nation 
is the source from which it derives its supply of the necessanes and 
conveniences of hfe He does not of course contemplate labour as the 
only factor m produebon , but it has been supposed that by empha- 
sizmg it at the outset he at once stnkes the note of difference between 
himself on the one hand,and both the mercanblists and the physiocrats 
on the other The improvement in the produebveness of labou" 
depends largely on its division , and he proceeds accordingly to give 
his unnvalled exposition of that prmciple, of the grounds on which it 
rests, and of its greater apphcabihty to manufactures than to agri- 
culture, m consequence of which the latter relatavely lags behind m 
the course of economic development The ongin of the division of 
labour he finds m the propensity of human nature " to truck, barter 
or exchange one thing for another” He shows that a certain 
accumulabon of capital is a condition precedent of this division, and 
that the demree to which it can be earned is dependent on the extent 
of the market When the division of labour has been established, 
each member of the society must have recourse to the others for the 
supply of most of his wants , a medium of exchange is thus found to 
be necessary, and money comes into use The exchange of goods 
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against each other or against money gives rise to the notion of value 
Tms word has two meanings — that of utility, and that of purchasing 
power, the one may be called value in use, the other value m ex- 
change Merely mentioning the former. Smith goes on to study the 
latter What, he asks, is the measure of value ? what regulates the 
amount of one thmg which will be given for another ? ‘ Labour," 
Smith answers, " is the real measure of the exchangeable value of all 
commodities " " Equal quantities of labour at all times and places, 
are of equal value to the labourer ’ ‘ Labour alone, therefore, never 
varying in its own value, is alone the ultimate and real standard by 
which the value of all commodities can at all times and places b 5 > 
tstimated and compared It is their real price, money is their 
nominal price only Money, however, is in men’s actual trans- 
actions the measure of value, as well as the vehicle of exchange , and 
the precious metals are best suited for this function, as varying little 
m their own value for penods of moderate length , for distant times, 
com is a better standard of companson In relation to the earhest 
social stage, we need consider nothing but the amount of labour 
employed m the production of an article as detemumng its ex- 
change value , but in more advanced penods pnoe is complex, and 
consists in the most general case of three elements — ^wages, profit 
and rent. Wages are the reward of labour Profit arises as soon as 
stock, bemg accumulated in the hands of one person, is employed 
by him m setting others to work, and supplying them with materials 
and subsistence, m order to make a gam by what they produce 
Rent anses as soon as the land of a country has all become pnvate 
property , ‘ the landlords, hke all other men, love to reap where they 
never sowed, and demand a rent even for its natural produce '* In 
every improved society, then, these three elements enter more or less 
into the pnee of the far greater part of commodities There is m 
every society or neighbourhood, an ordmary or average rate of wages 
and profit m every different employment of labour and sto^k, regu- 
latecl by pnnciples to be explained hereafter, as aLso an ordinary or 
average rate of rent These may be called the natural rates at the 
time when and the place where they prevail , and the natural pnee of 
a commodity is what is sufficient to pay for the rent of the land, the 
wages of the labour, and the profit of the stock necessary for bringing 
the commodity to market The market price may rise above or fall 
below the amount so fixed, bemg determined by the proportion 
between the quantity brought to market and the demand of those 
who are wilhng to pay the natural pnee Towards the natural 
price as a centre the market-price, regulated by competition, con- 
stantly gravitates Some commodities, however, are subject to 
a monopoly of production, whether from the pecuUanties of a 
locahty or from legal privilege their price is always the highest 
that can be got , the natural price or other commodities is the 
lowest which can be taken for any length of time together The 
three component parts or factors of price vary with the circum- 
stances of the society The rate of wages is determined by a dis- 
pute or struggle of opposite interests between the employer and 
the workman A minimum late is fixed by the condition that they 
must be at least sufficient to enable a man and Ins wife to maintain 
themselves and, m general, bring up a family The excess above 
tlus will depend on the circumstances of the country, and the con- 
sequent demand for labour — wages being hi^h when national wealth 
IS increasing, low when it is dechnmg The same circumstances 
tletermine the variation of profits, but in an opposite direction , the 
increase of stock, wluch raises wages, tending to lower profit through 
the mutual competition of capitalists The whole of the advantages 
and disadvantages of the different employments of labour and stock 
must, in the same neighbourhood, be either perfectly equal or con- 
tinually tending to equality” , if one had greatly the advantage over 
tlie others, people would crowd into it, and the level would soon be 
restored Yet pecuniary wages and profits are very different in 
different employments — either from certam circumstances affecting 
the employments, which recommend or disparage them m men s 
notions, or from national policy, which nowhere leaves things at 

perfect hberty " Here follows Smith's admirable exposition of the 
causes which produce the inequahties m wages and profits ju«t 
referred to, a passage affording ample evidence of his habits of nice 
observation of the less obvious traits in human nature, and also of 
the operation both of these and of social institutions on economic 
facts The rent of land comes next to be considered, as the last of the 
three elements of price Rent is a monopoly price, equal, not to what 
the landlord could afford to take, but to what the farmer can afford 
to give " Such parts only of the produce of land can commonly be 
brought to market, of which the ordinary pnee is sufficient to 
replace the stock which must be employed m brmging them thither, 
together with the ordinary profits If the ordmary price is more than 
this, the surplus part will naturally go to the rent ot the land Ii it is 
not more, though the commodity may Be brought to market, it can 
afford no rent to the landlord Whether the price is or is not more 
depends on the demand ’’ " Rent, therefore, enters into the price of 
commodities in a different way from wages and profits High or low 
wages and profit are the causes of high or low price , high or low rent 
IS the effect of it " 

Rent, wages and profits, as they are the elements of price, are 
also the constituents of income , and the three great orders of 
every civilized society, from whose revenues that of every other 
order is ultimately derived, are the landlords, the labourers and the 
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capitalists The relation of the interests of these three classes to those 
of society at large is different The interest of the landlord always 
coincides with the general mterest , whatever promotes or obstructs 
the one has the same effect on the other So also does that of the 
labourer when the wealth of the nation is progressive, his w^es 
aro high , they are low when it is stationary or retrogressive " The 
mterest of the third order has not the same connexion with the 
general mterest of the society as that of the othir two , it is 
always m some respects different from and opposite to that of the 
pubhc " 

The subject of the second book is ' the nature, accumulation 
and improvement of stock " A man’s whole stock consists of two 
portions — tliat which is reserved for his immediate consumption, 
and that which is employed so as to yield a revenue to its owner 
This latter, which is his capital,’’ is divisible into the two classes 
of “ fixed ' and ‘ circulating The first is such as yields a profit 
without passmg mto other liands The second consists of such 
goods, raised, manufactured or purchased, as are sold for a profit 
and replaced by other goods , this sort of capital is therefore con- 
stantly going from and returning to the hands of its owner The 
whole capital of a society falls under the same two heads Its 
fixed capital consists cluefly of (i) machinfs, (2) buildings wluch 
are the means of procuring a revenue, (3) agncultural improve- 
ments and (4) the acqmred and useful abilities of all members of 
the society (since sometimes known as personal capital ' ) Its 
circulating capital is also comptised of four parts — (i) money, (2) 
provisions m the hands of the dealers, (3) matenals and (4) com- 
pleted work in the bands of the manufacturer or mcrcliant Next 

comes the distinction of the gross national revenue from the net — 
the first bemg the whole produce of the land and labour of a country, 
the second what remains after deducting the expense of maintaining 
the fixed capital of the country and that part of its circulating capital 
which consists of money Money, ‘ the great wheel of circulation, 
is altogether different from the goods wluch are circulated by means 
of it it IS a costly mstrument by means of which all that each 
individual receives is distributed to him , and the expenditure 
rcqmred, first to provide it, and afterwards to maintain it, is a 
deduction from the net revenue of the society In development of 
this consideration, Smith goes on to expUiu the gam to the com- 
munity arising from the substitution of paper money for that com- 
posed of the precious metals , and here occurs the remarkable 
illustratioix in wluch the use of gold and silver money is compared to 
a highway on the ground, that of paper money to a wagon way 
through the air In proceeding to consider the accumulation of 
capital, ho is led to the distinction between productive and unpro- 
ductive labour — the former being that which is fixed or realized in 
a particular object or vendible article, the latter that which is not 
so realized The former is exemphfaed m the labour of the manu- 
facturing workman, the latter m that of the menial servant A 
broad hne of demarcation is thus drawn between the labour wluch 
results m commodities or mcreased value of commodities, and that 
which does no more than render services the former is productive, 
the latter unproductive Productive ’’is by no means equivalent 
to ‘ useful the labours of the magistrate, the soldier, the church- 
man, lawyer and physician, are, m Smiths sense, unproductive 
Productive labourers alone are employed out of capital unpro- 
ductive labourers, as well as those who do not labour at all, are all 
mamtamed by revenue In advancing industrial communities, the 
portion of annual produce set apart as capital, bears an mcreasmg 

proportion to that which is immediately destined to constitute a 
revenue, cither as rent or as profit Parsimony !> the source of the 
increase of capital by augmenting the fund devoted to the main- 
tenance of productive hands, i1 puts m motion an additional quantity 
of industry, which adds to the value of the annual produce What 
IS annually saved is as regularly consumed as what is spent, but by a 
different set of persons, by productive labourers instead ot idlers or 
unproductive labourers and the former reproduce with a profit 

the value of their consumption The prodigal, encroaching on his 
capital, diminishes, as far as in him lies, the amount of prorluctive 
labour, and so the wealth of the country , nor is this result affected 
by his expenditure being on home-made, as distinct from foreign 
commodities Every prodigil, therefore, is a pubhc enemy every 
frugal man a pubhc benefactor The only mode of increasing the 
annual produce of th» land and labour is to increase either the number 
of productive 1 ibourers or the productive powers of those labourers 
Either proctss will m general require additional capital, the former 
to maintain the new labourers, the latter to provide improved 
machinery or to enable the employer to introduce a more complete 
division ot labour In what are commonly called loans of money, 
it is not leally the money, but the money s worth, that the IxuTOwer 
wants , and the lender really assigns to him the right to a certain 
portion of the annual produce of the land and lalsour of the country 
As the general capital of a country increases, so also does the par- 
ticular portion of it from which the possessors wish to derive a 
revenue without Isemg at the trouble of employing it themselves 
and, as the quantity of stock thus available for loans is augmented, 
the mterest diminishes, not merely “ from the general causes which 
make the market price of things commonly dimmish as their quantity 
increases, ’ but because, with the increase of capital, it becomes 
gradually more and more difficult to find witniu the country a 
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protxtable method of employmg any new capital ’* — ^whence anses a 
competition between dinerent capitals, and a lowering of profits, 
which must diminish the pnce which can be paid for the use of 
capital, or m other words the rate of interest It was formerly 
wrongly supposed, and even Locke and Montesqmeu did not escape 
this error, that the fall in the value of the precious metals consequent 
on the discovery of the Amencan mines was the real cause of the 
general lowering of the rate of mterest in Europe But this view, 
already refuted by Hume, is easily seen to be erroneous “ In some 
countries the interest of money has been prohibited by law But, 
as something can everywhere be made by the use of money, some- 
thing ought everywhere to be paid for the use of it," and will in 
fact be paid for it , and the prohibition will only heighten the evil 
of usury by increasing the risk to the lender The legal rate should 
be a very little above tlie lowest market rate , sober people will then 
be preferred as borrowers to prodigals and projectors, who at a higher 
legal rate would have an advantage over them, bemg alone wiilmg 
to offer that higher rate 

As to the different employments of capital, the quantity of pro- 
ductive labour put in motion by an equal amount vanes extremely 
accordmg as that amount is employed — (i) in the improvement of 
lands, mmes or fisheries, (2) m manufactures, (3) in wholesale or 
{4) retail trade In agriculture Nature labours along with man," 
and not only the capital of the farmer is reproduced with his pro- 
fits, but also the rent of the landlord It is therefore the employ- 
ment of a given capital which is most advantageous to society 
Next in order come manufactures , then wholesale trade — first the 
hofjite trade, secondly the foreign trade of consumption, last the 
carrying trade All these employments of capital, however, are not 
only advantageous, but necessary, and will introduce themselves 
m the due degree if left to individual enterprise 

Ihese first two books contain bmith s general economic scheme , 
and we have stated it as fully as was consistent with the brevity here 
necessary, because from this formulation of doctrine the Enghsh 
classical school set out, and round it the discussions of more modern 
times in different countries have in a great measure 1 evolved 

The cntical philosophers of the i8th century were often destitute 
of the histuncal spirit, which was no part of tiie endowment needed 
for their pnncipai social office But some of the most eminent of 
them, especially m Scotland, showed a marked capacity and pre- 
dilection for historical studies Smith was among the latter , fcirl 
Kmcs and others justly remark on the masterly sketches of this 
kind which occur in the Wealth of Nations Ihe longest and most 
elaborate of these occupies the third book , it is an account of the 
course followed by the nations of modem Europe in the successive 
development of the several forms of mdustry It affords a cunous 
example of the effect of doctnnal prepossessions in obscuring the 
results of histoncal mquiry Whust ho correctly describes the 
European movement of industry, and explains it as ansing out of 
adequate social dauses, he yet, in accordance with the absolute 
principles which tainted lus philosophy, protests against it as in- 
volving an entire inversion of the natural order of things " First 
agnculture, then manufactures, lastly foreign commerce , any 
other order than this he considers ‘ unnatural and retrograde " 

The fourth book is principally devoted to the elaborate and ex- 
haustive polemic against the mercantile system which finally drove 
it from the field of science, and has exercised a powerful influence on 
economic legislation When protection is now advocated, it is 
commonly on different grounds from those which were m current use 
before the tune of Smith He beheved that to look for the restora- 
tion of freedom of foreign trade in Great Britain would have been 
' as absurd as to expect that an Oceana or Utopia should be cstab- 
hshed in it " His teaching on the subject is not altogether im- 
qualified , but, on the whole, with respect to exclianges of every kind, 
where economic motives alone enter, his voice is m favour of freedom 
He has regard, however, to pohtical as well as economic interests, 
and on the ground that " defence is of much more importance than 
opulence " pronounces the Navigation Act to have been perhaps 
the wisest of all the commercial regulations of England " Whilst 
objecting to the prevention of the export of wool, he proposes a tax 
on that export as somewhat less injurious to the mterest of growers 
than the prohibition, whilst it would ‘ afford a sufficient advantage ” 
to the domestic over the foreign manufacturer This is, perhaps, lus 
most marked deviation from the rigour of principle , it was doubtless 
a concession to popular opinion with a view to an attainable practical 
improvement The wisdom of retahation in order to procure the 
repeal of high duties or prohibitions imposed by foreign govern- 
ments depends, he says, altogether on the hkehhood of its success m 
efiectmg the object aimed at, but he does not conceal his contempt for 
the practice of such expedients. The restoration of freedom in any 
manufacture, when it has grown to considerable dimensions by means 
of high duties, should, he thinks, from motives of humanity, be 
brought about only by degrees and with circumspection — though 
the amount of evil which would be caused by the immediate abolition 
of the duties is, m his opinion, commonly exaggerated The case in 
which J b Mill justified protection — that, namely, in which an 
industry well adapted to a country is kept down by th® acquired 
ascendancy'of foreign producers — is referred to by Smith, but he 
IS opposed to the adnussion of this exception for reasons which do 
not appear to be conclusive He is perhaps scarcely consistent m , 
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approving the concession of temiiorary monopolies to joint-stock 
companies undertaking nsky enteipnses " of which the pubhc is 
afterwards to reap the benefit " » 

He IS less absolute m his doctrine of governmental non-interference 
when he comes to consider m his fifth book the ‘ expenses of the 
sovereign or the commonwealth " He recognizes as commg within 
the iimctions of the state the erection and maintenance of those 
pubhc mstitutions and pubhc works which, though advantageous to 
the society, could not repay, and therefore must not be thrown upon, 
individuals or small groups of individuals He remarks m a just 
historical spint that the performance of these functions requires very 
different degrees of expense m the different periods of society 
Besides the mstitutions and works intended for pubhc defence and 
the administration of lustice, and those required for facilitating the 
commerce of the society, he considers those necessary for promoting 
the instruction of the people He thinks the public at large may 
with propriety not only facihtate and encourage, but even impose 
upon almost the whole body of the people, the acquisition in youth 
of the most essential elements of education He suggests as the mode 
of enforcing this obhgation the requirement of submission to a test 
exammation ‘ before any one could obtam the freedom in any 
corporation, or be allowed to set up a trade in any village or town 
corporate " Similarly, he is of opimon that some jirobation, even in 
the higher and more difficult sciences, might be enforced as a con- 
dition of exerasing any hberal profession, or becommg a candidate 
for any honourable office The expense of the mstitutions for 
rehgious mstruction as well as for general education, he holds, may 
without mjustice be defrayed out of the funds of the whole society, 
though he would apparently prefer that it should be met by the 
voluntary contnbutions of those who think they have occasion for 
such education or instruction 

To sum up, it may be said that the Wealth of Nations certainly 
operated powerfully through the harmony of its critical side with the 
tendencies of the iialf-century which followed its publication to the 
assertion of personal freedom and ‘ natural nghts " It discredited 
the economic pohey of tlie past, and promoted the overthrow of 
institutions which had come down from earher times, but were un- 
smted to modern society As a theoretic treatment of social economy, 
and therefore as a guide to social reconstruction and practice m tin 
future, it is provisional, not definitive But when the study of its 
subiect comes to be systematized on the basis of a general socnil 
philosophy more complete and durable than Smith's, no contribu 
tions to that final construction will be found so valuable as his 

Buckle has the idea that the two principal works of Smith, tht 
Theory of Moral Sentiments and the Wealth of Nations, are mutually 
complementary parts of one great scheme, in which human nature 
IS mtended to be dealt with as a whole — the former exhibiting the 
operation of the benevolent feehngs, the latter of what, by a singular 
nomenclature, uiadmissible since Butler wrote, he calls ‘ the passion 
of selfishness " In each division the motive contemplated is re- 
garded as actmg singly, without any interference of the opposite 
pnnaplc This appears to be an artificial and misleading notion 
Neither ui the plan of Smith’s university course nor m the well- 
known passage at the end of his Moral Sentiments is there anv indica- 
tion ol lus havmg conceived such a bipartite scheme The object of 
the Wealth of Nations is surely in no sense psychological, as is that of 
the Moral Sentiments The purpose of the work is to exhibit social 
phenomena, not to demonstrate their source m the mental constitu- 
tion of the individual 

The following may be referred to for biographical details Dugald 
Stewart, Biographical Memoir of Adam Smith, ongmally read (1793) 
before the Royal Society of Edinburgh, and afterwards prefixed to 
Smith s Essays on Philosophical Subjects , J A Farrcr, Adam Smith 
(1881) , R B Haldane, Life of Smith (1887), and the very full and 
excellent Life of Adam Smith by John (1895) Additional 
particulars are given in Brougham s Men of Letters and Science, 
Burton's Life of Hume and Alexander Carlyle’s Autobiography , and 
some characteristic anecdotes of him will be found m Memoirs of the 
Life and Works of Sir John Sinclair (1837) For comments on his 
Theory of Moral Sentiments, see, besides Stewart, as cited above, Dr 
r Brown’s Philosophy of the Human Mind, lects 80 and 81 , Sir J 
Mackmtosh’sDissiirfafion on the Progress of Ethical Philosophy , and the 
art Ethics in the present work On the Wealth of Nations, see the 
prefaces to MCulloch's, Rogers's, Shield Nicholson’s and Cannan's 
editions of that work , Rogers s Historical Gleanings {1869) , the 
art ‘ Smith ” in Coquelin and Guillaumm’s Dtcltonnaire de V 6 co- 
nomte politique, Bagohots Economic Studies (1880), and Cossa's 
Guide to the Study of Political Economy (Eng trans , 1880), chap v 
Sec also Professor Shield Nicholson s Project of Empire (1909), 
which IS a cntical study of the Economics of Imperialism, with 
special reference to the ideas of Adam Smith, and Professor W 
J Ashley s essay m Compatriots Club Lectures {1905) on Pohtical 
Economy and the Tanff Problem ” See also Professor W J 
Ashley's Select Chapters and Passages from the “ Wealth of Nations " 
(1895) (J K I X) 

* Professor Bastable calls attention to the mteresting fact that 
the proposal of an export duty on wool and the justification of a 
temporary monopoly to joint-stock companies both appear for the 
first time m the edition of 1784 
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smtu, ALBERT RICHARD (1816-1860), English author and 
public entertainer, was born at Chertsey, Surrey, on the 24th of 
May 1816 He studied medicme in Pans, and his first literary 
csffort was an account of his life there, which appeared in the 
Mirror He wadually relinquished his medical work for light 
literature 'Inough a journalist rather than a literary figure, 
he was one of the most popular men of hiS time, and a favounte 
humorist in the vein of humour then in vogue He was one 
of the early contributors to Punch and was also a regular contri- 
butor to Bentley's Miscellany, m whose pages his first and best 
book, The Adventures of Mr Ledbury, appeared in 1842 His 
Other books were, Christopher Tadpole (1848), issued in monthly 
parts, Pottleton's Legacy (1849), and a senes of so-called natural 
histones. The Gent, The Ballet Girl, The Idler upon Town and 
The Flirt Albert Smith also wrote extravaganzas and adapted 
some of Charles Dickens’s stories for the stage « He founded and 
edited a monthly magazine called The Man tn the Moon, from 
1847 to 1849 In 1851 he ascended Mont Blanc, and the year 
after produced at the Egyptian Hall the descriptive entertain- 
ment, which he called “ Mont Blanc,” describing the ascent of 
the mountain and the Englishman abroad This success was 
followed by other entertainments of the kind, among them 
“ China ” Smith married in 1859 a daughter of Robert Keeley, 
the comedian IJe died m Fulham, London, on the 23rd of 
Mayi86o Smith received great help from his brother, Arthur 
W W Smith (1825-1861), who had also been educated for 
medicine He managed the entertainments at the Egyptian 
Hall from 1852 to i860 He also planned Charles Dickens’s 
readings in 1858, and made arrangements for a second series, 
but died before they were completed 

SMITH, ALEXANDER (1830-1867), Scottish poet, son of a 
lace-designer, was bom at Kilmarnock on the 31st of December 
1830 His parents being too poor to send him to college, he was 
placed m a linen factory to follow his father’s trade of a pattern 
designer His early poems appeared in the Glasgow Citizen, 
in whose editor, James Hedderwick, he found a sympathizing 
and appreciative friend A Life Drama and other Poems (1853) 
was a work of promise, ran through several editions, and gained 
Smith the appointment of secretary to Edmbuigh University 
in 1854 As a poet he was one of the leading representatives 
of what was called the “ Spasmodic ” School, now fallen mto 
oblwion Smith, P J Bailey and Sydney Dobell were satirized 
by W E Aytoun in 1854 in Ftrmilian a Spasmodic Tragedy, 
In the same year Sydney Dobell came to Edinburgh, and an 
acquaintanceship at once sprang up between the two, which 
resulted in their collaboration in a book of War Sonnets (1855), 
inspired by the Cnmean War After publishing City Poeins 
(1857) and Edwin of Detra (1861), a Northumbrian ep'c poem. 
Smith turned his attention to prose, and published Dreamthorp 
Essays written in the Country (1863) and A Summer in Skye 
His last work was an experiment in fiction, Alfred Hagart s 
Household (1866), which ran first through Good Words He 
died on the 5th of January 1867 

A memoir of Smith by P P Alexander was prefixed to a volume 
entitled Last Leaves 

SMITH, ANDREW JACKSON (1815-1897), American soldier, 
was bom in Bucks county, Pennsylvania, on the 28th of April 
1815 and graduated at West Point m 1838 He was engaged on 
active service on the south-west frontier and in Mexico, and 
afterwards m Indian warfare in Washington and Oregon terri- 
tories, becoming first lieutenant m 1845, captain m 1847, and 
major in 1861 In the latter year, on the outbreak of the Civil 
War, he became a colonel of volunteer cavalry in the Eederal 
army, rising early in 1862 to the rank of brigadier - general 
U S V , and to the chief command of the cavalry in the Missduri 
department Assigned afterwards to the Army of the Tennessee, 
he took part m the first attack on Vicksburg and the capture of 
Arkansas Post, and commanded a division of the XIII corps m 
the final Vicksburg campaign Later he led a division of the 
XVI corps in the Red River expedition of Gen N P Banks, and 
received the brevet of colonel for his services at the action of 
Pleasant Hill In May 1864 he became lieutenant-colonel USA 
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and major-general U S V , and during the greater part of the 
year was employed in Missouri against the Confederate general 
Sterling Price Thence he was summoned to join forces with 
G H Thomas at Nashville, then threatened by the advance of 
Gen Ji B Hood He bore a conspicuous share m the crowning 
victory of Nashville {q.v ), after which he commanded the XVI 
corps in the final campaign in the south Just before the close of 
the war he was breveted bn^dier-general USA for his services 
at the action of Tupelo, Mississippi, and major-general USA 
for Nashville He resigned his vc^unteer commission in 1866 and 
became colonel of the 7 th U S Cavalry In 1869, however, he 
resigned m order to become postmaster of St Louis, where he 
died on the 30th of January 1897 
SMITH, CHARLES EMORY (1842-1908), Amencan journalist 
and political leader, was born in Mansfield, Connecticut, on the 
i8th of February 1842. In 1849 his family removed to Albany, 
New York, where he attended the public schools and the Albany 
Academy He graduated at Union College m 1861, was a recruit- 
ing ofiicer on the staff of General John F Rathbone (1819-1901) 
in 1861-1862, taught m the Albany Academy m 1862-1865, and 
was editor of the Albany Express m 1865-1870 , jomed the staff 
of the Albany Journal in 1870, and was editor-m-chief of this 
paper from 1876 to 1880 In 1879-1880 he was a regent of the 
University of the State of New York From 1880 untih; his 
death he was editor and part proprietor of the Philadelphia Press 
He was active as a Republican m state and national pohtics , 
was chairman of the Committee on Resolutions of the New 
York State Republican Conventions from 1874 to 1880 (excepting 
1877), and was president of the convention of 1879 > a 

delegate to several National Republican Conventions, drafting 
much of the Republican platforms of 1876 and 1896 In 1890- 
1892 he was United States minister to Russia, and dunng that 
period had charge of distributing among the Russian famine 
sufferers more than $100,000 in money, and five shiploads of 
food He was postmaster-general in the cabinet of Presidents 
McKinley and Roosevelt from April 1898 until January 1902, and 
did much to develop the rural free delivery system He died m 
Philadelphia on the 19th of January 1908 
SMITH, CHARLES FERGUSON (1807-1862), Amencan soldier, 
graduated from West Pomt Academy m 1825, and a few years 
later became an instructor there, rising eventually to be com- 
mandant As a battalion commander he distinguished himself 
at the Mexican War, at Palo Alto, Resaca, Monterey and 
Churubusco He commanded the Red River expedition of 1856, 
and served under Alljert Sidney Johnston m Utah (1857-1860) 
On the outbreak of the Civil War m 1861 he accepted a commis- 
sion as bngadier-general of Union volunteers, and found himself 
under the command of Grant, who had been his pupil at West 
Point This difficult situation was made easy by Smith’s 
loyalty to his young chief, and the old soldier led his division 
of raw volunteers with success at Fort Doncison His npe 
experience, dignity, and unselfish character made him Grant’s 
mainstay m the early days He went up the Tennessee with the 
first expedition, but at Savannah, Tennessee, met with a senous 
accident His senior brigadier led his division at the battle of 
bhiloh and he died on April 25, 1862 The early close of his 
career m high command deprived the Union army of one of its 
best leaders, and his absence was nowhere more felt than on the 
battlefield of bhiloh, where the Federals paid heavily for the 
inexperience of their generals A month before his death he had 
bten made major-general of volunteers 
SMITH, CHARLOTTE (1749-1806), English novelist and poet, 
eldest daughter of Nicholas Turner of Stoke House, Surrey, was 
born m London on the 4th of May 1749 She left school whfen 
she was twelve years old to enter society She mamed in 1765 
Benjamin Smith, son of a merchant who was a director of the 
East India Compaiiy They lived at first with her father-iri-law, 
who thought highlv of her business abilities, and wished to keep 
her with him , but m 1774 Charlotte and her husband went to 
i live in Hampshire The elder Smith died m 1776, leaving a com- 
[ pheated will, and six years later Benjamin Smith vfas imprisoned 
1 for debt Charlotte Smith’s fir^ publication was Elegiac Sonnets 
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and other Essays (1784), dedicated by permission to William 
Hslyley, and printed at W own expense For some months Mrs 
Smith and her family lived in a tumble-down chateau near Dieppe, 
where she produced a translation of Manon Lescaui (1785) and a 
Romance of Real Life (1786), borrowed from Les Causes CiUbres 
On her return to England Mrs Smith earned out a friendly 
separation between herself and her husband, and thenceforward 
devoted hereclf to novel writing Her chief works are — 
Emmeline y or the Orphan of the Castle (1788) , CeUsttna (1792) , 
Desmond (1792), The Old Manor House , The Young 
Philosopher (ijgS) , and Conversations introducing Poetry (1S04) 
She died at Tilford, near Famham, Surrey, on the 28th of 
October 1806 She had twelve children, one of whom, Lionel 
(177^-1842), rose to the rank of lieutenant-general in the army 
He became K C B in 1832 and from 1833 to 1839 was governor 
of the Windward and Leeward Islands 

Charlotte Smith s novels were highly praised by her contem- 
poranes and are still noticeable for their ease and grace of style 
Hayley said that Emmeline, considering the situation of the author, 
was the most wonderful production he had ever seen, and not 
inferior to any book m that fascinating species of composition 
(Nichols, IllttsireUtons of Literature, vu 708) The best account of 
Mrs Smith is by Sir Walter Scott, and is based on material supphed 
by her sister, Mrs Dorset, with a detailed criticism of her work by 
^ott (Afisc Prose Works, 1841, 1 348-359) Charlotte Smith is 
«at remembered by her charming poems for children 

8BIITH» COLVIN (i795"i875), Scottish portrait-pamter, was 
born at Brechin, Scotland, in 1795 He studied m London in 
the schools of the Royal Academy and worked in Nollekens’s 
studio He then proceeded to Italy, where he executed some 
fine copies from Titian , and at Antwerp he made studies from 
the works of Rubens Returning to Scotland m 1827, he settled 
in Edmburgh, occupymg the house and studio which had formerly 
belonged to Raeburn Soon he attained a wide practice as a 
portrait-painter, and among his sitters were Lord Jeffrey, Henry 
Mackenzie, author of The Man of Feeling, and many of the most 
celebrated Scotsmen of the tune His portrait of Sir Walter 
Scott was so popular that he executed some twenty replicas 
of It, for seven of which he received fresh sittings His works are 
distmguished by excellent draftsmanship, by directness and 
sunpUcity of trcatpient, and by well-marked individuality He 
died m Edinburgh on the 21st of July 1875 

SMITH, EDMUND KIBBY (1824-1893), Confederate genera! 
m the American Civil War, was the son of Joseph Lee Smith 
(1776-1846), an American lawyer and soldier, who served with 
credit in the war of 1812 and rose to the rank of colonel USA 
His elder brother, Ephraim Kirby Smith (1807-1847), also a 
soldier, fell at Molmo del Key , and Joseph Lee Kirby Smith, 
Ephraim’s son, who took the Federal side in the CivU War, was 
mortally wounded at the battle of Corinth, having at the age of 
twenty-six attained the rank of brevet-colonel USA Edmund 
Kirby Smith was born at St Augustme, Fla , on the i6th of 
May 1824, and graduated at West Point in 1845, being assigned 
to the uifantry. In the Mexican War he was breveted first 
heutenant, and captain for gallantry at Vera Cruz and Cerro 
Gordo and at Contreras - Churubusco He was assistant pro- 
fessor of mathematics at West Point from 1849 to 1852 and 
was later engaged in Indian warfare on the Texas frontier In 
186 i he attained the rank of major When Florida seceded he 
resigned his army commission and entered the Confederate service 
a? a lieutenant^olonel He was made a bngadier-general on 
the 17th of June 1861, and was wounded at the battle of Bull 
Run. {qv ) In command of the Confederate forces in the Cumber- 
land Gap region Kirby Smith took part m General Bragg’s 
invasion of Kentucky m the autumn of 1862, and mflicted upon 
the Federal forces a severe defeat at Richmond, Ky , on the 
3otb of August , and was present at the battles of Perryville 
and Murfreesboro (Stone’s River) From February 1863 to the 
fall of the Confederacy he was m command of the trans-Missis- 
sippi department, and was successful m making this section of 
tM Confederacy (isolated from the rest by the fall of Vicksburg) 
self-supportHng He instituted a regular system of blockade- 
running, and met and defeated the Red River expedition under 


General N P Banks in 1864 Kirby Smith and his troops 
surrendered on the 26th of May 1865, being the last armed forces 
of the Confederate states to do so After the war, he was from 
1866 to 1868 president of the Atlantic and Pacific Telegraph 
company, from 1868 to 1870 president of the Western Mfiitary 
Academy, from 1870 to 1875 chancellor of the university of 
Nashville, and from 1875 to his death professor of mathematics 
at the university of the South, Sewanee, Tennessee He died at 
Sewanee on the 28th of March 1893 

SMITH, FRANCIS HOPKINSON (1838- ), American 

author, artist and engineer, was bom in Baltimore, Maryland, 
on the 23rd of October 1838, a descendant of Francis Hopkmson, 
one of the signers of the Declaration of Independence He 
became a contractor m New York City and did much work for 
the Federal government, mcluding the stone ice-breaker at 
Bridgeport, Coiyiecticut, the jetties at the mouth of the Con- 
necticut river, the foundation for the Bartholdi Statue of Libert\ 
m New York Harbour, theRaceRock Lighthouse off New London 
Conn , and many life-saving stations His vacations were spent 
sketchmg m the White Mountains, in Cuba, m Mexico, and 
afterwards m Venice, Constantinople and Holland He pub- 
lished various volumes of travel, illustrated by himself, they 
mclude Old Lines in New Black and White (1885) , Well-Worn 
Roads (1886) , A White Umbrella in Mexico (1889) , Gondola 
Days (1897), and The Venice of To-Day (1897) His novels 
and short stories are especially felicitous in their portrayal of 
the Old South Among them are Col Carter of Cartersville 
(1891), which was successfully dramatized , A Day at La Guerrts 
and other Days (1892), A Gentleman Vagabond (1895), Tom 
Grogan (1896), Caleb West, Master-Diver (1898), The Other 
Fellow (1899), The Fortunes of Oliver Horn (1902), which has 
reminiscences of his artist friends , Col Carter’s Christmas 
(1904) , At Close Range (1905), The Tides of Barnegat (1906) , 
The Veiled Lady (1907), The Romance of an Old Fashioned 
Gentleman (1907), Peter (1908), and Forty Minutes Late and 
Other Stories (1909) 

SMITH, GEORGE (1789-1846), British publisher, founder of 
the firm of Smith, Elder & Co , was born in Scotland m 1789 
Prom Elgin, where he was apprenticed to a bookseller, he migrated 
to I^ndon, where he found employment first with Rivmgtons, 
and afterwards with John Murray In 1816 Smith and another 
Scot, Alexander Elder, began business at 158 Fenchurch Street 
as booksellers and stationers, and in 1819 they became pub- 
lishers ako It was here that George Smith (2) (1824-1901), the 
most famous member of the firm, was born on the 19th of March 
1824, and in the same >ear the business was removed fo 65 
Comhill At the age of fourteen George Smith (2) came into the 
business, and m 1843 he took over the control of the publishmg 
department On his father s death in 1846 the responsibility 
of the busmess devolved prmcipally upon him, and under his 
management it increased thirteen times m twenty years A 
large portion of the business was connected with foreign agencies 
and banking, especially with India, but this was relinquished in 
1868 to his partner Henry S King, who now separated from the 
firm, retammg the old premises at Cornhill, while Smith removed 
the publishing busmess, now under his sole control, to 1 5 Waterloo 
Place For over thirty years Smith was the friend and publisher 
of Ruskin, and it was with him that Jane Eyre found a publisher 
In 1855 was started the Overland Mail, a weekly periodical for 
Indian readers, and the Homeivard Mail, containing Indian news 
for English readers By Smith, Elder & Co were issued works 
by Darwin, Ruskin, Thackeray, Robert and Mrs Brownmg, 
Wilkie Collms, Matthew Arnold, Miss Martmeau, James Pa>n 
and Mrs Humphry Ward In 1866 was published Trollope’s 
Last Chronicles of Barset, for which £3000 was paid In January 
i860 the first of George Smith’s three great undertakings was 
begun, the CornhtU Magazine bemg issued in that month under 
the editorship of Thackeray The second venture was the 
founding in 1865 of the Pall Mall Gazette (see Newspapers) 
The third and most important was the publication of the Diction- 
ary of National Biography, the first volume of which was issued 
m 1882 , It was completed m m 66 volumes , and this 
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monumental work was the crowning effort of a successful career 
Smith was a nch man, not only from his publishing busmess, 
but on account of his large ownership in the mineral water 
Apollmaris and other ventures His second son, Alexander 
Murray Smith, joined the firm in 1890, and with him was associ- 
ated m i8q 4 his brother-m-law Reginald J Smith, who m 1899 
became acting partner George Smith himself died at Byfleet, 
near Weybridge, on the 6th of April 1901 
See the memoir (1901) of George Smith (2) prefixed to \ol i of 
the supplement to the Dictionary of National Biography , reminis- 
cences contributed to the Cornhill Magazine (Nov 1900-Feb 1901) 
by Crcorgt Smith , an article by Sir Leslie Stephen in the same 
inaga/me (May 1901) , and the special number of the Cornhill m 
January 1910, pubhshed on its 50th anniversary 
SMITH, GEORGE [“George Smith of Coalville’’] (1831-1895), 
Fnglish philanthropist, was bom near Tunstall, Staffordshire, 
on the ibth of February 1831 His father was arbrickmaker, and 
when nine years old George Smith was working thirteen hours a 
day in the brickfields Nevertheless he contrived to obtain some 
education, so that in time he improved his position, becoming 
manager of a brick and tile works In 1857 he discovered, at 
Coalville, Leicestershire, valuable seams of clay, and on the 
strength of this discovery organized a large brick-making business 
there He advocated legislation m the interests of brickmakers, 
ind in particular called attention to the cruelty suffered m the 
brickfields by child-workers, whose claims he pressed at the 
Social Science congresses In 1871 he published The Cry of the 
Children This work aw oke the interest of the (seventh) earl of 
Shaftesbury and of A J Mundella, and, in the same year, was 
passed an act providing for the government inspection of brick- 
y'ards, and the regulation of juvenile and female labour there 
Smith’s share m this act aroused great antagonism, and at the 
jnd of 1872 he was dismissed from his position at Coalville, and 
reduced to great poverty Nevertheless he turned his attention 
to the conditions of life of the hundred thousand persons living 
jn canals As the result of his representations on the subject the 
^anal Boats Bill was introduced bv Mr Sclater-Booth (afterwards 
Lord Basing) This bill, which came into force in 1878, provided 
or the education of children on canal boats, and regulated the 
.anitary condition of life on board In 1884 was passed another 
nil strengthening the provisions of the first From that date 
Dnwards Smith devoted his attention to improving the condition 
jf Gipsy children which he had described in his Gtpsy Life (1880) 
Moveable Dwellings Bill embodving his views was several times 
introduced into parliament, but alwavs defeated In 1885 
Smith received a grant from the roval bounty fund He died at 
Trick near Rugby on the aist of June 1895 
See George Smith of Coalville, the Story of an Enthusiast, by E 
Hodder (1896) 

SMITH, GEORGE (1840-1876), English Assyriologist, was born 
an the 26th of March 1840 at Chelsea, London His father 
was a working man, and at fourteen the boy was apprenticed to 
Messrs Bradbury and Evans to learn bank-note engravmg He 
bad already shown a keen interest in the explorations of l^yard 
\nd Rawlinson, and during the next few years he devoted all 
bis spare tune to studying the cuneiform inscriptions at the 
British Museum His earnestness attracted the attention of Sir 
Henry Rawlinson, who permitted him the use of his room at the 
museum and placed the many casts and squeezes of the inscrip- 
tions at his dispiosal Smith was thus enabled to make his first 
discovery (the date of the payment of the tribute by Jthu to 
Shalmanezer), and Sir Henry suggested to the trustees of the 
Museum that he should be associated with himself in the prepara- 
tion of the third volume of Cuneiform Inscriptions of Western 
Asia Accordingly, in 1867, Smith was appointed assistant in the 
Assyriology department, and the earliest of his successes was the 
discovery of two mscriptions, one fixing the date of the total 
eclipse of the sun in the month Sivan in May 763 b c., and the 
other the date of an mvasion of Babylonia by the Elamites 
m 2280 BC In 1871 he pubhshed Anneds of Assur-bant-pal, 
transliterated and translated, and communicated to the newly- 
founded Society of Biblical Archaeology a paper on “ The Early 
History of Babylonia,” and an account of his decipherment of the 


Cypriote inscriptions In 1872 Smith achieved world-wide 
fame by his translation of the Chaldaean account of the Deluge, 
which was read before the Society of Biblical Archaeology on the 
3rd of December In the following January Sir Edwm Arnold, 
the editor ol the Daily Telegraph, arranged with Smith that he 
should go to Nineveh at the expense of that journal, and carry 
out excavations with a view to find mg the missing fragments of 
the Deluge story This journey resulted not only in the discovery 
of the missing tablets, but of fragments which recorded the suc- 
cession and duration of the Babylonian dynastus In 1874 
Smith again left England for Nineveh, this time at the expense 
of the Museum, and continued his excavations at Kouyunjik 
An account of his work is given m Assyrian Discoveries, published 
early m 1875 The rest of the year was spent in fixing together 
and translating the fragments relating to the ( reation, the re- 
sults of which work were embodied m The Chaldaean Account of 
Genesis In March 1876 the trustees of the British Museum 
despatched Smith once more to excavate the rest of Assur-bani- 
pal’s library At Ikisji, a small village about 60 m NE of 
Aleppo, he was prostrated by fever, and finally died at Aleppo 
on the 19th of August He left a wife and children, on whose 
behalf a public subscription was made 

SMITH, GEORGE ADAM (1856- ), Scottish divine, was 

born m Calcutta on the 19th of October 1850, where his father, 
George Smith, C I E , was then principal of the Doveton College 
He was educated at Edinburgh m the Royal High School, the 
University and New College After studying at Tubingen and 
Leipzig and travelling in Egypt and Syria, he entered the ministry 
of the Free Church of Scotland and was appointed professor of 
Old Testament subjects m the Free Church College at Glasgow 
1892 In 1909 he was appointed prmcipal of the University 
of Aberdeen 

Among lus works are The Booh of Isaiah (2 vols , 1888-1890) , The 
Book of the Twelve Prophets (2 vols , 1876-1877) , Historical Geo- 
graphy of the Holy Land (1894) , Jerusalem (2 vols , 1907) , The 
Preaching of the Old Testament to the Age (1893) , The Life of Henry 
Drummond (1898) 

SMITH, GERRIT (1797-1874), American reformer and phil- 
anthropist, was born m Utica, New York, on the 6th of March 
1797 After graduating at Hamilton College m 1818, he assumed 
the management of the vast estate of his father, Peter Smith 
(1768-1837), long a partner of John Jacob Astor, and greatly m- 
creased the family fortune About 1828 he became an active 
worker in the cause of temperance, and m his home village, 
Peterboro, he built one of the first temperance hotels in the 
country He became an abolitionist in 1835, after seeing an anti- 
slavery meeting at Utica broken up by a mob In 1840 he took 
a leading part m the organization of the Liberty Party, and in 
1848 and 1852 he was nominated for the presidency by the 
remnant of this organization that had not been absorbed by 
the Free Soil Party An “ Industrial Congress ’ at Philadelphia 
also nominated him for the presidency m 1848, and the “ llmd 
Reformers ” m 1856 In 1840 and in 1858 he was a candidate for 
the governorship of New York on an anti -slavery platform 
In 1853 he was elected to the National House of Representatives 
as an independent, and issued an address declaring that all men 
have an equal right to the soil , that wars aie brutal and un- 
necessary' , that sla\ erv could be sanctioned by no constitution, 
state or federal , that free trade is essential to hiunan brother- 
hood , that women should have full political rights , that the 
Federal government and the states should prohibit the liquor 
traffic within their respective jurisdictions, and that govern- 
ment officers, so far as practicable, should be elected by direct 
\ ote of the people At the end of the first session he resigned 
his seat After becoming an opponent of land monopoly, he gave 
numerous farms of fifty acres each to indigent families, and also 
attempted to colonize tracts m N New York with free negroes, 
but this experiment was a failure Peterboro became a station 
on the “ underground railroad ” , and after 18150 Smith furnished 
money for the legal expenses of persons charged with infractiong, 
of the Fugitive Slave Law With John Brown, to wlyjm he ga^^i 
a farm m Essex County, New York, he became very mtunatcij 
and from tune to tune supplied him with funds, though it see^% 
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Without knowing that any of the money would be employed ra an 
attentkpt to incite a slave insurrectionj Under the excitement 
foUowwig the raid on Harper’s Ferry he becMHe temporarily 
insane, and for several weeks ivas confined in an asylum m Utica 
He favoured a vigorous prosecution of the CiVil War, but at its 
close advocated a mild policy toward the late Confederate states, 
declaring that part of the guilt of slavery lay upon the Norths 
He even became one of the securities for Jefferson Davis, thereby 
meumng the resentment of Northern radical leaders 

In religion as in politics Gemt Smith was a radical Believing 
that sectarianism was sinful, he separated from the Presbyterian 
Church m 1843, and was one of the founders of the Church at 
Peterboro, a non-sectarian institution open to all Christians of 
whatever shade of belief His priA'ate benefactions were bound- 
less , of his gifts he kept no record, but their value is said to have 
exoc^ed $8,000,000 Though a man of great wealth his life 
was one of marked simplicity He died on the 28th of December 
1874, while on a visit to relatives in New York City^ 

See O B Frothingham, Gemi Smtih a Biography (New York, 
1879) 

SMITH, GOLDWIN (1824-19x0), British histonan and pubhcist, 
was bom at Readmg on the 20th of August 1824 He was 
educated at Eton and Magdalen College, Oxford, and after an 
undergraduate career of exceptional brilliancy was elected to 
a fellowship at University (xillege He threw his keen intellect 
and trenchant style into the cause of university reform, the 
leading champion of which was another fellow of University 
College, Arthur Penrhyn Stanley On the Royal Commission 
of 1850 to mquire into the reform of the university, of which 
Stanley was secretary, he served as assistant-secretary , and he 
was secretary to the commissioners appointed by the act of 
1854 His position as an authonty on educational reform was 
further recognized by a seat on the Popular Education Com- 
mission of 1858 In 1868, when the question of reform at Oxford 
was again growing acute, he published a brilliant pamphlet, 
entitled The Reorgamzation of the Unwerstiy of Oxford Brides 
the abolition of tests, <^ected by the act of 1871, many of the 
reforms there suggested, such as the revival of the faculties, 
the reoiganusation of the profcssonaie, the aboUtion of celibticy 
as a condition of the tenure of fellowships, and the combination 
of the coUeges for lecturing purposes, were incorporated in the 
act of 1877, or subsequently adopted by the university He 
gave the counsel of perfection that “ pass ” examinations ought 
to cease , but he recognized that this change “ must wait on 
the reorganization of &e educational institutions immediately 
below the university, at which a passman ought to finish his 
career ” His aspiration that colonists and Americans should be 
attracted to Oxford has been realized by Mr Rhodes’s will 
On what is perhaps the vital problem of modem education, 
the question of ancient versus modem languages, he pronounced 
that the latter “ are indispensable accomplishments, but they 
do not form a high mental traming ” — an opinion entitled to 
peculiar respect as coming from a president of the Modem 
Language Association The same conspicuous openness of mind 
appears in his judgment, delivered after he hud held the regius 
professorship of Modem History at Oxford from 1858 to 1866, 
that “ ancient history, besides the still unequalled excellence of 
the wnters, is the best instrument for cultivating the historical 
sense ” As a historian, indeed, he left no abiding work , the 
multiplicity of his interests prevented him from concentrating 
on any one subject His chief historical writings — The Umted 
Kingdom ‘ a Political History (1899), and TAe United States * 
an Outline of Political History (i893)^though based on thorough 
familiarity with their subject, make no claim to original research, 
but are remarkable examples of terse and brilliant narrative 
The outbreak of the American Ovil War proved a turning- 
point in his life Unlike most men of the ruling classes m 
England, he warmly championed the cause of the North, and 
his pamphlets, especially one entitled Does the Bible sanction 
American Slaoery i (1863), played a prominent part in converting 
English opinion Visiting America on a lecture tour m 1864, 
he received an enthusiastic welcome, and was entertained at a 


public banquet m Niewt York. In 1868 he threw up his career 
in England and settled m the Umted States, where he held the 
professorship of Enghsh and Constitutional History at Cornell 
Umvcrsity till 1871 In that year he removed to Toronto, where 
he edited the Canadian Monthly ^ and subsequently founded the 
Week and the Bystander He did not, however, cease to take an 
active mtcrest m Enghsh pohtics He had been a strong sup- 
porter of Irish Disestablishment, but he refused to follow Glad- 
stone m accepting Home Rule. He expressly stated that “ if 
he ever had a political leader, his leader was John Bright, not 
Mr Gladstone ” Speaking m 1886, he referred to his “ standing 
by the side of John Bright against the dismemberment of the 
great Anglo-Saxon community of the West, as I now stand 
against the dismemberment of the great Anglo-Saxon community 
of the East” These words form the key to his views of the 
future of the British Empire He always maintained that 
Canada, separated by great barriers, runnmg north and sodth, 
into four zones, each having unimpeded communication with 
the adjoming portions of the United States, was destined by 
Its natural configuration to enter mto a commercial union with 
them, which would result m her breaking away from the British 
empire, and in the union of the Anglo-Saxons of the American 
continent mto one great nation These views are most fully 
slated in his Canada and the Canadian Question (1891) Though 
describmg himself as “ anti-Impenahstic to the core,” he was 
yet deeply penetrated with a sense of the greatness of the 
British race Of the British empire m India he said that “ it 
IS the noblest the world has seen Never had there been such 
an attempt to make conquest the servant of civilization About 
keeping India there is no question England has a real duty 
there ” His fear was that England would become a nation of 
factory-workers, thinking more of their trade-union than of 
their country These forebodmgs were intensified m his Common- 
wealth or Empire f (1903) — a warning to the United States 
against the assumption of imperial responsibilities Among 
other causes that he powerfully attacked were hquor prohibition, 
female suffrage and State Socialism All these are discussed 
m his Essays on Questions of the Day (revised edition, 1894) 
He also published sympathetic monographs on Cowper and 
Jane Austen, and attempted verse m Bay Leaves and Specimens 
of Greek Tragedy In his Guesses at the Riddle of Existence 
(1897), he abandons the faith m Christianity expressed in his 
lecture of 1861 on Historical Progress (where he forecast the 
speedy reunion of Christendom on the “ basis of free conviction”), 
and writes m a spirit “not of Agnosticism, if Agnosticism 
imports despair of spiritual truth, but of free and hopeful inquiry, 
the way for which it is necessary to clear by removing the wreck 
of that upon which we can found our faith no more ” In his 
later years he expressed his views in a weekly journal, The 
Farmer’s Sun, and published m 1904 My Memory of Gladstone, 
while occasional letters to the Spectator showed that he had lost 
neither his interest m English pohtics and social questions nor 
his remarkable gifts of style He died at his residence, The 
Grange, Toronto, on the 7th of June 1910 
Goldwin Smith left in manuscript a book of reminiscences, which 
was edited by Mr Arnold Haultam, his pnvate secretary 

SMITH, HENRY BOYNTON (1815-1877), American theologian, 
was bom m Portland, Maine, on the 21st of November 1815 
He graduated at Bowdom College m 1834 , studied theology 
at Andover, where his health failed, at Bangor, and, after a year 
(1836-1837) as librarian and tutor in Greek at Bowdom, in 
Germajiy at Halle, where he became personally intimate with 
Tholuck and Ulrin, and m Berlin, under Neander and Hengsten- 
beig He returned to America in 1840, was a tutor for a few 
months (1840-1841) at Bowdom, and in 1842, shut out from 
any better place by distrust of his German training and by his> 
frank opposition to Unitananism, he became pastor of the 
Congregational Church of West Amesbury (now Memmac), 
Massachusetts In 1847-1850 he was professor of moral philo- 
sophy and metaphysics at Amherst , and m 1850-1854 was 
Washburn professor of Church history, and in 1854-1874 
Roosevelt professor of systematic theology, at Union Theological 
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Semmary. His health failed m 1874 and he died in New York 
City on the 7th of February 1877 Of the old school of the 
“ New England Theology,” Smith was one of the foremost 
leaders of the new school Presbytenans. His theology is most 
strikingly contained in the Andover address, “Relations of 
Faith and Philosophy,” which was delivered before the Porter 
Rhetorical Society in 1849 He always made it clear that the 
ideal philosophy was Christocentnc he said that Reformed 
theology must “ ‘ Christologize ’ predestination and decrees, 
regeneration and sanctification, the doctrine of the Church, and 
the whole of the Eschatology ” 

His son Henry Goodwin Smith (b i860) was pastor of the 
Freehold (New Jersey) Presbyterian Church in 1886-1896, and 
from 1897 to 1903 was professor of systematic theology m Lane 
Theological Seminary 

From notes of hia lectures, William S Karr prepared two volumes 
of Dr Smitli 3 theological wntings, Introduction to Christian Theology 
(1883) and System 0] Christian Theology (1884) Dr Smith contri- 
buted articles on Calvin, Kant, Pantheism, Miracles, Reformed 
Churches, Schelhng and Hegel to the American Cyclopaedia^ and 
contnbuted to McClmtock and Strong s Cyclopaedia , and was 
editor of the American Theological Review (1859 sqq ), both m its 
original form and after it became the American Presbyterian and 
Theological Review and, later, the Presbyterian Quarterly and Prince- 
ton Review 

See E L (Mrs H B ) Smith, Henry Boynton Smith, Hts Li/tf and 
Works (New York, i88i), and Lewis F Stearns, Henry Boynton 
Smith (Boston, 1892), m the American Religious Leaders senes 

SMITH, SIR HENRY GEORGE WAKELYN, Bart (1787- 
1860), British general, son of John Smith, surgeon, of Whittlesey, 
Cambridgeshire, was born at that place on the 28th of June 1787 
Harry Smith — for throughout life he adopted the more familiar 
form of his Christian name — was educated privately and entered 
the army in 1805 His first active service was in South America 
in 1806, and he subsequently served through the Peninsular War 
from the concentration at Salamanca in November 1808 to the 
battle of Toulouse on the loth of April 1814 On the day follow- 
ing the storming of Badajos (the 6th of April 1812) a well-born 
Spanish lady, whose entire property in the city had been de- 
stroyed, presented herself at the British lines seeking protection 
from the licence of the soldiery for herself and her sister, a child 
of fourteen, by whom she was accompanied The latter, whose 
name was Juana Maria de Los Dolores de Leon, had but 
recently emerged from a convent , but notwithstanding her vears 
she was married to Harry Smith a few days later She remained 
with him throughout the rest of the war, accompanying the 
baggage tram, sleeping in the open on the field of battle, riding 
freely among the troops, and sharing all the privations of cam- 
paignmg Her beauty, courage, sound judgment and amiable 
character endeared her to the officers, including the duke of 
Wellington, who spoke of her familiarly as Juanita , and she 
was idolized by the soldiers At the close of the war Harry Smith 
volunteered for service in the United States, where he was pre- 
sent at the battle of Bladensburg (the 24th of August 1814), and 
witnessed the burning of the capitol at Washington , which, as he 
said, “ horrified us coming fresh from the duke’s humane warfare 
in the south of France ” Returning to Europe he was brigade- 
major at Waterloo , and in 1828 was ordered to the Cape of 
Good Hope, where he commanded a division in the Kaffir War 
of 1834-36 In 1835 he accomplished the feat of ndmg from 
Cape lown to Graham’s I own, a distance of 600 m , m less than 
SIX days , and having restored confidence among the whites by 
his energetic measures, he was appointed governor of the new 
Province of Queen Adelaide, where he gained unbounded in- 
fluence over the native tribes, whom he vigorously set himself 
to civilize and benefit But though supported by Sir Benjamin 
D’Urban, the high commissioner, the ministry in London reversed 
his policy and — to quote Smith’s own words — “ directed the 
Province of Queen Adelaide to be restored to barbarism ” Smith 
himself was removed from his command, his departure being 
deplored alike by the Kaffirs and the Dutch , and numbers of 
the latter, largely in consequence of this policy of Lord Glenelg, 
began the migration to the interior known as “ the great trek ” 

Harry Smith was now appointed deputy-adjutant-general of 


the forces m India, where he took part m the Gwalior campaign 
of 1843 (for which he received a K C B ) and the Sikh War of 
1845-46 He was m command of a division undei Sir Hugh 
Gough at the battles of Moodkee and Ferozeshah, where he 
conspicuously distinguished himself, but was insufficiently sup- 
ported by the commander-m-chief After the second of these 
actions Sir Harry Smith was appointed to an independent com- 
mand, and on the 28th of January 1846 he inflicted a crushing 
defeat on the Sikhs at Aliwal on the Sutlej At Sobraon on the 
10th of February he again commanded a division under Gough 
For the great victory of Aliwal he was awarded the thanks of 
parliament, and the speech of the duke of Wellington was 
perhaps the warmest encomium ever bestowed by that great 
commander on a meritorious officer Sir Harry was at the same 
time created a baronet , and as a special distinction the words 
“ of Aliwal ” were by the patent appended to the title In 1847 
he returned to South Africa as governor of Cape Colony and 
high commissioner, to grapple with the difficulties he had fore- 
seen eleven years before (see Cape Colony History) He took 
command of an expedition to deal with the disaffected Boers in 
the Orange River Sovereignty, and fought the action of Boom- 
plaats on the 29th of August 1848 In December 1850 war 
broke out with the Kaffirs , Sir Harry Smith was insufficiently 
supphed with troops from England , and though his conduct of 
the operations was warmly approved by the duke of Wellington 
and other military authorities, Lord Grey, m a despatch never 
submitted to the queen, recalled him in 1852 before the Kaffirs 
had been completely subdued He protested strongly against 
the abandonment of the Orange River Sovereignty to the Boers, 
which was earned out two years after his departure, and he 
actively furthered the granting of responsible government to 
Cape C^olony His Spamsh wife was his constant companion in his 
second as m his earlier sojourn in South Africa, where her memorv 
IS recalled by the town of I^dysmith in Natal (rendered famous 
by the Boer War of 1899-1902), as is that of her husband by 
Ilarrismith in the Orange Free State, while Ahwal North, 
founded in 1849 *^tid named after his great Indian victory, 
further commemorates Sir Harry Smith On his return to 
Fngland he held a military appointment for some years, and died 
m London on the 12th of October i860 Juana, Lady Smith, 
survived till 1872 

See Autobiography of Sir Harry Smith, edited by G C Moore 
Smith (1901) , R S Rait, Life of Viscount Gough (1903) , Wilmot 
and Chase, Annals of the Cape Colony (1869) , j Noble, South 
Africa (1877) , Theal s History of South Africa, vol iv (R J M ) 

SMITH, HENRY JOHN STEPHEN (1826-1883), English 
mathematician, was born m Dublin on the 2nd of November 
1826, and was the fourth child of his parents When Henry 
Smith was just two years old his father died, whereupon his 
mother left Ireland for England After being privately educated 
by his mother and tutors, he entered Rugby school m 1841 
Whilst under the first of these tutors, in nine months he read 
all Thucydides, Sophocles and Sallust, twelve books of Tacitus, 
the greater part of Horace, Juvenal, Persius, and several plavs 
of Aeschylus and Euripides He also studied the first six books 
of Euclid and some algebra, besides reading a considerable 
quantity of Hebrew and learning the Odes of Horace by heart 
On the death of his elder brother in September 1843 Henry 
Smith left Rugb>, and at the end of 1844 gamed a scholarship 
at Balliol College, Oxford He won the Ireland scholarship m 
1848 and obtained a first class in both the classical and the 
mathematical schools in 1849 He gained the senior mathe- 
matical scholarship m 1851 He was elected fellow of Balliol m 
i8'5o and Savihan professor of geometry in 1861, and m 1874 was 
appointed keeper of the university museum He was elected 
FRS m 1861, and was an LLD of Cambridge and Dublin 
He served on various royal commissions, and from 1877 was the 
chairman of the managing body of the meteorological office. He 
died at Oxford on the 9th of February 1883 

After taking his degree he wavered between classics and mathe- 
matics, but finally chose the latter After publishing a few short 
papers relating to theory of numliers and to geometry, he devoted 
himself to a thorough examination of the wntings of K F Gauss, 
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P G I^jeune-Dinchlet, E E Hammer, &c , on the theory of 
numbers. The mam results of these researches, which occimied him 
from 1854 to 1864, arc contained m his Report on the Theory of 
Numbers, which appeared m the Bntish Association volumes u:om 
1859 to 1865 This report contains not only a complete account of 
all that had been done on this vast and intricate subject but also 
original contributions of his ovm Some of the most important 
results of his discovenes were communicated to the Royal Society 
in two memoirs upon ' Svstems of Linear Indeterminate £<mations 
and Congruences ’’ and upon the " Orders and Genera of Ternary 
Quadratic Porms *' (Phil Trans , 1861 and 1867) He did not, 
however, confine lumstlf to the consideration of forms mvolvmg 
only three indet rmmates, but succeeded in cstabhshmg the prin> 
ciples on which the extension to the general case of n indeterminates 
depends, and obtained the general formulae, thus eflecting what is 
probably the greatest advance made m the subject since the pubhea* 
tion of Gauss s Disqutsthones anthmeticae A brief abstract of 
Smith’s methods and results appeared in the Proc Roy Soc for 1864 
and 1868 In the second of these notices he gives the general 
formulae without demonstrations As corollaries to the general 
formulae he adds the formulae relatmg to the representation of a 
number as a sum of five squares and also of seven squaxes This 
class of representation ceases when the number of squares exceeds 
eight The cases of two, four and six squares had been given by 
K G J Jacobi and that of three squares by F G Eisenstem, who 
had also given without demonstration some of the results for five 
squares Fourteen years later the Acad£mie Fran^aise, m ignorance 
01 Smith's work, set the demonstration and completion of Eisenstem s 
theorems for five squares as the subject of their " Grand Prix des 
Sciences Math6matiques ” Smith, at the request of a member of 
the commission by which the prize was proposed, undertook in 1882 
to wnte out the demonstration of his general theorems so far as was 
required to prove the results for the special case of five squares A 
month after his death, in March 1883, the prize of 3000 francs was 
awarded to him The fact tliat a question of which Smith had 
given the solution m 1867, as a corollary from general formulae 
govenung the whole class of mvestigations to which it belonged, 
should have been set by the Acad6mie as the subject of their great 
prize shows how far in advance of his contemporaries his early 
researches had carried him Many of the propositions contained m 
lus dissertation arc general , but the demonstrations are not supphed 
for the cavse of seven squares He was also the author of important 
papers in which he extended to complex quadratic forms many of 
Gauss’s investigations relatmg to real quaaratic forms \ftcr 1864 
he devoted himself chiefly to elhptic functions, and numerous papers 
on this subject were published by him in the Proc Lond Math Soc 
and elsewhere At the time of bis death he was engaged upon a 
memoir on the Theta and Omega Functions, which he left nearly 
complete In 1868 he was awarded the Steiner prize of the Berhn 
Academy for a geometrical memoir, Sur quelques problimes cubtques 
et biquaarattques He also wrote the introduction to the collected 
edition of Clifford's Mathematical Papers (1882) The tliree subjects 
to which Smith s writings relate are theory of numbers, elliptic 
functions and modem geometry , but in all that he wrote an 
‘ antlunotical mode of thought is apparent, his methods and 
processes being arithmetical as distmguished from algebraic He 
had the most intense admiration of Gauss He was president of the 
mathematical and physical section of the Bntish Association at 
Bradford in 1873 and of the London Mathematical S>ociety in 1874- 
1876 His Collected Papers were edited by J W L Glaisher and 
published m 1894 

An article in the Spectator of the 17th of February 1883, by Lord 
Justice Bowen, gives perhaps the best idea of Smith s extraordmary 
personal qualities and influence See also J W L Glaisher’s memoir 
inihe Monthly Notices of the Roy Ast Soc (vol xhv , 1884) 

SMITH, HENRY PRESERVED (1847- ), American Biblical 

scholar, was born m Troy, Ohio, on the 23rd of October 1847 
He graduated at Amherst College in 1869 and studied theology 
m I^ne 'Ilieological Seminary in 1869-1872, in Berlin m 1872- 
1874 and m Leipzig in 1876-1877 He was instructor in church 
history m 1874-1875, and in Hebrew in 1875-1876, and was 
assistant-professor in 1877-1879 and professor in 1879-1893 of 
Hebrew and Old Testament exegesis m Lane Theological Semin- 
ary In 1892 he was tried for heresy b> the Presbytery of 
Cincinnati, was'found guilty of teaching (in a pamphlet entitled 
Biblical Scholarship and Inspiration, 1891) that there were 
“errors of histone fact,” suppressions of “historic truths,” &c , 
in the books of Chronicles, and that the “ inspiration of the Holy 
Senptures is consistent with the unprofitableness of portions of 
the sacred wntings,” — in other words, that inspiration does not 
imply merranev, — and he was suspended from the ministry 
Dr Smith retired from the denomination, and in 1893, upon 
becoming a pfofessor at Andover Theological Seminary, entered 
the ministry of the Congregational Church From 1897 to 1906 


he was a professor in Amherst College, and m Z907 became a 
professor m the MeadvUle (Pennsylvania) Theological School 

He pubhshed The Bible and Islam (1897), Commentary on the 
Books of Samuel (1899, m the International Critical Commentary ' ) 
and Old Testament History (1903. m the ‘ International Theological 
Library ’ ) In Inspiration and Inerrancy (Cinannati, 1893), 
reprinted the papers on which the heresy charge was made, and 
outlmed the case 

SMITH, JAMES (1775-1839), and HORACE (1779-1849), 
authors of the Rejected Addresses, sons of a London solicitor, 
were bom, the former on loth February 1775 and the latter on 
31st December 1779, both in London 'The occasion of their 
happy jeu d' esprit was the rebuilding of Drury Lane theatre in 
181 2, after a fire in which it had been burnt down The managers 
had offered a prize of £50 for an address to be recited at the re- 
openmg m October Six weeks before that date the happy 
thought occurred to the brothers Smith of feigning that the most 
popular poets of the time had been among the competitors and 
issuing a volume of unsuccessful addresses in parody of their 
various styles. They divided the task between them, James 
taking Wordsworth, Southey, Coleridge and Crabbe, while 
Byron, Moore, Scott and Bowles were assigned to Horace ^ 
Seven editions were called for within three months The 
Rejected Addresses are the most widely popular parodies ever 
pubhshed m England, and take classical rank m literature 
The brothers fairly divided the honours the elder brother’s 
Wordsworth is evenly balanced by the younger’s Scott, and both 
had a hand m Byron A stnkmg feature is the absence of malice , 
none of the poets cancatured took offence, while the imitation is 
so clever that both Byron and Scott are recorded to have said that 
they could hardly l^heve they had not written the addresses 
ascribed to them The only other undertaking of the two brothers 
was Horace in London (1813) James Smith made another hit 
m writing Country Cousins, A Trip to Pans, A Trip to America, 
and other lively skits for Charles Mathews, who said he was 
“ the only man who can wnte clever nonsense ” His social 
reputation as a wit stood high He was reputed one of the best 
of talkers m an age when the art was studied, and it was remarked 
that he held his own without falling into the great error of wits — 
sarcasm But m his okl age the irreverent Fraser's put him in 
Its gallery of living portraits as a gouty and elderly but pains- 
taking joker He died in London on the 24th of December 1839 
After making a fortune as a stockbroker, Horace Smith followed 
m the wake of Scott and wrote about a score of historical novels 
— Brambletye House (1826), Tor Hill (1826), Reuben Apsley 
(1827L Zillah (1828), The New Forest (1829), Walter Colyton 
(1830), &c His sketches of eccentric character are brilliant 
and amusing , but he was more of an essayist than a story-teller 
Three volumes of Gaieties and Gravities, published hun m 
1826, contain many wilty essays both in prose and m verse, 
but the only single piece that has taken a permanent place is the 
“ Address to the Mummy m Belzoni’s E^^ibition ” In private 
hfe Horace Smith was not less popular than his brother, though 
less ambitious as a talker It was of him that Shelley said 
“ Is it not odd that the only truly generous person I ever knew 
who had money enough to be generous with should be a stock- 
broker ? He writes poetry and pastoral dramas and yet knows 
how to make money, and does make it, and is still generous ” 
Horace Smith died at Tunbndge Wells on 12th July 1849 

SMITH, JOHN (1579-1631), usually distinguished as Captam 
John Smith, sometime president of the English colony in 
Virginia, was the elder son of George Smith, a well-to-do tenant- 
farmer on the estate of Lord Willoughby d’Eresby at Willoughby, 
near Alford in Lincolnshire The life of this Virginian hero falls 
conveniently into five periods The first of these, up to 1596, 
that of his early youth, is thus desenbed by himself m his 
Travels “ He was bom (1579) m Willoughby m Lincolnshire, 
and was a scholar m the two free schools of Alford and Louth 

^ The particulars of the authorship are given in the 18th edition 
(1820), and m the memoir of his brother by Horace prefixed to a 
collection of fugitive pieces (1S40) James contributed the first 
stanza to the umtation of Byron, but otherwise they worked inde- 
pendently 
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His parents, dying (April 1 596) when he was thirteen (or rather 
sixteen) years of age, left him a competent means, which he, not 
being capable to manage, little regarded Ills mind being even 
then set upon brave adventures, he sold his satchel, books and 
all he had, intending secretly to gf t to sea, but that his father’s 
death stayed him But now the guardians of his estate more 
regarding it than him, he lud liberty enough, though no means, to 
get beyond the sea About the age of fifteen years, he was bound 
an apprentice to Master 1 homas Scndall of [King’s] Lynn, the 
greatest menhant of all those parts , but, because he would not 
presently send him to sea, he never saw his master m eight 
years after ” 

The second period, 1596-1604, is that of his adventures m 
Europe, Asia and Africa He first went to Orleans ir attt ndance 
on the second son of Lord Willoughby Thence he returned to 
Pans, and so by Rouen to Havre, where, his njoney b< mg spent, 
he bigan to learn the life of a soldier under Hcniy iV of iranet 
On the conclusion ( 1 599) of peace with the I eague, he w« nt with 
Captain Joseph Duxbury to Holland and served there some time, 
probablv with the English troops m Dutch pay Bv this time 
he had guned a wide experience m the art of war, not merely 
as an infantry officer, but also in those more technical studies 
which are now followed by the Royal Engineers At length he 
sailed from Enkhuisen to Scotland, and on the voyage had a 
narrow escape from shipwreck upon Holy Island near Berwick 
After some stay m Scotland he rcturnecl home to Willoughby, 
“ where, within a short time being glutted with too much 
company, wherein he took small delight, he retired himself into 
a little woody pasture, a good way from any town, environed with 
many hundred acres of other woods Here by a fair brook he 
built a pavilion of boughs, where only in his clothes he lay 
His study was Machiavclli’s Arl of War and Marcus Aurelius , 
his exercise a good horse with his lance and ring , his food was 
thought to be more of venison than anything else , what [else] 
he wanted his man brought him The country wondering at sue h 
a hermit, his fi lends persuaded one Signior Iheadora PoUloga, 
rider to Henry, earl of I incoln, an excellent horseman and a 
noble Italian gentleman, to insinuate [himselt] into his woodish 
u (luaintances, whose language s and good discourse and exercise 
of riding drew Smith to stay with him at iatteisall Thus — 

when I ranee and the Netherlands had taught him to ride a horse 
and use his arms, with such rudiments of w xr as his tender years, 
in those martial schools, could attain unto, he was desirous to 
see more of the world, and try his fortune against the Turks, both 
lamenting and repenting to have seen so many Christians slaughter 
one another ” 

Next came his wanderings through France from Picaidy 
to Marseilles There he took ship for Italy m a vessel full of 
pilgrims going to Rome These, cursing him for a heretic, 
ami sweanng they would have no f ur weather so long as he was 
on board, threw him, like another Jonah, into the sea He w is 
able to get to a little uninliabited island, fiom which he w is 
tiken off the next morning by a Breton ship of 200 tons going 
to Alexandria, the captain of which, named I i Roche, tre.ited 
him as a fnend In this ship he visited Egypt and the I evant 
On its way back the Breton ship fought a Venetian argosy of 
400 tuns and captured it Reaching Antibes (Var) later on, 
Captain La Roche put Smitli ashore with 500 sequins, who then 
proceeded to see Italy as he had already seen Trance Passing 
through Tuscany he came to Rome, where he Siiw Pope ( lenient 
VIII at mass, and called on lather R Parsons Windermg 
on to Naples and back to Rome, thence through Tuscany and 
Venice, he came to (irat/ m Styna There he received informa- 
tion about the lurks who were then swarming through Hungary, 
and, passing on to Vienna, entered the emperor’s service 

In this Turkish war the years 1601 and 1602 soon passed iway , 
many desperate adventures does he narrate (unconfirmed by 
contemporary records, and doubted by some modern critics), 
and one in particular covered him with honour ^t Regal, m 
the presence of two armies, as the champion of the Christians, he 
killed three Turkish champions in sui cession On 18th November 
1602, at the battle of Rothenthurm, a pass m Transylvania, 
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where the Christians fought desperately against an overpowering 
force of Cnm Tatars, Smith was left wounded on the field of 
battle His rich dress saved him, for it showed that he would 
lx, worth a ransom As soon as ^s wounds were cured he was 
sold for a slave and then marched to Constantinople, where he 
was presented to Charatza Tragabigzanda, who fell in love with 
him Fearing lest her mother should sell him, she sent him to 
her brother Timor, pasha of Nalbnts, on the Don, in Tatary 
“ To her unkind brother this kind lady wrote so much for his 
good usage that he half suspected as much as she mtendi d , fur 
she told him, he should there but sojourn to learn the linguagc, 
and what it was to be a 1 urk, till time made her master of herself 
But the Timor, her brother, diverted all this to tlie worst of 
cruelty For, within an hour after lus arrival, he Ciiused his 
‘ drubman ’ to stop him naked, and shave his head and Ixjard 
so bare as lus hand A great ring of iron, with a long stalk 
bowed like a sickle, was riveted about his neck, and a coat 
[put on him] made of ulgry’s hair, guarded about with a piece 
of an undressed skm iherc were many more Christian slaves, 
and nearly a hundred forsados of Turks and Moors, and he being 
the last was the slave of slues to them all ” While at Nalbnts 
the Tnglisli captain kept lus eyes ©pen, and lus cu count of the 
Crim Tatars is careful and accurate “ So long he lived in this 
miserable estate, as he became a thresher at a grange in a great 
field, more than a league from the Timor’s house The pasha, 
as he oft used to visit his granges, visited him, and took occasion 
so to beat spurn and revile him, that forgetting all reason Smith 
beat out the Timor’s brains with his threshing bat, for they hav e 
no flails, and, seeing his estate could be no worse than it was, 
clothed himself m the Timor’s clothes, hid his body under the 
straw, filled his knapsack with corn, shut the doors, mounted 
his horse and ran into the desert at all adventure ” For eigliteen 
or nineteen days he rode for very life until he reached a Muscovite 
outpost on tnc river Don , here his irons were taken off lum, 
and the Lady C allarnata largely supplied all his wants Thence 
he passed, attracting all the sympathy of an escaped Christian 
slave, tlirough Muscovy, Hungary and Austria until he reached 
Leipzig m De< ember 1603 There he met his old master, Prince 
Sigismund, who, in memory of his gallant fight at Regal, gave 
him a grant of arms and 500 ducats of gold Thence he wandered 
on, sightseeing, through (icrmany, France and Spam, until he 
came to Soft, from which seaport he made an excursion to the 
city of Morocco and bai k 

\\hile at Safii he was blown out to sea on board Captain 
Merham’s ship, and had to go as far as the Canaries There 
Mcrham fought two Spanish ships at once and beat them off 
Smith came home to England with him, having a thousand 
ducats m his purse 

Ihc third period, 1605-1609, is that of Captain Smith’s 
experiences in Virginia Ihrowing himself into the colonizmg 
projects which were then coming to the front, he lirst intended 
to have gone out to the colony on the Dyapok in South America , 
but. Captain Leigh dymg, and the reinforcement miscarrying, 
“ the rest esciiped as they could ” Hence Smith did not 
leave England on this account But he went heartily into the 
Virginian project with Captain Bartholomew Ciosnold and others 
He states that what he got m his travels he spent in colonizing 
“ When I went first to these desperite designs, it cost me minv 
a forgotten pound to hire men to go, and procrastination caused 
more to run away than went 1 hav e spared neither pains nor 
money at cording to my ability, first to procure His M ijesty s 
letters patents, and a company here, to be the means to raise i 
company to go with me to Virgima, which beginning here and 
there cost me nearly five gears’ [1604-1609] work, and more tlian 
five hundred pounds of my own estate, besides all the dangers, 
miscras and incumbrances I endured gratis” Two ailomzing 
associations were formed — the London Company for South 
Virginia and the Western Company for North Virginia Smith 
was one of the patentees of the \’irginia charter of 1609 
The colony which Sir W Raleigh had tstiblished at Roanoke 
island off the Ameruan coast had peiished, mainly for want of 
supplies from England, so that really nothing at all was known of 
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the Virginian coast-line when the first expedition left London 
on 19th December 1606 , and therefore the attempt was bound 
to fail unless a convenient harbour should be found The 
expedition consisted of tliree ships (the “ Susan Constant/’ 
100 tons, Captain C Newport , the “ God Speed/’ 40 tons. 
Captain B Gosnold , and a pinnace of 20 tons, Captam J 
Ratcliffe), with about 140 colonists and 40 sailors They made 
first for the West Indies, reaching Domimca on 24th March 1607 
At Nevis, their next stopping-place, a gallows was erected to 
hang Captain Smith on the false charge of conspiracy , but he 
escaped, and, though afterwards the lives of all the men who 
plotted against him were at his mercy, he spared them Sailing 
northwards from the West Indies, not knowing where they were, 
the expedition was most fortunately, m a gsde, blown into the 
mouth of Chesapeake Bay, discovering land on 26th April 1607 
Anchonng, tliey found the James nver, and, having explored 
it, fixed upon a site for their capital in the district of the chief 
or weroance of Paspaheh, its chief recommendation being that 
there were 6 fathoms of water so near to the shore that the ships 
could be tied to the trees Orders had been sent out for the 
government of the colony in a box, which was opened on 26th 
April 1607 Captains B Gosnold, E M Wingfield, C Newport, 
J Smith, J Ratcliffe, J Martin and G K^dall were named 
to be the council to elect an annual president, who, with the 
council, should govern Wingfield was, on r3th May, elected 
the first pres’dent , and the next day they landed at James 
Town and commenced the settlement 
All this while Smith was under restraint, for thirte^ weeks 
in all Ills enemies would have sent him home, out of a sham 
commiseration for him , but he challenged them charges, and 
so established his mnocency that Wmgfield was adjudged to 
gue him £200 as damages After this, on 20th June 1607, 
Smith was admitted to the council 
As in going to America m those days the great difficulty was 
want of water, so in those colonizing efforts the paramount 
danger was from want of food “ 1 here were never Englishmen 
left in a foreign country in such misery as we were in this new 
disco\ered Virginia We watched every three nights [every 
third night], lying on the bvre cold ground, what weithei soever 
came, and warded all the next day, which brought our men to bt 
most feeble wretches Our food was but a small can of barlev 
sodden in water to five men a day Our drink, cold water taken 
out of the river, which was, at a flood, very salt, at a low tide, 
full of shme and filth, which was the destruction of miny of 
our men ” So great was the mortality th it out of 105 colonists 
living on the 22nd June 1607 67 died by the following 8th 
January The country they had settled in was sparsely popu- 
lated by many small tribes of Indians, who owned as their 
paramount chief, Powhatan, who then lived at Wciowocomoco, 
a village on the Pamunkey rt\er, about 12 m by land from 
James Town Various boat expeditions left James Town, to 
buy food m exchange for copper Ihey generally had to fight 
the Indians first, to coerce them to trade, but afterwards paid 
a fair price for what they bought 
On loth December 1607 Captain Smith, of whom it is said 
“the Spaniard never more greedily desired gold than hevictail, ’ 
with nine men m the barge, left James Town to get more com, 
and also to explore the upjier waters of the Chie kahominy The y 
got the barge up as far as Apoeant Seven men were left in it, 
with orders to keep m midstream They disobeyed, went into the 
ciUage, and one of them, George Cassen, was caught , the other 
.IX, bftrely escaping to the barge, brought it back to J ^mes Town 
It so happened that Opecanch enough (the brother of Powhatan, 
whom he succeeded in 1618 and N\ho carried out the great mass- 
icre of the English on Good Friday 1622) was in that neighbour- 
hood with two or three hundred Indians on a hunting expedition 
He ascertained from Cassen where Smith was, who, ignorant of all 
this, had, with John Robinson and Thomas Emrv, gone in a 
ahoe 20 m farther up the river The Indians killed Robinson 
ind Fmry while they were sleeping bv the camp fire, and went 
liter Smith, *who was away getting food They surprised him, 
ind, though he bravely defended himself, he had at last to 


surrender He then set his wits to confound them with his 
supenor knowledge, and succeeded Opecanchanough led him 
about the country for a wonder, and finally, about 5th January 
1608, brought him to Powhatan at Werowocomoco “ Having 
feasted him after their best barbarous manner they could, a long 
consultation was held , but the conclusion was two great stones 
were brought before Powhatan , then as many as could laid 
hands on Smith, dragged him to them, and thereon laid his head 
And, being ready with their clubs to beat out his brains, Poca- 
hontas, the king’s dearest daughter, when no entreaty could 
prevail, got his head m her arms and laid her own upon his to save 
hun from death Whereat the emperor was contented Smith 
should live, to make him hatchets, and her bells, beads and 
copper , for they thought him as well of all occupations [handi- 
crafts] as themselves ’’ 

The truth of th^s story was never doubted till 1859, when Dr 
Charles Deane of Cambridge, Mass , edited Wingfield’s Da- 
course, m reprinting Smith’s True Relation of 1609, Deane 
pointed out that it contains no reference to this hairbreadth 
escape Since then many American historians and scholars have 
concluded that it never happened at all , and, in order to be 
consistent, they have tried to prove that Smith v/as a blustering 
braggadocio, which is the very last thing that could in truth be 
said of him The rescue of a captive doomed to death by a 
woman is not such an unheard-of thing m Indian stories If the 
truth of this deliverance be denied, how then did Smith come 
back to James Town loaded with presents, when the other three 
men were killed, George ( assen in particular, in a most horrible 
manner ? And how is it, supposing Smith’s account to be false, 
that Pocahontas afterwards frequently cam^' to James Town, 
and was, next to Smitn himself, the salvation of the colony ? 
Ihe fact IS, nobody doubted the story in Smith’s lifetime, and 
he had enemies enough ^ 

Space fails to describe how splendidl> Smith worked after his 
deliverance for the good of the colony, how he explored Chesa- 
peake Bay and its influents, how (when all others had failed) 
the presidency was forced on him on loth September 1608 , how 
he tried to get com from Powhatan at Werowocomoco on 12th 
January 1609, but he fled to Orajiakes, 40 m farther off , how 
with only eighteen men he cowed Ojiecanchanough in his own 
house at Pamunkey, in spite of the hundreds of Indians that were 
there, and made him sell corn , how well he administered the 
colony, making the lazy work or starve 

Meanwhile the cstabh-'liment of this forlorn hope in Virginia 
had stirred up a general interest m EngUind, so tluit the I ondon 
Company were able in June 1609 to send out 9 ships with soo 
colonists Smith had now got the Indians into splendid order , 
but from the arrival on nth August of the new-comers his 
authority rame to an end They refused to acknowledge him, 
and robbed and mjured the Indians, who attacked them in turn 
Smith did his bist to smooth matters, while the rioters were 
plotting to shoot him m his bed In the meantime he was away 
up the river On his return, “ sleeping in his boat, accidentally 
one fired his powder bag, which tore his flesh from his body and 
thighs, 9 or 10 in square, in a most pitiful manner , but to 
quench the tormenting fire frying him m his clothes he leaped 
overboard into the deep river, where, ere they could recover him, 
he was nearly drowned ” Thus disabled, he was sent home on 
4th October 1609 and never set foot in Virginia again Nemesis 

‘ Pocahontas never visited James town after bnuth went to 
Pugland in October 1609, until she was brought there a state prisoner 
in A2U1I Ibi3 by Cajjtain S Argali, who had obtained possession of 
her by treachery on the Potomac nver The colony, while treating 
her well, used her as a means to secure peace with tlie Indians In 
the meantime, beheving Sm tb to be dead, she fell in love with an 
Enghsh gentleman, John Rolfc, ajiparently at that time a widower 
They were married about ist April i6ia Subsequently she em 
braced Christianity Sir T Dale, wdh Rolfc and his wife, landed at 
Plymouth on i2th June 1616 Before she reached London, Smith 
petitioned Queen Anne on her behalf and it is in this petition of 
June 1616 that the account of his dehveranco by the Indian girl first 
appeals After a pleasant sojourn of about seven months, being well 
received both by the couit and the people, Pocahontas with her 
husband embarked for Virginia m the George, Captam S Argali (her 
old captor), but she died off Gravesend about February 1017 
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overtook the noters the winter after he left, which is known in 
V irgiman story as “ the starving time ” Out of 490 persons m the 
colony m October 1609 all but 60 died by the followmg March 
The rest of Smith’s life can only be bnefly touted upon 
The fourth period, 1610-1617, was chiefly spent in exploring 
Nusconcus, Canada and Pemaquid or North Virginia, to which, 
at his solicitation, Prince Charles gave the name of New England 
His first object was to fish for cod and barter for furs, his next, 
to discoVef'the coast-hne with the view to settlement Two 
attempts, m 1615 and 1617, to settle at Capawuck failed, but 
through no fault of his It was in connexion with these projects 
that the Western Companv for North Virginia gave him the 
title of admiral of New England We cannot better conclude 
this sketch of his active operations than in his own words printed 
m 1631 “ Having been a slave to the Turks , prisoner among 

the most barbarous savages ; after my deliverance commonly 
discovering and ranging those large rivers and unknown nations 
with such a handful of ignorant companions that the wiser sort 
often gave me up for lost , always in mutinies, wants and 
miseries , blown up with gunpowder , a long tune a prisoner 
among the French pirates, from whom escaping in a little boat by 
myself, and adrift all such a stormy winter night, when their 
ships were split, more than £100,000 lost which they had taken at 
sea, and most of* them drowned upon the Isle of Rh 4 — not far 
from whence I was driven on shore, in my little boat, &c And 
many a score of the worst winter months have [I] lived in the 
fields , yet to have lived near thirty-seven years [1593-1630] 
m the midst of wars, pestilence and famine, by which many a 
hundred thousand have died about me, and scarce five living of 
them that went first with me to Virginia, and >et to see the fruits 
of my labours thus well b(gm to prosper (though I have but my 
labour for my pains), ha^ e I not much reason, both privately 
and publicly to acknowledge it, and give God thanks ? ” 

The last period, 1618-1631, of Smith’s life was chiefly devoted 
to authorship In i6t8 he applied (m vain) to Francis Bacon to 
be numbered among his servants In 1619 he offered to kad out 
the pilgrim fathers to North Virginia , but they would not ha\e 
him, he being a Protestant and they Puritans I he charter of 
the London Virginia Companv wis annulled in 1624 A list of 
his publications will be found at the end of this article Thus 
having done much, endured much and written much, while still 
contemplating a History of the C aptam John Smith died on 
2ist June 1631, and was buried in St Sepulchre’s Church, Ivondon 
Two of the sixty survivors of “ the starving time,” Richard 
Potts and William Phettiplace, thus nobly expressed in print, 
so early as 1612, their estimate of Smith “ What shall I sav ? 
but thus we lost him [4th October 1609] that in all his proceedings 
made justice his first guide and expirience his second , ever 
hating baseness, sloth, pride and indignity more than any dangers , 
that never allowed more for himself than his souldiers with him , 
that upon no danger would send them where he would not kad 
them himself , that would never see us want what he either 
h id, or could by any means get us , that would rather want than 
borrow or starve than not pay , that loved actions more than 
words, and hatid falsehood and cozenage than death, whose 
adventures were our lives, and whose loss our deaths ” 

A fairly complete bibliography will be found in Professor Edward 
Arber 3 reprint of Smiths Works (Birmingham, 1884), 8\o Ihe 
order of their first appearance is, A True Relation, (S,c (lUiS) (first 
attributed to a gentleman of the colony, next to Th Watson, and 
finally to Caiitain Smith) A Map of Virginia, ed by Wplham] 
S[immonds] (Oxford, 1612) , A Description of New England (161O) , 
New England s Trials (lOao) , New England's Trials, 2nd ed (1622) 
The General History of Virpnia, New England and the Summer 
Isles (i(>24) , An Accidence for all Young Seamen (102O) , the same 
work recast and enlarged as A Sea Grammar (1627), both works 
continuing on sale for years, side by side The True Travels, &c 
(1630) Advertisoments for the Unexperienced Planters, See. (1631) 
Of some of the smaller texts limited 4to editions have been pub- 
lished m the United States by Dr C Deane, J Carter Brown and 
others See also the MacLehose edition (1907) of the Generali 
Histone, True Travals and Sea Grammar and A G Bradley's 
C aptaxn John Smith {1905), Charles Poindexter's Captain John 
Smith and fits Critics (1893), John Fiske's Old Vttgtnia (18137), and 
William Wirt Henry's Address to the Virginia Historical Society 
(Feb 1882) (E A ) 


SMITH, JOHN RAPHAEL (1752-1812), English pamter 
and mezzotint engraver, a son of Ihomas Smith of Derby, 
the landscape painter, was bom m 1752 He was apprenticed 
to a linen-draper m Derby, and afterwards pursued the same 
business in London, adding, however, to his income by the 
production of mmiatures He then turned to engraving and 
executed his plate of the “ Public Ledger,” which had great 
popularity, and was followed by his mezzotints of “ Edwm the 
Minstrel ” (a portrait of Thomas Haden), after Wright of Derbv 
and “ Mercury Inventing the Lyre,” after Barry He reproduced 
some forty of the works of Reynolds, some of these plates 
ranking among the masterpieces of the art of mezzotint,, and he 
I was appointed engraver to the prince of Wales Adding to his 
artistic pursuits an extensive connexion as a print-dealer and 
publisher, he would soon have acquired wealth had it not been 
for his dissipated habits He was a boon companion of George 
Morland, whose figure - pieces he excellently mezzotinted He 
painted subject - pictures such as the “Unsuspecting Maid,” 
“ Inattention ” and the “ Moralist,” exhibiting in the Royal 
Academy from 1779 to 1790 Upon the decline of his business as 
a pnntseller he made a tour through the N and midland counties 
of England, producing much hasty and mdifferent work, and 
settled m Doncaster, where he died on the 2nd of Manh 1812 

As a mezzotint engraver Smith occupies the very highest rank 
His prints arc delicate, excellent in drawing and finely expressive of 
colour His small full-lengths in crayons and his portraits of Fox, 
Horne Tooke, bit Francis Burdett and the group of the duke of 
Devonshire and family support his claims as a successful draughts- 
m in and painter He had a very thorough knowledge of the 
principles and history of art, and was a brilliant conversationahst 

SMITH, JOSEPH, Jr (1805-1844), the founder, m April 1830, 
of the Church of Jesus Christ of 1 atter-Day Saints, was bom in 
Sharon, Vermont, on the 23rd of December 1805 He was killed 
by a mob in a jail at Carthage, Illinois, on the 27th of June 
1844 (See Mormons ) 

SMITH, MORGAN LEWIS (1822- 1874), American general, was 
bom in Oswego county, New York, on the 8th of March 1822 
In 1843 he settled m Indiana, and later had some military 
experience in the United States army At the outbreak of the 
Civil War he raised the 8th Missouri regiment, of which he was 
elected colonel in 1861 He commanded a brigade at the 
capture of Fort Donelson, and did good service at Shiloh In 
July 1862 he was made a brigadier-general U S V , and served 
under Sherman in the river expedition against Vicksburg At 
the battle of C'hickasaw Bayou he received a severe wound, from 
which he recovered only in time to join the Army of the Tennessee 
before Chattanooga He led his division in the battles of the 
Chattanooga campaign as also, in the following year, m the 
Atlanta campaign At the battle of Atlanta he commanded 
lagan’s corps Afterwards he was placed m charge of Vicksburg 
General Sherman said of M L Smith, “ He was one of the 
bravest men in action I ever knew ” He died at Jersey City 
on the 29th of De« ember 1S74 

His brother, Cues Aifxandfr Smith (1829-1876), also a 
distinguished ‘•oldie r of the Federal army, was bom m Jefferson 
county, N Y , on the cgth of September 1829 At the beginning 
of the Civil War he joined the Missouri volunteers, in which he 
became a captain He took part in the capture of Fort Donelson, 
the battle of Shiloh and the operations against Corinth, becoming, 
later m 1862, colonel of a regiment which he led at Chickasaw 
Bayou After the final campaign against Vicksburg he was 
promoted bngadier-general of volunteers He was wounded 
at the battle of Chattanooga He took part m the Atlanta 
campaign, the “ March to the Sea ” and the Carolinas campaign, 
rising to the rank of major-general of volunteers After the war 
he declined the offer of a (olonelcy in the regular army, and was 
subsequently engaged in politics, retiring from public life in 
1872 He died at Bloomington on the 8th of November 1876 

SMITH, RICHARD BAIRD (1818-1861), British engineer 
officer, son of a surgeon in the ro) al navy, was bom on the 31st 
of December 1818 He was educated at Lasswade and Addis- 
combe, and joined the Madras Fngineers m 1838 Being 
transferred to the Bengal Engineers, he served through the second 
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Sikh war, and was present at the battles of Badiwal, Aliwal 
and Sobraon He was then for some years employed on canal 
work, and when the Mutiny broke out was m charge of Roorkee 
He promptly concentrated the Europeans m the workshops, 
and though the native sappers deserted, his forethought pre- 
vented any loss of life When Delhi was invested he was ap- 
pointed I hief engineer in charge of the siege works He rear hed 
Delhi on the 2nd of July, and immediately advised General 
Barnard to assault the city Barnard died while the advice was 
still under consideration, and his successor. General Reed, could 
not be indiu ed to follow it , and when Reed in turn was 
succeeded by Archdale Wilson, the besiegers were so weakened 
by losses that the moment for a suceessful attack had passed 
Baird Smith, however, prevented Wilson from relaxing his 
hold on Delhi until the arrival of John Nicholson with remforce- 
ments from the Punjab, and of the siege tram from Phillour 
Nicholson then joined Baird Smith m compelling Wilson to 
make the assault, which proved successful, on the 14th of 
September Baird Smith was ably assisted by Captain Alexander 
Taylor, but Nicholson was unjust to Baird Smith in assigning 
to Taylor the chief credit for the siege operations After the 
capture of Delhi he returned to Roorkee and to civil tmplo^ ment, 
and for a time the value of his military services was insulficiently 
recognized After the Mutiny he was made ADC to Queen 
Victoria, became secretary to the government of India m the 
pubhc works department, and gamed well-dcscrvcd credit in 
the famine of 1861 But the onerous character of this work, 
following a wound and illness at Delhi, broke down his constitu- 
tion, and he died at sea on the 13th of December i86i He 
married a daughter of De Quiniey, who long survived him 
See Colonel H M Wibakit, Richard Baird bmtth (tSgy) 

SMITH, ROBERT (1689-1768), English mathematician, was 
bom m 1689, probably at Lea near Gainsborough. After attend- 
ing Leicester grammar school he entered Trinity College, Cam- 
bridge, in 1708, and becommg minor fellow m 1714, major 
fellow in 1715 and senior fellow in 1739, was chosen master in 
1742, in succession to Richard Bentley From 1716 to 1760 
he was Plumian professor of astronomy, and he died in the 
master’s lodge at Trinity on the and of February 1768 Besides 
editing two worl^ by hes cousin, Roger Cotes, who was his 
predecessor in the Plumian chair, he published A Compleat 
System of Opticks m 1738, which gamed him the sobriquet of 
“ Old Focus,” and llarmonti s, or the Philosophy of Musical 
Sounds m 1749 He was the founder of the Smith’s prizes at 
Cambridge, having by his will left £3500 South Sea stock to the 
university, a portion of the interest from which was to be divided 
yearly between the two junior B A ’s who had made the greatest 
progress m mathematics and natural philosophy 
SMITH, SYDNEY (1771-1845), English writer and divine, son 
of Robert Smith, was born at V/oodford, Essex, on the 3rd of 
June 1771 His father, a man of restless ingenuity and activity, 
‘‘\ery clexer, odd by nature, but still more odd by design,” 
who bought, altered, spoiled and sold about nineteen different 
estates in England, had talent and eccentricity enough to be 
the father of such a wit as Sydney Smith on the strictest 
pnnaples of heredity , but Sydney himself attributed not a 
little of his constitutional g uety to an infusion of hrench blood, 
his maternal grandfather being a French Protestant refugee of 
the name of Olier Sydney was the second of a family of four 
brothers and one sister, all remarkable for their talents While 
two of the brothers, Rol)ert Percy, known as “ Bobus,” after- 
wards advocate-general of Bengal, and C ecil, were sent to h ton, 
Sydney was sent with the youngest to Wmchester, where he 
rose to be captain of the school, and with his brother so dis- 
tinguished himself that then schoolfellows signed a round-robm 
“ refusing to try for the college prizes if the Smiths were allowed 
to contend for them any more, as they always gamed them ” 
At some time during his Oxford career he spent six months m 
France, bemg duly enrolletl for safety’s sake in the local Jacobin 
club In 1789 he liad become a scholar of New Collie, Oxford , 
he received^ fellowship after two years’ residence, took his degree 
in 1793 and proceeded M A in 1796 It was his wish then to read 


for the bar, but his father would add nothing to his fellowship, 
and he was reluc<^antl) compelled to take holy orders He was 
ordained priest at Oxford in 1796, and became a curate in the small 
village of Nether Avon, near Amesbury, m the midst of Salisbury 
Plam 1 he place was uncongenial enough, but Sydney Smith did 
much for the inhabitants, providing the means for the rudiments 
of edutation, and thus making better things possible 1 he sepnre 
of the parish, Michael Hicks-Beach, invited the new curate to 
dine, was astonished and tharmet! to find such a man in such a 
plate, and engaged him after a time as tutor to his eldest son 
It was arranged tliat they should proceed to the university of 
Weimar, but, before reaching their destination Germany was 
disturbed by war, and “ in stress of politics ” said Smith, ” we 
put into Edinburgh ” This was in 1 798 W hile his pupil attended 
lectures, Smith was not idle He studied moral philosophy under 
Dugald Stewart^ and devoted much time to mednme and 
chemistiy He also preached in the 1 ‘piscopal chapel, where his 
practical brilliant discourses attracted many hearers 

In 1800 he pubhsned his first book. Six Sermon^, preached in 
Charlotte Street C hapel, Edinburgh, and in the same year, married, 
against the wishes of her friends, Catharine Amelia Pybus 
Ihty settled at No 46 (,eorge Street, Edinburgh, where, as 
everywhere else, Smith made numerous friends, among them 
the future Edinburgh Reviewers It was towards the end of his 
five years' residence in Edinburgh, in the eighth or ninth storey 
or flat in a house m Buccleuch Place, the elevated residence of 
the then Mr Jeffrey, that Sydney Smith proposed the setting up 
of a review as an organ for the young malcontents with things 
as they were “ I w.is appointed editor,” he says m the prefaii 
to the collection of his contributions, “and remained long 
enough m Edinburgh to edit the first number (October 1802) of 
the Edinburgh Review Ihe motto I pri»posed for the Review 
w IS ‘ Tcnui musam meditamur avena ’ — ‘ \Ve cultiv ite literature 
on a little oatmeal ’ But this was too near the truth to hi 
admitted, and so we took our present grave motto ^ from Publius 
byrus, of whom, none of us, I am sure, had ever read a single 
line ” He continued to write for the Review for the next 
quarter of a century, and his brilliant articles were a mam 
ek m< nt in its success 

He left hdinburgh for good in 1803, when the cduiation of 
his pupils was completed, and settled m London, where he 
rapidly became known as a preacher, a lecturer and a social lion 
His success as a preacher, although so marked that there was often 
not standing-room in Berkeley Chapel, Mayfair, where he was 
morning preacher, was not g uned by any sacrifice of dignity He 
was also “alternate evening preatlier ” at the houndhng Hospital, 
and preached at the Berkeley Chapel and the Jitzroy Chape), 
now bt baviour’s Church, h itzroy Square He lectured on moral 
philosophy at the Royal Institution for thiee seasons, from 1804 
to 1806 and treated his subject with such vigour, freshness 
and liveliness of illustration that the 1 ondon world crowded to 
Albemark btrect to hear him He followed in the mam Dugald 
Stewart, whose lectures he Ead attended m F dmburgh , but there 
IS more originality as well as good sens* in his lectures, csjxcially 
on such topics as imagination and wit and humour, thin m 
many more pretentious systems of philosophy He himself had 
no high idea of these entertaining performances, and threw them 
m the fire when they hid served their purpose providing the 
money for furnishing his house But his wife rescued the 
charred MSS and published them m 1850 as Elementary Sketches 
of Moral Philosophy 

With the brilliant reputation that Sydney Smith had acquired 
m the course of a few seasons m London, he would probably 
have obtained some good preferment had he been on the powerful 
side m politics Sydney Smiths elder brother “Bobus” liad 
married Caroline Vernon, aunt of the 3rd Lord Holland, and he 
was always a welcome visitor at Holland House His Whig 
friends came into office for a short time m 180(1, and presented 
him with the living of Foston-le-Clay in Yorkshire He shrank 
from this banishment for a time, and discharged his parish duties 
through a curate , but Spencer Perceval's Residence Act was 
' Judex damnatur cum nocens absolvttur 
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passed in 1808, and after trying m vain to negotiate an exchange, 
he quitted London in 1809, and moved his household to York- 
shire The Ministry of “ All the Talents ” was dnven out of 
office in 1807 m favour of a “ no popery ” party, and in that 
year appeared the first instalment of Sydney Smith’s most 
famous production, Peter Plymley’s Letters, on the subject of 
Catholic emancipation, ridiculing the opposition of the country 
clergy It was published as A Letter on the Siib^jeci of the Catholics 
to my brother Abraham who lives in the Country, by Peter Plymley 
Nine other letters followed before the end of 1808, when they 
appeared in collected form Peter Plymky’s identity was a 
secret, but rumours got abroad of the real authorship Lord 
Holland wrote to him expressing his own opinion and Grenville’s, 
that there had been nothing like it since the daysof Swift {Memoir, 
1 1 51) He also pointed out that Swift had lost a bishopric for 
his wittiest performance The special and terqporary nature of 
the topics advanced in these pamphlets has not prevented them 
from taking a permanent pi ice in literature, secured for them by 
the vigorous, picturesque style, the generous eloquence and 
clearness of exposition which Sydney Smith could always 
command In his country pansh of Foston, with no educated 
iKighbour within 7 m, Sydney Smith accommodated himself 
cheerfully to his new circumstances, ind won the hearts of his 
parishioners as quickly as he had conquered a wider world 
1 here had been no resident clergyman in his parish for 1 150 years , 
he had a farm of 300 acres to keep in order , a rectory had to be 
built All these things were attended to beside his contributions 
to the Edinburgh Review “ If the chanct s of life c\ er enable me 
to emerge,” he nevertheless writes to Lady Holland, “ I will show 
you I have not been wholly occupied by small and sordid pur- 
suits ” He continued to serve the cause of toleration by ardent 
speeches in favour of Catholic emancipation , his eloquence being 
specially directed against those who maintained that a Roman 
Catholic could not lie believed on his oath “ I defy Dr 
Duigenan,” ^ he pleided, addressing a meeting of clergy in 1823, 
“ in the full vigour of his incapacity, in the strongest xccess of 
that Protestant epilepsy with which he was so often convulsed, 
to have added a single security to the security of that oath ” 
At this time appeartd one of his most vigorous and effective 
polemics, A Letter to the F}ector<; upon the Catholic Question (1826) 

Sydney Smith, after twenty years’ service in Yorkshire, 
obtained preferment at list from a lory minister. Lord Lynd- 
hurst, who presented him with a prebend m Bristol cathednl 
111 1828, and afterwards enabled him to cxchaiv^c boston for the 
living of Combe Florey, near Taunton, whuh he held conjointly 
with the hying of Halberton ittiched to his prebend From 
this time he dis( ontinued writing for the hdtnburgh Revteio on 
the ground that it was more becoming in a dignitary of the chun h 
to put his name to what he wrote It was expected that when the 
Whigs came into power Sydney Smith would be made a bishop 
I here was nothing m his writings, as in the case of Swift, to stand 
m the way He had been most sedulous as a parochial clergyman 
Doctoring his parishioners, he said, was his only rural amuse- 
ment His religion was wholly of a praitual nature, and his 
fellow-cli rgy had reasons for their susjiuion of his very limited 
theology, which excluded mysticism of any sort “ Tlie Gospel,” 
he said, “ has no enthusiasm ” II is scorn for enthusiasts and 
dread of religious emotion found vent in middle life in his 
strii tures on mission xry enterprise, and bitter attacks on Method- 
ism, and later m many scoffs at the followers of Pusey Still, 
though he was not without warm friends at headquarters, the 
opposition was too strong for them One of the first things that 
Lord Grey said on entering Downing Street w is, “ Now I shall 
be able to do something for Sydney Smith ” , but he was not 
able to do more than appoint him in iS-jr to a residentiary 
canoniy at St Paul's in exchange for the prebendal stall he held 
at Bristol He was as eaget a champion of parliamentary reform 
as he had been of catholic emancipation, and one of his best 
fighting speeches was delivered at Taunton in October 1831 when 
he made his well-known comparison of the House of I ords, who 

* Patrick Duigenan, M P for the city of Arniagli, a Protestant 
agitator 


had just thrown out the Reform Bill, with Mrs Partington of 
Sidmouth, setting out with mop and pattens to stem the Atlantic 
m a storm Some surprise must be felt now that Sydney Smith’s 
reputation as a humorist and wit sliould have caused any 
hesitation about elevating him to an episcopal dignity, and 
perhaps he was right m thinking that the real obstai le lay m his 
being known as “ a high-spintcd, honest, uncompromising man, 
whom all the bench of bishops could not turn upon vital ques- 
tions ” With characteristic philosophy, when he saw that the 
promotion was doubtful, he made his position certain b> resoK - 
mg not to be a bishop and definitely forbidding his friends to 
intercede for him 

On the death of his brother Courtenay he mhtnted £50,000, 
which put him out of the reach of poverty His eldest daughter, 
Saba (1802-1866), married Sir Ilenrv Holland His eldest son, 
Douglas, died in 1829 at the outset of what had promised to be 
a brilliant career This gntf his father never forgot, but nothing 
could quite destroy the cheerfulness of his later life He retained 
his high spirits, his wit, practical energy and powers of argu- 
mentative riduule to the last His Three letters to Archdeacon 
Singleton on the Fcclcsiastual Commission (1837-38-39) and 
his Petition and Letters on the repudiation of debts by the tatc 
of Pennsylvania (1843), are as bright and trenchant as his best 
contributions to the Edinburgh Review He died at his house 
m Green Street, London, on the 22nd of February 1845 
buried at Kcnsal Green 

Sydney Smith s other publications include Sermons (2 vols , 
1809) , I he ballot (1839) , Works (3 vols , 1839), including the Peter 
Plymley an<l the Singleton Letters and many articles trom the Edin- 
burgh Review , A Fragment on the Iri'^h Roman Catholic Church (1845) 
Sermons at St Paul s (184O) aud some other pamphlets and 
sermons I^idy Holland says {Memoir, 1 190) that her f ithcr left an 
unpublished MS , compiled from documental y evidence, to exhibit 
the history of Lnglish misrule m Ireland, but had hesitated to 
publish it This was suppressed by his widow m diference to the 
opinion of Lord Macaulay 

bee 1 Memoir of the Reverend Sydney Smith by hts daughter, Ladv 
Holland, with a SeltcUon from hts Letters edited by Mrs [Sarah'\ 
lustin (2 vols , 1855) , also A Sketch of the Life and Times of 
Sydney Smith (1884) by Stuart J Rcid , a chajiter on “Sydney 
Smith in Lord Houghton s Monographs Social and Personal (1873) 

A Cli< vrdlon, Sydney Smith et la renaissance des idies lib&rales en 
Angleterre an XTX' sthle (1894) , and especially the monogiaph, 
with a full description of his writings, by O \V E Russell in Sydney 
Smith (Tiiglish Men of Letters sciies, 1903) there are numerous 
references to Smith in contemporary correspondence and journals 

SMITH, SIR THOMAS (i si 3-1 '177), Fnglish scholar and 
diplomatist, was bom at Saffron Walden in Essex on the 23rd 
of December 1513 He became a fellow of Queens’ College, 
Cambridge, in 1330, and in 1333 was appointed a public reader 
or professor He lectured in the schools on natural philosophy, 
and on (ireek in bis own rooms In 1 540 Smith went abroad, and, 
after studying m trance and Italy and taking a degree of law 
at Pudua, returned to Cambridge m 1542 He now took the lead 
m the reform of the pronunciation of Greek, his views after con- 
siderable controversy being universally adopted He and his 
friend Sir John Cheke were the great classical scholars of the 
time in England In finuary 1543 '4 he was appointed first 
ngius professor of civil law He was vice-chancellor of the 
university the same year, and became chancellor to the bishop of 
Flv, by whom he was ordained priest m 1546 In 1547 
became provost of Eton and dean of Carlisle He early adopted 
Protestant views, a fact which brought him into prominence 
when Edward VI came to the throne During Somerset’s 
protectorate he entered public life and was made a secretarv of 
state, being sent on an important diplomatic mission to Brussels 
In i‘; 48 he was knighted On the accession of Mary he was 
deprived of all his offices, but m the succeeding reign was promin- 
ently employed m public affairs He became a member of parlia- 
ment, and was sent m 1562 as ambassador to Frame, where he 
remained till 1366 , and in 1572 he again went to France m the 
same capacity for a short time He rem lined one of Elizabeth’s 
most trusted Protestant counsellors, being appointed in 1572 
chancellor of the order of the Garter and a secretary of state 
He died on the 12th of August 1 577 In 1661 the granuson of his 
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brother George was created a baronet, and from him the title has 
descended to the Smith family of the present day 

His best-known work, entitled De Repubhea Anglorum the 
Matter of Government or Poltcte of the Realme of hngland, was pub- 
lished posthumously in 1583, and pissed through many editions 
His epistle to Gardiner, De recta et emendata linguae Graecae pro- 
nunctaitone, was printed at Pans in 1368 , the same volume includes 
Ins dialogue De recta et emendata linguae Anglicanae scriptione A 
number of his letters from France are in the foreagn state papers 

See A F Pollard s article m the Diet Nat Btog A hfe by btrype 
was published in i6yS (Oxford edition, 1820) 

SMTH, THOMAS SOUTHWOOD (1788-1861), English 
physician and sanitary reformer, was bom at Martock, Somerset- 
shire, on the 2 ist of December 1 788 While a medical student in 
Edinburgh he took charge of a Unitarian congregation In 1816 
he tSDok his M D degree, and began to practice at Yeovil, Somer- 
set, also bccommg mmister at a chapel m that town, but removed 
m 1820 to London, devotmg himself principally to medicine In 
1824 he was appointed physician to the London Fever Hospital, 
and in 1830 published A Treatise on hever, which was at once 
accepted as a standard authority on the subject In this book 
he established the direct connexion between the unpoverishment 
of the poor and epidemic fever He was frequently consulted in 
fever epidemics and on sanitary matters by public authorities, 
and his reports on cjuarantine (1845), cholera (1850), yellow fever 
(1852), and on the results of sanitary improvement (1854) were 
of international importance He died at Florence on the loth of 
December 1861 

SMITH, WILLIAM (fl 1 596), English sonneteer He pubhshed 
in 1596 a sonnet sequence entitled Chlorts, or the Complaint of 
the passionate despised Shepheard He was a disciple of Spenser, 
to whom the two first sonnets and the last are addressed He 
signed his name W Smith, and has sometimes been confused 
with the playwright Wentworth Smith, who collaborated with 
John Day, William Ilaughton and others (1601-1603) 

SMITH, WILLIAM (r 1730-1819), English actor, the son of a 
city tea merchant, was educated at Eton and went up to Cam- 
bridge, but his wild pranks soon ended his college career and 
brought lum back to Ixmdon His first stage appearance was 
m 1753 at Covent Garden, where he remained for twenty years, 
playing important parts In 1774 he was. at Drury I^ne under 
Garrick’s management His forte was gay comedy, and he was 
the original, indeed unrivalled, Charles Surface It was in this 
part that he made his farewell appearance in 1788 He died on 
the 13th of September 1819 His sporting tastes and social 
connexions — he married the sister of a peer — led to his being 
called “ Gentleman Smith,” a sobriquet his manners seem to 
have justified He is to be distinguished from an older English 
actor, William Smith (d 1696), the friend of Betterton 

SSHTH, WILLIAM (1769-1839), English geologist, appropri- 
ately termed “ the lather of English geology,” and known 
among his acquaintances as “ Strata Smith,” was born at 
Churchill in Oxfordshire on the 23rd of March 1769 Deprived 
of his father, an ingenious raechamc, before he was eight years 
old, he depended upon his father s eldest brother, a farmer at 
Over Norton, who was but little pleased with hij neohew’s love 
of collecting “ pundibs ” {Ter ebr alulae) and “pound-stones” 
(the laige Echinoid Clypeus, then frequently employed as a 
pound weight by dairywomen), and with his propensity for 
carving sundials on soft brown “ oven-stone ” of his neighbour- 
hood The uncle was, however, better satisfied when the boy, 
after studying the rudiments of geometrv and surveying, began 
to take mterest in the draining of land , and there is no doubt 
that William Smith profited in after hfe by the practical experi- 
ence he gamed with his relative At the age of eighteen he 
became assistant to Edward Webb, surveyor, of Stow-on-the- 
Wold, and traversed the Oolitic lands of Oxfordshire and 
Gloucestershire, the Lias clays and red marls of Warwickshire 
and other districts, studvmg their varieties of strata and soils 
In 1791 his observations at Stowey and High Littleton in 
Somersetshire first impressed him with the regularity of the 
strata In* 1793 he executed the surveys and levellings for the 
Ime of the Somerset Coal Canal, in the course of which he con- 


firmed a previous supposition, that the strata lying above the 
coal were not horuontal, but mclined in one direction — to the 
E — so as to terminate successively at the surface 
On being appointed engineer to the canal m 1794 he was 
deputed to make a tour of observation with regard to inland 
■navigation During this tour, which occupied nearly two months, 
he journeyed to York and Newcastle and returned through 
Shropshire and Wales to Bath , he carefully examined the 
geological structure of the country, and corroborated his general- 
ization of a settled order of succession in the strata After 
residing for two or three years at High Littleton he removed m 
1795 to Bath, and three years later purchasid a small estate at 
Tucking Mill, Midford, about 3 m distant from the city, where 
he engaged in the last duties he performed as resident engineer 
to the Coal Canal (1798-1799) His numerous journeys had 
satisfied him of, the practicability of making a map to show 
the ranges of the different strata across England, and in 1794 
he coloured his first geological map — that of the vicinity of Bath 
At this time he made acquaintance with the Rev Benjamin 
Ruhardson (d 1832), from 1796 rector of Farleigh Hungerford, 
who possessed a good collection of local fossils, but knew nothing 
of the laws of stratification He had a sound knowledge of 
natural history, and he greatly aided Smith in learning the 
names and true nature of the fossils, while Smith arranged his 
specimens m the order of the strata By this new friend Smith 
was introduced to the Rev Joseph lownsend (1738-1816), 
rector of Pewsey, and on a notable occasion m 1799 Smith 
dictated his first table of British Strata, written by Richardson 
and now in the possession of the Geological Society of London 
It was headed Order of ike Strata, and their imbedded Organic 
Remains, in the neighbourhood of Bath , examined and proved 
prior to t 799 In 1813 Townsend pubhshed, with due acknow- 
ledgment, much information on the Fnglish strata communicated 
by William Smith, in a work entitled Ihe Character of Moses 
established for veracity as an historian, recording events from the 
Creation to the Deluge Meanwhile Smith was completing and 
arranging the data for his large Geological Map of Fngland and 
Wales, with part of Scotland, which appeared in 1815, in fifteen 
sheets, engraved on a scale of 5 m to i in 1 he map u as red uced 
to smaller form m 1819 , and from this date to 1822 twenty-one 
separate county geological maps and several sheets of sections 
were pubhshed m successive years, the whole constituting a 
Geological Atlas of hngland and Wales Smith’s collection of 
fossils was purebred in 1816-1818 by the British Museum 
In 1817 a portion of the descriptive catalogue wa*. published 
under the title of a Stratigraphical System of Organized bossih 
Prior to this, in 1816, he commenced the publication of Strata 
Identified by Organized Fossils, with figures printed on papei to 
correspond in some degree with the natural hue of tlie strata 
In this work (of which only four parts were published, 1816-1819) 
IS exemplified the great principle he established of Ihc identifica- 
tion of strata b> their mcluded organic remains In January 
1831 the Geological Society of London conferred on Smith the 
first Wollaston medal , on which occasion Sedgwick in an 
eloquent address referred to Smith as “ the Eather of Fnglish 
Geology ” , and the government conferred upon him a life- 
pcnsion of £100 per annum The degree of LL D he received 
from Dublin, at the meeting of the British Association in that 
city in 1835 In 1838 he was appointed one of the commissioners 
to select building-stone for the new Houses of Parliament 
The last years of his life were spent at Hackness (of which he 
made a good geological map), near Scarborough, and m the 
latter town His usually robust health failed m 1839, and on 
28th August of that year he died at Northampton He was 
buried at St Peter’s church, and a bust by Chantrey was placed 
in the nave In 1891 the earl of Ducie erected a monument 
to his memory at his native place, Churchill 
His Memoirs, edited by his nephew, John Phillips, appeared m 1844 
SMITH, SIR WILLIAM (1813-1893), English lexicographer, 
was born at Enfield in 1813 of Nonconformist parents He was 
originally destined for a theological career, but mstead was 
articled to a solicitor In his spare time he taught himself 
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classics, and when he entered University College he earned off 
both the Greek and Latin prizes He was entered at Gray’s 
Inn in 1830, but gave up his legal studies for a post at University 
College school, and began to write on classical subjects He 
next turned his attention to lexicography His first attempt 
was the DtcUonary of Greek and Roman Antiquities, which 
appeared in 1842. The greater part of this was written by 
himself In 1849 followed the Dictionary of Greek and Roman 
Biography, and the Greek and Roman Geography in 1857 In 
this work some of the leading scholars of tlit day were associated 
with him In 1850 he published the first of the school diction- 
aries , and m 1853 he began the Pnncipia senes, which marked a 
distinct step in the school teaching of Greek and Latin Ihcn 
came the Students' Manuals of History and Literature, m which 
the Greek history was the editor’s own work In carrying 
out this task Smith was most ably seconded by John Murray, 
the publisher, who, when the original publishers'of the dictionaries 
got into difficulties, volunteered to take a share in the under- 
taking The most important, perhaps, of the books edited by 
William Smith were those that dealt with ecclesiastical subjects 
These were the Dictionary of the Bible (1860-1865) , the Dictionary 
of Christian Antiquities (1875-1880), undertaken m collaboration 
with Archdeacon Cheetham , and the Dictionary of Christian 
Biography (187^-1887), jointly with Dr Henry Wace The 
Atlas, on which Sir George Grove collaborated, appeared m 
1875 Prom 185^ to 1869 Smith was classical examiner to the 
University of London, and on his rc tirement he became a memlx r 
of the Senate He sat on the Committee to inquire into questions 
of copyright, and was for several years registrar of the Royal 
Literary Fund He edited Gibbon, with Guizot’s and Milman’s 
notes, in 1854-1855 In 1867 he became editor of the Quarterly 
Review, which he directed with marked success until his death on 
the 7th of October 1893, his remarkable memory and accuiacy, 
as well as his tact and courtesy, specially fitting him for such 
a post He was D C L of Oxford and Dublin, and the honour 
of knighthood was conferred on him the year before his death 
SMITH, WILLIAM FARRAR (1824-1903), American general, 
was bom at St Albans, Vermont, on the 17th of February 1824, 
and graduated from West Point in 1845, being assigned to the 
engineer branch of the army He was twice assistant professor 
of mithematics at West Point (1846-1848 and 1855-1856) 
During the first campaign of the ( ivil War he was employed on 
the staff, m August 1861 became bngadicr-gencral of volunteers, 
and was breveted lieutenant-colonel USA for his gallantry at 
the action of White Oak Swamp In July 1862 he received 
promotion to the rank of major-general U S V Smith led his 
division with conspicuous valour at Antietam, and was again 
breveted m the regular army On the assignment of General 
Franklin to a superior command Smith was placed at the head of 
the VI corps of the Army of the Potomac, which he led at the 
disastrous battle of Fredericksburg {qv) Ihe recriminations 
which followed led to the famous general order m which several 
of the senior officers of the army were dismissed and suspended 
by General Burnside Smith was one of these, but it is to his 
credit that he did not have the army, and as a brigadier-general 
he commanded troops in Pennsylvania during the critic^ days 
of the Gettysburg campaign Later in 1863 he was assigned to 
duty as chief engineer of the Armv of the Cumberland As such 
he conducted the engineer operations which reopened the 
“ cracker-lme ” from Chattanooga {qv) to the base of supplies 
Of this action the House Committee on military affairs reported 
m 1865 that “ as a subordinate, General W P" Smith had saved 
the Array of the Cumberland from capture, and afterwards 
directed it to victory ” Smith was now again nominated for 
the rank of major-general U S V , and Grant, who was much 
impressed with Smith’s work, insisted strongly that the nomina- 
tion should be confirmed, which was accordingly done by the 
senate m March 1864 Grant, according to his own statement, 
“ was not long m findmg out that the objections to Smith’s 
promotion were well grounded,” but he never stated the grounds 
of his complaint, and Smith, in the Battles and T eadcr-, ’ senes, 
maintained that they were purely of a personal character For 
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the Virgmian campaign of 1864 Smith was specially assigned by 
Grant to command the XVIII corps. Army of the James, and 
he took part m the battle of Cold Harbour and the first operations 
against Petersburg, after which, while absent on lca\e, he was 
suddenly deprived of his command by Grant He resigned from 
the volunteers in 1865, and from the U S army m 1867 Prom 
1864 to 1873 president of the International Telegraph 

Company, and he subsequently served on the board of police 
commissioners of New York, becoming president of this m 1877 
After 1881 he was engaged in civil engmeenng work He died 
at Philadelphia on the 28tli of February 1903 

SMITH, WILUAM HENRY (1808-1872), Lnghsh author, 
was bom at Hammersmith, London, m 1808 He was educated 
at Radley School, and in 1821 was sent to (dasgow Universitj 
In 1823 he entered a law> er’s offii c, m which he remained for five 
years He was called to the bar, but liad no practice He 
contributed to the Literary Gazette and to the Athenaeum, under 
the name of “ Wool-gatherer,” attractmg some attention by 
the delicacy ard finish of his style Lrneito, a philosophical 
romance, appeared in 1835, two poems, Guido e and Solitude, in 
1836, and m 1839 he formed a connexion with Blackwood's 
Magazine, for which he acted as philosophical critic for thirty 
years In 1846 a visit to Italy led to the writing of a tile entitled 
Mildred, which was too purely reflective to be successful In 1851 
he declined the chair of moral philosophy at Edinburgh, being 
unwilling to abandon his quiet, studious life m the Lake District 
There he complckd his philosophic romance Thorndale (1857), 
which W'asconsulertd at the tunc to be a work of real intellectu^ 
value A similar production, Gravenhursl, appeared in 1862 , a 
second edition conUmed a memoir of the autlior by his wife 
Smith died at Brighton on 28th March 1872 He also wrote two 
plays, one of which, Athelwold, was produced by Macieady m 1843 
It was published with his other tragedy, Sir William Crichton, 
m 1846 

SMITH, WILLIAM HENRY (1825-1891), lnghsh man of 
business and statesman, was bom m London on the 24th of June 
1825 Ills father was the founder of the great distributing firm 
of W 11 Smith & Son, in the Strand, and at an early age he 
became a partner and devoted himself to the business He 
betrayed no political aspirations until 1865, when he came for- 
ward as a Conservative to contest Westminster agamst John 
Stuart Mill and the Hon Mr Grosvenor Defeited on that 
occasion, he triumphed m 1868, winning a victory when his party 
was in general vanquished on all sides The prestige thus 
obtained combined with wealth and his business abilities to 
recommend him to Disraeli, who m 1874 made him secretary to 
the treasury In 1877 he gained cabinet rank as first lord of the 
Admiralty , m 188 s he was successively secretary for War and 
chief secretary for Ireland , m 1886 he was again at the W ar 
Office , and when late m that year Lord Randolph Churchill s 
resignation necessitated a rei onstruction of tlie ministry, Mr 
Smith found himself first lord of the Ireiisury and leader of the 
House of Commons He was no orator, and made no pretence 
to genius, but his success in these high offices was complete, 
and was admittedly due, not merely to business ability, but to 
the universal respect which was gamed by his patience, good 
temper, zeal for the public service, and thorough kindness of 
heart lie died at Walmer ( Ustle (which he occupied as Warden 
of the Cinque Ports) on the 6tli of October 1891 In recognition 
of his services a peciagc m her ow^n right was conferred on his 
widow, with the title of Viscountess Hambleden Lady Hamble- 
den (b 1828) had been a Miss Danvers, and before marrsing 
Mr Smith had been the wife of Mr B A Leach, by whom she had 
a family Her eldest son by the second marriage, the Hon W 
F D Smith (b 1868), mwed m the Oxford boat and on his 
father’s death became head of the business , in 1801 he was 
elected Conservative M P for the Strand (London), and was 
re-elected in 1892, 1895, 1900 and 1906 He married in 1894 
Lady Esther Gore, daughter of the earl of Arran 

SMITH, WILLIAM ROBERTSON (1846-1894), Scottish philo- 
logist, physicist archaeologist Biblical critic, and' editor, from 
1^1, of tJie 9tli edition of this I ncy clopaedia, was bom on the 
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8th of November 1846 at Kcig in Aberdeenshire, where his 
father was J' rcc ( hurch minister 1 le was educated at liome and 
at Aberdeen University, where he attained the highest academic 
distinctions, winning among other things the Ferguson mathe- 
matical scholarship, which is open to all graduates of Scottish 
universities under three years’ standing In 1866 he entered the 
Pree Church College at Edinburgh as a student of theology 
During two summer sessions he studied philosophy and theology 
at Bonn and Gottingen, making friends in all branches of learning 
P'rom 1868 to 1870 he acted as assistant to the professor of 
natural philosophy in Edinburgh University During this 
period he was not only most successful as a teacher but produced 
much original work — especially m the experimental and mathe- 
matical treatment of electricity — which is still regarded as 
standard In 1870 he was appointed and ordained to the office 
of professor of Oriental languages and Old Testament exegesis 
at the Free Church College, Aberdeen, and here he began that 
senes of theological investigations which, charactenred as they 
were by learned research and the use of the most scientific 
methods, were destined to make his name famous He was the 
pupil and personal friend of many leaders of the higher critic ism 
in Germany, and from the first he advocated views which, though 
now widely accepted, were then regarded with apprehension 
The articles on Biblical subjects which he contributed to the*9th 
edition of the Encyclopaedia Britanntca distressed and alarmed 
the authorities of the Free Church In 1876 a committee of the 
General Assembly of that Church reported on them so adversely 
that Smith demanded a fonnal trial, m the course of which he 
defended himself with consummate ability and eloquence The 
indictment dropped, but a vote of want of confident e was passed, 
and in i88t Smith was removed from his chair During this long 
struggle he was sustained by the conviction that he was fighting 
for freedom, and at the end of the trial he was probably the 
most popular, if not the most powerful, man in Scotland Marks 
of sympathy were showered on him from all sides 
In 1875 he was appointed one of the Old Testament revisers , 
in 1880- 1882 he delivered by invitation, to very large audicn< es 
in Edinburgh and Glasgow, two courses of lectures on the 
critK ism of the Old Testament, which he afterwards published 
[TheOld'l e<!tamenti]ti 7 te CAwrc/i, first edition i88i, second 
edition 1892, and The Prophets of Israel, 1882, which also passed 
through two editions) , and soon after his dismissal from his chair 
he joined Professor Baynes in the editorship of the Encyclopaedia 
Britanntca, and after Professor Bayncs’s death remained in 
aipreme editorial control till the work was completed His versa- 
tility, firmness combined with tact, width of view, and pains- 
taking struggle for accuracy were largely responsible for the 
riaintenance of its high standard But he did not let his other 
hities interfere with his Semitic studies He visited \rabia, 
Fgvpt, Syna, Palestine, Tunis and southern Spain, and had 
in intimate knowledge of, and personal acquaintame with, not 
inly the literature, but the life of the Fast His early friendship 
vith J F McLennan, that most original student of primitive 
narnage, had a great influence on Smiths studies, and his 
ittcntion was alwa\s strongly attracted to the comparative 
.tudy of primitive customs and their meaning His chief ton- 
nbuticns to this branch of learning were his article Sacriuce 
n the Encyclopaedia Bntanntca, his Kinship and Marriage in 
Karlv Arabia (Cambridge, 1885), md above ill his lectures on the 
Religion of the Semites (ist edition 1889, 2nd edition 1S94) His 
iriginality and grasp of mind enabled him to seize the essential 
imong masses of details, and he had in a marked degree the power 
>f carrying a subject farther than his predecessors 
In 1883 Robertson Smith was appointed Lord Almoner’s 
’rofessor of Arabic at Cambridge, which henceforth became his 
lome He occupied rooms in Trinity College till 1885, when he 
vas elected to a professorial fellowship at Christ’s College In 
r886 he became university librarian, and in 1889 Adams Pro- 
essor of Arabic In 1888-1891 he delivered, as Burnett lecturer, 
hree courses of lectures at Aberdeen on the primitive religion of 
he Semites' Farly in 1890 grave symptoms of constitutional 
lisease manifested themselves, and the last years of his life were 


full of suffenng, which he bore with the utmost courage and 
patience He nevf r ceased to work, and when near his end was 
actively engaged in planning the Encyclopaedia Btbltca, which 
he had hoped to edit He died at Cambridge on the 31st of 
March 1894, and was buried at Keig Small and slight in person 
and never robust m health, Robertson Smith was yet a man of 
ceaseless and fiery energ)"^ , of an intellect extraordinarily alert 
and tj^uick, and as sagacious m practical matters as it was keen 
and piercing in speculation , of an erudition astonishing both m its 
range and in its readiness of a temper susceptible of the highest 
enthusiasm for worthy ends, and able to inspire others with 
its own ardour, endowed with the warmest affections, and 
With the kindest and most generous disposition, but impatient 
of stupidity and ready to blaze out at whatever savoured of 
wrong and injustice Ihe sweetness and punty of his nature 
combined with l^is brilliant conversational powers to render 
him the most delightful of friends and companions 

See also James Bryce, Stud es tn Contemporary Biography (1003) 

(A L b) 

SMITH, SIR WILLIAM SIDNEY (1764-1840), English admiral, 
was the second son of Captain John Smith of the (niards, and 
was bom at Westmmster on the 21st of July 1764 He entered 
the navy, according to his own account, “ at the beginning of 
the American War,’ being only about eleven years of age For 
his bravery under Rodney m the action near Cape St Vincent 
in January 1780, he was on the 2t;th of September appointed 
lieutenant of the “Aliide,” 74 After serving m the actions 
against the hrench fought by Graves off Chesapeake in 1781 and 
by Rodney at the Leeward Islands in 1782, he was on the 6th of 
May of the latter year promoted to be commander of the “ Fury ” 
sloop, and on the i8th of October advanced to the rank of captain 
His ship having been paid off in the beginning of 1784, he spent 
two years in I' ranee and afterwards visited Spam From 1790 
to 1792 be advised the king of Sweden in the war with Russia, 
receiving for his services the honour of knighthood After his re- 
turn to England he was sent on a mission to Constantinople, and 
having joined Lord Hood at Toulon from Smyrna in December 
1793, he, though only on half pay, was actively employed in the 
attempt to burn the enemy’s ships and arsenal In the follow ing 
vears he was engaged in the ( hannel hunting hrench privateers , 
but, having with the boats of his squadron boarded in Havre-de- 
Grace harbour a lugger which was driven by the tide above the 
hrench forts, he was on the 19th of April 1796 compelled to 
surrender and sent a prisoner to Pans By means of forged orders 
for his removal to another prison he made his escape from the 
fernple, and, crossing the Channel in a small skiff picked up at 
Havre, arrived m London on the 8th of May 1798 In Oitober 
he was appointed to the command of the “ Tigre,” 80, and was sent 
to the Mediterranean By a very curious decision of the govern- 
ment he was joined in commission with his brother Spencer Smith, 
minister at Constantmople Learning of Bonaparte’s approat h to 
St Jean d’Ac re, he hastened to its ri lief, and on the i6th of Man h 
1799 captured the enemy’s flotilla, after which he suictssfullv 
defended the town, compelling Napoleon on the 20th of May to 
raise the siege and retreat m disorder, leaving all his artillery 
behind For this brilliant exploit he received the special thanks of 
the Houses of Parliament and was awarded an annuity of £1000 
On the 24th of January 1800 he took upon hunself to make the 
convention of FI Arish, bv which the French were to have been 
allowed to evacuate hgvpt His action was disallowed by his 
superiors, who insisted that the Prench must surrender Sul>- 
sequently he co-operated with Abercromby, under whom he 
commanded the naval brigade at the battle of Aboukir, where 
he was wounded On his return to England he was in 1802 
elected M P for the city of Rochester In March 1803 he was 
commissioned to watch the preparations of the French for an 
invasion of England Having on the 9th of November 1805 been 
promoted to be rear-admiral of the blue, he was in the following 
January despatched on secret service for the protection of Sicily 
and Naples His conduct was as usual brilliant, but, also as 
usual, his vanity and self-assertion led him into quarrels with 
the military officers He relieved Gaeta and captured Capii, but 
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On the 25th of Jcinii iry 1807 received ord( rs to proceed to Milt-i, 
whence he joined Sir John Diukvvorth, who was sent to act 
against the Turks On the 7 th of hchruary, with the rear division 
of the S(juadron, he destroyed the Turkish fleet and sjnked the 
batteries off Abydos In November following he was sent to 
blockade the Tagus, and wis mainly instrumenttd in embarking 
the Portuguese prince regent and royal fimily for Rio de Janeiro, 
after which he was sent as eommander-in-ehief to the coast of 
S Amenea in February 1808 At Rio he was entangled in 
another quarrel with the British minister, Lord Strangford, 
and was summarily reealled m 1809 On the 31st of July 1810 
lie was made vite-admiral of the blue and on the 18th of July 
1812 was despatched as second in command under Sir Ldward 
Pellcw (afterwards Viscount Exmouth) to the Mediterranean, 
but the expedition was uneventful His term of active service 
practically closed m 1814 lie was made K f B in 1815 and 
m 1821 admiral The later years of his life were spent at Pans, 
where he died on the 26th of Mav 1840 Ills restless self- 
assertion brought him into collision with many of his contempor- 
aries, including Nelson and Sir John Moore Colonel Bunbury s 
Narrative of some Pa’isages in the Great War with Arawee tontains 
a m )st amusing account of his tlieatru al vanity But though by 
nature a boaster he was both daring and ingenious 

bee Barrow, Life^of idmi/al bir W S btmth (2 voE , 1848) 

SMITH, a worker m metals Ihe O Eng smid, Du smid^ 
Ger Schmied, &c , are from an obsolete Tent verb smetllian, to 
forge The root is seen m (jr a graver s tool It is 

apparently not connected with “smooth,” where an origin d 
m h xs been lost Ihere is no foundation for the old etymological 
guess will'll identifies “smith” with “to smite,” as the one 
who smites or belts iron When used without such qualifit ation 
iS appt irs ill “ goldsmitli ” “ silversmith,” , the term means 
1 worker in iron, espee 1 dly as indu iting a “ bla< ksniith,” one 
who forges iron, as opposed to “ whitesmith,” the finisher and 
pol sher of iron, or “ tmsmith, ’ a worker 111 tin The word has 
originated one of the commonest of English surnames, sometimes 
taking various are hue forms (Smyth, Smytlic, Smigth, , 
ilso German Schmidt) 

SMITH COLLEGE, an American institution for the higher 
education of women, at Northampton, Alassachusctts It w is 
founded by the will of Sophia Smith (1796-1870) of Hatfield, 
who gave money to Smith Academy m Northampton and to 
Andover Iheological Seminary, and who left about $^65,000 
‘ for the establishment and maintenance of an institution for 
the higher education of ) oung women, with the design to furnish 
them me ans xnd f u ihties for edue ation equ d to those whu h are 
afforded m our e ollegt s for ^ oung men ” , she < hose North ampton 
as the site of the college and selected the trustees The college 
was chartered in 1871 and was opened in 1875 

eia the colic g( campus m lUe cc.itrU put of Northampton are 
Colli g Hill, with iilmmi^tr itivc olliccs, an assembly hill, ami 
lecture looms Sci lye Hc»ll, with chpirtmcat olliccs and iccitilion 
rooms i libiaiy, completeci in mio lad containing 30,000 volumes 
m th it year , an amhtonum, wilu a 1 irgc org in md i seating c ip u ity 
012500, the Lilly 11 ill of bciencc , uhcimstiy 11 ill , an astionomic il 
obscrvitory Music Hdl the Hillyer Art Callcrj, wiili an en- 
dowment ot $50,000 for the increase of its collections , llu Students 
Building for the social life of the students the Lymin Plant House 
lud the Botanic Lardcn the Alumnae Gymnisuim the Mhn 
Recrcaticm hii Id , sixteen (m 1910) dwelling-house for lh< students 
on the plan ol piivate homes, not dormitories, an infirm iry and 
Simnyside, a home lor cemv ilc scents I ntrance rt cpiiic mints differ 
little from tliose of the Collcg Liitnnce Lxamm ition Boaid Ml 
undcrgradiiite courses ue 1 irgc ly elcetive and hid to the digrte 
of Buhclor of Arts Graduate courses lead to the degrees of 
Master of Arts and Doctor of J’hilosophy, the litter degree being 
raiely conferred and only in recognition of high scholarly ittam- 
meiit and of ability to carry on origin il research In 11J09-1910 
tin re were 104 teachers and 1635 students (of whom 8 were giaduati 
students), an 1 the college had an endowment of about $1,300,000 
The annual tuition charge was $100 until 19014, when it became $150 
There are six fellowship-., of $ 500 each winch are granted for gr iduate 
research and there are many unelcrgradu ite scholarships, and loans 
are made to needy students by the Smith Students Aid Society 
(icSpy) The College contributes to tlie Ame rican C lassical Schools it 
\thcns and Rome, to the Zoological Station at Naples, and to the 
Miime Biological Laboratory at Woods Hole, Massachusetts Ihe 
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first president of the college from 1K73 to September 1910 was 
I iwreuus Cl irk Se ( lyi (b 1837), igriduiti of Union College and of 
Xiidovcr 1 htologie il Se mm uy 

SMITH’S FALLS, a town and outport of Lanark county, 
Ontario, Canada, on the Rideau river and canal, and the Cainadian 
Pacific railway, 28 m N VV of Brockvilk Pop (1901) 5155 
Ucontuiis saw, shingle, woollen and planing mills, and large 
igneultural implement works, and has rcgulir steamer connexion 
with Kingston and Ottawa by the Rideau river and canal 

SMITHSON, HENRIETTA CONSTANCE (1800-1834), Irish 
actriss, was the daughtir of a theatrical managir She made 
her first stage appearame in 1815 at the Crow Street theatre, 
Dublin, as Alhin i Mandeville in Reynolds s Will Three years 
latir she made her first I ondon appearance at Drury Lane is 
1 etitia Hardy She had no partuular success m Ingland 
bit m Pans, m 1828 and 1832, whither she first wint with 
M.i( ready, she aroused immense inthusiasm as Desdemona, 
Virginia, Juliet and Jane Shore She had a host of admirers, 
among them Hector Berho/ (qv), whom she married in 1833 
Ihey separated in 1840 At the time of her marriage her 
populanty was already over aiul she was deeply in debt A 
benefit wis given her, hut she hvJ the morlifii ation of seeing 
a rival apphiidcd when slic herself was coldly received She 
retired from the stage, and died on the 3rd of Mareh 1854 

SMITHSON, JAMES (1763-1829), British chemist and mmeral- 
eigist and founder of the Smithsonmn Institution at \\ ashington, 
a natur.il son of Hugh Smithson, ist duke of Northumberland, 
by Mrs Fli/abeth Keate Macie, a granddaughter of Sir George 
Hungeiffird of Studle/, was born in Franee in 1765 He was 
edue ate d at Pembroke College, Oxforel, where he graduated 
m 1786, and was known m early life as James Lewis (or Louis) 
Mae le He toe>k the name of James Smithson about the year 
1800 His attention was given to ehcmistrv and mineralogy, 
and he published analyses of e damme s and other papers in the 
Annals 0} Philosophy and Phil Irans The mineral name 
“ smithsonite ’ wis originallv given m his honour b\ Beudant 
to zinc carbonate, but having also been applied to the silicate, 
the name is now rarely used In 1784 he accompanied Faujas 
St Fond m his journey to the Western Isles, and m the English 
translation of the Iravds in England, Scotland and ihe Hebrides 
(1799) Smithson is spoken of is “ M de Mecie^s of London ” 
He was elected F R S in 1787 He died at Genoa on the 27th 
of June 1829 B\ his will he bequeathed upwards of £100,000 
to the United States of Amcrua to found the Smithsonian 
Institution Ihe institution (see below) was founded by act 
of Congress on the loth of August 1S46 

See James bniituson ind liis Bequest' (with portraits), bv 
W 1 Rhees, and The Si^ientific Writings of James bmitjison,’^ 
edited by W J Rlue>s, Smithsoman Misc Coll , vol xxi (1879- 
i«8o) 

SMITHSONIAN INSTITUTION, an American institution of 
learning m Washington, D C , founded hv the hccjuest eif James 
Smithson (qv), who seems to have known of ]oel Barlow’s 
plan foi a national institution of learning in the city of Washmg- 
ton m aeeorclinre with Geoige Washington’s recommendation 
in his f.irewoll iddress of 1796 His estate was left to a nephew, 
Henrv fames Hungerfnrd, with the stipulation that should 
Hungeiford die without issue the whole estate should go “ to 
the United States of America to found at Washington, under 
the name of the Smithsonian Institution, an establishment for 
the nil re ise and ddlusion of know! dge among men ’ Hunger- 
ford died without issue in 1833 I here was much opposition in 
America to the accept inee of Smithson’s bequest, c spec i illy 
hv John r r ilhcmn and others who held that Congress liad no 
jiower under the Constitution to accept such a gift, hut the 
gilt w IS accepted, largelv through the efforts of John Quincy 
Adams , and Richard Rush, sent to England as agent for the 
United States, quickly obtained a verdict for tlie American 
claim to the estate In September 18 38 £104 960 in gold 
sovereigns was delivered from the chpjier “ Mechator ” to the 
Philadelphia mint, where it was recoined into American money, 
$308,318 46 , in 1S67, after the death of Hungerford’s mother, 
a residuary legacy of $26,210 was received and the fund then 
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amounted to $650,000 An act of the 7 th of July 1838 (repealed 
m J841) directed the investment of the money m state bonds, 
and $500,000 was invested in Arkansas bonds which proved 
worthless, but Congress, considering that it was a trustee of the 
fund, made an appropriation to cover the loss Bv other gifts, 
notably that of $250,000 from Thomas George Hodgkins (d 
i892)of Setauket, Long Island, NewYork, the fundwas increased 
in rgio ic amounted to $944 qi8, drawing interest at 6 % 

There were many different suggestions as to how the fund 
should be used The character of the National Institute (called 
N itional Institution before 1843), which was organized in 1840 
“ to promote science and the useful arts and to establish a 
national museum of history,” had a great influence m shaping 
the act (approved on the 10th of August 1846) establishing the 
Smithsonian Institution and providing f ir an “ establishment ” 
by this name composed of the president, vice-president, 
secretaries of state, treasury, war and navy, the postmaster- 
general, the attorney-general,’ the chief-justice of the supreme 
Court and the commissioner of the patent office of the United 
States, the mayor of the city of Washington (amended m 1871 
to read governor of the District of Columbia), ami su< h other 
persons as they may elect honorary mt mbers The same act 
provided for the government of the Institution by a Board of 
Regents composed of the vice-president of the United States, 
the mayor of the city of Washington (amended in 1871 as above), 
three members of the Senate (appointed by its president), 
three members of the House of Representatives * (appointed 
bv Its speaker), two members of the National Institute of the 
City of Washington (chosen by joint resolution of the Senate 
and House of Representatives), and four others, inhabitants 
of four different states, the Board chose from its members a 
chancellor (in practice the vice-president of the United States 
until 185c and since then the chief-justite) The act provided for 
the delivery to the Board of Regents and the maintenance in the 
buildings, which were to be erected according to the act, of 
“ all objects of art and of foreign and curious research, and all 
objects of natural history,” Ac , belonging to the United States, 
including the collections of Smithson , and it enacted that any 
applicant for copyright should deliver one copy of the work 
to be copyrighted to the liliranan of the Smithsonian Institution 
and another to the I ibrarian of Congress Thanks to the 
efforts of J Q Adams, provision was made for the use of the 
income of the fund only and the prmcipal was permanently 
invested 

The Regents met on the 7th of September 1846 Those 
appointed were George Evans, Sidney Breese and Isaac 
S Penny backer, senators , Robert Dale Owen, William J 
Hough and Henry W Hilliard, members of the House of Repre- 
sentatives , Rufus Choate, Gideon Hawlev, Ricliard Rush 
and William C Preston, by joint resolution, from four different 
states , and Alexander Dallas Baehe and General Jobcjih 
G Totten, from the National Institute They elected (Dec 
1846) as first secretary and director of the Institution, Joseph 
Henry, then professor of natural philosophy in the College of 
New Jersey (Princeton University), who presented in his first 
annual report (Dec 1847) a “program ot organization ” * The 
first paragraph contained the following — “ To Increase Know- 
ledge It IS proposed (i) to stimulate men of talent to make 
oiigmal researches, by offering suitable rewards for memoirs 
containing new truths , and (2) to appiopriate annually a portion 
of the income for particular researches, under the direction of 

’ The Secretary of the Interior was added m 1877 and the Secretary 
of Agriculture m 1894 

® No honorary members have been chosen since 1873, and an 
amendment of 1894 omits the provision for their election 

* In January 1847 James D Westcott objected to the constitution- 
ahly of the act because by it members of Congress were appointed 
(contrary to section 6. part u of the Constitution) to civil offices 
under the authority of the United States created during their term 
of office in Congress 

* 111 1865 the actual granting of copyright was transferred from 
the Smithsonian Institution to the Library of Congress 

® ReprmteU in Smtthsontan Insfttuiton Miscellaneous Colleclt^fns, 
vol xja pp 399-406 


suitable persons To Disuse Knowledge It is proposed (i) to 
publish a senes of periodical reports on the progress of different 
branches of knowledge , and (2) to publish occasionally separate 
treatises on subjects of general interest ” 

Heiuy was extcutivc head (secretary) of the Institution from 1846 
until lus death in 1878 and its organization is due largely to him 
He opiiosed the scheme for tixe gradual formation of a general library 
under the charge of the Institution, and in 1855 committed the Board 
of Regents to a repeal of the previous practice of spending one-half 
of the annual income on the museum and library, and this action 
was approved by an mvestigatuig congressional committee ® Partly 
bt cause of tin. prominence given to meteorological research when 
Henry was at tlie Albany Ac vdtmy, and partly through the influence 
of James Pollaid Lipy (1785-1860), in 1846 a plan was presented for 
tue uuffication and systi matization of weather observation under 
the Institution, and m December 1847 an appiopnation was made for 
sueh meteorologiea’ nsiarch m 1849 telegraphic transmission of 
me teorologie U intelligence collected by the Institution was begun 
in 1850 a standard Smithsonian barometer ' (Arnold Guyot s 
improvement of Jirnst s improved Fortin cistern barometer ) 
was first distnbuted weather maps were successfully made m 1856 
and m 1870 the me teorologie il work of the Institution was incorpor- 
ated as the Weather Bureau, independent of the Institution After 
1854 Henry s annual reports contained a general appendix ’ with 
reports of lectures, such as were held under the auspices of the 
InsUtution until 1865, summaries of correspondence, special papers, 
c^c Befoie 1870 meteorology bulked largely m these reports after 
that year there was more North American archaeology and ethnology 
bpei eer F Baird, Henry s successor, incorporated in the generd 
appendix annual reports on tl\e progress of the sciences, and he 
perfected Heniy s system of mteraational exchanges, under which 
the Institution, through agents m the principal cities of Lurope, ex- 
changes its own public itions, those of other departments of the 
United States ^ivernment, and those of learned societies for foreign 
publications Baird had been at the head of the United States 
N itional Museum, a branch of the Institution, before he became 
secretary of the Institution, and it was particul irly developed during 
lus administration It was built up around the colh ctions of the 
United States Pitent Office, which wire turned over to it in 1858, 
and those of the National Institute, transferred to the Smilhsouun 
Institution in 1861, when the Institute was dissolved A part of the 
collection (including Smithson s collection) was deslioyed by flic in 
1865 The small art collection whuh remained was exhibited m the 
Corcoran Gallery until 1896 A new building for the Museum was 
erected m i88i Mrs Harriet Lane Johnston (1833-1903) kft her 
art collection to a national gallery ol art, when such a gallery should 
lx established, and in 1906 tlie bupreme Court of the District of 
Columhii dccretd that the art collection of the National Museum 
was a National Gallciy and turned this collection over to the 
National Museum, whose art coUi ctions have been called since th it 
time the National Gallery of Art and have been enlarged by the gift 
from Charles L Freer of Detroit of more th in 2300 pieces (since 1904) 
mcluding the work of American artists ((.specially Whistler, Tryon 
and 1 W Dewing) and of Japanese and Chinese masters, and by the 
gift of about yo American p iintings from W 1 Evans of New York 
City The museum gamed much valuable archaeological and ethno- 
logical matciial from the exploring paities sent out under J W 
Powell, excellent ichthyological specimens through Baird s position 
as United States Fish Commissioner, and general collections from the 
exhibits made at the Centennial Fxhibition of 1876 by the United 
States government , and it has a good herbarium The Bureau of 
Amcne in Ethnology was established as a branch of the Institution 
in 1879, when the vanous organizations doing survey work m the 
West united is the United States Geological Survey and anthropo- 
logical and ethnological research was transferred to the Smithsonian 
Institution The director of the Bureau of Fthnology m 1879-1902 
was J W Powell , he was succeeded by William H Holmes 

Secretary Baird planned an astrophysical observatory and in 1887 
appointed as assistant secretary of the Institution, to take charge ot 
the observatory Samuel P Langley {q v ),who succeeded as secretaiy’ 
upon Baird s death in the same year In 1890 a small observatory 
was built m the Smithsonian Park m 1891 an apjiropnation was 
made for astrophy''ieal work and $5000 was contributed by the 
executors of Dr J H Kidder (1842-1889) Langley s prmcipal 
research m the observ.itory was on the nature of the infra red 
portion of the spectrum His name is also closely connected with his 
paper entitled Experiments in Aerodynamics (i8yi), and with the 
experiments and mathematical studies earned on umlcr the Institu- 
tion which proved that a machine other than a balloon could be 
made wluch would produce enough mechanical power to support 
itself and fly Under the terms of the Hodgkins bequest prizes were 
* Congress was long jealous ot thi power of the Board ot Regents , 
and in Congress there was for many yiars open opposition, notably 
on the part of Andrew Johnson, to the very existence ot the Institu- 
tion 

' In January 1907, after Langley s death, Charles Doolittle 
Walcott (b 1850), i geologist, director ol the U S Geological Survey 
in 1894-1907, became secretary of the iustitutiou 
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ofiered m 1893 for research and invi stig ition of atmosphenc air 
la connexion with the welfare of mankind , m 1895 an awud of 
$10,000 was made to Lord Rayleigh and Sir William Ramsay for their 
discovery of argon and a medal w is awarded to Sir James Dewar 
in 1899 and one to Sir J J Thomson m 1901 During LKinglcy s 
administration the American Historical Association was incorporated 
in i88y as a branch of the Institution, to whose secretary it makes 
Its a mual reports , and the National Society of the Daughters of the 
Ameiiem Revolution was similarly incorporated in 1896 liy acts 
of Congress of the 2nd of March 1889 and the 30th of April 1890 the 
National Zoological Park was estabhshed under the Institution 
and n a park of 266 acres in the valley of Roek Creek a smill colh c- 
tion was installed In Langley’s Annual Reports the summaries ol 
the aelvanet of science were omitted m 1889 and there liter spcei il 
pipers of interest to professional students weio published m their 
pi ice The binithsoman Paik occupies a square equivalent to nine 
city blocks, almost exactly the same size as the Capitol giound^ 
Ihe oldest building, that of tiie Institution proper, was cieeted m 
1847-1855 , it 13 Seiieea brown stone m a mmgleel Gothic ind 
Romanesque style, designed by J ames Reiiwiek, atei occupies the b W 
comer of the grounds L of it is the building of the United btates 
National Museum (330 ft sq ), erected m 1881 , and on the N side of 
the park is the new building of the National Museum (1903) On the 
grounds is a bronze statue of Joseph Henry by W W Story 

1 he Institution publishes Annual Reports (i8 46 stq ) ,m which the 
Reports of the National Museum were included until 1884 — since tlieii 
they appeared as part 11 of that Report, Ihe Smtthsoman 
Contrtbuhons to Knowledge (quarto, 1848 sejq ) J he Smithsonian 
Miscellaneous Collections (octavos, 1802 sqq ) , Proceedings of the 
United States National Museum (1878 sqq ) , Bulletin of t^ United 
‘ilates National Museum (1875 sqq ), containing larger monogr iphs 
than those printed m the Proceedings, and occasion il Special 
Bulletins, Annual Reports of the Bureau of American Lthnologv 
(1880 sqq ) , Bulletin (1877 sqq ), mclmling The Handbook of 
American Indians North of Mexico (1907), part 1 being Built tin 30 
and Contributions to Notth American Lthnology (1877 sqq ) , Annals 
of the Astro physical Observatory (1900 sqq) , and Annual Reports 
of the American Historical issoctalion (1S90 sqq ) 

AuTSORirits — bee Wm J Rhtes, A List of Publications of the 
Smithsonian Institution, 1846-1^0^ (Waslungton, 1903), being No 
1376 of the Smithsonian Miscellaneous Collt ctioas , al o Lht 
Smithsonian Institution, i846-iSg6 Ihe History of its hirst Half- 
Century (Washington, 1897), edited by Crcoige Brown Ooodi 
assistant secictary of the institution Wm J Riiees, bmithson and 
Hts Bequest (ibid 1880), and The 'smithsonian Institution, 1640- 
/8^ (ibid 1901), And Richa.rd Rathbuii, I he National Croilerv of Irl 
{ibtd igog), being Bulletin 70 of the U b National Museum 
SMOHALLA, or Shmoquala (t e “ preacher ”), chief of tht 
Wanapum tribe of North American Indians and founder of the 
religious sect called Dreamers, was born about 1820 On one 
occasion after a tribal fray he was left for dead, but recovered 
and journeyed through California, Mexico, Arizona and Nevada 
to hb old home on the upper Columbia, Washington, where h'^ 
announced that he had been in the spirit world and had returned 
with a new revelation This consisted m a return to primitive 
Indian customs, and a priesthood and ritual based on the 
Roman Catholic type Besides Sunday services the Dreamers 
hold a service for the commemoration of the dead in early spring, 
and thanksgivings for salmon and for berries in April and m 
October respectivelv Smohalla had frequent trances and his 
influence extended over most of the tribes of eastern Washington, 
and Oregon and western Idaho The sect gave some trouble 
m 1870 by refusing to come under reservation rtstrietions A 
church was e tablished at Priest’s Rapids on the upper Columbia, 
and one at Union Gap on the Yakima reservation 
See James Mooney, ‘ The Ghost-dance religion," m 14th Ann 
Rep Bureau of Ethnology (Washington, 1896) 

SMOKB (from 0 Fng smeocan, to smoke, reek, cf Dutch 
snwok, Ger Schmauch, probably allied to Gr a-fivxeiv), the 
vapour or volatile matter whu h escapes from a burning substance 
during combustion, especially the visible vapour produced by 
the burning of coal, wood, peat or vegetable substances gem rally 
In this article the various legislative and other measures recom- 
mended or adopted for the abating of the nuisance caused by the 
excessive production of smoke are dealt with For smoking of 
tobacco see Tobaccx) and Pipe, and for opium-smoking Opium 
Smoke Abatement — The nuisance created by cod smoke 
seems to have been recognized in London since 1306, when a 
citizen was tried, condemned and executed for burning “ sea 
cole ” in the city of London , but it is only in more modern 
times that the question has been regarded as one of real practical 


importance In 1785 the first smokc-abating invention was 
patented by James Watt, and m 1800 a mechanical stoker was 
patented by Robertson In 1815 Cutler patented the first 
would-be smokeless grate for domestic purposes , and his 
principle of feeding underneath was afterwards adopted by 
Dr Neil Arnott In 1819 a parliamentary select committee 
was appointed “ to inquire hovv far j)ersons using steam-engines 
and furnaces could erect them in a manner less prejudicial to 
public hialth and comfort ” In 1843 anollur select committee 
recommended the introduction of a bill prohibiting the produc- 
tion of smoke from furnaces and sleam-engints In iBqi, yet 
another select committee reiiorteel that such an ict could not 
in the existing state of affaiis be made to apply to dwelling- 
houses The Acts of 1845 and 1847 followed as the result^ of 
these inquiries , and simt then there has been much legislation 
brought to bear on factories and railways 

Ihc Pubhc Health Act 1875 contains the statutory law as to the 
emission of smokt and applies throuf. liout tlic country, except to 
London and a few large piovinciil towns such as Manchester, 
Liverpool, ShctlKld, Lieds Bi idford and Nottingham, where smoke 
nuisances are controlled by special local acts Ihe law applying 
to the Metiopoli* IS identical with tljat which governs tlu country at 
large, and is contained m the Public Health (l^ndon) Act 1891 

Section 91, sub section 7, of the Pubhc Health Act 1075 enacts 

Any hreplacc or furnace wluch does not, as far as practicable, 
conaume the smoke arising from the combustible used therein, and 
which IS used for working engines by steam, or m any mill, factory, 
dyehousc, brewery baki house or gaswork, or in any manufacturing 01 
trade proei ss whatsoever , and sub-sec t>, ‘ iny eliimney (not being 
the chimney of a private dwelhng-house) sending forth black smoke in 
such quantity as to be a nuisance shall be deemed to be a nuisanic 
hable te) be elealt with summarily in manner provided by this act 

A further clause pi ovules that for the purposes of sub-sec 7 the 
offence IS not menly tne emission of smoke, but the use of a firc- 
pl lee or furnace which does not as far as practicable coisuine the 
smoke, and this enables a teehnical defenee to be raised which in 
practice has be< n found to destroy the i fhe ley of sub-sec 7 Under 
sub see 8 the mere fact of si nding forth bl ick smoke in such quantity 
as to be a nuisance is an ofteiiee, unless it be emitted fiom the 
chimney of a private dwelling house Ihis sub section is therefore 
dways icsoitcd to by samtaiy authorities who initiate prosecutions 
for smoke nuisances It has been decided that where black smoke 
issued from a chimney several tunes a day for varying pcnoils the 
magistra*e was juslilied m finding that the smoke issued in such 
quantity as to be a nuisance, although it was not shown that any 
particular peison, or property, wis injuriously affected tucreby 
(South 1 oudon Electric Supply Lo‘'p<. lOtion v Pernn (1901) 2 KB 
180) It has also be“en held that smoke need not be injunous to 
health in order to be a nuisance (GasI ill v Baylev ^o L T N S 310) 
It thcrcfoie follows that the issue of bl lek smoKi from ordinary 
f letory ehiminys is ptr se a nuisante trom a piaetieal point of 
view, however, it is often found difficult to identify exactly the 
colour of the smoke the dppiaiance of which vanes in accordance 
with the position of the obserx er, and the light behind or in front of 
the smoke To aid inspectors vaiious smoke charts and msUuments 
have betn devised, none of which is wholly satisfactory The best 
chart IS tht Ringkinann smoke scale made by ruling black lines at 
right angles on a white background It has six shades, numbered 
0-5, obtained by graduating the thickness of the hncs 

The difficulty of accurately defining the colour of smoke has 
led to a moacment, initiated by the I ondon Countv Council, 
for securing the deletion of the word “ black ” from the Public 
Health Act, so as to l(a\e to magistrates the duty of deciding 
a tjiK stion of fact whether the smoke complained of constituted 
a nuisance The Nottingham Improvement Act 1874 (sec 74) 
tout 11ns the most efficacious proxisions in regard to smoke 
nuisances whu h are to be met with in England It enables 
steps to Ik taken in cases where the engines or furnicts arc not 
suitable, and if they are propirly constructed, but ncgligtntly 
used, it enables the fireman or other responsible emplojte to 
be fined 

Although steam-engines and factories consume individually 
much more coal than dwelling houses, thc^ alone xrt not respon- 
sible for the smoke nuisam e, for there is little doubt th it domestic 
firts are mainly responsible for the smoky condition of the 
atmosphere of our towns, for they continue to evolve smoke 
undeterred by legislation In 1881, hov\t\er, a movement was 
begun b> the National Health Society ind the ^yrle Society, 
which resulted in a smoke ab itcmi nt exhibition being h( Id at 
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South Kensington At the close of the exhibition a national 
smoke aliati ment institution, with ofTi( < s m T ontlon, was former! 

In the United Kingdom the subjci t takes an important pku e 
in the programme of the Royal Sanitary Institute, whilst the 
Coal Smoke Abatement Society is devoted to improving the 
prevailing conditions, especially in the Metropolis, and has 
organized a number of exhibitions and conft rences on the 
subject Several smoke abatement committees exist m the 
provinees 

A knowledge of thr nature of coal and of its combustion is essential 
for an undcrstamlmg of the smoke problem Eor the purposes of this 
article coals may lx clissilitd as smoke producing or bituminous, 
and smokeless, the former including all those varieties most commonly 
used as fiitl Ihc elementary eonstituenls of such coils aie carlxm 
(generally about 80 %), hydrogen, nitrogen, oxygen and sulphur, 
and they ilso contain a vaiying quantity of earthy impuiity or ash 
The process which occurs in a coal hie consists of two distinct 
operations I he first, which n (juires a eomjiai ativcly low tcmjH ra 
turc and is independent of the jiresence of an, u one of destiuctivt 
distill ition, similar to that which occurs m the retorts of gxsworks 
It results m the decomposition of the coal, and the formation of tlu 
following substances — (i) hydrogt n, marsh-gas, carbon monoxide 
ethylene, benzene, other hydrocarbons of the parafhn and benzenoid 
series, wafer all of which are cither gaseous at the temperature at 
wlileh they are formed or capable of lx mg converted into gas at some- 
what higher t« mperatures, rnd all of which are combustible cxcejit 
fhc water (2) ammonia and othei nitrogt nous compounds and 
certain compounds of sulplmr, which are also volatile and com- 
bustible , (y) coke, which consists of caibon (and ash) and is non 
vol itile but combustible It is these products of distillation not the 
coal its( If, that burn, m the strict sense of tlio word , and this seco i<l 
process rcqmrt s the pttsence of air and also a much higher tempi ra 
ture than the first If the combustion is jicrfect, th< only products 
arc (i) water \apour, (2) eirbon dioxide, (y) mtiogcn and 4) 
suljihur dioxide, the first of which contains all the hydrogen oiigmally 
present m the coal, the second all the carbon, tlie fourth all tlie 
sulphur while the nitrogen is liberated as such together with tlu 
very much largi r volumes of nitrogen d( rivi d from the air which ha^ 
supplied tlu mciHsary oxygen Ihest products are dischirged 
through the chimney 

Iwo things are necessaty for ensuring sueh complete combustion, 
viz an dihxiuate, but not too large supply of iir, projurly ad- 
ministeied, and the muntenance of the reijuisite tempeiatiire In 
practice, howiver, these conditions are never perfectly lulhlled, and 
consequently the combustion of coal is always more or h ss imperfect 
and gives rise to a complex mixture of vapours llus mixtuic con- 
tuns not only the eombustion products already nu ntionetl, but il->o 
the following nnbnrtt or partly burnt ehsUllation pioducts (5) 
hydiogen, (6) hydrocaibons, (7) eirbon monoxule, (81 unbunt 
carbon m a very finely divided state, and also considerable volumes 
of unust d air 

Usually the name “ smoke ” is applied to this vaporous 
mixture discharged from a chimney only when it coni tins a 
sufficient amount of fmtly divided carbon to render it dark- 
coloured and distinctly visible The quantity, however, of this 
particular ingredient is apt to l)e overrated It always bears an 
extremely small proportion to the vast volumes of water-vapour, 
carlxjn dioxide and mitogen with which it is mixed , it probably 
never amounts, even m the worst cases, to 3 % of the weight 
of the coal from which it is forme el , and its imfiortance, reckoned 
in terms of so much fuel wasted, is certainly not greater thin that 
jf the unburnt hvdrogtn and hydrocarbons It is perhaps 
best to use the name “ smoke ” for all the prodiu ts of imperfect 
combustion (s to 8) whuh .irc avoidalile, as eontrasted with the 
tiec(s,ary and unavoidable ingredients (i to 4) The problem 
L)f smoke abatement is thus seen to resolve itself into the 
problem of the production of perfect combustion 

Th( serlution of this problem would lead to an important saving 
n fuel It h^s been calculated that at hast twiee as much 
.oal IS used in boiler fires and six times as inmh m domestic 
ires as is theorelu ally required for the production of the effects 
obtained A considerable portion of this loss is certainly un- 
ivoidable , nevertheless, much of this enormous waste could be 
prevented by improved methods of combustion Another 
idvantage is the gam m cleanliness and public convenience 
lot only would there be an end *0 sootv chimnevs, but the 
itmosphere of towns would no longer be polluted by imburnt 
arbon, whose total quantity is enormous, though the amount 
ontained in* any given puff of smoke is very small The 
‘ London ” or “ j)oa-soup ” fog would be avoided, not because 


togs would become any less frequent than now m 1 ondon and 
other large cities, but because thry would lose th< ir distinctive 
grimy opacity 

An uivestigation of London fogs was made m 1901-1903 by 
the Meteorological Council with the assistance of the London 
( ounty Council, from which it apj)eared that 20 % of fogs were 
entirely due to smoke, and that in every case the density and 
duration of fogs was enormously added to by smoke 

It IS often stated that these fogs are caused by the smoke that 
blackens them but this is an eiior Tht combustion of coal is 
etrtainly responsible for their existence, but it is the sulphur of the 
'coal (oxidized ultimately to sulphuric acid), and not the carbon, 
that IS the active agent So long as coal is burnt at all this manu 
factiire of sulphuric acid mil of fogs must continue , it is not to be 
got rid of by impiovtd methods of combustion, though the character 
of the fogs may be materially improved Ihe evil effects of town 
air on plant life and human lungs, dso ofti n attributed to prcventible 
smoke , are m like manner due to this non-preventiblc sulphuric aeul 
Sixteen million ions of coal aie annually used in London for heating 
I>mjK)sts and it his lieen shown by Dr Rideal that, as the sulphur 
content of this coal ranges from 1 tc 2 %, there is diffused m the air 
of the metropolis from half a million to a million tons of sulphuric 
acid every ye.ir Ihe extent to which smoke and fog affect life and 
injuie property is, perhaps, a matter of opinion It has, however, 
Ixen provid that the death-rate cnoimously expands m foggy 
wiather, and the Hon Kollo Russell has made a careful calculation 
showing the extra eost which the smoke nuisance annually imposes 
upon I ondon ihe figure at which he has arrived is / 5,470,000, 
incluiling damage to buildings fabrics and works of art 

The amount of coal consumed each year m the country was 
calculated by the Royal Commission on coal siqiplits to amount to 
i(>o,ooo,ooo tons of which 30,000,000 or 19 2 "q are consumed lor 
domestic purposes and ^3 uoo,ooo tons art used in ordinary factont s 
I hirteen million tons are taken by railways, 15,000,000 by gasworks 
and 28,000,000 tons by Die iron and steel industries 

The methotls that have been suggestcxl foi the abolition of smoke 
may be divided into two great classes viz those that seek to attain 
this end by impiovmg the apphamos for the burning of bituminous 
coal, and those that jiroposc to abolish its use and sub titute for it 
some other kind of fuel Iht proposals of the first class may be 
divided into those applicable to domestic j)urposcs and tliose appli- 
tablc to boiler fires anel other Urge -scale optialions Ihosc of the 
second class may be divided aceording to tlu nature of the fu« 1 which 
they suggest Ihe miiumcrable inventions of the lust cliss depend 
for their success (so far as they ire successful) on the attention 
bestowed on the scientilic ncjuisites for comjilc te eombustion, viz 
a sulluunt but not too gnat supply of au, the thorough admixture 
of this air with the jiroducts of the destiuctivc distill vtioii of the 
eoal, and the inamtcnance of a high teinjierature within the fire 
In the old and ciude methods the facts which most militate against 
the atlaimmnt of these desiderata arc (i) that laige masses of 
flesh fuel are thiown on at the top, wlneli cool down the fin when 
the highest tenqieralure is rcquiied , (2) tint the piodiuts of the 
distillation ol this fresh fuel, heated fiom below do not gel properly 
mixed with ur till they h ive been drawn uji the chimney ( j) that 
unduly large volumes of cold au are continually being sucked uj) 
through the fire, eoolmg it and carrying its heat iw ly from where it is 
wanted, and yet withoutrcme dying the second evil In the imjiroved 
melliods icgulanty of suppl> of both fuel and ur is sought so as 
to maintain a steady evolution of dislilHtion products, a steady 
tcmpeiature, and a sle idy and eomplelt eombustion In many 
eases it is sought to waini flesh air befoic it enters the room by a 
regenerative system, the heat being taken from the escaping gases 
whu h would othciwise carry it up the chimney , and in some eases 
the air which feeds the fire is he ated in the same w xy 

Tests applied at the South Kensington Exhibition of 1882 and in 
leeent years by the Coal Smoke Abitement Society acting in con 
junction with the Ollicc of Woiks, for domestic giates and stoves 
hxve included a chenutil examination of the chimney g ise s ob- 
servations of the smoke shaile as indicatng the propoition of 
imburnt carbon, and a record of the amount of coal burnt, of the 
rise of temjK ratine juodi eed of the radiation, and of the amount of 
heat lost by being earned awxy through the chimney Domotic 
giates xnel stoves are divided into six el isses (i) open grates Iia\ mg 
orehn iry Ixittom grids and upw ird diaught (2) open giates having 
solid floors (aelajitcil for slow combustion ’') and upward draught , 
(t) open grites fed from below, supplied with fresh fuel beneath 
the mcanelescent fuel (4) open grates feel from the back 01 fiom 
the sides or from hoppus, (5) open grates having downward or 
back ware’ or lateral draught , (6) elo e stoves I ach of these classes 
IS subdivided according as the apparatus is air- heating ' or 
non-air-heating,' te according as an attempt is or is not made 
to save he at on the regenerative principle 1 he following conclusions, 
ameing others, have been anived at — (a) the air heating juineiplc 
has not lieen appheei with success except in class 5 (b) close stoves 

(class fi) are superior to open grites (total average of classes t-<;) 
m respeet of freedom from smoke nnel of general heating effect but 
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they are greatly inhnor in radiating powtr, (<) the ' slow com | 
bustion ” pnncii)le gives a high ladi ition factor, with a lower 
consum^ition of fuel, but is othciwist not sucussful (</) the class of 
air-ht "vting grafts with downward, backward, or Ithral diaughts 
and with a Ixrge surface of fire brick for radiating heat is, on the 
whole, mod elficunt (s<t Heating) 

In boilci hies, both lor lotoniotivis and for hxed appliances the 
desiderata are cssentnlly the same as in the eise of floinistic firts 
the principles involved aie consequently also the i>,uiie, though tbi 
appliances arc necessarily diffcsrent Ihesc improvements m ly be all 
classed under one or other of two heads, according as tin mode ot 
supplying the fuel or the mode of supplying the an is the subiert of 
the impiovement these two kinds ot improvement m ly of course 
be combined 

In the old forms of furnaci fresh fuel as it is w mb d, is supplu d 
by h ind labour, the furnace doois being opene d anel larg< epiantitu s 
of coal thrown in One result of this is the inrush of gieat \ oluiiu s ot 
cold air, which, aided by the equally (olel iuel, lowers the gtneril 
leinperalute of the fuinace Moehanieal stokeis meet this difficulty 
by supplying the coal regularly m small quantities it a time They 
rn ly be elivided into "coking ’ stokers, which deliver the cod it tlic 
front and gradually push it backward, " sprinkling ' stokers, whieli 
scatter it generally over the suiface of the grate , and underfeed 
stokeis, wluch raise it from below so tint the products ol its di 
filiation pass through the already incandescent fuel 1 he mechanism 
by which these results are attained is ofb n of a complex natuu 

It IS generally recognized that air cannot be e ffieiently supplied to 
the fuinace if admitted only m front, and accotdmgly m my pi ms 
have been devised for supplying it also it the back and sules In 
some cases currents of air arc induced by steam jets but this plan 
has not always piovcd successful The inventions on the regenerative 
principle are more geneially satisfactory In them the air before 
entering tin furnace, is made to circulate through chambers hcateel 
extern^ly by tlie products of combustion, and, having thus icquircd 
a high tempciatuic and absorbed heat that would otherwise have 
been lost is admitted through openings at the budge Many of the se 
appliances are almost absolutely smokelt ss and they are much in use, 
as they have been shown to effect great economy in coal consuinjition 

It must not be foigotteii, however, that with the use of It iineU 
stokers a high degree of boiler efficiency is reached by hand firing 
alone Indeed it his bttn proved by actual tests that, when pitUd 
against untrained men, skilled stokers have raised Hu thcimal 
cfhcicncy of tlieir plant by over ib % without creating smoke 
nuisances In Gciinany stokers aic ^rained under careful state supti- 
vision, and similar work has been st irt< d at the Borough Polytechnic 
Institute by tlu London County Council 

The advocates of the total or partial disuse of smokt ptoduciiig 
coals ire variously in favour of anthracite, coke, ckctiic power, 
liquid fiH 1 or gas 

In some faeloni s, such as malting woiks, anthiacite and other coals 
containing i high percentage of carbon may be and have long In i n 
advantageously use d as fuel Tlu y yield a much smaller percentage 
ot distillation jiioducts than ordmiry coils, and pioduee no smoke 
Ol almost none But they are difficult to ignite, and m smill tins 
difficult to keep burning without forced driught they gi\c \eiy 
little fl ime ann are comparatively « xpensive so that they m under 
consideiable disadvantage as compared with the usual kinds of eoal 
Many grates and stoves have been devised for burning anthracite lor 
domestic heating and some of tlieiii are successful and economical , 
but, in view of th< n itional jui jnd cc m f ivour of i bught and opui 
fire, It is not likely that inthracitc will ever rephice bitaminous coal 
to any gnat extent in the British Isks where the great coal-fields 
undoubtedly are the natural sourets of fuel 

1 his remark, howevci does not apjily to the use of coke and of gas, 
which are th<m,el\es made from coal Coke is produced in large 
quantitu s, both for its own sake and as a by-product in the m inii 
facture of gas for lighting purposes, ind is largely um tl m v irious 
kinds of fuinaccs It giv« s no smoke but it resembks anthracite 
also m being but ill ad ipti d for use m open grates on leeoimt of the 
difiieulty of ignition and the ibscnce of flame 

One of the most notable features of the smoke abatement 
movement in recent yi ars has liccn the mauufiteture of smokeless 
fuels capable of being readily and satisfactorily burnt m ordinary 
housihold grates Ihc use of such fuels is growing and will, 
m conjunction with the enormous expansion m the use of gas- 
cookers and heating appliances, do much to eliminate smoke 
nuisances from private houses Over 750,000 gas-cookers are 
m use in the metropolis alone, and their aggiegate effect in 
preventing the emission of smoke from kitchen chimneys must 
be very great 

Liquid fuel or natural petroleum, which has come into excep- 
tional prominence during recent years as a heating agent, owes 
its success to Its relatively smokeless combustion and high 
efliciency The same applies to gaseous fuel, which includts 
m addition to ordinary coal gas other mixtures of gases which 
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burn with a high heating value and with no deletciious vapours 
or smokt (see h uFi Liquid and Gaseous) Electncit v is now also 
b( ing largel) utili 7 td m factories for power purposes, and is thus 
bearing its share in solving the problem of smoke abatement 

Ste Official heport of the 'smoke ibatenunt LommiUee (London, 
1862) W L I’opplewcll, 1 he Prei l niton of Smoke (igoi) \V 
Nichol on, 'smoke Ibatement (1905) , also the imbhcatious of the 
1 ondon Coal Sinoivc Abatement Soeiety Booth and Kershaw, 
'smoke Vreoentton ami fuel Fconoms (lejoj) Reports of the Laws 
in certain foreign Countries in rceard to hmtsston of Smoke from 
Cktmncs (Eoh ign Olliee 1\< lurn),C 1 2147 (iy«>s) London ! o Inquiry 
(1901 -ifjoz) (K< 1)01 tij to mil by the Meteoiologieal t ouniil) 

(O M I W tii) 

SMOLENSK, a gosernment of middle Russia, belonging partly 
to Great Russia and partly to White RussU, bounded by the 
governments of Meiscow and Kaluga on the L , Orel and ( herni- 
gov on the S , Meigilev anel Vitebsk on the W , and Pskov and 
Tverein the itceners in areiof 21 632 sq m in the W eif the 
gre it (tntril plateau, its N distnets extending tow irds the hilly 
region of the Valdai The rivers being dee ply cut m the plateau, 
the surf lee is ilso billy m the W dislne ts (Smolensk, Doro- 
geibu/h), whenec it slopes aw i) gently teiwirds \ ist pkiins on the 
E and S Carboniferous limestones, containing i few deposits 
of coal (m Yukhnov) and quarried for building puqioses, occupy 
the C of Smolensk , ch Uk appears m the S extremity , while 
tertiary sands, marls and ferruginous clays cover all the W 
The whole is overUin with a thick sheet of boulder clay with 
irregular extensions to the \ , post tertiary sands are spread 
o\ er wide surfaces and pcat-bogs fill the marshy depressions 
The soil, mostly cl ly, is generally unfertile, and stony and sandy 
in several districts The rivers Vazu/a and (jzhat, both flowing 
into the Volga, and the Moskva and the Ugra, tnbutaries of the 
Oka, are channels for flo iting timber The two tnbutaries of tl e 
Dvina — the Kasplva and the Mezha are of much more import- 
ami, as they and their affluents carry considirihle numl?ers of 
boats to Riga Ihe Dniefier takes its origin m Smolensk and 
druns it for more thin 300 m , hut neither this river nor its 
tnhutines (Vop, Vyizma, Sozh and Desna), whose upper 
courses liclong to Smolensk, .ire nav igable , timlier only is floated 
down some of them Many small lakes and extensive marshes 
occur m the N W More than I'nc third of the area is under 
forests The climate is like that of middle Russii generally, 
although the moderiting influence of the dimp climate of W 
Europe is felt to some extent The average yearl) temperature 
at the eity of Smolensk is 45 5° Fahr (January, 13 5®, Julv, 
67 2®) 

The estimated population in igo6 was 1 762,400 It is chiefly 
composed of White Russians (55%) in the W, and (ire it 
Russiins (43%) in the E Most of the inhabitants (98“^J) 
belong to the Orthodox Greek Church, the rest are Nonion- 
formists The gov ernment is divided into twelv e districts, the 
chief towns of which are Smolensk, I 3 v el> i, 1 )orogobu/h Dukhov- 
shini, Elnya, (^.zhitsk, Krasnyi, Poryechie, Roslavl, Sychevka, 
Vyizma and Yukhnov 

Notwithst inding tht unproductive soil and the frequent failures of 
crojis (especially in the N W), the clmf occupation is agriculture 
Out of tht total aica "o is held by the villagi comniuniUcs, 52 "’o 
by pnv ite persons and 2A by the crown 7 "o is uneulUvable 
Ni irly 30 of lilt suifut is aribli 1 ind and over 20 "o is under 
meadows Tht principal ciops ire rye, wheat, oits hailc> buck 
wheat and potatoes Co am his to bt inijiorttd Improved agn- 
eultiiril implenu Ills are liegmmng to be manufacturtd within the 
goveinnicnt, and to be usecl by the landlords ana partly also iiy 
tin. piasaiils n i\ anti lump aie important tiops, and some 
tobact o is giown The In t stot k of tht peasantry sufft r Irtim a w ant 
of mt idow md pasture land whieh is chitfly m jirivate ownership 
Ihe peasantry are mostly very poor, m eonsetjuence not only ol the 
French invasion in 1812, the effects of which arc still felt, but also of 
insiilhtient allotments ami v\ant of meadows In the w ly of mining 
phosphonte only is extracted The most important indiistncs are 
cotton, oil and jiaper mills, distilleries and brewtnes ihe timber 
trade and boat-buiUlmg are important sources of income, but more 
than one-half of the mile population of west Snioknsk leave their 
honus every \i ir in st ireh of work, jjrmeip illy as navvies throughout 
Pnssi I A livt ly traffic is c irned on on the rivers, principally the 
Kasplya, the Obzha and tht Ugra, corn, hemp, hempseed, linseed 
ami tspctially timber being shippctl A considerable quantity of 
corn IS imported into the W districts 
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Smolensk is crossed by two important railwavs, from Moscow to 
Warsaw and from Riga to Saratov , a branch Une connects Vyazma 
with Kaluga (P A K , J T Be ) 

SMOLENSK, a town of Russia, capital of the government of 
the same name, on both banks of the Dnieper, at the junction of 
the railways from Moscow to Warsaw and from Riga to Orel, 
252 m by rail W b W of Moscow Pop (1900) 57,405 The 
town, with the rums of its old kreml, or citadel, is built on high 
crags on the left bank of the Dnieper Its walls, built during the 
reign of Boris Godunov (1598-1605), are rapidly falling into 
decay But the city has much improved of late years It has 
monuments in commemoration of the war of 1812 and of the 
Russian musical composer, M I Glinka (1885) It has three 
public libraries, an historical and archaeological museum, a 
people’s pakce, and several scientific societies The catnedral 
was erected in 1676-1772, on the site of a more primitive building 
(dating from iioi), which was blown up m loii by the defenders 
of the city during a siege by the Poles The picture of the Virgin 
brought to Russia in 1046, and attributed to St Luke, which is 
kept in this cathedral, is much venerated throughout central 
Russia Two other churches, built in the 13th century, have 
been spoiled by recent additions Smolensk is neither a com- 
mercial nor a manufacturing centre 

Smolensk is one of the oldest towns of Russia, and is mentioned 
in Nestor’s Chronicle as the chief town of the Slav tribe of the 
Knvichis, situated on the great commercial route “ from the 
Varyaghs to the Greeks ” It maintained a lively traffic with 
Constantmople down to the nth century , when the principality of 
Smolensk included Vitebsk, Moscow, Kaluga luvd parts of the 
present government of Pskov The princes of Kiev were often 
recognized as military i hu fs by the vyeche (council) of Smolensk, 
who mostly preferred Mstislav and his descendants, and Rostislav, 
son of Mstislav, became the ancestor of a senes of nearly inde- 
pendent princes of Smolensk From the 14th century these fell 
under the mfluenc'e of the Lithuanian rulers, and in 1408 Smolensk 
was annexed to Lithuania In 1449 the Moscow princes re- 
nounced their claims upon Smolensk , nevertheless this im- 
portant city, with nearly 100,000 inhabitants, was a constant 
source of contention between Moscow and Lithuania In 1514 
It fell under Russian dominion , but during the disturbances 
of 1611 It was taken Ijy Sigismund III of Poland, and it remained 
under Pohsh rule until 1654, when the Russians retook it In 
1686 it was defmitely annexed to Russia In the i8th century it 
played an important part as a basis for the military operations 
of Peter the Great during his wars with Sweden In 1812 it was 
well fortified , Init the Prench, after a two days’ battle, defeated 
the Russians here and took the city, when it suffered much 

SMOLENSKIN, PEREZ [Peter] (1842-1885), Russiin Jewish 
novelist, was bom near Mogilev (Russia) m 1842 , he died at 
Meran (Austria) in 1885 His story is the Odyssey of an erring 
son of the Ghetto He joined and left the opposite parties of the 
rationalists and the mvstics, and followed a variety of precarious 
occupations He settled in Odessa, where he familiarized 
himself with several Luropean langus^es, and became an anti- 
nomian m religion, though he never left the Jewish fold He 
became the rally ing-pomt for the revolt of young Jewry agvinst 
medievalism, the leader, too, in a new movement towards Jewish 
nationalism His Hebrew periodical, the Dmm {Ha-Jiahar), 
exercised a powerful influence m both directions Shortly before 
his death he bectme deeply interested in schemes for the coloniza- 
tion of Palestine, and was associated with Laurence Ohphant 
Smolenskm was the first to dissociate Messianic ideals from 
theological concomitants Smolenskin’s literary fame is due to 
his Hebrew novels He may be termed the Jewish Thackeray 
In style and method his work resembles that of the Fnglish 
novelist There is little doubt but that Smolenskm, had he 
written in any language but Hebrew, would be regarded as one of 
the great novelists of the 19th century Of his novels only the 
best need be named here A Wanderer on the Path of Life 
{Ha-lo eh he-darkhe ha-Haytm) is the story of an orphan, Joseph, 
who passes through every phase of Ghetto life , the work 
(1868-1870) IS an autobiography, the form of which was sug- 


gested by David Copperfield, but there is no similanty to the 
manner of Dickens More perfect in execution is the Burial of 
the Ass (Qeburath Hamor) which appeared in 1874 A third 
novel. The Inheritance (Ha-yerushah), issued m i88o-i88i, 
depicts life m Odessa and Rumania 
See N Slouschz, The Renascence of Hebrew Literature, chs ix , 
X , XI (I A ) 

SMOLLETT, TOBIAS GEORGE (1721-1771), British novelist, 
was born in the old grange of Dalquhum, near Bonhill, in the 
vale of Leven, parish of Cardross, Dumbartonshire, and was 
: christened on the 19th of March 1721 His father Archibald 
I (youngest son of Sir James, the laird of Bonhill, a zealous Whig 
[ judge and promoter of the Union of 1707) had made what was 
deemed in the family an improvident mainage Archibald died 
m 1723, and Sir James did what he could for the widow and her 
family during his.lifetune The elder son James was sent into 
the army lobias was sent to Dumbarton school, then in 
excellent repute under the grammarian John Love When the 
grandfather died in 1731 there was no further provision, and 
after qualifying for a learned profession at Glasgow University, 
Tobias was apprenticed in 1736 for five years to a well-known 
surgeon m that city This early “ deception ” conspired to make 
him angry, resentful and suspicious of motive , but he was 
neither vindictive nor ungenerous If his tendency to satire and 
caricature made him enemies, his enthusiasm for Scottish history 
made him friends, and, m spite of peccadilloes, the “ bubbly -nosed 
tdlUnt with a stane m his pouch,” as Dr Gordon called him, seems 
as an apprentice to have won his master’s regard The lad’s 
ambition would not allow him to remain m Glasgow The 
example of Thomson and Mallet was contagious, and at the age 
of eighteen Smollett crossed the border in set form to conquer 
England with a tragedy, The Regicide, based on Buchanan’s 
description of the death of James I 

The story of the journey is told with infinite spirit m the 
early chapters of Roderick Random The failure of the play, his 
darling composition and certainly the worst thing he ever wrote, 
became the stock grievance of Smollett’s life For some months 
no one could be induced to read it, and the unrequited author 
would have been reduced to starvation had not a friend of the 
family procured him the position as surgeon’s mate on II M S 
“Cumberland” I he fleet was ordered to attack (artagena, 
the great stronghold of Spanish America, and the siege, which 
occupied most of the year 1741, proved the Walcheren expedition 
of the 18th century Smollett as an e>e-wilncss has left us a 
memorable picture of the miseries endured by soldiers and sailors 
which historians h.iv'c been content to accept as a first-hand 
authority in spite of the fact that it is embedded m the pages 
of a licentious novel When the enterprise was abandoned the 
fleet returned to Jamaica There Smollett fell m love with 
the daughter of a planter, Nancy Lascelles, whom he married on 
returning to Ingland Before this, having removed his name 
from the navy books (May 1744), he had set up as a surgeon m 
Downing Street , but he attracted attention moic as a wit than 
as a leech “ Jupiter” ( arlyle testihes to his brilliant accom- 
plishments, and to the popularity he attained bv his indignant 
verses “The lears of Scotland,” resenting Culloden In the 
same vear (July 1746) his name appeared upon the title-page of 
a political satire entitled Advice, followed eharactenstically m 
1747 bv Reproof, both of them “ imitations from Juvenal ” 
in the manner of Pope He revenges hunsclf in his satires on the 
should-have-been patrons of hts plav 

Disappointed alike in the drama, his profession and his wife’s 
dowry, Smollett devoted his attention in a happv hour to fictitious 
adventure Richardson had published the first part of Pamela 
in 1741, and Fielding his Joseph Andrews in 1742 But Smollett 
ow'cd less to these models than to his studies in Cervantes, Swift, 
Defoe and abov^'e all Le Sage His hero, who gives his first novel 
its capital name, Roderick Random, recounts like Gil Bias a life 
of varied adventure m the company of a servant, m which he 
enters the service of a phvsician and meets with old schoolfellows, 
thievffs, notes of the bank of engraving, prison, semi-starvation 
and m the end an unexpected fortune The author draws on 
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his adventures on the English highway and in the cockpit of a 
king’s ship Virtually he revealed the seaman to the reading 
world — divined his character, sketched his outlines, formulated 
his lingo, discovered his possibilities to such purpose that, as 
Scott says, every one who has written about the navy since seems 
to have copied more from Smollett than from nature Pungent 
observation allied to a vigorous prose, emancipated to a rare 
degree from provincialism or archaism, were perhaps the first of 
Smollett’s qualifications as a novelist Such coherence as his 
novels have owes more to accidental accumulation than to 
constructive design The wealth of amusing incident, the rapidly 
moving crowd of amusing and eccentric figures, atones for a 
good many defects Smollett’s peculiar coarseness and ferocity 
were gradually eliminated from English fiction, but from Tom 
Jones right down to Great Expectations his work was regularly 
ransacked for humour There was no author’s i;iame on the title 
of the two small volumes of Random , Lady Mary Wortley 
Montagu thought a work so delightful could only be by Fielding, 
in whose name it was actually translated into Fnnch But 
Smollett made no secret of the authorship, went to Pans to 
ratify his fame, and published his derelict play as “ bv the author 
of Roderick Random,'' hoping thus, as he said, to intimidate 
his discarded patrons The incident well reveals the novelist’s 
“ systema nervosupti maxime imtabile,” of which his medical 
advisers spoke 

Smollett now became a central figure among the group of able 
doctors who hailed from north of the Tweed, such as ( lephane, 
Macaulay, Hunter, Armstrong, Piteairne and Williun Smellie, 
in the revision of whose system of Midwifery the novelist bore a 
part He must have still designed to combine medicine with 
authorship, for m June 1750 he obtained the degree of M D from 
Marisehal College, Aberdeen But in the autumn of this star 
he already had another novel in prospect, and went over to Pai s 
with a new acquaintance, Dr Moore (author of Zeluco), who soon 
became his intimate and was destined to become his biographtr 
Ihe influence of this visit is maiketl in Smollett’s second novel. 
The Adventures of Peregrine Pulde (4 vols , 17 Si) Like its 
predecessor, a loosely constructed string of episodes and adven- 
tures in which a still greater scope is afforded to the author for 
eccentric display. Pickle proved from the first a resounding 
success, both in England and France The thief (cntres of 
attraction are the grotesque misanthrope of Bath, Cadwallader 
Crabtree, the burlesque scenes afforded by the phvsician (a 
caricature of Akensidc) and Pallet the painter m Pans, and the 
so-calle I “ garrison,” with its inhabitants, Ilatihway and Pipts 
and the inimitable Trunnion — whose death-scene fully exhibits 
binollett’s powers for the first time — the prototype of so minv 
character portraits fiom Uncle 1 oby to Cap’n ( uttle Trunnion’s 
grotesque ride to church reappears in John Uilpin , the misan- 
thrope, practising satire under cover of feigned deafness, reappears 
111 the Mungo Malagrowther of Scott, who frankly admits further 
debts to Smollett m the preface to the Legend of Montrose The 
“ garrison ” unquestionably suggested the ‘‘ castle ” of Tristram 
Shandy and the “ fortress ” of Mr Wcmmick Indeed it is no 
exaggeration to say that the tideway of subsequent fiction is 
strewn on every hand with the disjecta membra of Smollett’s 
happy phrases and farcical inventions Pickle himself is if 
possible a bigger ruffian than Random , m this respec t at any 
rate Smollett clings to the cynical tradition of the okl romantes 
of roguery The novel is marred to an even greater extent be 
mterpolations and personal attacks than its predecessor , the 
autobiographical element is slighter and the literary quality m 
some respects inferior 

Smollett’s third novel, Ferdinand Count Fathom, appeared in 
1753, by which time the author, after a final trial at Bath, had 
definitively abandoned medicine for letters, and had settled 
down at Monmouth House, Chelsea, a married man, a father and 
a professional writer, not for patronage, but for the trade In 
this capacity he was among the first to achiev e a difficult inde- 
pendence In Fathom Smollett endeavours unquestionably to 
orgtnue a novel upon a plan elevated somewhat above mere 
agglomeration It looks as if he had deliberately set himself to 
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show that he too, as well as the author of Tom Jones, could 
make a plot The squalor and irony of the piece repel the reader, 
but it IS Smollett’s greatest feat of inv entum, and the desenptiv e 
power, especially in the first half, reveds the latent imiginative 
power of the author Few novels have been mf)re systematically 
plundered, for tathom was the studio model of all the mystery 
and terror school of fiction commencing with Radcliffe and 
Lewis With Fathom the first jet of Smollett’s original invention 
was spent The novel was not particularly remuner itiv e, and 
his expenses seem always to have been profuse He was a great 
fre<jucnter of taverns, entertained largely, and every Sunday 
threw open his house and girden to unfortunafe ‘‘ brothers of 
the quill,” whom he regaled with beef, pudding and potatoes, 
port, punch and “ Calvert’s entire butt-beer ’ 

To susLiin these exjx'nses Smollett consented to become a 
literary impres.ino upon a hitherto unparalleled scale His 
activity during the next six years was many-sided, chiefly in the 
direction of organising big and saleable ‘ standard ” works for 
the booksellers and contrac^^ing them ''ut to his “ myrmidons ” 
Thus we see him almost simultaneously editing Don Quixote, 
making a triumphant visit to Scotland, inaugurating a new 
Iiterarv penodical the Critical (Feb 1756) by way of corrective 
to Griffith s Monthly Revieiv, organizing a standard library 
History of England m quarto and octavo, with continuations, 
and a seven -volume compendium of Voyages, for which he wrote 
a special namtive of the siege of Cartagena, supplementary to his 
account in Roderick Random In 175b he projected and partly 
wrote a vast Universal History, and in January 1760 he brought 
out the first number of a new sixpenny magazine, the British, 
to which he contributed a serial work of fiction, tne mediocre 
Adventures of Sir Launcelot Greaves By these Herculean 
I ibours as a compiler Smollett must have amassed a considerable 
sum, to which the I200 rcneived from the now forgiven “ Mar- 
mozet ” (Garrick) for the sixth performance of the patriotic 
extr ivaganz i. The Reprisal, or the Tars of Old England, must hav e 
come as a welcome addition The C rittcal Petnew was already 
responsible for plenty ot thorns in tin editorud cushion when in 
1762 Smollett undertook the additional task of editing the Briton 
He had drevdy been ridiculed, insulted, fined and imprisoned 
in the Marsh ilsea (this last for an attack on Admiral Sir ( harles 
Knowles) He was now to support the North British favourite 
of (icorge Iff in the pi ess against all comers, not we m\v 
rcisonahly suppose wfihout substantial reward Yet after 
incurring ill this unpopuhrity, at a time when the London mob 
was more inflamed against Scotsmen than it has ever been before 
or sme e and h iv mg aroused the animosity of such former 
lilies as Wilkes ind his friend ( hurchill, Smollett was to find 
himself un<x remoniouslv thrown ov^er bv his chief, I ord Bute, 
on the ground that his paper did more to invite attack than to 
repel it 

Ihe Briton expired or was killed bv the North Briton m 
Fehriiarv 17^3 and for the moment Smollett iltowed himself to 
be beckoned back bv'' the booksellers to such tasks as a universal 
gazetteer and a translation of \ oltaire in 38 volumes and we hear 
of him prescribing work to his minions or recen mg their horn ige 
ind demindmg their copy as of old In April, however, his only 
daughter died at the age of fifteen, and, already over-wrought and 
almost broken down from sedentary strain the tension proved too 
much and Smofiett wis never the same man i^iin His wife 
eimestly begged him to “ convey her from a country where 
every object seemed only to nourish grief,” and he followed her 
advice The result wis two ye.irs’ sojourn abroad, mainlv upon 
the Riviera, which Smollett, who may l^ termed the literary 
discoverer ol Nice, turned to such excellent purpose in his Travels 
(2 vols , 1766), remarkable alike for their acidity and for their 
insight On his arrival Irom Italy, where he had provided 
material for Sterne’s portrait of the distressful “ Smelfungus,” 
Smollett seemed at first decidedly better and appeared to ^ 
getti%f over some of the symptoms of his pulmonic complaint 
But his health was thoroughly undermined bv rheumatism, and 
the pam ansing from a neglected ulcer winch had developed into 
a chronic sore helped to sap his strength As soon, therefore, 
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as the 2 ravels were out of hand Smollett resolved on a summer 
journey to ScotLuid Ihe society of Edinburgh, then at the 
ajKigee of its brilliance, paid due attention to tlie hunous Dr 
Smollett He was visiteil by Hume, Home, Robertson, Adam 
Smith, Bkir, Carlyle, Cullen .ind the Monros He went to 
Idasgow to see Dr Moore (where he patted the head of the future 
hero of ( oruna), and stajed with his cousin, James Smollett, 
in his newlv built mansion of (ameron His mother, who 
hardly knew his toil-worn visage until it relaxed into his old 
roguish smile, died m this autumn, and he was still in a pre- 
e inous state of health when he proceeded to Bath, spendmg the 
C hnstmas ot 1 766 m tiay Street, where his compl unt at last took 
i turn for the lutter, md where it is possible that he may ha\e 
commenced a rough draft of Humphrey ( linker 

In 1768 he was again in London, and with a return of lus vital 
energy c ime a recrudesi'ence of the old savagery 1 he History 
gjund Adventures of an Atom is a ser> closer, but abominably 
.coarse. Rabelaisian satire upon the whole conduct of public 
affairs m Ii-ngland from the beginning of the be\ en \ ears’ War 
down to the date of publication He lashes out on all sides 
without fear or favour The king, Chatham, Bute and North 
are bespattered with filth, the acridity of which owes something 
to Gulliver, with aid as to local colour from the Jesuit and other 
accounts of Japan which had come under his ken as a compiler 
of travels Alter its publication in 1769, without other s<rious 
consef|uences, bmollctt’s health completely relapsed, and m 
December (a consulate in the Mediterranean having been refused 
him) he left t ngland finally, and settled first at Pisa and then 
near Antignano, a few mile^ out of IvCghorn There, during the 
autumn of 1770, he fanned his immortal Humphny Clinker^ m 
which he re\eris to his favourite form of itinerant letters, a rare 
example of late maturity of literary power and fecundity of 
humour The sardonic humour, persistent curiosity and keen 
faculty of observation shown m the Iravds are here combined 
with the mellow contentment of the voyager who has forgotten 
the small worries of transport and with the enthusiasm of the 
veteran who revisits the scenes of his >outh The character 
drawing, too, though still caustic, seems riper and more matured 
Smollett’s speculative and informing i8th-c'entury mind is here 
content for the most part, like Goldsmith’s, merely to amuse 

Smollett died at*Leghorn aged fifty on the 17 th of September 
1771, and was buried in the old English cemetery there Ihree 
years later the Smollett obelisk was put up at Renton (it now 
stands in the parish school-ground), half-way between Dumbarton 
and Balloeh 1 he best portrait l^elongs to the Smollett f imily, 
Cameron House, Loch Lomond (engraved by hreeman, 1831) 
The genuineness of the others, if we except that in the Hunterian 
Museum, CiUsgow, is doubtful The novelist has been confused 
with the Dr Smollett, the contemporary of Dr William Hunter, 
who figures in Rowlandson’s “ Dissecting Room ” {Royal Coll 
of Surgeons Cat , 1900) 

Hume said that Smollett was like a coco-nut, rough outside, 
but lull of human kindness within He was easil> ruflled by the 
rubs of fortune of which he had more than his fair share Hence 
the adje<. tives corrosive and splenetic so often applied to a nature 
essentially both generous and tender Alter Fielding, Smollett 
counts as the greatest purveyor of eomie prose-epic of con- 
temporary life to his generation, if not to his century Scott and 
Dickens regarded him as fully I'leldmg’s equal Hazlitt and 
Thackeray thought otherwise Tc[uelly rationalist and pagan 
with Fielding, Smollett is more of i pedagogue and less of the 
instinctive scholar and wit than his predecessor His method in 
Its broad outlines is similar, historic and ambulant rather than 
philosophic or poetic, but he has more potential romance or 
poetry about his make-up than the mystery-hating Fielding 
In the recognized requirements of prose-epic such as plot, 
character, scene, reflection and diction, Smollett could fairly 
hold his own His prose, which carrus on the robust tradition 
from Swift and Defoe to Johnson and Jeffrey, is more modem in 
tone than that of his great rival In fictions such as Tom Jones 
Roderick lAindom and the like, England could at length feel 
that It possessed compositions which might claim kinship and 


comparison with Cerv antes and Le Sage Much that these writers 
attempted has been done again in a st>le better adjusted to the 
increasing refinement of a later age But Smollett’s great powers 
of observation and description, his caustic and indignant turn 
of speech, will long render him an invaluable witness in the 
century which he so well represents Much th it he did was mere 
hackwork, but at las best he r^inks with the immortals 

The tstmiak foriiudof SiuolLtt b v\ork during the [lUbt generation 
has piobably been a dinunishmg oiu, as wc may infer in part from 
the fact that there is no standard Life and no dcfimtivc eelition of 
the works The chief collective editions are as follows 6 vols 
Idinbuigh, 1790, 0 vols, London, 1790, with 1 < Anderson s 
Memoir, Worts cel J Meioii 1797 (u edited J P Jirowne, 8 vols, 
1*872) Works ed H« nley and Seccombe Constable (12 vols 1899- 
1902) lo whieh must be added a onc-volume Misallaneous W orks, 
ed Ihomas Roseexj (1841) , !:>eUcted Works (with a caicful hfe by 
David Herbert) (1 elmburgh, 1870) , BalUntyne s celiUon of the 
Novels with Scott s judieious mt.moir and cnficibin (2 vols , 1821) 
aiiel Professor G Samtsbury s edition ot the Novels {12 vols , 189s) 
There are short Lives by Robert Chambers (1807), Divid Hanniy 
(1887) and O Smeaton (1S97) Additional information of recent 
date will be found in the article on Smollett m the Diet Nat liiog , 
Masson's lirittsh Novthsts (and othei books on the development ot 
Lnghsh Fietion), H Graham s SevUtsh Men of Letters in thu Lighietnih 
Centurx, Blackwood’ s Mag for May 1900 , and the prese nt writer s 
introduction lo Smollett's Travels through 1 ranee and Italy (WorM's 
Classics 14707) (1 Sr ) 

SMUGGLING (O Eng smeugan, smiigan, to creep, with the idea 
of secrecy), a breach of the revenue laws cither by the importation 
or the exportation of prohibited goods or by the evasion of 
c ustoms duties on goods liable to duty Legislation on the subject 

m h ngland has been very active from the 14th century down- 
wards In the reign of Edward III the illicit introduction of 
base com from abroad led to the provision of the Statute of 
Treasons i3‘5i, making it treason to import counterfeit money 
as the money called “ Lushburgh ” Such importation is still 
an offence, though no longer treason After the Statute of 
Treasons a vast niimlxr of arts dealing with smuggling were 
passed, most of which will be found recited in the repealing act 
of 1825 In the 18th and the early years of the 19th century, 
smuggling (chiefly of wine, spirits, tobaceo and bullion) was so 
generally practised m Great Britain as to become a kind of 
national failing Ihe prevalence of the offence may be judgcel 
from (he rej ort of Sir f Cojk ’s committee m 1732 upon the frauds 
on the revenue The smuggler of the 18th century finds an 
apologist in Adam Smith, who writes of him as “ a person who, 
though no doubt highlv blamable for violating the laws of his 
country, is frequently incapable of violating those of natural 
justice , and weiuld have been m every respect an excellent citizen 
had not the laws of his country m.adc that a crime which nature 
never meant to be so ” The gradual redue tion of eluties brought 
the offence in the United Kingdom into comparative insignihc- 
ane e, and it is now almost confined to tobacco, though the sugar 
eluty has led to smuggling of saccharin Most of the existing 
h gislation on the subjec t of smuggling is contained m the Customs 
Consolidation Act 1876 

The main provisions arc as follows Vessels engaged in smuggling 
are liable, to forfeiture anel tluir owners and masters to a penalty 
not exceeding /500 Smuggled and pruliibiled gooils are habit to 
forfeiture Olhttrs of tustoms have a light ol se irth of vtssils end 
persons Fraudulent evasion 01 alten pttel tv ision of customs dutu s 
rtndtrs tht olftnler subject to forfeit either litble the value of the 
goods or /loo at the election of the commissioneis of customs 
Htavy penalties are incurred by resistance to ollictrs of customs, 
rescue ol persons or goods, assembling to lun goods sign illing 
stnuggling vessels, shooting at vi sscls boats, or officers of the naval 
or revenue service, cutting adrift customs vessels, offering goods for 
sale under pretence of being smuggled, Ac Penalties may be 
iccovered either by action or information in the superior couits oi 
by summary proceedings In criminal proceedings the defendant 
IS competent and compellable to give evidence The Merchant 
Shipping Act 1894 makes any seaman or apprentice, after conviction 
for smuggling whereby loss or damage is caused to the master or 
owner of a ship, hable to pay to such master or owner such a sum 
as IS sufficient to reimburse the master or owner foi such loss or 
damage, anel the whole or a proportional part of his wages may be 
retained in satisfaction of this liability Additional provisions as to 
smuggling are also contained m the Customs and Inland Revenue 
Act 1879, and the Customs and Inland Revtnue Act i*S8i A 
smuggling contract is generally Ulcgal But it may be valid, and the 
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vendor may recover the price of goods, even though ho knew the 
buyer intended them to bo smuggled, unless he actually aids m 
the smuggling so as to become partxceps cnmtnts Contracts to 
defraud the revenue of a foreign state are, according to English 
decisions, not illegal There is a German decision, more consonant 
with international morality, to the opposite effect 

The penalties for smuggling in the United States will bo found 
mainly m tit xxxiv ch 10 of the Revised Statutes Iho seaman 
guilty of smuggling is liable to the same penalty as in England, 
and in addition to imprisonment for twelve months, s 4596 

See Stephen Dowell’s History of Taxation (ind ed , 1888), and 
Luke Owen Pike's History of Crime in England (1873-1876) , and for 
general accounts of smugglmg see W D Chester, Chronicles of the 
Customs Department (1885) , H K Shore, Smuggling Days and 
Smuggling Ways (1892) , Alton and Holland The King's Customs 
(1908) , C G Harper, The Smugglers Picturesque Chapters in the 
Story of an Ancient Craft (1909) 

SMYBERT (or Smibert), JOHN (1684-1751), Scottish American 
artist, was born at Edinburgh in 1684, and died in Boston, 
Massachusetts, in 1751 He studied under Sir James Thornhill, 
and m 1728 accompanied Bishop Berkeley to America, with 
the intention of becoming professor of fine arts m the college 
which Berkeley was planning to found in Bermuda The college, 
however, was never established, and Smybert settled in Boston, 
where he married in 1730 In 1731 he painted “ Bishop Berkeley 
and His Family,” now m the dining-hall, Yale University, a 
group of eight ^figures He painted portraits of Jonathan 
Edwards and Judge Edmund Qumcv (m the Boston Art Museum), 
Mrs Smybert, Peter Faneuil and Governor John Endecott (in 
the Massachusetts Historical Society), John Lovell (Memorial 
Hall, Harvard University), and probably one of Sir William 
Pepperell , and examples of his works are owned by Harvard 
and Yale Umversities, by Bowdoin College, by the Massachusetts 
Historical Society, and by the New England Historical and 
Genealogical Society A son, Nathaniel Smybert (1734-1756), 
was bom in Boston on the 20th of January 1734, and died there 
on the 8th of November 1756 He was a pupil of his father, and 
dying at the age of twenty-two, left seveial important canvases, 
notably a portrait of Dorothv Wendell (in the Collection of Dr 
John L Hale, Boston) 

SMYRNA (Ismtr), in ancient times one of the most unportant 
and now by far the greatest of the cities of Asia Minor, has 
preserved an unbroken continuity of record and identity of name 
from the first dawn of history to the present time 

I The Ancient City — It is said to have been a Lelegian city 
before the Greek colonists settled in Asia Minor Ihe name, 
which is said to be derived from an Amazon called Smyrna, is 
indubitably Anatolian, having been applied also to a quarter of 
Ephesus, and (under the cognate form Myrina) to a city of 
Aeolis, and to a tumulus m the Troad The Aeolic settlers of 
Lesbos and Cyme, pushing eastwards by Larissa and Neonteichus 
and over the Hermus, seized the valley of Smyrna It was the 
frontier city between Aeohs on the N and Ionia on the S , and 
was more accessible on the S and E than on the N and W 
By virtue of its situation it was necessarily a commercial city, 
like the Ionian colonies It is therefore not surprising that the 
Aeolic element grew weaker , strangers or refugees from the 
Ionian Colophon settled in the city, and finally Smyrna passed 
into the hands of the Colophonians and became the thirteenth of 
the Ionian states The change had taken place beiore 688, when 
the Ionian Onomastus of Smyrna won the boxing prize at 
Olympia, but it was probably then a recent event The Colo- 
phonian conquest is mentioned by Mimnermus (before 600 b c ), 
who counts himself equally a Colophonian and a Smyrnaean 
The Aeolic form of the name, 2/ivpva, was retained even m the 
Attic dialect, and the epithet “ Aeolian Smyrna ” remained long 
after the conquest The situation of Smyrna on the path of 
commerce between Lydia and the west raised it during the 7th 
century to the height of power and splendour It lay at the head 
of an arm of the sea, which reached far inland and admitted the 
Greek trading ships into the heart of Lydia One of the great 
trade routes which cross Anatolia descends the Hermus valley past 
Sardis, and then diverging from the valley passes S of Mt 
Sipylus and crosses a low pass into the little valley, about 7 m 
long and 2 broad, where Smyrna lies between the mountains and 


the sea Miletus, and later Ephesus, situated at the sea end of 
the other great trade route across Anatolia, competed for a tmie 
successfully with Smyrna, but both cities long ago lost their 
harbours and Smyrna remains without a rival 

When the Mermnad kings raised the Lydian power and 
aggressiveness Smvrna was one of the first points of uttark 
Gyges (c 687-652) was, however, defeated on the banks of the 
Hermus , the situation of the battlefield shows that the power 
of Smyrna extended far to the F , and probably included the 
valley of Nymphi (Nif) A strong fortress, the rums of who^e 
ancient and massive walls are still imposing, on a hill m the pass 
between Smyrna and Nymphi, was probably built by the Smyr- 
naean lonians to command the vallev of Nvmphi According to 
Theognis (about 500 b c ), “ pride destroyed Smvrna ’ Mimner- 
mus laments the degeneraev of the cituens of his dav , who could 
no longer stem the Lydian advance Finally, Alyattes 111 
(609-560) conquered the city, und Smvrna for 300 vears lost its 
place in the list of Gieek cities It did not cease to exist, but the 
Greek life and political unity were destroyed, and the Smyrnaean 
state was organized on the village system (ignciTo Kw/iydov) 
It IS mentioned in a fragment of Pindar, about 500 b c , and in an 
inscription of 388 b c A small fortification of early style, 
rudely but massively built, on the lowest slope of a hill N of 
Burnabat, is perhaps a fortihcd village of this period Alexander 
the Great conceived the idea of restoring the Greek city , the 
two Nemeses who were worshipped at Smyrna are said to have 
suggested the idea to him m a dream The scheme was, accord ing 
to Strabo, earned out by Antigonus (316-301), and Lvsunachus 
enlarged and fortified the city (301-281) Ihe acropolis of the 
ancient city had been on a steep peak about 1250 ft high, which 
overhangs the N E extremity of the gulf , its ru ns still exist, 
probably m much the same condition as they were left by 
Alyattes The later citv was founded on the modern site partly 
on the slopes of a rounded hill called Pagus near the S E end of 
the gulf, partly on the low ground between the hill and the sea 
The beautv of the city, clustenng on the low ground and rising 
tier over tier on the hillside, is frecjuently praised by the ancients 
and IS celebrated on its coins 

The “ crown of Smyrna seems to hav e been an epithet 
apphed to the acropolis with its circle of buildings Smyrna 
IS shut m on the W by a hill now called Deirmen Tepe, with the 
rums of a temple on the summit The walls of Lysimachus 
crossed the summit of this hill, and the acropolis occupied 
the top of Pagus Between the two the road from Ephesus 
entered the city by the ” Ephesian gate, near which was a 
gymnasium Closer to the acropolis the outline of the stadium 
IS still visible, and the theatre was situated on the N sloi)es 
of Pagus The Ime of the walls on the E side is unknown , 
but they certainly embraced a greater area than is mcluded 
by the Byzantine wall, which ascends the castle hill (Pagus) 
from the Basmakhane railway station Smyrna possessed 
two harbours — the outer, which was simply the open roadstead 
of the gulf, and the mner, which was a small basin, with a narrow 
entrance closed by a rope in case of need, about the place now 
occupied by bazaars Ihe inner harbour was partially filled 
up by Timur in 1402, but it had not entirely disappeared till 
the beginning of the 19th century The modem quay has 
encroached considerably on the sea, and the coast-line of the 
Greek time was about 90 yds farther S The streets were broad 
well paved and laid out at right angles , many were named 
after temples the mam street, call^ the Golden, ran across 
the city from W to E , beginning probably from the temple 
of Zeus Akraios on the W side of Pagus, and mnmng round the 
lower slopes of Pagus (like a necklace on the statue, to use the 
favourite terms of Anstides the orator) towards Tepejik outside 
the city on the E , where probably the temple of Cvbele, the 
Metroon, stood Cybele, worshipp^ under the name of Meter 
Sipylene, from Mt Sipylus, which bounds the Smyrna vallev 
on the N , was the tutelar goddess of the city The plain towards 
the sea was too low to be properly drained and hence m rainy 
weather the streets were deep with mud and wate/ 

The river Meles, which flowed by Smyrna, is famous m literature 
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and was worshipped m the valley The most common and 
consistent tradition connects Homer with the valley of Smyrna 
and the banks of the Meles , his figure was one of the stock 
typies on Smymaean coins, one class of which was called 
Homenan , the epithet “ Melesigenes ” was applied to him , 
the cave where he was wont to compose his poems was shown 
near the source of the river , his temple, the Homereum, stood 
on Its banks The steady equable flow of the Meles, alike m 
summer and winter, and its short course, beginmng and ending 
near the city, are celebrated by Anstides and Himenus The 
description applies admirably to the stream which nses from 
abundant fountains, now known as Diana’s bath, E of the city, 
and flows into the S E extremity of the gulf The belief that 
the torrent, almost dry except after rams, which flows by 
Giravan bridge, is the ancient Meles, flatly contradicts the 
ancient descriptions 

In the Roman period Smyrna was tlie seat of a conventus 
which included S Aeolis and great part of the Hermus valley 
It vied with Ephesus and Pergamum for the title “ First (city) 
of Asia ” A Chnstian church existed here from a very early 
time, having its origin m the considerable Jewish colony Poly- 
carp was bishop of Smyrna and was martyred there a d 155 
The bishops of Smyrna were originally subject to the metropolitan 
of Ephesus , afterwards they became independent (avTOKe<f>a\oi), 
and finally were honoured with metropolitan rank, having 
under them the bishops of Phocaea, Magnesia ad Sipylum, 
Clazomenae, Sosandrus (Nymphi ?), Archangelus (Temnos ?) 
and Petra (Menemen ?) 

When Constantinople became the seat of government the 
trade between Anatolia and the W lost m importance, and 
Smyrna declined apace A Turkish freebooter named Tsacha 
seized Smyrna m 1084, but it was recovered by the generals 
of Alexius Comnenus The city was several times ravaged 
by the Turks, and had become quite ruinous when the emperor 
John Ducas Vatatzes about 1222 rebuilt it But Ibn Batuta 
found It still m great part a rum when the famous chieftain 
Aidm had conquered it about 1330 and made his son Amur 
governor It became the port of the Aidin amirate Soon 
afterwards the Knights of Saint John established themselves 
m the town, but failed to conquer the citadel In 1402 Timur 
stormed the town and massacred almost all the inhabitants 
The Mongol conquest was only temporary, but Smyrna was 
resumed by the Seljuks of Aidm and has remained till the present 
day m Mahommedan hands Until the reign of Abdul Mejid 
It was included for administrative purposes m the eyalet of 
Jezair (the Isles) and not m that of Anadoh The represen- 
tative of the Capitan Pasha, who governed that eyalet, was, 
however, less influential in the city than the head of the Kara 
Osman Oglu’s of Manisa (see Manisa) Prom the early 17th 
century till 1825, Smyrna was the chief provincial factory of the 
British Turkey Company, as well as of French, Dutch and 
other trading corporations The passages with gates at each 
end within which most Frank shops m modern Smyrna he, 
are a survival of the semi-fortified residences of the European 
merchants 

2 The Modem City, capital of the Aidm vilayet, artd the 
most important town of Asia Minor Pop more than 250,000, 
of which fully a half is Greek It is one of the principal ports 
of the Ottoman empire, and has a large trade, of which the 
greater part is with Great Britain The chief items of export 
are figs, tobacco, valonia, carpets, raisins and silk, to the value 
of some three million sterling The imports are estimated at a 
million more About 7000 steamships visit the port annually 
Until 1894 the two railways from Smyrna to the interior belonged 
to British companies , but in 1897 the Smyrna- Alashehr line 
passed into the hands of a French syndicate, which completed 
an extension to Afium Kara-hissar and virtually (though not 
actually) effected a junction with the Anatolian railway system 
This line has branches to Bumabat and Soma The Smyma- 
Aidin line has been extended to Dineir, and powers have been 
obtained to continue to Isbarta and Egerdir It has branches 
to Buja, Scidikeui, Tireh, Odemish, Sol^, Demzli and Ishekli 


Modem Smyrna is in all but government a predominantly 
Chnstian town (hence the Turks know it as gtaour Ismtr) Then 
isa large European element (including about 800 Bntish subjects) 
a great part of which lives m two suburban villages, Burnaba 
and Buja, but has business premises m the city The Europeai 
and Greek quarters rapidly increase, mainly to the N , while thi 
fine quays, made by a French company, are backed by a line 0 
good buildings The streets behind, though clean and wel 
kept, are very narrow and tortuous A fine new Konak (govern 
ment offices) has been built, and another important new structun 
IS the pier of the Aidm Railway Co at Point The developmen 
of this railway is the most conspicuous sign of progress 

Smyrna is a headquarters of missions of all denominations anc 
has good schools, of which the International College is the best 
There is a Bntish consul-general, with full consular establishment 
mcluding a hospital^ 

See general authorities for Asta Minor, especially the travellers 
almost all of whom describe Smyrna Also B F Slaars, 6 tude sw 
Smyrne (1868) , and W M Ramsav, Letters to the Seven Churche 
(1904) and article in Hastings s Diet of the Bible (1902) 

(W M Ra . D G H) 

SMYTH, CHARLES PIAZZI (1819-1900), British astronomer 
was bom at Naples on the 3rd of January 1819 He was callec 
Piazzi after his godfather, the Italian astronomer of that name 
whose acquaintance his father. Admiral Smyth, had made ai 
Palermo when on the Mediterranean station His father subse 
quently settled at Bedford and equipped there an observatory 
at which Piazzi Smyth received his first lessons m astronomy 
At the age of sixteen he went out as assistant to Sir Thorna* 
Maclear at the Cape of Good Hope, where he observed Halley’' 
comet and the great comet of 1843, and took an active part ir 
the verification and extension of La Caille’s arc of the meridian 
In 1845 was appointed astronomer royal for Scotland and 
professor of astronomy m the university of Edinburgh Here he 
completed the reduction, and continued the series, of the observa 
tions made by his predecessor, Thomas Henderson (see Edinburgh 
Observations, vols xi -xv ) In 1856 he made experimental 
olKervations on the Peak of Teneriffe with a view to testmg the 
astronomical advantages of a mountam station Ihe Admiralty 
made him a grant of lor the purpose, and a yacht — the 
“ Titania ” — of 140 tons and a fine 7^ m equatorial telescope 
were placed at his disposal by friends The upshot of the 
expedition was to verify Newton’s surmise, that a “ most serene 
and quiet air , may perhaps be found on the tops of the 
highest mountains above the grosser clouds ” The scientific 
results were detailed m a Report addressed to the lords com' 
missioners of the adnuralty, 1858, m a communication to the 
Royal Society {Phil Trans cxlviii 465) and m the Edinburgh 
Observations, vol xii A popular account of the voyage is 
contained m Tenerife, an Astronomer's Experiment, 1858 In 
1871-1872 Piazzi Smyth investigated the spectra of the aurora, 
and zodiacal light He recommended the use of the “ rainband ” 
for weather prediction {Jour bcottish Meteor Society, V 84), and 
discovered, m conjunction with Professor A S Herschel, the 
harmonic relation between the rays emitted by carbon monoxide 
In 1877-1878 he constructed at Lisbon a map of the solar- 
spectrum {Edtn Phil Trans xxix 285), for which he received 
the Macdougall-Brisbane prize in 1880 Further spectroscopic 
researches were carried out by him at Madeira in 1880 {Madeira 
Spectroscopic, 1882), and at Wmchester in 1884 {Edtn Phil 
Trans vol xxxii pt 11 ) He published besides Three Cities 
tn Russia (1862), Our Inheritance in the Great Pyramid (1864), 
Life and Work at the Great Pyramid (1867), * volume On 

the Antiquity of Intellectucd Man (i868) In 1888 he resigned his 
official position and retired to the neighbourhood of Ripon, where 
he died on the 21st of February 1900 

See Month Notices Roy Astr Society, Ixi 189 , Observatory, 
xxxn 145, 184 , R Copeland in Astr Nach No 3636, and Pop 
Astronomy (1900), p 384 , Nature, Ixn i6i (A S Herschel) , Andr6 
and Rayet, L’Astronomte pratique, 11 12 (A M C ) 

SMYTH (or Smith), JOHN {c 1570-1612), English non- 
conformist divme, commonly called Se-baptist, was born 
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about ib70> and was educated at Christ’s College, Cambridge, 
where he proceeded M A m 1593 He was probably vicar of 
Hutton Cranswicke in the E Riding of Yorkshire from 1593 
to 1600, when he was elected lecturer or preacher of the city of 
Lmcoln, an office of which he was deprived in October 1602 
for having “ approved himself a factious man by personal 
preaching and that truly against divers men of good place ” 
Two volumes of his Lincoln sermons. The Bright Morning i>tar 
(1603), an exposition of Psalm xxii , and A Pattern of True 
Prayer (1605), were dedicated to Ixird Sheffield, who had acted 
as arbiter between the preacher and the corporation While 
preparing these books he became connected with the Separatist 
movement in Scrooby and Gamsborough, joined the Gains- 
borough church, and became its pastor ^ With Ihomas Helwys, 
John Murton (or Morton) and others, he migrated to Amsterdam 
at the end of 1607 to escape religious persecutiqp, and in that city 
practised as a physician, and became the leader of “ the second 
English church ” (see Congregationalism) About this time 
he wrote his Principles and Inferences concerning the Visible 
Church in support of Robert Browne’s theory of ecclesiastical 
polity, which was followed by Parallels, Censures and Observa- 
tions, a reply to the Christian Advertisements of Richard Bernard 
(1568-1641), vicar of Worksop, a puritan who remained in the 
Anglican church In 1608, too, appeared The Differences of the 
Churches of the Reparation, m which he justified his non-com- 
munion with Johnson’s church on the curious ground that it 
was no part of primitive and apostolic order to use a translation 
of scripture during worship, or at any rate to have it open 
before one while preaching (Christ having “ closed the book ” 
at Nazareth before His sermon) Under Mennonite influence he 
went farther, and by March 1609 when he published The Char- 
acter of the Beast, had become a Baptist (see BAPTisTS,sect II ), 
contending agamst infant baptism because (i) it has neither 
precept nor example m the New Testament, (2) Christ com- 
manded to make disciples by teaching them and then to baptize 
them He and his company were then faced by the dilemma that 
their own mfant baptism did not count, and Smyth solved the 
problem by first baptizing himself (hence the name Se-Baptist), 
probably by afifusion, and then administering the rite to Helwys 
and the others Afterwards with 41 others he decided that 
instead of baptizing lumself he should have been baptized by the 
Mennonites, in spite of their heretical view of the Person of Christ, 
and applied for admission to their fellowship They were some- 
what suspieious of a man who had never held one position for 
long, and demanded a statement of doctrines, which he ga\ e them 
in twenty articles written in Latin, and m The T ast Book of John 
Smyth, called the Retractation of his Errors, together with a con- 
fession of faith in 100 Propositions A friendly Mennonite al- 
lowed Smyth’s church to meet in his bakery, but Smyth hmiself 
died of consumption in August 1612, more than two years before 
the remaining members of his band, by then reduced to 31, were 
admitted (January 1615) into the Mennonite communion 
Helwys and Morton returned to England, and established the 
first English Baptist churches 

Smyth was, like the other Cambridge men of his day, esisecially 
the Separatists, the bond servant of logic, and wherever he saw the 
beckoning hand of a properly constructed syllogism ” he was ready 
to follow Yet none of those who, m his generation, took the great 
step had, according to Bishop Creighton, ‘ a finer mind or a more 
beautiful soul None of them succeeded m expressmg with so much 
reasonableness and consistency their aspirations after a spiritual 
system of rehgious behef and practice None of them founded their 
opmions on so large and liberal a basis ’ In his last declaration he 
expressed his sorrow for the censures he had passed on Anghcans 
and Brownists alike, and wrote All penitent and faithful Christians 
are brethren in the communion of the outward church, by 
what name soever they are known and we salute them all 
with a holy kiss, being heartily grieved that we should be rent 
with so many sorts and schisms and that only for matters of 
no moment ” 

See J H Shakespeare, Baptist and Congregational Pioneers (London, 
1906), H M Dexter, The England and Holland of the Pilgrims 
(I-ondoa and Boston, 1906) (A J G ) 

1 He was never vicar of Gainsborough, and must not bo confused 
with the John Smyth who was imprisoned m the Marshalsea in 
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SMYTH, SIR WARINGTOH WILKINSON (1817-1890), British 
geologist, was bom at Naples on the 26th of August 1817, his 
father. Admiral W H Smyth (1788-1865), being at the time 
engaged in the Admiralty Survey of the Mediterranean He 
was educated at Westminster and Bedford schools, and after- 
wards at Trinity College, Cambridge, where he graduated B A 
in 1839 Having gained a travelling scholarship he spent more 
than four years m Europe, Asia Minor, Syna and Egypt, paying 
great attention to mineralogy and mining, examining coalfields, 
metalliferous mines and salt-works, and making acquaintance 
with many distinguished geologists and mineralogists On his 
return to England in 1844 he was appointed mining geologist 
on the Geological Survey, and m 1851 lecturer at the School of 
Mines, a post which he held until 1881 when he relinquished the 
chair of mineralogy but continued as professor of mining In 
later years he became chief mineral inspector to the Office of 
Woods and Forests, and also to the Duchy of Cornwall He 
was elected F R S m 1858 He became president of the Geo- 
logical Society of London m 1866-1868, and in 1879 he was 
chairman of a Royal Cxiinmission appointed to mquire into 
accidents m mines, the work m connexion with which continued 
until 1886 He contributed sundry piapers to the Memoirs of the 
Geological Survey, the Quarterly Journal of the Geological Society 
and the Transactions of the Royal Geological Society of Cornwall 
He was author also of A Year with the Turks (1854), and of A 
Treatise on Coal and Coal-mtntng (1867) He was knighted in 
1887 He died in London on the 19th of June 1890, and was 
buried at St Erth, not far from his country home at Marazion m 
Cornwall 

A portrait and some reminiscences of W W Smyth will be found 
m the Memou- of Sir A C Ramsay {1895), by Sir A Geikie 

SMYTH (or Smith), WILLIAM (c 1460-1514), bishop of 
Lincoln, was a Lancashire man by birth, and probably passed 
some of his early days at Knowsley under the roof of Margaret, 
countess of Richmond and Derby, the mother of Henry VII He 
appears to have been a member of Lmcoln College, Oxford, ana m 
1485, just after the battle of Bosworth, he was made keeper of 
the hanaper of the chancery Tmo of Edward I\ ’s daughters 
were entrusted to his keeping , he v as a member of the royal 
council and he obtained the livings of Combe Martin, Devon, of 
Great Grunsby and of Cheshunt, Hertfordshire In 1491 he was 
made dean of St Stephen’s, Westminster, and two years later 
bishop of Coventry and Lichfield The bishop was a member of 
Prince Arthur’s council in the marches of Wales, and m 1501, 
five years after he had been translated to the bishopric of I mcoln, 
he became lord president of Wales About 1507 he and Sir 
Richard Sutton (d 1524) set to work to found a new college m 
Oxford They rebuilt Brasenose Hall, added other existing halls 
to It, and having obtained a charter in 1512, called it The King’s 
haule and college of Brasennose Smyth, who was one of the 
executors of Henry VII ’s will, retired from public life just after 
this King’s death, owing probably to some differences between 
Bishop Richard Fox and hunself , he was, however, president 
of W^es until his death at Buckden m Huntingdonshire on the 
2nd of January 1514 Although an able and scholarly man, 
Smyth had little sympathy with the new k armng He bt stow ed 
rich livings upon his relatives, one of whom, Matthew Smyth, 
was the first principal of Brasenose College In addition to his 
liberal gifts to Brasenose College he gave money or land to Lmcoln 
and to Oriel Colleges, he founded a school at Famworth, 
Lancashire, and he refounded the hospital of St John at Lichfield 
From 1 500 to 1503 he was chancellor of Oxford UniversiU 

SNAIL In England the word “ snail ” m popular language 
is associated with Gasteropods which inhabit land or fresh water, 
and which possess large conspicuous spiral shells , terrestrial 
Gasteropods, m which the shell is rudimentarv and concealed, are 
distinguished as “ slugs ” In Scotland the word “ slug ” is 
absent from the vernacular vocabulary, both shell-bearing and 
shell-less inland molluscs bemg known as. snails Marine Gastero- 
pods are occasionally termed “ sea-snails,” and the compounds 
” pond-snails,” “ river-snails,” “ water-snails ” arfi m common 
use The commonest land -snails are those species which 



SNAKE-BIRD 


284 


constitute the family Helicidae, order Pidinonata, sub-order 
Stylommatophora. The families Limacidae, Arionidae and 
Oncidiidae of the same sub-order, include nearly all the slugs. 
The Oncidiidae are entitled to the name “ sea- slugs,” as they are 
shell-less Pulrnonates living on the seashore, though not actually 
in the sea. The term “ water-snails ” includes the whole of the 
remaining sub-order of the Pulmonata, namely, the Basommato- 
phora, in which the eyes are sessile, with the exception of the 
Aurietdidae. The latter are terrestrial and occur mostly near the 
.seashore. Thus the whole of the Pulmonata (which breathe air, 
are destitute of gill-plumes and operculum and have a complicated 
hermaphrodite reproductive system) are either snails or .slugs. 
Hut there are a considerable nunrber of snails, both terrestrial and 
aquatic, which are not Pulrnonates. The land-snails which have 
no gill-plume in the mantle-chamber and breathe air, but liave 
the sexes separated, and pos.sess an operculum, belong to the 
orders Aspidobranchia and Pectinibranchia, and constitute the 
families Helicinidae, Proserpinidae, Hydrocenidae , Cydophoridae, 
Cydostomatidae and Aciculidae. The fresh-water snails which 
are not Pulrnonates are the Paludinidae, Valvatidae and Ampul- 
laridae, together with Neritina, a genus of the Neritidae. These 
all possess a fully developed gill-plume and are typical Pectini- 
branchs of the sub-order Taenioglossa, most of the members of 
which are marine. 

The family Helicidae has a world-wide distribution. In Helix 
the spire forms a more or less obtu.se-angled cone ; there are above 
I2UO species, of which 24 are British. Helix nemoralis, L., of which 
H. hoYtensis is a variety, is one of the commonest forms. Helix 
pomatia, L., is the largest species, and is known as the “edible 
snail ’’ ; it is commonly eaten in France and Italy, together with 
other species. It was formerly believed to have been introduced into 
Britain by the Romans, but there is no doubt that it is a native. 
In Succinea the cone of the spire is acute-angled ; three s|jecie.s are 
British. In Vitrina the spire is very flat and the surface glassy. In 
Bulimus the spire is elongated with a pointed apex. Pupa is named 
from its resemblance to a chrysalis, the apex being rounde<l. The 
shell of Clausilia is sini.stral and its aperture is provided with a hinged 
plate. The commoner European slugs of small size all belong to 
the genus Limax, in which the opening of the mantle- chamber is 
posterior, L. ftavus is the cellar slug. agrestis, L. arborunt, L. 
maximus occur in gardens and fields. The larger black slugs are 
species of Arion, of which two arc British, A. ater and A. hortensis. 
Testacella haliotidea is common in Great Britain and throughout 
Europe. 

The species of Helix are all herbivorous, like the Pulmonata 
generally ; snails and slugs are well-known enemies to the gardener. 
The animals being hermaphrodite copulate reciprocally. The eggs 
of Helix are laid separately iti the earth, each contained in a calcined 
shell ; those of Limerx arc also separate, but the shell is gelatinous. 
Helix hibernates in a toqiid condition for about four months, and 
during this period the aperture of the shell is closed by a calcareous 
membrane secreted by the loot. 

The Limnaeidae occur in all parts of the world. Limnaeus contains 
the largest species. L. pereger, Miillcr, is ubiquitous in Great Britain 
and common all over Europe. All the species are usually infested 
with Cercariae and Kediae, the larval forms of Trematode parasites 
of vertebrate.s. L. iruncatulus harbours the Cercaria of Fasciola 
hepaticUy the liver-fluke, which cau.ses rot in sheep. Ancylus, which 
occur.s in rivers, has a minute lirapet-like shell. Planorbis has the 
spire of the shell in one plane. Physa is smaller than Limnaeus and 
has the upper part of the spire much shorter. In the AuHculidae 
the aperture is denticulated. Auricula is confined to the Ea.st 
Indies and Peru. Carychium minimum is British. 

Of the Cyclostomidae only one species, Cyclostoma elegans, Muller, 
is British ; it hides under .stones and roots. The Helicinidae are 
exotic, ranging from the West Indies to the Philippines. Of the 
Aciculidae, w’hich are all minute, Acicula lineata is British. 

The Ampullaridae are confined to the tropics. Ampullaria has 
very long tentacles and a long siphon formed by the mantle. Valvata 
is common in fresh waters throughout Britain ; the gill when the 
animal is expanded is protruded beyond the mantle-chamber. The 
Paludinidae are common in the N. hemisphere. Paludina and 
Bithynia are both British genera. In Paludina the whorls of the 
spiral are very prominent ; the genus is viviparous. Bithynia is 
smaller and the shell smoother. 

Neritina has a very small spire, the terminal portion of the shell 
containing nearly the whole animal. 

For the morphology and classification of snails, see Gastropoda. 
A history of the British forms is given in Gwyn Jeffreys’s British 
Conchology (1862), and by Forbes and Hanley in British Mollusca. 
For speciegr^hical details, see Woodward’s Manual of the Mollusca 
(1875), and Brbnn’s Tierreich (Weichtiere) . For Fasciola hepatica, 
see Thomas, Quart. Joum. Mic. Sci. (1882). 


SNAKE-BIRD (the “ darter ” of many authors, and the Plotus 
anhinga ^ of ornithology), the type of a small but very well- 
marked genus-of birds, Plotus, belonging to the family Phalacro- 
coracidae which contains the cormorants and shags. The name 
commonly given to it by the English in N. America was derived 
from its “ long slender head and neck,” which, its body being 
submerged as it swims, “ appears like a snake rising erect out of 
the water ” (J. Bartram’s MS., quoted by G. F. Ord in A. Wilson’s 
A m. Ornithology, ix. 8 1 ). Snake-birds bear a general resemblance 
both outwardly and in habits to Cormorants {q.v.), but are much 
more .slender in form and have both neck and tail much elongated. 
The bill also, instead of being tipped with a maxillary hook, has 
its edges beset with serratures directed backwards, and is sharply 
pointed— in this respect, as well as in the attenuated neck, 
likening the Snake-birds to the Herons ; but the latter do not 
generally transfix tjieir prey as do the former. 

The male of the /American species, which ranges from Illinois to 
the S. of Brazil, is in full breeding-plumage a very beautiful bird, 
with crimson irules, the bare skin round the eyes applc-grccn and 
that of the chin orange, the head, neck and most part of the body' 



Indian Snake-Bird (from S. H. Tickell’s Drawing in the T.ibrary 
of the Zoological Society) . 


clothed in black glossed with green ; but down each side of the neck 
runs a row of long hair-like white feathers, tinged with pale lilac. 
The much elongated scapulars, and the small upper wing-coverts 
bear each a median white mark, which on the lorraer is a stripe 
pointed at either end, and on the latter a broad ovate patch.* The 
larger wing-coverts are dull white, but the quill-fcathcrs of the wings 
and tail are black, the last broadly tijjped with brownish-red, 
passing into greyish-white, and forming a conspicuous band when 
the tail is spread in form of a fan, as it often is under water.^ The 
hen differs much in appearance from the cock, having the head, 
neck and breast of a more or le.ss deep buff, bounded beneath by a 
narrow chestnut band ; but otherwise her plumage is like that of 
her mate, only not so bright in colour. The Snake-Wrd frequents the 
larger rivers or back-waters connected with them, where it may be 
seen resting motionless on some neighbouring tree, generally choos- 
ing a dead branch, or on a " snag ” projecting Irum the bottom, 
whence it plunges beneath the surface, in pursuit of its prey, to 
emerge, in the manner before related, showing little more than its 
slender head and nock. Its speed and skill under water are almost 
beyond exaggeration, and it exhibits theue qualities even in captivity, 
taking — apparently without effort — fish after fish, however rapidly 
they may swim and twist, and only returning to its perch when its 
appetite is appeased or its supply of food exhausted. At liberty it 
will indulge m long flights, and those of the male at the breedmg- 

* " Anhinga,” according to Maregrav, who first dc.scribed this bird 
(Hist. rer. nat. Brasiliae, p. 218), was the name it here among the 
natives. 

“ These feathers arc very characteristic of each species of the genus, 
and in India, says Jerdon, are among the Khasias a badge of royalty. 

* This peculiarity, first pointed out to the writer by A. D. Bartlett, 
who observed it in birds in the Zoological Society’s possession, 
doubtless suggested the name of '' Water-Turkey ” by which in some 
places Plotus anhinga is said to be known. 
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season are ostentatiously performed m the presence of his mate, 
around whom he plays m irregular zigzag courses The nest is 
almost always in trees or bushes overhangmg the water s edge, and 
IS a large structure of sticks, roots and moss, in which are laid four 
eggs with the white chalky shell that is so charactenstic of most 
Steganopodous birds Not infrequently several or even many 
nests are built close together, and the locahty that suits the Snake- 
bird suits also many of the herons ^ The African snake-bird, P 
oongensts (or levaillantt of some authors), inhabits the greater part 
of that continent N from Natal , but, though met with on the White 
Nile, It 13 not known to have occurred in Lgypt, a fact the more 
remarkable seeing that Canon Tristram found it breeding in con- 
siderable numbers on the Lake of Antioch, to which it is a summer 
visitor, and it can hardly reach its home without passing over the 
intervening country The male bird is easily distinguishable from 
the American species by its rufous coronal patch, its buff throat 
and its chestnut greater wing-coverts A third species, P melano- 
gaster, ranges from Madagascar to India, Ceylon, Borneo, Java and 
China This so closely resembles the last-mentioned that the 
differences between them cannot be bnefly expressed The Austrahan 
region also has its snake-bird, which is by some regarded as forming 
a fourth species, P novae-hollandiae but others unite it to that 
last mentioned, which is perhaps somewhat variable, and it would 
seem {P Z S , 1877, p 349) that examples from New Gumea differ 
somewhat from those inhabiting Australia itself 

1 he anatomy of the genus Plotus has been dealt with more fully 
than that of most forms Beside the excellent dcscnption of the 
American bird s ahmentary canal furnished to Audubon by Mac 

? ;illivray, other important points in its structure have been well set 
orth by A H Garrod and W A Forbes in the Zoological Proceedings 
(1876, pp 335-345, pis xxvi -xxviii 1878, pp 679-681 and 1882, 
pp 208-212), showing among other things that there IS an ippreciable 
inatomical diffcicnce between the species of the New World and of 
the Old , while the osteology of P melanogaster has been admir ibly 
described and illustrated by A Milnc-Ldwards m A Grandidicr s 
great Otseaux de Madagascar (pp 691-695, pis 284, 285) In all 
the species the neck affords a feature which seems to be unique 
The first seven of the cervical vertebrae form a continuous curve 
with Its concavity forward, but the eighth articulates with the 
seventh nearly at a right angle, and, when the bird is at rest, lies 
horizontally The ninth is <lirecttd downwards almost as abruptly, 
and those which succeed present a gentle forward convexity I he 
muscles moving this curious framework are as curiously specialized, 
tnd the result of the whole piece of mechanism is to enable the bird 
to spear with facihty its fishy prey (A N ) 

SNAKE-FLY, the name given to neuropterous insects of the 
genus Raphtdta, closely allied to the alder-flies, remarkable for the 
elongation of the head and prothorax to form a neck and for the 
presence in the female of a long ovipositor The larva, which is 
active and carnivorous, is terrestrial, and lives m rotten timber 
SNAKE-ROOT In most countries where snakes abound some 
root or herb is used by the natives as an antidote for the bites of 
venomous species, and many herbs have consequently received 
t he name of snake-root Botanically speaking, the name properly 
belongs to Ophiorrhtza Mungos, the Mungoose plant, a plant of 
the natural order Rubiaceae, used in the E Indies for the purpose 
above indicated In medicine, however, the roots of Anstolochia 
Serpentana, Polygala Senega and Cimtafuga racemosa were 
understood by this name, being distinguished as the Virginian, 
seneca and black snake-roots The root of Anstolochia reticulata 
is known in the United States as Red river or Texan snake-root 
The roots or rhizome of Liatns spicata, Eryngium aquaticum 
and Eupatonum altissimum have all been used in N America for 
snake-bites, the first two being known as button snake-root and 
the last as white snake-root The rhizome of Asarum canadense 
passes under the name of Canadian snake-root All of these con- 
tain acrid or aromatic principles which, when a warm decoction 
of the drug is taken, exercise a powerfully diaphoretic or, m some 
cases, diuretic action, to which any benefit that may be derived 
from their use must be attributed 
SNAKES, an order (Ophidia) in the class of Reptiles They 
may be characterized as very elongated reptiles without limbs 
(unless with tmy vestiges of posterior limbs), without eyelids 
and external ear openings, with the teeth anchylosed to the 
supporting bones, a bifid slender tongue which is telescoped 
into its basal half, and with a transverse vent These characters 
appl_, to all snakes, although none are peculiar to them The 
‘ The curious but apparently well-attested fact of the occurrence 
in England, near Poole, in June 1851, of a male bird of this species 
(Zoologist, pp 3601, 365^) has been overlooked by several writers 
who profess to mention all cases of a similar character 


vast majority of snakes are further characterized by having 
the right and left halves of the under-jaws connected by an 
elastic band , a median, longitudinal furrow in the skin below 
and behmd the chin , the whole palatal apparatus is but loosely 
connected with the skull, nowhere articulating with it The 
quadrate is indirectly articulated with the skull, first by the 
horizontal, movable squamosal, secondly by the columella 
auns The quadrato-mandibular joint is placed in a level far 
behind the occiput 

More detail concerning skull, scales and teeth will be found in 
the diagnostic descriptions of the various famihes [vide infra) , for 
further anatomical information the reader is referred to the article 
Reptili s ( Anatomy) 

The snakes are the most highly specialized branch of the 
Sauna or Squamata, i c of scaly reptiles with movable quadrate 
bones , with a transverse vent, near the posterior lateral corners 
of which open the eversible, paired copulatory organs In tin 
artule Lizard attention is drawn to the manv characters which 
make it difficult, if not impossible, to give diagnoses applicable 
to all lizards and all snakes Both these groups seem to have 
reached their climax but recently, while the tortoises, crocodiles 
and sphenodon are on the descending scale, mere remnants of 
formerly much more numerous and cosmopolitan development 

The number of recent species of snakes is about i6oo The 
order is practically cosmopolitan, with the exception of New 
Zealand and certain absolutely isolated oceanic islands, like the 
Hawaian islands and the Azores The N limit approaches 
that of the permanently frozen subsoil, going into the antic 
circle in Scandinavia, elsewhere sinking to about 54° N , in 
the S hemisphere the 45th parallel may indicate their limit 
The number of species and individuals steadily decreases m the 
cooler temperate zones, whilst it reaches its maximum in the 
tropics Every kind of terrain is tenanted, from dtnse, moist 
and hot forests at the level of the sea to and deserts, high plateaus 
and mountains In accordance with this general distribution 
snakes show a great amount of differentiation with regard to 
their mode of life and general organization , and from the 
appearance alone of a snake a safe conclusion can be drav^n 
as to Its habits 

Dr A Gunther characterizes the thief categories as follows — 
(i) Burrowing snakes, which live under ground and but rarely 
appear on the surface They have a cylindrical rigid body, 
covered with generallv smooth and polished scales , a short 
strong tail , a short rounded or pointed head with narrow 
mouth , teeth few m number , small or rudimentary eyes , 
no abdominal scutes or only narrow ones They feed chiefly on 
invertebrate animals, and none are poisonous (2) Ground 
snikes rarely ascending bushes or entering water Their body 
is cylindrical, flexible m every part, covered with smooth or 
keeled scales, and provided with broad ventral and subcaudal 
scutes The non-poisonous kinds of ground snakes are the 
typical and least specialized snakes, and more numerous than 
any of the other kinds They feed chiefly on terrestrial verte 
brates The majority are non-poisonous , but the majority 
of poisonous snakes must be referred to this category (3) Tree 
snakes, which are able to climb bushes or trees with facility 
or pass even the greater part of their existence on trees Their 
body IS generally compressed and slender , their broad v entral 
scutes are often carinate on the sides Those kinds which ha^ e 
a less elongate and cylmdncal body possess a distinctly prehensile 
tail The eye is generally large Their coloration consists 
often of bright hues, and sometunes resembles that of their 
surroundings They feed on animals which likewise lead an 
arboreal life, rarely on eggs Poisonous as well as innocuous 
snakes are represented in this category (4) Freshwater snakes, 
living m or frequenting fresh Waters , they are excellent swunmers 
and divers The nostrds are placed on the top of the snout and 
can be closed whilst the animal is under water Their bodv 
IS covered with small scales and the ventral scutes are mostly 
narrow , the tail tapenng , head flat, rather short , and the 
eves of small size They feed on fish, frogs and other aquatic 
animals, and are innocuous and viviparous (5) Sea snakes are 
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distinguished by the compressed, rudder-shaped tail They arc 
unable to move on lan(^ feed on fishes, are viviparous and 
poisonous 

The majority of snakes are active during the day, their energy 
increasing with the increasing temperature , whilst some delight 
m the moist sweltering heat of dense tropical vegetation, others 
expose themselves to the fiercest rays of the midday sun Not 
a few, however, lead a nocturnal life, and many of them have, 
accordingly, their pupil contracted into a vertical or more rarely 
a horizontal slit Those which inhabit temperate latitudes 
hibernate Snakes are the most stationary of all vertebrates , 
as long as a locality affords them food and shelter they have no 
inducement to change it Their dispersal, therefore, must have 
been extremely slow and gradual Although able to move 



Fig I — Diagram of Natural Locomotion of a Snake 


with rapidity, they do not keep in motion for any length of time 
Their organs of locomotion are the ribs, the number of which 
is very great, nearly corresponding to that of the vertebrae of 
the trunk They can adapt their motions to every variation 
of the ground over which they move, vet all varieties of snake 
locomotion are founded" on the following sunple process When 
a part of the body has found some projection of the ground 
which affords it a point of support, the ribs are drawn more 
closely together, on alternate sides, thereby producing alternate 
bends of the body The hinder portion of the body being drawn 
after, some part of it (c) finds another support on the rough 
ground or a projection , and, the anterior bends being stretched 
in a straight line, the front part of the body is propelled (from 
a to d) in consequence During this peculiar locomotion the 
numerous broad shields of the belly are of great advantage, 
as by means of their free edges the snake is enabled to catch 
and use as points of support the slightest projections of the ground 
A pair of ribs corresponds to each of these ventral shields 
Snakes are not able to move over a perfectly smooth surface 
The conventional representation of the progress of a snake, 
in which Its undulating body is figured as resting by a senes 
of lower bends on the ground whilst the alternate bends are 
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raised above it, is an unpossible attitude, nor do snakes ever 
climb trees m spiral fashion, the classical artistic mode of repre- 
sentation Also the notion that snakes when attacking are able 
to jump off the ground is quite erroneous , when they strike 
an object, they dart the fore part of their body, which was 
retracted in several bends, forwards in a straight line And 
sometimes very active snakes, like the cobra, advance simultane- 
ously with the remainder of the body, which, however, glides 
in the ordinary f.ushion over the ground , but no snake is able 
to impart such an impetus to the whole of its body as to lose 
its contact with the ground Some snakes can raise the anterior 
piart of their bod> and even move m this attitude, but it is only 
about the anterior fourth or third of the total length which < an 
be thus erected 

With very few exceptions, the integuments form imbricate scalc- 
like folds arranged with the greatest regularity they arc small 
ind plun serial on the upper parts of the body and tail, large and 
unisenal on the abdomen, and generally bisenal on the lower side 
of the tail The folds can be stretched out, so that the skm is capable 
of a great degree of distension The scales are sometimes rounded 
behind, but generally rhombic in shape and more or less elongate 
they may be quite smooth or provided with a longitudinal ndge or 
keel m the middle line 1 he integuments of the head are divided into 
non imbncate shields or plates, symmetiically arranged, but not 
corresponding in site or shape with the underlying cranial bones or 
having any Relation to them The form and number of tlie scales 
and scutes, and tht shape and arrangement of the htad-shields, are 
of great value ui distinguishing the genera and species, and it will 


therefore be useful to explam m the accompanyii^ woodcut (fig 3) 
the terms by which these parts axe designated. The skin docs not 
form eyelids, but the epidermis passes over the eye, forming a 
transparent disk, concave like the glass of a watch, behind which 
the eye moves It is the first part wluch is cast off when the snake 
sheds its skin , this is done several times in the year, and the epider- 
mis comes off m a smgle piece, being, from the mouth towards the 
tail, turned inside out dunng the process 

The tongue in snakes is narrow, almost worm-like, generally of a 
black colour and forked, that is, it terminates m front in two 
extremely fine filaments It is often exserted with a rapid motion 
sometimes with the object of feeling some object, sometimes under 
the mfluence of anger or fear 

Snakes possess teeth in the maxiUanes, mandibles, palatine and 
pterygoid bones, sometimes also m the intermaxillary , they may 
DC ateent m one or the other of the bones mentioned ntatiHoa 
In the innocuous snakes the teeth are simple and uniform 
m structure, thin, sharp hke needles, and bent backwards their 
function consists merely m seizing and holdmg the prey In some 
all the teeth are nearly of the same size , otliers possess m front ol 
the jaws (Lycodonts) or behind in the maxillarxes (Diacrastenans) 
a tooth more or less con- 



short, and IS armed with Postoculars 

a single very long curved u,u, Upper labials 
fang with a caueJ and Temporals 

aperture at each end m, Mental 
Although firmly anchy- Lower labials 

losed to the bone, the c, c, Chin-shields 
tooth, wluch when at rest 

is laid backwards, is erectile, — the bone itself being mobile and 
rotated round its transverse axis One or moic rtstrvei teeth, in 
various stages of development, he between the folds of the gum and 
are ready to take the place of the one m funetion whenever it is 
lost by accident, or shed 

1 he poison is secreted m modified uppe r labial glands, or in a pair 
of large glands which are the homologues of the parotid sahvary 
glands of other animals For a detailed account see West, J Ltnn 
boc XXV (1895), p 419, XXVI (1898), p 517, and xxviu (1900) 
A duct leads to the furrow or canal of the tooth The Elapmae have 
comparatively short fangs, while those of the vipers, especially the 
crotaline snakes, are much longer, sometimes nearly an inch in 
length The Vipendae alone have erectile fangs The mechanism 
is explained by the diagrams (fig 4) The poison-bag lies on the side 
of the head between the eye and the mandibular joint and is held in 
position by strong ligaments which are attached to this joint and 
to the maxilla so that the art of opening the jaws and concomitant 
erection of the fangs automatically squeezes the poison out of the 
glands. 

Snakes ore carnivorous, and as a rule take livmg prey only , 
a few feed habitually or occasionally on eggs Many swallow 
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their victim alive , others first kill it by smothering it between 
the coils of their body (constriction) The effects of a bite by a 
poisonous snake upon a small mammal or bird are almost 
instantaneous, preventing its escape , and the snake swallows 
its victim at Its leisure, sometimes hours after it has been killed 
The prey is always swallowed entire, and, as its girth generally 
much exceeds that of the snake, the progress of deglutition is 
very laborious and slow Opening their jaws to theur fullest 
extent, they seize the anunal generally by the head, and pushing 
alternately the right and left sides of the jaws forward, they press 
the body through their elastic gullet into the stomach, its outlines 
being visible for some time through the distended w^s of the 
abdomen Digestion is quick and much accelerated by the 
quantity of saliva which is secreted during the progress of de- 
glutition, and in venomous snakes probably also by the chemical 
action of the poison The primary function of the poison- 
apparatus IS to serve as the means of procurmg their food, but 




Irom Cambrtihe Natural Htstoryt vol vni , “ Amphibia and Reptiles, by permission 
of Macmillan & Co Ltd 

Fk 4 — Poison Apparatus of Rattlesnake Upper figures dia- 
grams of skull with fangs at rest Lower figures same, with fangs 
protruded G, prefrontal , M, maxilla , /, poison-lang , Tr, trans- 
palatine, Pi, pterygoid, p, palatme, Q quadrate, 6?, squamosal , 
Pm, premaxilla, T a, articular, Po and Di, muscles 


It also serves for defence Only very few poisonous snakes (like 
Na-ja elaps) are known to resent the approach of man so much as 
to follow him on his retreat and to attack him Others are 
much less inclined to avoid collision with man tlian innocuous 
kinds They have thus become one of the greatest scourges 
to mankind, and Sir J Fayrer has demonstrated that m India 
alone annually some 20,000 human beings perish from snake-bites 
Therefore it will not be out of place to add here a chapter on 
snake poison and on the best means (ineffectual though they be 
in numerous cases) of counteracting its deleterious effects An 
excellent account of the nature and of the effect of the venom 
of snakes, by Charles J Martin, is in Allbutt’s System of Medicine 
The following condensed account has been abstracted from it 
The poison is a clear, pale-yellow fluid which reacts acid, and 
contains about 30 % of solids, but this varies according to the state 
of concentration Most venoms are tasteless, but cobra 
. poison is said to be disagreeably bitter Dned venom 

^ keeps indefinitely, and dissolves readily m water It keeps 

also in glycerine It contains albuminous bodies m solution, and is 
in fact a pure solution of two or more poisonous proteids, which are 
the active agents, with a small quantity of an organic acid or colour- 
ing matter The venom is destroyed by reagents which precipitate 
proteids m an insoluble form, or which destroy them, e g silver 
nitrate or permanganate of potash Hypochlorites have the same 
effect But carboUc acid and caustic potash destroy it only after a 
day or two, consequently they are not a remedy 

The venom is generally introduced into the subcutaneous tissue, 
whence it reaches the general circulation by absorption through the 
lymph and blood-vessels When mtroduced directly mto a vem, the 


effects are instantaneous It is absorbed by the conjunctiva, but, 
exceptmg cobra poison, not by the mouth or alimentary canal, 
provided there be no hollow teeth and no abrasions The venom 
of the vanous kinds of snakes acts differently 

The Symptoms of Cobra Poison — Burning pam, followed by 
sleepiness and weakness m the legs after halt m hour Then profuse 
salivation, paralysis of the tongue and larynx, ind inability to speak 
Vomiting incapaeity of movement fhe patient seems to be con- 
scious Breathing becoming difficult The heart s action is quick- 
ened The pupil remains contracted and reacts to light At length 
breathing ceases, with or without convulsions, and the heart slowly 
stops Should the patient survive, he returns rapidly to complete 
hemth 

Rattlesnake Poison — The painful wound is speedily discoloured 
and swollen Constitutional symptoms appear as a rule m less than 
fifteen minutes prostration, staggermg, cold sweats, vomiting, 
feeble and quick pulse, dilatation of the pupil, and shght mental 
disturbance In this state the patient may die m about twelve hours 
H he recovers from the depression, the local symptoms begin to play 
a much more important part than in cobra-poisonirg great swcihng 
and discoloration extendmg up the limb and trunk, rise of temperature 
and repeated syncope, and laboured respiration Death may occur 
m this stage The local haemorrhagic extravasation frequently 
suppurates, or becomes gangrenous, and from tlus the patient may 
die even weeks afterwards Recovery is sudden, and witiun a few 
hours the patient becomes bright and intelligent 

Symptoms of, Bite from the Turopqan Viper — IxKal bummg pam , 
the bitten hmb soon swells and is discoloured Great prostration, 
vomitmg and cold, clammy perspiration follow within one to three 
hours Pulse very feeble, with slight difficulty m breatlung, and 
restlessness In severe cases the pulse may become imperceptible, 
the extremities may become cold, and the patient may pass into 
coma In from twelve to twenU-four hours these severe constitu- 
tional symptoms usually pass on, but m the meantime the swclli ig 
and discoloration have spread enormously Within a few days re- 
covery usually occurs somewhat suddenly, but death may occur 
from the severe depression, or from the secondary effects of sup- 
puration 

The symptoms of the bite from the Daboia or Viper a russeh 
resemble the effects of rattlesnake poison, but sanious discharges 
from the rectum, &c , are an additional and prominent feature 
Ihe recovenng patient suffers from haemorrhagic extravasations in 
vanous organs, besides from the lungs, nose, mouth and bowels 
Kidney haemorrhage and albuminuna is a constant symptom The 
pupil IS always dilated and insensitive to hght 

Bite of Australian hlapine Snakes — Pam and local swcUmg Ihe 
first constitutional symptoms appear m fifteen minutes to two hours 
First faintness and irresistible desire to sleep Then alarming 
prostration and vomiting Pulse extremely feeble and thread-hke, 
and uncountable The limbs are cold and the skin is blanched 
Respiration becomes shallow with the increasing coma Sensation is 
blunted The pupil is wide ly dilated and insensible to hght There 
is sometimes passing of blood If the patient survives the coma, 
recovery is complete and as a rule rapid, without secondary 
symptoms 

The Austrahan venom and that of all vipenne snakes, perhaps 
also that of the cobra, if introduced rapidly mto the circulation, 
occasions extensive ultra vascular clotting If the venom is slowly 
absorbed, the blood loses its coagulabihty, owu'g to the breaking 
down of the red blood-corpusclcs, most so with vipers, less with 
Austrahan snakes, least so with the cobra The cobra venom is 
supposed to extinguish the functions of the vanous nerve-centres of 
the cerebro-spinal system, the paralysation extending from below 
upwards, and it has a special affinity for the respiratory centre 
The toxicity or relative strength of the cobra venom has been calcu- 
lated to be sixteen times that of the Luropeaji viper Snakes can 
poison each other, even those of the same kind 

Treatment — ^pjfiy a ligature above, not on the top of, the situa- 
tion. of the bite, twist the string tightly with a stick Ihen make a 
free incision into the wound bucking out is dangerous i Ihcn 
bandage the hmb downwards, progressing towards the wound , it- 
peat tlus several limes Do not keep the ligature longer than half 
an hour Then let the circulation return, and apply the hgaturc 
again In any ease do not keep the hgalure on lor more th in in 
hour for fear of gangrene Direct application into the wideiud 
wound of calcium hypochlorite, t e blcaehmg powder, is very good, 
or of a I % solution of permanganate of potash, or Cond> s fluid 
Vigorous cauterization with nitrate of silver, dnving the stick into 
the widened wound is also good, and it is a remedy which one can 
carry in the pocket Quick amputation of the finger is the best 
remedy of all if a large snake has bittea it 

Internal Remedies — 1 he administration of enormous doses of 
alcohol 13 to be condemned strongly Small, stimulating doses, and 
repeated, are good, but stimulation can be more effectivel> produced 
by ammonia or strychnine Hypodermic injection of strychnine, 
in some cases as much as one to two grams (but not mto a vem 
has in some cases had good results but injection of ammonia, 
instead of doing any good, has disastrous sloughing results There 
is only one fairly reliable treatment, tliat by serum therapeutics, the 
injection of considerable quantities of serum of animals which have 
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been partially immunized by repeated doses of [that particular 
snake-venom Unfortunately this treatment will not often be avail- 
able Several mammals and birds are supposed to be immune by 
nature agaanst snake-venom Some more or less immime creatures 
are the mongoose, the hedgehog and the pig, the secretary-lurd, the 
honey buzzard, the stork and probably other snake-eaters 

Snakes are oviparous , they deposit from ten to eighty eggs 
of an ellipsoid shape, covered with a soft leathery shell, m places 
where they are exposed to and hatched by moist heat The 
parents pay no further attention to them, except the pythons, 
which incubate their eggs by coiling their body over them, 
and fiercely defend them In some families, as many freshwater 
snakes, the sea snakes, Vipermae and Crotalinae, the eggs are 
retained in the oviduct until the embryo is fully developed 
These snakes bring forth living young 
The classification of snakes has undergone many vicissitudes 
J Muller {Zetlschr / Physiol , 1831, p 26^) divided them into 
Ophidta macrostomata and 0 microstomata A M C 
(Catal methodtque, Mus d'Hist Nat , Pans, 
1851, p 199) distinguished between Opoterodonta, 
Agl> phodonta, Proteroglypha and Solenoglypha H Stannius 
{Zootomie d Amphtb , 18156) made a further improvement by 
combination of the principles used by his predecessors, and he 
divided the Angxostomata or narrow-mouthed snakes into Tor- 
tricina, Typhlopma and Uropeltacea , the Eurystomata into 
lobola or poisonous, and Asinea or innocuous snakes Meanwhile 
E Gray {Cat Snakes, Brit Mus , 1849) had distinguished only 
tween Viperma and Colubrmia A Gunther (Cat Colubrtne 
Snakis, Bnt Mus , 1858 , “ Reptiles of British India,” Ray 
Soc , X864 , article Snakes, Ency Bnt , 9th ed ) recognized 
at last four sub-orders * Hopoterodontes, Colubnformes, Colu- 
briformes venenosi, Vipenformes , the most serious drawback 
being the merging of the Peropoda in the non-poisonous Colu- 
briformes h L) Lope (Proc Ac P htlad , 1S64, p 230) resorted 
to the modifications of the squamosal, ecto- and endopterygoid 
bones, the condition of the vestigial limbs, and the teeth — 
Scolecophidia (Typhlopidae), Catodonta (Glauconiidae), Tor- 
tncina (Ilysudae and Uropeltidae), Asinea, Proteroglypha and 
Solenoglypha He adhered to this arrangement in his last 
comprehensive work (CrocodtUans, I izards and Snakes of North 
America, 1898, Smithsonian Inst , 1900), but combined the Asinea 
and Proteroglypha as Colubroidea, subdividing these into 
Peropoda, Aglyphodonta, Glyphodonta, Proteroglypha and 
Pldtycerca (H> drophmae) In his last work he used, with 
doubtful success, the variations of the penes and the lungs as 
additional characters, chiefly for the grouping of the great mass 
of the ( olubroid snakes G A Boulenger {Cat Snakes, Bnt 
Mus, 1893-1806) accepted Cope’s principles, and mainly by 
combining the Asinea of Stannius and Cope with the Protero- 
glypha as Colubridae— wherein he was followed by Cope, as 
mentioned above — and separating therefrom the Peropoda or 
Boidae, he has pioduced a logically -conceived system, by far 
the best hitherto proposed It is followed m the present article 
Boulenger’s phylogenetic system stands as follows — 


mandible to the aglyphous or iimocuous Colubridae, whence 
further differentiation in three new lines has taken place,— (i) 
the harmless Amblycephalidae as a side-issue, (2) the very poison- 
ous proteroglyphous Elapidae, (3) the moderately or mcipiently 
poisonous Opisthoglypha, out of some of which seem to have arisen 
the venomous Vipendae 

I No ectopterygoid . pterygoid not extending to quadrate , no 
sapratemporal or squamosal , prefrontal forming a suture with nasal , 
coronoid present , vestiges of pelvis present 

Maxillairy vertical, loosely attached, toothed , mandible toothless 
a smgle pair of pelvis Ixmes Typhlopidae 

Maxillary bordermg the mouth, forming sutures with the pre- 
maxillary, prefrontal and frontal, toothless lower jaw toothed 
pubis and ischium present, the latter forming a symphysis 
Glauconttdae 

II Ectopterygoid present , upper and lower jaws toothed 
A Coronoid present prefrontal m contact with nasal 

1 VestigesrOf hind-limbs supratcmporal present 
Squamosal large, suspending the quadrate Boidae 
Squamosal small, intercalated m the cranial wall 

Ilysxtdae 

2 No vestiges of limbs , squamosal absent Uropeltidae 
B Coronoid absent squamosal present 

1 Maxillary honzontal , pterygoid reaching quadrate or 

mandible 

Prefrontal m contact with nasal Xenopeltidae 
Prefrontal not in contact with nasal Colubridae 

2 Maxillary honzontal , pterygoid not reaching quadrate or 

mandible A mblycephaltdae 

3 Maxillary vertically erectile, perpendicularly to ectoptery- 

goid, and reaching quadrate or mandible Vipendae 
For ordinary practical purposes this synopsis is useless, most of the 
anatomical characters being visible only m the macerated skull 
Ihe following charactenzation of the families is based upon more 
accessible features 

Eyes vestigial or hidden lower jaw toothless , without enlarged 
ventral scales Typhlopidae 

Eyes vestigial , teeth restricted to the lower jaw , without en- 
larged ventral scales Glauconiidae 

Eyes very small head not distinct teeth in the upper and lower 
JAWS , ventral scales scarcely enlarged tail extremely short, ending 
obtusely and covered with peculiar scales Uropeltidae 

Eyes functional, free, with vestiges of the hind-hmbs appearing as 
claw-like spurs on each side of the vent 

Ventral scales scarcely enlarged Ilysudae 

Ventral scales transversely enlarged Boidae 
Eyes free with a pair of poison-fangs m the front part of the 
mouth, earned by the otherwise toothless, much shortened, and 
vertically erectile maxillanes , ventral scales transversely enlarged 
Vipendae 

All the remaining snakes combine the following characters the 
maxillanes are t^ically honzontal, not separately movable, with a. 
senes of teeth Ine mandible is toothed but has no coronoid bone 
There are no vestiges of limbs or of their girdles Ihe eyes are 
free 

Dentary movably attached to the tip of the articular bone 
of the mandible Skin beautifully iridescent Xeno- 
peltidae 

Witliout a mental groove the ends of the pterygoids are 
free, not reaching the quadrate Head thick and very 
distinct A mblycephaltdae 

With a median longitudinal groove between the shields of the 
skin Colubridae 


Uropeltid i« 
llysiidie 


V iperidac 
C Opijithorlypha 


C Proteroglypha Amblycaphalifl le 


Colubridae Aglyphs 


Typhlopidae Boidae ( lauconiidae 

This means that the Boidae retain most primitive characters 
Likewise primitive, but in various respects degraded, mainly 
owing to burrowing habits, are the Typhlopidae with the Ily- 
siidae, and Uropeltidae as a terminal 
branch, and on the other hand 
the Glauconiidae The solitary 
Xenopeltis is in several ways 
intermediate between Boidae and 


Family i Typhlopidae — Burrowmg snakes, mostly small, which 
have the body covered with smooth, shiny, uniform cycloid scales 
1 he teeth are restricted to the small maxillary bones The ijuadrates 
slant obliquely forward and arc attached directly to the prootics, 
owing to the absence of squamosals The ]>refrontals are in lateral 
contact with the nasals The vestiges of the peh is are reduced to a 
single bone on each side, and there are no traces of limbs The eyes 
are hidden by shields of the skm The mouth is very narrow, and 
the halves of the under jaw are not distensible About 100 species 
of these rather archaic snakes are known in adaptation to their 
burrowing life and worm and insect diet, they have undergone 
degradation The tail is mostly very short and sometimes cn^ in 


Ilysudae The rest of the snakes 
are supposed to have started from some primitive, non- 
degenerate, ^therefore boa-like group, leading by loss of the 
vestiges of the hmd-limbs and loss of the coronoid bone of the 


Fig 5 — Typhlops bothnorhynchus, from India, natural size 


a horny spine They are widely distributed m all tropical and sub 
tropical countries, even m such solitary places as Christmas Island, 
but they do not occur m New 2 >aland The chief genus is Typhlops 
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of Mirmch, for instance, T bramtnus ranges from southern Asia, the 
islands of the Indian Ocean and the Malay Islands to southern 
Africa 

Family 2 Glauconiidae — Burrowing like the Typhlopidae, which 
they much resemble externally, but the maxillaxies retain their 
normal position and are toothless, teeth being restricted to the 
lower jaw, which is short, stout, and not dis- 
tensible Ihe pelvic girdle and tho hind -limbs 
show the least reduction found in any recent 
snakes, ilia, pubes and ischia being still distin- 
guishable, the last even retaining their sym- 
physis, and there are small vestiges of the femurs 
About 30 species, mostly of the genus Glattconta, 
in south western Asia, Africa, Madagascar, tho 
Antilles and both Americas, G dulct<; ranging 
northwards into Texas, G humths into California 
Family 3 Ilysiidae — Mostly burrowing The 
scales of the long, cylindrical body ire smooth 
and small, scarcely enlarged on the ventral 
side The tail is extremely , short and blunt 
The head is very small and not distinct horn the 
neck, a usual feature m burrowing snakes and 
lizards The gape of the mouth is narrow 
The quadrate &nes are short and stand lather 
vertically The squamosals form part of the 
cranial wall, being firmly wedged in lx; tween the 
quadrate, prootic and occipital bones Vestiges 
of the pelvis and hind-hmbs are small, but they 
terminate m claw-hko spurs which protrude 
Jaetween the scales on either side of tho vent. 
Views of Head of as m the Boidae The small eyes are some- 
Typhlops bra- times covered by transparent shields About 
minus (India), half-a-dozen species only are known in South 
magnified America, Ceylon, the Malav Islands and Indo- 

China They are viviparous like the Typhlo- 
pidae, upon which they feed besides worms and insects Ilysia 
s Tortrtx scytale, one of tho " coral - snakes ” of tropical South 
America, is beautiful coral-red with black nngs, grows to nearly a 
yard m length, and is said sometimes to be worn as a necklace by 
native ladies 

Family 4 Uropeltidae (Rhinophidae) — Burrowing snakes of 
Ceylon and southern India, with a very short tail, which ends in a 
pecuhar, often obliquely truncated, shield, hence the name The 
eyes are very small The scales of the body are smooth and are 
but httle larger on tho belly Ihe coloration is mostly beautiful, 
black and red The Uropeltidae are in various rejects intermediate 
between the two last and the next family The quadrates are 
directly attached to tho skull, the squamosals being absent Teeth 
are earned m both jaws There are no vestiges of hind-limbs or of 
the pelvis 

These tail-shielded snakes, of which about 40 species are known, 
are viviparous and burrow in the ground, preferring damp mountain- 
forests Uropelhs grandts, the only species of the type-genus, is 
confined to Ceylon , about 18 in m length, it is blackish above, 
yellow below, often with small spots on the upper and the under 
surface Rhtnophts sanguineus lives m southern India , it is black 
above with a bluish gloss, the belly is bright red with black spots, 
like the convex tail-shield 

Family 5 Boidae — Typical, often very large, snakes, which have 
vestiges of pelvis and hind-hmbs, the latter appearing as claw-hke 
spurs on each side of the vent The scales of the upper surface are 
usually small and smooth, while those of the belly form one broad 
senes The quadrate is earned by the horizontally-elongated squa- 
mosal, which rests loosely upon the skull llie prefrontals arc m 
contact with tho nasals Sharp, recurved teeth au:e earned by the 
mandibles, the pteryj^oids, palatmes, maxillanes, and m the Python- 
inae by the premaxiUarics also The ^idae compnse some 60 
species, which have been grouped into many fancy genera The 
range of the family extends over all the tropical and subtropical 
countnes, including islands, except New Zealand 

Sub-family i Pythomnae — •With a pair of supraorbital bones 
between the prefrontal, frontal and postfrontal boms The pre- 
maxilla generally cames a few small teeth The subcaudal scales ate 
mostly m two rows The pythons {q v ) are restricted to the palaeo- 
fropical and Australian regions, with the sole exception of Lovocemus 
btcolor m southern Mexico 

Sub-family 2 Boinae — Without supraorbital bones The pre- 
maxilla la toothless Thu subcaudal scales form mostly a single row 
Widely distributed Boa (c(v)va. tropical America and with two 
Mecies m Madagascar Eunectes munnus, the Anaconda {qv), 
Channa, e g bottae, a small sand-snake from Oregon to California 
Eryx jaculus, also a sand-snake, from North Africa to Central 
Asia, and extending mto Greece Enygrus, rangmg irom New 
Gumea to the Fiji Islands Casarca dussumien, difienng from Boa 
chiefly Iw the rough smd strongly-keeled scales, is confined to 
Round Islemd near Mauritius This makes the occurrence of a 
species of Corallus m Madagascar less remarkable, while all the 
others live in Central and South America 

Family 6 Xenopbltidab — O ne species, Xenopeltis umcolor, in 
south-eastern Asia and Malay Islands Boulenger rightly considers 
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this snake in various ways intermediate between the Ilysndae, 
Boidae and Colubndae The prefrontal bones are still in coni act with 
the nasals as m the previous families, but the coronoid bones of the 
mandibles are absent as in the rcmaming families, and this loss also 
occurs in the Borne Channa The most remarkable feature is the 
dentary bone, which is movably attached to the much-elongated 
articular bone (cf Poly odon top fits of Colubnnae), the movability 
being enhanced by the absence of the coronoid The quadrate is 
short and thick, and is earned by the broad and short squamosal, 
which hes flat against the skull, reminding in this respect of Ilysta 
The smooth, black and brown scales of the back are highly iridescent, 
hence the generic name of this pecuhar snake, which reaches the 
length of one yar<l 

Family 7 Colubridae —Maxillanes horizontal and forming the 
greater portion of the upper jaw, which is toothed like the lower 
jaw coronoid of mandiDk abs' nt Pterygoids connected with the 
quadratt 3 which arc earned by the squamosals, and thtsc are loosely 
attaeb'ed to the skull Prefrontals not m contact with the basals 
1 ctopterygoiels present No vestiges ot limbs or pelvis This fami’y 
comprises about mne-tenths of all recent species of snakes and is 
cosmopolitan, New Zealand being the most notable exception The 
1300 to 1400 sjxjcies contain terrestrial, arboreal and aquatic forms, 
many of which are highly sjx-ciahzed 

Boulenger, adopting Dumdnl’s terms, has divided them mto three 
parallel senes — 

A dglypha —All the teeth arc solid, and not grooved Harmless, 
non-poisonous 

B Optsthogly pha — One or more of the posterior maxillary teeth 
arc grexived Most of these snakes, which number about 3oe) species, 
are moderately poisonous 

C Proieroglypha — The anterior maxillaiy teeth are grooved or 
‘ perforated About 200 very poisonous species, e g cobras, coral- 
sn«i.kes and sea-snakes 

The second and third senes containing only about 400 species, 
tho Aplypha still present the appalling number of 1000 species, and 
even the grouping of this mass mto three sub-famihes does not 
lighten the task of arranging the chaos, since one of these sub-famihes 
cont tins only one, and the other but a v cry few species We have 
therefore still 1000 sjiccics, all so closely allied that they together 
arc but of suli-f-imily rank They jiossess few reliable characters, 
their modifications are not weighty, and it is almost ci rtam that some 
of tlusc chaiactcrs, and even combinations thereof, have been 
developed mdependenPy and in different countries Many of the 
so-callcd genera, or groups of genera, are consequently not to be 
us« <l either as witii' sses of blood - relationship or of geographical 
distribution 

Some of the usual characters employed for systematic purposes, 
for the making of convenient keys, are the following The number 
of rows of scales across the body and m a longitudinal direction 
shape and structure of scales, whether smooth or v\ ith a longitudmal 
keel , arrangement of the shields on the head shape of the con 
tracied pupil Above all, the dentition, w hich exhibits almost endless 
modifications, m most cases is difficult to ascertain and to appreciate 
m its subtle distinctions Internal, skeletal characters, us^ess for 
ordinary practical purposes, are the various apophyses on the 
ventral side of the vertebrae and the penial armaments fancied by 
Cope 

It IS impossible here to mention any but the more obvious genera 
and groups of colubrme snakes 

Senes A Aglypha — Sub-family i Acrochordtnae — The few 
genera and species of these ugly-looking snakes are mostly aquatic, 
inhabiting nvers and estuaries of S E Asia , but one, Nothopsis, 
lives on the Isthmus of Darien, and another, Stoliczkaia, is found m 
the Khasia Hills of N I India Acrochordus javameus has no en- 
larged ventral shields , the flat, vipensh-lookmg head is covered 
wito small granules, with the eyes and nostnls well on tho upper 
surface C^rsydrus ranges from Madras to New Guinea , the Ixxly 
and tail are laterally compressed and form a ventral fold which is 
covered with tmy scales like the rest of the body The mam 
anatomic d justification of this sub-family is given by the postfrontal 
bones, which, besides boidenng the orbits posteriorly, aie extended 
forwards so as to form the upper border of tho orbits, separatmg the 
latter from the frontals 

Sub-family 2 Colubnnae — Ihe postfrontal bones are restricted 
to the posterior boidtr of the orbits The maxillary and dentarv 
bones carry teeth on their whole length This sub-family contains 
about 1000 species , few of them reach a length of more than two 
yards, some of the largest belongmg to the Indian Zaocys s Cor\~ 
phodon, which glow to 10 ft Most ot them are oviparous borne are 
more or less aquatic, others are absolutely arboieal, others again 
prefer dry, sandy or rocky localities according to their food The 
sub family is cosmopohtan, excepting tho New Zealand sub-region, 
and finds its natural N limit on the permanently frozen underground, 
where hibernation is of course impossible Only a few out of the 
more than 120 genera can be mentioned here 

Coluber m Europe, Asia and North America C longtssimus s 
flavescens s aesculaptt was probably the species held m veneration 
by the ancient Romans It giows to a length of 5 , chmbs ex- 

tremely well, feeds chiefly on mice, and becomes very tamo Its 
coloration vanes from pale golden brown to black , the scales are 
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smooth and shiny. Its original home is Italy and S.E. Europe, 
whence it has spread N. into S. Germany. Its occurrence at widely 
distant and isolated localities was formerly supp>o.sed to be due to 
its introduction by the Romans. C. corais, from the S. states of 
N. America far into S. America, reaches 8 ft. in lengtli. C. {Pity- 
ophis) sayi, C. catenifer and others in N. America. 

Coronella, widely distributed excepting Australia and S. America. 
C. ausiriaca s. laevis, the " smooth snake ” of Europe, in England, in 
Hampshire and Dorsetshire, eats chiefly Uzards ; owing to -its 
coloration, which varies much, it is often mistaken for the viper. 
C. ^etula is one of the many N. American species. Zamenis of Eurojje, 
Asia, N. Africa, N. and Central America, with many spjccies, e .g. 
Z. mneosus the Indian " rat-snake,” Z. constrictor in the United 
States. Some species of the Central and 3. American genus Urotheca 
bear an extraordinary resemblance in coloration to the pretty, 
black, red and yellow poisonous Elaps. Dendrophis of India ami 
Au.stralia (e.g. D. pictus of India), and Leptophis s. Ahaetulla (e.g. 
L. HoceruSy neotropical) may be taken as examples of long and slender 
trec-snakcs. 

Tropidonolus, with near loo species, is cosmopohtan with the 
exccjition of New Zealand. Some of the species, like the Indian 
T. quincuHciatus and T. stolatus and the N. American T. ordinatus, 
are perhaps more abundant as regards the number of individuals 
than any other snake. T. natrix, the grass or ringed snake, is very 
common in Europe, including England but not Scotland or Ireland ; 
easily recognized even at a distance by two yellow or white spots 
which it has behind its head. It grows rarely to a length of 4 ft. ; 
it never bites, and feeds chiefly on frogs, toads and fishes, but mice 
are never taken. Its eggs, which are of tlie size and shape of a 
dove’s egg, and from fifteen to thirty in number, are deposited in 
mould or under damp leaves, and are glued together into one mass. 

Polyodontophis of Madagascar, S.E. Asia and Central America is 
remarkable for having the dentary bones loosely attached to the 
apex of the elongated articular bone. Calamaria of Indo-China is 
an example of burrowing snakes, with a short tail and small eyes ; 
in Typhlopophis of the Philippines the eyes are concealed. 

Sub-family 3. lihachiodontidae, represented by Dasypeltis scahra 
of tropical and S. Africa. Characterized by possessing only a few 
teeth, on the posterior part of the maxillaries, on the palatines and 


Fig. 7. — Dasypeltis unicolor, in the act of swallowing j 

dentarics; some of the vertebrae in the lower region of the neck 
have strongly developed hypapophyses (not provided with a cap of 
enamel, as has often l^en asserted), which are directed forwards ami 
pierce the oesophagus. The jirincipal diet of these peculiar snakes 
seems to consist of eggs. In Cape Colony they are known as 
” cyervreter,” i.e. egg-eater. A snake, scarcely 20 in. in length, and 
with a body not thicker than a man’s little finger, is able to sw-allow 
a hen's egg, a feat which .seems quite impossible. A.s the egg passes 
at la,st through the alarmingly distended neck, the snake makes 
some slight contortions and the swelling collapses, the shell having 
been filed through by the .saw-like apparatus. Whilst the contents 
are thus retained without los,s, the crumpled shell is then vomited 
out. This peculiar arrangement occurs also in an Indian snake, 
Elachiston, which represents, however, a sub-family of the Opistho- 
glypha. In another, probably also egg-eating snake, tJie Indian 


Coronelline Nymphophidium, the same effect is reached by tvo 
prominences at the base of the skull. 

Series B. Opisthoglypha. — One, or a few, of the po.sterior 
maxillary teeth have a groove or furrow in front, which conducts the 
secretion of the enlarged upper labial glands. They are all more or 
less poisonous, paralysing tneir prey before, or during the act of 
swallowing ; the poison-fangs standing so far back in the mouth, 
these snakes cannot easily inflict wounds with them on man ; more- 
over, the poison is not very strong and not available in large quan- 
tities. It may well be doubted whether the Opisthoglypha form one 
genuine group instead of a heterogeneous assembly. They comprise 
about 300 species of terrestrial, arboreal and aquatic forms, and as 
a group they are almost cosmopolitan, including Madagascar, but 
excepting New Zealand. 

Sub-family i. Dipsadomorphinae.— 'i:io&txi\s lateral; dentition 
well developed. Long-tailed, terrestrial and arboreal forms. The 
tree-snakes are mostly green above with the under parts white or 
yellow. 

Coelopeltis, with concave, or grooved scales ; C. lacertina s. 
monspessulanus, orm of the largest European snakes in Mediterranean 
countries and soutn-western Asia. 

JJipsadotnorphus, Dipsas, Leptognathus, Dryophis, Dendrophis 
and other closely allied genera are typical, very long-bodied and lon^- 
tailcd tree -snakes, chiefly tropical. The graceful form of their 
body, the elegance and rapidity of their movements, and the ex- 
quisite beauty of their colours have been the admiration of all who 
have had the good fortune to watch them in their native haunts. 
The majority lead an exclusively arboreal life ; only a few descend 
to the ground in search of their food. They prey upon every kind of 
arboreal animal — birds, tree-frogs, tree-lizards, &c. All seem to be 
diurnal, and the larger kinds attain to a length of about 4 ft. The 
most beautiful of all snakes are perhaps certain varieties of Chry- 
sopelea ornata, a species extremely common in the Indian Archi- 
pelago and many parts of the continent of tropical Asia. One of 
these varieties is black, with a yellow spot in the centre of each scale : 
these spots are larger on the back, forming a Series of tetrapetalous 
flowers ; the head is similarly ornamented. Another variety has a 
red back, with pairs of black crossbars, the bands of each pair being 
separated by a narrow yellow space ; sides brown, dotted with black ; 

belly dark green, the outer portion 
of each ventral sliield being yellow, 
with a blackish spot. 

The features by which the tree- 
snakes are distinguished are still 
more developed in the whip-snakes 
(Dryophis ) , whose excessively slender 
body has been compared to the cord 
of a whip. Although arboreal, like 
the former, they are nocturnal in 
their habits, having a horizontal 
instead of a round pupil of the eye. 
They are said to be of a fierce dis- 
position, feeding chiefly on birds. 
In some of the species the elongate 
form of the head is still more ex- 
aggerated by a pointed flexible 
appendage of the snout (Passertta), 
which may be nearly half an inch 
in length, or leaf -like, as in the 
Madagascar Langaha. "rhe Mexican 
Trimorphodon much resemble 
viperine snakes with the flat, tri- 
angular head, narrow neck, slit-like 
pupil and pugnacious disposition. 
A still more remarkable resemblance 
exists in the shape and striking, red, 
black and yellow coloration between 
Scolecophis aemulus of Chihuahua 
and the poisonous Elaps fulvius, the 
American coral-snake, but Cope has 
been careful to point out that these 
two creatures are not known to 
1 egg. Nat. size. inhabit the .same district. 

Sub-family 2. Elachistodontidae . — 
Represented by Elachistodon westermanni of Bengal, with the same 
jieculiar dentition and with sharp hypapophyses on the vertebrae of 
the lower neck, as de.scribcd of Dasypeltis (see above). 

Sub-family 3. Homalopsinae- -The nostrils of these absolutely 
aquatic, viviparous snakes are valvular and placed on the upper 
surface of the snout. The eyes arc small, with vertical pupils. 
About two dozen ugly-looking species inhabit rivers and estuaries 
from Bengal to Australia. Cerberus rhynchops ; Hypsirhina plum- 
hea, Homalopsis ; Hipistes hydrinus of Siam has a compressed body, 
and much resembles the Hydrophinae in general appearance and its 
partly marine life. Herpeton of Cambodia ha.s a pair of long tentacles 
on the snout and is said to have a partly vegetable diet I 

Series C. Proterogi.ypha. — The anterior maxillary teeth are 
deeply grooved, or so folded as to appear hollow or perforated. 
Behind these enlarged poison-fangs follows a series of smaller, solid 
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teeth, hence the term '' proteroglypha,” which is intended to mean 
that the anterior teeth are grooved. These snakes are all very 
poisonous, mostly viviparous and found in all tropical and sub- 
tropical countries, with the exception of Madagascar and New 
Zealand. 

Sub-family i. Elapinae. — Terrestrial, with a cylindrical tail, 
comprising about 150 species which have been grouped into numerous 
genera, mostly upon very slight differences. The most remarkable 
are the following. Naja tripudians and N. haje, the cobra {q.v.). 
The largest .species is the N. bungarus s. elaps, the “ hamadryad,” 
” snake-eating cobra," or king-cobra of Indian countries, reaching 
more than 12 ft. in length, and living mainly upon other snakes. 
Sepedon haemachates, of S. Africa, is named by the Boers " roode 



Fig, 8. —Indian Whip-Snake. Passerita mycterizans. 

koper kapel ” or ” ring-hals,” i.e. banded neck, the latter name 
being, however, often applied also to the cobra. It resembles in colour 
some varieties of the fatter snake, and, like this, it has the power, 
though in a less degree, of expanding its hood. But its scales are 
keeled and its form is more robust. It is equally active and courage- 
ous, not rarely attacking persons who approach too near to its 
resting-place. In confinement it evinces great ferocity, opening its 
mouth and erecting its fangs, from wluch the poison is seen to flow 
in drops. During such periods of excitement it is even able, by the 
pressure of the muscles on the poison-duct, to eject the fluid to some 
distance ; hence it shares with the cobra a tliird Dutch name, that 
of ” .spuw slang " (spitting snake). It grows to a length of 2 or 3 ft. 
Another kind is the ” schapsticker ” (.sheep stinger), 5 . rhombeatus. 
It is extremely common in S. Africa, and extends far N. along the 


E. as well as W. coast. It is of smaller size than the preceding, and 
causes more injury to animals, such as sheep, dogs, &c. than to man. 
It varies in colour, but a black mark on tlie head hke an inverted V 
remains nearly always visible. 

The species of Bungarus, four in number, are extremely common 
in India, Burma, and Ceylon, and are distinguished by having only 
one row of undivided sub-caudal shields. Three of the species have 
the body ornamented with black rings, but the fourth and most 
common (B. coeruleus), the 
” krait ” of Bengal, possesses a 
dull and more uniform colora- 
tion. The fangs of the bunga- 
rums arc sliorter tlran those of 
the cobras, and cannot penetrate 
so deeply into the wound. Their 
bite i.s tlicreforc less dangerous 
and the effect on the general 
system slower, so that there is Fig. 9.— Head of Herpeton 
more prospect of recovery by tentaculatum. 

treatment. Nevertheless, the 

krait is probably the most destructive snake to human life in India, 
.since it is very common and often creep.s into the houses. 
Doliophis inUstinalis of Indo-Cliina has enormously developed 
poison glands, which extend down the whole anterior third of the 
body, ill front of the heart. 

No part of the world possesses so many snakes of this sub-family 
as Australia, where, in fact, they replace the non-venomous colubrinc 
snakes ; many of them are extremely common and spread over a 
considerable area. Fortunately the majority are of small size, and 
their bites are not followed by more severe effects than those from 
tlie sting of a hornet. Only the following are dangerous to man and 
larger animals: the ” death-adder,” Acanthopis antarcticus, easily 
recognized by the peculiar end of the tail winch is compressed and 
terminates in a tlun homy spine ; common throughout Australia 
to the Moluccas, scarcely one yard in length; the ” black snake ” 
[Pseudechis por/jAynoewi), likewise common throughout the Australian 
continent, especially in low marshy places, and upwards of 
6 ft. in length ; it is black, with each scale of the outer series red 
at the base ; when irriuted it raises the fore part of its body and 
flattens out its neck like a cobra, the females are sometimes known 
as ” brown adders ” ; the " tiger-snake,” Notechis scutatus (s. 
Hoplocephalus curius), with a similar distribution, and also 
common in iasmania, from 5 to 6 ft. long, and considered the most 
dangerous of the tribe. Good descriptions and figures of all these 
snakes arc given in Krefft’s Snakes of Australia (Sydney, 1869, 
4to). 

Several genera of the lilapinac lead a more or less burrowing life ; 
their body is of a uniform cylindrical .shape, terminating in a short 
tail, and covered with short polished scales ; their head is .short, 
the mouth rather narrow, and the eye small. They are the tropical 
American Elaps, the Indian Callophis, the African Poecilophis and 
the Austrahan V ermicella. The majority are distinguished by the 
beautiful arrangement of tiicir bright and highly ornamental colours ; 
many species 01 Elaps have the pattern of the so-called coral-snakes, 
their body being encircled by black, red and yellow rings — a pattern 



Fig. to.— a Poisonous Snake (Elaps fulvius) swallowing a similarly 
coloured Opisthoglyphous .Snake (Homalocranium semicinctum). 
wliich is peculiar to snakes, venomous as well as non-venomous, of 

the fauna of tropical America. Although the poison of these narrow- 
moutUed snakes is prol>ably as virulent as that of the preceding, 
man has much less to fear from them, as they bite only under great 
provocation. Moreover, their bite must be frequently without serious 
effect, owing to their narrow mouth and the small size of their poison- 
fangs. They are also comparatively of small size, only a few species 
rarely exceeding a length of 3 ft., for instance Elaps fulvius, which 
extends into the S. states of N. America. 
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Sub-family 2. Hydrophtnae. — Tail laterally compressed ; marine. 

Of sea-snakes some fifty species are known. All are inhabitants of 
the tropical Indo-Pacific ocean, and most numerous in and about the 
Persian Gulf, in the East Indian Archipelago, and in the seas between 
S. Japan and N. Australia. One species which is extremely common 
(Pelamis bicolor), and which is easily recognized by the black colour 
of its upper and the yellowish tints of its lower parts fboth colours 
being sharply defined), has exteiided its range W. to the sea round 
Madagascar, and E. to the Gulf of Panama. One .species, however 
Distira semperi, is confined to the landlocked freshwater Lake Taal 
at Luzon in the Philippines. Sea-snakes are viviparous and pass 
their whole life itv the water ; they soon die when brought on shore. 
The scales are very small, often very much reduced, and there arc 
frequently no enlarged ventrals on the compressed belly, but Platurtis 
has broad ventrals. Their motions in the water are almost as rapid 
as they are uncertain and awkward when the animals are removed 
out of their proper element. Their nostrils are placed quite at the 
top of the snout. These openings are small and provided with a 
valve interiorly, which is opened during respiration, and closed when 
the animal dives. They have very capacious lungs, extending back- 
wards to the anns ; by retaining air in these extensive lungs tliey are 
able to float on the surface of the water 
and to remain under water for a consider- 
able length of time. Sea-snakes shed their 
skin frequently ; but it peels off in pieces 
as in lizards, and not as in the freshwater 
snakes, in which the integuments come 
off entire. Several species are remarkable 
for the extremely slender and prolonged 
anterior part of the body, and very small 
head. The eye is small, with round pupil, 
which is so much contracted by the hght 
when the snake is taken out of the water 
that the animal becomes blinded and is 
unable to hit any object it attempts to 
strike. The tongue is short, atid the sheath 
in which it lies concealed opens near to the 
front margin of the lower jaw ; scarcely 
more than the two terminating points are 
exserted from the mouth when the animal 
i.s in the water. The mouth shuts in a 
somewhat different way from that of other 
snakes ; the middle of the rostral shield i 3 
produce<l downwards into a small lobule, 
which prevents the water from entering 
the mouth ; there is generally a small 
notch on each side of the lobule for the 
passage of the two points of the tongue. 
The food of sea - snakes consists entirely 
of small fish ; among them species with 
very strong spines. As all these animals 
are killed by the poison of the snake j 
before they are swallowed, and as their 
muscles are perfectly relaxed, their armature * 
is harmless to the snake, which begins to 
swallow its prey from the head, and de- 
presses the spines as deglutition proceeds. 
Sea-snakes belong to the most poisonous 
.species of the whole order. Accidents are 
rarely caused by them, bccatvse they are 
extremely shy and swim away on the 
least alarm ; but, when surprised in the submarine cavities forming 
their natural retreats, they will, like any other poisonou.s terrestrial 
snake, dart at the disturbing object ; and, when out of the water, 
they attempt to bite every object near them, even turning round to 
wound tlieir own bodies. They cannot endure captivity, dying in 
the course of two or three day.“, even when kept in capacious tanks. 
The greatest size to which some species attain, according to positive 
observation, is about 12 ft., and therefore far short of the statements 
as to the lengtli of the so-called sea-serpents (r/.t'.), Boulenger has 
written an interesting account of sea-snakes in NcUurcU Science, i. 
(1802), p. 44 seq. 

Family 8. Amblycephalidac. — The pterygoids are widely separated 
from the ^adrates, not reaching beyond the level of the occipital 
condyle. This condition can be ascertained without dissection, 
when the mouth is opened widely. The squamosals are reduced to 
pad-like vestiges. Otherwise these snakes agree with the aglyphous 
Colubridae. Externally they are easily distinguishe<l by the absence 
of a longitudinal groove on tlie skin. The head is thick, very distinct 
from the neck and tlie pupil is vertical, so that these harmless snakes 
look rather viperish. About 30 species, with several genera, are 
known from the oriental and neotropical region.s. Amblycephalus, 
e.g. monticola, with compound body, in S.E. Asia. 

Family 9. Viperidae. -The maxillaries are very short, movably 
pivoting upon the prcfrontals and also attached to the ectopterygoids, 
so that they can be erected together with the large poison fangs, 
which, besiefes reserve teeth, are the only maxillary teeth. There are 
also teeth orv the palatines, anterior portion of the pterygoitls, and 
on the short dentaries. The short squamosals are very loosely 
attached to the skull. The prcfrontals are not in contact with the 


nasals. The poison-fangs are " solenoglyphous,” perforated, havmg 
a wide hole on the anterior side at the base, in connexion with the 
duct of the large, paired, poison-glands, the presence of which adds 
considerably to the characteristic broadness of the head. The hole 
leads into a canal, which opens as a semi-canal towards the end of 
the tooth. Tlic supply of reserve teeth is indefinite ; frequently one 
or two are lying ready and of cq\;al size to the functional fanM. 

All the Viperidae arc very poisonous and all, except the African 
Airactaspis, are viviparous. They include terrestrial, semi-aquatic 
and burrowing types ; none of them with any signs of degradation ; 
on the contrary they belong to the most highly organized of snakes. 
The family is cosmopolitan, excepting Jladagascar and the whole of 
the Australian region. 

Sub-family i. Viperinae, vipers {q.v.) or adders.- -Without am ex- 
ternal pit between eye and nose, and the maxillary bone is not 
hollowed out above. Absolutely restricted to the Old World, with 
9 genera comprising about 40 species. 

Sub-family 2. Crof a/ mac. With a deep cavity or pit on either side 
between the eye and the nose, lodged in the hollowed-out maxillary 
bone. The liningjof thc.se pits is amply supplied with branches from 
the trigeminal nerves, but the function is still quite unknown. About 
60 species of pit-vipers are recognizable. They can easily be divided 
into 4 genera: Crotalus and Sisirurus with a rattle at the end of 
the tail and restricted to America (sec Rattlesnake) ; secondly, 
pit-vipers without a rattle : Ancistrodon, with large shields covering 
the upper surface of the head ; with about 10 species, e.g. A. halys in 
the Caspian district, others in the Himalayas, Ceylon and Sunda 
islands. Notable American species are the following ; A. piscivorus, 
the “ water-viper " from Carolina and Indiana to Florida and Texas. 
This creature is semi-aquatic and lives chiefly on fishes ; it grows to 
a length of about 5 ft. ; the general colour is reddi.sh to dark brown. 


Fig. 12. Lachesis viridis of India. 

even blackish, with darker cross-bands or C-shaped markings ; a' 
dark, light-edged band extends from the eye to the angle of the 
mouth. The under parts are yellowish, more or less spotted or c^uite 

black. A. contortrix the “ moccasin-snake *' or " copper-head, ’ so 
called because of its yellow to pink or pale-brown ground colour, 
with dark crossbars or triangular marks. The under surface is 
yellow to reddish, with dark specks. Full-growm specimens are 
about I yd. in length. The moccasin-snake ranges from Massachusetts 
and Kansas to Florida and Texas and into Mexico, preferring swampy 
localities or meadows with high grass, where it hunts for small 
mammals and birds. It is easily distinguished from other North 
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Amencan pit-vipers by the possession of a loieal shield, t e a shield 
intercalated between the two preoculais and the posterior nasal, 
below the loreal lies the pit 

The moccasin and the watcr-viper have occasionally been men- 
tioned under the name of Tngonocephalus cenchns, one of the many 
synonyms 

Lachesis has the upper surface of the head covered with very 
small shields, or with scales, and contains ibout 40 species, in S 
and Central America, the Antilles and also in S E Asia The most 
ill-famed is L ? Rothrops s Craspedocephalus lanceolatus, which 
inhabits the greati r part of S America, extcneling into Mexico ami 
the Lower AntilEs, notably Martinique, Ou xdaloupe and banta 
Lucia, where it is known as the “ Ftr <k Linex '* Mtxieans evil it 
" rabo dc hueso or bone-tail, on iceount of the curiously colouicd 
and spike-like tip of the tail It is a very quick vml highly irascible 
beast and even known to turn on its pursuit It grows to a length 
of 6 ft , lives in swamps, plantations, forests, on tin plains and on the 
hills, and is very prolific, pioducing dozens of young, which at birth 
are 10 in long and as vicious as their parents 

L 1 Irtmeresurus gratntneus s ti/idis s ervthitrus is one of the 
Asiatic species, ranging over the whole of India to Hong-kong, Timor 
and even to the Andaman and Nicobar Islands It is arboreal, 
bright green above , the end of the prehensile tail is usually bright 
red (H F G) 

SNAPDRAGON, or Antirrhinum (Gr pts, snout, 

from the shape of the flower), a plant of the natural order 
Scrophulariaceae {qv), native to central and south Europe, 
occurring as an alien on old walls in Britain It is an old-fashioned 
garden perennial olf easy cultivation Antirrhinum majus, sown 
in heat, and forwarded until the general time for planting out, 
becomes a summei annual, and may be so treated , but under a 
slower and more hardy regime it may be sown in boxes m August, 
and pricked off into other boxes and wintered in a frame So 
treated, and planted out m well-prepared beds of good friable 
garden soil, it will become very showy and effective The “ Tom 
Thumb ” or dwarf strain, obtainable m self and mixed colours, 
IS a very valuable plant for bedding The named sorts are pro- 
pagated by cuttings, and wintered in a frame Some of the 
double - flowered sorts are interesting There are forms with 
white, yellow, rose, crimson, magenta, and variously mottled and 
striped flowers, some of them of great beauty, but the named 
sorts are too fugitive to make it desirable to record a list 

SNEEK, a town in the province of Friesland, Holland, to the 
west of Sneek lake, 14 m by rail S S W of I ecu warden, with 
which it IS also connected by canal Steam tramways connect 
it S E with Heerenveen and N W with Bolswa'd and Harlingen 
Pop (1900) 12,075 Sneek is one of the great batter and cheese 
markets of the province One of the former city gates (i6i«;) 
remains, and there are a town hall, communal buildings (1863), 
court-house, weigh -house, synagogue and churches of various 
denominations, m one of which is the tomb of the naval hero 
of the i6th century, Lange or Gronte Pier (Long or Great Peter) 
The horse-fair of Sneek is widelv attended, and there is a consider- 
able activity in trade and shipping 

SNEEZING (0 Eng fnSosung, from jneosan, to sneeze, cf 
Dutch fniezen, allied to the obsolete nesze, and ultimately to be 
referred to root seen in Gr rryf-n, to breathe, the initial s 
IS due to association with numerous words, such as snort, snuff, 
snore, &c ), a violent expiration of air from the nose and mouth , 
it is an involuntary reflex respiratory act , caused by irritation 
of the nerve-endings of the mucous membrane of the nose or 
by stimulation of the optic nerve by a bright light The irnt i- 
tion may be due to the swelling of the nasal mucous membrane, 
which occurs in catching cold, sneezing being often a premonitory 
or accompdn>ing symptom, or to fortign bodies in the nose, as 
by inhalation of snuff or other “ errhmes ” or “ sternutatories ” 
A venerable and widespread belief survives in the custom of 
saying “ God bless you ” when a person snee/es Ihe Hindus 
say “ live,” to which the answer “ with you ” is given (E B 
Tylor, Primitive Culture, 1 loi) A sneeze was considered a 
Sign or omen from the gods by the Greeks and Romans , it was 
one of the many common everyday occurrences which if coming 
at an important moment could be interpreted as presaging the 
future There are many allusions to it in classical literature, 
eg Homer, Od xvii 561, Plutarch, Themist 13, Xenophon, 
Anab lii 2 and Catullus, Carm 45 There are references to it 


in Rabbmical literature, and it has been found m Otaheite, 
FI inda and the Tonga Isl nds 

SNELL, HANNAH (1723-1792), the “female soldier,” was 
born at Worcester on the 23rd of April 1723, being the daughter 
of a hosier In order to seek her husband, who had ill-treated 
and abandoned her, in 1745 she donned man’s attire and enlisted 
as a soldier in Guise s regiment of foot, but so 1 deserted, and 
shipped on board the sloop “ Swallow ” under her brother-m- 
law’s name of James Gray 1 he “ Swallow ” sailed m Boscawen’s 
fleet to the Last Indies, and took pait in the siege of Araapong 
Hannah served in the assault on Pondicherry aiul y/c.s wounded, 
but she succeeded in extracting the bullet without calling in a 
surgeon When recovered she served before the mast on the 
“ Tartar ” and the “ T Itham, ’ but when paid oT she resumed 
woman’s costume Her adventures were published as The 
Female Soldier, or the Surprising Adventures oj Hannah Snell 
(1750), and she afterwards ga/e exhibitions m military uniform 
m London She died insane in Bethlehem Hospital on the 8th 
of February 1792 

SNELL, JOHN (1629-1679), founder of the Snell exhibitions 
at Oxford, was born m 1629 m Ayrshire, Scotland, the son of 
a blacksmith He joined the royalists during tlie civil war, and 
fought ui several battles, including Worcester 1 hereafter he 
took refuge in Cheshire, where he met Sir Orlando Bridgeman, 
whose clerk he became, beuig raised to the offices of court-cner 
and seal-bearer as his patron was promoted to those of judge 
and Lord Keeper Later he was secretary to the Duke of 
Monmouth and had the management of his Scottish estates 
He died at Oxford on the 0th of August 1679, leavmg a bequest 
for sending students from Glasgow University to an Oxford 
college or hall Ihe Court of Chancery decided in 1693 that 
Balliol should receive the beneficiaries 

SNELL, WILLEBRORD (1591-1626), commonly known as 
Sneluus, Dutch astronomer and mathematician, was bom at 
Leiden m 1591 In 1613 he succeeded his father Rudolph Snell 
(1546-1613) as professor of mathematics in the university of 
Leiden In 1615 he planned and earned into practice a new 
method of finding the dimensions of the earth, by dctermming 
the distance of one pomt on its surface from the parallel of 
another, by means of a trungulation His work Eratosthenes 
Batavus, published m 1617, describes the method and gi\es 
as the result of his operations between Alkmaar and Bergen-op- 
Zoom a degree of the meridian equal to 55,100 to ises— 117,449 
yds (A later recah ulation gave 57,033 toises:::^ 121,569 yds, 
after the application of some corrections to the measures mdicated 
by hunself ) Snt 11 ilso distinguished himself os a mathematician, 
and discovered the law of refraction, m 1621 (see Light) He 
died at Leiden on the 30th of October 1626 

In addition to the Eratostlicnes Batavus ht published iyclometna 
sive de circuit dttrensione (1O21), and Tiphys DatUi us s Htstiodromice, 
de navium cursibus et re navalt (1624) He also edited Coeh et siderum 
tn eo erranhum observahones Hasstacae {1018) containing the astro- 
nomical observations of Landgrave CVilliam IV of Hesse A trigo- 
nometry (Doctrtna tnangulorum) by him was published a year after 
his dea'^h 

SNIPE (0 Eng Snite, Icel Snipa, Dutch Snip, Gcr Schnepfe), 
one of the commonest Limieolme birds, m high repute no less 
for the table than for the sport it affords It is the Scolopax 
galhnago of Linnaeus, h it by later wTiters it has been separated 
from that genus, the type of winch is the Woodcock (qv), 
and has been named Galhnago raileitis Though consirkrable 
numbers are still brtd in the British Islands, notwithstanding the 
diminished area suitable for them, most of those that fall to the 
gun are undoubtedly of fortign origin, arriving from Scandinavia 
towards the close of summer or later, and many will outstay 
the wmter if the weather be not too severe, while the home-bred 
birds emigrate in autumn to return the following spring Of 
hter years British markets have been chiefly supplied from 
abroad, mostly from Holland 

Ihe variegated plumage of the Snipe is subject to no incon- 
siderable variation, especially m the extent of darjc markings 
on the bellv, flanks and axillanes, while c\ imples are occasionally 
seen m which no trace of white, and hardlv any of buff or grey. 
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IS visible, the place of these tints being taken by several shades 
of chocolate-brown Such examples were long considered to 
form a distinct species, the S sabtmt, but its invalidity is now 
admitted Other examples in which buff or rust-colour pre- 
dominates have also been deemed distinct, and to those has been 
applied the epithet russala Again, a slight deviation from the 
ordinary formation of the tail, whose rectnces normally number 
14, and present a rounded termination, has led to the belief 
m a species, S brehmt, now wholly discredited But, setting 
aside two Furopean species, there are at least a score, belonging 
to various parts of the world Thus N America produces 
G wilsont, so like the h nglish Snipe as not to be easily distin- 
guished except by the possession of 16 rectnces, and Australia 
has G austrahs, a larger and somewhat differently coloured 
bird with 18 rectnces India, while affording a winter resort to 
the common species, which besides Europe extends its breeding 
range over the whole of N Asia, has also at this season the 
Pin-tailed Snipe, E stenura, in which the number of rectnces 
is still greater, varying from 20 to 28, it is said, though 22 seems 
to be the usual number This curious variability, deserving 
more attention than it has yet received, only occurs in the outer 
feathers of the series, which are narrow in form and extremely 
stiff, there being always 10 in the middle of ordinary breadth 
Those who only know the Snipe as it shows itstU in the shoot- 
mg-season, when without warning it rises from the boggy ground 
uttenn^ 9, sharp note that sounds like scape, scape, and, after a 
few rapid twists, darts away, if it be not brought down by the gun, 
to disappear in the distance after a desultory flignt, have no con- 
ception of the bird’s behaviour at breeding-time Then, though 
flushed quite as suddenly, it will fly round the intruder, at tunes 
almost hovering over his head But, if hi have patience he will 
see It mount aloft and there execute a series of aerial evolutions of 
an astounding kind After wildly circling about, and reaching a 
height at which it appears a mere speck, where it winnows a 
random zigzag course, it abruptly shoots downwards and aslant, 
and then as abruptly stops to regain its former elevation, and 
this process it repeats many times A few seconds after each of 
these headlong descents a mysterious sound strikes his car — 
compared by some to drumming and by others to the bleating 
of a sheep or goat,’ which sound evidently comes from the bird 
as It shoots downwards, and then only It is now generally 
accepted that these sounds are produced by the vibration of the 
webs of the outer tail-feathers, the webs of which arc modified 
A similar sound may be made by affixing those feathers to the 
end ot a rod and drawing them rapidly downwards in the same 
position as they occupy in the bird’s tail while it is performing 
the feat ^ The air will also ring with loud notes that have been 
syllabled tinker, linker, tinker, while other notes m a different key, 
something like djepp, djepp, d-jepp rapidly uttered, may be heard 
as if in response The nest is always on the ground, and is a 
rather deep hollow wrought in a tuft of herbage and lined with 
dry grass-leaves The eggs are four in number, of a dark olive 
colour, blotched and spotted with rich brown The young when 
freshly hatched are beautifully clothed in down of a dark maroon, 
variegated with black, white and buff 

The Double or Solitary Snipe of English sportsmen, S major, a 
larger species, also inhabits N Europe, and may be readily re- 
cognized by the white bars in its wings and by its 16 or occasion- 
ally 18 rectnces It has also a verv different behaviour When 
flushed It rises without alarm-cry, and flies heavily In the 
breeding season much of its love-performance is exhibited on the 
ground, and the sounds to which it gives rise are of another 
character , but the exact way in which its “ drumming ” is 
effected has not been ascertained Its gesticulations at this time 
have been well described by Professor Collett in a communication 

’ Hence m many languages the Snipe is know n by names signifying 
" Flying Goat," Heaven 3 Ram," as in Scotland by Heather 
bleater"' 

• Cf M.eves, Oefvers K Vet-Akad Fdrh (1856), pp 275-277 (transl 
Mattwawnia, 1858, pp 116, 117), and Proc Zool Society (1858), p 202, 
with Wolley s remarks thereon, Zool Garten (1876), pp 204-208 , 
P H Bahr {Proi Zool Soc of London, 1907, p 12) has given a full 
account of the subject, with diagrams of the modified feathers 


to H E Dresser’s Birds of Europe (vii. 635-637) It visits 
Great Britain every year at the close of summer, but in 
very small numbers, and is almost always seen singly— not un- 
commonly in places where no one could expect to find a Smpe 

The third species of which any details can here be given is the 
Jack-® or Half-Snipe, 5 galltnula, the smallest and most beauti- 
fully coloured of the group Without being as numerous as the 
common or full Smpe, it is of frequent occurrence in Great Britain 
from September to April (and occasionally both cai her and later) , 
but It breeds only, so far as is known, in N StandmaMa and 
Russia , and the first trustworthy information on that subject 
was obtained by J Wolley in June 1853, when he found several of 
Its nests near Muonioniska in Lapland * Instead of rising wildly 
as do most of its allies, it generally lies so close as to let itself be 
almost trodden upon, and then takes wing silently, to alight at 
a short distance ^nd to return to the same place on the morrow 
In the breeding-season, however, it is as noisy and conspicuous 
as Its larger brethren while executing its aerial evolutions 

As a group the Snipes are in severil respects highly specialized 
We may mention the sensitiveness of the bill, which, though to some 
extent noticeable m many Sandpipers (q v ), is in Snipes earned to 
an extrt me by a number of filaments, belonging to the fifth pair of 
nerves, which run almost to the tip and open immediately under the 
soft cuticle in a senes of cells that give this portion of the surface of 
the premaxillaiies, when exposed, a honeycomb like appearance 
Thus the bill becomes a most delicate organ of sensation, and by its 
means the bird, while probing for food, is at once able to distinguish 
the nature of the objects it encounters, though these are wholly out 
of sight So fir as is known the sternum of all the Snipes, except 
the Jack Snipe, departs from the normal I imicoline formation, a fact 
which tends to justify the removal of that species to a separate genus, 
Limnocryptes ® (AN) 

SNIP SNAP SNOREM, an old game at cards, sometimes called 
Earl 0} ( oventry There arc several methods of playing, but in 
the commonest a full whist pack is used and any number of players 
may take part The pack is dealt, one card at a time, and the 
eldest hand places upon the table any card he likes Each player 
in his turn then tries to match the card played just before his, 
making use of a prescribed formula if successful 1 hus, if a king is 
played, the second plaver lays down another king (if he can) 
calling out “ Snip ! ” The next player lays down the third king, 
saying “ Snap 1 ” and the next the fourth king with the word 
“ Snorem ” A player not being able to pair the card played may 
not discard, and the holder of “ Snorem ” has the privilege of 
beginning the next round Ihe player who gets rid of all his 
cards first wins a counter from his compamons for each card still 
held by them 

SNOILSKY, CARL JOHAN GUSTAF, Count (1841-1903), 
Swedish poet, was born at Stockholm on the 8th of September 
1841 He was educated at the Clara School, and m i860 became 
a student at Upsala He was trained for diplomacy, which he 
quitted for work at the Swedish Foreign Office As early as 
1861, under the pseudonym of “ Sven Irost,” he began to print 
poems, and he soon became the centre of the brilliant literary 
society of the capital In 1862 he published a collection of lyrics 
called Orchideer (“ Orchids ”) During 1864 and 1865 he was m 
Madrid and Pans on diplomatic missions It was in 1869, when 
he first collected his Dikter under his own name, that Snoilsky 
took rank among the most eminent contemporary poets His 

^ Though this word is clearly not intended as a nickname, such as 
IS the prefix which custom has applied to the Daw, Pie, Redbreast, 
Titmouse or Wren, one can only guess at its origin or meaning It 
may be, as m Jackass, an indication of sex, for it is a popular belief 
that the Jack Snipe is the male of the common sficcics , or, again it 
may refer to the comparatively small si/c of the bird, as the jack '' 
in the game of bowls is the smallest of the balls used, and as fisher- 
men call the smaller Pikes Jacks 

* His account was pubhshed by Hcwitson in May 1855 (Eggs Br 
Birds, ^rtl ed , 11 pp 350 358) 

® The so called Painted Snipes, forming the genus Rhynchaea, 
demand a few words Four spcies have been described, natives 
respectively of S America, Africa, India with China, and Australia 
In all of these it appears that the female is larger and more brilliantly 
coloureil than the male, and m the Australian species she is further 
distinguished by what in most birds is emphatically a masculine 
property, though its use is here unknown— namely, a complex 
trachea, while the male has that organ simple He is also believed 
to undertake the duty of incubation 
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Sonneter m 1871 increased his reputation Then, for some years, 
Snoilsky abandoned poetry, and devoted hunself to the work 
of the Foreign Office and to the study of numismatics In 1876, 
however, he published a translation of the ballads of Goethe 
Snoilsky had in 1876 been appointed keeper of the records, and 
had succeeded Bishop Gcnberg as one of the eighteen of the 
Swedish Academy But in 1879 he resigned all his posts, and 
left Sweden abruptly for Florence with the Baroness Ruuth- 
Piper, whom he married in 1880 Count Snoilsky sent home m 
1881 a volume of Nya Dtkter (New Poems) Two other volumes 
of Dtkter appeared m 1883 and 1887, and 1897 Savonarola, i 
poem, in 1883, and Hmta frun (“ The White I^y ”) in 1883 In 
1886 he collected his poems dealing with national subjects as 
Svenska btlder (2nd ed , 1895), which ranks as a Swidish classic 
In 1891 he returned to Stockholm, and was appointed principal 
librarian of the Royal Library He died at $>tockholm on the 
19th of May 1903 His literary influence in Sweden was very 
great , he always sang of joy and liberty and beauty, and in his 
lyrics, more than m most modem verse, the ecstasy of youth 
finds expression He is remarkable, also, for the extreme 
delicacy and melodiousness of his verse-forms. 

His Samlade dtkter were collected (Stockholm, 5 vols ) in 1903-1904 

SNORRI STURLASON (1179-1241), the celebrated Icelandic 
historian, the yonngest son of a chief m the Vestfir^ir (western 
fiords), was brought up by a powerful chief, Jon Loptsson, in 
Odda, who seems first to have awakened m him an interest for 
history and poetry His career begins with his marriage, which 
made him a wealthy man , m 1206 he settled at Reykjaholt, 
where he constructed magnificent buildings and a bath of hewn 
stones, preserved to the present day, to which v/ater was con- 
ducted from a neighbouring hot spring He early made himself 
known as a poet, especially by glorifying the exploits of the 
contemporary Norse kings and earls , at the same time he was 
a learned lawyer, and from 1215 became the logiogumaiJr, or 
president of the legislative assembly and sufireme court of Iceland 
The prominent features of his character seem to have been 
cunning, ambition and avarice, combined with want of courage 
and aversion from effort By royal invitation he went in 1218 
to Norway, where he remained a long time with the young king 
Haakon and his tutor Earl Skuh When, owing to disputes 
between Icelandic and Norwegian merchants, Skull thought of 
a military expedition to Iceland, Snorri promised to make the 
inhabitants submit to Haakon of their own free will Snorri 
himself became the lendrmadr, vassal or baron, of the king of 
Norway, and held his lands as a fief under him On his return 
home Snorri sent his son to the king as a hostage, and made peace 
between Norway and Iceland, but his power and influence were 
used more for his own enrichment and aggrandizement — he 
was logiogumadr again from 1222 to 1232 — than for the advan- 
tage of the king Haaxon, therefore, stirred up strife between 
Snorri’s kinsman Sturla and Snorri, who had to fly from Reykja- 
holt in 1236, and in 1237 he left the country and went back 
to Norway Here he joined the party of Skuh, who was meditat- 
ing a revolt Learning that his cousin Sturla m Iceland had 
fallen in battle against Gissur, Snorri’s son-in-law, Snorri, 
although expressly forbidden by his hege lord, returned to 
Iceland in 1239 and once more took possession of his property 
Meanwhile Haakon, who had vancjuished Skuh in 1240, sent 
orders to Gissur to punish Snorri for his disobedience either by 
capturing him and sending him back to Norway or by putting 
him to death Gissur took the latter course, attacked Snorri at 
his residence, Reykjaholt, and slew him on the 22nd of September 
1241 

Snorn is the author of the great prose Edda (see Edda), and of the 
Heimshrtngla or Sagas of the Norwegian Kings a connected senes of 
biographies of the kings of Norway down to Sverri in 1177 The 
later work oj:)ens with the Ynghnga Saga, a brief history of the pre- 
tended immigration into Sweden of the Aesir, of their successors m 
that country, the kmgs of Upsala, and of the oldest Norwegian kings, 
their descendants Next come the biographies of the succeeding 
Norwegian kings, the most detailed being those of the two missionary 
kings Olaf Tryggvason and St Olaf Snorri's sources wore partly 
succinct histones of the realm, as the chronological sketch of An , 


S artly more voluminous eaily collections of traditions, as the Noregs 
,onungatal (Fagrsktnna'j and the Jarlasaga partly legendary 
biographies of the two Olafs , and, in addition to these, studies and 
collections which he himself made during his journeys in Norway 
His critical pnnciples are explamcd m the preface, where he dwells 
on the necessity of starting as much as possible from trustworthy 
contemporary sources or at least from those iitarest to antiquity— 

♦^he touchstone by which verbal traditions can be tested being con- 
temporary poems He inchnes to rationalism, rejecting the marvel- 
lous and recasting legends containing it m a more Instoncal spirit 
but he makes an exception in the aceounts of the introduction of 
Christianity into Norway and of the national saint St Olaf Snorri 
strives everywhere to imjiart life and vigour to his narrative, and he 
gives the dialogues in the individual characUr of each person 
Lspcci dly in this last he shows a tendency to epigram and oftc n uses 
humorous and pathetic exjiressions Besides his pimcipal work, 
he elaborate^ in a scpaiate feirm its better and larger part, the 
History of Sf Olaf (the great Olaf s Saga) In the prt face to this he 
gives a brief extract of the earlier history, and, as an appendix, a 
short account of St Olaf's miracles after his death here, too, he 
employs critical art, as appears from a cominnson with his source, 
the Latin legend bee further Iceland, Lihrature, and Ldda 
SNOW (in O Eng sndw , a common Indo-European word , cf 
m Teutonic languages, Ger Schnee, Du sneeuw , m Slavonic 
snteg'y Lith snegas , Gr ylifio., Lat ntx, mvis, whence the Romanic 
forms, Ital neve, tr netge, &c , Ir and (lael sneachd , the 
original sense of the root may be to moisten, if Skt sneha, 
moisture), that form of precipitation of water-vapour con- 
densed from the atmosphere which reaches the ground m a 
frozen and crystalline condition Snow thus occurs when the 
processes of condensation and fall take place at a temperature 
below 32° F ihe crystals, which vary greatly in form, belong 
to the hexagonal system Ihey arc formed upon a nucleus, 
m the same way as a raindrop, and sometimes reach the ground 
singly, but more commonly in small coherent masses or flakes 
If m Its passage from the upper atmosphere snow passes through 
a temperature above 32° F it reaches the ground as sleet or ram 
(according to the degree of heat encountered), and thus after a 
fall of ram over lowlands, the higher parts of mountains m the 
vicmity may be seen to have received the fall as snow 
See further Cumate and Meteorology , and for the transforma- 
tion of snow mto ice under pressure, see Glacifk 

SNOWDON {Wyddfa, view-place, Eryrt, eagle-place), the 
highest elevation in N Wales It is formed chiefly of slates, 
grits and porphyries of the Cambrian and Silurian systems 
It consists of five “ ribs ” converging at the summit, 3560 ft 
above sea-level Between these he such depressions as Cwm Glas 
(blue or green vale) to the N , and Cwm y llan (clearing, town 
or church vale) to the b Snowdon is demarcated from the 
surrounding hills by passes famous for their scenery, such as that 
of Llanberis {qv) to the N E and Aberglaslyn to the S These 
two passes are joined by Nant Gwynnant (stream, or valiev, 
of the white or happy valley, or stream), skirting the S E flanks 
of the Snowdon massif Nant Colwvn runs N W to t^amarvon 
A rack-and-pinion railway (opened in 1897) ascends from Llan- 
bens to the summit of the mountam (4I m ) Snowdonia, as the 
locality IS sometimes called, contains several lakes, eg Pens 
and Padam at Llanberis , Glaslyn and Lly daw between Cnbgoch 
(red crest) and Idiwcdd , Cwellyn and others W of the hill itself , 
and Gwynnant and Dinas (Y Ddinas) in Nantgwy nnant 
SNOWDROP, Galanlhus ntvahs, the best-known representative 
of a small genus of the order Amarvllidaceae, all the species of 
which have bulbs, linear leaves and erect flower stalks, destitute 
of leaves but bearing at the top a sohlarv pendulous bell-shaped 
flower The white perianth is six -parted the outer three 
segments being larger and more convex than the inner scries 
The six anthers open by pores or short slits The ovarv is three- 
celled, ripening into a three-eelled capsule The snowdrop is a 
doubtful native of Great Britain, but is largely cultivated for 
market in Lincolnshire Ihere are numerous varieties, differing 
m the size of the flower and the period of flowering Other 
distinct species of snowdrop are the Crimean snowdrop, G 
pltcalns, with broad leaves folded like a fan, and G Elwesti, a 
native of the Levant, with large flowers, the three inner segments 
of which have a much larger and more conspicuous* green blotch 
than the commoner kinds All the species thrive m almost 
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any soil or position, and when once planted should be left to 
themselves 

SNOW-LEOPARD, or Ounce {Felts uncta), a large member 
of the cat family, from the high mountain regions of Central Asia 
It resembles the leopard in general conformation, but has longer 
fur, grey m colour, marked with large dark rosettes The 
dimensions of the head and body are about 4 ft 4 in , tail 3 ft , 
and the height 2 ft I his animal lives among rocks, and pre>s 
upon wild sheep and goats, and probably large rodents or birds 
It carries off sheep, goats and dogs from villages, and even kills 
ponies, but, it is sud, has never been known to attack man 
(Blanford) h,xamples shown in the Zoological Gardens of 
London have been fairly tame and playful 

SNOW-LINE In the higher latitudes, and m the most 
elevated parts of the surface of the earth, the atmospnerc may be 
normally so cold that precipitation is chiefly in the form of snow, 
which lies m great part unmelted The snow-lme is the imaginary 
hne, whether in latitude or in altitude, above which these 
conditions exist In the extreme polar regions they exist at sea- 
level, but below lat 78® the snow-line begins to nse, since at the 
lower elevations the snow melts m summer In N Scandinavia 
the line is found at about 3000 ft abo\ t the sea, in the Alps 
at about 8500 ft , and on high mountains in the tropics it about 
18,000 to 19,000 ft These figures, however, can only be approxi- 
mate, as many considerations render it impossible to employ the 
term “ snow-line ” as more than a convenient generalization 

SNOW-SHOES, a form of footgear devised for travelling over 
snow Nearly every Amencan Indian tribe has its own particular 
shape of shoe, the simplest and most pnmitive being those of the 
far north The Eskimos possess two styles, one being tnangular 
in shape and about 18 in m length, and the other almost circular 
Southward the shoe becomes gradually narrower and longer, the 
largest being the hunting snow-shoe of the Crees, which is nearly 
6 ft long and turned up at the toe Of snow-shoes worn by 
people of European race that used by lumbermen is about 3i ft 
long and broad in proportion, while the tracker’s shoe is over 
5 ft long and very narrow This form has been copied by the 
Canadian snow-shoe clubs, who wear a shoe about 3^ ft long 
and 15 to 18 in broad, slightly turned up at the toe and terminat- 
ing m a kind of tail -behind This is made very light for racing 
purposes, but much stouter for touring or hunting 

Snow-shoes are made of a single strip of some tough wood, 
usually hickory, curved round and fastened together at the ends 
and supported in the middle by a light cross bar, the space 
within the frame thus made being filled with a close webbing 01 
dressed canbou or neat’s-hide stnps, leaving a small opening 
just behind the cross-bar for the toe of the moccasined foot They 
are fastened to the moccasin by leather thongs, sometimes by 
buckles The method of walking is to lift the shoes slightly and 
slide the overlapping inner edges over each other, thus avoiding 
the unnatural and fatiguing “straddle -gait” that would other- 
wise be necessary Immoderate snow-shoeing leads to serious 
lameness of the feet and ankles which the Canadian voyageurs 
call mal de raquette Snow-shoe racing is very common in the 
Canadian snow-shoe clubs, and one of the events is a hurdle-race 
over hurdles 3 ft 6 in high Owing to the thick forests of 
America the snow-shoe has been found to be more suitable for 
use than the Norwegian skt, which is, however, much used in 
the less-wooded districts 

SNUFF (from'“ to snuff,” t e to inhale, to draw in thiough the 
nose, cf Dutch s«m/, scent, Gcr Schnupjen, a cold, citarrh, and 
Eng “ snuffle,” “ sniff,” &c ), the name of a powdered prepara- 
tion of tobacco used for inhalation (for the minufacturc see 
Tobacco) The pnctice of inhaling snuff became common m 
England in the 17th century, and throughout the i8th century 
It was umversal At first each quantity inhaled was fresh grated 
(Fr rdper), whence the coafser kinds were later known as 
“rappee” This entailed the snuff-taker carrying with him 
a grater with a smail spoon at one end and a box to hold the 
grated snuff at the other Early 18th-century graters made 
of ivory and‘ other material are in existence Later the box and 
the grater were separated The art and craft of the miniature 


painter, the enamellci, jeweller and gold- and silver-smith was 
bestowed upon the box The humbler snuff-takers were content 
with boxes of silver, brass or other metal, horn, tortoise-shell or 
wood The mull (qv), a silver-mounted ram’s head, is a large 
table snuff-box Though “ snuff-taking ” ceased to be fashion- 
able at the beginnmg of the 19th century, the gold and jewelled 
snuff-box has continued to be a typical gift of sovereigns to those 
whom they delight to honour 

This word “ snuff ” must be distinguished from that meanmg 
the charred inch of a candle or lamp, which is a variant of “ snip ” 
or “ snop,” to cut off, trim, cf Dan snubbe Constant trimming 
or snuffing of candles was a necessity until obviated by the 
modem methods of candle manufacture, and the snuffers con- 
sisted of a pair of scissors i\ith a closed box forming a receptacle 
for the charred wick cut off , the snuffers usually had three small 
feet which allowed them to stand on a tray Made of silver, 
silver-gilt or other metal, “ snuffers ” were formerly a decorative 
article of plate m the equipment of a household There is a 
beautiful example of silver snuffers with enamel decorations m 
the British Museum These belonged to Cardmal Bambridge 
and date from the reign of Henry VIII 

SNYDERS, FRANZ (1579-1657), Idemish painter of animals 
and still life, was born and died at Antwerp In 1593 he was 
studying under Fieter Breughel the younger, and afterwards 
received instruction from Hendrick van Balen, the first master 
of Van Dyck He devoted himself to painting flowers, fruit and 
subjects of still life, but aftci'wards turned to an’mal-pamting, 
and executed with the greatest skill and spirit hunting pieces 
and combats of wild animals His composition is rich and vaneil, 
his drawing correct and \ igorous, his touch bold and thoroughly 
expressive of the different textures of furs and skins His 
excellence in this department excVed the admiration of Rubens, 
who frequently employed him to paint animals, fruit and still life 
m his own pictures, and he assisted jordaens in a similar manner 
In the lion and boar hunts which bear the name of Snydtrs the 
hand of Rubens sometimes appears He was appointed principal 
painter to the archduke Albert, gov ernor of the Low Countries, 
for whom he executed some of his finest works One of these, a 
“ Stag-Hunt,” was presented to Philip III , who commissioned 
the artist to paint several subjects of the chase, which are still 
preserved in Spam 

SOANE, SIR JOHN (1753-1837), English architect and art 
collector, was bom near Reading of a humble family whose name 
of Swan he afterwards altered to Soan or Soane His talent as 
a boy attracted the attention of George Dance, junior, the archi- 
tect, who with other friends helped him on He won the Royal 
Academy’s silver (1772) and gold (1776) medals, and a travelling 
studentship, and went to Italy to study (1777-1780) Returning 
to Fng’and he got into practice as an architect, and in 1784 
married a ru h wife He became architect to the Bank of F ngland, 
which he practically rebuilt in its present form, and did other 
important public work He became an A R A in 1795, and R A 
in 1802, and professor of architecture to the Royal Academy in 
1806 In 1831 he was knighted In his house in Lincoln’s Inn 
FieMs he brought together a valuable antiquarian museum (now 
the SoaneMuseum), which in 18 he presented to the nation with 
an endowment , and there he died m 1837 (See Museums ) 

SOAP, a chemical compound or mixture of chemical compounds 
resulting from the inter vction of fatty oils and fats with alkalis 
In a scientific definition the compounds of fatty acids with basic 
metallic oxides, lime, magnesia, lead oxide, &c , should also be 
included under soap , but, as these compounds are insoluble in 
^^^ate^, while the very essence of a soap in its industrial relations 
is solubility, it is better to speak of the insoluble eompounds 
as “ plasters,” limiting the name “ soap ” to the compounds of 
fatty acids with soda and potash Soap both as a medicmal and 
is a cleansmg agent was known to Pliny (// N xxvm 51), 
who speaks of two kinds — hard and soft — as used by the Germans 
He mentions it as onginally a Gallic invention for giving a bright 
hue to the hair (“ rutilandis capillis ”) There is reason to 
bebeve that soap came to the Romans from Germany, and 
that the detergents in use m earlier times and mentioned as soap 
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m the Old Testament ( Jer ii 22 , Mai 111 2, &c ) refer to the 
ashes of plants and other such purifying agents (comp vol x 
P 697) 

Soap appears to have been first made from goat’s tallow and 
beech ash , in the 13th century the manufacture was established 
at Marseilles from olive oil, and m Fngland during the next 
century The processes and extent of the manufacture were 
revolutionized at about the begmmng of the 19th century by 
Chevreul’s classical mvestigat.ons on the fats and oils, and by 
Leblanc’s process for the manufacture of caustic soda from 
common salt 

Previous to Chevreul's researches on the fats (1811-1823) it was 
believed that so^ consisted simply of a binary compound of fat and 
alkali Claude J Geoffroy in 1741 pointed out that the fat or oil 
recovered from a soap solution by neutralization with a mineral acid 
differs from the original fatty substance by dissolving readily in 
alcohol, which is not the case with ordinary feits and oils The 
sigmhcance of this observation was overlooked , and oquaJly un- 
heeded wa® a not less important discovery by Schee»e in 1783 In 
prepari ig lead plaster by boiling ohve oil with oxide of lead and a 
little water a proce is palpably analogous to that of the soap-boiler — 
he obtained a sweet substance which, called by himself ‘ Olsuss " 

( pnncipium dulce oleorum ), is now known as “ glycerin " 
These discoveries of Gtoffroy and Scheele formed the basis of 
Chevreul's researches by which he established the constitution of oils 
and the true nature of soap In the article Oils it is pointed out 
that all fatty oils and fats are mixtures of glycerides, that is, of 
bodies related to th^ alcohol glycerin CsH„(OH)j and some fatty acid 
such as palmitic acid (CigH O )H Lnder suitable conditions 
C,H,(OH)3-f give C,H,(C,5jH3i02),-}-3H20 

Glycerin Palmitic Acid Palinitm Water 
The corresponding decomposition of a glycendc into an acid and 
glycerin takes place when the glyceride is distilled in superheated 
steam, or by boiling in water miicd with a ®uitable proportion of 
caustic potash or soda But in this case the fatty acid unites v/ith 
the alkah into its potash or joda salt forming a soap — 

C,n,(C,eH 3 j 02 )j+ 3 Na 0 H - 3 NaCi,HjiOa-pC H»(OH)8 
Pdlmitin Caustic boda boap Glycerin 
Of the natural fats or glycerides contained in oils the most important 
m addition to palmitin are stearin and olein, and these it may be 
sufficient to regard as the principal fatty bodies concerned in soap- 
making 

The general chiracteis of a soap are a eertam grtasmess to the 
touch, ready solubility in water, with formation 01 viscid solutions 
which on agitation yield a ten icious froth or lather,' an indisposi- 
tion to crystallize readiness to amalgamate with small proportions 
of hot water into homogeneoas slimes, which on cooling set into 
jellies or more or less consistent j) istes Soapj give an alkaline 
reaction and have a dtcideil aend taste , in a pure condition — a 
state never reached in practice -they have neither smell nor colour 
Almost without exception potash soaps, even if made from the sohd 
fatty acids, are soft anel soda soaps, although made with fluid 
olem, arc hara bat there are consideiable vanations according 
to the prevailing fatty acid in the compound Almost all so<la soaps 
ire precipitated from their watery solutions bv the adcbtion of a 
sufficiency of common salt Potash soap with the same reagent 
undergoes double decomposition — a projiortion being changed into a 
soda soap with the formation of potassium chloride Ammonia soaps 
have also been made, but with little commercial success, m ipoO 
H Jackson patented the preparation of ammonium oleate directly 
in tne washing water, and it is claimed that for cleansing articles it is 
only necessary to immerse them m the water containing the prt 
paration and then r nse 

boap when dissolved in a Urge amount of water suffers hydrolysis, 
with formation of a precipitate of acid salt and a solution con- 
taimng free alkali The reaction, however, is very compheated 
Chcvreul found that a neutral salt soap hydrolysed to an acid salt, 
free alkali, and a small amount of fatty acid Kotondi in 1885, 
however, regarded a neutral soap as hydrolysing to a basic salt 
soluble in both hot and cold water, and an acid salt, insoluble in cold 
and sparingly soluble m hot Chcvreul s views were conhrmed in 
1894 by Krafft and Stern The extent to which a soap is hydrolysed 
depends upon the acid and on the concentration of the solution , it is 
also affected by the presence of metallic salts, e g of calcium and 
magnesium As to the detergent action of a soap, Berzelius held that 
it was due to the free alkah liberated with water but it is difficult to 
see why a solution which has just thrown off most of its fatty acids 
should be disposed to take up even a glyceride, amd, moreover, on 
this theory, weak cold solutions, m which the hydrolysis is consider- 
able, should be the best cleansers, whilst experience points to the 
use of hot concentrated solutions It is more likely that the cleansing 
power of soap is due to the inherent property of its solution to 
emulsiomze fats This view is supported by Hilly er {Jour Amer 
Chem Soc , 1903, p 524), who concluded that the cleansmg power 
depended upon several faoitors, vi'z the emulsionizmg power, the 
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property of penetratmg oily fabrics, and lubncatmg unpuntiM so 
that they can be readily washed away 

Resm soaps are compounds of soda or potash vnth the coi^lex 
acids (chiefly aoietic) of which coniferous resins consist 'Their 
formation is not due to a true process of saponification , but they 
occupy an imjxirtant place m compound soaps 

Manufacture — Numerous vaneties of soaps are made , the 
piuposes to which they are applied are vaned , the matenals 
employed embrace a considerable range of oils, fats and other 
bodies , and the processes adopted undergo many modifications 
As r^ards processes of manufacture soaps may be made by the 
direct combination of fatty acids, separated from oils, with 
alkaline solutions In the manufacture of stearm for candles, &c , 
the fattv matter is decomposed, and the hquia olem, separated 
from the solid fatty acids, is employed as an ingredient in soap- 
makmg A soap so made is not the result of saponification but 
of a simple combination, as is the case also with resin soaps 
All other soaps result from the combination of fatty oils and fat 
with potash or soda solutions under conditions which favour 
saponification The soap solution which results from the 
combination forms soap-size and is a mixture of soap with water, 
the excess alkali, and the glycenn liberated from the oil In 
such condition ordinary soft soaps and certain kmdsof hard soap 
are brought to the market In curd soaps, however, which 
form the basis of most household soap, the uncombined alkali 
and the glycenn are separated by “ siting out,” and the soap 
in this condition contams about 30 % of water Soap may be 
framed and finished in this state, but almost mvanably it receives 
a further treatment called “ refining ” or “ fitting,” m which 
by remeltmg with water, with or without the subsequent addition 
of other agents to harden the finished product, the soap may be 
made to contam from 60 to 70 % of water and yet present a firm 
hard texture 

Almost any fatty substance can be employed in soap-making, but 
the choice is n.iturally restricted by the pnee of the fat and also the 
quality of the soap desired The most important of the amiral fats 
are those of the ox and hog, ard of the vegetable oils cotton-seed and 
coco-nut , It IS also to be remembered that resin, although not a 
fat, IS unportant ui soap making Ox and sheep tallow, with 
the addition of resm, are the pnm iry matenals for making the hard 
yellow or primrose soaps these tallows are oft( n adulterated The 
cheaper mottled and brown soaps have, for their basis bone fat, ob- 
tained by treating bone* with superheated steam or other mcthoels 
Laid yields lard oil, which is mainly apphed in making hard toilet 
soaps Curd soap and London grey mottled are prepared from 
kitchen or ship fat, whilst fuller's fat is employed m the manufacture 
of sott soaps Of the vegetable oils, m addition to cotton-seed and 
coco-nut, ohve oil is the basis of soaps for cadico pnnters and silk 
dye rs castor oil yields transparent soaps (under saitable treatment), 
whilst crude palm oil with bone fat, is employed lor making brovn 
soap, and after bleaching it yields ordinary pale or mottled The 
alkalis are used almost exclusively in the condition of caustic lyes — 
solutions of their respective hydrates in water Caustic soda is now 
obtained direct from the soda manufacturer, and one operation, 
caubticizing tht soda, is thus spared the soap-boiler Potash lyes 
also may 1» bought direct, but m some cases they are sharpened or 
causticized by tue soap-boiler himself from the carbonate 

The proccoses of soap manufacture may be classified (a) according 
to the temperatures employed into (i) cold processes and (2) boding 
processes, or (6) according to the nature of the startmg material — 
acid or od and fat- — and the relative amount of alkah, into (1) direct 
saturation of the fatty acid with alkah, (2) treating the fat with a 
definite amount of alkah with no removal of unused lye, (3) treating 
the fat with an indefinite amount of alkali, also with no separation of 
unused lyo, (4) treating the fat with an indefinite amount of alkali 
with separation of waste lye In the second classification (2) is 
typical of the cold ' process, whilst (i), (3), (4) are effected by the 

boihng process 

Ihe cold proetss, which is only apphcable to the manufacture of 
soaps from readily saponifiable oils, such as those of the coco-nut 
oil group and also from castor od, is but little used In 't the oils at 
35° C are stirred with concentrated alkah m an iron or wooden tub, 
whereupon saponification ensues with a development of some heat , 
the mixture bemg well agitated After a few hours the mixture 
becomes solid, and finally transparent , at this point the perfume is 
added, and the product framed and crutched (sec under Manna 
Soap) By blending the coco-nut 01' with other les* saponifiable 
substances such as tilow, lard, cotton-seed oil, (ic , and effectmg the 
mixing and saponification at a slightly higher temperature, soaps are 
obtained which resemble milled todet soaps boaps made by this 
process contam the glycenn onginally present m the oil, but, in view 
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of theur liability to contain free alkali and unsaponified oil, the 
process has been largely given up 

The process of soap-boihng is earned out in large iron boilers 
called ‘'^soap pans " or " coppers," some of which have capacity for a 
charge of 30 tons or more The pan proper is surmounted by a 
great cone or hopper called a curb, to provide for the foammg up of 
the boiling mass and to prevent loss from overflowing Formerly 
the pans were heated by open finng from below , but now the 
almost universal practice is to boil by steam mjccted from per- 
forated pipes coiled withm the pan, such injection favounng the 
uniform heatmg of the mass and causing an agitation favourable to 
the ultimate mixture and saponification of the materials Direct 
finng 13 used for the second boilmg of the soap mixture but lor 
this superheated steam may with advantage be substituted, either 
apphed by a steam-jacket round the pan or by a closed cod of pipe 
withm it In large pans a mechanical stirring apparatus is pro- 
vided, which m some cases, as m Morfit’s steam " twirl,'* is formed 
of the steam-hcatmg tubes geared to rotate Autoclaves, m which 
the materials are boded under pressure, are also employed for certam 
eo^s 

The process of manufacturing soaps by boding fatty acids with 
caustic alkahs or sodium carbonate came into practice with the de- 
velopment of the manufacture of candles by saponifymg fats, for it 
provided a means whereby the oleic acid, which is valueless for candle 
making, could bo worked up Iho combination is cficcted m open 
vats heated by a steam cod and provided with a stimng appliance , 
if soda ash be used it is necessary to guard against boiung over 
(See under Curd Soap ) 

Curd Soap — This variety is manufactured by boding the fat with 
alkah and removing tlie unused lyc, which is afterwards worked up 
for glycerm The od mixture used differs in the several manu- 
fact^ng countnes, and the commercial name of the product is 
correspondingly varied In Germany tallow is the prmcipal fat, 
m France ohve od occupies the chief place and the product is known 
as Marseilles or Castde soap , and m England tallow and palm od 
are largely used But m aU countries a mixture of several oils 
enters into the composition of curd soaps and the proportions used 
have no fixity For each ton of soap to be made from 12 to 16 cwt 
of od 13 required The soap pan is charged with the tallow or other 
fat, and open steam is turned on So soon as the tallow lo melted a 
quantity of weak lye is added, and the agitation of the mjected 
steam causes the fat and lye to become mtimately mixed and pro- 
duces a mdky emulsion As the lye becomes absorbed, a condition 
indicated by the taste of the goods, additional quantities of lye of 
mcreasmg strength are added After some time the contents of 
the pan begm to clear and become m the end very transparent 
Lye still continues to be poured m till a sample tastes distinctly 
alkalme — test which indicates that the whole of the fatty acids 
have been taken up by and combmed with the alkah Then without 
further addition of alkah the boilmg is continued for a few minutes, j 
when the soap is ready for saltmg out or ' ‘ graming " Either common 
salt or strong bnne in measured quantity is added to the charge, and, 
the soap being msoluble m such salt solution, a separation of con- 
stituents takes place the soap collects on the sunace m an ojx.n 
granular condition, and the spent lye smks to the bottom after it 
has been left for a short time to settle buppose that a pure soap 
without resin is to be made — a product httle seen m the market — 
the spent lye is run off, steam is again turned on, pure water or very 
weak lye run in, and the contents boiled up till the whole is thin, close 
and clear The soap is from this again grained off or salted out, and 
the underlye so thrown down carries with it coloured impurities 
which may have been in the materials or which arise from contact w ith 
the boiler Such washmg piocess may have to bo repeated several 
times when impure matmals have bera used The spent lye of the 
washing bemg drained off, the soap is now “ boiled for strength 
Steam is turned on, and, the mass being brought to a clear condition 
with weak lye or water, strong lye is added and the boilmg contmued 
with close steam till the lye attams such a state of concentration 
that the soap is no longer soluble in it, and it will separate from 
the caustic lye as from a common salt solution The contents of 
the pan are once more allowed to cool and settle, and the soap as 
now formed constitutes a pure curd soap, carrymg with it some pro- 
portion of uncombmed alkah, but contammg the mmimum amount 
of water It may be skimmed off the underlye and placed direct 
in the frames for solidification , but that is a practice scarcely at all 
followed, the addition of resin soap m the pan and the subsequent 
" Clutching m " of sihcate of soda and adulterant mixings bemg 
features common to the manufacture The lye from the strengthen- 
mg boil contams much alkah and is used m coimexion with other 
Ixmngs 

Mamed Soap — A curd soap prepared from kitchen fat or bone 
grease always carries with it into the coolmg frame a considerable 
amount of coloured impurity, such as iron sulphate, &c When it is 
permitted to cool rapidly Uie colounng matter remams uniformly 
oissemlnated throughout the mass , but when means are taken to 
cause the soap to cool and sohdify slowly a segregation takes place 
the steai-ate and palnutate form a semi-crystelhne sohd, while the 
oleate^ sohdifymg more slowly, comes by itself into translucent vems, 

In which the greater part of the coloured matter is drawn In this 
way curd, mottled or marbled soap is formed, and such mottled 


appearance was formerly highly valued as an mdication of freedom 
from excess of water or other adulteration, because m fitted soaps 
the impurities are either washed out or fall to the bottom of the 
mass m coolmg Now, however, the mottled soaps, blue and grey, 
are produced by working colounng matter, ultramarine for blue, 
and manganese dioxide for grey, mto the soap m the frame, and 
mottling IS very far from bemg a certificate of excellence of quality 
Yellow Soap consists of a mixture of any hard fatty soap with a 
variable proportion — up to 40 % or more — of resm soap That sub- 
stance by itself has a tenacious gluey consistence, and its mter- 
mixture m excess renders the resulting compound soft and greasy 
The ordinary method of addmg resin consists m stirring it in small 
fragments mto the fatty soap m the stage of clear-boiling , but a 
better result is obtained by separately picparing a fatty soap and 
the resin soap, and combining the two in the pan after the underlye 
has been salted out and removed from the fatty soap The compound 
then receives its strengthemng bod, after which it is fitted by boding 
with added water or weak lyc, continuing the bod till by examination 
of a sample the proper consistency has been reached On settling 
the product forms ^iree layers the uppermost is a thm ci ust of soap 
which IS worked up again in the pan , the second is the desired soap , 
next there is a dark-coloured weak soap termed nigre, which, because 
it contams some soap and alkah is saved for future use , underneath 
these IS a solution of alkahnc salts with a httle free alkali 

Treatment of Settled Soap — The upper layer havmg been removed, 
the desired soap is ladled out or ran off to a crutcher, which is an iron 
pan provided with hand or mechanical stimng apphanccs It is 
here stirred till it becomes ropy, and the perfume, colour or any other 
substance desired m the soap is added The soap is now ready for 
framing The frames mto which hard soaps are ladled for coohng 
and solidification consist of rectangular boxes made of iron plates 
and bound and clamped together m a way that allows the sides to 
be removed when required , wooden frames are used in the case of 
mottled soaps The sohdification is a very gradual process, depend- 
ing, of course, for its completion on the size of the block , but before 
cutting into bars it is essential that the whole should be set and 
hardened through and through, else the cut bars would not hold 
together Many mgenious devices for forming bars have been pro- 
duced , but generally a strong frame is used, across which steel wires 
are stretched at distances equal to the size of the bars to be made, 
the blocks being first cut into slabs and then mto bars 
• Marine Soap — Those soaps are so named because they are not 
msoluble m a strong solution of salt , hence tliey fonn a lather and 
can be used for wa^img with sea-water Bemg thus soluble m salt 
water it cannot, of course, be salted out like common soaps , but if a 
very concentrated salt solution is used precipitation is effected, and a 
curd soap is separated so hard and refractoiy as to be practically 
useless Coco-nut soap (see above) is typical of this class Its 
property of absorbing large proportions of water, up to 80 %, and yet 
present the appearance of a hard sohd body, makes the materm a 
oasis for the hydrated soaps, smooth and marbh d, in which water, 
sulphate of soda, and otlier alkalme solutions, soluble sihcates, 
fuller s earth, starch, &e play an important and bulky part Coco- 
nut soap also forms a pnncipal mgreihent in compound soaps meant 
to mutate curd aud yellow soaps Two prmcipal methods of prtpar- 
mg such compound soaps are employed In the first way the ordinary 
oil and the coco-nut oil are mixed and saTOmfied together as de 
scribed above AccortUng to the second plan, the ordinary oil is 
treated as for the preparation of a curd soap, and to this the coco- 
nut soap separately saponified is added m the pan and both arc boiled 
together tifi they form a homogeneous soap 

Silicate Soaps — A further means of .^nabhng a soap to contam 
large proportions of water and yet present a firm consistence is found 
m the use of sihcato of soda The sihcate m the form of a concen- 
trated solution IS crutched or stirred mto the soap m a mechanical 
mixing machmo after the completion of the saponification, and it 
appears to enter mto a distinct chemical combmation with the soap 
While silicate soaps bear heavy watenng, the soluble sihcate itself is a 
jiowerful detergent, and it possesses certam advantages when used 
with hard waters 

Soft Soap —Soft soaps are made with potash lyes, although m 
practice a small quantity of soda is also used to give the soap some 
consistence There is no separation of underlyes in potash soap, 
consequently the product contains the whole constituents of the ous 
used, as the operation of saltmg out is quite impracticable owing to 
the double decomposition which results from the action of s«dt, pro- 
ducing thereby a hard principally soda soap with formation of 
potassium chloride Owing to this circumstance it is impossible to 
fit " or m any way punly soft soap, and all impurities which go mto 
the pan of necessity enter mto the fimshed product The makmg of 
soft soap, although thus a much less complex process than hard soap 
makmg, is one that demands much skill and experience for its success 
From file conditions of the manufacture care must be taken to regu- 
late the amount and strength of the alkah m proportion to the oil 
used, and the degree of concentration to which the boilmg ought to 
be contmued has to be determmed with close observation 

Toilet Soaps, &c ■ — Soaps used m personal ablution m no way 
difller from the sows previously alluded to, and may consist of any 
of the varieties It is of consequence that they should, as far as 
pONible, be free fiom excess of alkali and all other salts and foreign 
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ingredients which may have an injurious effect on the skin The 
manufacturer of toilet soap generally takes care to present his wares 
m convenient form and of agreeable appearance and smell , the more 
weighty duty of having them free from uncombmed alkali is in many 
cases entirely overlooked Transparent soaps are prepared by dis- 
solving ordinary soap in strong alcohol and distilling off the greater 
portion of the alcohol till the residue comes to the condition of a 
thick transparent jelly This, when cast into forms and allowed to 
harden and dry slowly, comes out as transparent soap A ciass of 
transparent soap may aJso be made by the cold process, with the use 
of coco-nut oil, castor oil and sugar It generally contains a large 
amount of uncombmed alkali, and that, with its unpleasant odour of 
coco nut oil, makes it a most undesirable soap for personal use 
Toilet soaps of common quality are perfumed by simple melting and 
stirring into the mass some cheap odorous body that is not affected by 
alkahs under the mfluence of heat 1 he finer soajis are perfumed by 
the cold method , the soap is shaved down to ehin shccs, and the 
essential oil kneaded into and mixed with it by special machinery, 
after which it is formed into cakes by pressure in suitable moulds 
Ihe greater quantity of high class toilet soaps a«5 now made by a 
milling process A high class soap, which after framing contains 
about 30 % of water, is brought down to a water content of 11-14 % 
by drying m chambers through which warm air is circulated fhe 
soap IS now milled in the form of ribbons with the perfume and colour- 
ing matter, and the resultii^ strips are welded into bars by foremg 
through a heated nozzle The bars are then cut or moulded into 
tablets, according to the practice of the manufacturer 

Glycerin soap ordinarily consists of about equal parts of pure 
hard soap and glyccnn (the latter valuable for its emolhent pro- 
perties) The soap is melted by heat, the glycenn is stirred in, and 
the mixture strameh and poured mto forms, m which it hardens 
but Siowly mto a transparent mass With excess of glyccnn a fluid 
soap is formed, soap bemg soluble in that body, and such fluid soap 
has only feeble lathering properties Soap containing small propor- 
tions of glycenn, on the other hand, forms a vt ry tenacious lather, 
and when soap bubbles of an enduring character are desired glycenn 
IS added to the solution Soaps are also prepared in which large 
proportions of fine sharp sand, or of powdered pumice, arc incorpor- 
ated, and these substances, by their abrading action, powerfully 
assist the detergent influence of the soap on hands much begnmed 
by manufacturing operaTons ^ 

Medtoated soaps, first investigated seientifieally by Unua of 
Hamburg m 1886, contain cerfcun substances which exercise a specific 
mfluence on the skm A few medicated soaps are prepared for 
mtenial use, among which are croton soap and jalap soap, both 
gentler cathartics than the uncompounded medicinal pnnciplcs 
Medicated soaps for external use are only employed m cases of skin 
ailments, as prophylactic washes and as disinfectant soaps Among 
the pnneipal varieties are those wluch contain carbolic acid ind other 
ingredients of coal tar, saheyhc acid, petroleum, borax, camphor, 
iodine, mereun il salts, sulphur and tan iin Arsenical soap is very 
much employed by taxidennists for the preservation of the skins of 
birds and mammals 

Miscellaneous Soaps — The so-called " floatmg soaps ” are soaps 
made hghter than water eltlier by mserting cork or a metallic plate 
so as to form an air space within the tablet The more usual method 
IS to take milling soap, neutralize it with sodium bicarbonate or a 
mixture of fatty icids, and, after perfuming, it is aerated by mixing 
the hot soap with air m a specially designed crutcher Shaving soaps, 
which must obviously be free from alkaU or any substance which 
irritates the skiii, are charactenzed by readily forming a permanent 
lather This property is usually obt lined by mixing soft and hard 
so ips, or, more rarely, by adding gum tragacantli to a hard soap 
In the textile trades the wool scourer employs a neutral olive oil soap, 
or, on account of its cheapness, a neutral curd or curd mottled 
brand , the cotton cleanser, on the other hand, uses an alkaime soap, 
but for cleaning pnntcd cottons a neutral ohve-oil curd soap is used, 
for, m Itus CISC, free alkah and resin are objectionable, ohvc-oil 
soap, free from caustic alkab, but often with sodium carlionate, is 
also used in cleansing silk fibres, although hard soaps free from resin 
arc frequently employed for Uieir cheapness Soaps of smaller 
moment are the pearl ash soaps used for removing tarry stains , 
ox-gall soaps for cleaning carpets . magnesia, rouge and chalk soaps 
for cleaning plate, &c 

Soap Analysis — The most important pomts m soap analysis are 
(i) determination of the fatty matter, (2) of the total alkah, (3) of the 
substances insoluble in water, (4) of the water The first is earned 
out by saponifying the soap with acid in the heat when the fatty 
acids come to the surface If it fails to form a hard cake on cooling, 
a known weight of wax may be added and the product re-heated 
The cake on weiglun^ gives the free acid The total alkah is de- 
termined by incinerating a weighed sample m a platinum dish, dis- 
solving the residue m water, filtenng and titrating the filtrate with 
standard acid The residue on tlie filter paper gives (3) the sub- 
stances insoluble m water The water m a soap is rarelv directly 
determined , when it is, the soap, m the form of shavings, is heated 
to 10 5 ° C until the weight is co nstant, the loss giving the amount of 

* ' Soap powders " and *' soap extracts ” are powdered mixtures 
of soaps, soda ash or ordmary so^um carbonate 


water With genume soaps, however, it sufi&ces to calculate the 
fatty acids as anhydndcs and add to this the amount of alkahs, and 
estimate the water by difference 1 he complete analysis involves an 
examination of the fatty matter, of the various forms in which the 
alkalis are present — free and combmed glycerin, &c 

Commerce — ^Marseilles has long been recognized as the most im- 
portant centre of the soap trade, a position that city originally 
achieved through its ready command of the supphts of olive oil 
The city is still very favourably situated for obtuning supplies 
of oils ^th local and foreign, mcluding sesame, ground nut, castor 
oil, &c In England, during the reign of Charles I , a monopoly of 
soap-making was farmed to a corporation of soap-boilers m London — 
a proceeding wluch ltd to senous comphcations From 1712 to 1853 
in excise duty ranging from id to 3d was levied on soip made in 
the United Kmgdom, and that heavy impost (equal when 3d to 
mure than cost) greatly impeded the development of the industry 
In 1793, when the excise duty was 2jd on hard and ijd on soft soap, 
the revenue yielded was a little over ^400,000 , in 1815 it was almost 

$0,000 m 1835, when the duty was levied at i}d and id res- 
speetively (and when a drawback was allowed for soap used in 
manufactures), the revenue was almost ;^i,ooo,ooo , and m 1832, the 
last year in which the duty was levied, it amounted to ;^i, 126,046, 
with a drawback on exportation amounting to £2^1,000 

Medicine — Two preparations of hard soap (sodium olcate), made 
by acting on olive oil with caustic soda, are used m medicine (i) 
hmplastrum saponts, made with lead plaster , (2) Ptlula saponis 
composita, which contains one m five parts of opium Soft or green 
soap (potassium oleate), made by acting on olive oil ivith caustic 
potash, IS also used , its preparation {Linamentum saponts) is known as 
opodeldoc Curd soap is also used, and is chiefly a stearate of sodium 
The cluef use of hard soap is m cnemata, and as a suppository m 
children suffermg from constipation it also forms the basis of many 
pills, given in warm water it forms a ready emetic m cases of 
poisoning Soft soap is used by dermatologists in the treatment of 
chronic eczema, and opodeldoc is a domestic remedy for stiffness and 
Sprains Medicated soaps are made by adding the drug to either 
hard soap or curd soap m the desired proportions Useful com- 
binations are borax 10 %, carbolic acid 5 %, ichthyol 5 %, sublimed 
sulphur 10%, tuymol 24 %, &c 

See L L Lambom, Modern Soaps, Candles and Glycenn (1906) 
W II Simmons and H A Appleton, rhe Handbook of Soap Manu^ 
faclure (1908) , eJso J Lcwkowitsch, Oils, fats and IVaxes 

SOAP-BARK, the inner bark of QutUaja saponarta, a large 
tree whiCh grows in Chile Reduced to powder, it is employed as 
a substitute for soap, smee it forms a lather with water, owing to 
the presence of a glucoside saponm, sometimes distinguished as 
QutUat saponin Ihe same, or a closely similar substance, is 
found in soapwort {Saponaria officinalis), m senega root {Polygala 
senega) and m sarsapanlla , it appears to be chemically rdated 
to digitonin, whicli occurs m digitalis The sapoiuns (with few 
exceptions) have the general formula (CnH^_^OjQ, and by the 
action of dilute acids they are hydrolys^ mto sugars and 
sapi^enins, which are usually mert pharmacologic^y An 
alternative name for them, and especiaUy for those which are 
pharmacologically active, is sapoioxtns , on this nomenclature the 
hydrolytic products are termed saponms Apphed as a snuff 
to the mucous membrane of the nose, saponm (either m soap- 
bark or m senega root) promotes a violent sneezing Solutions 
mjected under the skin are violent local imtants and general 
depressants 

SOBAT, a river of NE Africa, the most southerly of the 
great eastern affluents of the Nile It is formed by the 
junction of various streams which nse m the S W of the Abys- 
sinian highlands and N VV of Lake Rudolf The length of the 
Sobat, reckomng from the source of tlie Baro, the chief uppier 
stream, to the confluence with the N ile is about 460 m The Baro 
rises m about 36° 10' E , 7® 50' N at an altitude of some 7000 ft 
It has a general W direction with a shght N tendency It is 
joined by numerous other streams which also rise on the Abys- 
sinian plateau These mountain torrents descend the escarpment 
of the plateau between great walls of rock, the Baro dropping 
3000 ft m 4S m It then flows through a narrow gorge at an 
altitude of about 2000 ft , the mountains on either side towering 
3000 to 4000 ft above the nver bed Just east of 35' E the 
Birbir, descending from the plateau, joins the Baro and brings 
with it a large volume of water Some 40 m lower down the 
hills are left behmd, the rocks and rapids m the bed of the Baro 
cease, and the nver flows W across a vast plam with many 
wmdmgs and several divergent channels From Gambela, a 
town on Its N. bank 20 m below the Birbir junction, the nver is 
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navigable by steamers durmg flood time (June-December) to 
the point of confluence with the White Nile. From the N 
the Baro is jomed by two considerable rivers which also nse 
m the rampart of hills that separates Abyssmia from the 
S 'dan, but its chief tributaries are from the S In about 33® 
20' E , 8“ 30' N , It IS joined by the Pilxir This nver issues 
from the swamp region east of Bor on the Bahr-el-Jebel stretch 
of the Nile and flows N E and N. It is jomed from the E and 
S by various streams having their sources on the W slopes of 
the Kaffa plateau Of these the chief are the Gelo — which 
brt aks through a gap in the mountains m a series of mamificent 
cascades — ^and the Akobo The Akobo rises in about 6® 30' N , 
35® 30' E , and after leavmg the mountains flows N W. through 
flat swampy tracts The whole region of the lower Pibor and 
Baro IS one of swamps, caused by the rivers overflowing 
their banks m the rainy season. At its junction with the Baro 
the Pibor is over 100 yds wide, with a depth of 8 ft and a speed 
of 2 3 ft per second 

Below the confluence of the Pibor and Baro the umted stream, 
now known as the Sobat, takes a decided N W. trend, passing 
for son e distance through a region of swamps Just beyond 
the swamps and some 40 m below the confluence, is the fortified 
post of Nasser. From this point the ground on either side of 
the river gradually rises, though on the b it is hable to inundation 
during flood tunc From Nasser to the junction of the Sobat 
with the Nile the nver has a course of about 180 m As it 
approaches the Nile the Sobat flows m a well defined channel 
cut in the alluvial plains through which it passes. The bank> 
become steep, the slope rapid and the current strong Several 
khors join it from N and b , some being smiply spill channels 
These channels or “ loops ” are a characteristic feature of the 
river Ihe bobat enters the Nile almost at right ang.es in 9® 22' 
N , 31* 31* E It IS 400 ft wide at its mouth and has a depth of 
18 to 20 ft at low water and of 30 ft when in flood The colour 
of the water when in moderate flood is that of milk, an I it is from 
this circumstance that the Nile gets its name of Bahr-el-Abiad, 
t e White River In full flood the colour ot the Sobat is a pale 
bnck red 1 he amount of alluvium brought down is considerable 
Por the pari played by the Sobat m the annual nse of ihe Nile 
see Nill • 

The Sobat was ascended for some distance in 1841 bv the 
Egyptian expedition despatched in the previous year to explore 
the upper Nde Ihe post of Nasber (see above) was founded m 
1874 by General C G Gordon when governor of the equatorial 
provinces oi Egypt, and it was vibitecJ in 1876 by Dr W, Junker, 
the German explorer The exploration of the nver system 
above Nasser was earned out m the last decade of the iQlh 
century by the Italian explorer V Bottego, by Colonel (then 
Captain) Marchand, of the Prench army, who, on his way from 
Fashoda to France, navigated the Baro up to the foot of the 
mountains , and by Captain M S. Wellby, Majors H H Austin 
and R G T Bright, of the British army, and others By the 
agreement of the 15th of May 1902 between Great Bntain 
and Abyssmia the lov/er courses of the Pibor and Baro nvers 
to their point of confluence form the frontier between the Anglo- 
Egyptian Sudan and Abyssmia. 

boo NiU5, Sudan and Auyssini\ (W E G , F R C) 

SOBRAON, a decisive battle m the first Sikh War (see Sikh 
Wars) It was fought on the i6th of February 1846, between 
the British (15,000) under Sir Hugh Gough and the Sikhs (20,000) 
under itj bmgh and Lai Singh The Sikhs had fortified them- 
selves m a bend on the left tank of the Sutlej, with the river m 
their rear The battle began with a two hours’ artillerv duel, 
m which the Sikh guns were the more powerful, and the Bntish 
heavy guns expended their ammimition Then the mfantry 
advanced with the bayonet, and after a fierce struggle took the 
Sikh entrenchments The Sikh losses were estunated at from 
5000 to 8000 rhis battle ended the first Sikh War 

SOBRIQUET, a nickname or a fancy name, usually a familiar 
name given by others as distinct from a “ pseudonym ” assumed 
as d disguise Two early variants are found, sotbrtquet and 
soubriquet , the latter form is still often used, though it is not 


the correct modem French spelling The first fonn suggests a 
denvation from sot, foolish, and briquet, a French adaptation of 
Ital bnchetto, diminutive of hncco, ass, knave, possiblv connected 
with bnccone, rogue, which is supposed to ^ a derivative of 
Ger hrechen, to break , but Skeat considers this spelling to be 
due to popular etymology, and the real origin is to be sought 
m the form soubriquet Littr6 gives an early 14th century 
soubsbnquet as meanmg a “ chuck under the chin,” and this would 
be derived from soubs, mod sous (Lat sub), under, and briquet 
or bruchel, the brisket, or lower part of the throat 

SOCAGE, a free tenement held m fee simple by services 
of an economic kind, such as the payment of rent or the perform- 
ance of some agricultural work, was termed m medieval English 
law a socage tenement In a borough a similar hold mg was 
called a burgage tenement Medieval law books derived the 
term from socus^ ploughshare, and took it to denote primarily 
agricultural work. This is clearly a misconception The term 
IS derived from O Eng soc, which means primarily suit, but 
can also sigmfy jurisdiction and a franchise district Historically 
two prmcipal periods may be distinguished m the evolution of 
the tenure At the close of the Anglo-Saxon epoch we find a 
grouj^ of freemen differentiated from the ordinary ceorls because 
of their greater independence and better personal standing 
They are classified as sokemen in opposition to the vtllani in 
Domesday Book, and are chiefly to be found in the Danelaw 
and in East Anglia There can hardly be a doubt that previously 
most of the Saxon ceorls in other parts of England enjoyed a 
similar condition In consequence of the Norman Conquest 
and of the formation of the common law the tenure was developed 
mto the lowest form of freehold I^gal protection m the public 
courts for the tenure and services deemed certain, appear as 
ICS characteristic feature m contrast to villainage Certainty 
and legal protection were so essential that even villain hold mgs 
were treated as villain socage when legal protection was obtainable 
for it, as was actually the case with the peasants on Ancient 
demesne who could sue their lords by the httle wnt of right 
and the Monsfraverunt The Old English origins of the tenure 
are still apparent even at this time m the shape of some of its 
incidents, cs]>ccially m the absence of feudal wardship and 
marriage Mmors inheriting socage come under the guardianship 
not of the lord but of the nearest male relative not entitled to 
succession An heiress in socage was free to contract mairiage 
without the interference of the lord Customs of succession were 
also pecuhar in many cases of socage tenure, and the feudal rule 
of primogeniture was not generally enforced Commutation, 
the enfranchisement of copyholds, and the abolition of military 
tenures m the reign of Charles II. led to a gradual absorption 
of soc^e in the general class of freehold tenures 

See Pollock and Maitland, History of English Law, 1 271 If , 
F W Maitland, Domesday Boot and Beyond, 00 ff , P Vinogradofi, 
Villainage in England, 113 ff , 196 ff , English Society in the \Uh 
Century, 431 ff (P Vi ) 

SOCIAL CONTRACT, m political philosophy, a term applied to 
the theory of the ongm of society assoaated chiefly with the 
names of Hobbes, Ixxie and Rousseau, though it can be traced 
back to the Gre^ Sophists Accordmg to Hobbes {Leviathan), 
men lived onginally m a state of nature m which there were 
no recogmzed criteria of right and wrong, no distinction of 
tneum and tuum Each person took for himself all that he could , 
man’s life was “ soht^, poor, nasty, brutish and short ” 
The state of nature was therefore a state of war, which w?s ended 
by men agreemg to give their liberty into the hands of a sovereign, 
who thenceforward was absolute Locke ( Treatise on Government) 
differed from Hobbes m so far as he described the pre-social 
state as one of freedom, and held that private property must 
have been recognized, though there was no security Rousseau 
{Contrat soaaf) held that m the pre-social state man was unwar- 
like and even tinud Laws resulted from the combuiation of 
men who agreed for mutual protection to surrender individual 
freedom of action Government must therefore rest on the 
consent of the governed, the volonte ghterak Though it is 
quite obvious that the theory of a social contract (or compact, 
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as it IS also called) contains a considerable element of truth — 
that loose associations for mutual protection preceded any 
elaborate idea or structure of law, and that government cannot 
be based exclusively on force — ^yet it is open to the equally 
obvious objection that the very idea of contract belongs to a 
more advanced stage m human development than the hypothesis 
itself demands Thus the doctrine, yieldmg as a definite theory 
of the origin of society to the evidence of history and anthrop- 
ology, becomes interesting primarily as revolt against medieval 
and theocratic theories of the state 
SOCIALISM, a term loosely formed from the Latm adjective 
soctalts {soctus, a comrade), and first used of certain doctrmes of 
Robert Owen {qv) “ Socialist ” occurs m a discussion between 
Robert Owen and the Rev J H Roebuck at Manchester (publ 
He> wood, Manchester 1837 1 , pp 27,133 From the context it 
seems a nickname But the title “Owenist” ■was disliked bv 
many supporters (see Co-operative Magazine, 1826, p 28) and 
“ Co-operator ” was acquiring a different sense The new term 
was used in 1838 in France (by Pierre Leroux), and figures m 
1840 m Reybaud’s Soctahstes modernes 
Definition — Socialism is that policy or theory which aims at 
securing by the action of the central democratic authoiijty a 
better distribution, and m due subordination thereunto a better 
productio 1, of wealth than now prevails 
This definition may not entirely cover the ancient and medieval 
theories to which the name has been given by modem writers 
(see also Anarchism, Communism, Co-operation) It hardly 
covers the schemes of Robert Owen hunself But just as 
chemiitry is not alchemy, or astronomy astrology, modem 
socialism is not to be identified with Utopian fancies, and need 
not be so defined as to embrace them For a like reason it need 
not be so defined as to mclude every tenet of leading socialistic 
writers We must disentangle their socialism from what is 
superadded to it and not involved m the socialistic idea 
The word began in the days of Owen , but, as there were 
utilitarians before Mill made the name current, so there were 
socialists before Owen Socialism, as a policy, begins with the 
beginnings of politics As a theory, it begms whenever the state 
is perceived to have a distinct office from other factors m the 
urder of society, and that office is so magnified that the whole 
ur mam charge of the economic resources of the people is assigned 
to the state, whether for production or for distribution There 
was anarchism among the Cyrenaics and Cynics Phaleas of 
Chalcedon was a communist There is state socialism in the 
Republic of Plato, and much remains in the Laws It is true 
that in those days society and state are not clearly distinguished 
When Aristotle tells us that “ man is by nature a political 
mimal ” {Politics, 1 1), the adjective is ambiguous But the 
individual and the state are not confused , they are even, by tl e 
[Cynics, too far separated 

State and mdividual were also well apart m Rome, under the 
^oman system of legal nghts— public, private, real, and personal 
There were socialistic measures in Rome, pants el arcenses , 
ind there were agrarian, to say nothmg of usury laivs But trade 
ind industry were not usually regarded as worthy subjects for 
he state and the statesman to touch at all There are instances 
)f municipal social'sm ui Italy and the provinces under the 
^oman Empire (S Dill, Roman Society from Nero to Marcm 
iurelius, 1905, pp 218, 220, 222) In the middle ages feudalism 
vas more akin to paternal government than to individualism , 
)ut It was, politically, too undemocratic to appnjach a true 
ocialism On its decadence something like a de facto municipal 
ocialism made its appearance The gilds of the great cities, 
mpertum in tmpeno, regulated production and mcidentally 
hstribution They did not prevent tne existence of millionaires 
ike the Fuggers, but they brought even these rich men under 
heir rules The equality was greater than the hberty, though 
leither was complete, to modem notions 
With the breaking up of the gilds came what is commonly 
ailed individualism ITienceforward over against the control- 
ing government of the monarch or the commonwealth was to 
itand the commercial competition of free mdividuals It is one 
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of our modem problems to determine whether this individualism 
IS doomed or not. It has never existed pure and unmixed. 
Between the time of the gilds and the tune of the trade unions 
lies the time, sav m England m the i6th and 17th centuries, 
when there were enterpnsing trade and busv industry, wnth 
enough of power survivmg m the old organizations to prevent 
absolute anarchy As mvention followed mvention m the i8th 
century, industry changed its form and became great instead of 
smalt That is to say, it tended to become more pnd more an 
affair of large capital and large workshops, and, instead of the 
industrial individualism of small masters and independent 
“manufacturers,” who were still “ hand ’’-workers, there was 
appearing the industrial collectivism of the factory system, 
where manufacture was nothmg without its marhmery, its 
colossal division of labour and its stnet technical discipline and 
dnll There was a short period in England when emplo) ers were 
allowed to draw advantage from the change without anv hmd- 
rance from the state But m no greater time than one generation 
the regulation of factories began, tne period of anarchv ended, 
and the commercial competition of free individuals began to be 
surrounded with safeguards, more or less effective 

Modem socialism, as defined abote, is {a) opposed to the 
piolicv of latssez-fatre which aims at the least possible inter- 
ference with mdustnal competition between pnvate persons or 
groups of persons, and {b) suspicious of a pohc\ of mere regula- 
tion, which aims at close surveillance and control of the pro- 
ceedmgs of industrial competitors, but wmld a\oid direct 
mitiatue m production and direct attempts to level the in- 
equalities of wealth The leading idea of the socialist is to 
convert into general benefit what is now the gam of a few He 
shares this idea with the anarchist, the positivist, the co-operator 
and other reformers ; but, unlike them, to secure his end he 
would employ the compulsory powers of +he sovereign state, 
or the powers of the municipality delegated by tne soveieign 
In the former case we have state sociahsm, m the latter municipal 
Where there is direction or diversion of mdustry by the pubhc 
force mainly for the benefit of a few, this is hardly socialism 
It employs the same machinery, the pubhc force , and it secures 
a revenue which may possibly be used for the generd benefit 
as 111 the c tse of protectiv e duties But m such cases tlie general 
benefit is only a possible mcident So far (for example) as 
protection succeeds in keepmg out the foreign competitors, the 
mam result is the assured gain or prevented loss of a few among 
the citizens Sociahsm by intention and definition would secure 
benefits not for a few, a mmority, or ev en a majority, but for all 
citizens Communism has the same end m view , and sociahsm 
and communism (qv) are often confused m popular thought 
But thccommunist ne^ not be a soaahst, he may be an anarchist, 
an opponent of all government, while the sociahst need not 
be a communist The socialists of the 20th centuiy rarely , if 
ever, demand that all wealth be held in common but only that 
the land, and the large workshops, and the matenals and means of 
production on a large scale shall be owned by the state, or its 
delegate the municipalitv The despotism of gilds would rot 
now be tolerated The strictest pubhc r^ulation of trade and 
industry will probably continue to be that of the state, ratner 
tlian of the municipality, for local rules can be cv ailed bv migra- 
tion, the state’s only by emigration But the smaller bocfics are 
likely to display more adventurous mitiativ e , and itissignificmt 
that they appear m the imagination nearer to the indiv idual th an 
the state even of a small people can ever appuu* to its own 
citizens Yet it is not the snicdlest unit, the parish, that has 
shown most activity m England, but the county, a unit arith- 
metically nearer to the state th<m to the mdividual 
It might be plausibly argued that the movement of modem 
events has been rather tow irds a kind of anarchism {qv) tluin a 
kind of socialism, if it were not for the element of compulsion 
(quite contrary to anarchism) Even the English poor law, 
umvrasally called socialistic, is administered locally and the 
d^ee of sociahsm vanes with the parishes VVhen the state s 
regulation went further and further m a succession of trish I and 
Acts (1870, 1881, 1903), It assumed a sociahstic character , the 
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fac6 of agricultural industry was transformed for the benefit of 
the majority, if hardly of the whole, by the action of the state 
But the result has been a. state -aided individualism. The 
attempt to transform all mdustnes by protection has not been 
made by the English state m these days It remains broadly 
true that, since the English state became more democratic 
(Reform Acts of 1832, 1867, 1884), its socialism has become more I 
and more of the municipal character The end in view having 
more to do with economics than with politics, it mattered little 
theoretically whether the power exercised was that of the central 
authonty acting directly or the del^ated power in the hands of 
the smaller public bodies 

This has been the course of events in England with httle 
conscious theory or principle on the part of the people or even of 
Its leaders It is certainly a partial fulfilment of the aspirations 
of those whose theory or principle is socialism The most 
important form of modern socialism, which may be called for 
convenience “ social democratic ” socialism, is founded on 
econonuc theory more or less clearly imderstood , it is therefore 
often described as economic or scientific socialism Many men 
have become socialists less from logic than from sympathy with 
suffering But modem sociahsm without disowning sentiment 
knows the need of facts and sound reasoning better than its 
predecessors, whom it calls Utopian While among civilized 
peoples the suffering has on the whole grown less, the influence of 
socialism has grown greater , and this is largely owing to the 
efforts made by the best socialists to reason faithfully and 
collect facts honestly The remarkable extension of socialism 
m Germany may be traced in great part to the special circum- 
stances which have made social democracy the chief effective 
organizer of working men m that country But modern socialism 
is not a purely German product To scientific sociahsm England, 
France and Germany have all made contnbution 

Its theoretical basis came, in two curiously different ways, 
from practical England The idea that the underpaid labour of 
the poor is the mam source of the wealth of the rich is to be found 
not only m Godwin and Owen but m the minor English land- 
reformers and revolutionary wnters of the i8th and early 19th 
centuries, such a^T Spence, W Ogilvic, T Hodgskin, S Read, 
W Thompson The positions of Ricardo that value is due to 
labour and that profits vary inversely as wages were taken by 
Marx (without Ricardo’s modifications) as established doctrines 
of orthodox political economy It was declared to be a saentific 
truth that under modem industnal conditions the “ exploita- 
tion ” of the labourer is inevitable In the theory of rent the 
exploitation of the tenant by the landlord was already admitted 
by most economists It was for the soaahsts to show that the 
s^vation both of tenant and labourer lay in the hands of the 
central authority, acting as the socialists would have it act 

France had been prepared for socialism by St Simon and 
Fourier The revolutions of 1830 and 1848, though on the whole 
unsuccessful m directly oi^gamzmg labour, made sociahstic ideas 
arculate widely m Europe Men b^an to conceive of a political 
revolution which should be also a social revolution, or of a social 
and mdustnal revolution which should be also politic il We 
may say broadly that the soaalism of 1910 was either inspired 
by the ideas of that time or is coloured by them Modem 
scientific sociahsm was thus about fifty years old towards the 
end of the first decade of the 20th century It would have little 
claim to be scientific if it had undergone no change in that time , 
but the change was not greater than the change m orthodox 
economic doctrine, which mdeed it had followed 

Its adherents may be classified (t) according to theory and 
(2) according to policy, though, as scientific socialism is really 
both theory and policy, bein^ a pohtical claim founded on an 
economic argument, the distmction is sometimes a matter of 
emphasis 

There are theorists who find the exploitation of the tenant 
by the landlord to be the mam evil whether it mvolves the 
degradation of the labourer or not As some theologians confine 
their criticism to the Old Testament, so Henry George and 
Professor A. Lona> shunning the name of socialist, would not 


directly attack the system of modem large capitals but the 
appropnation of land The social-democrat attacks both He 
either takes Marx as guide, or, allowmg Marx to be vulnerable, 
he stands on received economic doctrmes with the addition of a 
political theory He may himself rest content with the national- 
izing of the means of production or he may tend towards 
conununism 

In policy there is a difference between those scientific socialists 
who admit of no compromise with the existing order and the 
other scientific socialists who are willing to work with the existmg 
order The straitest sect would keep quite aloof from ordinary 
politics The first step towards compromise is to allow the 
formation of a socialistic party in the legislature, bearing a 
protest against all other existmg parties This is the rule on 
the contment of Europe The next step is to allow members 
of the party to be also members of other existing political 
parties , this is common m England and her colonies The 
political history of scientific socialism is to a large extent the 
history of its attempts to avoid, to effect and to utilize the 
compromise 

There is, of course, a large body of socialists outside any organ- 
izatiop Partly from the teachings of socialists and partly from 
literary descriptions of the aims and reasons of sociahsm, there 
are multitudes who think socialistically without defining their 
own position with the exactness of the scientific socialist It 
IS often these amateurs who fall readily mto Utopias and who 
confound the boundaries between socialism and communism 
This is done for example by such writers as H G Wells and 
Upton Smclair The temptation is evident Tlie borderland 
between large production and small may be sometimes debate- 
able , and, as soon as the socialistic nationalizing of large 
production is extended to small, the way is open to the Utopias 
of communism Communism is an idea far more utopian than 
socialism Like the idea of a kingdom of heaven or a millennium, 
It springs often from a spiritual enthusiasm that feels sure ot 
Its end and, at first at least, recks little of the means 

The enthusiasm may spring from a real conversion of the 
sort described in the Republic of Plato (vii 516) Even scientific 
socialism, depending theoretically on close adherence to economic 
prmtiples, depends practically on this conversion It is as with 
Christianity, which depends on its theology but also on its 
change of heart , till we have refuted both we have not refuted 
Christianity So a change of heart, which is also a change of 
view, IS to socialism, as a religion, what economic and political 
theory is to it as a creed All that is best in anarchism shares 
this spiritual feature with socialism It is of a higher type than 
the human sympathy which went with utopian socialism , 
it includes that sympathy and more It requires a mental 
somersault of the kind taken by Hegel’s metaphysician and 
(analogically) by Dante at the earth’s centre The observer 
begins to see the world of men all over again, throwing from him 
all the prejudice of his class and abstracting from all classes 
This abstraction may be less hard for those who belong to a 
class that has little, than for those of a class that has much, as 
religious conversion is held to be easier for the poor But it is 
not really easy for any Ihe observer tries to conceive what 
IS at bottom the difference between rich and poor Casuists 
can show that the line is a vanishing one, and that there are 
large groups of cases where the distinction is unsubstantial 
Such borderlands are still the sporting ground of economists 
and philosophers and biologists We could hardly contend, 
however, that no distinctions are true which break down at the 
border It seems unsafe to say there is no war of classes, because 
at their neaiest extremities the classes pass into each other 
At the utmost we might infer that the best way to bring the war 
to an end was to crowd the nearest extremities At present, 
taking the contrast not at its least or greatest but at its mean, 
we find It no fancy The features that make the lower as 
distinguished from the higher are of different qualit> and kind, 
not merely of amount They are described perhaps most fully 
by Tolstoy in Que fatre ?, but they are brought to the ken of 
every one of the rich who can overhear the daily talk of the poor. 
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enter into their daily cares and put himself m their place If 
he makes the somersault and is “ converted,” all the little and 
great pnvileges of the rich seem now to have as many presump- 
tions against them as were before m their favour Why should 
he have so much comfort and they so little ? why should he be 
secure when they live from hand to mouth ? why should art and 
science and refinement be thrown in his own way and be hardly 
within their reach at all ? Such and similar pondenngs are not 
far from a revolt against mequality, whether the revolt takes 
the shape of anarchism or of socialism It carries us beyond 
the paternal socialism of Carlyle and Ruskm or even of the 
author of Sybil, relying as Disraeli did on the “ proud control ” 
of the old English state, which was occasionally and spasmodic- 
ally constructive as well as controUmg, but was always actuated 
by a feeling like that of a chief to his clansmen The exponents 
of paternal socialism have no clear consciousness of the change 
m the state itself They thmk they can still use the old tools 
They see that the people have changed, but they do not see that 
if the past cannot be revived for a people neither can it be 
revived for a state The idea of lordship fas distinguished from 
leadership) is becoming mtolerable , and this restiveness may 
contain a safeguard agamst one of the worst risks of soaalism, 
bureaucracy Before the governing bureaucracy had destroyed 
all originality aqd eccentricity, the sovereign people would have 
discovered for itself that “ tyranny is a poor provider ” 

Great Britain — In England a certam academic interest m 
socialism was created by Mill’s discussions on the subject m his 
Political Economy (1848) and a more practical interest by the 
appearance of the Chrotian Socialists “ The red fool-fury of 
the Seme ” caused prejudice even against such harmless en- 
thusiasts The People’s C barter (in the ’thirties) had no socialistic 
element in it Socialism first showed signs of becoming a popular 
movement m England after the lecturing tour of Henry George 
(1881-1882) in advocacy of the nationalizing of the land About 
that very time (1880) the Democratic (afterwards in 1883 the 
Social Democratic) Federation was formed by advocates of the 
whole socialistic programme A secession took place in 1884 
when William Morris, H M Hyndman and Belfort Bax founded 
the Socialist League William Morris parted company with 
the league in 1890, and seems to have become more anarchist 
than socialist Edward Bellamy’s Looking Backward (1887) 
made some impression among intellectual people m England , 
but Robert Blatchford’s Merrte England (1894) made much 
more way amongst the multitude, followed up as it was by his 
newspaper the Clarion There were still few signs of a strong 
party The first members of the Fabian Society (1888) were by 
definition opportunists, and though the Fabian Essays (1889) 
were socialistic they were the declarations of men willing to use 
the ordinary political machinery and accept reforms m the 
present that might point to a socialistic solution in the very far 
distance Most of the Fabians became hard-workmg radicals 
of the old type, with general approval England does not love 
even the appearance of a revolution Nevertheless a change has 
come over the spirit of Enghsh politics in the direction desired 
by socialists, though hardly through any efforts of theirs The 
change was predicted by Herbert Spencer in i860 {Westm Rev 
April) some years before household suffrage (1867) In The 
Man versus the State (1885) he demonstrates that liberal legisla- 
tion which once meant the removal of obstacles now meant the 
coercion of the individual Though a large part of the coercive 
measures enumerated by Spencer are rather regulation than 
socialism, undoubtedlv there is here and there a socialistic 
provision Thomas Hill Green’s dictum, “ It is the business 
of the State to maintain the conditions without which a free 
exercise of the human faculties is impossible ” (Liberal Legislation 
and Freedom of Contract, 1881), did not m appearance go much 
further than Herbert Spencer’s that “ it is a vital requirement 
for society and for the individual to recognize and enforce the 
conditions to a normal social life ” (The Man versus the State, 
p 102) , but the former saw clearly that the policy of the future 
must go beyond mere regulation Too much importance has 
been attached to a saying of Sir William Harcourt in 1888, 
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“ We are all Socialists now ” He meant no more than that we 
are all social reformers who will use the aid of the state without 
scruple if it seems necessary He did not mean that the English 
people had adopted a general prmciple of socialism Except 
in the case of free trade, it is hard to discover a general prmciple 
in Enghsh politics The English people judge each case on the 
ments, and as if no general principle ever affected the merits 
Regulation and not initiative is the prevailing feature of the 
action of government even now The railways are still in private 
hands The stale railways, canals and forests of India, though 
John Morley (afterwards Viscount Morley) “ made a present 
of them to the Socialists ” (House of Commons, 20th July 
1906), are the public works of a modem benevolent despotism, 
and do not go very far beyond those of its ancient prototype 
They are the works not of the Indian but of an ahen demo- 
cracy Contrariwise, in ingland itself, possessed of a fair 
measure of self-government, crown lands, government dock- 
yards, army, fleet, post office were in existence when there 
was no thought of state socialism , they are not modem mnova- 
tions but time-honoured institutions f 

The same is true of a great part of municipal socialism It 
existed in the middle of the 19th century, and no local commumty 
would have been deterred from having its own v/ater-supply 
or gas works by any fear of socialism The fear is still less 
deterrent now, and we have seen ckctric lighting, tramways, 
parks, markets, femes, light railways, baths and wash-houses, 
house property, river steamers, libranes, docks, oyster beds, 
held by towns like Glasgow, Birmmgham, Manchester, Liverpool, 
Leeds, Bradford, Huddersfield, Colchester Sometimes the 
management is economical, sometimes wasteful , but in all 
cases the undertakings have been supported by a majonty who 
care little for general theory and everything for local mterests 
The " unity of administration ” successfully arlvocated bv 
Fdwin Chadwick in the later Victorian penod, and requiring 
“ competition for the field but not in the field,” is not inconsistent 
with municipal socialism This last has been provided with 
new machmerv by the establishment of county and district 
councils (1888), parish councils (1894) and even the perhaps- 
otherwise-intended metropolitan borough councils (1899) 
lill 1907, when the progressive party m the London County 
Council were heavily defeated, that council was certainly moving 
m the path of municipal socialism But, m its achievements 
as distinguished from its claims, it had not overtaken, still 
less surpassed, Birmingham or Glasgow Municipal socialism in 
Britain finds many critics , it has the drawbacks of all democratic 
self-government It is sometimes wasteful , but it is seldom 
corrupt , and there is no general desire for a return to a less 
adventurous policy In the country districts democracy is still 
mqierfectly conscious of its own power There are acts on the 
statute book that would well equip a parochial socialism , but 
socialists seem to be able to do little more than accelerate slightly 
what seems to be the mevitabl) slow pace of political reform 
in England Whether the extension of the franchise to women 
will quicken the rate of reform is uncertain 

With every allowance, the change in English politics has been 
real, and it has been due m a great measure to the growth 
of organization among working men The old trade unionism 
passed out of its dark ages by the aid of legislation (m 1871), 
which was for thirty years (till the Taff Vale decision in 1901, 
the older view being restored bv the Trades Disputes Act 1906) 
considered to give to the trade unions the advantages of a 
corporation without the draw backs At the same time, through 
a better law of small partnerships (Industrial and Provident 
Societies Acts 1852, 1862, 1876), the co-op>erative societies were 
making rapid progress Compulsory education (1870) increased 
the intelligence of the labouring classes and therewith their 
power to use their opportunities Labour legislation, removmg 
truck, making inspection and regulation of factories more 
strir^ent (see the consolidating Act of 1878 and the Factory 
and Workshop Act 1901) and providing compensation for 
accidents (1906), was forwarded by both politick parties This 
was not socialism but regulation The old unionists were 
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radicals of the old type Not so the unionists who came first 
mto prominence with the Dock Strike m London m 1889 The 
way had been prepared by demonstrations of the unemployed 
m 1887 and 1888 When unionism embraced unskilled labourers, 
and at the same time pressed on the federation of all trades 
societies and their joint action, when, too, m the trade umon 
congresses the intervention of the state was repeatedly claimed 
as essential to the Success not only of an eight hours’ dav but 
of such socialistic measures as nationahzation of the land, it 
was manifest that there was a new leaven working The larger 
the numbers mcluded m the trades societies the more their 
organization was bound to depart from that of the mass meeting, 
and to become indirect instead of direct se>f- government, 
government by representatives, and more and more by specially 
tramed representatives This was a tendency towards bureau- 
cracy, or government by officials, not the highest type of popular 
government A better preparation for democratic government 
has been given bv the co-operative societies If it be true that 
under a coming socialism the working class must dommat', 
thtn every phase of organization must be welcomed which 
^dens their experience of self-government, more especially 
m the handling of industrial and commercial affairs This last 
kind of education has been well givei by co-operation, though 
chiefly through capital and hired labour on the old pattern 
of the ordinary employers Co-partnership societies, best 
exemplified in the midland districts of England, are more 
democratic , but their numbers are few The claims of the 
workman arc somewhat in advance of hi' education On the 
other hanrl it seems impossible in England to secure moderate 
concessions without extravagant claims 

Germany — In Germany it was long an axiom that socialists 
must leave ordinary politics and political machinery severely 
alone as an evil thing 1 he short and futile struggle for constitu- 
tional liberty in 1848-1849 had driven most of those who were 
“ thinbng socialistically ” into abandonment of political reform 
and into plans of fundamental change amounting to revolution 
Karl Mario (1810-1865) and K J Rodbertus {qv) contented 
themselves with laborious and profound studies not intended 
to bear immediate fruit in practice Marx and Lassalle were not 
so pacific The former was from the first (see his Manifesto 
of 1847) inclined to give sociahsm an mtemational character, 
taking also no pains to distinguish it from communism Lassalle 
desired it for his own nation first Both of tliem were in a sen'^e 
Hegelians From H^el they had learned that the world of men, 
like the world of things, was m con tant pro ess of development , 
but unlike Hegel they regarded hunuvn evolution as purely 
materialistic, effected always by a struggle between classes in 
society for the outward means of well-being Feudalism, itself 
the result of such a struggle, had given place to the rule of the 
middle classes The struggle to-day is between the nuddle 
classes and the working classes At present those who do not 
possess capital are obliged to work for such wages as will keep them 
aliv e, and the gams from inventions and economies arc secured by 
the employers and capitalists Th^ labourer works at his cost 
price, which is “ the socialh necessary wages of subsistence ” 
(the bare necessaries of a civihzc 1 life) , but he produces much 
more than his ( ost, and the surplus due to his “ unpaid labour ” 
goes to the employer and capital st This is what lassalle called 
tne “ bra/en law of wages,” founded on Ricardo’s supposed 
doctrine that (o) the value of an article that is not a monopoly 
IS determined by its cost m labour, and {b) the wages of labour 
tend to be simply the necessaries of hfe The tendency of the 
labouring population to increase beyond the means of steady 
employment is a frequent benefit to the capitalists m the penodic 
expansions of investment and enterprise, arising in response to 
new inventions and discoveries Large business m modem 
economy swallows up small Eot only the independent artisans 
and workers m domestic industries, but the small capitahsts and 
employers who cannot afford to mtroduce the economies and sell 
at the low prices of their larger nvals are disappearing But 
the growth of the proletariat, together with the concentration of 
business mto fewer hands and larger companies, will cause the 


downfall of the present system of mdustry. The proletariat 
will realize its own strength , and the means and materials of 
production will be concentrated finally into the hands of the 
commonwealth for the good of all This revolution, like that 
which overturned feud^ism, is simply the next st^e of an 
evolution happening wiUiout human will, fatally and necessarily, 
by virtue of the conditions under which wealth is produced and 
shared m our times 

Such was m substance the view of all the German socialists 
of the last half of the 19th century Even Rodbertus had 
advanced a claim of right on behalf of working men to the full 
produce of their labour, but thought the times not ripe for 
socialism The others made no such reservations L^salle 
planned a centralized organization of workmen led by a dictator, 
and called on the government of Prussia to establish from the 
public funds co-eperative associations such as his opponent 
Schulze-Delitzsch had hoped to plant by self help His socialism 
was rather national than universal Marx looked be>ond his 
own nation He founded the International Umon of Workmg 
Men m 1864 the year of lassalle s tragic death Before the 
common danger of police prosecutions and persecution the 
followers of Lassalle and Marx were umted at the congress of 
Gotha in 1875 The name social democrats had crept into use 
about 1869 when the followers of Marx founded at a congress in 
Eisenach the soc lal democratic working men’s party The party 
began to be a power at the congress of Gotha 1 1 is a power now, 
but Its doctrines and policy have undergone some change 
The last quarter of the i yth century witnessed (1 ) the repressive 
laws of 1878, (2) their repeal in 1890, (3) the tnree Insurance 
Iam's and (4) a quickened progress of German mdustry and 
wealth during thirty years of peace and consolidation 
Bismarck’s government, alarmed by attempts on the hfe 
of the emperor and by the increased number of votes given to 
sociahstic candidates for the rcichstag, procured the passing of 
the Exceptional Powers Act {Ausnahme Gesetz) in 1878 The 
legislation at this time resembled the Six Acts of 1819 in England 
Combmed action and open utterance in Germany became almost 
impossible , and for organs of the press the social democrats had 
recourse to Zurich Liebknecht and Bcbel could still raise their 
voices for them m parliament, for Bismarck faded m his attempt 
to deprive members of their immunities (Marcn 1879) But the 
agitation as a whole was driven underground and it speaks 
well lor the patience and self-control of the people that no wide- 
spread excesses followed Ihc declaration of the Social Demo- 
eralie congress at Wyden, SwiUerlend, in 1880, that their aims 
should be furthered “ by every means ’ instead of the old phrase 
“ by every lawful means,” was a natural rejoinder to the law 
that deprived them of the lawful means , and it seems to have 
nad no evil consequences In i88t repression was so far relaxed 
that trade unions were allowed to recu v er legal standing In 1 890 
the rcichstag refused to renew the law of 1878 for a fifth period , 
and finally m 1899 it repealed the law forbidding the amalgama- 
tion of workmen’s unions, and specially aimed at the new social- 
istic unions, the natural allies of the social democrats The 
vexatious prosecutions and condemnations for Majestats- 
beleidigung {Ihe majate) following 1890 did the cause more 
good than harm The socialistic voters increased from 437,438 in 
1878 to 1,800,000 m 1894 and 2,120,000 in 1898, while the elected 
members increased from 12 in 1877 to 46 in 1894 and 56 m 1898 
By 1903 the voters had increased to three millions and m the 
elections of February 1907 they were 3,240,000 The socialists, 
however, m 1907 found themselves represented by 43 members 
as against 79 in 1903 The reduced representation was due to a 
combination of the other parties against them, the matters at 
issue not being mdustnal policy but colonial government and 
naval expenditure The increase in the number of voters remains 
proof that the power of the party m Germany has rather in- 
creased than diminished In 1908 they gamed seven seats in the 
Prussian Diet, where they h^ hitherto been unrepresented 
Yet “ remedial measures ” had been passed which were intended 
to make socialism unnecessary Bismarck, who admired Lassalle 
and had no scruples about the intervention of the state, had 
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planned a senes of measures for the insurance of workmen 
against sickness, accidents and old age, measures duly carried out 
in 1883, 1884 ana 1891, respectively The socialists not unreason- 
ably regarded the go\ernment as their convert They could 
point to two other “ unwilling witnesses,” the Christian bocialists 
and the “ boeialists of the Chair ” 

In the Protestant parts of Cxerman}« the socialists as a rule 
were social democrats, m the Cxitholic as a rule thc> were C hnstian 
Socialists As early as 1863 and 1864 Dr Dollinger and Bishop 
Kcttcler, followed by ( anon Moufang, had represented socialistic 
sentiment and doctrine Ketteler, who had been under the 
influence of Lassalle, had hopes that the church would make 
productive associations her special care Moufang would have 
depended more on the state than on the church All were awake 
to the evils of the workmen’s position as described by the social 
democrits, and they were anxious that the* Catholic church 
should not leave the cure of the evils to be effected without her 
assistance Ketteler died in 1877, and the pope’s enc}clical 
of the 28th of December 1878 bore no trace of his influence, 
mixing up as it did socialists, nihilists and communists m one 
common condemnation The encyclical De condtiione opificum 
of 1891 might show that the views of the Christian Socidists 
had penetrated to headquarters but the ency clical on ( hristi in 
Democracy of 1991 (January) betrays no sympathy with them 
The Protestant church in Germany h is been hampered by fear of 
offending the government , but it contains a vigorous if tiny 
body of Christian Soc’ ilists Rudolf Todt, a country pastor, 
was their prophet His book on Radical Girmon Sonaltsm 
ami Christian hocidy (1878) led Dr Stocker, the court chaplain, 
to found an association fm- “ bocial Reform on Chnstun Prin- 
ciples ” This was denounced rather unfairly by po’iticians of all 
ranks as an organized hypocr sy Its influence was shortlived, 
and Its successor, the “ Social Monarchical Union ” (1890) shared 
tne unpopularity of Stocker, its founder h \ en the Socialists of 
the Chur, middle class Protestants as they were, would ha\e 
nothing to say to it, but preferred to go a way of their own 
From the year 1858 there had existed a league of economists and 
statesmen called the ‘ cconomu congress” {VoU wirtschajt- 
hcher Kongress), a kind of Fnglish ( obden Club, though it aimed 
chiefly at free trade among all sections of the German people m 
particular After the Umpire its work seemed finished , and a 
new society was formed, the “Union for a Policy of Socal 
Reform” (Verein fur Socialpohitk) Professors G bthmoller, 
\V Roscher, B Hildebrand, A Wagner, L J Brentano, the 
statistician E Fngel and others met it Halle in June 1872, and 
a meeting of their ‘ upporters followed at f isenach m October of 
that year These Katheder-Socialtsten or Socialists of the Chair 
(academic socialists) agreed with the social democrats m recog- 
nizing the existence of a “ social question,’ the problem how to 
make the labourers condition better To tne old -fashioned 
economist this was no problem fi^r the l^islatiire , competition 
solv ed Its own problems But, while the social democ-ats 
looked for socul revolution, the academic socialists wmre content 
to work for social reform, to be furthered by the slate The state 
was, to them, “ a great moral institution for the education of 
the race ” They were a company of moderate state socialists, 
relying on the state and the state as it then was They did much 
gratuitous service to the government m the preliminary m- 
vestigations preceding the great insurance laws 
The German people were made a little more inclined to st itc 
socialism than before by the efficiency display ed by the bure ui- 
cracy in the wars of 1806 and 1870 If the Insurance L,’ws are 
found to work well, this inclination may be confirmed, and the 
idea of a revolution may fall into the background The attitude 
of the social democratic party became less uncompromising than 
m earher days Since they regained their liberty in 1890, their 
leaders have kept them well m hand Fheir principal journal 
Vorwarts was conducted with great ability Their agitation 
became as peaceful as that of trade unionists or co-operators in 
England They ceased to denounce the churches They tned 
to gam sympathy, quite fairly, by taking up the cause of any 
distressed workers, or even ill-used natives in colonies, and urging 


redress from the state The present state had become to them 
almost unconsciously their own state, a means of removing ev ils 
and not a mere evil to be removed Tue anarchists had been 
disowned as early as 1880 The extreme socialists w ho demanded 
return to the old tactics were cast out at Lrfurt m 1891, and 
became “ Independent Socialists ” 

The controversv between fnends and cntics of socialism still 
rages in learned circles, producing a prodigious quantity of 
literature year by y car , but the old strictures of Trcitschke and 
Schaffle seem noA^ to have lost a httlc of their point Though 
the programme adopted at Gotha m 1875 was not entirely or even 
seriously altered, the parts of it due to Lassalle fell into the 
background For many years Marx and not lassalle w is the 
great authority of the party Marx died in 1883, but remained 
an oracle till 1894, when (just before his own death in 1895) 
Lngcls published the last volume of his friend’s book on capital 
The volume was expected to solve certain logical difficulties 
in the sy stem Instead of this, it caused a feeling of disappoint- 
ment, ev en among true bcliev ers Many , like Bebel and Kautsky , 
kept up the old adoi ation of Marx , but manv', like Eduard 
Bernstein, rightly felt that to give up Marx is not to give up 
socialism, any more than to gu e upGcnesis is to give up theology 
Bernstein openly proposed in congress that the old doctrines and 
policy of the party, involving they do the despair of reform 
and insistence on the need of revolution, should be dropped 
He had not earned his point in 1908, but his influence seemed 
to be increasing Ihe death of I lebknecht (August 1900) re- 
moved from the ranks of the social democrats one of their most 
heroic figures, but also one of the strongest opponents of such a 
change of front Yet Liebknecht himself had made concessions 
It was impossible for a man of his shrewdness to close his e\ ts 
to what the state had done for the German workman It was 
impossible, too, to ignore the progress that Germany had nuade 
in wealth and industry smte the creation of the Empire in 1871 
CTcrmany has been fast becoming a manufacturing country , 
and, though the growth of large manufacturing towns in the 
Rhine valley and elsewhere has multiplied socialists, it has added 
to the income of the German workman He is further from 
poverty and distress, and his socialism means an endeavour 
after a larger hfe, not, as formerly a mere struggle against 
starvation It is likely, therefore, to have less and less of mere 
blindness and violence m it 

The German socialists were chiefly interested in securmg such 
an extension of the franchise m Prussia as would make their 
representation in the I’russian parliament correspond as near to 
the number of their adherents as in the Reichstag itself Thev 
had only gained seven scats in the former in June 1908, though 
they had perhaps half a million of adherents in Prussia Thev 
seemed for good or for evil to be taking the place of the old 
r idical party 1 he position m Austria was somewhat different 
The firbt general elections held under a really democratic suffrage 
(M ay 1907) resulted in the return of eighty social d^^mocrats and 
sixty Christian socialists to the Rcichsrath, as compared with 
eleven and twenty siv m the unreformed parliament They 
Wire opposed (is anti-elcncil and clerical) on many questions, 
but they made it certain tint economic and industrial policy 
affecting the whole nation would rival and perhaps out-rival 
the questions of rai 1 il supremacy and haute politique that 
absorbed the ittintioii of the old Reirlisrath 

France — In prance the somlists ha\e found it harder to 
work in the parliamentarv harness Marx hid s aid long ago that 
for the success of socialism hesides Pnghsh help there must be 
‘ the crowing of the Gallic cock Fn m h enthusiasm for social 
revolution is feeble in the country districts but aery strongly 
pronounced m the large towns The ( ommunards of 1^71 might 
be called municipal soiialists of a sort, but their light went 
out m that annee terrible Something like a movement towards 
organized sot lalism began m 1880 on the return of some prominent 
members of the old commune from ^xile A congress was held 
at Havre under the leadership of J Gui sde and J A Ferroul , 
it adopted a “ Collectivist ” programme, Collectivtsme meanmg 
state socialism A mmority under J L E Broussc and J F A. 
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Joffnn broke away (in i88i) from the mam body and stood out 
for municipal socialism, decentralization and, later (1887), self- 
governing workshops aided by public money Co-operative 
workshops are already subsidized in France from the public 
funds, and favoured by pieferences in public works and other 
privileges, without striking results The Broussistes are also 
called Posstbtlistes, as content with such socialism as is im- 
mediately practicable They supported, for example, agrarian 
reform on the present basis of private property (Marseilles, 1892) 
After several unsuccessful negotiations, the amalgamation of 
the Collectivists, Possibihsts and Blanquistes (extreme revolu- 
tionaries) was accomplished m 1899 ®ut the body had not the 
cohesion of the German party Though the socialists m the 
Chamber acted more or less loyally together, they were not 
closely controlled by the organization outside In consequence 
(like Mr John Burns in England in 1905-1906) those who accepted 
office usually came under a cloud This happened to M Millerand 
when he became minister of commerce m the Waldeck Rousseau 
government of 1899, and m a less degree to M Jaur^s when he 
became vice-president of the Chamber M Millerand was, 
indeed, expelled from the party, and at the sex lalist congress of 
Amsterdam (August 1904) a strongly worded resolution con- 
demned any participation by socialists in bourgeois (middle- 
class) government The vote was not unanimous, and the 
resolution itself was attnbuted to the Gennan Bebel An attempt 
was made m Pans (April 1905) to bind the various parties of 
French socialists more closely together by forming a new “ Social- 
ist party, the Freni h Section of the International Labour Union ’ 
It laid down stringent niles for the guidance of socialist deputies 
In comparison with the steady united action of the Germans, 
the proceedings of the French socialists, perhaps from their 
greater political liberty, seems a wayward guerilla warfare The 
hrench state is not on principle averse from intervention It has 
been always more ready than in England to interfere with 
competitive trade and to take the initiative on itself It controls 
the Bank of France, owns most of the railways, and directs 
secondary as well as primary education After the disputes at 
Carmaux (in 1892) it proposed to take over the mines There 
IS no general poor lg.w , but old-age pensions have been voted, 
and workmen’s compensation is as old as 1888 State socialism 
might have gone farther if hrench bureaucracy had not proved 
less efficient than German 

Though there are socialistic French professors there can hardly 
be said to be a body of academic socialists m France The 
strongest economic writing is still that of theorthodox economists, 
P E Levasseur, P P Leroy-Beaulieu, Yves Guyot Even 
Professor Charles Gide, though reformer, is not socialist Of 
the two party periodicals La Revue soctaltsle is moderate, Le 
Mouvement socidtste hardly so The latter is m many wa>s 
more akin to anarchism than state socialism Socialism has 
Its allies in the sporadic Christian socialism of the Churches, both 
Catholic and Protestant, and in the solidarists who would trans- 
form the existmg system of employment without abolishing 
private property The school of Le Play, though devoted to 
social reform, can hardly be called an ally of socialism 

Netherlands — Socialism has found a kindlier soil in Belgium 
and Holland, and these countries have been the favourite 
meeting-place in recent years of congresses of all denominations 
of socialists In Belgium the Flemish social democratic party 
led by de Paepe united in 1879 with the Brabantine or Walloon 
They organized trade unions They helped the liberals in 1893 
to procure the extension of the suffrage In 1907 they had 
thirty representatives in parliament The flourishing co-operative 
societies, Voorutt (Forwards) m Ghent and Matson du people 
of the Brussels bakers, were the work of their members Its 
success in co-operation is almost the distinctive feature of 
Belgian socialism Socialists helped to procure the adoption by 
Belgium of a system of old-age pensions for the poor m 1900, 
and of the cheap trams which do so much for the workmen in 
town and country In Holland, which is not a crowded manu- 
facturing country but even now largely agricultural and pastoral, 
the socialists are less formidable, if that be the right word They 


came mto line with the German socialists in 1889 Social reform 
proceeds with or without their aid There has been a factory 
act smee 1889 ^ workmen’s insurance agamst 

accidents since 1900 Municipal socialism has made progress 
The great railway strike of 1903 aroused public mterest in the 
condition of the workman, but the legislation that followed was 
rather regulative than socialistic 
Switzerland — Switzerland, for generations a refuge to exiles, 
shows them hospitality without sharing their views There is 
little legislation of a socialistic nature , socialists are to be found 
here and there, especially in the German cantons 
Scandinavia — Scandmavia stands less apart from European 
movements than formerly, but industrial legislation is rather 
regulative than socialistic Hjalmar Brantmg, one of the most 
prominent socialists, was in 1908 a member of the Swedish parlia- 
ment The trade"unions of Denmark art largely socialistic, but 
Denmark is no nearer complete conversion than Fngland 
Italy y Spam — Socialism might be thought to find a better soil 
m Italy and Spam Italy has been des( ribed as “ all prole- 
tariat ” But a great depth of poverty fits a people rather for 
the anarchism cf violence than for socialism The social demo- 
crats have made way, notwithstanding, and in 1895 returned 
fifteen members to parliament Milan is still the capital of the 
movement Laveleye had the idea that revolution was hopeless 
in Italy because Rome was uninhabitable every summer But 
social democracy in Germany, its own country, is not bound up 
with Berlm Italy as a whole must make progress m social 
and political development before it can receive the new ideas 
and still more before it can grow beyond them The burden of 
taxes leads to revolts of sheer despair, followed by repression 
which has extended to socialistic clubs (/asci det lavoraton) and 
even workmen’s unions State socialism in the form of state 
railwa>s has not been very efficient Factory legislation is 
behind that of other civilized countries, and is of very recent 
origin (1902) Old-age pensions were introduced in 1898, and 
accidents insurance on the German model m the same year 
Municipal socialism, finding some trammels removed, had in 
the first decade of the 20th century begun to show^ itself in the 
large towns In Spain there is a Socialist Federation , there are 
socialist newspapers , and there seems to be no doubt that the 
cause has gained ground, even as against anarchism It may 
perhaps yet be a power in the legislature It is mainly m Russia 
that anarchism has the field to itself 

Russia — In spite of the hopes excited by the Duma, reformers 
in Russia have been strongly tempted to be anarchists, ever! of 
a violent type Democracy had special difficulties in reaching 
legislative power Partly for this reason, “ social democracy ” 
has had a subordinate place Ihe Russian socialists have, some 
of them, rebelled against the \ lew once essential to socialistic 
orthodoxy that Russia must pass through the stage of " capital- 
ism ” before reaching the stage of “ collectivism ” Marx him- 
self (in 1877) conceded that the progress might be direct from 
the system of village communities to the ideal of social demo- 
cracy Capitalism is already extending itself, and the con- 
sistency of the theory need not have been broken Even so, in 
the absence of democratic government, the prospects of socialism 
arc doubtful In Finland there were m 1908 eighty socialist 
members in a parliament of two hundred The party might 
console itself by the thought that over the whole Russian empire 
many more were socialists than could declare themselves so 
Australia — In contrast to nearly all the countries of “ Old 
Europe,” the self-go\ erning colonies of Greater Britain stand out 
as nothing if not democratic Nowhere is democracy sturdier 
than m Australia, the separate states of which have since 1900 
been federated as one commonwealth But while it has a pro- 
tective tariff and makes no pretence of a latssez-fatre policy, the 
central government is less socialistic than the separate con- 
federated states The progress even of these has been, as in 
England, rather in municipal than in state socialism It is 
true that crown lands, mines and railways figure more largely 
But to find state sociahsm in its vigour we must pass to New 
Zealand 
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New Zealand — Removed 1200 m from Australia, its nearest 
civilized neighbour, secured by Enghsh naval power and “ com- 
passed by the mviolate sea,” New Zealand is better suited for 
the experiment of a closed socialistic state than perhaps any 
other country m the known world It began its new career m 
1880-1890, too late for perlect success but not too late to secure 
a large measure of public ownership of what elsewhere becomes 
private property It owns not only the railways but two-thirds 
of the whole land, letting it on long leases It sets a hnut to 
large estates It levies a progresswe income tax and land tax 
It has a labour department, strict factory acts and a law of 
compulsory arbitration m labour disputes (1895) There are 
old-age pensions (1898), government msurance of life (1871) 
and against fire (1905) Women have the suffrs^e, and partly 
in consequence the restriction of the liquor traffic is severe 
There is a protective tariff, and oriental labour 13 excluded The 
success of the experiment is not yet beyond doubt , compulsory 
arbitration, for example, did not work with perfect smoothness, 
and was amended in 1908 But there has been no disaster 
The decline of the birth-rate has been greater than m Britain 
It is fair to add that the experiment is probably on too small 
a scale to show what might happen in larger countries New 
Zealand has only 100,000 sq m of territory and about one 
milhon of mliabitants, mainly rural and of pn^ed quality The 
conditions of combmed isolation and security are not easily 
obUined eleewhere The action of the state has been m the 
great majority of instances rather r^ulative than construc- 
tive 

Canada — ^This last feature is still more marked on the great 
North American contment I he Dominion of Canada, from its 
foundation by confederation in 1867, has gwen it*" land away too 
freely The Dominion, mdeed, has only had the land of new 
temtones to dispose of , the origmal states are the owners of 
their own unsettled lands The Dominion go\ ernment owns the 
Intercolonial railway but contents itself with subsidies to the 
rest, over which it has a very imperfect control (by its Railway 
Comnussion) It levies royalties on Yukon gold, cames out 
public works, especially affecting the means of transport between 
province and province , and in <-heory whatever functions are 
not specially reserved to the provinces fall to the Dommion 
government. The provmcial governments, however, show the 
greater activity Ontario owns mines and railroads. Nova 
Scotia coal and iron fields “ 1 he operation of public utihties ” 
by the municipalities is encourag^ Over C^ada with the 
rise of large towns there has been an advance of municipal 
socialism, not only in^the largest, like Toronto, but m the newer 
and smaller, such as Port Arthur on Lake Superior, where half 
the local expenditure is paid by pubhc works Mumapal 
socialism is still in advance of state sociahsm Yet the Dominion 
has a democratic franchise, paid members, a labour department 
and free education The democratic basis is not lacking , but 
the nature of the country is not such as to make it hkely that 
Canada will lead the way m socialistic experiments The 
protective tariff, by developing groups of manufacturmg m- 
dustries before their tune, mtroduced into Canada some of the 
troublesome features of ii ban civilization m older countries 
Accordingly trade unions became better organized Trusts (like 
that of the grocers, 1908) begaii to show themselves But 
socialistic propaganda was mamly confined to the mining 
distncts, especially m the far west 

United States — The great American republic would seem a 
better field for sociahstic experiment, having more men, more 
states and ample political hberty But state sociahsm, in the 
strict sense of the action 01 the central supreme authority, is 
limited by the Federal constitution and any functions unassigned 
to the central authonty by the constitution fall to the separate 
states The separate states have rarely gone farther m a social- 
istic direction than England itself In the way of restriction 
and relation they have often done more (see Bryce, Amer 
Commonwealth, part v, chap 95) From 1876 the separate 
states have had an admitted right to control undertabngs havmg 
the nature of monopohes. The railways are m private hands , 
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and It was not till 1887 by the Inter-State and Commerce Act 
(followed in 1888 by the Railway and Canals Act) that the 
federal power secured control over the means of transport 
running beyond one state into another In the same way the 
Anti-Trust Law of 1890 gave control over the great combinations 
for “ forestalling and engrossing ” the supply of articles of 
necessity or wide use Socialists have regarded trusts as the 
stepping-stones to state socialism, but the American people 
would seem to prefer to see government controlling the trusts 
rather than itself displacing them 

Trade unionism has made better progress under the Federation 
of Labour than m the more ambitious Knights of Labour (1878) 
Like their English counterparts, the societies in the United 
States include numbers of socialists, and perhaps even more 
followers of Henry George m advocacy of the nationalization of 
the land and the “ smgle tax ” The death of Henry George 
j (1897) has not ended his influence On the other hand, the 
socialists without compromise have had a “ Socialistic Labour 
Party” since 1877 Bellamy’s socialistic Utopia, Looking 
Backward (1888), caused nearly as great a sensation as Henry 
George’s Progress and Poverty (1879) It led to the movement 
called “ Nationalism,” the scope Of which was the nationalizing 
I of the means of production generally Of a less literary sort was 
the mfluence of “ Populism ” and the people’s party (formed m 
J889) Mixed up with the pohtics of W J Bryan m 1896, it 
lost Ji little of Its uncompromising socialistic flavour 

General Criticisms — If the ideal of state soaalism be viewed 
m an equally cntical spmt, many of the objections brought 
by the moderate anarchists arc seen to have their weight A 
strong central government to which all power was given over 
all the chief industnes m the country would, they say, be contrary 
to liberty Our leaders would be too likely to become agam our 
masters Supervision would become irksome Great power* 
would be a temptation to abuse of power A democracy with 
a strong central government would need to leave much to its 
chosen guardians, and to retain the same men m the position 
of guardians till they fully learned the difficult business of their 
office , but this m the end means either what we hav e now, 
a government by elected leaders, who, once elected, consult 
our wishes only on rare occasions, — or a government by per- 
manent officials, which means hberty to go on m the old ways 
hut great feai and jealousy of new ways, m fact, order without 
progress, no liberty of change. 

Ihis criticism becomes rather stronger than weaker if we press 
the doctrmc of the supremacy of the working-classes, a doctrine 
that figures largely with some socialists W e are told that having 
been nothing, the working-classes will be everythmg , havmg so 
long been the ruled, they will be the rulers , they hav e produced 
for all the rest, the product w lU now be theirs instead of another’s 
This doctrine is not essential to socialism , it is mdeed hardl> 
consistent therewith It would not be fair to press it, for no 
men know better than the scientific soaalists tliat under modem 
conditions it is m most cases quite impossible to say what is 
the product of one man’s labour Articles are not made at one 
stretch by one mdividual The contributions of the various 
hands and minds concerned from first to last in the production 
of a pocket-knife or a pair of trousers would tra\ cl ov er our stage 
like Banquo’s ghostl}^ descendants m a fine that seemed to have 
no endmg What the socialists demand, when they are not 
declainung to uncritical sympathizers, is not that a man should 
have what he makes but that what is made b) great capit ils 
or on great estates should be so distributed that it is not engrossed 
by mdividuals, but satisfies the wants of as many as possible 
There is no superior enlightenment in the ordinarv unskilled 
or even skilled minud labourer to fit him cbove others for 
supreme power According to socialists and anarchists and 
mdeed all of us who are not incurable optimists, the hungry 
generations have trodden the working man down too much to 
make him instantly or even speedily fit to do the work of govern- 
ment himself He is of like passions with ourselves He will 
be perfectly quahfied in process of tunc to share m such respons- 
ible work But at present he needs training 
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Thf anarchists for their part do not desire the concentration 
of industry and the rule of it from the centre by anybody, workmg 
man or not — and they think the social democrats quite wrong 
m believing the concentration inevitable Th^r point to the 
fact that at the present moment there is a partial revival of 
domestic industnes, assisted by gas and electric ty These are 
the small industries of people with small means, they make 
a less imposing figure before the public than the great trusts, 
such as the Steel Trust, and the Shipping Trust The sums 
involved are so immense that it might seem impossible for 
competitors to cope with the trusts j therefore, it is thought 
the trusts will soon rule alone, and, lest they should rule ill the 
state should take their place A great combination approaches 
monopoly, and a far-reaching, wide-stretching monopoly (say 
of the carr>mg trade) might mean a public danger Should 
we hsten to our friends the sociahsts and avert the danger by 
making the state the monopolist ? 

There seems no proof of the necessity of this extreme step 
Where there is pohtical danger the old-fashioned method of 
regulation and control by the state seems quite equal to the 
occasion. As yet the trusts are on their trial and their success 
IS not certam, still less their ahuse of the success when it comes 
Their monopoly is not an absolute monopoly , and they have a 
wholesome consciousness of the possibility of competitors A 
government trust would have none such In some instances 
there would be the further difficulty that to prevent political 
friction It would need to be a trust of sev oral nations — ^an idea 
difficult to realize on such a scale and m such matters 

The English mind does not turn readily to state trusts , but 
It finds no difficulty m municipal and local trusts Pnvate 
local monopolies, like those of the water companies m London, 
were as troublesome to the locality as an> umversal monopoly 
of the article could be, and the remedy whicli even London 
must fin«kior the troubles will be the municipal trust Theic 
are few instances in England of successful appropriation by the 
state of a business formerly competitive, railways are stili 
only regulated But there are so many examples of successful 
appropriation by the local authorities that the future absorption 
by them or the central authority of habitually unruly companies 
which have contrived in any way to abuse their monopoly may 
oe deemed almost certam The great demand of the scientific 
socialists is thus likely in England at least to breik up mto 
smaller separate demands that will obtam their answer separately 
by patient political action. 

Socialism is making progress, but not to any great extent 
state socialism New Zealand itself, where it has perhaps done 
most and best, is not a proof to the contrary, the province of 
Ontario m Canada having twice the area and population Rather 
is It true that the state is more decidedly regulative The 
ultimate result, to judge by the old countries, may be that each 
nation will include a community of groups more or less socialistic 
m organization, but will not itself be a socialistic state The 
socialistic experiment is more hkely to be tried by provinces 
than by states, by districts than by provinces, by towns than by 
districts They all get their compulsory powers, as delegated 
to them, from the central authority , but the central authority 
Itself has shown httle power of originative action, and it lacivs 
the minute knowledge of the people on the spot The one or 
two great inaustnes and businesses (railways, post office, 
telegraphs, forests, census, coinage, m some countries) that 
have formed the chief public works that ''t every ^ ody’s business 
ind nobody’s business, will probably remain a sta concern , 
but the linuts to the sUte’s activicy except in regulation soon 
irrive On the other hand, there is no visible assignable limit 
to municipal or local socialism, as long as the state’s parliament 
leaves it a free course If the localities choose to make social 
experiments there seems no rule of general policy to prev enl them, 
if we put aside expenences of finanaal failure or of the tendency 
to corruption The great fear conjured up by the vision of 
soaahsm has been the fear of a new despotism The despotisms 
of some hundreds of local bodies are likely to checkmate one 
another, or at least always likely by their varieties of pattern 


to provide a means of escape for mdividuals unhappy under the 
rule of any one of them 

Anarchism, when at all rational, resolves the state into its 
component muniapalities and small groups The question which 
carries us beyond anarchism is how such groups can last and be 
secure witnout a central state They could only be so on the 
assumption of a change m human nature of which there is no 
sign. It seems not improbable that in the far future the strong 
central gov ernment will be so democratic and at the same time 
so wise with the wisdom of a gre«t representative council that 
all that IS sound in the contentions and aspirations of an irchists 
and socialists will be secured by it Before such a future arrives, 
we can best prepare for it by seeing to it whether in a new 
country or an old that our representative system represents us 
at our best Our small councils and our great councils will not 
of themselves become cleaner for having larger powers If 
tliey are not clean they are a public danger If they are clean, 
the coming sociali'-m, whatev er be its precise complexion, need 
have no terrors It too will represent the people at their best 

Bibliography — For the writings of Owen, Marx, &c , see under 
their names For the general history see John Kie’s Contemporary 
Socialism For German sociahsm more particularly W H Dawson 
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Macdonald, i8q8), Der Verein fUr Soctalpolthk und seme Wtrh- 
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1909 For Austraha and New Zealand, W P Reeves s State Experi- 
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J G Brooks’s Social Unrest (1903) For munieipal sociahsm see 
Major Darwm’s Municipal 2 rode (1903), and Dr I G Howes 
Municipal 0 vnership in Great lintain (Bulletin of U S Bureau of 
Labour) , also Municipal and Private Operation of Public Utilities 
(Report of National Civic Federation, New York, 1907) and Munici- 
pal Corporations {Reproductive Undertakings) (Return to House of 
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SOCIAL SETTLEMENTS, associations of men and women of 
the educated classes who take up residence in the poorer 
quarters of great cities for the purpose of bringing cul- 
ture, knowledge, harmless recreation, and especially personal 
influence to bear upon the poor in order to better and brighten 
their lives Practically, the watchword of such settlements 
IS personal service To Arnold Toynbee (<77') may be given 
the credit of leading the way in this direction, and the Hall 
which Canon Barnett established (in 1885) to his memory 
m the east end of London was the first material embodiment 
of the movement Since then many settlements of the same 
or similar nature have sprung up in Great Bntam and America, 
some too on the continent of Europe and some in India and 
Japan The sympathies of young men at the universities have 
been enlisted towards the movement, and an Oxford house, 
a Cambridge house, and other university missions have been 
founded in London There are also many in connexion with 
various religious bodies The practical spint is shown m the 
formation of gilds, camps and jistitutes Lads and girls, and 
even children, are gathered together , efforts being made to 
organize for them not only educational and religious opportuni- 
ties, but harmless recreation, while the dwellers in the settlements 
share in the games and identify themselves most sympathetically 
with all the recreations Many of the residents take also a 
considerable share in the work of local administration Women’s 
settlements probably are more general m the United States 
than m Great Bntam , but in both countries they carrv out 
a great vanety of useful work, providing medical mission 
dispensanes, distnct nurses, worl^ooms for needle-women, 
hospitals for women and children, &c 

See W Reason, University and Social Settlements (1898) , S. Coit, 
Neighbourhood Guilds (1892) G Montgomery, Bibliography of 
College, Social, University and Church Settlements (Boston, 1900) 
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SOCIETIES, LEARNED Under Academies will be found a 
general account of the pnncipal bodies of which that word forms 
part of the titles, usually denoting some kmd of state support 
or patronage But that account excludes a number of important 
scientific, archaeological and literary societies, chiefly founded 
and earned on by private collective effort Most of the msti- 
tutions hereinafter mentioned are still flourishing. Jme art 
societies are not ir.cluded 

In their modem form learned and literary societies have 
then* origin m the Italian academies of the Renaissance 
pnvate scientific societies arose chiefly during the 19th century, 
being due to the necessity of mcreased organization of knowledge 
and the desire among scholars for a common ground to meet, com- 
pare results, and collect facts for future generalization Tnese 
bodies rapidly tend to mcrease m number and to become more 
and more specialized, and it has been necessary to systematize 
and co-ordinate their scattered work Many efforts have been 
made from time to time to tabulate and analyse the literature 
published m their proceedmgs, as, for instance, m the Repertonum 
of Reuss (1801-1821) and the Catalogue of Sctenttfic Papers 
of the Royal Society (1867-1902) for physics and natural science, 
with Its subject mdexes and the indexes of Walther (1845) 
and Koner (1852-1856) for German historical societies A more 
recent example may be found m G L Gomme’s Index of Archaeo- 
logical Papers (^507) A further development of the work done 
by societies \i^as made m 1802, when, chiefly owing to Humboldt, 
the Gesellschaft deuLcker Naturjoncher und Arzte first met at 
Leipzig This inauguration of the system of national congresses 
was followed m 1831 by the Bntisn Association for the Advance- 
ment of Science, which has served as the model for similar societies 
in France, Amenca, Italy, Australia and South Afnca The 
merit of introducing the idea of migratory congresses into France 
IS due to the distinguished archaeologist, M Arcisse de Caumont 
(1802-187^), who established the Aiiociation Normande, which 
from 1845 held a reumon m one or other of the towns of the 
province for the discussion of nutters relating to history, archae- 
ology, science and agriculture, with local exhibitions From the 
same mitiation came the Congris Arcneologique de France (1834), 
which was organized by the SocUte Fraufaise pour la Conserva- 
tion dea Monuments Ili!>tonquei, the Congrh ScieHiifujue, which 
held its first meetmg at Caen in 1833 ^directed by the InUitut 
des Provinces'), and the Congrh des Societes Savanies des De parte- 
menfs, which lor many years after 1850 held its annual sittings 
at Pans The idea received the sanction of the trench govern- 
ment m 1861, when a Congris des Socieiis Savanies was first 
convoked at the Sorbonne by the minister of pubhc instruction, 
who had m 1846 produced an Annuaire des Societes Savantes 
In Italy Charles Bonaparte, prmce of Canmo, started an associa- 
tion with like objects, which held its first meeting at Pisa m 1839 
Russia has had an itinerant gathenng of naturalists since 1867 
International meetings are a natural growth from national 
congresses Two remarkable examples of these cosmopohtan 
societies are the Congres International d' Archeologie et d’ Anthro- 
pologic Prehistonques, founded at Spezzia m 1865, and the 
Congrh International des Oneritalistei (1873) 

I Science generally 

United Kingdom — First m antiquity and digmty among English 
societies comes the Royal Society (qv) of London which dates 
from i()6o In 1683 William Molyneux, the author of Ihe Case of 
Ireland Stated, exerted himself to form a society in Dublin after 
the pattern of that of London In consequence of his efforts ard 
labours the Dublin Philosophical Society was cstabhshed in January 
1684, with Sir William Petty as first president The members 
subsequently acquired a botamc garden, a laboratory and a museum, 
and placed themselves in communication with the Royal Society 
of London Their meetings after i686 were few and irregular and 
came to an end at the commencement of hostihties between James 
II and Wilham III The society was reorganized in 169-} at Tnmty 
College Dubhn, where meetings took place dunng several years 
On 25th June 1731, chiefly owing to the exertions of Dr S M 
Madden the Dublin Society for Improving Husbandry, Manufactures, 
and other Useful Irts came into existence In January 1737 they 
comnienced to pubhsh the Dubhn Society's Weekly Observations, 
and m 1746 the society was placed on the civil estabhshment 
with an allowance of /500 a year from the government A charter 
of ncorporation was granted in 1750, and seven years later the 
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Royal Dublin Society for the first time owned a house of its own, 
and m the following year began the drawmg school, which subse- 
quently did so much for Irish art Between 1761 and 1767 govern- 
ment grants to the amount of ;^42 0oo for promoting national 
agriculture and manufactures were di^jtributed by the society, which 
claims to be the oldest scientific body in the Umted Kingdom alter 
the Royal boeicty of London It has pubhshed Lransactwns (1799 
lie), and its Proceedings (17O4-1775, 1848 <5Lc) and Journal 

(1856-1876 &c ) are still issued The Dublin Unto Phil Soc issues 
Proceedings tor the Royal Irish Academy, see Ac •lDemies 

The Royal Physical Society of Edinburgh was instituted in 1771 
and mcor^rated m 1788 , it is exclusively devoted to natural history 
and the physical sciences With it have been m<-rged many other 
societies, such as the Chtrur go- Medical m 1796, the American 
Physical in 179O, the Hibernian Medical m 1799. the Chemical in 
1803 the Natural History in i Si 2 (which brought m Brougham and 
Mackintosh) and the Didactic in 1813 It issues Iraniachons and 
Proceedings (1858, &c ) From the Philosophical Society of Pdinburgh 
(1731) was developed the Royal Society of Edinburgh, whose charter 
13 dated 29th March 1783 It was to comprise a physical and a 
hterary class , among the members of the latter were Robertson, 
TIume, Burke and Reid, and among those of the former Hutton 
Black, Playfair, Dugald Stewart and Watt The hterary division 
has been much less productive than the other A second charter was 
obtained m 1811 fhe society has pubhshed Transactions (ato 
1788, &,c ) and Proceeding (Svo 1832, &c ) The Royal Scottish Soc 
of Arts (1821) pubhshes Transactions 
The Linncan Society for the promobon of zoology and botany 
was founded m 1788 by Dr (afterwards Sir) J E Smith m order 
to supplem.ni. the work of the Royal Society, and obtained a royal 
charter in 1&02 The herbanum and collections of Linnaeus with 
the founder’s additions, vere purchased after his death It removed 
from Sir Joseph Banks’s old house m Soho Sc^uare to Burhngton 
House (london) m 1857, and assumed the apartments it now 
occupies in 1873 It has pubhshed Proceedings (1849, &c ) The 
Journal (8vo, 1856, dc ) and tlie Transactions (410, 1791, &c ) are 
divided into zoological and botanical sections 'The Society for the 
Encouragement of Arts, Commerce and Manufactures took its origin 
*753 from an academy cstabhshed m the Strand by the landscape 
painter Wilham Shipley Attention was paid to the application 
of science to practical purposes, a subject passed over by the Royal 
Society Exnibitions of pictures by native artists were held, and 
the first exhibition of the Royal Academy took place in its rooms 
A fresh start in a new career was made by the Society of Arts (since 
1909 known as the Roval Society of Arts) m 1847, when it obtained a 
charter and the piesideni y of the Pnnee Consort The International 
Exhibition of 1851 ^rang from the smaller exhibitions previously 
held m its rooms The Last Indian section dates from 1869 the 
foreign and colonial and the chemical sections from 1874 Its 
oigans have been Transactions (1783-1849) and the Journal (1853 
dc ) bir Joseph Banks, Count Kumford and other fellows of the 
Jtoyal Society startea the Royal Institution in 1799. when a site was 
purchased m Albemarle street for ** an establishment m London for 
diffusing the knowledge of useful mechanical improvements to 
teach the apphcation of science to the useful purposes of life 
Ihe institution was incorporated in the following year One of the 
most important epex^hs in the history of chemistry must be dated 
from the establishment of the lalKiratory where Iiavy and haraday 
pursued their mvestigations Belonging to the institution an 
foundations for professorships m naturad philosophy, chemistry and 
physiology Courses of lectures on special subjects arc given as well 
as discourses (once a week) of a more general and hterary character 
Its Journal has been issued since 1802 Ihe London Institution 
was established on a similar basis m 1805 and incorporated m 1807 
The building m Emsbury Circus was erected in 1819 fhe British 
IssoctcUion for the Advancement of Science was instituted at York 
on 27th September 1831 m imitation of the itmerant scientific 
parhament held m Germany since 1822 (already referred to) and 
arose from a proposal W Sir D Brewster A meeting is held annually 
at some place m the British empire chosen at a previous meetmg 
fhe object of the association is to promote science to direct geneial 
attention to scientific matters, and to lacihtate intercourse between 
scientific workers Abstracts of the jiroceedings and reports of 
committees are pubhshed in the annual Report (1833, <S.e ) The 
Historical Society of Science (1S41) prmted a couple of volumes, 
and thi Ray Society (1844), instituted for the prmting of original and 
scarce old works m zoology and botany, still flourishes fhe Royal 
Colonial Institute was founded m 1868 and mcorporateil m 1882 
It provides a place of meeting fer gentlemen connected with the 
colonies and British India, undertakes mvestigations into subjects 
relating to the British empire, has established a museum and library 
ind gives lectures in its new building in Northumberland Avenue 
(London) It has published Proceedings smee 1870 The Victoria 
Institute, or Philosophical Society of Great Britain, was founded in 
1865 to form a connecting bond between men of science and others 
engaged m investigating important qu'^stions of philosophy and 
science more especially those bearing upon the truths revealed m 
Holy Scripture Its organ is the Journal (1867 &c ) The Royal 
Asiatic Society and tha East India Association (1866) pubhsh Journals 
The Ifrtcan Society meets at the Imperial Institute and publ hes a 
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Journal The Sefbomo Soc (1885) promotes nature study and 
l^ues a Mag The foundation m 1 821 of the Society for the Encourage^ 
ment of the Useful Arts in Scatlcmd, now usually known as the Royal 
Scottish Society of Arts, for the promotion of the useful arts and such 
branches of science as bear upon them, was due to Sir D Brewster, 
Sir J Mackintosh and others , it was mcorporated in 1841, and has 
pubhshed 7 ransactions since that year 

The leading provincial soaeties of Great Britain of a general 
character are as follows — Aberdeen, Nat Hist Soc (1863), Trans 
Phil Soc (1840) Alloa, Soc of Nat Hist and Arch (X863), Proc 
(1865, &c ) Bamff, Banffshire Field Club and Sc Soc (1880), Proc 
mth, Nat Hist and Antiq Field Club (1866), Proc (1867, Ac), 
Roy Lit and Sc Inst (1825), Proc , Bath Lit and Phil Assn 
Bedford, Bedfordshire Nat Hist Soc (1875), Trans Belfast, Nat 
Hist and Phil Soc (1821), Proc (1852, &c ), museum, Naturahsts’ 
Field Club (1863), Proc (1875, &c ) Berwickshire Naturalists’ Club 
(1831), Proc (1834, Ac) Birkenhead. Lit and Sc Soc (1857) 
Birmmgham, Ned Hut and Phil Soc (1858). Trans , Birmingham 
and Midland Institute Sc Soc (1870), Trans of archaeological section 
(1871, Ac ) Phil Soc (1876) ha« a fund for promotion of original 
research, Proc , Midland Union of Nat Hist Societies (1877I, 
Midland Naturalist Bolton, Lit and Phil Soc (1871) Bradford, 
Phil Soc (1865) Bradford Scientific Assn (1875), /o«m« Brighton, 
Brighton and Hove Nat Hist and Phil Soc (1055), Proc Bristol, 
Naturalists’ Soc (1862), Proc (1866, Ac ) Buniley, Lt/ and Sc Club 
(1873), Trans Burton-on-Trent, Nat Hist and Arch Soc (1876), 
Trans Cambridge, Phil Soc (1819 , mcorporated 1832), for the 

K otion of philosophy and naturaJ saence, owns museum and 
y, Proc (1843, Ac), Trans (1821, Ac) Cardiff, Naturalists’ 
Soc (1867), Trans Chester, Soc of Ned Sc , Lit and Arts (1871) 
Cork^ Royal Inst (1807), hbrary , Cuvienan and Arch Soc (1836) 
Cornwall Royal Inst , at Truro (1818), devoted to natural philosophy, 
natural history, and antiquities. Journal (1864, Ac ) . Rayed Cornwedi 
Polytechnic Soc , at Falmouth (1833 , founded by the daughters of 
R W Fox and others), for the encouragement of science and the 
fine and industnal arts, Trans (1835, Ac ) Cumberland Assoc for 
the Advancement of Lit and Sc (1876). provided a means of umon for 
the local societies of Cumberland ana Westmorland, Trans Derby- 
shire Arch and Nat Hist Soc {1878), Journal Der^ Ned Hist and 
Phil Soc (1870) Devonshire Assoc for the Advancement of Sc 
(1862) Dorset Ned Hist and Anhg Field Club (1875), Proc Dum- 
fnesshtre and Gadloway Sc , Nat Hist and Antiq Soc (1876), Trans 
Dundee, Nedurahsts’ Soc (1873) Eastbourne, Nat Hist Soc (1867), 
Proc (1869, Ac ) East of Scotland Union of Nedurahsts' Societies 
(1884), Trans Ebbw Vale, Lit and Sc Inst (1850) Elgm, Elgin 
and Morayshire Lit and Sc Assoc (1S36) Essex Field Club (1880), 
museums at Stratford and Chingford. Exeter, Naturalists' Club 
and Arch Assoc (1862) Glasgow, Roy Phil Soc (1802), Proc 
(1844, Ac), Ned Hist ■Soe {1851), Proc fi868, Ac), Soc of Field 
Naturahsts (1872), Trqns (1872, Ac ) , Anaersontan Naturalists’ Sot 
Gloucester, Lit and Sc Assoc (1838) Greenock. Phil Soc (i86i) 
Hahfax, Phil and Lit Soc (1830), museum and library Hereford, 
Woolhope Naturalists' Field Club, Hereford Pomona and Trans (1866, 
Ac ) Hertfordshire Ned Hist Soc and Field Club, formed in 1879 
from the Watford Nat Hist Soc (1875), Trans High Wycombe, 
Nat Hist Soc (1865), Maganne (1866, Ac ) Hull, Lit and Phil 
Soc (1822), Trans (1824, Ac) Inverness, Sc Soc and Field 
Club (1875) Isle of Wight Phil and Sc Soc (1850). Kent (East) 
Nat Hist Soc at Canterbury (1858), Trans Leeds. Phil and 
Lit Soc (1820) , Naturalists’ Club (1870), Trans Leicester, Lit 
and Phil Soc (1835), Trans Lewes, Lewes and East Sussex Ned 
Hist Soc (1864) Liverpool, Lit and Phil Soc (1812 , united with 

[t 
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Nat Hist Soc in 1844)' Proc (1845, Ac ) , Phtlomedhtc Soc (1825) 

~ ' -'A ji 


Trans , Polytechnic Soc ^xojo;, juumu* 

Field Club (i86o) Manchester, Lit and Phil Soc (1781), two 
sections, one phyacal and mathematical, the other for microscopy 
and natural history— the oiigiual statements respectmg the atomic 
theory were given by Dalton in the Memoirs (1789, Ac ), also Proc 
Field Nedur Mists’ and Arch Soc (i860), Proc , Scientific Students’ 
Assoc (x86i) Montrose, Nat Hist and Antiq Soc (1836), museum 
Newbuiy, District Field Club {1870), Trans (1871, Ac ) Newcastle- 
on-Tyne, Lit and Phil Soc (1793), hbrary, Northumberland, 
Durham and Newcastle Nat Hist Soc (1829), a museum (opened m 
1884), Trans Norfolk, Norfolk and Norwich Naturalists' Soc (1869), 
Trans (1870, Ac) Nottingham, £1^ and Phil Soc (1864) , NedurcU- 
ists' Soc (i8‘;2), Trans Orkney Antiq and Nat Hist Soc (1837), 
museum Oxford. A shmolean Ned Hist Soc (1828), Proc Paisley, 
Phil Institution (1808), free hbra^ and museum Mr Coats pre- 
sented his observatory m 1882 Penzance, Ned Hist and Antiq 
Soc (1839), museum, Proc (1845, Ac) Perth, Ltf and Antiq Soc 
(1784) , Perthshire Soc of Ned Sc (1867), Proc (1869, Ac ), the 
Scottish Naturalist (1870, Ac ) Peterhead, Buchan Field Club (1887), 
Trans Pljrmouth, Plymouth Inst and Devon and Cornwall Nat Hist 
Soc (1812), museum, art gallery and hbrary Preston Sc Soc , 
affiliated with British Assn Riclmond, Richmond and North Riding 
Nedurahsts Field Club (1863), Trans Ripon, Nedurahsts’ Club and 
Sc Assoc (1882) Rochdale Lit and Sc Soc Trans Scarborough, 
Phil and Arch Soc (1831), museum and library Severn Valley 
Naturalists’ Field Club, at Bndgenorth (1863) Sheffield, Lit arid 
Phil Soc (1822), Museums Assoc (1889), Proc andjourn Shetland 


Journal (1838, Ac ) , Nedurahsts' 


Lit and Sc Soc at Lerwick (1861) Shropshire and North Wedes Nat, 
Hist andAnhq Soc (1835), at Shrewsbury Somersetshire Arch and 
Nat Hist Soc , at Taunton (1849), Proc (1851, Ac ) Southampton, 
Hartley Institution (founded under bequest of H R Hartley in 1859. 
mcorporated 1862), for the promotion of scientific, antiquarian and 
Oriental studies and the :&e arts, owns a museum and hbrary 
Staffordshire {North) Field Club and Arch Soc (founded as a natuial 
history society m 1865 , enlarged 1877), meets at Stone, Trans 
Stirlmg, Ned Hist and Arch Soc (1878), Trans Stockport, Soc of 
Nedureuists (1884), Trans Suffolk Inst of Arch and Nat Hist, at 
Bury St Edmunds (1848), Proc (1848, Ac ) The East Anglian (1859, 
Ac ) Swansea, Royal Institution of South Wales, (founded 1835 
incorporated 1883), with a museum and library, promotes natural 
history and apphed science, hterature and fine arts, local history and 
antiquities lamworth, JVo/ Hist , Geolog and Antiq Soc (1871) 
Teign Naturahsts’ Field Club (1858) Torquay, No# Hist Soc (1844), 
museum and hbrary Tweedstde and Kelso Physical and Antiq Soc 
(1834) Warrmgton, Lit and Phil Soc (founded m 1870 upon 
the Micr Soe) Warwickshire Nat Hist and Arch Soc (1836) , 
Warwickshire Field Club (1854) Whitby, Lit and Phil Soc (1822) 
Whitehaven Sc AsSn^ Journal Wiltshire Arch and Nat Hist Soc, 
at Devizes (1853), Wiltshire Magazine (1853, Ac ) Windsor, 
Windsor and Eton Sc Soc , Trans Witney, Nat Hist and Lit Soc 
(1858) Yorkshire Phil Soc (1822), the museum in the grounds of 
St Mary's Abbey, York, contams a remarkable collection of Roman 
remains, Naturahsts’ Umon of the natural history and saentific 
societies of the county (founded m 1861 as the West Riding Consoli- 
dated Naturalists’ Soc , reorganized in 1876), pubhshes the Naturalist 
(1876, Ac ), Trans, 

Australia and New Zealand Adelaide, Phil Soc , Trans (1865, 
Ac), South Australian Inst (i836),hh«ury , Roy Soc ofS Australia 
(1853), Trans . Proc , Reports Auckland, Auckland Inst Brisbane, 
Queensland Phil Soc (i860), now the Poy Soc of Queensland {1884), 
Proc Christchurch, Phil Inst Hobart Town, Roy Soc of Tas- 
mania, P^eri and Proc (1843, Ac ) Melbourne, Roy Soc of 
Victoria, Trans and Proc (1854, Ac ) , Ned Hist Soc , Zocl and 
Accltm Soc , Proc (1872, Ac) Sydney, Roy Soc of N S Wales 
fi82i), Proc (1867, Ac ) ; Linnean Soc of N S Wales (1874), Proc 
(1875, Ac), Phil Soc, Trans (1862 Ac), Australasian Assoc for 
Advancement of Sc , Reports of Annual Meetings (held at different 
place each year) (1888, Ac ) WeUmgton, New Zealand Inst , Trans 
and Proc (1868, Ac ) 

Canada Halifax, Nova Scotian Inst, of Sc , Proc and Trans (1862, 
Ac) Montreal, No/ Hist Soc of Montreal {1827), Canadian Rec of Sc 
Ottawa, Roy Soi. of Canada, Trans (3 ser ) (1882, Ac ) , Lit and Sc 
Soc (1870), Trans (1897, Ac ) St John, No/ Hist Soe of N Bruns 
(1862), Bulletins (26 vols ) Toronto, C anadian Inst (1849), Trans 
and Proc (1852, Ac), Roy Canadian Acad of Arts {ib8<^. Winm- 
ptg, Hist and Sc Soc 

South Africa Cap© Town, South Afr Phil Soc , Trans. (1878, 
Ac) 

West Indies Kingston, Roy Soc of Arts of Jamaica, Trans 
(1854, Ac ) , Port of Spam, Sc Assoc of Tnnidad, Proc (1866, Ac ) 

India, Ac Calcutta, Asiatic Soc of Bengal (1784), Journal 
(1832, Ac , 1865, Ac ), Bibl indtea (1848, Ac ), Mem (1905, Ac ) 
Singapore, Roy Asiatic Soc {Straits Br), journal (1880, Ac) 
Shanghai, Roy Asiatic Soc {N China Br), Journal (1857, Ac) 
Cairo, Inst Egyptien (1859) Maunbus, Roy Soc of Arts and Sc , 
Proc (1846, Ac ) and Trans (1848, Ac ) 

United States — I he Smithsonian Institubon {qv), the most 
important scientific body in Amenca, is dealt with m a separate 
arbcle The first scientific society m the United States originated 
from a Proposal for Promoting Useful Knowledge among the British 
Plantations, issued by Dr Frankhn in 1743 In the following 
year the American Philosophical Society was founded at Phila- 
delphia, with Thomas Hopkmson as president and Frankhn as 
secreta^ With it was umlcd on 2nd January 1769 another Phila- 
dclplua society. The Junto (1758), the records of which have been 

E reserved The American Philosophical Society is sbll in vigorous 
fc, and Is an exclusively scientific body and the oldest orgaxuzed 
society in the Umted States for the pursuit of philosophical mvesbga- 
bon in its broadest sense It pubhshes Transactions {4X0, 1771, Ac ) 
and Proceedings (8vo, 1838 Ac ) Second in point of date comes the 
American Academy of Arts and Sciences of Boston, mcorporated in 
1780 with the object of furthenng the study of the anbquibes and 
natural history of the country Its Memoirs (4to, 1785, Ac) and 
Proceedings (8vo, 1846, Ac) are sbll pubhshed The Connecticut 
Academy of Arts and Sciences was mcorporated at New Haven m 
1799 At hrst only devoted to matters connected with the state of 
Connecbcut, it now embraces the whole held of the sciences and useful 
arts Ithas issued Memoirs (i8io-i8i6), and now publishes Trans- 
actions {18O6 Ac) One of the leading sociebes m the United States, 
the Aa^my of Natural Sciences of Philadelphia, founded in 1812 and 
incorporated m 1817, possesses an excellent hbrary , the natural 
history museum is especially rich m conchology It issues a Journal 
H817, Ac ) and Proceedings U®43» ) The American Entomological 

Society is merged with it The Frankhn Institute of the same city, 
incorporated m 1825, possesses a hbrary, gives lectures and issues a 
Journal (1826, Ac) The Boston Society of Natural History was 
founded upon the Linnean Society (1814) m 1830 and incorporated 
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m 1831 It possesses a library and a cabinet of siiecimens It 
has published the Boston Journal of Natural History {8vo, 1837- 
1863), Memoirs (4to, 1866, &c ) and Proceedings (1841, See ) The 
Lyceum of Natural History, New York, was incorporated m i8i8 
and has published Annals from 182 ^ (1824, &c ) and Proceedings 
(1870, «&c ) In 1875 the name was changed to New York Academy of 
Sciences A number of American naturahsts and geologists having 
held mcetmgs m various cities between 1840 and 1847, resolved 
themselves at their Boston congress in the latter year into the 
American Association for the Advancement of Science, which was 
mcorporated m 1874 Its object is ‘ by penodical and migratory 
meetings to promote intercourse between Amcncan scientists " It 
has pubhshed Proceedings (1849 &c ) The National Academy of 
Sciences was incoriiorated at Washington m 1863 with a view to 
making the knowledge of speciahsts available for the service of 
government There are two classes of members tlxose m mathe 
matics and physics and those in natural history It has issued 
Annuals (Cambridge, 1865, &c ) and Reports as well as Memoirs 
(1806, &c ) The Academies of Sciences at ban Francisco (1853) St 
Louis (1856, incorporated 1857) and Chicago (1857 incorporated 
1865) deserve special mention • 

Among the remaining societies of a general scientific charactei are — 
Albany Inst (1829), Trans (1830-93), Proc (1873-82) Ann Arbor 
Michigan Ac of Sc (1894) Baltimore, Maryland Acad of Sc , 
Trans (1901) Boston Cd Soc of Mass (1892) Trans Brooklyn 
Inst of Arts and Sc Buffalo Soc of Nat Sc {1861), Bull Charleston 
Elliot Soc of Nat Hist (1853), Proc (1855, &c ), Journal (4to, 1859, 
&c ) Cincinnati Soc of Nat Hist (1870) Journal (1878 &c), 
Cm Museum Assoc (1881) Cleveland, Acad of Nat Sc (1852), 
Annals and Proc , The Cleveland Society [Archaeol Inst of America] 
(1895) Columbus, OAioS/flftf dead of Sc (i8gi), Publ Des Moines, 
Iowa Acad of Sc (1887) Proc Hartford Sc Soc (1896), formerly 
the Hartford Soc of Nat Sc (1885) Bull (1902, &c ) Indianapolis 
Indiana Acad of Sc (1883) Proc (1891 &c ) Ithaca Amer Phil 
Assoc (1902) Lincoln Nebraska Acad of Sc (1891), Publ Los 
Angeles South California Acad of Sc (1891) Bull Madison IFts- 
consin Acad of Sc , Arts and Letters, Trans (1870 8cc ) Milwaukee 
Wisconsin Nat Hist Soc (1857), Bull Mmneapohs Minnesota 
Acad of Sc, Bull (1873, &c ) Minneapolis Acad of Tine Arts 
(1883) Bull (1905) New Orleans Athene Louisianais (1876) 
Comptes rend New York Amer Inst of the City of New York (1829) 
Journal (1834) Trans (1841, &c), Amer Inst for Sc Research 
(1904), Proc and Journal Portland (Maine) Soc of Nat Hist 
(1850) Proc (1862 &c ) Poughkeepsie Vassar Brothers' Institute, 
Proc (1874 &c 1876, &e ) Rochester Acad of Nat Sc (1881) 
St Louis Acad of Sc (i8e,7), Trans Salem (Mass ) Essex County 
Nat Hist Soc (1833, now merged m the pubhshed 

the American Naturalist (1867 18O8), afterwards issued by the 
Peabody Acad of Science as well as Proc (i8i;6 &c ) and Bulletin 
(1889, &c ) San Francisco, Tech Soc of the Pacific Coast (1884) 
Trans in Journal of the Assoc of Engineering Societies Santa 
Barbara Soc of Nat Hist (1876) Bull (1887) Sioux City Acad 
of Sc and Letters Proc (1903 &c ) lopeka Kansas Acad of 

Science (1868), Trans Washington Phil Soc of Washington {1871), 
Bull (1874 &c ) Wilkes-Barr 4 Wyoming Hist and Geol Soc 
(i8s8) Proc and Coll (1838 &c ) 

France ~ i. hi. In stitut de Prance Academies) which mcludes 
five separate acadcimcs stands at the head ot all hreneh societies 
ihe SociHi Philotechnique , lounded in 1795 and recognized as of 
public usefulness by a decree of nth May 1861, had for its object 
the encouragement and study of htcrature, science and the fine 
arts , literary organ was an 1 nnuaire (1840, &c ) The SoctiU d En- 
couragement pour I Industrie Nationale was founded in 1801 for the 
amelioration of all branches of French mdustry, and was recog- 
nized by the state in 1824 , Bulletin The Acad&mie Nationale, 
Agricole, Manufacturiire, Commerctale was founded by the due de 
Moitmorency m 1&30, and also offers prizes and medals, and bnngs 
out a (1830 Ae ) Tho Association Franpatse pour I Ivance- 

ment des Sciences (1872), founded on the model of the British Asso- 
ciation holds nugiatoiy meetings and publishes Comptes rendus 
With it has been amalg imated the Association Scientifique de P ranee, 
founded by Le Verner in 1 8(14 

Ihe departmental societies are very numerous and active The 
chief are the following Abbeville, Soc d'Lmulation (1797) M6m 
(1833 &c ) Agen, Soc d'Agr , Sc , et Arts (1784), Recuetl (i8oo, &c ) 
Aix Acad des Sc iS-c (1829) based on Soc des Amts de la St 
(17O5), (1819 &c ) Alais, ioc Sc etlitt {ibbS), Bull (18O8, 

Ac) Amiens, -dcaif , based on Soc Litt (1750) M^m (1835 Ac), 
Soc Linnienne (1838) Mim (1866 Ac) Angers Soc Acad de 
Maine-et-Loire (1857), M^m (1857, &e ) , Soc d 4 gr , tS-c (1799), 
Mim 11831, &c), Soc Linn de M -et-L (1852), ylnwa/cs (1853, &c ) 
Angoulfirae, Soc d'Agr, &c , de la Charente (1803) Annales (1819, 
&c) Annecy, Soc Florimontane (1851), Annales (1851, &c ) and 
Rev Savoisienne (1851} Apt, Soc Litt , Sc , et Art (1863), Annales 
(1865, &c) Arras, Arad (1737) Mim (i8i8, &c ) and other pubhea- 
tions Autun, Soc Bduenne (1836), Mim (1872 &c ) and other 
publications Auxerre Soc des Sc {1847), Bull (1847 &c ) Avignon, 
Acad de Vaucluse (formerly the Lycie d'Agr ,S-c , 1801) Mim (1804), 
Documents and. C artulaires Bar le-Duc Soc des Lettres &c (1870) 
Mim (1871, &c) Bayeux, Soc des Sc, Arts, et B -Lett (1841). 
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Mim (1842, &c) Beauvais, 5 oc Acad (1847), M/m (1847, &c), 
Comptes rendus (1882, &•' ) Belfort, Soc d'Emulation (1872), Bull 
(1872) Bcsan9on. Acad des Sc , S-c (1752 , suppressed in 1793 
re -established 1805), Proc -verb (1754. &c ), Mem (1838, &c ) , 
Soc d Emulation (1840), Mim (1841, &c ) B6ziers, Soc Arch , Sc , 
&e (1834), Bull (1836. &c ) Blois, Soc des Sc et Lettres de Loir- 
et-Cher {1832), Mim (1833, &c) Bordeaux, (1712, suppressed 
1793 , rc-cstablishcd 1816), Actes (1839 &c ) Soc Linn (1818) 
Bull (1826-1S29) and Actes (1830 &c ) Soc des Sc (1850) 
Mim (1855, &c ) Boulogne, Soc Acad (1864) Mim {1864, &c ) 
Bourg Soc d Emulation (1755), Journal (1817-1868) and Annales 
(1868, &c ) Bourges Soc Hist, S-c , du Cher (1849) Mim (1857, 
Ac ) Bnve la Ciullarde Soc Sc , Hist , et Archiot (1878) Bull 
(1879 &c) Caen, Acad (1652) Rec (1731-1816), Mim (1825) 
Soc Linn {1823), Mim (1824, &c ), and Bull (1855, At), Assoc 
Normande {18^1) Annuaire (18 &c ) Cahors, 00c des Etudes Litt , 
Sc et Artistiques {1872} , Bull (1873, &c) Cambrai, Soc d Emulation 
(1804) Mim (1808, &c) Cannes, Soc des Sc {1868), Mim (18O9, 
&c ) Carcassonne, Soc d Etudes, <&-c (1889), Bull (1890 &c) 

Chamb6ry Acad (1819), Mim (1825 &c ) Chflteaudun, Soc 
Dunoise (1864), Bull (1864, Ac ) Cherbourg Soc Acad (1755), 
Mim (1833, &c ) , Soc Nat (1851) Mim (1852 Ac) Clermont- 
Ferrand Acad (1747) Annales (1828, &c ) and Bull {1881, &c ) 
Dijon, Acad (1725 , simpressed 1793 rc-estabUshed 1800), Mim 
(1769, Ac) Douai Soc d'Agr &-c du Nord (1799), Mim 
(1826, Ac) Draguman, Soc d Etudes Sc (1855), Bull (1856 Ac) 
Dunkirk, ,Soc Dunkerquotse (.18^1), Mim (1853, Ac ) Fpmal, Soc 
d Emulation (1825) Journcu (1825-1827) Siances (1828 1830) 
Annales (1828. Ac) fivreux Soc Libre d’Agr, &c {1798), Re- 
cuetl Gap, Soc d Etudes (1881) Bull (1882, Ac ) Grenoble Acad 
Delphtnale (1789), based on Soc Litt (1772), Bull (1836 Ac) 
Havre, Soc d Etudes Diverses (1833), Recuetl (1034 Ac ) Laon Soc 
Acad (1850) Bull (1 8 52 Ac) La Roche Soc d Emulation {1854) 
Annuaire {1855 Ac) La Rochelle Acad (1732 suppressed 1791 , 
reconstituted in 1803 as Lycie Rochelats and in 1853 under its former 
name) Annales (1854 Ac) Le Havre Soc des Sc et Arts (1868) 
Bull (1868, Ac) Le Mans, Soc d’Agr &-c de la Sarthe (ionnded m 
1761 , reorgamzed on several occasions, and finally m 1839) Bull 
(1833, Ac ) Le Puy, Soc d'Agr, Sc &c {1819), Annales {1826 Ac) 
and Ru/f (1836 Ac) Lille, Soc des Sc <&>c (founded 1802 as Soc 
d’ Amateurs), Mim (1802 Ac) Soc d Etudes Bull (1899) Limoges 
Soc dAgr, Sc , 6'C de la Haute-Vtenne (1759), Bull (1822 Ac) 
Lons-le-baumcr, 60c d Emulation {1817), Mim (1818 Ac) Lyons, 
Acad (1724) Mim (1854, Ac ) , Soc d Agr , Hist Nat , (S-c (1761), 
Comptes rend (i8o6 Ac ) and Mim (1838 Ac) Soc Linn (1822) 
Annates (i8^6 Ac) Mffcon Acad (1805) Comptes rend (1806-1847) 
and Annales (1851, Ac ) Marseilles Acad (1726 , in 1766 called Soc 
des Sciences , suppressed m 1793 , reorgamzed m 1799 and finally 
in 1802) Recuetl (1727 -1786) and Mim (1803 Ac) Meaux boc 
Libre d Agr , Sc , ^c (1798, reorganized m 1820) Publ (1833 Ac) 
Mcndc, Soc d'Agr &c de la Lozire (1819) Mem (1827 Ac) and 
Bull (1850, Ac ) Montauban, coif (1730) Recuetl {1742-17^0 and 
1869, Ac) Montb6hard Soc d Em (1850) Mim (1852 Ac) 
Montjicllicr, Acad (founded m 1706 as Soc Roy ale suppressed in 
1793, finally reorganized in 1846) Mim (1847 Ac), Soc d Horti- 
luU &‘C , de I Hirault (iBOo), Annales (i860 Ac) Mouhns, Soc 
d’Em (1840), Bull (1846, Ac ) Nancy Acad de Stanislas (1750) 
Mim (1754, Ac ) Soc des Sc (1873) founded on Soc des Sc Nat 
de Strasbourg (1828), Mim (1830, Ac ) and Bull (1866 Ac ) , Soc 
d’ archiot (1848) Mim (1849 Ac) Journal Ac) Nantes 

Soc Acad de la Loire Inf (1848) founded m 1798 as Institut Di- 
partmental, Annales {18^0 Ac) Nevers, Soc Nu'cmat^e (1851) Bull 
(1851 Ae ) Nice Soc des I ettres <S-c (i86i) Annales {1885 Ac) 
Nhnes Acad (1682) Mim (1805) Soc d Etude des Sc Nat (1871), 
BuH (1873 Ac ) Niort Soc de Statist Sc &-c des Deux-Sivres (1836) 
Mem (1836 &c) and Bull (1852 Ac) Orleans, ^ cad de Sainte- 
Croix (1803), Eect et Mim (1865, Ac ) , Soc d Agr , Sc , (1809) 

Bull (1810-1813), ylwTf (1818-1837) andMim (1837 Ac) Pau Soc 
des Sc , Lettres, &c (1841), Bull (1841 Ac ) Pengueux, Soc d Agr , 
Sc &-C de la Dordogne (1820) Annales (1840 Ac) Perpignan Soc 
Agr, &c , et Litt (1833) Bull (1834, Ac) Poitiers Soc d'Agr, 
Belles-lMtres,&’C (1789), Bull (1818, Ac) Pnvas Soc des Sc Nat 
et Hist (1861) Bull (1861 Ac) Reims Acad Nat (1841) Siances 
1844 Ac) Rochefort, Soc de Giog , Lettres ''c et Arts (1878) Bull 
1879, Ac) Rodez Soc des Lettres, Sc, ^c , de I Aveyron (i8jo), 
Mim (1838 Ac ) and Proems- Fcrf) (1864 Ac) Rouen Acad (1744), 
Pricis Analyt (1744 Ac), Soc Libre d/ Emulation, &-c (1790) Bull 
(1797, Ac ) , Soc des Amts des Sc Nat (1864) Bull (1865 Ac ) 
Saint-Bneiic Soc d'Em Bull et Mim (1861 Ac ) baint D16 Soc 
Philomatique (1875) Bull (1876, Ac) Saint Btienne, Soc d Agr , 
cj-c , de la Loire (1822), Annales (1857) Samt-Lo Soc dAgr , &c 
(1833), Mim, <S*c (1837 Ac) Samt-Quentin Soc Acad (1825), 
Mim (1830 Ac) Semur, Soc des Sc Hist et Nat (1842), Bull 
(1864 Ac) boissons Soc Arch, Hist et Sc (1846) Mim (1847, 
Ac) Tarbes Soc Acad des Hautes-Pyrinies Bull (1854, Ac) 

Toulon Soc Acad du Var (1811) Mim (1832 Ac) Toulouse 
Acad (founded m 1640 known to 1704 as Soc des Lanterntstes and 
by other names to 1807, when present title was acquired). Hist et 
Mim (1782-1790) and (1827 Ac) Soc d'Hist Nat (I866^, 

Bun (1867, Ac), Soc des Sc (1872), Bull (1872, Ac) Tours, Soc. 
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d A gr ^0 d‘Indrs-et-Lotre (founded m 1761 as Soc Roy d’Agr ), 
Recmtl (1763 and 1803-1810J and Annales (1821, &c ) Troyes, Soc 
Acad , based on Soc Acad d» I' Aube (i 798 )> M£m (1801. &c ) 

Valenciennes, Soc d'Agr , Sc , et Arts (1831), Mim (1833, &c , 

1865 &c ) and Revtte Agvicole (1849, &c) Vannes, Soc Poly- 
mathique du Morbthan (1820), Proc -verb (1827 &c ) and Bull (1857, 
3cc) Venddmt, boo Arch Sc, et Lttt (1862), Bull (18O2, tec) 
Verdun Soc Phtlomath (1822) Mim (1840) Versailles Soc d 4gr 
et des Arts {170^), Mem (1799-1864) and Pm/I (x866 &c) , Soc des 
Sc Nat et Mid (1832) Mem (1835, &.c), ^oc des Sc Morales, &‘C 
(1798), Mim {1847-1S07), Revue (1899, &c) Vesoul, Soc d’Agr, 
S-c , de la Haute-Setdne fi6oi , reorganized in 1819 and 1832), Recue I 
4^ronom {1836. &c), Mem (1859, < 5 Lc ) and Bull (1869, &c ) 

Vitry-le- Francis, Soc des Sc ct Arts (x86i). Bull {1867, &c) 

Constantino (Algeria), Soc Archiol (1852), Annuatre et Recuetl 
(1853, &c) 

Germany and Austria-Hungary — Agram, Jugo-slavtnska Aka- 
demtja or South Slav Acetd (1866), various publications, Croatian 
Nat Hist Soc (1885) AUenburg, Naturforsoh Ges d Osferlandes 
{1817) Mittheil Augsburg Naturfo/sch Ver (1846), (i8a8, &c) 
Bamberg, Naturforsch Ges (1834), Ber (1852, &c ) ^rlin, Ges 
naturf Freunde {17 7 ■i),Si’zungsber (i 80 o, &c ), Deutsch-asiattscheGes 
(1902), Zeitschnft Blankenburg, Naturmss Ver des Horses (1831), 
Ber (1841, &c) Bonn, N aturh -Verein Verhandl (i844,&c), 

Gorres Ges (1876) Hist JahrbUch (1879, A:c), Niederrhein Ges 
(1818, reorganized, I S39) BtGtnQn. N aturmss Ver {18G4), Abhandl 
(i868, &c) Breslau, Ges f vaterl Kultur {180 i), Jahresber 

(1804, &c) Bvamberg, Deutsche Oe-^ / Kunst u Wiss (1902) with 
7 sections, Jahresber (1902, &c ) Brann, K k Mdhr -Schles Ges , 
Mittheil {1821, (kc) Budaj^t, K Magyar Termiszettudomdnyt 
Tdrsulcd or Roy Hung Soc of Nat bciencss U84i),many pubLcations, 
monthly proceedings of zoological, chemical and botanical sections 
Cassel, Ver f Naturkunde, Jahresber (1837, &c ) Coimar, Soc 
d’Hist Nat {1859), Pm// (i860, ice) Crsecow, 1 owarzystwo Naukowe, 
afterwards Ak^emtja if mtejetnusci or Acad of Science (1815), with 
several sections each pubhshing proceedings , the Acad issues a 
Bulletin (1873, <SLc) Danzig, Naturforsch Ges, Versuche (1745- 
1757) and Sohnf ten {1820, &.C ) , Bot-soolog Ver (1878) Donauc- 
sclungcn, Ver f Gesch u Naturgesch (1801), Schnften Dresden 
Naturwiss Ges Isis (i8i^),Sttzungsber (1861, &c), Ges f Natur-u 
Hetlkunde (1818), Jahresber (1848, &c), Ges f Botanik u Zoo- 
logte, Nunqium Oltosus (1870, &c ) Durkhcim, Pollichio, Naturmss 
Ver , Jahresber (1843, &c) Elborield, iS/«/Mrie»ss V er , J ahresber 
(1851, .he) Em/isn, Naiurforsch Ges {181^), Jahresber (1837, &c) 
Erfurt Kg' Pr Akad gemetnniUz IFtsi , Acta (1757, &c ), Abhandl 
(i860, &c ) Frankfort, Seckenbergische naturforsch Ges (1817), 
Museum (1834-1845) And Abhandl (1854, &c ) Freiburg (in Baden), 
Naturforsch Ges (1821), Ber (1858, &c) Fulda, Ver f Natur- 
kunde (1865; Ber (1870, &c) Giessen, Oberhess Ges f Natur- 
und Heilkunde (1831), Ber (1847, <S:c ) Gorhtz, Oberlausitzer Ges 
d IVtss (i/ 79 )» Magazin (1&22) , Naturforsch Ges (1811), Abhandl 
(1827, &c ) Gorz, Soc Imp Reale, Mem Gottingen, K Ges d 
Wissens„h (1751, 1893), G( 3 // gelehrte Anzetgen, Abhandl (1845, &c \ 
and Nachr (1845, &c ) Gratz, Naturmss Ver , Mittheil (1863, &c ) 
Greifswald Naturwiss Ver von Neu-Vorpommem, Mittheil (1869. 
&c) HalJe, iVa/Mr/ Ges (17 yg), Abhandl {1853, .&c ) , Naturwiss 
Ver (1848) Zei/scAr;// (1853, &c ) Hamburg, Va/Mr«/*ss Ver (18^7), 
Abhandl (1846, &c ) Hanau, Wetterauische Ges (1808) Jahresber 
(1852, d-c) HcidLibaTg, Nalurhist-med Ver ,Verhandl (1057, <S:c ) , 
Akad der Wiss Stiflung H Lam (1909) Hermannstadt, bieben- 
htlrgiscH med Ver f Naturwiss, Verhandl (1849, <Scc) Innsbruck 
herdinandeum, Beitrage (1825-1834) and Neue Zeitschnft (1835 
&c ) Jena K Leopold -Carol Akad Athenaeum (1875, Ac) 

K Leopold -Carol D Akad d Naturf, Leoboldtna (1859, Ac), 
Med -naturwiss Ges Jen , Zeitschr (18O4 Ac ) Karlsruhe, Natur- 
wiss Ver (1863), Verhandl (1864, Ac ) Klausenburg, SiebenbUrg 
Aluseum Annalen Leipzig Ges Deut N aturforscher u Arzle{i8‘2'2), 
Fageblati (18^6, &c ). Verhandl K backs Ges d Wiss (1846) Ber 
1840, Ac) and Abhandl, (1650, Ac), Deutsche morgenland Ges 
Zeitschrift (18^7, See ) Abhandl (1857, Ac ) Lemberg, 

V Oalteten, Ber Luntbarg, Naturwiss Ver , Jahresber (1852 Ac) 
Magdeburg, Naturmss Ver , Abhandl (1S69, Ac ) Mainz, Rhein 
naturforsch Ges (1834) Mannheim, Ver f Naturk Jahresber 
(1834 Ac ) Marburg Ges z Bef or derung der gesamten Naturwiss , 
founded m 1816 as Kurhesstsche Ahademte, Schnften (1823, ) and 

Sitzunesber {i8b6, Ac) Meissen Vvr f Crdk , Jsic {1845) Metz, 
■fzad , based on Soc des Lettres, &‘C {\8ig), Mim (1828, Ac ) , Soc 
d Hist Nat , Mim (1843) and Pm// (1844 Ac) Munich, MUnchener 
Orient Ges (1901) Beitrdge Nuremberg, Naturhist Oes (1801) 
Abhandl (1832 &c), Mittheilungen , Naturhist Ges {1801), Mittheil 
And Abhandl Posen, Deutsche Ges f Kunst u Wiss (1901) Prague, 
K Bdhm Ge^ {^770, 1784) consists of two classes, receives a state 
subsidy, Abhandl (1785, Ac) and Sitzungsber (1859, Ac), Natur 
hist Ver Lotos, Lotos (1851, Ac ) , Ges zur Fbrderung deutscher Wiss , 
Kunst u Lit in B6hmen (1891), state subsidy and many pnvatc 
bequests. Mittheil and other pubhcations Pressburg Ver f Naturk , 
Verhandl (1856, Ac ) Ratisbon, Zoo/og -wmera/og Ver (1846, since 
1885 called Naturwiss Ver) Abhandl {1849, Ac) Reichenbach 
/Voigtland, Saxony), Ver f Naturk (1859) Mittheil Rostock, Verein 
t Freunde (Lr Naturgsschtshle (18^7), Irchtv Rovciedo, I R Accad 
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(1750), Atti (1826, Ac) Strassburg, Soc des Sc Agr et Arts 
(1802), Mim (1811, Ac) And Bull (1843 Ac), WissenschafU Ges 
hgo6), Schnften (igo6,&c) Stuttgart, Ver f vaterl Naturk (1845), 
Jahresber (1850, Ac ) Thorn, Copernicus Ver (1854) Trieste, Soc 
Adnatica, Boll Uim Ver f Mathem u Naturmss {1865), Verhandl 
Vienna K k Zoolog -bot Ges .Verhandl (1851, Ac), Verein z Verb 
Naturmss Kentnisse, Schriften (1862, Ac ) Wiesbaaen, Nassauischer 
Ver f Naturk (1829) JahrbUcher &c) Zweibrucken, A o/mz- 

hist Ver (1863) Jahresber (1864 Ac) 

Switzerland — Basel Naturforsch Ges (1817), Ber (1835, Ac ) 
and Verhandl (1835, Ac) Bern, Soc Helvitiqie des Sciences Nat 
(1815), Actes (i8i6, Ac), ComPtes rendus (1879), Mimotres (1829, 
Ac) Chm, Naturforsch Ges , Jahresber (1856, Ac) Genevaj 5 oc 
de Phys et d’Hist Nat , Mim (1821, Ac ) , bociiti des Arts (Ath6n6e), 
founded by H B de Saussure in 1776 , Institut National genevois 
(1853). Mim and Bull Lausanne, boc Vaudoise des be Nat , Bull 
(1842, Ac) NeuchAtel Soc des Sc Nat, Mim (1835, Ac ) and Pm// 
(1844 Ac ) St Gall, Naturmss Ges , Ber (i860, Ac ) Solothurn, 
Naturhist Kantonal-Ges , Jahresber (1825, Ac) Zurich, Natur- 
forsch Oes (1746), Abhandl (1761-1756), Mittheil (1846 Ac ), and 
Vterleljahrsschr (f856 Ac ) , Allg bchwetzer Ges f d Naturmss , 
Verhandl , Anzeiger, and Denkschr (1829, Ac ) 

Italy — Congresso degh Srienziati Itahani, Atti (1844-1845) , 
Riunione degh Sc Hal , Atti (i 839-1 S47 , 1873 Ac ) Bologna, 
Accad delle Sc dell’ Istit di Bologna (1714), Rendic (1833, Ac ), and 
Mem (1850, Ac ) Brescia, Accad afterwards Ateneo, Comment 
(1808, Ac) Catania, Accad Cioenia di Sc Nat, Atti (1825, Ac) 
Florence R Aluseo dt Fis e Star Nat, Annali (1808, Ac), Soc 
Asiatica I tahana {i88(>), Cnornale Lucca, P Accad Lucchose {1584), 
4 //» (1821, Ac ) Messina R Accad Peloritana Milan, Fis 

Med Statist , Dtano ed Atti (1846, Ac) , P Isht Lombardo, Mem 
(1819, Ac ), Gtornale (1840, Ac ), Atti (i860, Ac ), and Renaic (1864, 
Ac ) , Soc Hal delle Sc Nal , Atti (i860. Ac ) and Mem (1865 Ac ) 
Modena, P Accad di Sc , &-c , Mem (1833, Ac ) , Soc Hal delle Sc , 
Mem (*782 Ac) Naples, P JJtl d Jncoragg alls Sc Nat (1806), 
Atti (r8ir. Ac), Soc Reale di Napoh (i8o8), consists of three 
sectional academies Padua, P Accad di Sc , Lett , ed Arti (1779), 
Saggi (1786 Ac) and Reitsla (1851, Ac) Palermo, P Accad di 
Scien~e (1722) Rome, Soc Ital per il progresso delle Setenze (1907) 
Vemcc, R Isht Veneto dt Sc (1838), AUt (1841, Ac ) and Al$m 
(1843, Ac ) , Ateneo Veneto two sections literature and science 
Verona, Accad d’ Agricoltura, Setenze, Letteie, Arh e Commercio 
(170S), Ath and Memorie 

Belgium — B russels, Soc Roy des Sc Nat ei Mid {1822), Journ 
deMid (1842-1895) and ..fwna/ci (189a, Ac ) , Soc Roy Linn (1835), 
Bull (1872 Ac ) , Soc scienhftque de Bruxelles (1875) Revue (1877 
Ac), Annales (1877, Ac) Ghent, A Vlaamtsche Acad (188O) 
Li6ge, Soc Roy des Sc {1835), Mim (1843, Ac ) Mons, Soc Proa 
des Sc , <S>c , du Hainaut (1833) Mim (1839 Ac ) 

Holland — A msterdam, K Nederlanasch Inshtuut, Proc-verb 
(180&, Ac), Verhandel (1812, Ac), Iijdsrhnft (1847), Genootschap 
terBeford der Natuur-,&-c , hunde, Maanblad (1807, Ar ) and Weiken 
(1870, Ac), Hollandses Maatschappi] Werken (1810, &.c) , Mcuit- 
schappij Ur Bef ordering van het N utuurkundig onder-oek der Nederl 
Kolonien (1S90), blanches in Batavia and Paramaribo Notulen, 
Bulletins, Ac Arnhtim Natuurkundtg Genootschap, Iijdschnft 
(1844, Ac) Bois-le Due, Provinc Genootschap, Handehngen (1837, 
Ac) Gromngen, iVa/MMzA Genootschap, Versl (1862 Ac) Haarlem, 
HollandscheMaatschabpi'iderWetensch (1752) Verhandel (1754, Ac) 
Lhe Hague, K Zoolog -Botznisch Genootschap, Vtrsl {1864, Ac ) 
Luxembourg, Soc des Sc Nat, Puol (1853, Ac) Middelburg 
ZeeuwsHi Genootschap der Wetensch , Verhandel (17O9 Ae ) and 
Archtef (1856, Ac ) Utreeht Provinc Genootschap van Kunsten 
en Wetensch (1773), Verhandel (1781, Ac ) and Aanteekeningen 
(1845. Ac ) promotes the study of medicine, natural history law 
and hterature Batavia, Butaviaasch Genootschap van Kunsten en 
Wetensch (1778), Verhandel (1/81, Ac), ludschrift (1S53, Ac), 
and Notulen (ib02 Ac ) , Natuurk Vereeniging in Nederl Indie 
(1850), Iijdschrift (1851-1865) and Verhandel (1856 Ac ) 

Denmark — C opennagen, A Danste V idenskahcrnes Selskab, 
based on hjobenhavnske Selskab (1743-1813), SknfUr (178-', Ac ) and 
A fhandhnger (1824, Ac ) , Naturhist Borentng, Meddelelser (1849, Ac ) 
Ptykjavik, Islenzka NdHurujracdisfilag (1889), annual reports 

Sweden — Gottenburg K Vetenskaps och Vitterhets Samhdlle 
Handlingar (1778, Ae ) Stockholm, A Svenska Vetenskaps Akademt, 
Handhngar (1740 Ac; and Arherattelser (ibao, &c) Upsala K 
Vetenskaps Societeten (1710), Acta (1720, Ac ) 

Norwai -Chnstiama, Physiographi ske Forentng Mag for Natur- 
Vtdensk (1832, Ac) , Videnskabs-Selskabet (1857), horhandl (1859, 
Ac ), Slmfter (1894, Ac ) Throndhjem, A Norsks Vtdensk -Selskab 
SknfUr (1817, Ac ) 

Spain — Barcelona, P Acad de Buenos Letras, the oldest Spanish 
societyr, Mem and Boletin , R Acad de Ciencias y Aries (1763) 
Madnd, P Acad de Cten Exacias Pis , y Nat 1x847), M^m (1850, 
Ac), Soc Espah de Hist Nat Anales {1872, See) San Fernando 
P Acad , Mem 

Portugal — C oimbra, Inshtuto de Coimbra (1852) Lisbon, Soc 
Portugueza de Sctenctas Naturais {1907) Bulletin (1907, Ac ) 

Russia — Steed Russkikh Yestestvoispytatcly {Meeting of Russ 
Naturalists), first meeting at St Petersburg 1867-1868, Trudy or 
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Trans Uto, 1868, &c ) DonpaLt.NcUurjorsch Ges (1853), bitzungsber 
(1853, «c ) Archtv (1854, &c ) and Trudy (1884, &c ) , Gelehrte 
Estmsche Gas , VerhaneU (1840, < 5 lc ), Schnften (1863-18^) and 5 */- 
zungsber (i 861, &c ) Ekatennbcrg, Soc of Naturalists (i 870), Zaptskt 
Helsingfors, boctetas pro Fauna et Flora Fennua (1821}, Acta(i8y$, 
&c ) , Ftnsha V etenshaPs-Soc (18^8), three sections Kamimetz 
Naturforsck Ges Kazan hoc of Nahtrahsts at University Protokoly 
(1870, &c ) and Trudy (1872, <S;c ) Kharkofi, Soc of Scientists at Untv , 
Trudy (x8yo &,c ) Sind Protokoly \iiiyo &c ) Kieff 60c of Naturalists, 
Zaptskt Lemberg, Polish Soc for the Advoncen.ent of Science (1901) 
Moscow, Imp Soc of the I rtends of Nat Hist , 4nihtop , &c (18O31. 
Izviesttya or Bull (1865, &c ) , Soc Imp des Naturalistes (1805) 
Mim (4 to, 1 806) and if «// (Svo, 1829 <S:c ) Odessa Soc of Natural 
tsts of New Russia, Zapiskt (1872, &C ) and Protokoly (1874, Ac) 
Riga, Naturforsch - Ver (1845), Lorr -Blatt (1846 Ac) and Arbeiten 
(i8b5, &c) bt Petersburg, Imp Soc of Naturalists (1868), Trudy 
(1870, &c ; Saratov, Soc of Naturalists (1895), Trudy (1899, &c ) 
Warsaw, Soc of Friends of Sc , Rocznikt (180^-1828) , iVarsaw 
Naturalists' Soc (1889) 

Rumania — B ucharest, Acad Romdna (1866), Annaltle (18O7, 
&c ) , Soc de Stints (1891), Soc Puhtechnua (1881) Jassy Sor 
^tilntifica SI LiterarH (1889) 

Greece — Athens, «l>»Xo\o7uc6s o-i^XXoyoi (1805) llapraaoks 

and other publications , 'H tv Affrfrais ’ErurriifiOPiKi} Eraipsla (1888) 
since 1899 styled i^ivala Aifa 5 i)/i«a 

Central and South America — Bogotd, Soc de Naturalistas 
Colombianos, Contnhuciones (i860 &c ) Buenos Aires, Soc Ctenii- 
fica Argentina (1872), Anales (1876, &c ) Caracas, Soc de Cienctas, 
Boletin (z868, &c ) Cordova, Acad Nacion , Bol (1874 &c ) 
Guatemaia, , Aiademia{ib88) , (1903), 7 sections 

Havana, Acad de Cien {1861), Anales (1864 &c ) La Paz (Bohvia) 
Academta Aymara (1901) Mexico, Soc Mex de Hist Nat {1868), 
La Naturaleza (1869, &c ) , Academta Mepcana (1875), Memortas 
(1876-1896) , Acad Mex de Scienctas (1894) Anales Rio de 
Janeiro, Palestra Cient , Archives (1858, &c ) Santiago, Soc de Hist 
Nat 

Japan — Tokyo, Asiatic Soc of Japan (1872), Frans (1874, &c ) , 
Deutsche Ges f Natur- u V other shunde Ostasiens (1871), Mitteil 
(1873 &c) 

H Mathematics 

Many of the general scientific societies (see class 1 ) have mathe- 
matical and other special sections Among defunct Fnghsh societies 
may be mentioned the Mathematical Society, whicn used to meet in 
Spitalfields (1717-1845) and possessed a library, and the Cambridge 
Analytical 'society, which pubhshed Memoirs (410 1813) The London 
Mathematical Society (18O5 incorporated 1894), Proc (1865, &c), 
the Mathematical Assn (1871), Gazette, and the Edinburgh Mathe- 
matical Society (1883), Proc (1883 <Src ), arc still flourishing 

United States American Mathem Soc (reoiganized 189^), 
meets at Columbia University Bull and Trans France Paris, 
Soc Mathim de France (1872) Bull (1873 Ac) Germany and 
Austria-Hungary Berhn Mathem Ver der Umv (1861), Ber 
(1876, &c ) Berliner Mathem Ges (1901), Sitzungsber Budapest, 
Mathemahkai 6s Phys Tdrsulat {i8gi) Casstl Geometer-Ver (1878) 
Dresden, Ver praktisch Geometer Jahresber (1861 &c ) 

Essen, Feldmesser-Ver (1869) (Thttingen, Maihemat Ver (186b) 
Hamburg Mathemat Ges (1690) Mittheil Konigslierg Geometer- 
Ver (i8yi) Leipzig, IDeutsche Mathem Vereintgung (i8gi), founded at 
Halle, Jahresb Strassburg Geometer- Vtr (1881) Stuttgart, 
Geometer-Ver Zeitschnft (1872 Ac) Holland Amsterdam, 
Genootschap der Mathemat Wetensch Kunstoeffinengen (1782-1788), 
Mengelwerken (xyg-i-\8ib), and Ar chief (i85Ci Ac) Spain Valla- 
dolid, R Acad de Matematicas (1803, Ac), now dissolved Russia 
K azan, PAys and Math Soc (1880) Moscow Mathemat Soc (1867) 
Japan Mathemat Soc of Tokyo, Journal {i8y8,&c) 

HI Astronomy 

The first International Astronomical Congress met at Heidelberg 
in 1863, and the first international conference for photographing 
the heavens at Pans in 1887 The Royal 4 stronomteal Society was 
founded in 1820 under the title of Astronomical Society of London 
and was incorporated on the 7lh of March 1831 It occupies rooms 
in Burlington House and has published Memoirs (1882. Ac ) and 
Monthly Notices {1831, Ac) There are also the British Ast onom 
Soc in London and sock tics at Bristol (18O9), Reports I ceds 
(1859) Manchester and Liverpool (i8bi) , To-onto, Roy 4str Soc 
of Canada (1890), Trans (1890) Proc (1902) Journal (1907 Ac), 
Madison, Astronomical and Astrophysical Soc of America (1899) , 
San Francisco, Astr Soc of the Pacific (1889), Publ , Pans, Soc 
Astr (i88j), Bull , Berhn, Kgl Astr Rechemnstitut (1897) , Leipzig 
Astronomische Ges (1863), (1865 Ac) and Vierteljahrsschrift 

(1S66 Ac ) , Turin, Soc Astr Ital (1906), Revista , Brussels, Soc 
Beige d'Astr , de MItSorol et de Physique du Globe (1893), Bull mens 
Antwerp Soc d’Astr (1905), Gazette , St Petersburg, iewss Astr Soc 
(1890), Investija (1896, &c) , and Mexico, Soc Astr (1902), Boletin 
(1902, Ac ) 

IV Physics 

The first International Electrical Congress was held at Pans m 1881 
Ihe Physical Society of London i.as founded m 1874 and registered 
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undei the Compames Act, it publishes Proceedings (1874, Ac) 
Ihc London Llectrual Society (1836) did useful work m its Trans- 
actions (1837-1840, vol 1) and Proceedings (1841-1843) Sir W 
Siemens was one of the originators of the Institution of Electrical 
Engineers (founded m 1&71 and registered in 1883) It owns the 
Ronalds hbrary of electricity and magnetism an<i publishes a Jjurnal 
In I ondon there are also the 1 araday Soc (1903) J rans and Proc , 
and the Optical Sjc 

United SraiFs Philadelphia Amer Llectrc.Jiem Soc, Trans 
(1902) New York, Naf Elec Light Assoc (1885), Proc (1885) , Amer 
Phys Soc (1099), Bull (1899) included since 1903 in the Physical 
Review, Am Inst of Clectr Lng (1884), I rans an J /Vor France 
Cambrai, Soc Magn6tique. Archives (1845) Pans Soc I rang de 
Phys (recognized as of public utility on the 15th of January 1881), 
Bull Soc 1‘^t des Electriciens (1883) Bull Germany Berhn, 
Physthalische Ges (1843), I orlschntte der Phystk (1847 Ac ) , Llek- 
trofechnisch Ver (1879) Ztschr (ib8o Ac ) Breslau, Phystkalischer 
Ver Fiankfort Physikaltschtr Ver (1S24), Jahresber (1841, Ac) 
and V/ etterkartend ally Komgsberg Phys -okon Ges (1790), Schr 
(1859, Ac) ITALY Naples, R Accad delle Sc Fis e Matem 
Rendtc {18^6 Ac) and Atti (1863) Rome Soc deglt Spettroscopisti 
Ital , Soc Ital dt Ftsica (1897), II nuovo cimento Holland 
Rotterdam, Baiaafsch Genootschap van Proefondervtndelijhe wt]s- 
begeerte, Verhandel (1774, Ac ) Russia St Petersburg, Russ 
Physico-Chemical Soc , Journal (1869, Ac) 

V Chemi&:5ry 

Pharmaceutical societies are placed in class xm (Medicine, Ac ) 
Ihe Chemical Society of London for the pi emotion of chemistry and 
the sciences immediately connected with it was instituttd on the 
23rd of February 1841 a eharttr of incorporation was obtained in 
1848 It publishes Memoirs (1843 Ac ), and Quarterly Journal 
{1849, Ac) Chemistry and its connexion with the arts and agn- 
(ultural and technical matters, form the subjects of the Institute of 
Chemistry, founded on the 2nd of September 1877 and incorporattd 
in 1885 It pubhshes Proc The Society of Chemical Industry Qbbi) 
was mcorporaled m 1907 and publishes a Journal The Society of 
Public Analysts pubhshes the Analyst (1876 Ac ) The oldest of the 
numerous photographic societies is the Royal Photographic Society of 
Great Britain (1853) wlntn issues a Journal The Royal College of 
Chemistry was founded m July 1845, and had a brief career , it pub- 
lished Reports (1849) The Caiendish 'society was mstitutcd in 1846 
for the publication and translation of w orks and papers on chemistry 
It came to an end in 1872 after having issued 30 vols 

United States New York, American Chemical Soc (1876) 
Proc (1876) Journ (1879) \nd Abstracts (igoj) Washington them 
Soc (1884) Bull now the Journal of the Amer Chem Soc France 
P ans. Soc Chtm (1857) Bull (1861 Ac) Germany Berhn, D cu/scA« 
ChemtscheGes (1867) Ber (1868 Ac) Dti t\che Bnnsen-Ges (1894) 
Ztschr fur Elentrochemie , Verein Chem Rexchsanstalt Frankfort 
Chem Ges J^na them Laborat Leipzig Ver Deutscher Chem 
(i888), based on the Ver Analyt Chemtker Ztschr (1900 Ac ) 
Wurzburg, Chemtsche Ges (1872) BoitKMiA Prague, Spolek 
Chemiku Ceskych or Soc of Bohemian Chemists Zpraiy or I rans 
(1872, Ac) Belgium Brussels, Soc Chini de Belgique, formerly 
Assoc Beige des Chimistes (1887) Bull 

VI Geology, Mineralogy and Palalontology 

The first International Congress of Geology took place at Bologna 
m 1878 The Geological Society of London founded m 1807 and in- 
corporated m 1820, IS the largest and most important in Great 
Britain t has pubhshed Proceedings (1834-1&4O) Transactions 
(1811, Ac), and a Quarterly Journal (1845 Ac) The Geologists 
Association was instituted in 1858 and issues Proceedings (1859 Ac ) 
Ihc Mtneralogical Society (1870) has united with it the Lrystallogical 
Society, It issues the Mineralogical Magazine (187b, Ac) The 
Palaeontographical Society was founded in 1847 for the delinealion 
and descnption of Bntish fossils , it issues Publications (4to 18^7 

Ac ) The Royal Geological Society of Cornwall (it>i4) di votes ^coial 
attention to the mining interests of the county and publishes trans- 
actions (1818, Ac) It holds Its meetings at I’tn/Tnee The Gco- 
logtcal bociety of Edtnbur,,h (1834) issues J tansaiUons (1870 Ac) 
Ihe Royal Geological Society of Ireland (1832) principally studied 
the geology ol the country It published a Journal (1837 Ac) 
flcie aic also the Geologtial Assnciations of Lteds (1874) and Liver- 
jiool (1880) Irani and the 6ocic/it5 of Luei pool (1859), Prut and 
Mmchester (1838), Trans 

South Africa Johannesburg Geol Soc of S A (1895) Trans 
(1895 Ac ) United States Louisville, Ky Ohio Falls Geolog 
Soc San Francisco California State Geolog boc (1876) New York, 
Geol Soc of Amer (1888) Bull Washington, Geol Soc of U ashtng- 
ton (1893) France Lilk Soc G60I du \^ord (1870) Annales 
(1874 Ac) Havre, Soc G60I de Normanaie, Bull (1873 Ac) 
Pans, Soc G6N, de Fiance (1830 n cognized 1832) awards the 
Pnx Viquesnel (/40) every three years, Bull (1830 Ac) and M6m 
(1833 Ac) Soc Franf de Mtn6ralogte (1878 recognized 1886) for 
inerly i>oc Min6ral de France, Bull (1879,1(0) Samt-Etienne, Soc 
d’Ind Mtn6rale (1855) Bull (1855 Ac ) Germany and Austria- 
Hungary Berlin, Deutsche Geol Ges (1848) Ztschr (1849 Ac), 
Monatsbc.ichte (1903, Ac ) , Budapest, iVfagyar/ioi»» Fdldtani Tarsulat 
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1850) or Hungartan Geolog Soc (1850), Fdldtant Kotlony BrQnn 
Wefnerscher Geol Ver , Jahresber Darmstadt, Mtttelrhetmscher 
Geolog Ver (1851), MUthetl (1855, &c ) Dresden, Gebtrgs-Ver 
(1855) Switzerland Schwe%zensche Geolog Ges (1882), section 
of 4Ug Schw Ges Zurich, Schweiz Palaontol Ges (1874) Abhandl 
{1875, &c ) Italy Rome, boo Sismol Ital (1895), Boll , Soc 
Oeol Ital founded at the second International Geological Congress 
Belgium Antwerp, Soc Paliontol (1857) Bull Brussels, Soc 
Beige de Giol , de Paliont et d Hydrol (1887), Bull , Mitn and Proc - 
verb Chaileroi, Soc PaUonlol (1863), Documents et Rapports (1866, 
&c ) Lidgc, 5 oc GSol de Belgique, A nnales (i8y^ &c ) Sweden 
S tockholm Geologtska Foremng {1871), F orhandlingar (1872 <S.c ) 
Russia St Petirsburg, Imp Russian Mtneralog Soc (i8i6), 
Trans , pub m Russian German and French (1830 &c ) Argen- 
tine Republic Buenos Airts Soc Paleortol Mexico Mexico, 
Soc Geol Mexicana (1904), Bol 

VII Meteorology 

The International Meteorological Congress first mit at Brussels in 
1853 The Royal Meteorological Society (1850) of London was in 
corporated m 1866 , its orgjin is Quarterly Journal (1873, &c ) lo 
this must bo added the British Rainfall Society , the Scottish 
Meteorological Society holds its meetings at Ldmburgh and 
issues a Journal (i8(>6, &c ) Port Louis (Mauritius), Meteonlog 
Soc, Trans (1853, &c ) Pans, Soc Mdtiorolog de France (1852), 
Annuaire &c) onA Nouvelles M6tiorolog (1868, &c) Berlin 

Deutsche Meteor Ges (1883), Ztschr Hamburg Deutsche Meteoro- 
log Ges (1883) Ztschr Magdeburg Ver f landwirtsch Wetter 
kunde (i88i) Meissen, Gesellsch , Isis Vienna, Osterreich Ges / 
Meteorol , Zeitschiifi (1866, &c ) Modena Soc Meteorolog Ita' 
Gothenburg, hungl VetenskapS’ och Vitterhets-samhdllet (1778), 
Handligar 

VIII Microscopy 

The Royal Microscopical Society (1839 incorjioratcd 18O6), w.th 
Transactions (1842-1868) and Journal (1869, &c ) , the Quekett 
Microscopical Club (1865) with a Journal (1868, &c ) , and the Postal 
Microscopic Society {18 alsowitha/oMma/ are located in London 
There are suburban societies at Ealing (1877) Hackney (1877), 
Highbury (1878), South London (1871), and Sydenham (1871) 

In the provinces may be mentioned those at Bath (1859), Birmingham 
(1880), Bolton (1877), Bradford (1882), Bristol ^1843), Carlisle, 
Chichester {Trans ) Croydon (1870, Trans ), Dubhn (1840), East 
Kent (1858) Edinburgh, Liverpool (1868, 2 rows ) Manchester (1880) 
and Sheffield (1877) In the Umted States the State Microscop 
Soc of Illinois publishes the Lens (1872 &c ) , Buffalo, Amer Soc 
of Microscopists New York, Microscop Soc , Urbana, Amer 
Micros Soc (1878), Proc (1879), Traws (1895 &c) Brussels, Soc 
Beige de Microscopy (1875), Proc -verb (1875. &c ) and Annales 
(1876, &c) Berlin, Ges / Mikroskop (1877), Ztschr (1878, &c) 
Hanover, Ges f Mikroskop (1879), Jahresber 

IX Botany and Horticulture 
L innaeaii societies which usually deal with both zoology and 
botany, arc placed in the general class (No 1 ) The Congris 
International d’ Horticulture first met at Brussels in 1864, and the 
Congris International de Botanique at Amsterdam in 1805 The 
Royal Botanic Society of London (incorporated 1839) has gardens in 
the inner circle of Regent's Park and issues a Quarterly Record (1880, 
&c) The Royal Horticultural Society (established m 1804, incoqior- 
ated in 1809) has gardens at Chiswick and pubhshes a Journal 
(1846, &c ) The chief provincial socuties are— Aberdeen, North of 
Scotl Hortic Assoc (1879), Trans Arbroath, Hortic Assoc (1880) 
Birmingham, Bat and Hortic Soc (1829) gardens Dublin, Roy 
Hortic Soc (1830) Liverpool, Bot Soc (1906) Ldmburgh, 

Bot Soc (1836) Proc (1837 &c ) and Irons (1844 &c). Royal 

Scottish Arboric Soc (1854), Trans , Cryptogamic Soc of Scotl 

(1875) Canada Kingston Dot Soc of Canada (i860) Annals 

(r86i &c) 

United States Baltimore, Bot Soc Amer (1894) Boston, 
Hortic Soc (1829) New York. Torrey Botanical Club (1858, re- 
organized 1867), Bull (1870, &c ) San Francisco, State Hortic Soc, 
Washington, Bot Soc of Wash (1901) FriNce Beauvais, Soc 
d'Hortic etdeBot {1864), Bull (1864, &c ) Bordeaux, Soc d’Hortic 
( hartres, Soc d Hortic et de Vittculturs Chauny, Soc de Pomo ■'gte, 
Dijon, Soc d Hortic Fontenay-le-Comtt, Soc d Hortic Lisieux, 
Soc d’Hortic etdeBot (1866), Bm// (186'^, &c) Lyons, S oc d'l ortic 
Pratique (1844), Bull (1844, &c ) Soc Bot (1872), Annales (1872 
Ac), Soc Pomologique (1872), Bull (1872 &c ) Moulms, Soc 
d Hortic Nlmes, Soc d’Hortic Niort, Soc d'Hortic Orleans, 
Soc d Hortic (1839), Bull (1841, &c) Pans, Soc Nat d’Hortic, 
(1827 declared of public utility 1852), /oMrwa/ Soc Bot de France, 
Bull (1854 ), MSm (1905, Ac ) Rouen, Soc Centr d Hortic 
Saint Germain-en-Laye, Soc d’Hortic Senlis, Soc d’Hortic Troyes 
Soc d’Hortic Versailles, Soc d’Hortic Germany ard Austria 
Hungary Berlin, Bot Ver (1859), Verhandl (1859, Ac ) ; 
Deutsche Bot Ges (1882), Berichte (1883, &c ) , Horticult Gc? 
Blankenburg Bot Ver Bonn Bot Ver (t8i8), Jahresber (1837, 
Ac ) Danzig, Westpr Bot -zool Ver (1878), Jahresber Dresden, 
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Flora ” Ges fUr Bot u Gartenbau (1826), Sitzungsber 
Erfurt, Gartenbau Ver Frankfort, Gartenbau Ges Freiburg, Bot 
Ver Gorhtz, Gartenbau Ver Gotha, Thiinnger Gartenbau Ver 
Klagenfurt, Kdrntnerische Gartenbau Ges Landshut, Bot Ver 
(1864) Meiningen, Ver f Pomologte u Gartenbau Munich, 
Bayertsche Botanische Ges Mittheil (1890) Ratisbon, K Bayerische 
Bot Ges (1790), Flora (1818, Ac) and Repertonum (1864, Ac) 
Reutlingen, Pomolog Inst Sondershausen, Bot Ver Stuttgart 
Gartenbau Ges , Flora Vienna, K k Gartenbau Ges Botan Ver , 
Verhandl (1851, Ac) Weimar, Ver f Blumtsltk Wurzburg, Po< 
Inst, Arbeiten (1871, Ac) Italy Milan, Soc Crittog Ital, Ath 
(1878, Ac ) Belgium Antwerp, Soc Roy d Hortic et d’Aer Soc 
Phytologique, Annales ^1864, etc ) Bruges, Soc d Hortic et de la Bot 
Brussels, Soc Roy de Bot with State Botanical Garden (1862), Bull 

i io62, Ac) Soc Roy de Flore Soc Centr d Arboric , Annales 
aege, Soc Roy d’Hortic Holland Ghent, Kruidkundig Genoot 
sc, r Dodonaea (1887), Tijdschr Leiden, Nederl Bot Vereen 
Luxembourg, Soc de Bot , Recueil (1874, Ac ) Nimeguen, Nederl 
Bot Vereen, Archtef (1871, Ac) Denmark Copenhagen, Bot 
Forening, Tidsskreft (1866, Ac ) 

X Zoology 

Societits dealing with natural history in general, or zoology and 
botany together, come under class 1 The first Internationeu Orni- 
thological Congress was held at St Petersburg The Zoological Society 
of London (1826, incorporated 1829) is famous for its collection of 
animals at Regent’s Park It publishes Proceedings (8vo, 1830, Ac ) 
and Transactions (4to, 1835, Ac ) In London also are the British 
Ornithologists l/wion (1859) , Entomological Society of London {iS'^'i) 
Irons (1834, Ac), National Fish Culture Association (1883) 
Malacolog Soc {1893) The Concholog Soc (1876) meets at 
Manchester, which also has an Entomolog Soc (1902) The 
Marine Biological Association of Great Britain (1884), for the study 
of marine food fishes and shclLfish, has a laboratory at Plymouth 
The Royal Zoological Society of Ireland (1831) has gardens in the 
Phoenix Park There is the British Beekeepers’ Association (1874) 
Australia and Nfw Zealand Auckland, Acclimatisation Soc 
Brisbane, Acclimat Soc Christchurch, Acchmat Soc Melbourne, 
Zoolog and Acchmat Soc of Victoria, Report {1861, &c), Australasian 
Ornitho Union (1896), The Emu Sydney, Acchmat Soc of N S 
Wales, Report (1862, Ac ) Entomolog Soc of N S W , Trans (1863, 
Ac ) Welhngton, Westland Nat and Acchmat Soc Africa 
C ape Tov/w, Zoolog Soc Port Louis (Mauritius), Soc d Acchmat 
Canada Toronto Entomolog Soc , Beekeepers’ Assoc 

United States Pasadena Cooper Ornith Club (1893), founded at 
San JosC Pacific Avifauna {igno Ac) The Condor {i8gg Ac) Cam 
bridge Nuttall Ornith Club Bull (1876) and Memories (1886) , and 
Entomolog Club Psyche (1874 Ac ) , Amer Soc Zoologists (1890) 
Cincinnati Soc of Nat Hist (1870) Journ (1879) Illinois Central 
Beekeepers Association New York, Entom Soc (1892), Journal, 
N Y Zoolog Soc (1895), Rep Guide Book Philadelphia, Zoolog 
Soc (1850), Report (1874, &c) aind Amer Entomolog Soc (1859), 
Proc (1861-1866), Trans (1867, Ac ) Washington, Amer Ornith 
Union {1883), The Auk (1884, Ac) Biolog Soc (1901), and 
Entomolog Soc (1884), Proc France 'Uais, Soc S&ncicole 
Bull (1876, Ac) Amiens, Soc d Apiculture, Bull (1875, Ac) 
Clermont, Soc Centr d'Aptcult , Bull (1875, Ac ) Lille, inst 
Zoolog d Wtmereux, Travaux (1877, Ac) Pans, Soc Nat d Ac- 
chmat (1854), Bull Mensuel (1854, Ac ) and Chron Btmens (1874 
Ac ) Soc Zoolog de France, Bull (1876, Ac ) , Soc Entomolog de 
France, Annates {i8^z) , and Soc de Biologic (1848), Comptes 
Rendu:, (1849, Ac ) Germany and Austria Hungary Wander 
versammlung Deutscher BienenzucMer, Verhandl (1856, Ac ) Bop 
dorf, Akkhmat -Ver Berhn, Akklimat -Ver (1856), Zeitschr f 1848, 
Ac) Central-Inst f Akkhmat, Mittheil (1859, Ac), Deutsche 
Zoolog Gts Deutsche Orntthol Ges (1850), Journal (1843, Ac) 
Deutsche Fischerei Ver Pubhkat (1871, Ac) Berliner Entomolog 
Ges (1856), Entomolog Zeitschr (1857, Ac), D Entomol Ges (18 l), 
Ztschr Ver zum Defdrd des Setdenbaues, Jahresber (1869, Ac ) 
Phystolog Ges (1875), Verhandl (1877, Ac) Breslau, Phystolog 
Inst , Studien (1861, Ac ) , Ver f Schles Insektenkunde, Zeitschr 
(1847, Ac) Brunswick, Deutsche Omitbolog Ges Carlsruhc, 
Badischer Ver f Geflugelzuchi, Monatsblatt (1872, Ac ) Frankcn- 
berg, Bienenwirthschaftl Haupt-Ver , Sachs Btenenfreund (1865 
Ac ) Frankfort, Zoolog Ges , Der Zoolog Garten (i860, Ac ) 
Deutsche Malakozoolog Ges {1868), JahrbUcher {1874-1887) a.x\d Nach 
richtsblatt (1869, Ac ) Halbeistadt, Deutsche Ornitholog Ges Halle, 
Ornitholog Cential-Ver Hamburg, Zoolog Ges, Ber (1862, Ac) 
Hanover, Bienenwirthschaftl Central- Ver , Centralblatt (1865, Ac) 
Leipzig, Sdchs Seidenbau Ver , Zeitschr (1868, Ac ) Munich 
Entomolog Ver (1876) Fischerei V er , Mittheil (1876, Ac ) Ndrd- 
Imgen, Ver Deutscher Bienenwir the, B -Zeitung (1845, ) Ratisbon 

Zoolog -mineralog Ver (see class 1) Stettin, Orwi/Ao/og Ver (1873) 
Jahresber (187^ Ac), Entomolog Ver (1837), Zeitung {1840, 
Ac) Tneste, Zoofog Inst u Zoolog Station (1875), Arbeiten (1878, 
Ac) Troppau, Schles Bienenzucht-Ver (1873) Vienm., Entomolog 
Ver, Embryolog Inst, Mittheil (1871, Ac), Ornitholog Ver 
Wurzburg, Zoolog -zootomisches Inst (1872), Arbeiten (1874, Ac) 
Switzerland :^rn, Schweiz Entomolog Ges (1858), Mitteil (1862, 
Ac) Geneva, Assoc Zoolog du Leman, Soc Ornitholog Sutsae 
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{t6t5), bull (iS66, &,c) Lunch, Internal Hritomologenveretn {1886) , 
Soctetas Entomologtca (1886, <S.c ) Italy Casalc, Soc Bacologtca, 
Boll (1866, &c ) Florence, Soc Allantina Ital , La SencoUura (1865, 
&c), Soc Entomolcg Ital, Boll (1869, &c) Naples, Zoolog 
Station, MtUhetl (187^ Palermo, Soc dt Acdimaz , AtH (1861, &c ) 
Pisa, Soc Malacolog Ital , Boll (1875, Ac ) Rome, Soc dt PtstcoH 
Ital (1872) Bflgium Antwerp, Soc Roy de Zoologte (1843) with 
Jardxn Zool and Mus Brussels^ Soc Roy de Zoologte et Malacolo- 
gtque de Beige (1863), Annales (1870, &c) Soc Entomolog de 
Belgtque (1856), Annales and Bull (18^7, &c) Holland 
A msterdam, A' Zoolog Genootschap Natura Artts Magtstra (1838), 
Btjdragen (1848), Jaarboek^e (1852, &c ) and Tijd^ikr (1863, 
&c ), zoolog garden and museum The Hague, Nederl Lntomolog 
Vereen , Ttjdschr (1857, dec) Rothrdam, Nederl Dterkundtge 
Vereen , Ttjdschr (1874, <S:l ) Norway Bergen, Selskabet for 
Norges Rtskerter Christiania, Det Btol Selskah (1894), Aaresber 
Sweden Stockholm, Fntomolog Forentng (1879), hnt Ttdsknft 
(1880, &c ) Russia Moscow, Acclimat Soc St Petersburg, Rus 
Stan Fntomolog Soc {1859), Horae societatis entom ross Argen- 
tine Republic Buenos Aires, Soc Zoolog sArgenttna, Pertod 
Zoolog (1875, &c), Soc Entomolog Argent 

XI Anthropoiocy 

The Congris International d‘ Anthropologic et d’ Archiologte Pri- 
histonques held its first meeting at Neuchatel in 1866 , it issues 
Comptes rendus (1866, &c ) The Royal Anthropological Institute of 
Great Britain and Ireland was founded m 1871 upon the Ethno 
logical Society (1843), which published a Journal (1848-1856) and 
Transactions ^1859-1869), and the Anthropological Society (1863), 
which issued Memoirs (1863-1869) and the Anthropological Review 
(1864-1870) The Institute brings out a Journal (xS-^i, &c ) 

Sydney, Roy Anthropolog Soc (1896) Bombay, The Gatha Soc 
(1903). occasional pamphlets 

United States Ashtabula, /I niAro/bo/og' Soc Cleveland, 

Inst Anthrop (1890), Journal New York 4 mer Ethnolog Soc 
(1842), Trans (1845-1853) and Bull (1860-1861) , formerly Anthro 
polog Inst Journ (1871) Washington Anthropolog Soc (1879' 
Trans (1882, &c), Amcr Anthrop Assoc (1902), Amer Anthro- 
pologist Havana (Cuba), Soc Antrop France Grenoble, Soc 
dauphtnotse d Ethn et d Anthrop (1894), (1894, &c) Lyons, 

Soc d’ Anthrop (1881), Rm// (1881, &c) Pans, Soc d' Anthropologic 
(1859 , recognized 1864), Bull and Mim (i860, &c ) , Soc d Ethnogr , 
Annuaire (1862, &c ) and Revue (1869, &c ) Soc des Traditions 
Poi>ulaires (1886), Revue (1886, dec ) Germany and Austria- 
Hungary Berlin, Ges f Anthropologie, &c (1869), Ztschr (1870, 
dec) Verhandl (1871, &c), Deutsche Ges fur Anthrop hthn dec 
(1870), Archtv (1866, Ac) BrunswicI , Deutsche Ges f Anthro- 
pologic, Archtv (1870, Ac) and Corr -Blatt (1874, Ac) Budapest, 
Magyar Ndprajzt Tcirsasag (1889), Ethnographia (1889, Ac ) Cologne, 
Ver zur For derung des Stadt-Rautenstrauch-Joest Museums fur 
Volkerkunde (1904), Jahresber (1904, Ac) Gorhtz, Ges fiir Anthrop 
Ac (1888), Jahresheftc Gottingen, Anthropolog Ver , Mittheil 
(1874, Ac) Kid, A throp Ver (1877), Mitteil (i888, Ac) 
Leipzig, Vei f Anthropolog , Ber (1871, Ac), afterwards joined to 
the Ver der Erdk Munich, Ges f Anthropolog Ac (1870), Beitr 
(1876, Ac) Stuttgait Anthropolog Ges {1871), I undbtr (i8«33, Ac) 
Vienna, Anthropolog Ges (1870), Mittheil (1870, Ac) Ttaiy 
F lorence, Soc Ital dt Antropologia ( 68), Archivto (1871, Ac) 
Belcium Brussels, Soc d Anthrop , But (1882, Ac) Sweden 
S tockholm, Svenska Sallshapet for Antrop (1873), Ttdsknft (1873, 
Ac) Spain Madnd, Soc Antrop log Esp , Revista (1875, Ac) 
Russia St Petersburg, Russian Anthrop Soc (1888), Protokoly- 
zasedantf (1901, &c ) 

XII Sociology (Econom* Science, Statistics, Law, Education) 

The international societies are the Association Internationale pour 
le Progris des Sciences Soctales and the Congris International de 
Statistique, which first met at Brussels in 1853 Both have issued 
Comptes rendus The Congrds International de Bienfatsance may be 
traced to a suggestion at the Congris Pdnitentiaire held at Frankfort 
m 1847 The first meeting took place at Brussels m 1856 The 
Inst Jnternat de Sociologte (1893) his its headquarters at Pans 
The National Association for the Promotion of Social Science (1857) 
had united with it in 1864 the Society for Promoting the Amendment 
of the Law It held a yearly migiatory mttling and published 
Transactions (185^ Ac ) and Social Science (ibOG, Ac) The Socio- 
logical Soc , the Eugen cs Education Soc and the Roy Economic 
Soc are established in London Ihe Royal Statistical Societv (1834), 
incorporated 1887, publishes a Journal (1839, Ac ) Cobden Club 
(i8b6), for the diffusion of the political and economical principles 
with which Cobden s name is associated, has issued a variety of 
publications Institute of Actuaries (incorp 1884) , Institute of 
Chartered Accountants (1880) , Institute of Bankers (1879) , the 
Society of Incorporated Accountants and Auditors (1885), and the 
Chartered Institute of Secretaries, also meet in Ixmdon There are 
also the Manchester Statistical Society (1833), with Transactions , the 
Faculty of Actuaries in Scotland and the Scottish Society of 
Economists (1897)^ both meeting at Edinburgh , and the Statistical 
and Social Inquiry Society of Ireland (1847), with a Journal, 
at Dublin After the Inns of Court {qv), the most important of 
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Bntish legal societies is the Law Society (1827, mcorporated 1832, 
remcorp 1845) , it began courses of lectures for students m 1833’ 
and was appointed registrar of soUcitors ten years later, and ob- 
tamed supplementary charters in 1845 and 1878 This society has 
a fine building, with library and examination hall in Chancery Lane, 
London There are over 70 provincial societies most of them being 
asi^ciatcd with the parent body The Verulam Society (1846) 
published a few books and came to an end Jhe Selden Society 
estabhshed in 1887 for the promotion of the study of the history of 
law, prints ancient recor iS The headquarters of the Association for 
the Reform and Codification of the Law of Nations are in London, but 
conferences are held in \arious continental towns The C hartered 
Institute of Patent Agents (founded 1882 incorporated 1891) issues 
Transactions The Juridical Society of Ldinburgh (1773) published 
five editions of a Complete System of Conveyancing Ihe Ascham 
Society was founded in 1879 for the improvement of ediirational 
methods and the Society for the Development of the Science of Educa- 
tion (1875) issued Transactions 

United States Baltimore, Amer Pol Sc Assoc (1903), P/oc 
Boston, Amer Soc Sc Assoc Amer Statist Assoc (1839), Collec- 
tions (1842, &c ) Cambndgt j /I wrr Leon Assoc (1886) Newlork. 
Am, Inst of Social Service Social Service (1899, Ac ) . Actuarial Soc 
of Amer (1889) Phil idcljiln i Amer lead Pol and Social Sc (1889) 
Annals Amer Bar Assoc , Reports Assn of Amer Law Schools {twi) 
V^ashington, Amer Soc of hit Law {ujoG) Journal, Nat Educ 
Assoc (1857), Proc France Grenoble, 5 oc de Statist (1838), Pm// 
{1838, Ac) Marseilles, Soc de Statist (1827), Ripertoire (1837, 
Ac) Soc Sc industr {1871), Bull (1872, Ac) Pans, Soc Int des 
Etudes Pratiques d Econ (1856, recognized 1869) , Soc Fran de 
Statist Untv (1829), Journal issued jointly with Acad Nat since 
1849, Soc de Statist ffc Pans (i860, recognized 1869), /ourn (i860, 
Ac). Soc de Ligtslaiton Comparie (1869 recognized 1873), Bull, 
Annuaire de L6g Fran f , and A nn de Lig Etran Soc pour ITnstr 
Eliment (1815, recognized 1831), Bull , Soc de Linguistique (1864), 
MIm (1868, Ac ) , Soc de I hnseignement Supirieure (1878), Rev 
(1881, Ac), Soc dteon Soctale (1856) Les Ouvrters des deux 
mondes (1857, Ac), La Riforme sociale (1881, Ac), Soc d'Econ 
Pol {1842). Annales {1846-1847), Bull (1B88 Ac) Soc de I Bcole des 
Charles (1039), Mim St Maixcnt, Soc de Statist des Deuv-Sivres 
Toulouse, /lead de Lt^s (1851), Rec (1851, Ac) Germans ind 
Austria-Hungary Dcbreczen, Magyar Kir Gazdasdgt A had 
(1868) Berhn, Volkswirths Ges (i860), Volkswirths Zeitfragen 
(1879, Ac) Ver f deutsche Volkswirths (1876), Ztschr (1880, Ac), 
Ver f Forderungd Handelsfreiheit (1878) , Mittheil (1879, Ac) Ver 
f d Statist , Jurist Ges (1859), Jahresber (1863, Ac) Dresden, 
Slot stischer Ver (1831), Mittheil Erankfort, Statistische Ges 
Junstische Ges (1866), Rundschau (1867, Ac ) Akad fur Sozial- u 
Handehwissenschaften (1901) Freiburg, Badische Heimat (1893), 
Volkeskunde Halle, Kantgesellschaft (1904), Kantstudien I^i- 
bach, Jurist Ges Leipzig, Ver f wiss Padagogik, Jahrbuch and 
Mittheil Italy Tortona, Soc dt Storia Econonita, Boll Belgium 
Brussels, Ligue de VEnseignement (1864), Bull Soc Centr des 
Instituteurs Beiges (i860), Le Progris , Ins* Solvay de Sociologte 
(1901) Holland Amsterdam, Ver voor de Statist in Kederland, 
Jaarboekje (1849, Ac ) and Jaarctjfers (1882, Ac ) Spain Madnd, 
Junta Esladt St , R Acad de Jurisprudencia y Legis (1763,1826), 
R Acad de Ctenctas Mor y Pol (1857) Russia Moscow, / mm- 
diccU Soc St Petersburg, Pedagogical Soc Egypt Cairo, Bureau 
Central de Statist Havana (Cuba), Soc Leon de Amigos del Pats 
(1792), Memorias Japan Tokio, Statist Soc 

XIII Medicine and Surgery 

The first meeting of the Congris Midical International was held at 
Pans m 1867 a Bulletin has been Lssued annually since 1868, and 
the first Surgical Congress was held in Pans in 1885 The first 
Congris Piriodique Internal d Ophthalmologie took place at Brussels m 
1857 The Royal Colleges of Physicians and of Surgeons of London, 
Edinburgh and Dublin do not come within our scope Ihe Medical 
Society of London (1773) is the oldest m the metropolis , it has issued 
Memoirs (1787-1805), Transactions (1810, Ac), and Proceedings 
(1872, Ac) The Royal Society of Medicine w is formed, by Royal 
charter m 1907 by the amalgamation of tlit following societies 
Rov Med and Chtr Soc (1805), Pathological Soc (1846), Epi- 
demiological Soc (1850), Odontol Soc of Gt BrHatn (18^6), Obstetrical 
Soc {iS'ib), Clinical Soc {1867) , Dermatological Soc of London {1882), 
British Gynaecological Soc (1884), Neurolog Soc (1886), British 
I aryngol Rhinol and Otological A ssoc {18S8), Laryngol Soi (1893), 
Sof of Anaesthetists (1893), Dermatol Soc of Gt Brit and Ireland 
(1894L Otological Soc (1899), Soc for Study of Diseases in Children 
(1900), British Electro-therapiutic Soc (1901) and the 1 herapeutical 
Soc (1902) Most of these societies have separate 1 ransactwns or 
Proceedings Other London societies (past and present) include the 
Abemethian Society (1795) which issues Proieeding'i British Dental 
Association (1880) with a /ottmo/ (1880 Ac) British Homoeopathic 
4 ssoctatton (1859), with Annals {i860, Ac) British medical 
Issociatton (1832) which has more than forty home and colonial 
branches and publishes Bntish Medical Journal (1857. Ac ) , Hahne- 
mann Publishing Society (1852), Materia Medica (1852, Ac ) , 
Harveian Society (1831) Hunterian Society (1819), Trans Lister 
Institute (mcorp 1891), Medico-Legal Soc of London, I runs : 
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Medtco-Psycholog Assn of Gt Dntatn and Ireland (i})4i mcorp 
iSq-s) , New Sydenham Society (1858) which published Biennial 
Retrospect (1867, &c ), and translations and rcpiints of books and 
papers of value, succeeded the old Sydenham Society (1844-1858), 
’ • ’ ’ . . - . , ^ 


Calcutta, Med 


which issued 40 vols , Obhthalmological Society (i8o<,, . 

Pharmaceutical Society (1841), with museum, Pharmateutual Journal 
(1842, &c ) , Physiological Association (187b), Journ of Physiology 
(1878, Ac ) , Rontgen Soc , Journal , Royal Institute of Public Health 
(1886 iiicorp 1892), Journ Royal Sanitary Institute (187O incorp 
1888), the council of which appoints c aminers directs Parkes 
Museum founded in 1876 m memory of Dr E A Parkes Society of 
Medical Officers of Htalth (1850), I rans and Public Health, Soc of 
Public Analysts Analyst The provincial socit ties arc veiy numcious 
and include Bradford Med Chir Soc (18O3) , Bristol Med Chir 
Soc , Cardiff Med Soc (1870), Liverpool Sch of I topical Med 
(1898, incorp 1905), Memoirs, Manchester Med Soc (1848), 
Newcastle upon-Tync, North and Durham Med Soc (1848) 
Dublin Rov 'tcaa of Med in Ireland (1882), Trans (1883, &c), 
Pharmac Soc of Ireland (1875) Edmburgh Roy Med Soc 
(1737, charter 1778) Harvetan Soc (1752), Medico-Chirurg SoCt 
(1821) Trans (1824 Ac ) , and Obstetrical Soc (1840) Aberdeen, 
Med Chir Soc (1789) Glasgow Medteo-Chtrurg Soc (iSoo) 
based upon Med Soc and Med Chirurg Soc (both 1814), jomed 
by Path Soc in 1907 

AusxR^u\ Melbourne, Soc of Victoria Austr Med Journ 
(1856 &c) Canada Montreal, Union Mid du Canada, Revue 
(1872, &c ) , Canada Med Assoc , Trans (1877, Ac ) India Bom- 
Uy, Med and Physical Soc, Trans (1838, &c) 

Soc , Trans (1883 &c ) 

United States Amer Pub Health Assoc , Reports (1873, &c ) , 
Amer Dental Assoc I rans (i860, &c) , dJoAAmer Inst of Homoeop ^ 
Trans (1878, &c ) Ihe headquarters of the American Medical 
Association (18^7) are at Chicago, it pubhshes a Journal Ihe 
American Surgical Association (i88o) unites at Washington every 
third year with the Congress of American Physicians and Surgeons 
The State metlieal associations include those of Alabama, Trans 
(1869 &c ) , Georgia, 7 raws (1873, &c), Maine Trans (1853, &c), 
Missouri, Trans (1851, Ac ) , and South Carohna, Trans Tne 
State medical societies include those of Arkansas, 7 rans (1877, &c ) , 
California Trans (1870, Ac), Illinois, /raws (1851, Ac), Kansas, 
Trans (1867, Ac ) Michigan, Trans (18O9, Ac ) , Minnesota, I rans 
(1874, Ac), Nebraska, Trans (1809, Ac), New Jersey Trans 
(1859 Ac ) , Pcnnsylva 11a, 7 rans (1851, Ac ) , Rhode Island, I rans 
^877, Ac), Texas, 7r ns {1874), and Wisconsin Trans (1880, Ac) 
To these have to be added the following town assoeiations Albany 
Med Soc , Journal (1807, Ac ) Baitimore, Med and Chirurg 
Faculty of Maryland irans (1856, Ac ) Boston, /fwer Gynaecolog 
Soc, Trans (187O Ac J Mass Medico Legal Soc, Trans (1878, 
Ac) Denver, Acad 0} Med (1903) New York, Acad of Med, 
Trans (1847, &c) aad Bull (i860 Ac), Med Soc Irans (1815, 
Ac), Medteo-Chtrurg Soc, Trans (1878 Ac) Amer Surg Assoc, 
1 rans (1883, Ac ) , Medico-Legal Soc Sanitarian (1S73 Ac ) , Amer 
Ophthalmolog Soc, Irans (1865 Ac) Path Soc (1844), Trans 
(1875-1879), Prac (1888, Ac) Philadelphia, Med Soc Trans 
(1850 Ae ) , Obstet Soc Trans (i86g, Ac), Amer Pharm Assoc, 
Proc Patholog Soc (1857) Irans (1897, Ae ) Coll of Physicians 
(1787) , Imer Soc of Iropical Med (1903) Richmond, Med 
Soc Trans (1871, Ac) 

France Bcsan9on Soc de Mid (1345), Bull (1845, Ac) 
Bordeaux Soc de Mid (1798), Journ (1829 Ae ) , Soc de Pharm 
(1834) Bull (i860, 'kc) Soc de Mid etdeLhirurg Soc d' inat et 
de Physiol {iSyg), Bull (1880) Caen, 5oc de Med (1799, known 
by its present name since 187',), Journal (1829) Mim (1869) 
Charab6ry, Soc de Mid (1848) Cotnples rend (1848 Ac ) and Bull 
(^1859 Ac ) Grenoble Soc ae Mid Havic Soc de Pharm (1858), 
Mini Lille Soc do Med (1843) Bull (1845 Ae ) Lyons Soc Nat 
de Mid (1789), Le Lyon mid (1869, Ac ) Marseilles Soc de Mid 
(1800) Lomptes rend (1820 1853) and Le Mars mid {1809 Ac), 
Soc Mid -Chirurg (1872) Paris Soc dcMid Pratique {iSoH) Bull , 
Acad Nat de Med (1820) Soc Nat de Chirurg (1843, reorganized 
1859), Mim (1847, Ac) and Bull (1851, Ae ) , Soc Anat (1803) 
Bull (1820 Ac ) , Soc Clinique, Bull (1877, Ae ) , Soc Mid des 
Hdpitaux Bull (1849, Ac ) Sor Mid Ligale Soc de Pharm 
D803) Journ (1815, Ae ) , Soc de Thirapeutique , Soc Fran de 
Hygiinc Soc Centr de Mid Vilinnatre (1844) Bull , Assoc Int 
de I Inst Marty (1898) (for examining physiological methods and 
apparatus^. Bull , Travaux Rouen, Soc de Mid (1821), Union Mid 
(loot Ac) Soc Libre des Pharmactens {1802) Bull Toulouse, Soc 
ae Med (1801), Bull and Revue (1867, Ac ) Tours, Soc Mid 
(1801) Germany and Austria-Hungary Deutscher Arzteveretns- 
bund (1872), Verhandl Central Ver d Zahnarzte (1859) Mittheil , 
D V elerindrrath {1874) D Apotheker-Ver (1820) Archtv (1822 Ac) 

Bcrhn Ver f Heilkunde (1832) Magt /-a-- ^ -- -< 

Geburlshiilfe u Gynakologte (iT ' "■ 

Heilkunde (1855) Berl Med 
Physiolog Ges (1875), Verhandl (1877 Ac) D Ver ~f Med 
Statislik (z868) , Ver Homoop Arz/e (iSp) Ztschr (1882, Ac). D 
Ges f Chirurgie (1872), Verhandl Bonn, Verband der Arztl 
Vereine (1865) Breslau, Ver f Physiolog Heilkunde (1848), Ztschr 
(1850, Ac), Verband d Schles Arzie-Ver (1878) Cologne, Rhein 


, „ , Magazin (1835, Ac), Oes f 

Gynakologte (187b), Ztschr (1877 Ac), Ges f 
" ' ''td Ges (i86o), Verhandl (1865, Ac) 


Med Chirurg Ver (1848), Organ (1852, Ac) Darmstadt Arztl, 
Kretsver (1844) Dresden Ges / Natur- u Heilkunde (181S), 
Jahresber (18,18, Ac) EtlamBen, Physik -Med Soc (1808), Sitzungs^ 
ber (1870, Ac ) E'rankfoit, Arztl Ver (1845), Jahresber (1857, Ac ) 
Hamburg, Arztl Ver (1816) , Deutsche Ges fUr Gesch der Medtztn 
(igoi),Mittetl HaxioveT, Ver Analyt Chemtker (iSy 8) Heidelberg, 
i^hihal Ges (1857) Med -naturwissenscnaftliche Ges (1854), 

Zeitschr (1874, Ac ) Komgsberg, Ver f wtss Heilkunde (1851) 
Leipzig, Med Gcs (1829) Ges f Geburtshdlfe (1854), Mittheil , 
Homoop Central -Ver (1829), Magdeburg, D Chirurgen - Ver 
(1844) Ztschr (1847, Ac ) Munich, Arztl Ver (1833), ■ 

Blait (1854, Ac) btrasburg, Soc de Mid (1812) Mim (1850, 
Ac), Soc Vitinn (1804), Medtztnisch -Naturwissenschaftlicher Ver 
(1873) Stuttgart Wiirltemb Arztl Ver (1831) Corr -Blatt (18^2, 
Ac) Hahnemannta (1868), Mittheil (1873, Ae ) , Apotheker-Ver 
(^822) Pharm W ochenblatt {i8(ji. Sec) Vienna K k Ges derArzte, 
Ztschr (1844, Ac ) , Ges fiiv tnnere Medizin u Ktnderhetlkunde, 
Med Wochenschrift Weimar, Med naturmss Ver (1863) Wurz- 
burg, Phystkal -med Ges (1849), Verhandl (1850, Ac ) Switzer- 
land Geneva, Sot Mid Zurich Soc de Mid , Schweiz Apotheker- 
Ver IrALY Bologna Soc Med -chirurg Genoa, Accad Med- 
clnrurg Milan, Soc Ital d' Igtera Modena Soc Med -chirurg 
Naples Real Accad Med -chirurg Palern o R Accad delle Sc 
Med {ib^g), Atti (1889, Ac) Rome, R Istit Ftstco - patologtco 
Turm, Accad Real Med -chirurg Belgium Antwerp, Soc de Mid 

i i839). Annates Brussels, Acad Roy de Mid (1841), Bull (1841, 

cc ) and Mim (1843, Ac ) , Soc Roy de Pharm (1845), Bull , Soc 
d'Anat Patholog (184b) , Annales , Soc Beige de Mid Homceop , Soc 
Roy des Sc Mid et Nat {1822), Journal (1842, Ac), innales (1892, 
Sic), Bulletin (184^ Ac), Inst Solvay de Physiol (1894), with electro- 
physiological, chemical embryological and other la^ratones, and 
lecture Imll Ghent Soc de Mid. (1834), Annales LiSge, Soc Mid - 
chirurg Hoi land AmsUidam, Genootschap ter Bevordenng der 
Genees- en Heel-Kunde, Verna idel (1841, Ac), Nederl Maatschappij 
ter Bevord der Pharmacie Batavia (Java), Geneeskundtge Vereent- 
ging Denmark Copeuhagen, A Med Selskab Vetertnaer Selskab 
Norway Christiania, Sehkab, Magaztn {1840, Sic) Sweden 
S tockholm, harmaceutiska Inst , Svenska Lakaresdllskapet (1808), 
Handl (1813 Ae ) Upsaia, Ldkarefdrenig, torhandl (18O5, Ac) 
Spain Madrid, A Acad Med (1732) Portugal Lisbon, 5 oc de 
Sc Med (1835), /orwal (1835, Ac ) , Soc Pharm Lusitana Russia 
D orpat, Pharm Soc Helsingfors, Ptnska Ldharesdllskapet (1835) 
Handl (1841) Moscow, Phys -med Soc Riga, Soc of Practiced 
Physicians St Petersburg, Soc of Practiced Physicians , Imp 
Pharm Soc Vilna, fm/) Med Soc (1805) Protokoly Warsaw Med - 
( htrurg Soc Tomsk (Siberia) Soc of Naturalt>~ts and Physicians 
(i8bg). Protocol Rumania ] xi,sy, Soc of NaturaliA^ and Physicians 
(183Q), Bulehnul Grefce Athens, Soc Mid lURKEY Constanti- 
nople, Soc Imp de Mid , Soc de Pharm Central and South 
America Buenos Aires A soc Med Gox&cas, Escuela Med Guada- 
lajara (Mexico), Soc Med Merida (Mexico), Soc Med Mexico Acad 
de Med , Soc Med Monte Video, Soc de Med Rio do Janeiro 
InsMuto Oswaldo Cruz, founerly Instituto de Mangutnhos (for the pro- 
motion of expenraental pathology) , Soc Med e Cirurgia Santiago 
Soc Aled Japan Tokyo, Soc for Adv of Med Sc , Irans (1885, 
Ac ) 

XIV Lngineering and Architecture 
T he pnncipal Enghsh society dealing with mechanical science is 
the Institution of Civil Engineers (established m 1818, mcorporated in 
1828), which pubhshes T ransactions (4to, 183O-1842) and Minutes of 
Proceedings (Svo, 1837, Ac ) George Stephenson was the first 
president of the Institution of Mechanical Engineers which was 
founded at Birmingham m 1847, removed to London m 1877, and 
registered under the Companies Act in 1878 It holds migratory 
meetings and publishes Proceedings The Society of Engineers (1854), 
with Iransacitons (ibOi Ac ) the Civil and Mechanical Engineers’ 
Soctc/y (1859) , ttiQ Iron and Steel Institute {i8bg, incorp 1899), with 
Journal and Mem the Surveyors’ Institution (i868, mcorporated m 
i88i), which pubhshes Transactions and holds professional examma- 
tions the Aeronautical Society of Great Britain (1866), the Insti- 
tution of Electrical Engineers (1871, meorp 1883), Journal, tha 
Institution of Mining Engineers has associated with it many branch 
institutions in the provinces. Journal , the Institute of Gas Engineers 
H8O3) , the Illuminating Engineers’ Soc (1909) , the Inshtuie of 
Metals and tlie Instn of Mining and Metallurgy, meet in 
London iherc are institutions m the provinces at Bradford, 
Bristol, Cardiff (1857, incorjj in 1881), Chesterfield (1871), Dubhn 
(1835 incorp in 1857) Glasgow (^1857 •with. 1 ransactions) Liverpool 
(1875), Middlesbrough (1864), Newcastle-upon-Tyne (1852 incorp 
in 1876, with Transactions), Nottingham (1871), Dudley (1866), 
and ^llast (1892) 

Ihe leading architectural society is the Royal Institute of British 
Architects founded m 1834, mcorpoiated in 1837 and granted new 
charters m 1887 and 1908 It appomts examining professional 
boards and pubhshes Transactions (1836 , 1879 Ac ) and Proceedings 
(1879 Ac ) There are also the associations of Birmmgham (1873) 
Edinburgh (1850) Exeter (1843), Glasgow (1868), Leeds (1876), 
I cicestcrslure (1855), Liverpool (1848), Manchester (1875), Newcastle- 
upon-l yne, and the societies of Manchester (i 865) and Oxford (»• H37) 
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The ArcHttsctural Assoctahon of London publishes a SkeUh Book 
(1870, &c ) The Architectural Publishing Society (i 848) has published 
Essays (1848-1852), anu since 1852 has been bnngmg out a Dictionafy 
of Architecture There is also a Society of Architects (1884 incorp 
1893) The Roy Inst of Architects of Ireland meets in Dublin and 
publishes a Journal 

United State*? New York Inst of Mining Engineers 
Amer Soc of Civil Engineers, Trans Amer Soc of Mech Eng, 
Trans Amer Inst of Min Eng Amer Inst of Architects 
Washington, Soc of Naval Eng France Lvons, Soc 4 cad 

d’Arch Annales &c) Pans Soc des Inginteurs Civih, 

Annuaire (i8^S &c ) Soc Cent des Architectes Bull (1851 Ac) and 
innales (1875, &c ) , it has held a congress since 1875 Saint- 
Eticnne Soc de ITndustne Min (1855) Bull Germany and 
Austria-Hungary Berlin, Ver Deutscher Ingenieure 7 tschr 

(1857) and Wochenschnft (1877, &c ) , Ver f Etsenbahnkunde A had 
des Bauwesens , Architekten Ver , Ztschr Breslau, Ver f Oes der 
Bild KUnste (i^2) Constance, MUnsterbau Ver (1881) Dresden 
Sachs Ingen -u Architekten- Ver Protok Hanover dir/t-u Ingen • 
Ver Ztschr Klagenfurt Berg- und Hutten-Mannmehen Ver Leoben, 
K h Berg-Akad Munich, Bayr Arch - u Ingen -Ver, Ztschr 
Prague Arch - und Ingen -Ver Vienna Osterr Ingen - u Arch - 
Ver Ztschr , Ges f Btld Kiinste Switzerland Lausanne, 
Soc Vaudotse des Ingin et des Arch Zurich, Ver Schweiz Ingen 
u Arch Italy Turin, Soc deglt Ingeneri, AUt (1868-1870) 
Belgium Brussels Assoc des Ingin Liege, /Jssoc des Ingin (1847) 
Annuatri (1851, &c ) Holland Amsterdam, Maatschappij ter 
Bevordenng der Bouwkunst, Bouwkundtge Biidragen (1843, &c ) 
The Hague, Kon Inst van Ingen , Verslag (1848 &c ) Verhandel 
(1848, &c )and (1870 &c ) Spain and Portugal Lisbon 

Assoc dos EnMnhetros Civ Port , Soc dos Architectos e Archeologos 
Madrid, Soc Central de Arquitectos 

XV Naval and Miutary Science 

The Royal United Service Institution first known as the Naval and 
Military Library and Museum (1831) took the name of the United 
Service Institution m 1839 and was incorporated m i860 its pro- 
fessional museum is housed in the banqueting hall at Wliitehall , 
it publishes a Journal (1857 &c) The Institution of Naval 
Architects (i860) publishes Iransactions (4to i860, &c ) The 
Royal Artillery Institution (^838), which issues Minutes of Pro- 
ceedings (1858 <tc ), IS at Woolwich and the Royal Engineers' Institute 
(1875) which issues Royal Engineers' Professional Papers atChathain 
The Navy Records ^oc (1893) pubhshes works connected with the 
history of the Bntish Navy Canada Toronto Military Inst 
India Simla United Service Institution 

United States TAq'n Yor')x. Military Service Inst {\8^8), Journal 
(1879, &c ) , Soc of Naval Architects and Marine Eng , Proc Anna- 
polis U S Naval Institute (1873) Proc France Pans Riunton 
des Ofpciers, now Cercle Militaire, Bull (1871, &c ) Germany 
and Austria-Hungary Munich Mihtdr Ges (1808) Jahrbuch 
(1871 «&c ) Vienna A k Miht -Geogr Init , A rbeiten {1871 &c ) 
Holland Utrecht Vereen tot Verspretding van Kenms aangaande 
s Lands Verdedigtng, J aarsverslag (1872 Ac ) and Werhen Norway 
C hristiania, Militaere Samfund Nordsk Miltt Tidssknft (1848 &c ) 
Denmark Copenhagen, Krigsvidenskabehge Selskab, Milit Ttds 
skrift{}.8yi &c ) 

XVI Agriculture and Trades 

The Royal Agricultural Society of England began as the English 
Agricultural Society in 1838 and was incorporated in 1840 It holds 
annually one migratory meeting m some part of England or Wales 
and meetings m London, where are its headquarters , it publishes a 
Journal (1840 &c ) Among provincial agricultural societies and 
associations may be mentioned — Aberdeen Roy Northern Agr Soc 
(1843) Arbroath, Angus Agr Assoc Banbury (1834) Basing- 
stoke, Roy Counties Agr Soc (1859) Bath Bath and We^t of Engl 
Soc and Southern Counties Assoc (founded m 1777 enla’-ged in 1852 
and reorganized m 1866) I etters and Papers (1780-1810) and Journal 
(1852 Ac) Belfast, Chemteo-Agr Soc of Ulster (1845) Proc , 
N E Agr Assoc of Ireland Birkenhead Wirral and Btrtfenkead Agr 
Soc (1842) Brecknock (1855) Carluke (1833) Chelmsford Essex 
Agr Soc (1858) Chertsey (1833) Doncaster (1872) Dublin Roy 
Agr Soc of Irelayii (1841) Ldmburgh, Highland and Agr Soc of 
Scotland (1784 incorporated m 1787) Trans (1799 Ac) Halifax 
(1839 enlarged m 1858) Ipswich Suffolk Agt Assoc (1831) 
Utley, Wharfedate Agr Soc Paisley Renfrewshire Agr Soc (1802) 
Warwick Worcester (1838) Akrica Cape Town Agr Soi 
Australia Sydney Agr Soc of N S Wales British Guiana 
G eorgetown, Roy Agr and Commercial Soc Canada Montreal 
Soc dAgr India Calcutta, /fgr and Hortic Soc , Journ (1842 
Ac ) 

United States There were agncultural societies formed al 
Philadelphia and in South Carohna in 1785 1 he New York Soc for 

the Promotion of Agriculture, Arts and Manufactures (1791), the 
Massachusetts Soc for Prom Agriculture (1792) and Columbian Agr 
Soc (1809), issued publications Albany State Agr Soc (1832) The 
Cultivator and Journal Atlanta State Agr Soc Boston Inst of 
Technology PLohokon, Stevens Inst of Technol Madison, Slafa ,4 gr 
Soc , Trans (1852, Ac ) Sacramento, Soc of Agr and Hortic San 
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Francisco Agr and Hort Soc Troy, Rensselaer Polytechnic Inst 
(1824), IVorcester Polytechnic Institute Journ (1879, Ac) 

France Algiers, Soc d’Agr {1840), Bull Agen, Soc a’ Agr 
(177b), Rec (1800, Ac ) Amiens Soc IndustnHle (1861), Bull 
Angers, Soc d’Agr (i799)> formerly Acad d Angers, Proc -verb 
(i846-i8;54), Mim (1831, Ac ) Documents (1896 Ac ) Bordeaux, 
Soc d’Agr Boulogne, 5oc d'Agr Caen Assoc Normande pour 
I'Agr , I’Industne, Ac (1831), Annuaire (1835 Ac) Soc d’Agr et 
de Commerce (1762) Mini (1853-185?) and Bull (1827, Ac) 
Chfilons-sur-Marne, Soc d'Agr, Ac (1750), Lomptes rendus (1807- 
i855)r Mim (1855, &e ) Douai, Soc dAgr, Ac (1799), Souv 
(1861-1885) Mim (1S26 Ac) Elbeuf Soc Industr (1858), Bull 
Grenoble, Soc d'Agr et d Hortic (^1835) Sud-Lst (1855 Ac ) Lo 
Mans Soc du Matirtcl Agr (1857), BmW Lyons, Soc des Sc Industr 
(1862), Annales Montpellier Soc d’Agr (1799) Bull (1808 Ac) 
Nancy, Soc Cenir dAgr Pans, Soc Nat dAgr de France (ly 61 
reconstmeted in 1878 with a view of advising Go/ernment on agn- 
cultuial matters), Mim and Bull Pcipignan, Soc Agr Scieniifique 
et Litt (1833) Bull (1834 Ac) Reims Soc Industr [18^1,) Bull 
(1858 Al ) Rouen Soc Industr (1S72) Bull Soc Libte d Emula- 
tion, Commeice et Industrie (1790) Bull (1797) Saint-Jean- 
d'AngHy, Soc d’Agr (1819) Bull (1833 Ae ) St Quentin, Soc 
Industr (1868) Bull Toulouse, Soc dAgr Vesoul Soc d Encourage- 
ment d’ Agr (1883), Bull Germany and Austria-Hungary The 
migratoiy Congress Deutscher Volkswirthe fiist met at Gotha in 1858 
Agram, Kroattsch-Slav Landwirihs Ges Blatter Augsburg, Land- 
wirths Ver , Landw Blatter Berlin Vereinigt Berlinerkaufieute u 
Industr , Bonn Landwirthsch Central-V er Biemcn Landw rihs 
Ver Breslau, / aMcfttif/As Central-Ver , Schles Central Gewerbe-V er 
Budapest Ungar Ackerbau Ges Mittheil , Industrielle Ges Cissel, 
Landwirths Central-Ver Mittheil Cracow Ackerbau Ges Annalen 
Danzig Volkswirths Ges (1850) Darmstadt, landwirths Ver, 
Ztschr Dresden, K Okonomie Ges , K Sichs Polytechnicum 
Furth, Gewerbe-Ver Gratz, A k Steiermarkische Landwirths Ges 
Greifswald Baliischer Central Ver Halle Landwirths Central-Ver 
Hanover, Gewerbe-Ver Innsbruck, A k Landwirths Ges Wochen- 
sekr , Kdrnt Industrie- u Gewerbe-Ver Jena, Landwirths Inst 
Kassa Magxar Kir Gazdasdgi Akad or Academy for Agriculture 
Klausenberg Magyar Ktr Gazdasdgi Akad (1069) Konigsberg, 
Ostpreuss Landwirths Central-Ver Leipzig Landwirths hreis-Ver , 
Polytechn Ces Linz, K k Landwirths Les Lnbeck Landwirths 
Ver Mittheil Muhlhausen Soc Industr Bull Munich, Land- 
wirths Kreis-Ver Polytechn Ver Nuremberg Polytechn I er 
I’raguc Bohmischer Gewerbe-Ver Industrie Ges, Mittheil and 
Annalen Ratisbon, Landwirths Krets-Ver , Bauernfreund Stutt- 
gart K Wurttemb Central 'stelle Wochenhlatt Tnestc AckerbauGes 
lubmgcn Landwirths Ver Vienna K k Retchs Landwirths Ges 
Ztschr Wiesbaden Gewerbe-Ver Switzerland Bern Okonom 
Ges Lausanne, Sor d Agr de la Suisse Romande Zurich Ver f 
Landwirths u Gartenbau Italy Bologna, Soc A gratia Annali 
Cagliari Soc Agr ed Fconom Florence Soc Econom ed Agi 
Rendiconti Milan Soc Agr dt Lombardia Soc Gen degli AgricoU 
Ital , 'foe d’ Incoragg di Aril e Mestten Discorst Perugia, Soc 
Econom ed Agr , Atti Turin Accad Reale di Agruolt , Assoc Agr 
Ital hsercitazioni Verona Accad d' AgricoU Bfigium Soc Centr 
d IgntuU (1854), Bull Ghent, Soc Roy d Agr et de Bot Li6gc 
Soc dAgr Journ (1850, Ar) Verviers Soc Indu’^tr et Commerc 
(1863) Bull Holland Amsterdam, Aardnjskundig Genootschap 
Veieeniging voor Volksvhjt Denmark Copenhagen A Landhuus- 
holdnings Selskab Det Statist Tabelvaerk Norway CJmstiania, 
Polytekniske Tcrening Sweden A Landtbruks Aftademien 
hP\iN and Portugal Barcelona Soc Econom Actas Lisbon, 
Inst Real de Agric , Soc Promotora de Industr Madrid, Soc 
Econom Matritense Anales Oporto Acad Polytechn Russia 
Dorpat, K LivlSndische Okonom Ges , Jahrbuch Kazan Imp 
Lconom Soc Moscow, Imp Soc of Igriculturists Odessa, Imp 
Agronom Soc of S Russia Riga, Technical Soc St Pcteieburg, 
Imp Fconom Soc Trans Tecnmcal Soc Rumania Bucharest, 
Soc Pohtechnicd (1881), Buletinul South America Kio de 
Janeiro, Soc de Agr 

XVII Literaturf, History and Archaeology 
The Congris International des Orientatistes first met at Pans in 1873 
The Congris BibiiograpJnque International held its first meeting m 
1S78 and 1 he 6 on^i ifcs 5 its first meeting in 1875 The 

first Ihti at Conference of I tin at an^ took place m London m 
1877 Cong c ses of Archivists, Lil rarians and Bibliographers wen 
held al Brussels in 1910 1 he Royal Society of 1 iteiature (1823 m- 

toij,orat<d in 1825) with Traw^aeftons (410 1829 1839, Svo, 1843, 
<\c) and the Royal Asiatic Socieiv (1823) with Journal (1834 
Ac), have their headquarters in London, as well is the follow- 
ing literary societies all of which issue publications Aris- 
totelian (1879), Ballad (1868), Chaucer (i86b) Dante (1881) 
Early English Text {1SO4), East India Association (1866) Hellenic 
Siudits (iSyq) Incorp Soc of lutAozs (1884) Institute of Journalais 
Irish Lit Japan (ibg2) Library A ssociaU0n(i8yy) Libi ary Assistants 
(1805) Malone (1906) Orient^ Translation Fund (1828), Pah Text 
(1882) PI iluloeical Roxburghe Club (1812) Shorthand Viktng 

Club (1892) Wyclif (1882) The Lancashire and Cheshire Histone 
Society (1848), at Liierpool the Manchester Literary Club, with 
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Transacttons and Papers (1874, &c ), and the Matuc Society (i8<8), at 
Douglas, may also bo mentioned In Glasgow are the Ballad Club 
(1876), and the Soc of Lit and Art (1886), and in Dublin 

the Nat Lit Soc of Ireland (1^2) 

The oldest and most important society m England dealing with 
history and archaeology is the Society of Antiquaries of London, which 
enthusiasts trace to an association founded by Archbishop Parker in 
1572 The mcctmgs were not pubhely recommenced until 1707 , the 
picsent body was incorporated in 1751 , it pubhshes Vetera Monu- 
menta (fol , 1747, &c ), Archaeologia (4to, 1770, «S:c ), and Proceedings 
(8vo, 1849, &c ) The Royal Archaeological Institute (1843), issuing 
the Archaeological Journal (1845, &c ) , the British Archaeological 
Association (1843), with Journal (1846, &c ) , the Royal Numismatic 
Society (1836), issuing the Numismatic Chronicle (1838, «S:c ) , and the 
Royal nistoru al Society (x 868) , publishing T ransactions and the works 
of the Camden Society (1838), belong to London as well as the follow- 
mg societies, all of which issue pubhcations Bibliographical (1892), 
British School at Athens, British School at Rome, British Record (1888 
incorp 1893 incl Index Soc 1878) Canterbury and York Catholic 
Record (1904), Egypt Expl Fund (1883) Genealog and Btogr , 
Cymmrodorton (1751-1773, revived in 1820) Dilettanti (1734), Folk 
Lore (1879), Harleian (1869), Huguenot (X885), London and Middle- 
sex Archaeol (1855), London Topogr Soc , Middlesex County Records 
(1884). Palaeograpntcal, Palestine Expl Fund, Parish Registers, Pipe 
Roll (188^, Soc Bibl Archaeol (1870), 5oc for Prot Anc Buildings 
(1877) Outside London are the Roy Soc of Antiquaries of Ireland 
founded m 1849 as the if i/A^nny^rcA Soc , changed to i?oy Hist and 
Arch Assn in 1869 and to present title in 1090 , the Society of 
Antiquaries of Scotland (1780) at Edinburgh, and the Irish Archaeo- 
logical and Celtic Society, at Dublm Among others are — Aberdeen, 
New Spalding Club (1886) , Bedfordshire Archaeological and Archi- 
tect Soc (1844) , Bristol, Bristol and Gloucester Arch Soc (1876) , 
Cambrian Arch Assoc (1846) , Cambridge Antiq Soc (1840) , 
Carlisle, Cumb and Westm Antiq and Arch Soc (1866) , Devizes, 
Wiltshire Arch and Nat H Soc (1853), Durham, Swrfees Soc (1834!, 
Colchester, Essex Arch Soc (1852), Edinburgh, Btbliogr Soc (1890), 
Scottish Hist (x886) , Excicr, Diocesan Arch Soc (1841), Glasgow 
Arch Soc (1856), Kent 4rch Soc (1857), Lane and Cheshire Antiq 
Soc (1883) Leeds, Thoresby Soc (1889), Manchester Chetham Soc 
(1843) , Newcastle-on lyne Soc of Antiq (1813) , Norwich, Norfolk 
and Norwich Arch Soc (184O), Oxford, Arcnitect and Hist Soc 
(1839], and iiisf Soc (1884) , PurtccA Soc ; Reading Berkshire Arch 
and Architectural Soc (1871), Surrey Arch Soc, Sussex Arch Soc 
(1846) , Welshpool, Powys Land Club (1867) , and Yorkshire Arch 
Soc (1863) 

Canada Hahfax, Nova Scotia Hist Soc (1878), Coll Montreal, 
Soc Hist ,Mim (1859, &c), Numism and Antiq Soc {1877), Journ 
(1872 &c) Quebec, JLif and Hist Soc (1824), Tfaws (1837, &c) 
Toronto, Ontario Hist Soc (1888, 1898), Rep , Lit and Hist Soc 
China Hong-Kong,* Roy Asiatic Soc shanghai, Roy Asiatic 
Soc, Journ (1858, &c ) India Bombay, Roy Asiatic Soc 
^ranch) (1804), Journal (1844 &c ) Calcutta Asiatic Society of 
Bengal, Journ (1832 &c ) and P/oc (1865, &c ) , Indian Research 
Soc (1907), Trans Colombo, Roy Asiatic Soc , Journ (1844, &c ) 
Madras, Lit Soc (1818), Journal (1827, &c ) Singapore, Roy 
Asiatic Soc 

United States The central antiquanan body in the Umted 
States IS established at Washington — the Archaeological Institute of 
Amer (1879), which pubhshes Journ Arch (1897, &c ), and 

has aihhatM with it 28 societies, including the Boston Society (1879), 
Cincinnati Soc (1905), Iowa Soc (1902), Wisconsin Soc (1889) New 
York Soc (^1884), San Francisco (1906), North West Soc (Seattle) 
(1906) Albany, Institute and Hist and Art Soc, Trans (1792- 
1819, 1830-1893), Proc (1865-1882) Baltimore, Maryland Hist 
Soc (1844) Boston Mass Hist Soc (1791) Collections {17^2 &c ) 
and Proc (1859, &c). New Engl Hist -Get Soc (1845), Genealog 
Register (1847), Amer Oriental Soc (18 Journ (1849, &c), Amer 
Library Assoc (1876) Lihy Journal, Soc Bibl lit and Exegesis 
(\98o\, Journal [1882 tic), Bostonian Soc (1881) Proc (1882 Ac), 
Brookline Hist Soc (1891) Buffalo Hist Soc (1862) Cambridge Hist 
%c (1905), Proc (1906, Ac), Dante Soc (1881) Chicago, Hist 
'soc (1856) Cincinnati, Hist and Phil Soc of Ohio (1831), Publns 
(1906) Concord, //isX Soc , Coll (1824, &c) Frankfort, A cwlMc/’y 
Mate Hist Soc (1836). iJeg Hartford, ^ wicr Philolog Soc (1869), 
Hist Soc (1825), Co// (18O0, Ac) l.inco\xi, Nebraska State Hist Soc 
(1867), Irans (1885-1893), Proc (1893, &c ) Madison, i/is/ Soc, 
Coll (1849, Ac ) Minneapolis, if IS/ Soc , Coll (1869, Ac) Mont 
pchcr. Hist Soc of Vermont Coll (1869, Ac ) New Haven. 
Amer Orient Soc (1842), Journal (1849 Ac) New Orleans 
Louisiana Hist Soc (1867), Publns (1895, Ac) New York, Hist 
Soc (1804), Publns (1868, Ac ) , Geneal and Btogr Soc (18O9), 
Record (1870), Bibliogr Soc (1904) P^oc (1906 &c),Bull (1907, 
Ac), Amer Numis Soc, Proc (1882) Philadelphia, Hist Soc 
(1824), Mem (1826, Ac), Numism and Arch Soc (1858), Proc 
(1867, Ac ) , Shakshere Soc (1852) Portland, Maine Hist Soc , 
Coll (1831, Ac) Providence, Hist Soc (1822) Coll (1827 Ac) 
Richmond, Vtrg Hist and Phil (1831), Pm6/ (1874, Ac) St Louis 
Missouri Hist Soc {18O6) St Paul, Minnesota Hist Soc (1849) 
Coll Savannah Georgia Hist Soc (1839), Proc Topeka Hist Soc 
(187^), Trans (1881, Ac) Washington, ^rcA Soc (1902), Columbia 


Hist Soc (1894), Rec , Amer Hist Assn (1884), Amer Hist Rev 
(1895, Ac) Worcester, Amer Antiq Soc (1812), Proc and Arch 
Amer (1820, Ac ) 

France The CongrSs Archiologique de la France first met in 
1834 Algiers, Soc Hist (1856), Revue (1856, Ac) Amiens, Soc 


des Antiq (1836), Mim (1838, Ac ) and Bull Angoulfime, Soc 
Arch et Hist (1844), B«// Boidcaux, Soc Archiol (1873), Soc des 
Arch Hist (1858), Archives Hist (1858, Ac ) Bourges Soc Hist et 


Litt (1849), Bull et Mim (1852 Ac) Caen Soc des Antiq de 
Normandie (1823) Mim (1824 Ac) and Bull (18O0, Ac), Soc 
Fran d‘Arch (1834) Comptes rend (1834, Ac) and Bull Mens 
{1835 Ac) Chalon sur-Saone, Soc d Hist et d Arch (1844), Mrfiw 
(1844, Ac) Chamb6ry, Soc Savoisienne d'Hist et d Arch (1855), 
Mim (1856, Ac) Constantine, Soc Arch (1852) Recueil Dijon, 
Comm des Antiquitis (1831), Mim (1882, Ac ) Lille Comm hist 
du Nord (1839), Bull (1843, Ac) Limoges, Soc Hist et Arch 
(1845), Bull , Soc des Archives hist (188O), Archives (1887, Ac ) 
Lyons, Soc Hist , Litt , et Arch (1807), Mim (i860, Ac ) Mont- 
pelher, Soc Arch (1833), (1835 Ac) Nancy Soc a' Arch de 

Lorraine (1845), kUm (1850, Ac) &ixd Journ (1852, Ac) Nantes, 
9oc Arch (1845), Bull (1859 Ac) Orleans, Soc ^rc* et Hist 
(1848), Mim (1851, Ac ) and Bull Pans, Soc Nat des Antiq de Fr 
(1813) (based on the Acadimte Celtique, 1804) Mim (1805 Ac ) and 
Bull (1817, Ac), Soc del'Hist de France (1833), Annuaire (1837) 
and nearly 400 ^ols besides , Soc de I'Ecole Nat des Chartes (1839), 
Documents (1873, &c) , Soc A siatique (1822) Journal A siat (1822, 
Ac),6'c , Soc a Arch etde Numism (1865), Soc del'Hist duProt 
Fran (i866) , Soc de Linguistique , Soc Btbhogr U808) , Polybiblion , 
Soc Philol (1867), Actes (1869 Ac ) , Soc des Etudes Hist (1833), 
PcvMC (1834, t^c), Soc dHist Moderne (igoi). Bull , Soc d'Hist 
Contemp (1890) , Soc de I'Hist de la Rivolution Fran (1888) , Soc 
a'Hist Diplomatique (1886) , Soc des Bibliophiles Fran (1820) , 
Soc des Anciens Textes Fran (1875) Bull Poitiers, Soc des 
Antiq (1834), Mim Rouen, Soc de I Hist de Norm (1869), Bull 
(1870, Ac ) and 75 vols besides , Comm des Antiquitis (1818), Bull 
(1867, Ac) Saint-Omer Soc des Antiq {1831), Mim (1833, Ac ) 
Toulouse, Soc Arch (1831), (1831-1868), Pm// (1869, Ac), 

Acad des Jeux Floraux (1323, reorganized 1773), Rec (1696, Ac) 
Tours, Soc Arch (iSao), (1842 Ac) Germany and Austria- 
Hungary Gesam Ver d D Gesch u Alt Vereine (1852) Agram 
Ges f SUd-Slav Alterth Aix-la Chapelle, Geschichtsver (1879), 
Ztschr (1879, Ac) Altcnburg Gesch u Alterthums Ges (1838) 
Mittheil (1841, Ac) Augsburg, Hist Ver (1820, reorganized in 
1834). Jahresber (1835 Ac) Baden, Alterthums- Ver (1844), 
Schriften Bamberg, Hist Ver (1830) Ber (1834 Ac) Berlin, 
Ver f Gesch d Mark Brandenb (183O), Forschungen (1841, Ac ) , 
Ver f d Gesch Berlins (1865), Schriften, Hist Ges (1871), Mittheil 
(1873, Ac), Archdolog Ges (1842), Sitzungsber , Atchdol Zeitung 
Numism Ges (18^7), Jahresber (1845 &.c). Her old {i8bqi), Phil Ges 
(1843), DcrGcaanAc {1861, Ac ), Ges f D Phtlologie (1877), Jahresber 
(1879, Ac ) , D Bibliogr Ges (1902), Ztschr (1903, Ac ) , Ver 
D Bibliothekare (1900) Jahrbuch (1Q02) , D Orient Ges (1898) 
Mitteil Bonn, Ver f Alterth (1841), Jahresber , Soc PAi/o/oga (1854) 
Brandenburg Hist Ver {i8b8), Jahresber (1870, Ac) Braunsberg, 
Hist Ver (1856) Breslau. Ver f Gesch u Alt Schl (1846), Ztschr 
(1856, Ac ), Senptores re/um Silestcarum (1847, Ac ) , Breslauer 
Dichterschule (i860) Budapest Hungarian Hist Soc (1867), 
Szdzadok Cassel, Ver f Hess Gesch (1834), Ztschr (1837 Ac ) 
Cologne Hist Ver (1854), Annalen (1855 Ac ) , Ges fur rheinischi 
Geschichtskunde (188D Cracow, Hist Soc Danzig Westpreuss 
Geschichtsver (1879), Ztschr , Mitteil , Akten Darmstadt, Hist Ver 
(1834), Archiv (1835, Ac ) Dresden, K bdehs Alt Ver (1825) 
Jahresber (1835, Ac) aid Mittheil (1835, Ac) Frankfort, Ges f 
Deutschlands alt Geschichtshw ^ (1819, since 1875 under guidance 
of Central-Dir d Mon Germ), Mon Germ (1826 Ac), Ges f 
Gesch u Kunst {18^7) Mittheil (1858 Ac), Fretes D Hochstift in 
Goethe's Vaterhaus (1859) , Ver fUr Gesch u Alt (1857), Archtv 
Ilalle ThUr -Sachs Ver (1819), Mittheil (1822 Ac), D Morgenl 
Ges (1844), Z/scAr (1847, Ac) - d Abhandl (1859, Ac) Hanover. 
Hist Ver (1835) Ztschr Kiel Ges f Gesch Schl -Holst (1833, re- 
organized in 1873), Archiv (1833, Ac ) and Ztschr (1870, Ac ) 
Konigsberg, Altertumsges Prussia (1844), Sitzungsber Leipzig, 
D Ges z Erfonchung vateil Spr u Alterth (1697, reorganized in 
1824) Jahresber (182s c ) --'d Mittheil (1845 Ac), Furstlich 
Jablonowski s Ges (1768), ^4 c/a (1772 Ac), Boroenver d D Buch- 
hdndler (1825), Borsenblatt (1834 Ac), Hist Theolog Ges (1814) 
Lubcck Ilansischer Ges Ver (1870) Munich, Hist Ver (1837), 
Archtv (18'sg, &.Q,), Alterthums Ver (ibOj) Nuremberg, PcgncstscAer 
Blumenorden (1644) had united with it m 1874 the Lit Ver (1839) 
Prague, Ver f Gesch Ratisbon, Hist Ver (1830), Verhandl (1832, 
Ac) Rostock, Fci fur Alt [l 88 J), Beitrdge (i8go Ac) Schwerin, 
Ver f Meckl Gesch u Alterthumsk (1835) Jahrbuch {1835 Ac ) and 
other publications Strassburg, Soc pour la Conservation des Monu 
ments Histonques d' Alsace (1855), Bull (1855, also since 1889 with 
German title Mitteilungen) btuttgart, Lit Ver (1839), Bibliotheh 
(1843. Ac), Wurttemb Alterth Ver (1843) yaArcsAc/Zc (1844) and 
many records, handbooks, Ac Tubingen Lit Ver (1839) Bibhothek 
(1842 Ac ) Vienna, K h Orient Akad , K h Heraldische Ges 
"Adler" (1870), Jahrbucher (1874, Ac), Ver fur Oiterr Volhs- 
kunde (1894), Ztschr Weimar, D, Shakespeare Ges (1864, Jahrbuch 
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(1865, Ac), Goethe Ges (1885), SchrtfUn (1885, Ac), Ges dev 
Btbhophtlen (1899) Wiesbaden, Ver f Nass Alterth (1821L 
Annaten (1830, Ac) Wurzburg, Htst Ver (1831), Archiv (1833) 
Switzerland Basle, Htst u AnUq Ges (1836) Bemo, Allgemetna 
Geschtchtforschende Ges (1840) Freiberg, Soc d'Htst Geneva, Aoc 
UHtst et d’Arch (1838) Lausanne, Soc d'Htst , Soc Vaudotse 
d'Htst et d'Arch (1902) Revue St Gall, Htst Ver (1859), Mttteil 
(1862, Ac) Ziinch, Soc d'Htst , Anttq Ges , Denkmdler Italy 
B ologna Reg Deputaetone dt Stona Patna Catania, Soc dt Storta 
Patna (1903) Ferrara Deput hevrarese dt Storta Patna (1884) 
Horence, Soctetd Colombana (1823) , Soc Dantesca Italtana (1888) , 
R Deputaztone lose dt Stona Patna (1862) Genoa, Soc dt Storta 
Patna (1857) Milan S'oc Numts Ital Soc Stonca Lombardo 
Naples, Soc Nap dt Stona Patna (1875) Palermo, Soc Stc dt Stona 
Patna (1873), Doc Parma R Deputaztone dt Stona Patna Rome, 
iccad Rom dt Arch , Soc Rom dt Stona Patna (1877), Archtvto 
(1877, Ac), 1 st dt Corr Arch , Bnt and Amer Arch Soc , Soc 
Ptlol Rom (1901), IsMuto Stor Ital (1883), Fontt (1887, Ac), 
K Deutsch Archdolog Inst, Arch Ztng (1843-1885) and Jahrb 
lunn, Real Deputaz dt Stor Patr (1833) Venice, R Dep Ven dt 
Stona Patrta Verona, Soc Lett (i8o8) Belgium Antwerp, 
Acad d’Archiol (1842), Bu/t (1865, Ac ) Bruges, Soc pour I' Htst 
et les Anttq de la Flardre (1839), Publ Brussels, Soc de I Htst de 
Belgtque (1858), Publ , Soc Roy de Numtsm (1841), Revue Soc 
des Bthltophtles (1865) , Soc d ArchSol (1887), Annuatre, Annales , 
Inst Int de Btbltogr (1895), Ripertotre Ghent, Soc Roy des Beaux- 
Arts et de la Lttt (1808), Annales (1844, Ac) Wtllems Fond 
(1851), Maatschapptj de Vlaamsche Btbhophtlen (1839), Soc d’Htst 
et d’Archiol (founded 1893 as Cercle Htst et Archiol), Bull I i6ge, 
Inst Archiol (1850), BuW (1852. Ac) Louvain, Soc Lttt (1839), 
Mim and Publ Mons, Cercle Archiol (1856), Annales (1857, Ac ) 
Namur, Soc Archiol et Musie de Namur (1845), Annales foumai, 
Soc Htst et Lttt (1846), Bull (1849, Ac) Vcrviers, Soc Arch 
Ypres, Soc Htst (1861) Holland Leiden, Acad Lugduno- 
Batava Maatschapptj der Nederlandsche Letter kunde (1766) 
Ttjdsihnft Luxembourg, Inst Archiol (1846, reorganized in 1862), 
Annales (1849, Ac) Utrecht, Htst Genootschap (1845) Den- 
mark Copenhagen, Island Lttt Selskab , K Danske Selskab 
(1745), Magaztn K Nordtsk Oldsknft Selskab, Aarboger (1866, Ac ), 
torhdsmtnder (1890, Ac ) Reykjavik (Iceland), Fornletfarfelag 
Htd tslenzka Bdkmentafilag (1816), Sktrntr Norway Clinstiania, 
Norsks Htst Forentng (1869) Nor she Oldskrtft Selskab Forentngen 
ttl Norsks Forttdsmtnde’imaerkers Bevanng (1844) Sweden Stock- 
holm, H Wttterhets Htst och Anttq Akad , Svenska Akad Sv Forn- 
sknftsdllskapet (1843) Proc , K Samfundet for utgtfvande af hand- 
skrtfter rdrande Skandtnavtens htst (1815-1817), Handl (1816, Ac) 
Spain Barcelona, R Acad de Buenas Letras Madnd, R Acad de 
Ctenc Mor y Pol , R Acad Esp Arq , R Acad de la Htst (1738) 
Russia Helsingfors, FttisAa Li« Sallskapet (1831), Ztschr (1841), 
Ftnntsh Archaeol Soc (1870), Ttdskrtft (1874, Ac), Htst Soc 
(1875), ^rAtsto (1876, Ac ) Kazan, Soc of Aich Htst and hthnogr 
(1877), Izvesttja (1878) Mitau Courland Soc of Lit and Art 
Moscow, Imp Russ Soc of Htst and intiq Archaeolog Soc 
(1864) Narva, Archaeolog Soc Odessa, Htst and Anttq Soc 
(1839), Zaptskt (1844, Ac) Riga, Lett Lit Ges Htst and 
Anttq Soc (1834), MtUetl (1873, Ac ) St Petersburg, Russ Htst 
Soc (1866), Sborntk (1867, Ac), Imp Soc for Study of Ancient 
Lit (1877) , Imp Russ Archeol Soc (1846) , Russ Btbltogr Soc 
(1899) , Soc for Grtent Studies, with numerous branches , Neo- 
Phthl Soc (1885) Greece Athens, Soc Archiol Amer School 
Class Studies (1882) , Fcole Franf d'Aihines (1846) , British School 
at Athens (1886), 'ApxoaoXoyiKh 'Eraiptla {Arch Soc) (1837), 
'Eprifteplt Turkey Constantinople, Soc for Adv of Turkish 
Lit , Greek Lit Soc , Hellenic Phtlolog Soc Bulcaria Sofia, Bw/g 
Ltt Soc (1869), now the Bulgarian Acad (1910), Period (1870, Ac ) 
South America Rto de Janeiro, Inst htst e geogr (1838) Japan 
Y okoliama, Astatic Soc of Japan, Trans (1874, Ac ) 

XVIII Geography 

The Congris International pour les Progris des Sciences Giogra- 
phtques first met in 1871 The Royal Geographical Society of London, 
founded in 1830. had joined to it in the following year the African 
issoctcUton (1788), the successor of the Saturday Club , the Palestine 
Association (1805) became merged with it in 1834 It publishes 
Journal (1832, Ac) and Proceedings (1857, Ac) The Hakluyt 
Society (1846) has printed more than 136 vols of rare voyages and 
tiavels The Alpine Club (1858), whose publications are Peaks 
Passes and Glaciers (1859-1862) and Journal (1SO3, Ac), meets in 
Txmdon The Royal Scottish Geographical Society (1884) has its 
centre at Edinburgh, and issues the Scottish Geographical Magazine 
Liverpool, 1 yneside and Manchester have also Geographical Societies 
\USTRAL1A Adelaide, R Geogr Soc of Australasia (1885), Proc 
Brisbane, R Geogr Soc of Australasia (1885) Melbourne, Rov 
Geogr Soc of Australasia (1883) Sydney, Geogr Inst Canada 
Quebec, Geogr Soc India Bombay, Geogr Soc , Trans (1836, 
Ac) Egypt Cairo, Soc Khidtvtale de Giogr (1875), Bull 
(1876, Ac ) 

UNITED States Baltimore, Geogr Soc (1902) Chicago, Geogr 
Soc (1804) Hamilton, Assoc of Amer Geogr (1904) New York, 
Amer Geogr Soc {1852), Bwl/ (1852-57) Journ (1859, Ac), and 


Proc {1862 65) Philadelphia, Geogr Soc (1891) San Francisco 
Geogr Soc (1891) Bull Washmgton Nat Geogr Soc (1852), Mag 
(tSaS) France Algiers Soc Giogr (1896) Bull Bordeaux, Soc 
de Giogr Commerctale (1874), Bull Dijon, Soc Bourg de Giogr et 
d Htst (1881), Mim (1884, Ac ) Lyons, Soc de Giogr (1873), Bull 
Marseilles, Soc de Giogr (1876), Bull Montpellier, Soc Langue- 
doctenne de Giogr (1878), Bull Nancy, Soc de Giogr (1878), Bull 
Pans, Soc de Giogr (1821 , 1827), Bull Toulouse, Soc de Giogr 
(1882), Bull Germany and Austria-Hungary D Alpen-Ver 
(1869), Ztschr u Jahrb (1869, Ac ) Bcrhn, Ges f Erdkunde (1828), 
Ztschr (1853, Ac ), and Verhandl (1873, Ac ) , Ges zur Erforschung 
Aquat Afrikas (1873), Corr -Blatt , Afrik Ges (1878), Miithetl , 
D Geographentag (1881), Verhandl Bremen, Geograph Ges (1876), 
Geogr Bldtter Bud ijiest. Hung -Geogr Soc (1872) Carlsruhe, 
Badtsche Geogr Ges (1880), Verhandl Cassel, Ver f Lrdk (1882) 
Darmstadt, Ver f hrdk (1845), Nohz6/a// (1854, Ac ) Dresden, Ver 
f Erdk {1863), Jahresber (1865-1901), A/tWetf (1905, Ac) Frank- 
fort, Ver f Geogr u Statist (1836) Jahresber Giessen, Ges fur 
Erd u Volkeikunde (1896) Halle, Ver f Erdk (1873) Hamburg, 
Geogr Ges (1873), Jahresber Hanover, Geogr Ges (1878) , J ahresber 
Jena, Geogr Ges (1880), Mittheil Leipzig, Ver f Erdk (i86i), 
Jahresber Lubeck, Geogr Ges (1882) Muniih, Geogr Ges (1869) 
Jahresber Vienna, H k Geogr Ges , Mitt (1857, Ac) Ver der Geogr 
Weimar, Geogr Inst Switzerland Bern^ Inst Geogr Geogr Ges 
{1873), Jahresber (1879, Ac ) , Schweiz Alpen-Llub Geneva, Soc de 
Giogr , Mim (i860, Ac ) Zurich, ifar/c«-Fcr Italy Rome, Soc 
Geogr Ital , Bull (1868, Ac ) Turin, Circolo Geogr Ital (1868) 
Belgium Antwerp, Soc Beige de Giogr (1870), Bull Soc Roy de 
Giogr (1876), Bull Brussels, Soc Beige de Giogr (1876) Hol- 
land Amsterdam, K Nedetl Aardnjkskundie Genoot (1873) 
Ttjdschnft (1874, Ac ) , Landkundtge Genootschap Denmark 
C openhagen, Geogr Selskab Norway Chnstiania, De/ ttorsAe geogr 
Selskab {1889) Spain and Portugal Lisbon, Soc de Geogr , Bol 
(1875, Ac) Madnd, Soc Geogr, Bol (1876, Ac) Russia Hel- 
singfors, Geogr Soc (1888), Ttdskrtft Sdllskapet fdr Ftnlands geograp 
(1888) Irkutsk, Geogr Soc .Bull (1871, Ac) St Petersburg, Imp 
Rust Geogr Soc, Mim (1845, Ac), and Bull (1865, Ac) Tiflis 
Geogr Soc , Mim (1852, Ac ) Rumania Bucharest, Societatea 
Geografica Romdna (1875), Bull Egypt Cairo, Soc Khidtvtale de 
Giogr , Bull (1876, Ac ) Japan Tokyo, Geogr Soc Central and 
South America Buenos Aires, Inst Geogr irgent La Paz, Soc 
Geogr (1889), Bol Lima, Soc Geogr (1888), Bol Mexico, Soc de 
Geogr y Estad ,Bol (1833, Ac) Rio Janeiro, Soc de Geogr 

Bibliography — The Caial of Printed Books tn the Brtltsh 
Museum (1841), foho, sv ‘ Academies contains a hst of aU the 
publications of societies at that time m the museum This has been 
rearranged and greatly enlarged as Academies (1885-1886), 5 parts 
foho, with Suppl (1900-1903) SmUhsontan Inttn International 
Exchange List (1908) B Quantch, List of Learned Societies (Odd 
Vols ) (1886) S H Scudder, Cat of Scientific Serials (1633-1876), 
Camb (U S ) (1879), 8vo For general mdoxes see J D Reuss, Reper- 
tortum {iSot-xSzi), 16 vols , Roy Soc Cat of Sc Pa/>crs (1867-1902), 
Soctetatum Litterae, Verzetchniss (i88/-i9oo, 14 vols) For hst of 
indexes to transactions, Ac , see A Stem, Manuel de Bibliographte 
ginirale (1897), p 642, Ac Minerva (Strassb Trubner), from 1891 
onwards is most useful for all the chief existing societies in the 
world Bntish societies are now well represented m the Year Book 
of the Scientific and Learned Societies of Great Bnt and Ireland (1884, 
Ac ) See also Hume s Learned Societies and Printing Clubs of the 
11 A (1853, 8vo) , L Madly, Inst Sc de la Grande-Bret (1861-1867, 
6 pts) H G ^hn, App to Bibliographer's Manual (1864), 8vo , 
Engl total of Books (1864-1909), C S Terry tat of Publications 
of Scottish Historical Societies and Clubs, 1909 Sc Societies and 
Field Clubs,'* in Nature, v , viii For Amencan Societies see R R 
Bowker, Publns of Societies (New York, 1899) , Handbk of Learned 
Societies, Carnegie Inst of Washington (1908) ; A P C Gnffin, 
Btbl of Amer Historical Societies (1905) A GrowoU, Am Book 
Clubs (New York, 1897) For Erance, see U Robert, Btbl des Soc 
sav de la France, pt i (1878) F BouiUier, L'lnstitut et les acad 
de province (1879, 8vo) Lasteyne, Lef^vre-Pontahs et A Vidier, 
Bihhogr des travaux hist et arch publ par les soc sav de la France 
(1888-1904, 4 vols 4to) J Deniker, Btbltogr des travaux scienti- 
fiques publ par les soc savantes de la France (1895, Ac). H 
Delauny, Les Soc savantes de la France (1902) , E Lefdvn 
Pontalis, Bibl des soc savantes de la France (1887) Annuairt 

des soc savantes de la France et de I itranger (1846) A 
dHfncourt, Annuatre {1863-1866) continued in Revue de soc 
savantes For Germany and Austria-Hungary, see H A Stohr, 
4 llg Deutsches V ereinshandbuch (1873, Ac , 8vo) J Muller, Die 
wtss Veieine u Ges Deutschlands tm i(^ Jahrh (1883-1888) 

J Winckler, Die period Pre'^se Osterreichs (1875, 8vo) , and P A F 
Walther for German historical societies (1845) See also * Les 
Congrds scientifiques,” by Comte de Marsy, in Compte rendu du 
Congris Btbltogr (1879) For Belgium see Introd d la Btbl de la 
Belgique (1875) For Italy, see Statistica della stampa penodtea 
1880-1895, Elenco btbl delh accademte ec cornsp con la It Accad 
del Ltncet Roma, 1908 For Russia, consult C Woldemar, Gesch d 
russ Gelehrten- und Schulanstalten (St Petersburg, 1865, 8vo), 
and Kawall, Die neuen russ Naturforschergesellschaften (Riga, 
1872-1874) (H R T) 



SOCIETY ISLANDS— SOCINUS 


SOCIETY ISLANDS (French Archtpel de la SocteU), an archi- 
pelago of the Pacific Ocean, in the eastern part of Polynesia, 
between i6° and i8° S , 148® and 155° W ,with a total land area 
of 637 sq m, belonging to f ranee (For map, see Pacific 
Ocean) Ihe principal island is Tahiti {qv) Part of the 
archipelago was discovered by Pedro Fernandez Quiros in 1607 
In 1767 Samuel Wallis re-discovered it, and named it King 
George’s Island In 1 768 Louis de Bougainville visited Tahiti, 
claimed it as French, and named it La Nouvelle Cyth^re On 
the 1 2th of April 1769 the British expedition to observe the 
transit of Venus, under the naval command of James Giok, 
arrived at Tahiti On this first voyage (he subsequently re- 
visited the islands twice) he named the Leeward group of 
islands Society in honour of the Royal Society, at the instigation 
of which the expedition had been sent, lahiti and the adjacent 
islands he called Georgian, but the first name was subsequently 
adopted for the whole group In 1772 and 1774 the islands were 
visited by a Spanish government expedition, and some attempt 
was made at colonization In 17^ Lieutenant Bligh of the 
“ Bounty ” spent some time at Tahiti, to which island the his- 
toncal mterest now passes 

The archipelago is divided into two groups — the Leeward {lies sous 
le Venl) and the Windward Islands {fles du Vent ) — by a clear channel 
of 60 m in breadth The Leeward Islands are Tubai or Motuiti, 
a small uninhabited lagoon island the most northern of the group, 
Marua or Maupiti — '* Double Mountain ” the most western, Bola- 
Bola or Bora-Bora, Huaheine, Ralatea or Ulietea (Spanish Pnn- 
cessa) the largest island of this cluster, and Tahaa which approach 
each other very closely and are encircled by one reef To the west 
he the small groups of coral islets — Mopiha (Lord Howe) Lira (SciUy) 
and Bellmgshauben (discovered by Otto von Kotzebue 1824) fo 
the Windward Islands belong Tapamanu or Maiaiti (Wallis's Su: 
Charles Saunders’s Island and Spanish Pelada) , Moorea or Eimeo 
(Wallis's Duke of York Island and Spanish San Domingo) , Tahiti — 
Cook s Otahtite (probably Quiros s Sagittana , Wallis s King George's 
Island, Bougainville’s Nouvelle Cyth^re and Spanish Isla d'Amat) , 
Tetuaroa — ' The Distant Sea ’ (? Quiros s Fugitiva, Bougainville s 
Umaitia and Spanish Tres Hermanos) , and Maitea (? Quiros’s La 
Dezana Wallis’s Osnaburg Island Bougainville’s Boudoir and Pic 
de la Boudeuse and Spanish Cristoval), the most eastern and 
southern of the archipelago Tetuaroa and Tubai besides the three 
western Leeward Isles, are coral atolls The length of the Tetuaroa 
reef ring is about six miles, it bears twelve palm-covered islets of 
which several arc Inhabited and has one narrow boat-passage 
leading into the lagoon With the exception just named, the 
islands which agree very closely m geological structure, are moun- 
tainous and present perhaps, the most wonderful exampleoi volcanic 
rocks to be found on the globe They are formed of trachyte 
dolente and basalt There are raised coral beds high up the moun 
tains and lava occurs m a variety of forms even in solid flows, but 
all active volcanic agency has so long ceased that the craters have 
been almost entirely obliterated by denudation Hot springs are 
unknown and earthquakes are slight and rare Nevertheless 
under some of these flows remains of plants and insects of ^ecies 
now living in the islands have been found — a proof that the forma- 
tion as well as the denudation of the country is geologically speaking 
recent In profile the islands arc rugged and elevated (7349 ft in 
Tahiti Moorea 4045 ft Raiatea 3389 Bola-Bola 2165) A moun- 
tam usually with very steep peaks forms the centre, if not the 
whole island, on all sides steep ridges descend to the sea or as is 
oftener the case to a considerable belt of flat land These moun- 
tams, excepting some stony crags and cliffs, are clothed with dense 
forest the soil being exceptionally fertile All voyagers agree that 
for varied beauty of form and colour the Society Islands are unsur- 
passed in the Pacific Innumerable rills gather in lovely streams 
and after heavy rams torrents precipitate themselves in grand 
cascades from the mountain clifis — a feature so striking as to have 
attracted the attention of all voyagers, from Wallis downwards 
Round most of the islands there is a luxuriant coral growth, but, as 
the reefs he at no great distance and follow the lino of the coast 
the inter-island channels are comparatively safe Maitea, which 
rises from the sea as an exceedingly abrupt cone and Tapamanu, 
appear to be the only islands without almost completely encircling 
barrier-reefs Ihe coasts are fairly indented and protected by 
these reefs which often support a chain of green islets afford many 
good harbours and safe anchor^es In this respect the Society 
Islands have the advantage of many Polynesian islands 

The populations of the chief islands are Tahiti 10 300, Moorea 
1600, Raiatea and Tahaa 2300, Huaheine 1300, Bola-Bola 800, and 
that of the whole archipelago is about 18,500 

SOCINUS, the latinized form of the Italian Sozini, Sozzmi 
or Soccini, a name borne by two Italian theologians 
I Lelio Francesco Maria Sozini (1525-1562) was born at 


Siena on the 29th of January 1525 His family descended from 
Sozzo, a banker at Percena, whose second son, Mino Sozzi, 
settled as a notary at Siena m 1304 Mmo SozzTs grandson, 
Sozzino (d 1403), was ancestor of a line of patrician junsts and 
canonists, Mariano Sozzmi senior (1397-1467) being the first 
and the most famous, and traditionally regarded as the first 
freethinker in the family Lelio (who spells his surname 
Sozini, latinizing it Sozinus) was the sixth son of Mariano 
Sozzmi junior (1482-1556) by his wife Camilla Salvetti, and was 
educated as a jurist under his father’s eye at Bologna He told 
Melanchthon that his desire to reach the fontes jurts led him to 
Biblical research, and hence to rejection of “ the idolatrv of 
Rome ” He gained some knowledge of Hebrew and Arabic 
(to Bibhander he gave a manuscript of the Korftn) as well as 
Greek, but was never a laborious student His father supplied 
him with means, and on coming of age he repaired to Venice, 
the headquarters of the evangelical movement in Italy A 
tradition, first published by Sand m 1678, amplified by subse- 
quent writers, makes him a leading spirit in alleged theological 
conferences at Vicenza, about 1546, the whole account (abound- 
ing m anachronisms, including the story of Sozmi’s flight) must 
be rejected as fabulous At this period the standpomt of Sozmi 
was that of evangelical reform, he exhibits a singular union 
of enthusiastic piety with subtle theological speculation At 
Chiavenna in 1547 he came under the influence of Camillo of 
Sicily, a gentle mystic, sumamed Renato, whose teachmg at 
many points resembled that of the early Quakers Pursuing 
his religious travels, his family name and his personal charm 
ensured him a welcome m Switzerland, France, England and 
Holland Returning to Switzerland at the close of 1548, with 
commendatory letters to the Swiss churches from Nicolas 
Meyer, envoy from Wittenberg to Italv, we find him (1549-1550) 
at Geneva, Basel (with Sebastian Munster) and Zurich (lodging 
with Pellican) He is next at Wittenberg (July 1550 to June 
1551), first as Melanchthon’s guest, then with Johann Forster 
for improvement of his Hebrew From Wittenberg he returned 
to Zurich (end of 1551), after visiting Prague, Vienna and 
Cracow Political events drew him back to Italy m June 1552 
two visits to Siena (where freedom of speech was for the moment 
possible, owing to the shaking off of the Spanish yoke) brought 
him into fruitful contact with his young nephew Fausto He 
was at Padua (not Geneva, as is often said) at the date of Ser- 
vetus’s execution (Oct 27, 1553) Thence he made his way to 
Basel (January 1554), Geneva (April) and Zurich (May), where 
he took up his abode 

Calvin, like Melanchthon, received Sozini with open arms 
Melanchthon (though a phrase in one of his letters has been 
strangely misconstrued) never regarded him with theological 
suspicion To Calvin s keen glance SozinTs over-speculative 
tendency and the genuineness of his religious nature were equally 
apparent A passage often quoted (apart from the context) 
in one of Calvin’s letters (January 1, 1552) has been viewed as 
a rupture of amicable intercourse, but, while more than once 
uneasy apprehensions arose in Calvin’s mind, there was no breach 
of correspondence or of kindliness Of all the Reformers, 
Bullinger i\as SozinTs closest intimate, his warmest and wisest 
friend SozinTs theological difficulties turned on the resur- 
rection of the body, predestination, the ground of salvation (on 
these points he corresponded with Calvin), the doctrmal basis 
of the original gospel (his queries to Bullinger), the nature of 
repentance (to Rudolph Gualther), the sacraments (to Johann 
Wolff) It was the fate of Servetus that directed his mind to 
the problem of the Trinity At Geneva (April 1554) he made 
incautious remarks on the common doctrine, emphasized m a 
subsequent letter to Martmengo, the Italian pastor Bullinger, 
at the instance of correspondents (including Calvin), questioned 
Sozmi as to his faith, and received from him an explicitly ortho- 
dox confession (reduced to writing on the 15th of July 1555) 
with a frank reservation of the right of further inquirv A 
month before this Sozmi had been sent with Martino Muralto to 
Basel, to secure Ochino as pastor of the Italian church at 2 Ujnch j 
and It IS clear that in their subsequent intercourse the minds 
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of Sozmi ana Ochino (a thinker of the same type as CamiUo, 
with finer dialectic skill) acted powerfully on each other in the 
radical discussion of theological problems In 1556 by the 
death of his father (who left him nothing bv will), Sozini was 
involved in pecuniary anxieties With influential introductions 
(one from Calvin) he visited in 1558 the courts of Vienna and 
Cracow to obtain support for an appeal to the reigning duke at 
Florence for the realization of his own and the familv estates 
Curiously enough Melanchthon*s letter mtroducing Sozini to 
Maximilian II invokes as an historic parallel the hospitable 
reception rendered by the emperor Constans to Athanasius, 
w'hen he fled from Egypt to Treves Well received out of 
Italy, Sozmi could do nothing at home, and apparently did not 
proceed beyond Venice The Inquisition had its eye on the 
family; his brother Cornelio was imprisoned at Rome, his 
brothers Celso and Camillo and his nephew Faifsto were “ repu- 
tati Lutcrani,” and Camillo had fled from Siena In August 
1559 Sozini returned to Zurich, where his brief career was 
closed by his death on the 14th of May 1562, at his lodging in 
the house of Hans Wyss, silk-weaver No authentic portrait 
of him exists, alleged likenesses on medals, , are spurious 
The news of his uncle’s death reached Fausto at Lyons through 
Antonio Maria Besozzo Repairing to Zurich Fausto got his 
uncle’s few paperis, compnsing very little connected writing 
but a good nuny notes Fausto has so often been treated as 
a plagiarist from Lelio that it may be well to state that his 
indebtedness, somewhat over-estimated by himself, was twofold 
(i)He derived from Leho m conversation (115152-1553) the germ 
of his theory of salvation, (2) Lelio’s paraphrase (1561) of 
m John 1 I as “ the beginning of the gospel ” gave Fausto an 
exegetical hint for the construction of his Christolog)^ Ap^irt 
from these suggestions, Fausto owed nothing to Leho, save a 
curiously far-fetched interpretation of John vni 58 and the 
stimulus of his pure character and shining qualities The two 
men were of contrasted types Leho, impulsive and inquisitive, 
was in quest of the spiritual ground of religious truths, the drier 
mind of Fausto sought m external authority a basis for the 
cthual tearhmg of Christianity 

Sozim <5 extant writings uc (t) Dr •^acratnenUt dtt^eriaUo (1500) 
four parts and (2) T)f re’^urrectinne (a fragment), these were first 
printed in F ei L Socim item t '^oneri tractalui, (Amsterdam 
1054) Li these may be added his Confisi,ton (15S5) punted in 
Hottingtr Hist eccles NT w lO 5 (1607) , and about twenty -foui 
letters not collected but mav 1 m found dispersed and more or less 
correctly given in Illgen in Tiochsd in the Corpus reformatorum 
tdition of Calvins works and in is Buinat L 'yot.tn (1804), the 
handwriting of the originals js exceedingly ciabbcd Sand adds a 
lihapsodia in hsaiam prophetam of which nothing is known Beza 
suspected that Sozim had a hand in the De haerehcis an sjnt 
petsequendt {1553), md to him lias also been assigned the Contra 
Itbellwm Calvini (1554) , both are the work of Caslellio and there is 
no giound for attributing any part of them to Sozim B< za al o 
assigned to him (111 1567) an anonymous Lxpheatio (15O2) of the 
proem of St Johns Gospel which was tin work of Hausto, this 
error adopte f by Zanchi has been a chief souice of the misconccp 
lion which treats Leho as a he resiareh In 1 ram Ciinnio s Defensto 
cath doct de S Trin (1590-1591) is an anonymous enumeratio of 
motives for professing the doctrine of the Tiinity by some asciibed 
to Lclio, by others with somewhat more probability to hausto 

For the life of L Sozini the best guide is Trechsel Dte prot 
antitnn vor F Soctn vol 11 (18^4), but thcic are valuable materials 
m Jllgen Vita L 'soctm (1814) and especially Symbolae ad titam ct 
doctnnam L Soc Ac (182O) R Wallace Antitnn biog (1850) 
gives the ordmary Unitarian view r< lying on Bock Da Porta and 
Lubieniecki Sec also Theological Review (July 1879) me! Bonet 
Maury s Early Sources of Eng Unit Christ (trans £ P Hall, 1884) 
Use has been made above of unprintcd sources 

II Fausto Paoio Sozzini (1539-1604) was bom at biena 
on the 5th of December 1539, the only son of Alessandro bozzini, 
“ princeps subtilitatum,’ by Agnese, daughter of Borghese 
Petrucoi, a desiendant of Pandolfo Petrucci, the Cromwell of 
Sieha Unlike his un^le Leho, Fausto spells his surname 
Sozzmi, latinizing it Socinus His father died m 1541, in his 
thirty-second year Fausto had no regular education, being 
brought up at home with his sister Fillide, and spent his 
youth in desultory reading at Scopeto, the familv < ountry-seat 
To the able women of his family he oweil the strong moral impress 


whieh marked him through life, his early intellectual stimulus 
came from his uncle Celso, a nominal Catholic, but an esprit fort, 
founder of the short-lived Accademta dei Stztenh (1554), of which 
young Fausto was a member In 1556 his gri^fathcr’s will, 
leaving him one-fourth of the family estates, made him inde- 
pendent Next year he entered the Accademta deglt tntronati, 
the centre of intellectual life in Siena, taking the itaderaic name 
“ II Frastagliato,” his badge Un mare turbato da venlt, his motto 
Turbanl sed extollunt About this time Panzirolo {De darts legg 
interpp , first published 1637) describes him as a young man of 
fine talent, with promise of a Ugal career, but he despised the 
law, preferring to write sonnets In 1558-1559 the suspicion of 
Lutheranism fell on him in common with his uncles Celso and 
Camillo Coming of age (1561) he went to Lyons, probably 
engagmg m mercantile business, he revisited Italy after his 
uncle Lelio’s death, we find him in 1562 on the roll of the Italian 
church at Geneva, there is no trace of any relations with Calvin 
to Lyons he returned next year Ihe evangelical position was 
not radical enough for him In his Expheatw (1562) of the 
proem to St John’s Gospel he already attributes to our Lord an 
official, notan essential, deitv, a letter of 1563 rejects the natur^iji 
immortality of man (a position subsequently developed in 
disputation with Pu(ci) towards the end of 1563 he returned 
to Italy, conforming to the Catholic Chunh, and for tw'che 
years, as his unpublished letters show, was m the service ol 
Isabella de Mediti, daughter of the grand-duke Cosimo jof 
Tuscany (not, as Przypkuwski says, in the service of the grand- 
duke) fills portion of his life he regarded as wasted, till 1567 
he gave some attention to legal duties, and al the instance of 
“a great personage ’ wrote (1570) his treatise De audotiiaie 
s senpturae In 1571 he was in Rome, probably with his 
patroness He left Italy at the end of 1575, and after Isabella’s 
death (strangled by her husband in 1576) he declined the o\er- 
tures of her brother h ranee s(o, now grand-duke, who pressed 
him to return braneeseo was doubtless aware of the motive 
which led bozzini to quit Italy , there is every reason to believe 
Przypkuwski s statement that the grand-duke agreed to secure 
to him the income of his property so long as he published nothing 
m his own n imt Sozzmi now fixid himself at Basel, gave 
himself to close study of the Bible, began translating the Psalms 
into Italian verse, and, in spite of increasing dealness, became 
a (cntre of theologiial debates His disiussion with Jacejues 
Couet on the doctrme of salvation issued in a treatise De Jesu 
Christo servatore (finished July 12, 1578), the iireulation of 
whuh m manuscript commended him to the notiic of Giorgio 
Blandrata (^ w ), court ph\ sician in Poland and Iransylvama, 
and ecclesiastical wire puller in the interests of heterodoxy 

Iransvlvama had fora short time (1559-1571) enjoved full re- 
ligious liberty under an anti- Inn 1 tar lan prince, John Sigismiind 
The existing ruler, Christopher Bathon, faeoured the Jesuits, 
it was now Blandrata’s objei t to limit the “ Judaic tendenues 
of the eloquent anti- Trinitarian bishop, Francis David (1510- 
1 579), with whom he had previously co-operated A charge of 
the gravest sort against Blandrata s morals had destroyed his 
influence with DAvid Htni e he tailed m Sozzmi to reason with 
David, who had renuunted the worship of Christ In So/zmTs 
scheme of doctrine, terms in themselv es orthodox were employed 
in a heretital sense Ihus Christ was (lOd, though in nature 
purely human, namely as un Dto subalterno, al quale in un data 
tempo il Dio supremo cedi tie il governo dd mondo (Cantu) In 
matter of worship Sozzmi distinguished between adoralio 
Christt, the homage of the heart, impirative on all Chrisli ins, 
and invoiatio Christi, the direct address of praver, whuh was 
simply permissive (Blandrata would have made it imperative) 
though in Sozzmi s view, prayer, to whomsoever addressed, was 
received by Christ as metliator, for transmission to the father 
In November 1578 Sozzmi reached Kolozsvar (Klausenburg) 
from Poland, and did his best, during a visit of four months 
and a half under David s roof, to argue him into this modified 
doetriiie of invocation Ihe upshot was that DAvid from the 
pulpit everted all his powers in denouncing all eultus of Christ 
His uvil trial follow^, on a charge of innovation Sozzmi 
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hurried back to Poland before it began He cannot be accused 
of complicity with what he mils the ra^e of Blandrata, he was 
no party to Ddvid’s incarceration at D^va, where the old man 
miserably perished in less than three months He was willing 
that Ddvid should be prohibited from preaching pending the 
decision of a general synod, and his references to the case 
show that (as in the later instances of Jacobo Paleology, 
Christian Franken and Martin Seidel) theological aversions, 
though they never made him uncivil, froze up his native kind- 
ness and blinded his perceptions of character Blandrata 
ultimately conformed to the Catholic Church, hence Sozzmi's 
laudatory dedication to him (1584) of his De Jau Ckrtsh natura, 
m reply to the Calvinist Andrew Wolan, though printed m his 
works, was not used The remainder (157^1604) of Sozzini’s 
life was spent in Poland Excluded at first by his views on 
baptism (which he regarded as applicable only to Gentile con- 
verts) from the Minor or anti-Trmitarian Oiurch (largely ana- 
baptist), he acquired by degrees a predominant influence in its 
synods He converted the Arians from their avowal of our 
Lord’s pre-existcnce, and from their rejection of the invocaho 
0 kytstt, he repressed the semi-Judaizers whom he failed to 
cdhvmre Fhrough correspondence with friends he directed 
ctts« the policy of the anti-Trinitarian Church of Transylvania 
hodned to leave Craiow m 1583, he found a home with a Polish 
noble, Christopher Morsztyn, whose daughter Elizabeth he 
married (1586) She died in the following year, a few months 
after the birth of a daughter, Agnese (i587-t 6«;4), afterwards 
the wife of Stanislas Wiszowaty, and the progenitress of numer- 
ous descendants In 1587 the grand-duke Francesco died, to 
this event SoZzmi’s biographers attribute the loss of his Italian 
property, but his unpublished letters show that he was on good 
terms with the new grand-duke, Ferdinando Family disputes 
had arisen respecting the interpretation of his grandfather’s 
will, in October 1590 the holy office at Siena disinherited him, 
allowing him a pension, apparently never paid Failure of 
supplies from Italy dissolved the compact under which his 
writings were to remain anonymous, and he began to publish 
m his own name The consequence was that in 1598 a mob 
expelled him from Cracow, wrecking his house, and grossly 
ill-using his person Friends gave him a ready welcome at 
1 ushwice, 30 miles east from Cracow, and here, having long been 
tioubled with colic and the stone, he died on the 4th of March 
1604 A limestone block with illegible inscriptions marks 
his grave ^ His engraved portrait is prefixed to his works (the 
original is not extant), an oil-painting, formerly at Siena, cannot 
be considered authentic 

Sozzitu’s works edited by his grindson Andrew Wiszowaty and 
the learned printer 1 Kuyper are contained in two closely printed 
folios (Amsterdam i668) Ihey rank as the first two volumes of 
the liibhotheca fratrum polonarum though the works of Crell and 
Schhchting were the first of the series to be printed They include 
all Sozzini’s extant theological writings except his essay on pre- 
destination (in which he denies that God foresees the actions of 
free agents) prefixed to Castelho s Dialog} IV (1578 reprinted lOi i) 
and lus revision of a school manual Instrumentum doctnnarum 
anstoteheum (1580) IIis pseudonyms easily interpreted were 
I elix Tiirpio ITibevctaniis lYosper Dysidacus Gratianus Prosper 
and Gratianus Tiirpio ( rerapolensis (-^Senensis) Some of his 
( irly verse is in Fcrentilli s ^aelta dt stanze dt dtverst auton 
toscant (1570 1594), other specimens arc given m Cantil and in the 
dthmaeum (Aug ti 1877), more are preserved at Siena Sozzini 
considered that his ablest work was his Contra atheos which perished 
in the not at Cracow (1598) I^ter he Isegin but left incomplete 
more than one work designed to exhibit his system as a whole 
His reputation as a thinker must rest upon (i) lus De awtontate 
'■ ’^criptvrac (1570) and (2) his De Jesu Christo servatore (1578) 
The former was hrst published (Seville i >588) by I^pcz a Jesuit 
who claimed it as his own, but prefixed a preface maintaining 
(contrary to a fundamental position of Sozzini) that man by nature 
has a knowledge of (lod A French version (i sga) was approved 
by the ministers of Basel , the English translation by Edward Coombt 
(1731) was undertaken in consequence of the commendation in a 
charge (1728) by Bishop Smalbroke who observes that Grotius 
had liorrowed from it in his De veritate Chri'^t rel In small 

« Nq trirf IS discover ibk on the stone of the alleged epitaph I — 

' ‘ " Tot-v niit Babylon, dcstruxit tecta T utherus 
Calvinus muros, std fundamenta Socinus " 


compass it anticipates the historical argument ’ 6f the “ credi- 
bility '' wnters , m trying it by modem tests^ it should be remem- 
bered that -Sozziiu regarding it (1581) as not adequately meeting 
the cardinal difficulties atfendmg the proof of the Christian religion ) 
began to reconstruct its positions ih his Leettones sacrae (unfinished) 
liis treatise on the Saviour renders a real service td theology' 
[facing orthodoxy and heresy in new relations of fundamental 
antagonism and narrowing the conflict to the mam personal benefit 
of icligion Of the person pf Chnst m this treatise he says no(;hmH» 
Its one topic is the work of Chnst, which in his view pperktes upon 
man alone, the theological sagacity of Sozzim may be measured by' 
the persistency with which this idea tends to recur ’ Though his 
name has been attached to a school of opinion, be disclaimed the 
role of a heresiarch, and declmed to give his unreserv^ adhesion 
to any one sect His confidence m the conclusions of his own mmd 
has earned him the repute of a dogmatist , but it was his constant 
aim to reduce and simplify the fundamentals of Chnstiamty Not' 
without some ground does the memorial tablet at Siena (inscription 
by Bngidi 1879) ^characterize him as vindicator of human reaspn 
against the supernatural Of lus non-thcological doctrines the most 
important is his assertion of the unlawfulness not only of war but 
of the taking of human hfe in any circumstances Hence the 
comparative mildness of lus proposals for deahng with rehgious and 
inti-icbgious offenders, though it cannot be said that he had grasped 
the complete theory of tokr ition Hence, too, his contention that 
magisterial office is unlawful for a Christian 

Authorities — For the biography of bozzini the best materials 
are his letters, a collection is in his works, others are given by 
Cantu , more are pieservt d at biena and Florence , lus correspondence 
is open and frank never sparing lus weak points The earliest life 
(prefixed to his works) is by b Ikzypkowski (16 30), in Enghsh by 
J Bidle (1653) This is the foundation of the article by Bayle 
the Memoirs by J Toulmin (1777) and the article by R Wallace 
{AnMnn Btog , 1850) Cantu's sketch m Git Lrettct d Italia (1866) 
gives a genealogy of the Sozzini (needing revision) The best 
defence of Sozzini in his relations with Divid is by James Yates 
{Christ Pioneer Feb 1834), a less favourable view is taken by 
Dfivid s Hunganan biographer Elek Jakab (Ddvid F EmUke 1879) 
Of his system — ^best known through the Racovtan Catechism (1O05, 
planned by Sozzmi and carried out by others principally Valentine 
Schmalz), in English by T Rees (1818)— there is a special study by 
O Fock Der Socinianismus (1847) See also The Sozzint and their 
School by A Gordon {Theol Rev 1879,0! Christian Life, Rug 25 
1883) Use has been made above of unpublished papers in the 
archives of Florence, with others in the archives communal library 
and collection of Padre Toti at Siena (A Go *) 

SOCIOLOGY, a science which in the most inclusive sense may 
be defined as that of human society, in tlie same manner that 
Biology may be taken to imply the science of life The word 
Soctdogie was first used by (omte in 1839 as an equivalent of 
the expression, social physics, previously in use, and was intro- 
duced, he said, to describe by a single term that part of natural 
philosophy which relates to the positive study of the fundamental 
laws of social phenomena The word is a hybrid, compounded 
from both Latin and Greek terms It is now generally accepted 
in international usage, none of the terms, such as politics, 
political science, social economy, social philosophy and social 
science which have been suggested instead of it having succeeded 
m taking its place 

There has been in the past a certain hesitation, especially m 
Fngland, to admit sociology as the title of a particular science 
m Itself until it was made clear what the subject must be 
considered to cover In certain quarters soiiology is still often 
imorrectly spoken of as if it implied the practical equivalent 
of the science of politics Henry Sidgwick, for instance, con- 
sidered the word as usually employed in this sense, and while he 
himself recognized that sociology must have a wider scope than 
politics, he thought that m practice “ the difference between the 
two subjects IS not indeed great ” {Elements of Polthcs) This 
view of sociology, which at one time widely prevailed, dates 
from an earlier penod of knowledge The difference between 
sociology and the science of politics is wide and is due to funda- 
mental causes, a true perception of which is essential to the 
proper study of the science of society It is a feature of 
organisms that as we rise in the scale of life the meaning of the 
present life of the organism is to an increasing degree subordinate 
to the larger meaning of its hfe as a whole Similarly, as the 
advance from primitive society to society of a more organic type 
takes place, a marked feature of the change is the development of 
the principles through which the increasing subordination of the 
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present interests of society to the future interests of society is 
accomplished It is, however, characteristic of the last-mentioned 
principles that their operation extends beyond the political con- 
sciousness of the state or nation, and that this distinction becomes 
more and more marked in the higher societies The scope and 
meaning of sociology as a science is, thtrefore, quite different 
from the scope and meaning of the science of politics In other 
quarters, again, the word sociology is often incorrectly used as 
no more than a covenng term for subjects which are fully treated 
in various subdivisions of sot lal science Thus when the science 
of soaety is distinguished from the special social sciemes which 
fall Within its general purview, it may be considered, says 
I ester F Ward, that “ we may range the next most general 
departments as so many genera, each with its appropriate species 
— that IS, the classificati^ of the sciences may be made strictly 
synoptical When this is done it will be possible tor philosophers, 
like good svstematists, to avoid making their ordinal characters 
include any properly generic ones, or their generic charai ters 
include any that are only specific Thus understood, sociology 
IS freed from the unnecessary embarrassment of having hanging 
about It m more or less disorder a burden of complicated details, 
m a great variety of attitudes which make it next to impossible 
to secure due attention to the fundamental principles of so vast 
a science Thesh details are classified and assigned each to its 
proper place (genus or species), and the field is cleared for the 
calm contemplation of IIk central problem of determining the 
facts, the law and the princ iples of human association ” {Outlines 
of Soaology) This definition, good as it is in some respects, 
does not make clear to the mind the essential fact of the 
science, namely, th vt the principles of soc lology mvtilve more 
than the generalized total of the principles of the subordinate 
sciences which it is said to include In Herbert Spencer’s 
wiitings we see the subject in a period of transition Spencer 
placed his Pnnnples of Sociology between his Principles of 
Psychology and Principles of Ethics This fact brings out the 
unsettled state of the subject in his time, while it also serves to 
exhibit the dominance of the ideas of an earlier stage For 
psychology, which Spencer thus places before sociology, cannot 
nowadays be fully, or even in any real sense scientifically, dis- 
cussed apart from sociologiciil principles, once it is accepted 
that in the evolution of the human mind the principles of the 
social process are always the ultimate controlling fa< tor 
Sociology, therefore, as a true science in itself, must be regarded 
as a science occupied quite independently with the principles 
whic h underlie human society considered as m a con- 
otsocM^y of development In this sense the conclusions 
of sociologj' cannot be fully stated in relation to the 
phenomena dealt with in any of the divisions of social science, 
and they must be taken as implying more than the sum total 
of the results obtained in all of them The sociologist must 
always keep clearly before him that the claims of sociology m 
the present conditions of knowledge go considerably beyond 
those involved in any of the foiegomg positions As it is the 
meaning of the social process whu h in the last resort controls 
everything, even the evolution of the human mind and all its 
contents, so none of the sciences of human action, such as ethics, 
politics, economics or psychology can have any standing as a 
real science except it obtains its credentials through sociology 
by making its approach through the sociological method It 
IS in sociology, in short, that we obtain the ruling principles to 
which the laws and principles of all the social sciences stand in 
controlled and subordinate relationship 
The fathers of the science of society may be said to be the 
Greek philosophers, and m particular Plato and Aristotle The 
Sociology I-citvs and the Republic of the former and the Ethics 
gmoagthe and Politics of the latter have, down to modem times, 
antkB and notwithstanding the great difference in the stand- 
point of the world and the change in social and political 
conditions, exercised a considerable influence on the develop- 
ment of the theory of society To the Greeks the science of 
society presented itself briefly as the science of the best method 
of attaining the most perfect life within the consciousness of j 
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the a'-sociated life of the States “ In this ideal of the 
State,” says Bluntschli, “are combined and mmgled all 
the efforts of the Greeks in religion and m law, m morals 
and social life, m art and science, in the acquisition and 
management of wealth, m trade and industr> liie mdividual 
requires the State to give him a legal existence apart from the 
State he has neither safety nor freedom Ihe barbarian is a 
natural enemy, and conquered enemies become slaves 
The Hellenir State, like the ancient State in general was all 
in all The citizen was nothing except as a member of the State 
His whole existence depended on and was subject to the State 

i The State knew neither moral nor legal limits to its power ” 
{Theory of the State) 

It was withm the limits of thus conception that most of the 
Greek theories of society were constructed The fundamental 
conception of the Roman writers was not essentially 
different, although the opportunism of the Roman 
State, when it l^came a universal power embrac- 
ing the social and religious s\ stems of many peoples, m 
some degree modified it, so that with the growth of jus 
gentium outside the jus civile, the later writers of the empire 
brought into view an aspett of the State m which law began to 
be to some extent distinguished from State morality With the 
spread of Christianity m Western Europe there commented 
a stage in which the social structure, and with it the theory of 
society, underwent profound modifications These changes are 
still m progress, and the period over which they extend has’pro- 
duc cd a g^'cat and me reusing number of writers on the science 
of society I he conceptions of each period have been intimately 
related to the character of the influences controlling development 
at the time Ihe writers up to the 14th century are nearly all 
absorbed m the great controversy between the spiritual and 
Umporal powir which was defining itself during this stage in 
Western history In the period of the Renaissance and the 
Reformation the modem development of the theory of society 
may be said to begin Machiavelli is the first great name in 
this period Bodm with other writers up to the time of Mon- 
tesquieu carry the development forward in France The Dutch 
wTiter (irotius, although chiefly recognized at the time as an 
authority on international law, had much influence m bringing 
into view principles which mark more directly the transition 
to the modern period, his De jure belli et pans, issued in 1625, 
being in many respects an important contribution to the theory 
of society Hobbes and Loike are the principal representatives 
of the influential school of writers on the principles of society 
whah the period of the political and religious upheaval of the 
17th century produced in England The ideas of Locke, m 
particular, exercised a considerable influence on the subsequent 
development of the theory of the State in Western thought 
From the 17th century forward it may be said, strictly speaking, 
that all the Iciding contributions to the general body of Western 
philosophy have been contributions to the development of the 
s( icnce of soaety At the time of Loi ke, and to a large extent 
in loike’s writings, there may be distinguished three distinct 
tendencies m the prevailing theory of soaety Each of these has 
since become more definite, and has progressed along a particular 
line of development There is first the empirical tendency, w Inch 
IS to be followed through the philosophy of Hume down to the 
present dav, in what may be called — to borrow an idea from 
Huxley — the physiological method in the modern study of th( 
science of society A second tendency — w hich de veloped through 
the critical philosophy of Kant, the idealism of Hegel, and the 
historical methods of Savigny m the field of jurisprudence and 
of the school of Schmoller in the domain of economics — finds 
its current expression in the more charactenstu ally German 
conception of the organic nature of the modem State A third 
tendency — which is to be followed through the writings of 
Rousseau, Diderot. d’Alembert and the literature of the French 
Revolution — found its most influential form of expression in 
the iQth century in the theories of the English Utilitarians, from 
Bentham to John Stuart Mill In this development it is a 
theory of the utilitarian State which is principally in view In 
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Its latest phase it has progressed to the expression which it has 
reached m the theories of Marxian Socialism, in which the 
corresponding conception of the ascendancy of the economic 
factor in history may now be said to be the charactenstu feature 
All of these developments, the meaning of which has now been 
absorbed into the largerevolutionary conception to be described 
later, must be considered to have contributed towards the foun- 
dation of modem sociology The definition of the relations to 
each other of the positions they have severally brought into 
view is the first important work of the new s( lence 
At the period between 1830 and 1842, when Comte published 
the Pktlosophte fosittw, the conditions were not ready for 
Comtt science of society The Darwinian doctrine of 

* evolution by natural selection had not yet been 

enunewted, and knowledge of social phenomena was limited 
and very imperfect As an instance of the character of the 
< hangc that has since been m progress, it may be mentioned 
that one of Comte’s mam positions — that, indeed, to which 
most of the characteristic comeptions of his system of 
philosophy were related -was that “ the anatomical and 
physiological study of individual man ’ should precede the 
theory of the human mind and of human society Here 
the position is the one already referred to which has prevailed 
in the study of the social sciences down into recent times 
It was supposed that the governing principles of society were 
to be discovered by the introspective study of the individual 
mind, rather than that the clue to the governing principles of 
the individual mind was only to be discovered by the study of 
the social process It must now be considered that no really 
fundamental or far-reaching principle of human development 
( an be formulated as the result of Comte’s position For with 
the application of the doctrine of evolution to society a position 
IS becoming defined which is almost the reverse of it, namely, 
that the development of the individual, and to a large extent 
of the human mind itself, must be regarded as the correlative of 
the social process m evolution 1 he study of the principles of the 
process of social evolution would therefore in this sense have 
to come before the complete study of the individual, and even 
to precede the construction of a system of psyc hology scientific 
in the highest sensf Comte, apart from his want of mastery of 
the historical method in dealing with sociological development, 
possessed, on the whole, little insight into the meaning of the 
characteristic problem in which the human mind is involved in 
Its social evolution, and to the definition of which not only the 
processes of Western history, but the positions successively 
developed in Western thought, must all be considered as con- 
tributing His great merit was the perception of the importance 
of the biologu al method in the science of society, the comprehen 
Sion of the fait that there <an be no science of society if its 
divisions are studied apart from each other, and finally, and 
although It led at the time to the formulation of no important 
principle of human development, the intuition that sociology 
was not simply a theory of the State, but the science of what he 
called the associated life of humanity 
It has to be observed that, preceding the application of the 
doctrine of evolution to society, most of the contributions to 
The RuJitt scieni e liave a certain aspei t in which they 

PrLcip/eof resemble each other While m current theories 
Bar/T Soci- so( lety tends to be presented as evolving, consciously 
ohgicei or unconsciously, under stress of natural selection, 
fuw^iafiu social effincncc , the earlier contributions 

eaceof were merely theories of the meaning and object 
Greek coa of so( lety as a medium for the better realization of 
Vbes’a human desires In this presentation of the subject 
^ ‘ ^ the influence of the Greek conception of the State 

upon modern sociology may be traced down to the present 
day At the beginning of the modern period it reappears in 
Machiavelli {Tttus Ltmu^, i , in , and The Prince) It is 
represented in modified form m Hobbes {Leviathan), and in 
Lodce(ra>e Treatises of Government), esith of whom conceived 
man as desiring to leave the state of nature and C’" consciously 
founding civilized society, “ m order that he might obtain 


the benefits of government ” m the associated State It is 
contmued in Rousseau and the writers of the French Revolu- 
tion, who similarly imagined the individual voluntarily leavmg 
an earlier state of freedom to put “ his person and his power 
under the direction of the general will ” {Social Contract) 
It IS characteristic of Jeremy Bentham (eg Principles of 
Morals and Legislation, i ) and of J S Mill (e g Utilitari- 
anism and Political Economy, iv vi) Finally, it survives 
m Herbert Spencer, who in like manner sees man originating 
society and submitting to political subordination m the asso- 
ciated State “ through experience of the increased satisfaction 
derived under it ” {Data of Ethics) It continues at the present 
day to be characteristic of many European and some American 
writers on sociology, who have been mfluenc ed both by Spencer 
and the Latin theory of the State, and who therefore, com eiving 
sociology not so ftiuch as a science of social evolution as a theory 
of association, proceed to consider the progress of human associa- 
tion as the development of a process “ of catermg to human 
desire for satisfactions of varying degrees of complexity ” All 
these ideas of society bear the same stamp They conceive the 
science of soc lety as reai bed through the science of the individual, 
the associated State being regarded only as a medium through 
which he obtains increased satisfactions In none of them is 
there a clear conception of an organic science of society with 
laws and principles of its own controlling all the meanmg of the 
individual 

With the application of the doctrine of evolution the older 
idea m which society is always conceived as the State and a.s 
existing to give mereased “ satisfaction ” is replaced The Doc- 
by a new and much more extended conception In trine of 
the evolutionary view, the development of human Bvoiutioa 
society IS regarded as the product of a process of stress, in 
which progress results from natural selection along the line not of 
least effort m realizing human desire, but of the highest social 
efficiency in the struggle for existence of the materials of which 
society IS composed In the intensity of this process society, 
evolving towards higher efficienc}-, tends to become increasingly 
organic, the distinctive feature being the growing subordination 
of the individual to the organic social process All the tendencies 
of development- political, economic, ethical and psychological 
- and the contents of the human mind itself, have therefore to 
be regarded as having ultimate relations to the governing prin- 
ciples of the process as a whole The siience of social evolution 
has, in short, to be considered, according to this view, as the 
science of the causes and principles subordinating the indi victual 
to a process developing by inherent necessity towards social 
efficiency, and therefore as ultimately over-ruling all desires and 
interests m the individual towards the highest social potentiality 
of the materials of which society is composed Ihe conflict 
between the old and the new c onc^ptions may he distinguished 
to an mcreasmg degree as the scope of modern soc lology has 
gradually become defined, and the opposmg icjeas of each 
may be observed to be sometimes represented and blended, in 
varying degrees of complexitv, in one and the same writer 

It was natural that one of the first ideas to be held by theor- 
ists, as soon as sociology began to make progress to the position 
of a real sc jence,was that society must be considered 
to be organic, and that the term “ social organism ’ cepUoae of 
should be brought into use An increasing number society me 
of writers have been concerned with this aspect of 
the subject, but it has to be noted as a fact of 
much interest that all the first ideas of society as an organism 
move within the narrow circle of the old conception of the 
State just described The “ social organism ” m this first 
stage of theory is almost universally confused with the State 
The interests of the social organism are therefore confused 
with the interest of the individuals which men saw around 
them in the State The science of society was accordingly 
regarded as no more than the science of realizing most effec- 
tively here and now the desires of those comprising the 
existing State Sidgwic k, for instance, considered the science 
of politics and the science of sociology as practically coincident, 
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and his Element of extraordinary to relate, contains only 

a few words in which it is recognized that the welfare of the 
community may be interpreted to mean the welfare not only of 
living human beings, but of those who are to come hereafter, 
while there is no attempt to apply the fact to any law or principle 
of human development Bentham’s utilitarian philosophy, 
like that of the two Mills, was based almost entirely on the 
idea of the State conceived as the so(.ial organism Writers like 
Herbert Spencer {Sociology) and Schaffle, who was for a time 
minister of commerce for Austria {Bau und Leben des soctalen 
Korpers), mstituted lengthy comparisons between the social 
organism considered as the State and the living individual organ- 
ism Tnese efforts reached their most characteristic expression 
m the work of the sociologists who have followed G Simmel 
in lengthy and ingenious attempts at classifymg associations, 
considering them “as organizations for catering to human 
desire ” In all these efforts the conception of the State as the 
social organism is vigorously represented, although it is par- 
ticularly characteristic of the work of sonologists in countries 
where the influence of Roman law is still strong, and where, 
consequently, the Latin conception of the State tends to influence 
all theories of society as soon as the attempt is made to place 
them on a scientific basis The sterilizing effect for long pro- 
duced on sociology by this first restricted conception of the social 
organism has bwn most marked It is often exemplified in 
ingenious attempts made, dealing with the principles of sociology, 
to construct long categories of human associations, based on 
quite superficial distinctions None of the compansons of this 
kind that have been made have contributed in any marked 
degree to the elucidation of the principles of modem society 
Paul Leroy-Beaubeu’s criticism of Schaffle’s efforts at compan- 
sons — anatomical, physiological, biological and psychological — 
between the individual organism and the State as a social 
organism applies to most of the attempts of this period to insti- 
tute biological comparisons between the life of the social orgm- 
ism and that of organisms in general, “ the mind sinks over- 
whelmed under the weight of all these analogies, these endless 
divisions and subdivisions to which thc^ gwe rise Ihe 

result IS not in proportion to the effort ” (I Etat moderne el ses 
fonchons) 

In tracing the direction of this conflict between the newer and 
older tendencies in modem sociology, it is in Herbert Spencer’s 
writings that the student will find presented in 
Spencer clearest definition the characteristK difficulty with 
which the old view has tended to be confronted, as 
the attempt has continued to be made to enunciate the principles 
of human development from the standpoint that society is to 
be considered as a “ social organism ” but while as yet there is no 
clear idea of a social organism with its own laws and its own 
consciousness quite distinct from, and extending far beyond, 
those governing the interests of the individuals at present com- 
prising the State 

With the application of the doctrine of evolution to society 
considered as an organism, a position has been brought into view 
of great interest It is evident in considering the application 
of natural selection to human society that there is a fact, en- 
countered at the outset, which is so fundamental that it must 
be held to control all the phenomena of social evolution It is 
nowadays a commonplace of knowledge, that the potential 
efficiency of an organism must alwa>s be taken to be greater 
than the sum total of the potential efficiency of all its members 
acting as individuals This arises in the first instance from the 
fact, to be observed on all hands m life, of the effects of organiz- 
ation, of div iMon of labour, and of spet lalizalion of work But 
in an organism of indefinitely extended existence like human 
society, It arises in a special sense from the operation of principles 
giving society prolonged stability By these principles indi- 
vidu^ mterests are subordinated over long periods of time to 
the larger mterests of oiganic society m which the mdividuals for 
the time being cannot participate, and it is from this cause that 
civilization of the highest type obtains its characteristic potenm 
and efficiency m the struggle for existence with lower tvpes 


There follows from this fact, obvious enough once it is mentioned, 
an important inference This is that in the evolution of society 
natural selection will, m its characteristic results, re<tch the 
individual not directly, but through society That is to say, 
in social evolution, the mterests of the individual, qua indnidual, 
cease to be a matter of first importance It is by development 
in the individual of the qualities which will contribute most to 
the efficiency of society, that natural selection will in the long 
run produce its distinctive results in the human individual 
It is, in short, about this function of socialization, involving the 
increasing subordination of the individual, that the continued 
evolution of society by natural selection must be held to centre 
Societies in which the individuals resist the process quickly reach 
the limits of their progress, and have to give way in the struggle 
for existence before others more organic in which the process 
of subordination (ontinues to be developed In the end it is the 
social organizations in which the mterests of the individual are 
most effectively included in and rendered subservient to the 
interests of society considered m its most organic aspect that, 
from their higher efficiency, are naturally selected In other 
words. It IS the principles subordinating the individual to the 
efficiency of society in those higher organic aspects that 
project far beyond the life-interests of its existing units which 
must ultimately control all principles whatever of human 
association 

Spencer, in an elaborate comparison which he made (Essays, 
vol 1 , and Pt met pies of Sociology) between the social organism 
and the individual organism brought into view a speuceraad 
position which in its relation to this capital fact of Smturmi 
human evolution exhibits m the clearest manner Seitctioa 
how completely all the early evolutionists, still under the 
influence of old conceptions, failed at first to grasp the signifi- 
cance of the characteristic problems of the social organism 
Spencer’s comparison originally appeared in an article published 
in the Westminster Review for Januaiy i860 entitled “The 
Social Organism ” This article is in many respects one of the 
most noteworthy documents m the literature of the latter half 
of the 19th century In comparing the social with the indi- 
vidual organism Spencer proceeded, after noting the various 
aspects m which a close analog)^ between the two can be estab- 
lished, to make, as regards societv , an important distinction 
bv which the nature of the difficulty in which he is involved is 
immediately made apparent While in an individual organism, he 
pointed out, it is necessary that the lives of all the parts should be 
merged in the life of the whole, because the whole has a corporate 
consciousness capable of happiness or misery, it is not so with 
society For in society, he added, the “ livmg units do not and 
ctinnot lose individual consciousness, since the community as 
a whole has no corporate consciousness ” Spencer proceeded, 
therefore, to emphasize the conclusion that “ this is an evei - 
lasting reason whv the welfare of citizens lannot rightly be 
sacrificed to some supposed benefit of the State, but why, on 
the other hand, the State is to be maintained solely for the liencfit 
of citizens ” The extraordinary conclusion is indeed rea< bed h\ 
bpencer that “ the corporate life in society must be subservient 
to the lives of the parts, instead of the lives of the parts being 
subservient to the corporate life ” It will be here < learh in e\ 1 
dence that the “ social organism ” which Sjjencer had in view 
was the State But it will be noticed at the same time how alto- 
gether remarkable was the position mto which he was earned 
Spencer, like most thinking minds of his time, had the ckarcst 
vision, constantly displayed m his writings, of the s( lentific 
importance of that development m history which has gradu- 
ally projected the (onception of the individual’s rights outside 
all theories of obligation to the State He wrote at a time 
when the attention of thi Western mind m all progressive move- 
ments in Western politus had been for generations fixed on that 
development in which the liberties of the individual as against 
the State had been won This development had mvolved 
nearly all Western countries in a titanic struggle against ffic 
institutions of an earlier form of soi letv resting on force organ 
ized in the State Spencer, therefore, like almost every adA anced 
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writer of his period, had constantly before him the character- 
istic fact of his age, namely, that the meaning of the individual 
had come to be m some way accepted as transcending all theories 
of the State and all theories of his obligations to the State The 
position was, therefore, very remarkable Spencer has been 
for long accepted by the general mind as the modem writer 
who more than any other has brought into use the term 
“ social organism,” and who has applied the doctrine of evolu- 
tion to the theory of its life Yet here we see him involved in 
the apparwxt self-stultification of describing the social organism 
to us as that impossible thing, an organism “ whose corporate 
life must be subservient to the lives of the parts instead of the 
lives of the parts bemg subservient to the corporate life ” It 
was obvious that some profound confusion existed The science 
of society was evidently destined to carry us much farther than 
this If natural selection was to be taken as operatir^g on 
society, and therefore as tending to produce the highest efficiency 
out of the materials that comprise it, it miist be effecting the 
subordmation of the interests of the units to the higher corporate 
efficiency of society. But one of only two conclusions could 
therefore result from Spencer’s position If we were to r^ard 
the “ social organism ” as an organism m which the corporate 
life must be subservient to the lives of the parts, instead of the 
lives of the parts being subservient to the corporate life, it would 
be necessary to hold that the individual had succeeded in arrest- 
ing the characteristic effects of natural selection on society But 
for the evolutionist, whose great triumph it had been to reveal 
to us the prinuples of natural selection in universal operation 
throughout life el ^where, to have to regard them as suspended 
in human society Id he an absurd anti-climax Such being 
scarcely conceivable a. a final position, it remained only to infer 
that natural selection must still be subordinating individual 
interests to some larger sodal meaning m the evolutionary 
process But in this case, society must be subject to principles 
which reach farther than those Spencer conceived it must be 
organic in some different and wider sense than he imagined, and 
the analogy of the “ social orgauiism ” as confined within the 
consciousness of ascendant interests m the political State must 
be considered to be a false one 

We had, in short, reached a capital position m the history of 
sociology from which an entirely new horizon was about to 
A Sew become visible The pnncjples of society organic 

Horuott la in a Wider sense than had hitherto been conceived 
Soeioiogr were about to be brought into the discussion All 
the phenomena of the creeds and ethical systems of humanity, of 
the great systems of religion and philosophy, with the problems 
of which the human mind had struggled over immense stretches 
of time as the subordinating process had unfolded itself m history, 
were about to be brought into sociology And not now as if 
these represented some detached and functionlcss development 
with which the science of society was not directly concerned, 
but as themselves the central feature of the evolutionary process 
in human society The stage in the history of sociology charac- 
terized by the confusion of the principles governing the social 
organism with those governing the State, the stage which had 
lasted from the time of the Greeks to Spencer, and which had 
witnessed towards its close Sidgwick’s statement that the science 
of sociology was in effect coincident with the science of politics, 
was thus bound to be definitely terminated by the application 
to the science of society of the doctrine of evolution. Yet 
Spencer, despite his popular association with the doctrine of 
evolution, is thus not to l>e reckoned as the first of the philo- 
sophers of this new st£^e His place is really with the last great 
names of the preceding period For his conception of society was 
that of Bcntham, Mill and Sidgwick His Prtnaples of Soaology 
as a contribution to modem evolutionary science is necessarily 
rendered to a large extent futile by the sterilizing conception 
of a social organism “ m which the corporate life must be sub- 
servient to the lives of the parts ” It is indeed in the reversal 
of this conception that the whole significance of the application 
of the doctrine of evolution to the science of society consists 
Henceforward we shall have to regard the social process in 


evolution as a process with its own mterests, its own psychology, 
Its own consciousness and its own laws, all quite distinct from 
the political consciousness of the modern State, though mdi- 
rectly controUmg and governing the consciousness of the State 
so thoroughly that there can be no true science of the latter 
without a science of the former 
The new situation created in sociology as the doctrme of 
evolution began to be applied to the science had features of great 
interest The advance had been made to a central ne pint 
position along two entirely distinct lines The Darwiaimam 
army of workers was, in consequence, divided into 1“ Sociology 
two more or less isolated camps, each largely m ignorance of 
the relation of its own work to that m the other section It 
IS often said as a reproach to sociology in the period through 
which we are passing that it attracts the kind of recruits who 
are not best equipped for its work, while it repels the kind 
of mind of phibsophical training and wide outlook which it 
ought to enhst in its service and for which it has most urgent 
need, the loss to sociology both m credit and efficiency being 
immense 1 his is the result of a peculiar situation Those who 
are best qualified to understand tlie nature and scope of the 
problems with which sociology has to deal cannot fail to have 
the conviction strongly developed in them that the Darwmian 
principles of evolution which reveal to us what may be described 
as the dynamics of the universal life process have very important 
relations to the dynamics of the social process The situa 
tion which has arisen in soaology, however, is a very curious 
one, although it is one easy to understand when the causes are 
explained When the endeavour is made to follow Darwin and 
the early Darwinians through the facts and researches which led 
to the formulation of the law of natural selection it may be 
observed how their preoccupation was almost exclusively with 
the details of the struggle for existence not in societies, but as 
it was waged between individuals This was so as a matter 
of course, from the character of the facts which wild nature 
supplied, reinforced as they were, by observations on domestic 
animals and the practices of breeders 
Darwan made no systematic study of society, and outside 
human society the struggle through which natural selection has 
operated has been mainly between individuals It is, of course, 
sometimes remarked that the social life exists among animals 
and that the laws of the social hfe and of the herd are to be 
observed there, but as a matter of fact there is nothing whatever 
elsewhere in life to compare with what we see taking place in 
human society, namely, the gradual integration — still under dll 
the stress of natural selection expressmg its effects in the person 
of the individual — of an organic social process resting ultimately 
on mind The laws of this process are necessarily quite different 
from the laws of the other and simpler process in operation lower 
down in hfe If we regard the classes from which sociology as 
a science should be able to draw its most efficient recruits we see 
that at the present day they fall mainly into two camps There 
are m the one camp the exponents of biological principles, often 
trained in one or more of the departments of biological science, 
who are attempting the application to human society of the 
principles with which they have become familiar elsewhere in 
life There are m the second camp the exponents of various 
aspects of social philosophy When the exponent of Darwinian 
pnnciples advances to the study of society he is naturally 
strong m the conviction that he has in his hands a most potent 
instrument of knowledge which ought to carry him far in the 
organization of the social sciences and towards the unification of 
the leading pnnciples underlying the facts with which they deal 
But what we soon begin to see is that his training has been, and 
that his preoccupation still contmues to be, with the facts and 
pnnciples of the struggle for existence between individuals as 
displayed elsewhere in life He does not easily realize, if he has 
not been trained m soci^ philosojrfiy, how mfinitely more com- 
plex all the problems of natural selection have become m the 
sonal integration resting on mind which is taking place in human 
affairs, or how the social effiaency with which he has become 
now concerned is something quite distmct from the individual 



SOCIOLOGY 327 


efficiency with which he has been concerned elsewhere He does 
not readily comprehend how the mstitutions which he sees 
being evolved m history have, in their effects on the individual, 
laws quite different from those which he applies m the breeding 
of animals, or how the dualism which has been opened in the 
human mind, as natural selection acts first of all on the individual 
in his own struggle with his fellows, and then, and to a ruling 
degree, acts pn him as a member of organic society m the evolution 
of social efficiency, has in the religious and ethical systems of 
the rape a phenomenology of its own, stupendous m extent and 
absolutely characteristic of the social process, which remains a 
closed book to him and the study of which he is often apt 
to consider for his purposes as entirely meaningless All 
this became rapidly visible in the first approach of the earl> 
Darwinians to the science of society 
DarWin, as stated, had attempted no oomprehensive or 
systematic study of society But in a few chapters of the Descent 
of Man he had discussed the qualities of the human 
mmd, includmg the social and moral feelings, from 
the point of view of the doctrine of natural selection enun- 
ciated m the Origin of Species, The standpoint he took 
up was, as might be expected, practically that of Alill 
and Spencer and other writers of the peaod on social subjects, 
from whom he ,^quoted freely. But the note of bewilderment 
was remarkable. The conclusion remarked upon as implied m 
Spenqer’s theory of the sotial orgamsni, but winch Spencer 
himself hesitated to draw, namely, that natural selection was 
to be regarded as suspended m human society, Darwin 
practually formulated thus at times Darwm appeared to 
think that natural selection could effect but comparatively 
little ui advanced society “With highly civilized nations,” 
he says, “ continued progress depends to a subordinate degree 
on natural selection While Darwin noted the obvious useful- 
ness of the socul and moral qualities in many cases, he felt 
constrained at the same time to remark upon their influence 
in arresting, as appeared to him, the action of natural selection 
m civilization “ We civih/ed men, ’ he continues, “ do 

our utmost to check the procxiss of elimination (of the weak 
in body and mind), wc build asylum* for the imbeciles, the 
maimed and the sick, we institute poor laws, and our medual 
men exert their utmost skill to save the hfe of cverv one 
to the last moment ” There is here m evidence no attempt to 
connect the phenomena thus brought into view with some wider 
principle of the evolutionary process whuh evidently must 
control them Ihere is no perception visible m Darwin’s mmd 
of these facts as constituting the phenomenology of a larger 
prmciple of natural selection, or of the higher organic efficient y 
in the struggle for existence of societus m which the sense of 
responsibility to life thus displayed has made most progress, 
or of the immense significant e in social evolution as distinct 
from individual evolution of that deepening of the social con- 
sciousness of whith this developing spiritual sense of respon- 
sibility to our fellow creatures is one of the outward mark-, 
characteristic of advanced societies 

In the year 1889 Alfred Russel Wallace in a statement of his 
conception of the doctrme of evolution in his book, Darwinism, 
brought more clearly into view the fundamental 
difficulty of the early Darwmians m applying tht 
doctrine of natural selection to soaety In the last chapter of 
tjie book Mr Wallace mamtained that there were in “ man’s 

intellectual and moral nature eertam definite portions 
which could not have been developed by variation and natural 
selection alone ” Certain faculties, amongst which he classed the 
mathematical, artistic and metaphysical, the latter covering 
qualities with which he considered priests and philosophers to 
be concerned, were, he asserted, “ altogether removed from 
utility in the struggle for life,” and were, therefore, he thought, 
“ wholly unexplained by the theory of natural selection ” In this 
elementary conception which still survives m popular literature, 
the same confusion between mdividual efficiency and social 
efficiency has to be remarked upon And there is m evidence 
the s^e f^ure to perceive that it is just these intellectual and 


moral qualities which arc the absolutely characteristic products 
of natural selection m advanced society, m that they contribute 
to the highest organic social efficiency WaJlaix m the result 
proposed to consider man, in respect of these higher portions 
of his mmd, as under the influence of some cause or causes 
wholly distinct from those which had shaped the development of 
hfe in Its other characteristics The weakness of this position 
was immediately apparent To remove man as regards qualities 
so direc'tly associated with his social evolution from the influence 
of the law of natural selection was felt to be a step backwards 
I he effect produced on the mmds of the younger sihool of 
evolutioni ts was deep It operated, indeed, not to convince 
them that Wallace was right, but to make them feel that his 
conception of natural selection operatmg m human society was 
still m some respect profoundly and radically incomplete 
A few years later, Huxley, tliough approaching the matter 
from a different direction, displayed a like bewilderment m 
attempting to apply the doctrine of evolution to the 
phenomena of organic society W ith his mind fixed on 
the details of the individual struggle for existem c among animals, 
Huxley reached m the Romanes lecture, dt h\ ered at Oxford iiv 
1893, ® position little different from that m which Wallace found 
himself In this lecture Huxley actually proceeded to place 
the ethical process m human society in oppositioii to the cosmic 
process, to which latter alone he considered the struggle for 
existence and the prmciple of natural selection belonged 
‘ &o{ lal progress,” he went on to say, “ means a cbeekmg 
of the cosmic process at every step and the substitution for it 
of another which nuy be called the ethical process, the end 
of which IS not the survival of those who may happen to be 
the fittest, m respcit of the whole of the conditions which 
obtain, but of those who arc ethually the best” Thus the 
remarkable spectacle already witnessed m Spencer, Darwin 
and Wallace of the evolutionist attempting to apply his doctrines 
to human society, but having to regard his own central principle 
of natural selection as having been, suspended therein is repeated 
m Huxley The futility of contemplating the ethical process as 
somethmg disimct from the cosmic process was at once apparent 
For the first lesson of evolution applied to society must 
be that they are one and the same So far mdeed from ethical 
process diet king the cosmic process, it must be regarded as 
the last and highest form of the cosnuc process The sense of 
subordination and sacrifice which forms the central principle 
of all the creeds of humanity, so far from being, as Wallace 
imagined, “ altogether removed from utihty ” is, mdeed, the 
highest form of social efficiency through which natural selection 
is producing its most far-reaching effects m the evolution of the 
most advanced and organic types of civilization, 

A similar tendency continued to be in evidence m other 
directions In an effort made a few y^ears later to found a 
society for the study of sociology m Great Britam 
a very , characteristic feature of the first papers Oaitoa 
contributed was the attempt to apply elementary biological 
generalizations regarding natural selection to a highly complex 
organism like human sot lety, the writers having in most cases 
made no previous extensive or special study of the social process 
in history The confusion between what constitutes individual 
efficiency in the individual and that higher sotial efficiency in 
the individual which everywhere controls and overrules individual 
efficiency was very marked An earl\ paper contributed m 
1904 was by Mr (afterwards Sir) Francis Galton, one of the 
last and greatest of the early Darwinians Galton had made 
many original contributions to the doctrme of evolution, and 
had been occupied previously with researches into individual 
efficiency as displayed among families, his Hereditary Genius 
being a notable book of this type The object of his paper was 
to explam the scope and aim of a new science, “eugenics,” 
which he defined as the science which deals with all the influences 
that improve the inborn qualities of the race and develop them 
to the utmost advantage Galton found no difficulty whatever 
m setting up his bociolog'cal standards for the best specimens 
of the race kven the animils in the Zoological Gardens, he 
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said, might be supposed to know the best specimens of their 
class In society the list of best qualities would include 
health, energy, ability, manliness and the special aptitudes 
required by various professions and occupations Everything m 
“ the scientific breeding of the human race ” was to be much 
as in the breeding of animals, for Galton proposed to leave 
morals out of the question as involving too many hopeless 
difficulties This was the basis of the scheme of (qualities from 
which he proposed to proceed to the improved breeding of society 
The proposal furnishes one of the most striking and characteristic 
examples which have appeared of the deep-stated confusion 
prevailing m the minds of the early Darwinians between social 
efficiency and individual efficiency Even from the few minor 
examples of society among the lower animals the true sociological 
( nticism of such standards in eugenics might easily be supplied 
For at the point at which the social insects, for instance, began 
their social integration all their standards were m the qualities 
which gave success in the struggle for existence between indi- 
viduals Had they, therefore, understood eugenics only in 
this light and in Gabon’s sense, they would have condemned 
^t the first the beginnings of the peculiar social efficiency 
of the queen bee which now makes her devote her life entirely 
to egg-laying, still more would they have condemned the habits 
of the drones, through long persistence in which they have 
become degenerate as individuals, and in particular they would 
have condemned the habits of the workers which have led to 
their present undeveloped bodies and abortive individualistic 
instincts But all these things have contributed in the highest 
degree to the social efficiency of the social insects and have made 
the type a winning one in evolution The social integration 
of the social insects has been comparatively simple and did not, 
like that of human society, rest ultimately on mind, yet even 
in this elementary example it was evident what rum and disaster 
would result from miscalled scientific breeding of the race if 
undertaken within the limits of such restricted conceptions of 
social efficiency Gabon’s preoccupation, as m the case of most 
bioldi^cal and medical schemes of improvement m the past, 
was lKri< 9 l' those individualistic qualities which contribute to the 
indfS’idual’s success m the struggle for existence with his fellows 
But It has been continuously obvious m history that individuals 
of the very highest social efficiency, the great organic minds of 
the race who, often quite unsuccessful m their lives as judged 
by individualistic standards, and who, often quite unperceived 
and unappreciated by their contemporaries, have been the 
authors of ideas, or moral conceptions or works of such organic 
importance that they have carried the race from one social 
horizon into another, have been just those individuals who 
would have entirely failed to pass the kind of pnze-animal 
standards which Gabon proposed to set up 
Gabon’s essay may be said to close that first epoch in 
the application of biological conceptions to sociology which 
TAtfC/oM Spencer’s essay m i860 With the 

ottb^PlrMt extending conception of the organic interests of 
Stmt0ot society during the intervening period the idea of 
Darwittlaa social efficiency had altered profoundly For instance, 
a supposed standard of efficiency, which like Malthu- 
sianism represented to Mill at the opening of the period the last 
conclusion of science, had become towards the close scarcely 
more than a standard of “ race suicide ” It was not surprising 
that in these circumstances the representatives of those sciences 

which rested on a knowledge of the social process in history and 
philosophy continued to look coldly on the attempt of the first 
Darwinians to apply Darwinian prmciples to sociology True, 
the development m their own sciences had been almost equally 
sterile, for they had themselves as yet no reasoned conception 
of the enormous importance of the Darwinian principle of 
evolution to these sciences in its capacity to reveal to them 
the dynamics of the social process But they had watched the 
development of mstitutions in history, they had studied the 
growth of social types and the integration of great systems of 
belief, and they had struggled with the capital problems of the 
human mind in psychology and philosophy as the process had 


continued The two armies of workers continued to be 
organized mto isolated camps, each with the most restricted 
conception of the nature and importance of the work done 
by the other and of its bearmg upon their own conclusions 
One of the most remarkable results of such a situation — a result 
plainly visible m the valuable collection of essays edited by Pro- 
fessor Seward which was issued from the Cambridge University 
Press m commemoration of the centenary of Darwin’s birth — is 
the extremely limited number of minds in our time of sufficient 
scope of view to be able to cover the relation of the work of both 
sets of these workers to sociology 

It remains now to consider the relation to the position in 
modem sociology of the extended conception that society must 
be considered to be organic in some wider sense 
than the first Darwinians thus imagined it and also 
m some wider »2nse than that m which Sidgwick to Sociology 
imagined it when he said that sociology was in effect of the Bvo^ 
coincident with the science of politiis The present > 

writer has laid it down elsewhere {The Two Pnnetpat'’*^^ 
Laws of Soaology Bologna) that there is a fundamental pnnciple 
of sociology which has to be grasped and applied before there 
(an be any real science of sociology I his principle may be 
briefly stated as follows — 

The social process is primarily evolving m the individual not 
I the qualities which contribute to his own efficiency m conflict 
I with his fellows, but the qualities which contribute to society ’^s 
efficiency in the conflict through which it is gradually rising 
towards a more organic type 

This IS the first law of evolutionary sociology It is this 
principle which controls the integration which is taking place 
under all forms m human society — m ethical systems, in all 
political and economic institutions, and m the cieeds and 
beliefs of humanity — m the long, slow, almost invisible struggle 
in which under a multitude of phases natural selection is 
discriminating between the standards of nations and types of 
[ civilization 

Dealing first with political and economic institutions, the 
position reached m Spenc cr’s sociology may be said to represent 
the science of society in a state of transition It represents it, 
tliat IS to say, in a stage at which the Greek theory of society 
has become influenced by the doctrme of evolution applied to 
modem conceptions, but while as yet no synthesis has been 
achieved between the conflicting and even mutually exclusive 
ideas which are involved 1 he Greek theory of society is repre- 
sented m Spencer in his practical identification of “ the social 
organism ” with the State The modem idea, however, which 
carries Spencer far beyond the principles of Greek society — 
as these prmciples were summarized, for instance, in the passage 
already quoted from Bluntschli — is clearly m evidence It 
may be observed to be expressed m the recognition of a principle 
resident in modem society which m some manner projects the 
individuals rights outside and beyond the whole theory and 
meaning of the State In other words, m society as Spencer 
conceives it, “ the welfare of citizens cannot rightly be sacrificed 
to some supposed benefit of the State ” , whereas, according to 
the Greek theory and the theory of Roman law, the citizen’s 
whole existence depended on and was subject to the State “ The 
State knew neither moral nor legal limits to its power ” If, 
however, it be considered that modern society has made progress 
beyond the Greek, and if it be accepted that the theory of 
evolution involves the conclusion that society progresses 
towards increased efficiency in a more organic type, there follows 
from the foregoing an important inference This is that it now 
becomes the task of modem sociology, as a true science, to 
show that the principle in modem civilization which distinguishes 
it from society of the Greek period — namely, that pnnciple which 
Spencer nghtly recognized, despite the contradictions in which 
he became involved, as rendermg the hfe of the individiial no 
longer subservient to the corporate life of the State — is itself a 
pnnciple identified not with individualism but with the mcreasmg 
subordination of the individual W a more organic type of society 
It must, in short, remain for the' evolutionist, working by the 
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historical method scientificallv applied, to present the interven- 
ing process in history— -mcluding the whole modern movement 
towards liberty and enfranchisement, and towards equality 
of conditions, of rights and of economic opportunities — not 
as a process of the increasing emancipation of the individual 
from the claims of society, but as a process of progress towards 
a more organic stage of social subordmation than has prevailed 
in the world before 

When society is considered as an organism developmg under 
the mfluence of natural selection along the line of the causes 
which contribute to its highest potential efficiency, and there- 
fore tending to have the mean centre of its organic processes 
projected farther and farther into the future, it is evident that it 
must be the principles and ideas which most effectively subordi- 
nate over long periods of time the mterests and the capacities 
of the individu^s of which it is composed to, the efficiency of 
the whole which will play the leading part m social evolution 
In primitive society, the first rudiments of social organization 
undoubtedly arose, not so much from conscious regard to 
Tbe BaaiM expediency or “ increased satisfactions ” as from 
oi Modern fitness m the struggle for existence “ The first 
Sociology organized societies must have been developed, like 
any other advantage, under the sternest conditions of natural 
selection In the flux and change of life the members of those 
groups of men which m favourable conditions first showed any 
tendency to social organization became possessed of a great 
advantage over their fellows, and these societies grew up simply 
because they possessed elements of strength wffiih led to the 
disappeararue before them of other groups of men with which 
they came into competition Such socict les continued to flourish, 
until they in their turn had to give way before other associations 
of men of higher social efficiency ” {Social Evolution, ii ) In 
the social process at this stage all the customs, habits, institu- 
tions, and beliefs contnbutmg to produce a higher organic 
efficiency of society would be naturall> selected, developed and 
perpetuated It is in connexion with this faci; that the clue 
must be sought to the evolution of those institutions and beliefs 
of early society which have been treated of at length in researches 
like those of M‘Lennan, Tylor, Lubbock, Waitz, Letourneau, 
Quatrefages, Frazer, and others of equal impoitance For a 
long period in the first stages the highest potentiality of the 
social organization would closely associated with military 
efficiency For in the evolution of the social organism, as has 
been said, while the mean centre of the processes involving its 
organic identity would tend to be projected into the future, it 
Would at the same time always be necessary to maintain efficiency 
in current environment m competition with rival types of lower 
future potentiality Amongst primitive peoples, where a great 
chief, law-giver and railitaty leader appeared, the efficiency of 
organized society resting on military efficiency would, ns a matter 
of course, make itself felt m the struggle for existence Yet as 
such societies Would ofteii be resolved mto their component 
elements on the death of the leader, the overrulmg importance — 
on the next stage of the advance towards a more organic type 
— of ideas which would permanently subordinate the materials 
of society to the efficiency of the whole would make itself felt 
Social systems of the type in which authority was perpetuated 
by ancestor-worship — in which all the members were therefore 
held to be joined m an exclusive religious atizenship founded on 
blood relationship to the deities who w^e worshipped, and in 
which all outsiders were accordmgly treated as natural enemies, 
whom it would be a kind of sacrilege to admit to the rights of 
the State — would contain the elements of the highest nuhtarv 
potentiality. The universal mark which ancestor-worship has 
left on human institutions m a certain stage of social develop- 
ment IS doubtless closely associated with this fact The new 
and the older tendencies in sociology are here also in contrast, 
for whereas Herbert Spencer has been content to explain 
ancestor-worship as arising from an introspective and compara- 
tively trivial process of thought assumed to have taken place 
in the mind of early man m relation to a supposed belief m ghosts 
{Principles of Soaology, 68-307), the newer tendency is to 
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considerscience as concerned with it in its relation to the character- 
istic prmciples through which the efficiency of the social organ- 
ization expressed itself m its surroundings The social, political 
and religious institutions disclosed in the study of the earUest 
civilizations within the purview of history must be considered 
to be all mtimatelv relat^ to the ruling principles of this military 
stage The wide reach and significance of the causes governing 
the process of social evolution throughout the whole of this 
period may be gathered from treatises like Seebohm’s Structure 
of Greek Tribal Society, Maine’s Ancient Law, History of Institu* 
tions, and Early Law and Custom, Fowler’s City-State of the Greeks 
and Romans, and in a special sense from the comparative study 
of Roman law, first of all as it is presented in the period of the 
Twelve Tables, then as the ]us civile begins to be mfluenced by 
the fus gentium, and lastly as its prim iples are contrasted with 
those of English common law in the modem period In most 
of the philosophical writings of the Greeks, and m particular 
m the Ethics and Politics of Aristotle, and in many of the 
Dialogues of Plato, the spirit of the principles upon which society 
was constructed m this stage may be perceived as soon as 
progress has been made with comparative studies in other 
directions 

A very pregnant saying of T H Green was that during the 
whole development of man the command, “ Thou shalt love 
thy neighbour as thyself ” has never varied What ^xtennioa ot 
has varied is only the answer to the question — Who me Senee of 
IS my neighbour ? If in the light of this profoundly Human Ra^ 
true reflection we watch the progress of society from 
primitive conditions to the higher stages, it may be observed 
to possess marked features Where all human institutions, 
as m the ancient civilizations, rested ultimately on force, where 
outsiders were regarded as natural enemies, and conquered 
enemies became slaves, where, as throughout all this phase of 
social evolution, a rule of religion was a rule of law identified with 
the prmciples of the State (Maine, Ancient Law), where the 
State Itself was absolute as agamst the individual, knowmg 
“ neither moral nor legal limits to its power ”, and where all 
the moral, intellectual and industrial life of the community 
rested on a basis of slavery — the full limits of the organic 
principle of social efficiency would m time be reached The 
conditions would be mherent in which all social institutions 
would tend to become closed absolutisms organized round the 
conception of men’s desires m the present And the highest 
outward expression m which the tendencies m ethics, in politics, 
and in religion must necessarily culminate would be the military 
State, bounded m its energies only by the resistance of others, 
necessarily acknowledgmg no complete end short of absolute 
dominion, and therefore staying its course before no ideal short 
of universal conquest This was the condition in the ancient 
State It happened thus that the outvvard policy of the ancient 
State to other peoples became, by a fundamental principle of 
Its life, a policy of military conquest and subjugation, the 
only limiting principle being the successful resistance of the 
others The epoch of history moved bv mherent forces towards 
the final emergence of one supreme military State, in an era of 
general conquest, and culrmnated in the example of universal 
dominion which we had in the Roman world before the rise of the 
civilization of our era 

The influence upon the development of civilization of the wider 
conception of duty and responsibility to one’s fellow-men which 
was introduced into the world with the spread of 
Christianity can hardly be over-estimated The enceoa 
extended conception of the answer to the question — Social Btn~ 
Who IS my neighbour ? which has resulted from the 
characteristic doctrines of the Christian religion — a con- 
ception transcending all the claims of the family, group, state, 
nation, people or race, and even all the mterests comprised m 
any existing order of society — has been the most powerful evolu- 
tionary force which has ever acted on society It has tended 
gradually to break up the absolutisms inherited from an older 
civilization and to bring into being an entirely new tvpe of 
social efficiency 
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As society under this influence continued to b« impelled to 
develop towards a still more organic type, the greatly higher 
inMtBtory potentiality of a state of social order whidi, while 
Projtct0d preserving the ideal of the highly organized state 
and the current efficiency of society m competition 
Putmr0)tMt with lower types, was influenced by conceptions 
mtwmyB that dissolved all those closed absolutisms, and re- 
leased human energies into a free conflict of forces 
BHMtaey W projectmg the principles of human responsibility 
(/fl tbB outside the State, became apparent In many of 
PrtBent). the religions of the East such conceptions have been 
mherent, ( hristianity itself being a characteristically Eastern 
religion But no Eastern people has been able to provide for 
them the permanent defensive military mtlteu m history in 
which alone their potentiality could be realized The significance 
of modern Japan in evolution consists largely m the answer she 
IS able to give to tne question as to whether she will be able to 
provide m the future such a mtlteu for such a conception among 
an Eastern people 

The significance of the culmination of the military epoch in 
the ancient classic civilizations of the Western world, which 
preceded the opening of the era m which we are living, and of the 
fact that thel peoples of the same descent who were destmed to 
carry on the civilization of the existing era represent the supreme 
military stock by natural selection, not only of the entire world, 
but of the evolutionary process itself m human history, will 
therefore be evident 

With the spread, accordingly, amongst peoples of this origin, 
and in such a defensive military mtlteu in history, of a new 
conviction of responsibility to prmciples extending 
PHaoiphof beyond the consciousness of the political State, 
BtHeiBacy itt there began a further and more organic stage of 
evolutionary process in society The gi^ual 
dissolution in the era in which we are living of all 
BBtramktu-the closed absolutisms withm the State, m which 
m«at Qt tb« human action and ideas had hitherto been confined, 
Puturt jg apparently the characteristic phenomenon of this 
stage Progress is to^vards such a free and tolerant, but 
intense and efficient, conflict of forces as was not possible 
m the world before It is, it would appear, in this light 
that we must regard the slow dissolution of the basis of 
ideas upon which slavery rested, the disintegration of the con- 
ceptions which supported the absolute position of the occupying 
classes m the bUte , the undermining of the ideas by which 
opmidn was supported by the civil power of the State m the 
religious struggles of the middle ages , the growth of the concep- 
tion that no power or opmion in the State can be considered 
as the representative of absolute truth, the consequent develop- 
ment of party government amongst the advanced peoples, with 
the acknowledgment of the right of every department of inquiry 
to carry results up to that utmost limit at which they are con- 
trolled only by the results obtained m other departments of 
activity with equal freedom; the growth of the conception, 
otherwise absurd, of the native equahty of men, the resulting 
claim, otherwise similarly indefensible, of men to equal voting 
power irrespective of status or possessions in the State which 
has been behmd the movement towards political enfranchise- 
ment, and, finally, the development of t^t conviction which 
IS behmd the existing challenge to all absolute tendenaes m 
economic conditions in the modem world — namely, that the 
distribution of wealth in a well-ordered State should aim at 
realizmg political justice There are all the features of an 
integrating process m modern history They must be considered 
as all related to a controlling principle inherent m the Christian 
religion which has rendered the evolutionary process in soaety 
more organic than in any past stage — namely, the projection of 
the sense of human responsibility outside the limits of all the 
creeds and interests which had in previous stages embodied it in 
the State (Kidd, Pnn West Ctvtl ) The meaning, m short, 
which differentiates our civilization from that of the ancient 
civilizations of Greece and Rome is that modem Western 
qvibzation represents in an ever-in creasing degree the 


enfranchisement of the future in the evolutionary process, So 
great has become the prestige of our civilization through the oper- 
ation of this principle in it that its methods and results are being 
eagerly borrowed by other peoples It is thereby so materially 
influencmg the standards of conduct and culture throughout 
the world that the developments which other nations are under- 
p(omg have m a real sense tended to become scarcely more than 
incidents m the expiansion of Western civilization, 

We live m the presence of colossal national armaments, and 
in a world, therefore, in which we are contmually met with the 
taunt that force is still everywhere omnipotent It Modem 
may be perceived, however, that beneath all outward MUitartsm 
appearances a vast change has been taking place * tbereiore 
In the ancient civilizations the tendency to con- * 

quest was an mherent principle in hfe of the military not an 
State It IS nq longer an mherent principle m the otteaaive 
modem State, The right of conquest is indeed still 
acknowledged m the international law of civilized States ; but 
It may be observed to be a right becommg more and more im- 
practicable among the more advanced peoples^ Reflection, more- 
over, reveals the fact that the right of conquest is tending to 
become impracticable and impossible, not, as is often supposed, 
because of the huge armaments of resistance with which it might 
be opposed, but because the sense of social responsibility has 
been so deepened m our civilization that it is almost impossible 
that one nation should attempt to conquer and subdue another 
after the manner of the ancient world. It would be regarded 
as so great an outrage that it would undoubtedly prove to be one 
of the maddest and one of the most unprofitable adventures 
in which a civilized State could engage, Militarism, it may be 
distinguished, is becommg mainly defensive amongst the more 
advanced nations Like the civil power within the State, it is 
tending to represent rather the organized means of resistance 
to the methods of force should these methods be invoked by 
others temporarily or permanently under the mfluence of less 
evolved standards of conduct 

In thus regarding the social process m Western history, the 
projected efficiency of which now, after many centuries of 
development, begins to realize itself to an increasing 
degree m determining competition with other ^yp^^^ism)a*oaiya 
of society throughout the world, it may be observed Proces* ot 
that the result by which a synthesis of the older more organic 
and later views may be attained is already ^^omi^afioa’ 
sight. It was pointed out that if the principle which ° 

Spencer rightly recognized m modem society as rendering the 
life of the individual no longer subservient to the corporate 
hfe of the State was to be accepted as a principle of progress 
distinguishing modem civilization from that of the Greek period, 
it would be necessary for the sociologist to exhibit it not as 
indicating the larger independence of the individual, but as a 
principle identified with the increasing subordination of the indi- 
vidual to a more organic type of society Here, therefore, this 
result IS m process of accomplishment The intervening process in 
history — including the whole modem movement towards liberty 
and enfranchisement, towards equahty of conditions, towards 
equality of political rights and towards equality of economic 
opportunities—is presented as a process of development towards 
a more advanced and organic stage of social subordination 
than has ever prevailed m the world before {Pnne West. 
Ctvtl XI ) In this light, also, it may be observ ed how the 
claim of sociology to be the most advanced of all the theo- 
retical sciences is justified For if the historical process m the 
civilization of the era m which we are living is thus to be 
regarded as a process implying the mcreasmg subordination of 
the individual to a more organic type of society, then the study 
of sociology as embracing the principles of the process must 
evidently mvolve the perception and comparison of the meaning 
of the fundamental positions disclosed m the history of political 
progress, of problems with which the human mind has 
successively struggled m the phases of religious development, 
and, lastly, of the positions with which the intellect has been 
confronted as the stages of the Subordinating process have 



SOCRATES 


gradually come to define themselves m history* The positions 
outlined m the developments already referred to which have 
come down through Hume and Huxley, through Kant and Hegel, 
through Grotius and Savigny, through Roscher and Schmoller, 
through the expression which English utilitarianism has reached 
in Herbert Spencer as influenced by the English theory of the 
rights of the individual on the one hand, and m Marxian Socialism 
as influenced by the Latin conception of the omnipotence of 
the State on the other, have thus all their place, meanmg and 
scientific relations m the modem study of sociology It must 
be considered that the theory of organic evolution by natural 
selection and the historical method will continue in an increasmg 
degree to mfluence the science of society 
The sociological law that “ the social process is primarily 
evolving m the mdividual not the qualities which contribute 
The Claim his own efficiency in conflict ^ith his fellows, 
Sociology aahnt those qualities which contribute to society’s 
tba Maatcr efficiency in the conflict through which it is gradually 
Scieaca. rising towards a more organic type,” carries us 
into the mnermost recesses of the human mind and controls 
the science of psychology For it is tlius not the human mind 
which IS cons( lously constructing the social process in evolution , 
it IS the SO' lal process which is constructing the human mind 
in evolution This is the ultimate fact which raises sociology 
to Its tme position as the master science Nor is there any 
materialism m such a conception It is m keeping with the 
highest spiritual ideal of man that the only conception of Truth 
or the Absolute winch the human mmd can hold at present 
IS that which is bemg evolved in it m relation to its own 
environment which is m the social process 
Authorities — It has been one of the results of the conditions 
affecting sociology in the past that many of the principal contribu- 
tions to the sciincc of society are not usually mcluded in lists of 
sociological references The following arc mentioned only ?s indi- 
c iting or suggesting others in the same classes of equ il or perhaps 
greater importance The dates given are usually those of the first 
edition of a work 

Introductory — D arwin, On^tn of Species (1859), Descent of 
Man, 1871 (chapters dealing with society), Wallace Darwinism 
(1869), Romanes Darwin and after Darwin (1892), Osborn From 
the Greeks to Darwin (189/j) Economics Historical — Ashley 
Introduction to English Economic History and Theory, part 1 (1888) 

g irt 11 {1893), Scnmollcr The Mercantile System (1884), Roschtr 
eschichte dcr Nationalokonomtk in Deutschland (1874) , Nys History 
of Economics (trails Dryhurst 1899) Ethics, Historical — Sidgwick, 
History of Ethics (1886), Mackenne, Manual of Ethics (1893), 
Hobhousc, Morals in Evolution (1906) Primitive Society — 
Lubbock Origin of Civilization (1870), Tylor Anthropology (1881), 
Quatrefages, Human S-becies (Eng trans , 1879), Lang, Custom and 
Myth (1884), Maine Ancient Law (r80i). Early History of Institu- 
tions (1^5), Early Law and Custom (1883), Frazer, Golden Bough 
(1890) , Early History of the Kingship (1905) 

Genkkai — fencer Synthetic Philosopuy principles of Biology 
Principles of Sociology and Principles of Ethics), Kidd 'social 
Evolution (1894) , Principles of Western Civilization (1902) , Individu- 
alism and After , Two Principal 1 aws of Sociology (Bologna, 1908), 
Barth, Die Phtlosophie der Geschichte als Sociology (i%7) , Ward, 
Dynamic Sociology, Outlines of Sociology (1898), ITint, Philosophy 
of History in Europe (1874) , Historical Philosophy in France (1894) , 
Bagehot, Physics and Politics ^ Ratzenhofer, Die soziologtsche 
Frkenntms (1898), Gidding^ Principles of Sociology (189b), Tartlt 
Etude de psychologte soctale (1898) , Stuckenberg, Introduction to the 
Study of Sociology (1898) , Stephen The English Utilitarians (1900) , 
J S Mill System of Logic (1843) , On Liberty (1839) , Utilitarianism 
(1861), Comte Phtlosophie positive (6 vols , 1830-1842, Eng 

trans condensed by Martincau in 2 vols , Baldwin, Social 

Psychology, Ritchie Natural Rights (1895), Bluntschli The Theory 
of the State (Eng trans , 1892) , Wright, Outline of Practical Sociology 

5 1899), Sidgwick, Methods of Ethics (1874), Elements of Politics 
1901) , Philosophy its 'Icope (1902) , Taylor, The Problem of Conduct 
1901) , Kant Critique of Pure Reason (particularly 2nd Division), 
and Prolegomena to any Euture Metaphysic , McDougall, An Intro- 
duction to Social Psychology (1908) , Schiller Studies in Humanism 
(1907), James, Pragmatism (1907), Fairbanks, Introduction to 

Sociology (1896), Pollock, History of the Science of Politics (1890), 
Maine, Popular Government (1885), MorVey, Rousseau (1873), 

Diderot and the Encyclopaedists (1878) , Bur he (1879) , Austin, Theory 
of Jurisprudence (1801-1863), Hollamd, Elements of Jurisprudence 
(parts 1, 111 and iv 1880), Studies in International Law (1898), 
Westlake, International Law (1894) Bentham, Principles of Morals 
and Lepslation (1789) Oxf ed 1879, Sohm Institutes of Roman 
Law, ^ndars, Institutes of Justinian, Le Roy Beaulieu, L’Ltat 


331 

moderne et se$ fonchons, Huxley. Evolution and Ethics (1894), 
Nietzsche, The Twilight of the Idols , Zarathustra, I/ina, Les Bases 
Sconotniques de la constitution sociale (French trans ) , Pearson, 
National Life and Character (1893), Vincent, The 'Social Mind tn 
Education (1897) , Marx KapitcU (i8(^ Eng trans 1887) , Engels 
Socialism, Utoifnan and Scientific (Eng trans Avefing 
Kirkup, An Inquiry into Socialism (1907), George, Progress ana 
Poverty, Mazcl La Synergic soctale (1896). Mallock Aristocracy and 
Evolution (1898), Boss Social Control (19^1). Mackenzie, Social 
Philosophy (1895) > Hobson, The Social Prtjblem (1901) , Fabian 
Essays, Rousseau, Social Contract, Hobbes, Leviathan, Locke, Two 
Treatises of Covtrnment Webbs Industrial Democracy (1897), 
History of Trades Unionism (1894), Booth Life and Labour of the 
People (i 8 gt~t 8 g';) , Patten The T neory of Prosperity (1902), Wallas, 
Human Nature tn Politics (1908) , Urwick, Luxury and Waste (1908); 
Small, The Scope of Sociology (1902) (B, K *) 

SOCRATES, son of the statuary Sophroniscus and of the 
midwife Phaenaretc, was bom at Athens, not earlier than 471 
nor later than May or June 469 b c As a youth he received 
the customary instruction in gymnastic and music; and m after 
years he made himself acquainted with geometry and astronomy 
and studied the methods and the doctrines of thfe leaders of 
Greek thought and culture He began life as a sculptor; and 
m the 2nd century a d a group of the Graces, supposed to be 
his work, was still to be seen on the road to the Acropolis But 
he soon abandoned art and gave himself to what may best be 
called education, conceiving that he had a divine commission, 
witnessed by oracles, dreams and signs, not indeed to teach any 
positive doctrine, but to convict men of ignorance mistaking 
Itself for knowledge, and by so doing to promote their intellectu^ 
and moral improvement He was on terms of intimacy with 
some of the most distinguished of his Athenian contemporaries, 
and, at anv rate in later life, was personally known to very many 
of his fellow-citizens His domestic relations were, it is said, 
unhappy The shrewishness of his wife Xanthippe became 
proverbial with the ancients, as it still is with ourselves Aris- 
totle, m his remarks upon genius and its degeneracy {Rhet ii 
15), speaks of Socrates’s sons as dull and fatuous, and m Xeno- 
phon’s Memorabilia, one of them, I,amprocles, receives a formal 
rebuke for undutiful behaviour towards his mother 

Socrates served as a hoplite at Potidaea (432-429), where 
on one occasion he saved the life of Ak ibiades, at Delium (424), 
and at Amphipolis (422) In these campaigns his bravery and 
endurance were conspicuous But, while he thus perform^ the 
ordinary duties of a Greek citizen with credit, he neither attained 
nor sought political position His “ divine voice,” he said, 
had warned him to refrain from politics, presumably because 
office would have entailed the sacrifice of his principles and the 
abandonment of his proper vocation Yet m 406 he was a 
member of the senate, and on the first day of the trial of the 
victors of Argmusae, bemg president of the prvtanis, he resisted 
— first, m con3unction with his colleagues, afterwards, when they 
yielded, alone — the illegal and unconstitutional proposal of 
Callixenus, that the fate of the eight generals should be decided 
bv a single vote of the assembl> Not less courageous than this 
opposition to the “ civmm ardor prava jubentium ” was his 
disregard of the “ vultus mstantis tyranni ” two years later 
During the reign of terror of 404 the Thirty, anxious to implicate 
in their crimes men of repute who might otherwise have opposed 
theu: plans, ordered five citizens, one of whom was Socrates, to 
go to Salamis and bring thence their destined victim Leon 
Socrates alone disobeyed But, though he was exceptionally 
obnoxious to the Thirty — as appears, not only in this mcident, 
but also m their threat of punishment under a special ordinance 
forbidding “ the teaching of the art of argument ” — it was 
reserved for the reconstituted democracy to bring him to trial 
and to put him to death In 399, four > ears after the restoration 
and the amnesty, he was mdicted as an offender agamst public 
morality His accusers were Meletus the poet, Anv tus the tanner 
and Lycon the orator, ail of them members of the democratic 
or patriot party who had returned from Phylc with Thrasybulua 
The accusation ran thus “ Socrates is guilty, firstly, of denying 
the gods recognized by the state and introducing new divinities, 
and, secondly, of corrupting the young ” In his unpremeditated 
defence, so far from seeking to conciliate his judges, Socrates 
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defied them He was found guilty by 280 votes, it is supposed, 
against 220 Meletus having called for capital punishment, it 
now rested with the .accused to make a counter-proposition, 
and there can be little doubt that, had Socrates without further 
remark suggested Some smaller but yet substantial penalty, 
the propos^ would have been accepted But, to the amazement 
of the judges and the distress of his friends, Socrates proudly 
declared that for the services which he had rendered to the city 
he deserved, not punishment, but the reward of a public bene- 
factor — maintenance in the Prytaneum at the cost of the state, 
and, although at the close of his speech he professed himself 
willmg to pay a fine of one mma, and upon the urgent entreaties 
of his friends raised the amount of his offer to thirty mmas, he 
soade no attempt to disguise his mdifference to the result His 
attitude exasperated the judges, and the penalty of death was 
decreed by an increased majority Then m a short address 
Socrates declared his contentment with his own conduct and 
with the sentence Whether death was a dreamless sleep, or a 
new hfe in Hades, where he would have opportunities of testing 
the wisdom of the heroes and the sages of antiquity, m either 
case he esteemed it a gam to die In the same spirit he refused 
to take advantage of a scheme arranged by his friend Cnto for 
an escape from prison Under ordinary circumstances the 
condemned criminal drank the cup of hemlock on the day after 
the trial, but in the case of Socrates the rule that during the 
absence of the sacred ship sent annually to Delos no one should 
be put to death caused an exceptional delay For thirty day', 
he remained m imprisonment, receiving his mtimates and 
conversing with them m his accustomed manner How in his 
last conversation he argued that the wise man will regard 
approaching death with a cheerful confidence Plato relates m the 
Phaedd, and, while the central argument — which rests the 
doctrine of the soul’s immortality upon the theory of ideas — 
must be accounted Platonic, in all other respects the narrative, 
though not that of an eyewitness, has the air of accura<y and 
truth 

Happily, though Socrates left no wntmgs behind him and mdeed 
as wUl hereafter ippcar was by his principles precluded from 
dogmatic exposition, we have m the 'Airofiyvnoyfifiara or Memoirs 
and other works of Xenophon records of Socrates s conversation, 
and in the dialogues of Hato refined application'! of his method 
Xenophon, having no philosophical views of his own to develop, 
and no imagination to lead him astray — being, in fact, to Socrates 
what Boswell was to Johnson — is an excellent witness The 
'Atrofxyvftoytimara or Memorabilia are indeed confessedly apolo 
getic and it is easy to see that nothing is introduced which might 
embitter those who liatmg Socrates were ready to persecute the 
Socratics, but the plain straightforward narrative of Socrates s 
talk on many occasions with many dissimilar interlocutors carries 
with It in Its simplicity and congruity the evidence of substantial 
justice and truth Plato though he understood his master better 
IS a loss trustworthy authority as he makes Socrates the mouthpiece 
of his own more advanced and even antagonistic doctrine Yet 
to all appearance the Apology is a careful and exact account of 
Socrates s habits and principles of action , the earlier dialogues 
those which ai>e commonly called " Socratic ” represent with such 
changes only as are necessitated by their form Socrates’s method , 
and, if in the later and more important dialogues the doctrine is 
the doctrine of Plato echoes of the master’s teaching arc stiU 
discoverable, approving themselves as such by their accord with the 
Xenophontean testimony In the face of these two principal 
witnesses other evidence is of small importance 

Personal Characlertsltcs — What, then, were the personal 
characteristics of the man ? Outwardly his presence was 
mean and his countenance grotesque Short of stature, thick- 
necked and somewhat corpulent, with prominent eyes, with 
nose upturned and nostrils outspread, With large mouth and coarse 
lips, he seemed the embodiment of sensuality and even stupidity 
Inwardly he was, as his friends knew, “ so pious that he did 
nothing wrthout taking counsel of the gods, so just that he never 
did an injury to any man, whilst he was the benefactor of his 
associates, so temperate that he never preferred pleasure to 
right, so wise that in judging of good and evil he was never at 
fault — m a word, the best and the happiest of men ” “ His 
self-control was absolute , his powers of endurance were unfailing, 
he had so schooled himself to moderation that his scanty means 
satisfied all his wants ** “ To want nothing,” he said himself. 


“ is divme, to want as httle as possible is the nearest possible 
approach to the divine hfe ”, and accordingly he practised 
temperance and self-denial to a degree which some thought 
ostentatious and affected Yet the hearty enjoyment of social 
pleasures was another of his m^ked characteristics, for to 
abstain from innocent gratification from fear of faUing into 
excess would have seemed to him to imply a pedantic formalism 
or a lack of self-control In short, his strength of will, if by 
Its very perfection it led to his theoretical identification of virtue 
and knowledge, secured him m practice against the ascetic 
extravagances of his associate Antisthenes 

The intellectual gifts of Socrates were hardly less remarkable 
than his moral virtues Naturally observant, acute, and 
thoughtful, he developed these qualities by constant and 
systematic use The exercise of the mental powers was, he 
conceived, no rpere occupation of leisure hours, but rather a 
sacred and ever-present duty, because, moral error being intel- 
lectual error translated into act, he who would live virtuously 
must first rid himself of ignorance and folly He had, it may 
be conjectured, but little turn for philosophical speculation, 
yet by the careful study of the ethical problems which met him 
m himself and in others he acquired a remarkable tact in dealing 
with questions of practical morality, and in the course of the 
Ufelong war which he waged agamst vagueness of thought and 
laxity of speech he made himself a singularly apt and ready 
reasoner 

While he regarded the improvement, not only of himself but 
also of others, as a task divinely appointed to him, there was 
in his demeanour nothing exclusive or pharisaical On the 
contrary, deeply conscious of his own limitations and mfirmities, 
he felt and cherished a profound sympathy with erring humanity, 
and loved with a love passing the love of women fellow men 
who had not learnt, as he had done, to overcome human frailties 
and weaknesses Nevertheless great wrongs roused in him a 
nghteous mdignation which sometimes found expression m 
fierce and angry rebuke Indeed it would seem that Plato in 
his idealized portrait gives his hero credit not only for a deeper 
philosophical insight but also for a greater urbanity than facts 
warranted Hence, whilst those who knew him best met his 
affei tion with a regard equal to his own, there were, as will be 
seen hereafter, some who never forgave his stem reproofs, and 
many who regarded him as an impertinent busybody 

He was a true patriot Deeply sensible oi his debt to the city 
in which he had been bom and bred, he thought that in giving 
his life to the teaching of sounder views in regard to ethical 
and political subjects he made no more than an imperfect return, 
and, when m the exercise of constitutional authority that city 
brought him to trial and threatened him with death, it was not 
so much his local attachment, strong though that sentiment 
was, as rather his sense of duty, which for^de hun to retire 
mto exile before the tiial began, to acquiesce in a sentence of 
banishment when the verdict had been given agamst him, and 
to accept the opportunity of escape which was offered him during 
his imprisonment Yet ms patriotism had none of the narrow- 
ness which was characteristic of the patriotism of his Greek con- 
temporaries His generous benevolence and unaffected philan- 
thropy taught him to overstep the limits of the Athenian demus 
and the Hellenic race, and to regard himself as a “ citizen of 
the world ” 

He was blest with an all-pervading humour, a subtle but 
kindly appreciation of the incongruities of human nature and 
conduct In a less robust character this quahty might have 
degenerated mto sentimentality or cynicism, in Socrates, who 
had not a trace of either, it showed itself principally in what his 
contemporaries knew as his “ accustomed irony ” Profoundly 
sensible of the inconsistencies of his own thoughts and words 
and actions, and shrewdly suspecting that the like mconsistencies 
were to be found in other men, he was careful always to place 
himself upon the standpoint of ignorance and to mvite others 
to join him there, in order that, proving all things, he and the> 
might hold fast that which is good. “ Intellectually the 
acutest man of his age,” says W H Thompson m a brilliant 
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and instructive appendix to his edition of Plato’s Phaedri*$, 
“ he represents himself in all companies as the dullest person 
present Morally the purest, he affects to be the slave of passion, 
and borrows the language of gallantry to describe a benevolen< e 
too exalted for the comprehension his contemporaries He 
IS by turns an ipa<rTYj<i, a Tr^oaywyos, a (LafTTpOTTWy a p,ai€wuc6^, 
disguising the sanctity of his true vocation by names suggestive 
of vile or r diculous images The same spirit of whimsical 
paradox leads him, m Xenophon’s Banqtiet, to argue tliat his 
own satyr-hke visage was superior in beauty to that of the hand- 
somest man present That this irony was to some extent 
calculated is more than probable, it disarmed ridicule by anti- 
cipating It, it allayed jealousy and propitiated envy, and it 
possibly procured him admission into gay circles from which 
a more solemn teacher would have been excluded But it had 
for its basis a real greatness of soul, a hearty and unaffected 
disregard of public opinion, a perfect disinterestedness, an entire 
abnegation of self He made himself a fool that others by his 
folly might be made wise, he humbled himself to the level of 
those among whom his work lay that he might raise some few 
among them to his own level, he was ‘ all things to all men, if 
by any means ho might win some ’ ” It would seem that this 
humorous depreciation of his own great qualities, this pretence 
of being no better than his neighbours, led to grave misappre- 
hension amongst his contemporaries That it was the founda- 
tion of the slanders of the Peripatetic Aristoxenus can hardly 
be doubted. 

Sot rates was further a man of smtere and fervent piety 
“ No one,” says Xenophon, “ ever knew of his doing or saying 
anything profane or unholy ” There was indeed in the popular 
mythology much which he could not accept It was incredible, 
he argued, that the gods should have committed acts which 
would be disgraceful in the worst of men Such stones, then, 

, must be regarded as the inventions of lying poets But, when 
\he had thus purified the contemporary polytheism, he was able 

reconcile it with his own steadfast belief m a Supreme Being, 
the intelligent and beneficent Creator of the universe, and to 
find m the national ritual the means of satisfying his religious 
aspirations for proof of the existence of “ the divine,” he 
appealed to the providential arrangement of nature, to the uni- 
versality of the belief, and to the revelations and warnings which 
are given to men through signs and oracles Thinking that 
the soul of man partook of the divine, he maintained the doctrine 
of Its immortality as an article of faith, but not of knowledge 
While he held that, the gods alone knowmg what is for man’s 
benefit, man should pray, not for particular goods, but only 
for that which is good, he was regular in prayer and punrtu^ 
in sacrifice He looked to oracles and signs for guidance m 
these matters, and m those matters only, which could not be 
resolved by experience and judgment, and he further supposed 
himself to receive special warnings of a mantic character through 
what he called his “ divme sign ” {8aifiovLov, Saipovvov arjpiflov) 

Socrates’s frequent references to his “ divine sign " were says 
Xenophon, the origin of the charge of introducing new divmities " 
brought again t him by his accusers and in early Christian times 
amongst Neoplatonic philosophers and fathers of the church, gave 
rise to the notion tfuit he supposed himstlf to be attended by a 
"genius” or "daemon " Similarly in our own day spintuahsts 
have attributed to him the bilief — ^which they justify—- m an 
intelligent spiritual being who accompanied him through life — 
other words, a guaidian spiiit " (A R Wallace) But the very pre- 
cise testimony of Xenophon and l^lato shows plainly that Socrates 
did not reg ird his " customary sign " either as a divinity or as a 
genius According to Xenophon the sign was a warning, either to 
do or not to do, which it would be folly to negUct not supiiscding 
ordinary prudence but dealing with those uncertainties in respect 
of which other men found guidance in oracles and tokens, Socrates 
believed in it profoundly and never disobeyed it According to 
Plato, the sign was a " voice " which warned Socrates to refrain from 
some act which he contemplated , he heard it frequently and on 
the most tnflmg o< 5 casions, tlio phenomenon dated from his early 
years, and was, so far as he knew peculiar to himself These 
statements have been variously interpreted 'Thus it has been 
maintained that in laying claim to supernatural revelations 
Socrates (i) committed a pious fraud {%) inoulgcd hvs " accustomed 
irony,” (3) recognized the voice of conscience, (4) indicated a general 
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belief m a dmne mission (5) described the mward voice of his 
individual tact, which m consequence partly of hxs expenence and 
penetration partly of his knowledge of himself and exact apprecia- 
tion of what was in harmony with his individuality had alined 
to an unusual accuracy ” (0) was mad (" etait fou ”), being subject 
not only to hallucinations of sense but also to atx rrations of reason 
Xenophon's testimony that Socrates was plainly sincere m his 
belief excludes the first and second of these theories , the character 
of the warnings given which are always concerned not with the 
moral worth of actions but with their uncertain results, warrants 
the rejection of the third and the fourth , the fifth while it suffi- 
ciently accounts for the matter of the waining leaves unexplained 
its manner, the vocal utterance , the sixth while it plausibly explmns 
the manner of the warning gots beyorid the faets when it attributes 
to it irrationality of matter It remains for us then modifymg 
the fifth hypothesis that of Diderot Zeller and others and the 
sixth that of L6lut and Littrfe and combimng the two to suppose 
that Socrates was subject not indeed to delusions of mind, but to 
hallucinations of the sense of hearing so that the rationaf sug 
g< stions of his own brain, exceptionally valuable in consequence of 
the accuracy and delicaxiy of his highly cultivated tact, seemed to 
him to be projected without him, and to be returned to him through 
the outward ear It appears that though in some of the best 
known instances — for example those of Cowper and Sidney Walker 
— hallucinations of the sense of hearing otherwise closely resembling 
Socrates’s divine sign ” have been accumpaniud by partial derange- 
ment of reason cases are not wanting in which the thoughts 
transformed into external sensorial impressions ’ are perfectly 
rational 

The eccentriiity of Socrates’s life was not less remarkable 
than the oddity of his appearance and the irony of his conver- 
sation His whole time was spent m public — m the 
market-place, the streets, the gymnasia Thinking 
with Dr Johnson that “ a great city is the school for studying 
life,” he had no liking for the country, and seldom passed the 
gates “ Fields and trees,” Plato makes him say, “ will not teach 
me anything, the life of the streets will ” He talked to all 
comers — to the craftsman and the artist as willingly as to the 
poet or the politician — questioning them about their affairs, 
about the processes of their several occupations, about their 
notions of morality, m a word, about familiar matters in which 
they might be expected to take an interest The ostensible 
purpose of these interrogatories was to test, and thus either 
refute or explain, the famous oracle which had pronounced him 
the wisest of men Conscious of his own ignorance, he had 
at first imagined that the god was mistaken When, however, 
expenence showed that those who csteeUiCd themselves wise were 
unable to give an account of their knowledge, he had to admit 
that, as the orai le had said, he was wiser than others, m so far 
as, whilst they, being ignorant, supposed themselves to know, 
he, being ignorant, was aware of his ignorance Such, according 
to the Apology, was Socrates’s account of his procedure and its 
results But it is easy to see that the statement is coloured bv 
the aicustomed irony When in the same speech Socrates tells 
his judges that he would never from fear of death or from any 
other motive disobey the command of the god, and that, if they 
put him to death, the loss would be, not his, but theirs, since they 
would not readily find any one to take his place, it becomes 
plain that he conceived himself to hold a commission to educate, 
and was consciously seeking the intellectual and moral improve- 
ment of his countrymen His end could not be achieved without 

the sacrifice of self His meat and drink were of the poorest, 
summer and winter his coat was the same, he was shoeless and 
shirtlcss “ A slave whose master made him live as you hve,” 
says a sophist in the MemorabtUa, “ would run away ” But 
by the surrender of the luxuries and the comforts of life Socrates 
secured for himself the independence which was necessarj^ that 
he might go about his appomted business, and therewith he was 
content 

His message was to all, but it was variously received Those 
who heard him perforce and occasionally were apt to regard 
his teaching either with indifference or with irritation, coaumpo- 
— ^with indifference, if, as might be, they filled to raryjudg. 
see m the elenchus anything more than elaborate 
trifling, with irritation, if^ as was probable, they perceived that, 
W spite of his assumed ignorance, Socrates was well aware of 
the result to which their enforced answers tended Amongst 
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thdse who deliberately sought and sedulously cultivated his 
acquaintance there were some who attached themSelves to him 
as they might have attached themselves to any ordinary sophist, 
conceivmg that by temporary contact with so acute a reasoner 
they would best j^epare themselves for the logomachies of the 
law courtSj the assembly and the senate Again, there were 
others who saw in Socrates at once master, counsellor and fnend, 
and hoped by associating with him “ to become good men and 
true,^ capable of doing their duty by house and household, by 
relations and friends, by city and fellow-citizens ” (Xenophon) 
Finally, there was a little knot of intimates who, having some 
thmg of Socrates’s enthusiasm, entered more deeply than the rest 
mto his principles, and, when he died, transmitted them to the 
qext generation Yet even those who belonged to this inner 
circle were united, not by any common doctrme, but by a common 
admiration for theif master's intellect and character 

For the paradoxes of Socrates’s personality and the eccentricity 
of his behaviour, if they offended the many, fascinated the few 
“ It is not easy for a man m my condition,” says the 
^matxrie ^*ttoxicated Alcibiades in Plato’s Symposium, “ to 
describe the' singularity of Socrates’s character 
But I will try to tell his praises m similitudes He is like the 
piping Silenes in the statuaries’ shops, which, when you open 
them, are found to contain images of gods Or, again, he is 
like the satyr Marsyas, not only in outward appearance — that, 
Socrates, you will yourself allow — but m other ways also Like 
him, you are given to frolic — I can produce evidence to that, 
and above all, like him, you arc a wonderful musician Only 
there is this difference — what he does with the help of his instru- 
ment you do with mere words, for whatsoever man, woman or 
j:hUJ hears you, or even a feeble report of what you have said, 
IS ^truc k with awe and possessed with admiration As for myself, 
ivere I not afraid that you would think me more drunk than I 
im, I would tell you on oath how his words have moved me— 
ly, and how they move me still When I listen to him my heart 
tieats with a more than Corybantic excitement, he has only to 
>peak and my tears flow Orators, such as Pericles, never 
moved me in this way — never roused my soul to the thought 
)f my servile condition, but this Marsyas makes me think that 
ife IS not worth living so long as I am what I am Even now, 
f I were to listen, I could not resist So there is nothing for 
me but to stop my ears against this siren’s song and fly for my 
ife, that I may not grow old sitting at his feet No one would 
hink that I had any shame in me, but I am ashamed in the 
presence of Socrates ” 

the Accusation and its Causes — The life led by Socrates was 
lot likely to wm for him either the affection or the esteem of the 
vulgar Those who did not know him personally, 

^ seeing him with the eyes of the comic poets, con- 
*** ceived him as a “ visionary ” (fiereuxpoXoyo^) and a 
‘ bore ” (dS(A«Vx^s) Those who had faced him m argument, 
‘ven if thfey had not smarted under his rebukes, had at any rate 
yinced under his interrogatory, and regarded him m consequence 
vith feelmgs of dislike and fear But the eccentricity of his 
jeiiius and the ill will borne towards him by individuals are not 
)f themselves sufficient to account for the tragedy of 399 It 
hus becomes necessary to study the circumstances of the trial, 
ind to investigate the motives which led the accusers to seek 
US death and the people of Athens to acquiesce in it 
’ Socrates was accused (i) of denying the gods recognized by 
he state and introducing instead of them strange divinities 
(Sai^M'ia), and (2) of corrupting the young The 
lecusatfoa these chiirgcs rested upon the notorious fact 

^hat he supposed himself to be guided by a divine 
nsitant or sign (Sat/xoviov) The second, Xenophon tells us, was 
upported by a senes of particular allegations (a) that he taught 
ns as^cnates to despise the institutions of the state, and especially 
'lectioq by lot, (h) that he had numbered amongst his associates 
>itias and Alcibi^es, the most dangerous of the representatives 
»f the oligarchical and democratical parties respectively , (c) that 
le taught the young to disobey parents and guardians and to 
irefer his own authontv to theirs (d) that he was in the habit of 


quoting mischievous passages of Homer and Hesiod to the 
prejudice of morality and democracy 

It IS pkm that the defence was not calculated to conciliate a 
hostile jury Nevertheless, it is at first sight difficult to under- 
stand how an adverse verdict became possible If stnaftb 
Socrates rejected portions of the conventional ottte 
mythology, he accepted the established faith and Otteact 
performed its offices with exemplary regularity If he talked 
of a haxfjMvwv, the haAfi 6 viov was no new divinity, but a mantic 
sign divinely accorded to him, presumably by the gods of the 
state If he questioned the propriety of certain of the mstitutions 
of Athens, he was prepared to yield an unhesitating obedience 
to all He had never countenanced the misdeeds of Cntias and 
Alcibiades, and mdeed, by a sharp censure, had earned the 
undying hatred of one of them. Duty to parents he inculcated 
as he inculcated other virtues, and, if he made the son wiser than 
the father, surely that was not a fault The citation of a few 
lines from the poets ought not to weigh against the clear evidence 
of his large-hearted patriotism, and it might be suspected that 
the accuser had strangely misrepresented his application of the 
familiar words 

To the modem reader Xenophon’s reply, of which the fore- 
going is m effect a summary, will probably seem sufficient, and 
more than sufficient But it must not be forgotten 
that Athenians of the old school approached the sub- 
ject from an entirely different point of view Socrates 
was in all things an innovator — m religion, inasmuch as he sought 
to eliminate from the theology of his contemporaries “ those 
lies which poet's tell ”, m politics, inasmuch as he distrusted 
several institutions dear to Athenian democracy, in education, 
inasmuch as he waged war against authority, and in a certain 
sense made each man the measure of his own actions It is 
because Socrates was an innovator that we, who see m him the 
founder of philosophical inquiry, regard him as a great man. 
It was because Socrates was an innovator that old-fashioned 
Athenians, who saw in the new-fangled culture the origin of all 
their recent distresses and disasters, regarded him as a great 
criminal It is, then, after all in nowise strange that a majority 
was found first to pronounce him guilty, and afterwards, when 
he refused to make any submission and professed himself in- 
different to any mitigation of the penalty, to pass upon him the 
sentence of death That the verdict and the sentence were not 
m any way illegal is generally acknowledged 

But, though the popular distrust of eccentricity, the irritation 
of individuals and groups of individuals, the attitude ol Socrates 
himself, and the prevalent dislike of the intellectual Occasion 
movement which he represented, go far to account of tbe 
for the result of the trial, they do not explain the 
occasion of the attack Socrates’s oddity and brusquerie were 
no new things, yet in the past, though they had made him 
unpopular, they had not brought him into the courts His 
sturdy resistance to the demos in 406 and to the Thirty m 404 
had passed, if not unnoticed, at all events unpunished His 
political heresies and general unorthodoxy had not caused him 
to be excluded from the amnesty of 403 Why was it, then, 
that in 399, when Socrates’s idiosyncrasies were more than ever 
familiar, and when the constitution had been restored, the 
toleration hitherto extended to him was withdrawn ? What 
were the special < ircumstances which induced three members 
of the patriot party, two of them leading politicians, to unite 
their efforts against one who apparently was so little 
fomudable ? 

For an answer to this question it is necessary to look to the 
history of Athenian politics Besides the oligarchical party, 
properly so called, wluch m 41 1 was represented by political 

the Four Hundred and in 404 by the Thirty, and the Reaaons 

democratical party, which returned to power m 
410 and m 403, there was at Athens during the last years of the 
Peloponnesian War a party of “ moderate oligarchs,” antagon- 
istic to both It was to secure the co-operation of the moderate 
party that the Four Hundred in 41 1 promised to constitute the 
Five Thousand, and that the Thirty in 404 actually constituted 
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the Three Thousand It was m the hope of realizing the 
aspirations of the moderate party that Thcramenes, its mo'it 
prominent representative, allied himself, first with the hour 
Hundred, afterwards with the Thirty, In 411 the policy of 
Theramenes {q v ) was temporarily successful, the Five lliousand 
superseding the Four Hundred In 404 the Thirty outwitted 
him, for, though they acted upon his advice so far as to consti- 
tute the Three Thousand, they were careful to keep all real 
power m their own hands But on both occasions the “ polity ” 
— for such, in the Aristotelian sense of the term, the constitution 
of 411-410 was, and the constitution of 404-403 professed to 
be — ^was instcurely based, so that it was not long before the 
“ unmixed democracy ” was restored The programme of the 
“moderates ” — which included (1) the limitation of the fran- 
chise, by the exclusion of those who were unable to provide 
themselves with the panoply of a hoplite and .thus to rendei to 
the city substantial service, (2) the abolition of payment for the 
performance of political functions, and, as it would seem, (3) the 
disuse of the lot in the election of magistrates— found especial 
favour with the intellectual class. Thus Alcibiades was amongst 
Its promoters, and Thucydides commends the constitution 
established after the fall of the Four Hundred as the best which 
m his time Athens had enjoyed Now it is expressly stated that 
Socrates dislike^ election by lot, it is certain that, regarding 
paid educational service as a species of prostitution, he would 
account paid political service not a whit less odious, and the 
stress laid by the accuser upon the Homenc quotation {lltad 11 
188-202)— which ends with the hnes haLfiovC, arptfia^ koX 
aAAoiv fivdov 6 .kov€ ot erco (f>€pTtpoi tlai <rv 8’ airToXtfio^ koX 
uvoAkw, ofJre ttot’ iv iroA«/i.^ (vapidfiio^ ovr’ ivt ^ovX^ — 
becomes intelligible if we may suppose that Socrates, like 
Theramenes, wished to restrict the franchise to those who were 
rich enough to serve as hoplites at their own expense Thus, as 
might have been anticipated, Socrates was a “ moderate,” and 
the treatment which he received from both the extreme parties 
suggests — even if with Grote we reject the story told by Diodorus 
(xiv 5), how, when Theramenes was dragged from the alUr, 
Socrates attempted a rescue — that his sympathv with the 
moderate party was pronounced and notorious Even m the 
moment of democratic triumph the “moderates” made themselves 
heard, Phormisms proposing that those alone should exercise 
the franchise who possessed land m Attica, and it is reasonable 
to suppose that their position was stronger m 399 than in 403 
Ihese considerations seem to indicate an easy explanation of 
the indictment of Socrates by the democratic politicians It 
was a blow struck at the “ moderates,” Socrates being singled 
out for attack because, though not a professional politician, he 
was the very type of the malcontent party, and had done much, 
probably more than any man living, to make and to foster views 
which, if not in the strict sense of the term oligarchical, were 
confessedly hostile to the “ unmixed democracy ” His eccentri- 
city and heterodoxy, as well as the personal animosities which he 
had provoked, doubtless contributed, as his accusers had fore- 
seen, to bnng about the conviction, but, m the judgment of the 
present writer, it was the fear of what may be called “ philo- 
sophical radicalism ” which prompted the action of Meletus, 
Anytus and Lycon The result did not disappoint their expecta- 
tions The friends of Socrates abandoned the struggle and 
retired into exile, and, when they returned to Athens, the most 
prominent of them, Plato, was careful to confine himself to 
theory, and to announce in emphatic terms his withdrawal from 
the practical politics of his native city 

Method and Doctnne — ^Socrates was not a *' philosopher ” nor 
yet a “ teacher ' but rather an " educator,” having for his function 

to rouse persuade and rebuke " (Plato Apology 30 E) Hence 
in examining his life's work it is proper to ask not What was his 
philosophy ? but What was his theory and what was his practice, 
of education ? It is true that he was brought to his theory of 
education by the study of previous philosophies and that his 
practice led to the Platonic revival , but to attribute to him philo- 
sophy, Except in that loose sense in which philosophy is asenbed to 
one who denying the existence of such a thing, can give an account 
of his disbelief, is misleading and even erroneous 


Socrates's theory of education had for its basis a profound and 
consistent scepticism, that is to say, he not only rejected the con- 
flicting theoncs of the physicists — of whom ” some _ 
conceived existence as a unity others as a plurality, 
some affirmed perpetual motion others ptriietual rest , some 
declared becoming and perishing to be univirsil others altogether 
denied such things " — but also condemned as a futile attempt 
to transcend the limitations of human intelligence their piXoaoipla 
their “ pursuit of knowledge for its own sake ” Unconsciously 
or more probably consciously, Socrates rested his scepticism upon 
the Protagorean doctnne that man is the measure of ms own sensa- 
tions and feelings, whence he inferred not only that knowledge 
such as the philosophers had sought, certam knowledge of 
nature and its laws was unattainable, but also that neither he nor 
any other person had authority to overbear the opinions of another 
or power to convey instruction to one who had it not Accordingly 
whereas Protagoras and others, abandoning physical speculation 
and coming forward as teachers of culture claimed for themselves 
in this new field power to instru‘~t and authority to dogmatize 
Socrates, unable to reconcile himself to this inconsistency proceeded 
with the investigation of pnnciples until he found a resting place a 
vov orai, m the distinction between good and evil While all 
opinions were equally true of those opmions which were capable of 
being translated into act some he conceived, were as workmg 
hypotheses more serviceable than others It was hero that the 
function of such a one as himself began Though ho had neither 
the right nor the power to force his opinions upon another he might 
by a systematic interrogatory lead another to substitute a better 
opinion for a worse just as a physician by appropriate remedies 
may enable his patient to substitute a healthy sense of taste for a 
morbid one To admmister such an interrogatory and thus to be 
the physician of souls was, Socrates thought, his divinely appointed 
duty , and when he described himself as a ‘ talker ” or converser ” 
he not only negatively distinguished himself from those who, 
whether philosophers or sophists called themselves teachers ” 
(SiiiiffKaKot), but also positively indicated the method of question and 
answer (SiaKticritci) which he consistently preferred and habitually 
practised 

That it was m this way that Socrates was brought to regard 
” dialectic,” ” question and answer, ' as the only adimssiblc method 
of education is, m the opinion of the present writer, no u, , 
matter of more conjecture In the review of theories 
of knotvledgc which has come down to us in Plato's 
Theaetetus mention is made {172 B) of certain ‘ incomplete 
Protagoreaiis,” who held that, while all opmions are equally 
true, one opinion is better than another, and that the wise 
man ” is one who by his arguments causes good opinions to take 
the place of bad ones, tlius reforming the soul of the individual or 
the Ws of a state by a process similar to that of the physician or 
the farmer (166 D seq ) , and these incomplete Protagoreans " are 
identified with Socrates and the bocratics by their insistence (167 D) 
upon the characteristically Socratic distinction between disputation 
and dialectic, as well as by other familiar traits of Socratic converse 
In fact, this passage becomes intelligible and significant if it is 
suppos^ to refer to the historical Socrates and by teaching us to 
regard him as an ‘ incomplete Protagorean ” it supplies the link 
which connects his philosophical scepticism witli his dialectical 
theory of education It is no doubt possible that Socrates was 
unaware of the closeness of his relationship to Protagoras, but the 
fact, once stated, hardly admits of question 

In the application of the dialectical " or maieutic ” method 
two processes are distinguishable — tlie destructive process, by which 
the worse opinion was eradicated, and the constructive 
process, by which the better opinion was induced In 
eneral it was not mere ignorance ' with which "*^**>^s 
ocrates had to contend, but " ignorance mistaking itself for 
knowledge" or ' false conceit of wisdom ”— a more stubborn 
and a more formidable foe, who, safe so long as he remained 
in his mtrcnchments, must be drawn from them, circumvented, 
and surjmsed Accordingly, taking his departure from some appar- 
ently remote pnnciplc or proposition to which the respondent 
lelded a ready assent, Socrates would draw from it an unexpected 
ut undeniable consequence which was plainly inconsistent with the 
opinion impugned In this way he brought his interlocutor to pass 
judgment upon himself, and reduced him to a state of doubt ' or 

perplexity ” (Airopfa) ‘ Before I ever met you," says Meno in 
the dialogue which Plato called by his name (79 E), I was told 
that you spent your time in doubting and leading others to doubt, 
and it 13 a fact that your witcheries and spells have brought me to 
tliat condition, you arc like the torpedo as it benumbs any one 
who approaches and touches it, so do you For myself, my soul 
and my tongue are benumbed, so that I have no answ er to give you ” 
Even if, as often happened, th( respondentj bafiltd and disgusted 
by the K\fyxos or destructive process at this point withdrew from 
the inquiry, he had, m Socrates s judgment gained something for, 
whereas formerlv, being ignorant, he had supposed himself to ha.e 
knowledge, now, being ignorant, he was in some sort conscious of lus 
Ignorance, and accordingly would bo for the future more circumspect 
m action If, however, havmg been thus convinced of ignorsnce. 
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the lespondent did not shrink from a new eftort, Socrates was 
ready to aid him by further questions of a suggestive sort Consis- 
tent thinking with a view to consistent action being the end of the 
inquiry, Socrates would direct the respondent’s attention to instances 
amalogous to that in hand, and so lead him to frame for himself a 
^energization from which the passions and the prejudices of the 
moment were, as far as might be, excluded In this constructive 
process, though the element of surprise was no longer necessary, the 
nterrogative form was studiously preserved, because it secured at 
jach step the conscious and responsible assent of the learner 
Of the two processes of the dialectical method, the fKtyxos or 
lestructive process attracted the more attention, both in conso- 
M / He I novelty and because many of those who 

Vatomad o*' unwillingly submitted to it stopped short 

Kaaooboa stage of “ perplexity '* But to Socrates and his 

^ intimates the constructive process was the proper and 
lecessary sequel It is true that m the dialogues of Plato 
he destructive process is not always, or even often, followed by 
onstruction, and that in the Memorabilia of Xenophon construction 
s not always, or even often, preceded by the destructive process 
There is, however, in this nothing surprising On the one liand, 
iCenoplion, having for his principal purpose the defence of his master 
igainst vulgar calumny, seeks to show by effective examples the 
ixcellenco of his positive teaching, and accordingly is not careful to 
listinguish, still less to emphasize, the negative procedure On the 
ither hand, Plato, his aim being not so much to preserve Socrates s 
lositivo teaching as rather by wntten words to stimulate the re^ader 

0 self scrutiny, just as the spoken words of the master had stimu- 
ated the hearer, is compelled by the very nature of his task to 
ee‘p the constructive element in the background, and, where 
)Ocrates would have drawn an unmistakable conclusion, to confine 
nmself enigmatical hints For exampk, when we compare 
Cenophon's Memorabilia, iv 6, 2-4, with Plato's Euthyphro, we 
lote that, while m the former tht interlocutor is led by a few sugges 
ive questions to define ‘ piety ’ as “ the knowledge of those laws 
trhich are concerned with the gods, ’ m the latter, though on a 
urther scrutiny it appears that ‘ piety ” is ‘ that part ot justice 
I'hich IS concerned with the service of the gods,” the conversation 
} ostensibly inconclusive In short, Xenophon, a mere reporter 
f Socrates's conversations, gives the results, but troubles lumself 
ttlc about the steps which led to them, Plato, who m early manhood 
rsA an educatoi of the Socratic type, withholds the results that he 
lay secure the advantages of the clcnctic stimulus 

What, thin, w<*re the positive conclusions to which Socrates 
arned his hearers ? and how were those positive conclusions 
obtained ? Turning to Xenophon for an inswer to 
aduct ott these questions, we note (i) that the recorded conversa 
... tions are concerned with practical action, political, 

' moral, or artistic, (z) that in general there is a process 

nom the known to tfie unknown through a generali/ation expressed 
r implied j (j) that the generalizations are sometimes rules of con- 
uct, justified by examination of known instances sometimes 
efinitions similarly established Ihus, in Memorabilia, iv i 3 
ocrates argues from the known instances of horses and dogs that 
tie best natures stand most in need of training and then applies 
lie generalization to the instance undci discussion, that of men, and 
1 IV 0 13-14 he 1( ads his interlocutor to a definition of ‘ the good 
itizcn," and then uses it to decide between two citizens for whom 
spectlvely superiority is claimed Now in the former of those 
ises the process — which AristotU would describe as “ example ” 
raf)c£8»i7;ua) and a modern might regard as “ induction " of an 
ncntical sort — sufficiently explains itself The conclusion is a 
rovisional assurance that in the particular matter in hana a certain 
3urse of action is, or is not to be adopted But it is necessary to 
ly a word of explanation about the latter case in which the general- 
ation being a definition, that is to say a declaration that to a 
iven term the interlocutor attaches in general a specified meaning, 
le conclusion is a provisional assurance that the inti rlocutor may, 
r may not without falling into inconsistency apply the term in 
uestion to a certain person or act Moral error Socrates conceived, 

1 largely due to the misapplication of general terms which once 
ffixed to a person or to an act possibly m a moment of passion 
r prejudice too often stand in the way of sober and careful reflection 
b was m order to exclude error of this sort that Socrates insisted 
pon dpl(ttT0ai KoBiXov with iraieriKol K6yoi for its basis By 
'quinng a definition and the reference to it of the act or person in 
uestion he sought to secure in the individual at any rate consistency 
[ thought and in so far consistency of action Accordingly he 
lent his life in seeking and helping others to seek ' the what " 

8 rl), or the definition, of the various words by wLch the moral 
uality of actions is desenbed valuing the results thus obtained 
ot as contributions to knowledge but as means to right action in 
le multifarious relations of life 

While however Socrates sought neither knowledge which in 
1C strict sense of the word he held to be unattainable nor yet 
Irtaela except as a means to right action true opinion the 
Mwledre observation accumulated until they formed 

* not perhaps a system of ethics but at any rate 
body of ethical doctnne Himself blessed with a will so powerful 


that It moved almost without friction he fell into the error of 
Ignoring its operations, and was thus led to regard knowledge as the 
sole condition of well-doing Where there is knowledge — that is to 
say practical wisdom (ppSuriats) the only knowledge which he 
recognized — nght action, he conceived, follows of itself, for no one 
knowingly prefers what is evil, and, if there are cases in which men 
seem to act against knowledge, the inference to be drawn is, not that 
knowledge and wrongdoing are compatible, but that in the cases 
in question the supposed knowledge was after all ignorance Virtue 
then, IS knowledge knowledge at once of end and of means irre- 
sistibly realizing itself in act Whence it follows that the several 
virtues which are commonly distinguished arc essentially one 
‘I’Kty” justice ” ‘ courage ’ and temperance are the names 
which wisdom ” bears in different spheres of action to be pious is 
to know wh it is due to the gods , to be just is to know what is due to 
mill , to bo courageous is to know what is to be feared and what is 
not, to be tempciate is to know how to use what is good and avoid 
what IS evil Turther inasmuch as virtue is knowledge it can 
be acqmreil by education and training though it is certain that 
cmc soul has by imtun a greater aptitude than another for such 
acquisition 

But if virtue is knowledge, what has this knowledge for its object ? 
To this question Socrates repUes, its object is the Good What, 
then IS the Good ? It i& the useful, the advantageous 
Utility the immediate utility of the individual thus 
becomes the measure of conduct and the foundation uood 

of all moral rule and legal enactment Accordingly each pre- 
cept of which Socrates delivers himself is rt commended on the 
ground that obedience to it will promote the pleasure the 
comfort the advancement the well-being of the individual, and 
Prodicus's apologue of the Choice of Heracles, with its commonplace 
offers of worldly reward, is accepted as an adequate statement of 
the motives of vutuous action Of the graver difficulties of ethical 
thtory Socrates has no conception having as it would sum, so 
perfectly absorbed, the U ssons of what Plato calls ‘ political virtue ” 
that morality has become NMth him a second nature, and the 
scrutiny of its credentials from an external standpoint has ceased 
to be possible His thtory is indeed so little systematic that 
whereas as has been seen virtue or wisdom has the Good for its 
object he sometimes identifies the Good with virtue or wisdom 
thus falling into the error which Plato {Republic, vi 505 C) perhaps 
with distmct reference to Socrates ascribes to certain ” cultivated 
thinkers ” In short, the ethical theory of Socrates like the rest of 
his teaching is by confession unscientific , it is the statement of the 
convictions of a remarkable nature Mhich statement emerges in 
the course of an appeal to the individual to study consistency in the 
interpretation of traditional rules of conduct I'or a critical exami- 
nation of the ethical teaching which is here described in outline stc 
Ethics 

The ^ocratics 


It has been seen that, so far from having any system, physical 
or metaphysical, to enunciate, Socrates rejected ‘ the pursuit of 
knowledge for its own sake ' as a delusion and a snare, — 
a delusion, inasmuch as knowledge, properly so called, c**fc^*i 
IS unattainable, and a snare, in so far as the pursuit of ®®'* 

It draws us away from the study of conduct He has therefore no 
claim to be regarded as the founder of a philosophical school But 
he had mide some tentative contiibutions to a theory of morality, 
he had shown both m lus life and in lus death that his principles 
stood the test of practical application, he had invented a method 
having for its end the rectification of opinion, and, above all, he 
had asserted ‘ the autonomy of the individual intellect ” Accor- 
dingly, not one school but several schools sprang up amongst his 
associates, those of them who had a turn for speculation taking 
severally from his teaching so much as their pre existing tendencies 
and convictions allowed them to assimilate Ihus Aristippus of 
Gyrene interpreted hcdonistically the theoretical morality, Antis- 
thenes the Cynic copied and eai matured the austere example, 
Euclides of Mcgara practised and perverted the elenctic method, 
Plato the Academic, accepting the whole of the Socratic teaching, 
first developed it harmoniously m the sceptical spmt of its author, 
and afterwards, conceiving that he had found in Socrates’s agnosti- 
cism the germ of a philosophy, proceeded to construct a system 
which should embrace at once ontology, physics, and ethics From 
the four schools thus established sprang subsequently four other 
schools, — the Epicureans being the natural successors of the Cyre- 
naics, the Stoics of the Cymes, the Sceptics of the Megarians, and the 
Peripatetics of the Academy In this way tlie teaching of Socrates 
made itself felt throughout the whole of the post-Socratic philosoph\ 
Of the influence which he exercised upon Anstippus, Antisthenes 
and Euclides, the incomplete Socratics,” as they are commonly 
called, as well as upon the " complete Socratic,” Plato, something 
must now be said 

The '* incomplete Socratics ” were, like Socrates, sceptics, but, 
whereas Aristippus, who seems to have been in contact with Pro- 
tagoreamsm before he made acquaintance with Socrates, i^comaleia 
came to scepticism, as Protagoras had done, from the 
standpoint of the pluralists, Antisthenes, hke his 
former master Gorgias, and Euchdes, in whom the ancients 
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rightly saw a successor of Zeno, came to scepticism from the stand 
point of Eleatic hcnism In other words, Anstippua was sceptical 
because, taking into account the subjective element in sensation, 
he found himself compelled to regard what are called " things '* as 
successions of feelings, which feelings are themselves absolutely 
distinct from one another, while Antisthenes and Euclides were 
sceptical because, like Zeno, they did not understand how the same 
thing could at the same moment bear various and inconsistent 
epithets, and consequently conceived all predication which was not 
idenbcal to be illegitimate Thus Aristippus recognized only 
feelings, denying things, Antisthenes recognized thmgs, denying 
ittnbutions, and it is probable that in this matter Euclides was at 
one with him For, though since Schleiermachcr many historians, 
unnecessarily identifying the €tS&y <pl\oi of Plato's Sophist with 
the Meganans, have ascribed to Euclides a theory of ideas,’ and on 
the strength of this smgle passage thus conjecturally interpreted 
have adde d a new chapter to the history of Meganaiusm, it is difficult, 
if not impossible, to see how, if the founder of the school had broken 
loose from the trammels of the Zenonian paradox, his successors, 
and amongst them Slilpo, should have rcconcikd themselves, as 
they cert only did, to the Cynic denial of predication 

While the incomplete Socratics " made no attempt to overpass 
the limits which Socrates had imposed upon himself, within tliose 
limits they occupied each his department Aristippus, a citizen 
of the world, drawn to Athens by the fame of Socrates, and retained 
there by the sincere affection which he conceived for him, inter 
preted the ethical doctrine of Socrates in accordance with his own 
theory of pleasure, which in its turn came undtr the lefining induenee 
of Socrates s theory of tppivijffi’! Contrariwise, Antistlienes, a 
rugged but not ungenerous nature, a hater of pleasure, troubled 
himself little about ethical theory and gave his life to the imitation 
of his master s asceticism Virtue, he held, depended upon works,” 
not upon arguments or lessons, all that was necessary to it was the 
strength of a Socrates (Diog Laort vi ii) Yet here too the 
Socratic theory of <f>p6v‘iitris had a quahfjing effect, so tliat Cyreniic 
hedonism and Cyme asceticism sometimes exhibit unexpected 
approximations Ihe teaching of Luclides, though the Good is 
still supposed to be the lughesl object of knowledge, can hardly be 
said to have an ethical clement and m consequence of this defacieiicy 
the dialectic of Socrates d« generated in Megarian hands, first into a 
series of exereises in f illacies, secondly into a vulgar and futile eristic 
In fact, the partial Socraticisms of the incomplete Socratics n<cts 
sanly suffered, even within their own narrow limits, by the dismem 
berment which the system had undergone Apparently the maicutic 
theory of education was not valued by my of the three and, luiwever 
this may be, they deviated from Socratie tradition so far as to 
establish schools, and, is it would seem, to take fees like the profes 
sional educators called Sophists 

Of the relations in which the met ipliysic of Plato stood to the 
Socratic search for definitions there are of necessity almost as many 
Pf to’M theories as there are interpretations of the Platonic 
system Hence in this place the writer must content 
ohysicml finTi'^clf with a summary statement of his own views 
Theories Initiated into philosophical speculation by the Hera 
clitcan Cratylus, Plato began his intellectual life as an 
absolute sceptic, the followers of Heraclitus having towards the 
end of the 5th century pushed 1o its conclusion the unconscious 
scepticism of their master Theie would have been then nothing 
to provoke surprise, if, leaving speculation, Plato had given himself 
to pohtics In 407, however, he became acquainted with Sociates, 
who gave to his thoughts a new direction Plato now found an 
occupation for his intellectual energies, as Socrates had done, in the 
scrutiny of his beliefs and the systematization of his principles of 
action But it was not until the eatastrophi of 399 that Plato gave 
himself to his life s work An exile, cut off from political ambitions, 
ho came forwaid as the author of dialogues which aimed at producing 
upon readers the same effect which the voice of the master had pro 
duced upon hearers For a time he was content thus to follow m 
the steps of Socrates, and of this period we have records in those 
dialogues which are commonly designated Socratic But Plato had 
too decided a bent for metaphysics to linger long over propaedeutic 
studies Craving knowledge — not merely provisional and subjective 
knowledge of ethical concepts, such as that which had satisfied 
Socrates, but knowledge of the causes and laws of the universe, such 
as that which the physicists had sought — he asked himself what 
was necessary that the right opinion ” which Socrates had obtained 
by abstraction from particular instances might be convcilcd into 
‘ knowledge properly so called In this way Plato was led to 
assume for every Socratic universal a corresponding unity, eternal, 
immutable, suprastnsiial, to bo tlie cause of those particulars which 
are called by the common name On this assumption the Socratic 
definition or statement of the ‘ what ” of the universal, being ob- 
tained by the inspection of particulars, in some sort represented the 
unity, form, or " idea ” from which they derived their characteristics, 
and in so far was valuable, but, inasmuch as the inspection of the 
particulars was partial and imperfect, the Socratic defimtioii was 
only a partial and imperfect representation of the eternal, immutable, 
suprasensual, idea How, then, was the imperfect representation 
of the idea to be converted into a perfect representation ? To this 
question Plato’s answer was vagiu and tentative By constant 


revision of the provisional definitions which imperfectly represented 
the ideas he hoped to bring them into such sliapes that they should 
culminate in the definition of the supnme principle, the Good, 
from which the ideas thcmsi Ives derive the ir being If in this way 
we could pass from uncertified general notions reflections of ideas, 
to the Good, so as to be able to say, not only that the Good causes 
the ideas to be wliat they are, but also that the Good causes the ideas 
to be what we conceive them, we might infer, h( thought, that our 
definitions, hitherto provisional, are adequate representations of 
real existences But tlu Platonism of this ^riocl had another 
ingredient It lias been seen that the Eleatic Zeno had rested his 
denial of plurality upon certain supposed difficulties of predication, 
and that they eontinind to jierplex Antisthene's as well as perhaps 
I uelidts and others of Plato s contemporaries fhese difficulties 
must be disposed of, if the new philosophy was to hold its ground 
and accordingly, to the fundamental assertion of the existence of 
eternal immutable ideas, the obje-cts of knowledge, Plato added two 
subordinatt propositions, namely (1) the idea is immanent in the 
partieul ir, and (z) there is an idea whciever a plurality of particu 
lars IS called by tlie same name ’ Of these propositions the one was 
intend! d to explain the attribution of vinous and even inconsistent 
epithets to the same particular at the same time, whilst the other 
was necessary to make this explanation available in the case ol 
common terms other than the Socratic univtrsals Such was the 
Platonism of the Ripuhhc and the Phaedo, a provisional ontology, 
with a scheme of scientific research, which, as PI ito honestly con- 
fesstd, was no more than an unrealized aspiration It w is the non 
Socratic ehment which madi the weakness of this, the earlier thcery 
of ideas Plato soon saw that the hypothesis of the idea s immam nee 
in particulars cntaikd thi sicrifice of its unity, whilst as a theory 
of predication th it hypothesis was insufficient, because applicable 
to particulars only not to the ideas themselves But with elearei 
views about relations and negations the paradox of Zeno ceased 
to perplex and with the consequent witlulr iwal of the two supple 
meiitary articles the de.elopment of the fundamental assumption 
of ideas, eternal, immutable^ supiasensual, might be attempted 
afresh In the more definite theory which Plato now propounded 
the lelea was no longer a Socratic universal perfected and hyposta- 
tized, but ralher the jierfect type of a natural kind, to wlueh type 
Its imperfect members were iclated by imitation, whilst this relation 
was metaphysically explained Iw means of a thoroughgoing 
idealism ” (R D Archer Hind) Thus, whereas in the earlier theory 
of ideas the ethical universals of Socrates had been held to have a 
first claim to bypostatization in the world of ideas, they are now 
peremptorily excluded, whilst the idealism which re eoncilcs plurality 
ind unity gives an entirely new significance to so much of the Socratic 
element as is still retained 

The growth of the metaphysical system neccbsarily influenced 
Plato s ethical doctrines but here his final position is less remote 
fiom that of Socrates Content in the purely Socratic , 

period to elaborate ind to rtojord ethical definitions * 

such as Socrates himself might have projiounded, Plato r* / 

IS soon as the theory of ideas offered itself to his loeories 
imigmation, looked to it foi the foimdatioa of ethics as of all other 
sciences riiough in fht earlier ages both of the individual and of 
the state a sound utilit irian morality of the Socratic sort was useful, 
nay valuable, the morality of the future should, he thought, rest 
upon the knowleelge of the Good Such is the teaching of the 
Republic But with the revision of the ractajihysieal system came 
a complete change m the view winch Plito took of cthies and its 
prospects Whilst in the previous period it had ranked as the first 
of sciences, it w<is now no longer a science beeause, though Good 
absolute still occupied the first place, Good relative ami all its various 
feirms — justice, temperance, com age, wisdom — not being ideas, 
were incapable of being known ” Hence it is that the ethical 
teaching of the later dialogues bears an intelligible, though perhaps 
unexpected resemblance to the simple practical teaching of the 
unphilosophical Socrates 

Yet throughout these revolutions of doctrine Plato was ever true 
to the Socratic theory of education His manner indeed changed, 
for, whereas in the earlier dialogues the chaiactcnstics of the master 
arc studiously and skilfully preserved, in the later dialogues Socrates 
first becomes nu taphjsical, then ceases to be protagonist, and at 
last disappears from the scene But in the later ehalogues, as in the 
earlier, Plate) s aim is the aim vehich Sociates in his conversition 
never lost sight of, namely, the dialectical improvement of the 
learner 

Bibliography — Of the histones of Grc^k philosophy the most 
convenient lor the study of Sociates s life ami work is Zeller s Phtlo- 
sophie d Griechen The j) irt in question has been trinsKtcd into 
English under the title of Soert tes and the Socratic Schools (London, 
1877) For a list of special treatises, see Uebervvcg in his Grundnss d 
Geschxchte d Philosophic The following sources of information 
may be specially mentioned E Schlciermachei Lleber d Werth 
d ^krates als Philosophen,” in d btrlnnr Had d Wtssensch 
(1815) and Werke 111 2, 287-308 translated into English by C - 
Thirlwall in the Philological Museum (Cambridge 1833) 11 

538-555, L F L61ut Du Dimon de Socrate (Pans, 183b 1830) 
reviewesd by E Littrd in Mfdectne rt midectns (Pans 1872), t» 
Grofe Histor\ of (rrecre ch Ixviii im\ Plato and the Other Com f'anions 
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of ^okratei (London 1865), C F Hermans De ^ocratts accusa 
tortbus {Gothngpn 1854), W H Thompson 1 he Pheudrus of Plato 
(^ndon 1 868) Appendix I , Joel Der echte und der Xenophonhsche 
Sokrates (1901) Eor the view taken in the present article with 
regard to the IfatfiSyioy, see the wnter s paper ^ On the Sai/tSftoy of 
Socrates ’’ in the Journal of Philology v , and cf Chr Meiners 
Vermtschte philosophtsche Schnften (Leipzig, 1776) — " in moments 
of Schwarmerei ’ Socrates took for the voice of an attendant genius 
what was in reality an instantaneous presentiment in regard to the 
issue of a contemplated act For a fuller statement of the writer's 
view of Plato's relations to Socrates see a paper on Plato’s Pepubhe, 
VI sogDseq tn the Journal of Philology vol x and a senes of papers 
on “ Plato's Later 'Hieory of Ideas ” in vols x xi xiii xiv xv , 
XXV of the same periodical 

See also Sophists and Ethics (H Ja ) 

SOCRATES, the name of a famous 5 th -century church historian 
In the course of the last twenty-five years (425-450) of the reign 
of Theodosius 11 (the first thoroughly Byzantine emperor) at 
least SIX church histones were written in Greek within the 
limits of the Eastern Empire — those, namely, of Philostorgius 
the Anan, of Philip of Side, of Socrates, of Sozomen, of Theodoret 
and of Hesychius Of these the first, no longer extant except 
in fragments, seems to have been the most important Those 
of Philip and of Hesychius (the former an untrustworthy and 
dreary performance mentioned by Socrates [vii 26, 27]) have 
also perished The remainmg three are now our main sources 
for church history from Constantine to Theodosius 11 None of 
them has ventured upon a fresh treatment of the period dealt 
with by Eusebius, all three begin their narratives about the 
point where his closes Tn the West the Church History of that 
author had already been continued by Rufinus and his Chronicle 
by Jerome, and the work of Rufinus was certainly known to the 
Byzantines Nor did these write independently of each other, 
for Sozomen (qv )^ crtainly had before him the work of Socrates, 
and Theodoret (qv) knew both of them The three histones 
together became known in the West from the 6th century through 
the selection which Cassiodorus caused to be made from them, 
and It IS to this selection (if we leave Rufinus and Jerome out of 
account) that the middle ages were mainly indebted for all they 
knew of the Anan controversies, and of the period generally 
between the Councils of Nice and Ephesus 

The ’EKKkrjcnaoTLKT) laropia of Socrates, still extant m 
seven books, embrating the period from 306 to 439, was written 
in 439, or within a few years thereafter He was born and 
brought up at Constantinople The date of his birth is uncertain, 
but It cannot have been far from 380 Of the facts of his life we 
know practically nothing, except that he was not a cleric but a 
“ scholasticus ” or advocate Of the occasion, plan and object 
of his work he has himself informed us in the prologues to his 
first, second, fifth and sixth books It is dedicated to one 
Theodorus, who had urged him to write such a history He 
had no thorough preparation for the task, and for the period 
down to the death of Constantius (361) was practically dependent 
on Rufinus After his work was finished he became a student 
of Athanasius’ writings and came to see how untrustworthy his 
guide had been He accordingly rewrote his first two books (see 
H E n 1) tcrtainly^ before 450 and probably before 444 (see 
Geppert, p 8), and it is only this revision that has reached us 
The chief sources from which he drew were (i) the Church 
History f the Life of Constantine and certain theological works of 
Eusebius , (2) the Church History of Rufinus, (3) certain works of 
Athanasius , (4) the no longer extant Iwayioyji twv cvvoSikwv 
of the Macedoman and semi- Anan Sabmus — a collection of acts 
of councils with commentaries, brought down to the reign of 
Theodosius I (this was a mam source), (5) the Constantinopolitan 
Chronicle, (6) possibly a collection of imperial biographies, 
(7) lists of bishops , (8) collections of letters by members of the 
Anan and orthod<»x parties He also used writings of Gregory 
Thaumaturgus, Archelaus, Acacius, Didymus, George of Laodicea, 
Gregory Nazianzen, Tunothy of Berytus (see Lietzmann, 
Apollinaris von Laodicea, p 44), Nestorius, Eusebius Scholasticus, 
Plulip of Side, Evagrius, Palladius, Eutropius, the emperor 
Julian and orations of Libanius and Themistius, and he was 
apparentl) acquainted with some of the works of Ongen and with 


Pamphilus’ Apologia pro Origene (On his sources see Jeep, 
and especially Geppert ) Jeep alleges (pp 149 sqq ),but without 
adequate proof, that he made use of Philostorgius As regards 
profane history his materials were exceedingly defective Thus, 
for example, he confesses that his reason for not giving an account 
of the wars of Constantine is his inability to ascertain anything 
certain about them (v praef ) His reckonings by Olympiads 
are generally wrong, the eiTor ansing chiefly from carelessness 
He IS greatly indebted to oral tradition and to the testimony of 
eyewitnesses, especially of members of the Novatian community 
in Constantinople, some things also he has set down from per- 
sonal knowledge The contents of the closing books are for 
the most part derived from oral tradition, from the narratives 
of friends and countrymen, from what was still generally known 
and current m the capital about past events, and from the 
ephemeral litcratjure of the day 

The theological position of Socrates so far as he can be said to 
have had one, is at once disclosed in his unlimited admiration for 
Ongen All the enemies of the great Alexandrian he regards 
merely as empty and vain obscurantists , for the orthodoxy of his 
hero he appeals to Athanasius Closely connected with his high 
regard for Ongen are his appreciation of science generally and tho 
moderation of his judgment on all dogmatic questions According 
to him 'VWnviKh iraiSda is quite indispensable within the Church , 
many Greek philosophers were not far from the knowledge of God 
as is proved by their tnumphant arguments against atheists and 
gamsayers of divine providence The apostles did not set them- 
selves against the study of Greek literature and science, Paul had 
even made a thorough study of them himself The Scriptures it 
IS true contain all that appertains to faith and life but give no 
clue to the art of confuting gamsayers Greek science therefore, 
must not be banished from the Church and the tendency within the 
Church so to deal with it is wrong This point of view was the 
common one of the mijonty of educated Christians at that period 
and IS not to be regarded as exceptionally liberal The svme holds 
true of tht jiosition of Socrates m regard to dogmatic questions 
On the one hand indeed orthodoxy and heresy are symbolized to 
his mind by the wheat and the tares respectively , he clings to the 
naive opinion of Catholicism, that contemporary orthodoxy has 
prevailed within the Church from the first, he recognizes the true 
faith only in the mystery of the Trinity, he judges heretics who have 
been already condemned as mterlopers, as impudent innovators, 
actuated by bad and self-seeking motives, he apologizes for having 
so much as treatt d of Ananism at all in his history of the Church , 
he believes in the inspiration of the ecclesiastical councils as much as 
in that of the Scriptures themselves But, on the other hand he 
takes absolutely no interest m dogmatic subtleties and clerical 
disputes, he regaids them as the source of great evils and expresses 
his craving for peace one ought to adore the inctfablc mystery 
in silence" This attitude which was that of most educated 
Byzantine laymen has in particular cases made it possible for h;m 
to arrive at very free judgments Even granting that some feeble 
remains of antique reserve may nave contributed to this and even 
although some of it is certainly to be set down to his disposition and 
temperament still it was his religious passivity that here deter- 
mined the character of Socrates and made him a typical example 
of the later Byzantine Christianity If Socrates had lived about the 
year 325 he certainly would not liave ranked himself on the side of 
Athanasius, but would have joined the party of mediation But — 
the bpoolaioi has been laid down and must bo recognized as 
correctly expressing the mystery, only one ought to rest satisfied 
with that word and with the repudiation of Ananism Anything 
more every new distmction is mischievous The controversy in 
Its details is a vvKroftaxia to him full of misunderstandings Some- 
times he gives prominence and correctly to tho fact that the 
disputants partially failed to understand one another because they 
had separate interests at heart — those on the one side desinng above 
everytning to guard against polytheism those on the other being 
most afraid of Sabelhanism He did not fail however to lecognize 
also that the controversies frequently had their root in more emula- 
tion slander and sophistry Not unfrcquently he passes very sharp 
judgments on whole groups of bishops Tn the preface to his fifth 
book he excuses his trenching on the region of political history on 
the ground of liis desire to spare his readers the disgust which perusal 
of the endless disputes of the bishops could not fail to excite and in 
that to his sixth book he prides himself on never having flattered 
even the orthodox bishops This attitude of his has given him a 
certam measure of impartiality Constantius and even Julian — 
not Valens it 13 true — are estimated very fairly The Anan Goths 
who died for their religion are recognized as genuine martyrs His 
characterizations of Cynl and Nestorius and his narrative and criti- 
cism of the beginnmgs of the Chnstological controversy are models 
of candour and histoncal conscientiousness In frequent instances, 
moreo\ cr, hi acknowledges his own mcompetency to give an opinion 
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and hands the question over to the cletw For the clergy as a 
whole, in spite of his criticism of mdividuah, he has the very lughest 
respect, as also for the monks, without himself making any inordinate 
religious professions In a special excursus of considerable length 
he has paid a tribute of the highest order to monachism and in ms 
charactenzation of Theodosius II also (where he has made use 
of the brightest colours) he does not fail to point out that m piety 
the emperor could almost compete with the monks But, apart 
from these two ch.ipters (iv ^3 vu 22) it is but seldom that one 
could learn from the pages of Socrates that there was such a thing 
as monasticism m those days To his mind the convent is not far 
removed from the church and as a layman he is not at all mchned 
to accept the principles of monaclusni as applying to himself or to 
square ms views of history 111 accord ince with them He has even 
gone so far as formally to express his sympathy with Paphnutius 
the champion of the right of bishops to marry 

As a source for the period wit^ which he wrote the work of 
Socrates is of the greatest value but as history ' it disapjpomts 
even the most modest expectations Eusebius after all liad some 
conception of wliat is meant by “ church history*" but Socrates has 
none As long as there is peace tht re is no material for a history 
of the church " , but on the other hand neither do heresies by rights 
come mto the story What, then, is leit for it > A collection of 
anecdotes and a scries of episodes In point of fact this is the view 
actually taken by Socrates His uttir want of care and consistency 
appears most clearly in his vacillation as to the relations between 
ecclesiastical and political history At one t^me he brings m politics 
at another he excuses himself from doing so He lias not failed to 
observe that Chuieh and State act and r( act upon each other, but he 
has no notion hovMhc rel ition ought to be conceived Neverthth ss 
his whole narrative follows the thread of political — that is to say 
of imperial — history This indeed is characteristic of his Byzantine 

Chn&tian point of view, church history bi comes metamorphosed 
into a history of the empeiors and of the state because a special 
church hlstoiy is at bottom impossible But even so one hardly 
he irs anything about state or court except great enterprises and 
anecdotes Political insight is wholly wanting to Socrates, all 
the orthodox cnipirors blaze forth in a uniform Ugh t of tlazzhng 
splendour, even the miserable Areadius is praised, and Theodosius 
II figures as a saint whose exi inplary pie ty turned the capital into a 
church If m additiem to all this we bear m mind that in his later 
books the historian's horizon is confined to the city and patriarchate 
of Constantinople, that he was exceedingly ill informed on all that 
related to Rome and the W est, that in order to fill out his pages he 
has introduced narratives ot the most unimportant description, that 
in not a few instances he has evinceel his credulity (although when 
compared with the majority of his contemporaries he is still entitled 
to be called critical), it becomes sutheiently clear that his Hthtory, 
viewed as a whole and as a literary jiroduetion, can at best take only 
a St eondary place One great excellence, howeve r, cannot be denied 
him, his honest and sincere desire to be imp irti il He tried also, 
as far as he could, to distinguish between the ceitain, the probable, 
the doubtful and the untrue He made no pretence to be a se irehtr 
of hearts anti frequently declines to analyse motives He has 
made frank confession of his nt science, and m certain passages 
his critical judgment and sober sense and circumspection are quite 
striking He writes a plain and unatlorned style and sliuns super- 
fluous words Occasionally even thtie are touches of humour 
and of trenchant satire - always the sign of an lionest writer In 
short, his learning and knowledge can be trusted little, but his 
goodwill and straightforwardness a great deal Considering the 
circumstances under which he wrote, it can only be matter for con 
gratulation that such a man should have become our mformant and 
that his work has been preserved to us 

Finally, it looks as if Socrates was either himself originally a 
Novatianist who had afterwards joined the Catholic Church, or stood , 
through his ancestors or by education, in most intimate relations with 
the Novatianist Church In his History he betrays great sympathy 
with that body, has gone with exactness into its history m Constanti- 
nople and Phrygia, and is indebted for much of the maten il of his 
work to Novatianist tradition and to his intercourse with prominent 
membirs of the stet Both directly and indirectly he has declared 
that Novatiamsts and Catholics are brothers, that as such they 
ought to seek the closest relations with one another, and that the 
former ought to tnjoy all the jnivilcges of the latter His efforts, 
however, had only this result, that he himself afterwards fell under 
suspicion of Nov itiamsm 

Fditions and Litlrature — Socrates’ History has been edited by 
Stephanus (Pans, 1544 Geneva, 1O12), Valesius (Pans, 1659 sqq ), 
Reading (Cambridge, 1720), Hussey (Oxford, 1853, reissued by 
Bright, 1878) It IS also to be found in volume Ixvii of Mignc's 
Patrologia, and there is an Oxford school edition (i 844) after Reading 
The latest English translation, revised by Zenos, is published in the 
Niceno and post Nicene fathers, 2nd senes, vol 11 There arc Testt- 
monia veterum in Valesius and more fully in Hussey, and Noltes 
paper in 7 Quartalschr (i859,p 518 seq ) contains emendations 
in Hussey's text, and notes towards the history of the text and 
editions, see also Ovorbeck, m Theol lit Ztung (1879), no 20 

Speciad studies have been made by Baromus, Miraeus, I^bb^, 
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Valesius, H illoix, Scaliger, Ceilher, Cave, Dupin, Pagi, Ittig, Tille- 
mont, Waleh, Gibbon, Schroeebh, Lardner See also Voss, De 
htstor graects, Fabncius Harless, Btbhoth gr , vol vn Rossler, 
Bihliothek d hirchenvater , Holzhauscn, De fontibus (jutbus Socr , 
Soz , ac Theod in scrihenda historia sacra un sunt (Gdttingen, 1825) 
SttLudlm, Gesch u Lit d K G (Hanover, 1827), Baur, hpochen 
(1852), Harnack, Sociates u Sozoinen " in Herzog-Hauck’s Rtfo/- 
encykl , 2nd ed , Loeschke, bokrates," ibid , 3rd ed Detached 
details are given also in works upon Constantine (Manso), Julian 
(Mucke, Rode, Neumann, Rendall), Damasus (Ruh), Anamsm 
(Gwatkin's Studies of Anamsm, which gives a scvire but trust 
worthy criticism ot Rulinus and discusses the manner in which 
Socrates was related to him), the emperors after Julian (Dc Broglie, 
Richter, Clinton, the Weltgeschichte of Ranke, the Gesch d ost 
romtschen Retches unter den Katsern Arcadtus u Theod II (1885) of 
Guldenpenning, and the hatser Theodosius d Gr (Halle, 1878) of 
Guldenpenning and Iffland, the last-named work discussing the 
relation of Socrates to So7omen),the barbarian migrations (Wieter- 
shcim, Dahn), the Goths (Waitz, Bessel, Kaulfmann and Scott s 
Ulfilas, 1885) Lastly, reference may be made to Sarrazin, De 
Theodora Lectore, Theophams fonte praeapm (i88x, treats of the 
relation between Socrates and Sozomen, and of the completeness 
of the former’s work) Jeep, QueUenuntersuch z d grtech Ktrchen- 
histonkern (1884), Geppert, Die Quellen des hirchenhtstonkers 
Socrates Scholashcus (i 8 gS) (A Ha AC McG ) 

SODALITE, a group of rotk-forming minerals comprising the 
following isornorphous species — 

Sodahte Na,(AlCl) W (SiOJj 

Haiiynitc (Na Ca),(NaSO, Al)AL(SiOda 

1 Noschti Na^ljNaSO^ A 1 )AL (SiO^)* 

La/untc Na^(Naba Al)Al^(SiOJa 

They are tlius sodium (or calcium) aluminium silicates, with 
chloride, sulphate or sulphide In their orthosilicate formulae, as 
above written, andm their cubic crystalline form they present a 
certain resemblance to the members of the garnet group Cr> stals 
usually have the form of the rhombic dodecahedron, and are 
often twinned with interpenetration on an o( tahedral plane 
They are white, or often blue in colour, and have a vitreous 
lustre Ihe hardness is 5I, and the specifii gravity 22-24 
These minerals are charaeteristie constituents of igneous rocks 
rich m soda, and they also occur in metamorphic limestones 

The species sodahte (so named because it contains soda) occurs 
as wt 11 formed, colourless crjstds m the ejected limi-stone blocks 
of Monte Somma Vesuvius, ind in the sodahte syenite of Jiiliane 
liaab m south Greenland Massive blue maten il is common in the 
elaeolite syenites of southern Norway, (iryergyo Ditrd m Transyl- 
vania, Miyask in the Urals, Litchfield in Maine, Dungannon in 
Ontano Ice river in Kootenay county British Columbia, &c at 
the three last name<l localities it is found as large masses of a bright 
sky-blue colour a id suitable for cutting as an ornamental stone 
Recently, 1 irge masses with a pink colour, which quickly fades on 
exjiosure to light, hive been met with in elaeolite pegmatite at 
Kishangarh m Rajputaiia Hauynite, or hauyne (named aftir 
R J Hauy), occurs as bright blue crystals and grams in the lavas 
(phonolite, Icphnte, Ac ) of Vesuvius, Rome, the E,ifel &e Nose- 
lite, or nosean, is found as greyish crystals m the sanidine bombs of 
the Eifel 1 aznntc is an important constituent, together with some 
hauynite and soil elite, of lapis lazuli (q v) (L J S ) 

SODEN, a town and spa of Germany, m the Prussian pro- 
vince of Ilesse-Nassau, pleasantly situated in the valley of the 
Sulzbath under the southern slope of the Taunus range, 10 m 
from Frankfort-on-Mam and 4 m Is from Hochst by rail 
Pop (1905), 1917 The (hicf interest of the place centres in its 
brine springs whu h are largely impregnated with carbonic acid 
gas and oxide of iron, and are efficacious m chronu eatirrh of 
the respiratory organs, m liver and stomaeh disorders and 
women’s diseases The waters are used botli internally and 
externally, and are largely exported boden lozenges {Sodener 
Pastillen), condensed from the waters are also m great repute 
Soden has a large and well-appointed Kurhaus, an Evangelical 
and a Roman C^athohe church, and a hospital for indigent 
patients 

See Haupt, Soden am Taunus (Wurzburg, 1902) and Kohler, 
Der Kurort Soden am I annus und seme Umgebungen (hrankfort,i873) 

SODEN, HERMANN, Freiherr von (1852- ), German 

biblical scholar, was bom m Cincinnati on the i6th of August 
1852, and was educated at the university of Tubingen He was 
minister of Dresden-Striesen m i88i and in 1887 became minister 
of the Jerusalem Church in Berlin In 1889 he became privat- 
dozent in the umversit) of Berlin, uid four ^ears later was 
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appointed extraordinary professor of divinity His earlier 
works include Philtpperhrtef (1890) , “ Untersuchungen uber 
neutest Schriftcn ” in the Protest Jahrb iheolog Studien 
und Schttftkommentar (1895-1897), Ltd was tut d evangel 
Ktrche ? (3rd ed , 1890) , Retsebneje aus Palasitna (and ed , 1901), 
Palastina und setne Gesch (and ed , 1904) , DtewtehUgsten Fragen 
tm Leben (1904), Vrchristliche Ltteraturgesch (1904) His 
most important book is Die Schriften des neuen Testaments, tn 
threr altesten erretchbaren Texigestalt hergestellt auj Grund thrrr 
'I exigeschtchte (Berlin, Bd I, 1902 1910), certainly the most 
important work on the text of the New Testament which had 
been published since WesUott and Hort’s 'Neio Testament tn 
the Original Greek (see Bible Netv Feitament) 

Von “soflt n introduces, besides a new notation of MSS (sec Bible, 
N T Mss and versions) , a new theory of textual history He 
thinks that in the 4th century there were in existence three recen- 
sions of the text, winch he distinguishes as A, // and /, with the 
following characteristics and attestations 

K corresponds roughly to Westcott and Hort's Syrian Antiochian 
text it was probably made by Lucian in the 4th century This 
was m the tnd the most popular form of text, anci is found in a more 
or less degenerate state in all late MbS The purest representatives 
are 61 (n), • 75 (V), 92 (461), 1027 (S), 1126 (476 scnvoncr's k), 

*179 (6()i) Later recensions of K are called A* and K^, and there 
arc also others of less importance which represent the combination 
oi K with other texts 

H represents Westcott and Hort s Neutral and Alexandnan texts 
between which von Soilen does not distinguish 

It is found m eleven MSS m varying degrees of purity 8 i (B), 8 2 
(N), 83 (C) 8 6 W, 858 (33), .26 (Z), .56 (L). .76 (A), .1026 (892), 
8371 (1241) and « 376 (579) Between these MSS there is no very 
intimate connexion except between 8 1 and 8 2 (B and tt) which 
represent i eommon original (8* ^ 8'--* is the best representative 

of //, but It has been contaminated by the Egyptian versions, and 
sometimes by the K and I texts and by Origen, though not to any 
great extent 

1 ho other H MSS arc none of them equal m value to the two great 
uncials I hey have all been influenced by A, /, and by the text 
of parallel passages to a gr« atcr extent than 8’ or than either of 
the two witntsses to 8'"^, but some of thorn have less Egyptian 
corruption 

The ongin of the H text must be regarded as unquestionably 
Egyptian, m view of the fact that it was used by all the Egyptian 
Church writers after the end of the 3rd century, and von Soden 
adopts the well-known hypothesis, first made popular by Bousset, 
that It represents the recension of Hesychius 

I does not quite edrrespond to anything in Westcott and Hort’s 
system, but has points of contact with their Western " text It 
IS found m a senes of subgroups of MSS known as//'" J /®, and others 
of less importance (about eleven subgroups are suggested) Of 
these i/' IS a family containing Cod / and its alUes (8 254, # 346, 6 457, 
8467, &c ), .288 (22) and some allied MSS .203 {872), .183 and 
*1131 7 18 the well-known Ferrar group, and /» contains 85 (D) 
*93 (5f^5)) *133 (700), • (28), *050 and some others It is necessary 

lo note that von Soden is able to place D m this group because he 
regards it as owing many of its most remarkable readings to contami 
nation with the Latin version 1 is, according to von Soden. a 
I’akstmian recension connected with Eusebius, Pamphilus and 
Ongtn 

After establishing the text of I, H and K von Soden reconstructs 
an hypothetical text I H K, which he believes to have been their 
ancestor He then tries to show that this text was known to all the 
writers of the 3rd and 2nd centuries, but has naturally to account 
for the fact that the quotations of these writers and the text of the 
early versions often diverge from it The explanation that he 
offers IS that the Diatessaron of Tatian was widely used and 
corrupted all extant texts, so that the Old Syriac the Old Latin, 
the quotations of ireuatus, Clement, Tertulhan and others may be 
regarded as various combinations of the Tatianic text and I H K 
Finally, he tries to show that the Tatianic text is itself in the mam 
merely a corrupt form of I H-K altered in order to suit the necessities 
of 1 atian s plan 

For criticism of this important theory up to 1909 see Nestle s 
Einftihrung tn das grtechische nette Testament, pp 274-278 (snl ed , 
(lottingen 1909) and K Lake’s Professor H von “Rodens Treatment 
of the Text of the Gospels (Edinburgh, 1908) (H L ) 

SODERHAMN, a seaport of Sweden, in the district (Ian) of 
Gefleborg, on an inlet of the Gulf of Bothnia, near the mouth of 
the Ljasne River, 183 m N by W of Stockholm by rail Pop 
(1900), 1 1,258 This is one of the principal centres of the timber 
export trade, having saw-mills, planmg-mills and wood-pulp 
works There are also ironworks and breweries Vessels 
drawing 15 ft have access to Branthall, where they generally 
load 'Fhe harbour is at the suburb of Stugsund It is usuallv 


ice-bound for some four months in winter The town was given 
municipal pnvileges by Gustavus Adolphus in 1620, but is 
modem in appearance, having been rebuilt after fires m i860 and 
1865 

SODERINI, PIERO (1450-1513), Florentine statesman, was 
elected gonfalonier for life in 1502 by the Florentines, who 
wished to give greater stability to their republican institutions, 
which had been restored after the expulsion of Piero de’ Medici 
and the martyrdom of Savonarola His rule proved moderate 
and wise, although he had not the qualities of a great states- 
man He introduced a system of national mihtia in the place 
of foreign mercenaries, and during his government the long 
war with Pisa was brought to a close with the capture of that 
city by the Florentines in 1 509 Grateful to France, who had 
assisted him, he always took the French side in Italian politics 
But in 1512 the Medici with the help of a Spanish army returned 
to Florence, deposed Sodenni and drove him into exile He 
took refuge at Ragusa m Dalmatia, where he remained until the 
election of Pope Leo X , who summoned him to Rome and con- 
ferred many favours on him Sodenni lived in Rome, working 
for the good of Florence, to which he was never allowed to return, 
until his death 

See Razzi, Vita dt Pter Sodenm (Padua, 1737), the articles 
Florence and Medici 

SODERTELGE, a town of Sweden, in the district (fan) of 
Stockholm, 23 m W S W of Stockholm by rail Pop (1900), 
8207 It IS beautifully situated on a bay of Lake Malar, which 
IS here connected with the Baltic by the Sodcrtelge canal, ij m 
m length, with a minimum depth of 10 ft Ihis is on the route 
followed by the Gota ( anal steamers between Stockholm and 
Gothenburg it was opened m 1819, though a canal was begun 
here in the first half of the 15th century at the instigation of 
the patriot Engelbrecht 1 he town contains an ancient church, 
believed to date from c 1100 Here and m the neighbourhood 
are the residences of many of the business class of Stockholm, 
and the town is in favour as a summer resort, having mineral 
springs and baths There are engineering shops producing 
railway stork and motors, jute spinning and weaving mills, and 
match and joinery works 

SODIUM [symbol Na, from Lat natrium, atomic weight 
23 00 (0 = i6)], a chemical element belonging to the group 
of alkali metals It is abundantly and widely diffused m nature, 
but always m combination Sodium chloride, or common 
salt {q V ), is exceedingly common, being the chief salt present 
m sea-water, besides occurring in extensive stratified deposits 
Sodium carbonates are also widely dispersed m nature, forming 
constituents of many mineral waters, and occurring as prin- 
cipal saline components in natron or trona lakes, qs efflores- 
cences m Lower Egypt, Persia and China, and as urao m 
Mexico, Colombia and Venezuela The solid crusts found at 
the bottom of the salt lakes of the Araxes plain in Armenia 
contain about 16 % of carbonate and 80 of sulphate In 
Colombia there occurs a double salt, Na^C03 CaCOg sH^O, known 
as gay-lussite In Wyommg, Clalifomia and Nevada enormous 
deposits of carbonates, mixed m some cases with sulphate and 
with chloride, occur About Szegedm in Hungary and all over 
the vast pusztas (steppes) between the Phciss and the Danube, 
and from the Fheiss up to and beyond Debreczin, the soil con- 
tains sodium carbonate, which frequently assumes the form of 
crude alkaline crusts, called “ szekso,” and of small saline 
ponds A purified specimen of such Debreczin soda was found 
to contain as much as 90 % of real carbonate, NaCO,,, and 4 of 
common salt Natural sulphate occurs in an anhydrous con- 
dition as thenardite, Na^SO^, at Tarapaca, Chile, and m the 
rock-salt deposits at Espartmas near Aranjuez, Spam Hy- 
drated sulphates occur at several localities m the province of 
Madnd and in other provinces of Spam, and at Muhlingen m 
Aargau, and copious deposits of glaubente, the double sulphate 
of sodium and calcium, are met with in the salt-mines of Vil- 
larrubia in Spain, at Stassfurt, and in the provmce of Tarapaca, 
Chile, &c A native nitrate of soda is obtained m great abun- 
dance in the district of Atacama and the provmce of Tarapaca 
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and IS imported into Europe in enormous quantities as cubic 
nitre for the preparation of saltpetre Cryolite, a fluoride of 
aluminium and sodium, is extensively mmed in Greenland and 
elsewhere for industrial purposes These form the principal 
natural sources of sodium compounds — the chloride as rock 
salt and in sea water being of such predominating importance 
as quite to outweigh all the others But it is questionable whether, 
taken altogether, the mass of sodium they represent is as much 
as that disseminated throughout the rocky crust m the form of 
soda feldspar {t e as silicate of soda) and in other soda-contain- 
ing rocks From this source all soils contain small proportions 
of sodium in soluble forms, hence the ashes of plants, although 
they preferably imbibe potassium salts, contain traces and 
sometimes notable quantities of sodium salts Sodium salts 
also form essential ingredients in all animal ]uices 
Although many sodium compounds have beey known from very 
remote times, the element was not isolated until 1807, when Sir 
H Davy obtained it by electrolysing caustic soda This method 
was followed by that proposed by Gay-Lussac and Th6nard, 
who decomposed molten caustic soda with red-hot iron , and this 
in turn was succeeded by Brunner’s process of igniting sodium 
carbonate with charcoal Deville made many improvements, 
but the method remained wasteful and uneconomical, and m 
1872 the metal cost 4s a pound In 1886, however, Castner 
replaced the carbonate by caustic soda, and materially cheapened 
the cost of production, but this method was discarded for an 
electrolytic one, patented by Castner in 1890 Electrolytic 
processes had, m fact, been (onsidered since 1851, when Charles 
Watt patented his method for the production of sodium and 
potassium from fused chlorides Among the difficulties here to 
he contended with are the destructive artion of fused chlorides 
and of the reduced alkali metais upon most non-mi tallic sub- 
stances available for thecontainingvessel and itspartition,and also 
of the anode chlorine upon metals , also the low fusing-point 
(95® C for sodium, and 62® C for potassium) and the low specific 
gravity of the metals, so that the separated metal floats as a 
fused layer upon the top of the melted salt Again, pure 
sodium chloride melts at about 775° C, while sodium boils 
at 877° C , so that the margin of safety is but small if loss by 
vaporization is to be prevented Borchers endeavoured to con- 
tend against the first difficulty by employing an iron cathode 
vessel and a chamotte (fire-clay) anode chamber united by a 
specially constructed water-cooled joint The other difficulty 
IS to some extent met by using mixed chlorides {e g sodium, 
potassium and strontium chlorides for sodium extraction), as 
these melt at a lower temperature than the pure chloride In 
Castner’s process (as employed at Oldbury and N lagara Falls and 
m Germany) fused caustic soda is electrolysed TTie apparatus 
described in the patent specification is an iron cylinder heated 
by gas rings below, with a narrower cylinder beneath, through 
which passes upwards a stout iron cathode rod cemented m 
place by caustic soda solidified in the narrower vessel Iron 
anodes are suspended around the cathode, and between the 
two is a cylinder of iron gauze at the bottom with a sheet-iron 
continuation above, the latter being provided with a movable 
cover During electrolysis, oxygen is evolved at the anode and 
escapes from the outer vessel, while the sodium deposited in 
globules on the cathode floats upwards into the iron cylinder, 
within which it accumulates, and from which it may be re- 
moved at intervals by means of a perfoiated iron ladle, the fused 
salt, but not the metal, being able to pass freely through the 
perforations The sodium is then cast into moulds Sodium 
hydroxide has certain advantages compared with chloride, 
although It is more costly, its fusing-point is only 320*^ C , and 
no anode chlorine is produced, so that both containing vessel and 
anode may be of iron, and no porous partition is necessary 
Metallic sodium possesses a silvery lustre, but on exposure 
to moist air the surface is rapidly dulled bv a layer of the 
hydroxide It may be obtained crystallized in the quadratic 
system by meltmg in a sealed tube containing hvdrogen, allowed 
to cool partially, and then pouring off the still Lquid portion 
by invertmg the tube The specific gravity is o 9735 at 13 5® 
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(Baumhauer) At ordinary temperatures the metal has the 
consistency of wax and can be readily cut, on cooling it hardens 
On heating it melts at 95 6° (Bunsen) to a liquid resembling 
mercury, and boils at 877 5° (Ruff and Joliannsen Ber , 19015, 
58, p 3601), yielding a vapour, colourless m thin layers but a 
peculiar purple, with a greenish fluorescence, when viewed through 
thick layers (For the optic's of sodium vapour see R W Wood, 
Physic^ Optics ) According to A Matthiessen, sodium ranks 
fourth to silver, copper and gold as a conductor of electruity 
and heat, and according to Bunsen it is the most elec tropositive 
metal with the exception of caesium, rubidium and potassium 

The metal is very reactive chemically Exposed to moist air 
it rapidly oxidizes to the hydroxide, and it burns on heating m 
air with a yellow flame, yielding the monoxide and dioxide 
A fragment thrown on the surface of water rapidly disengages 
hydrogen, which gas, however, does not inflame, as happens with 
potassium, but mflammation occurs if hot water be used, or if 
the metal be dropped on moist filter paper Sodium also 
combines directly, sometimes very energetically, with most 
non-metallic elements It also combines with dry ammonia 
at 300-400® to form sodamide,NaNH2, a white waxy mass when 
pure, which melts at 155° Heated m a current of carbon dioxide 
sodamide yields caustic soda and cyanamide, and with nitrous 
oxide It gives sodium azoimide, it deflagrates with lead or silver 
nitrate and explodes with potassium chlorate Sodamide was 
introduced by Claisen (Der , 1905, 38, p 693) as a condensing 
agent m organic chemistry, and has since been applied in many 
directions Sodium is largely employed in the manufacture 
of cyanides and in reduction processes leading to the isolation 
of such elements as magnesium, silicon, boron, aluminium 
(formerly), &c , it also finds application m organic chemistry 
With potassium it forms a liquid alloy resembling mercury, 
which has been employed m high temperature thermometers 
(see Thermometry) 

Compounds 

In its chemical combinations sodium is usually monovalent its 
salts arc generally soluble m water, the least soluble being the 
metantimonatc 

Sodium hydnde, NaH, is a crystalline substance obtained directly 
from sodium and hydrogen at about 400° It burns when heated 
in dry air, and ignites in moist air it is decomposed by water, giving 
caustic soda and hydrogc n Dry carlxm dioxide is decomixised by 
it, free carbon being produced moist caibon dioxide, on the other 
hand, gives sodium formate 

Several oxides arc known A sulxixidc, Na ,0 appears to be 
formed as a grey mass when a clean surface of the metal is exposed 
to air, or when pure air is passed through the metal just above its 
nulting point (De Forcrami, Compt rend , 1898, 127, pp 364, 514) 
The monoxide, NdjO, is obtained by heating tin metal above 180® 
in a limited amount of slightly moist oxygen (Holt and Sims, Journ 
Chem Soc , 1894, 1 442) it may also be prepared by heating 
the nitrate or nitrite with metallic sodium, free nitrogen being 
eliminated (Gciman patent, 142407, 1902) It forms a grey mass, 
winch melts at a red heat and violently combines with water to 
give the hydroxide The hydroxide or caustic soda, NaOH, is 
usually m mufactured from the carbonatt or by electrolysis of salt 
solution (see Alkaii Manufactuke) When anhydrous it ls a 
colourless opanin solid which melts at 310° and decomposes at 
about I i(X>® It IS vt ry soluble in water, yu Idmg a strongly alkaline 
solution It also dissolves in alcohol It absorbs raoistun and 
carbon dioxide from the atmosphere Several hydrates are known 
aNaOH 7ILO is obtaiiu d as large monoclmic crystals by cooling 
a solution of specific gravnly 1 30'5 to -8° Pickmng {Journ Chem 
Soc, 1893, 65, p 890) obtained NaOH H^O from hot concentrated 
solutions and NaOII 2H_0 from a solution of the hydroxide in 
968 % alcohol (Set also Dc Forcrand Compt rend , igoi, 133, 
P 22 j) 

Sodium dioxide, Na^Oj, is formed when the metal is heated m 
an excess of air or oxygen In practice the metal is placetl on 
aluminium trays traversing an iron tube heated to 300 , through 
wlueh a current of air, freed from moisture and carbon dioxide, is 
passed, the process is made continuous and the product contains 
about 93 % NagOg When juire, sodium dioxide has a faint yellowish 
tinge, but on exposure it whitens (W R Bousficld and 1 M Lowry, 
Phtt Trans , 1905 A 204, p 253) When dissolved m water it 3nelds 
some VaOH and on crystallizing a cold solution NagOg 8H_0 

separates as large tabular hexagonal crystals which on drying over 
sulphuric acid give Na^Og zHp the former is also obtained by 
precipitating a mixture of caustic soda and hvdrogen peroxide 
solutions with alcohol Acids yield a sodium salt and free oxygen 
or hydrogen peroxide, with carlxm dioxide it gives sodium carbonate 
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and free oxygen, carbon monoxide gives the carbonate, whilst 
mtrQus and nitnc oxides give the nitrate A solution in hydro- 
chlonc acid, consisting of the chloride and hydrogen peroxide, is 
used for bleaching straw under the name of soda-bleach, with 
calcium or magne^um Ohlondes this solution gives a solid product 
which, when dissolved m water, is used for the same purpose (Castner, 
Journ Soc Chem Ind , 1893, p 603) Sodium dioxide is chiefly 
employed as an oxidizing being used in mineral analysis and 

m various organic preparations it readily burns paper wood, &c , 
but does not evolve oxygen unless heated to a nigh temperature 
Sodyl hydroxide, NaHOg, exists in two forms one, NaOOH, 
obtamed from hydrogen peroxide and sodium ethylate, the other, 

0 Na OH, from absolute ^cobol and sodium peroxide at o® They 
are strong oxuhrmg agents and yield alkaline solutions which 
readily evolve oxygen on heating Sodium trioxide, NajO,, is said 
to be formed from an excess of oxygen and a solution of sodam- 
mouium in liquid ammonia Water decomposes it, giving oxygen 
and the dioxide 

Generally speaking, sodium salts closely resemble the correspond- 
ing potassium salts, and their methods of preparation are usually 
the same For sodium salts not mentioned below reference should 
be made to articles wherein the aetd is treated, unless otherwise 
indicated 

Sodium combines directly with the halogens to form salts which 
are soluble m water and crystallize in the cubic system The 
ftuonde, NaF, is sparingly soluble in water (i part in 25) For the 
:hlonde see Salt The bromide and iodide crystallize from hot 
solutions in anhydrous cubes, from solutions at ordinary tempera- 
tures in monoclimc prisms with 2H,0 and at low temperatures 
with 5H2O According to M Loeb (Journ Amev Chem Soc , 1905, 
17, p 1019) the iodide differs from the other haloid salts m separating 
From solution in alcohols with alcohol of crystallization *’ Sodium 
sulphide, Na^, obtained by saturating a caustic soda solution with 
.ulphuretted hydrogen and adding an equivalent of alkali, is em- 
sloycd in the manufacture of soluble soda ^lass Sodium sulphite, 
'Ja^O,, which 19 employed as an antichlor, is prepared (with 7H2O) 
3y saturating a solution of sodium carbonate witn sulphur dioxide, 
iddmg another equivalent of carbonate and crystalliang The 
inhydrous salt may be prepared by heating a saturated solution 
)f the hydrated salt H Hartley and W H Barrett (Journ Chem 
Soc , 19091 95 1 P 1184) failed to obtain a decahydrate which had 
leen previously described The acid sulphite, NaHSO,, obtamed 
>y saturating a cold solution of the carbonate with sulphur dioxide 
mcl precipitating by alcohol, is employed for sterilizing beer casks 
lodium sulphate, Na^SO^, known in the hydrated condition (with 
toHaO) as Glauber's sjut, is manufactured in large quantities 
or conversion into the carbonate or soda (see Alkali Manufac- 
ruRE) It has long been doubted whether sodium welded an alum, 
bis was settled byN I Surgunoff in 1909 (Ahst Journ Chem Soc 

1 looi), who pbtained cubic crystals from a supersaturated solution 
>f sodium and aluminium su^hates below 20°, higher temperatures 
fiving monoclimc crystals Tme acid sulphate, NaHS04, also known 
IS bisiilphate of soda, is obtained as large asymmetric prisms by 
rvstalhzing a solution of equivalent ^antitics of the normal 
ulphate and sulphuric acid above 50® The acid salts NajH (SOX 
ina NajH(S04)a HgO are obtained from the normal sulphate ancf 
ulphunc acid (J D’Ans, Ber , 1906, 39, p 1534) 

'The manufacture of sodium carbonate, commonly called soda, 
s treated under Alkali Manufacture The anhydrous salt is a 
olourless powder or porous mass, having an alkaline taste and 
eaction It melts at ioo 8 ° On solution in water, heat is evolved 
ind hydrates formed Common washing soda or soda-crystals 13 
he decahydrate, NagCO, ioHj, 0 , which appears as large clear 
nonoclinic crystals On exposure, it loses water and gives the 
nonohydrate, NagCO* HgO, a white powder sold as ‘ crystal 
arbonate ’, this substance, which is also formed on heating the 
lecahydrate to 34°, crystallizes m the rhombic system Both these 
lydrates occur m tlie mineral kingdom, the former as natron and 
he latter as thermonatnte The heptahydrate, NagCOg 7H3O, is 
(btamed by crystallizing a warm saturated solution in a vacuum, it 
ippcars to be dimorphous The acid carbonate or bicarbonate of 
oaa, NaHCOj, is produced m the ammonia soda process for alkali 
nanufacture Another acid carbonate, NagCO, zNaHCO, sHgO, 
s the mineral trona or urao We may here notice the ' percar- 
lonates obtamid by Wolffenstem and Peltncr (Ber , 1908, 41, 

J 5 275, 280) on acting with gaseous or solid carbon dioxide on 
EgOg, NogO, and NaHO, at low temperatures, the s^me authors 
ibtamed a perborate by adding sodium metaborate solution to a 50% 
olution of sodium peroxide previously saturated with carbon dioxide 
^or sodium nitrite see Nitrogen for sodium nitrate see Saltpetre, 
or the cyamde see Prussic Acid, and for the borate see Borax 
Of the sodium silicates the most important is the mixture known 
ls soluble soda glass formed by calcining a mixture of white sand, 
oda-ash and cluxcoal, or by dissolving silica in hot caustic soda 
mder pressure It is a colourless transparent glass mass, which 
Iissolves m boiling water to form a thick liquid It is employed in 
ertain printing processes, as a cement for artificial stone and for 
Qcnding glass, porcelain, &c , and also for making the so-called 
ilicated soaps (see Soap) 


Sodium IS most distinctly recognized by the yellow coloration 
which volatile salts impart to a Bunsen name, or, better, by its 
emission spectrum which lias a line (double), the Fraunhofer D, line, 
in the yellow (the wave lengths are 5896 and 5890) The atomic 
weight was determined by Stas to be 22 87 (H=sl) , T W Richards 
and R. C Wells (Journ Amer Chem Soc , 1905, 27, p 439) obtamed 
tl^9 value 23 006 (0 = i6) 

Medtctne 

Pharmacology — The metal sodium is not used in medicine, but 
many of its salts arc employed Besides hquor sodtt ethylaHs the 
following salts and preparations are used in the British Pharma- 
copoeia (i) Sodtt carbonts, known as washing soda, this carbonate 
on heating yields sodtt carbonts exsiccatus and sodn btcarbonas, from 
the latter is made trochxscut sodtt htcarbonatis (2) Sodn phosjhas 
From sodium phosphate are made sodtt phosphas effertc’trens and 
sodtt hypophosphts (see Phosphorus) (3) Sodn sulphas (Glauber’s 
salt), with its sub-preparation sodn sulphas effervescens (4) Soda 
tartar ata (Rochelle salt), a tartrate of sodium and potassium, from 
which IS mSkde pulvts sodae tartar atae effervescens, known, as Seidlitz 
powder (5) Sodn ettro tartras effervescens, a mixture of sugar, 
sodium bicarbonate, citric and tartanc acids (6) Sodn chlortdum, 
common salt (7) Sodn sulphts 

For sodn bromtdum, lodtdum and salicylatum see Bromine, 
Iodine and Salicylic Acid respectively For sodn arsenas and 
cacodylate see Arsenic Sapo durus (hard soap) is a compound of 
sodium with olive oil, and sapo animahs (curd soap) is chiefly sodium 
stearate 

Toxtcology — Poisomng by caustic soda is rare, but occasionally 
it takes place by swallowing soap lees (sodium carbonate), whicn 
may contain some impurities of caustic soda The symptoms ana 
treatment are the same as desenbed under Potassium The salts 
of sodium resemble potassium in their action on the alimentary 
tract, but they are much more slowly absorbed, and much less 
diffusible, thtrefore considerable amounts may reach the small 
intestine and there act as saline purgatives They are slowly 
absorbed into the blood, and are a natural constituent of the blood 

lasma, which derives them flora the food Sodium is excreted 

y all the mucous surfaces and by the liver and kulneys On the 
latter they act as diuretics, but less powerfully than potassium, 
increasing the flow of water and the output of urea and rendering the 
unne less acid They are said to dimmish the secretion of the 
bronchial mucous membrane 

TherapetUtes hxternal Use — The hquor sodn ethylatis is a 
powerful caustic and is used to destroy small naevi and warts A 
lotion of sodium bicarbonate is useful to allay itching Solutions 
of sodium sulphite are used as mild antiparasitics Internal use — 
Sodium chloride is occasionally used m warm water as an emetic, 
and injections of it into the rectum as a treatment for thread worms 
A o 9 % solution forms what is termed normal saline solution, 
which is frequently injected into the tissues m cases of collapse, 
haemorrhage anil diarrhoea It forms a valuable treatment lU 
diabetic coma and eclampsia, acting by diluting the toxins m the 
blood From this has developed the intramuscular injection of 
diluted sea water in the treatment of gastro-cntcntis, anaemia and 
various skin affections Sodium ehlomle is an important constituent 
of the waters of Homburg, Wiesbaden, Nauheim and Kissingcn 
Sodium bicarbonate is one of our most useful gastric sedatives and 
antacids, relieving pam in hypcichlondia It is the constituent of 
most stomachic mixtures Effervescent soda water is a mild gastric 
sedative Sodium phosphate and sulphate are cholagogue purga- 
tives and are used m the treatment of gallstones The sulphate is 
the chief constituent of Marienbad and Carlsbad waters Large 
doses of these salts are used to remove fluid m dropsy Soda tM- 
tarate is purgative and diuretic, as is the citro tartarate These 
purgative sodium salts are most useful in the treatment of chronic 
constipation, and of the constipation associated with gout and 
hepatic dyspepsia They should be dissolved in warm water and 
taken in the morning, fasting In visceral gout and chronic catarrhal 
conditions of the stomach a course of all^ine waters is distinctly 
beneficial Sodium salts have not the depressant effect so marked 
in those of potassium 

SODOM AND GOMORRAH, m biblical geography, two of five 
cities (the others named Admah, Zeboiim and Bela or Zoar) 
which were together known as the “ cities of the Ktkkar ” 
(circle), somewhere m the neighbourhood of the Dead Sea 
rhey occupied a fertile region, chosen hv Lot for his dwelling 
(Gen xui 10-12) They were attacked by the four great East- 
ern kings and spoiled, but restored by the intervention of Abram 
and his men coming to the aid of Lot (Gen xiv ) They were 
proverbial for wickedness, for which they were destroyed by a 
ram of “ fire and brimstone ” (Gen xix ) The site of the 
cities, the historicity of the events narrated of them and the 
nature of the catastrophe that destro> ed them, are matters of 
hot dispute Modem names, more or less similar to the ancient 
appellations, have been noted in different parts of the Dead 
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Sea area, but no certain identification can be based on these 
similarities The most slnkmg coincidence is Jebel Usdum, 
some equated with confidence to Sodom The names are 
radically ickntical^ but the hill is merely a salt-ridge 600 ft 
high and 7 m long, and cannot possibly represent an ancient 
city The most that can be said is that the names have lingered 
in the Jordan valley m a vague tradition — very likely helped by, 
if not entirely due to, literary accounts of the catastrophe- 
just as has the name of Lot himself m the Arab name of the 
Dead Sea The catastrophe has been explained as a volcanic 
eruption, or an ejwlosive outburst of gas and oil stored and 
accumulating at tiifeh pressure The latter, to which parallels 
in geologically similar regions m America are not unknown, 
IS the most probable natural explanation that can be offered 

(R ASM) 

SODOMA, IL (1477-1549), the name giv^n to the Italian 
pamter Giovanni Antonio Bazzi (who until recent years was 
erroneously named Razzi) He is said to have borne also the 
name of ‘‘ Sodona ” as a family name, and likewise the name 
Tizzioni, Sodona is signed upon some of his pictures While 
“ Bazzi ” was corrupted into “ Razzi,” “ Sodona ” may have 
been corrupted into “ Sodoma ”, Vasari, however, accounted 
for the name differently, as a nickname from his personal char- 
acter This version appears to have been inspired by Bazzi’s 
pupil and subsequent rival Beccafumi In R H Gust’s recent 
work on the painter another suggestion is made Vasan tells 
a story that, Bazzi ’s horse having won a race at Florence, 
a cry of “ Who is the owner ? ” went up, and Bazzi contemptu- 
ously answered “ Sodoma,” in order to insult the Florentines 
(according to Milanesi), and Mr Gust offers the suggestion of the 
Italian friend, that the racing name was really a clipped form of 
So doma, “ I am the trainer ” Whatever the real origin, the 
name was long supposed to indicate an immoral character 

Bazzi was of the family de Bazis, and was born at Vcrcelh 
in Lombardy m 1477 His first master was Martino Spanzotto, 
by whom one signed picture is known, and he appears to have 
been in his native place a scholar of the painter Giovenone 
Acquiring thus the strong colouring and other distinctive marks 
of the Jximbard school, he was bi ought to Siena towards the 
close of the .^th century by some agents of the Spannocchi 
family , and, as the bulk of his professional life was passed m 
this Tuscan city, he counts as a member of the Sienese school, 
although not strictly affined to it in point of style He does not 
seem to have been a steady or laborious student in Siena, apart 
from some attention which he bestowed upon the sculptures 
of Jacopo della Quercia Along with Pinturicchio, he was 
one of the first to establish there the matured style of the 
Ctnguecento His earliest works of repute are seventeen frescoes 
in the Benedictine monastery of Monte Oliveto, on the road 
from Siena to Rome, illustrating the life of St Benedict, in con- 
tinuation of the series which Luca Signorelli had begun in 1498, 
Bazzi completed the set m 1502 Hence he w is invited to Rome 
by the celebrated Sienese merchant Agostino Ghigi, and was 
employed by Pope Julius II in the Gamera della Segnatura in the 
Vatican He executed two great compositions and vaiious 
ornaments and grotesques The latter are still extant, but the 
larger works did not satisfy the pope, who engaged Raphael to 
substitute his “ Justice,” “ Poetry,” and ” Theology ” In 
the Chigi Palace (now Famesma) Bazzi painted some subjects 
from the life of Alexander the Great, ” Alexander in the Tent of 
Darius ” and the “ Nuptials of the Conqueror with Roxrna ” (by 
some considered his masterpiece) are more particularly noticed 
When Leo X was made pope (1513) Bazzi presented him with 
a picture of the “ Death of Lucretia ” (or of Cleopatra, according 
to some accounts), Leo gave him a large sum of money m recom- 
pense and created him a cavaliere Bazzi afterw ards returned to 
Siena and at a late’* date went m quest of work to Pisa, Vol- 
terra, and Lucca From Lucca he returned to Siena, not long 
before his death, which took place on the 14th of February 1549 
(the older narratives say 1554) He had squandered his pro- 
perty and IS said (rather dubiously) to have died in penury in 
the great hospital of Siena Bazzi had married in youth a lady 
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of good position, but the spouses disagreed and separated pretty 
soon afterwards A daughter of theirs married Bartolommeo 
Neroni, named also Riccio Sanese or Maestro Riccio, one of 
Bazzi’s principal pupils 

It IS said that Bazzi jeered at the History of the Painters written 
by Vasan, and that Vasari consequently tiaduced him, certainly 
he gives a bad account of Ba/zi s morals and demeanour, and is 
niggardly towards the ments of his art According to Vasan, thi 
ordinary name by which Bazzi was known was II Mattaccio ' 
(the Madcap, the Maniac)— this ejnthet being first bestowed upon 
him by the monks of Monte Oliveto He dressed gaudily, like a 
mountebank Ins house was a perfect Noah’s ark, owing to the 
strangi miscellany ot anumls which he kept there He was a 
cracker of jokes and fond of music, and sang some poems <omj>oscd 
by himself on indecorous subjects In his art Vasan alleges that 
Bazz) w'as always negligent — his early success in Siena, where he 
painted many portraits, being partly due to want of comjietition 
As he advanced m ago he btcame too lazy to make any cartoons 
for his frt scocs but daubed them straight off upon the wall Vasan 
admits, nevertheless, that Baz/i produced at intervals some works 
of very fine qu ility, and during his lifetime his reputation stood high 

The general verdict is that Bazzi was an able master in expression 
motion and colour His taste was something like tliat of Da Vinci, 
especially m the figures of women, which have grace sweetness and 
uncommon earnestness He is not eminent for drawing, grouping 
or general ehgince of form His easel pictures are ran there are 
two m the National (mllery in London 

It IS uncertain whether Bazzi was a pupil of Leonardo da Vinci, 
though Morelh (in his Italian Pictures in German Galleries) speaks 
of his having only ripened into an artist during the two jears 
(1408-1500) he spent at Milan with Leonardo” and some critics 
see in Bazzi’s ‘ Madonna ” in the Brera (if it is really by Bazzi) the 
direct influence of this master Modern cntieism follows Morelh 
m supposing that Raphael painted Bazzi s portrait m The School 
of Athens ” and a drawing at Chnst Church is supposed to be a 
portrait of Raphael by Bazzi 

His most celebrated works are in Siena In S Domenico, in the 
chapel of St Citherme of Sien i, are two frescoes painted in 1526, 
showing Catherine m ecstasy, an<l fainting as she is about to rcceize 
the Luchanst from an angel — a beautiful and j.athctic treatmenf 
In the oratory of S Bernardino, scenes from the history of the 
Madonna, painted by Bazzi in conjunction with Pacchia and Becca- 
fumi (1536-1538) — the Visitation and the Assumption — 
are noticeable In S Francesco are the Deposition from the 
Cross ” (1513) and Christ Scourged ”, by many cntics one or other 
of these paintings is regarded as Bazzi’s masteipiece In the choir 
of the cathedral at Pisa is the Sacrifice of Abraham, and m the 
Uflizi Gallery of Florence a St ^ebastien ’ 

See for further details, Giovanni Antonio Bazzi, by Robert H 
Hobart Cust (1906), which contains a full bibhograjihy (W M R) 

SODOR AND MAN, the name of the bishopric of the Ghurch 
of England which inrlude-. the Isle of Man and adjacent islets 
In 1154 the diocese of Sodor was formed to include the Heb- 
rides and other islands west of Scotland (Norse Sudr-eyjar 
Sudreys, or southern isles, in distinction from Nordr-e\]ar the 
northern isles of Orkney and Shetland) and the Isle of Man 
It was m the archdiocese of Trondhjem m Norway (The con- 
nexion of the Isle of Man with Norway is considered sv Man, 
Isle of ) A Norwegian diocese of Sodor had been in existence 
previously, but its history is obscure, and the first union of Man 
with it m 1098 by Magnus Barefoot is onlv traditional The 
Norwegian connexion was broken in 1266, and in 1334 Man was 
detached from the Scottish islands Ihe cathedral of Sodor 
was on St Patnik’s Isle at Peel {q v ), and it is possible that the 
name Sodor being lost, its meaning was applied to the isle as 
the seat of the bishop The termination “ and Man ” seems to 
have been added in the 17th century by a legal draughtsman 
Ignorant of the proper application of the name of Sodor to the 
bishopric of Man By the latter part of the i6th centurv the 
terms Sodor and Man had become interchangeable, the bishopric 
being spoken of as that of Sodor or M m Till 1604 the bishops 
mvanably signed themsehes Sodorensts, after that date and 
till 1684, sometimes Soderensts and sometimes Sodor and 
Man,” and after 1684 always “ Sodor and Man ” The see, 
while for some purposes in the archdiocese of York, has its own 
convocation The bishop sits in the House of Lords, but has 
no vote 

See A W Moore, Hiitory of the Isle of Man (Tendon, 1900) 

SOEST, a town of Germany, in the Prussian province of 
Westphalia, situated in a fertile plain {Soester Borde), 33 m E 
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of Dortmund, on the main railway Cologne-Elberfeld-Berlm 
Pop. (1905), 17,394 Its early importance is attested by its seven 
fine churches (six Protestant), of which the most striking are 
St Peter’s, the Wiesenkirche, a gem of Gothic architecture, 
Maria zur Hohe — St Mary-on-the-height — with beautiful mural 
frescoes, founded in 1314 and restored in 1850-1852, and the 
Roman Catholic cathedral, founded in the 10th century by 
Bruno, brother of Otto the Great (the present buildmg was 
erected in the 12th century) This last, with its very origmal 
fa9ade, is one of the noblest ecclesiastical monuments of Germany 
Remains of the broad wall, now partly enclosing gardens and 
fields, and one of the gates remain, but the thirty-six strong 
towers which once defended the town have disappeared and the 
moats have been converted mto promenades The town halJ 
(1701) contains valuable archives, and among the numerous 
educational establishments must be mentioned the gymnasium, 
founded in 1534, through the instrumentality of Melanchthon, 
an evangelical teachers* seminary, an agricultural school, 
and a blind asylum Iron-working, the manufacture of soap, 
hats, sugar, cigars, bricks and tiles, Imen-weavmg, tanning 
and brewing, together with market-gardening and farming 
in the neighbourhood, and trade m cattle and gram are the 
leading industries 

Mentioned in documents as early as the 9th century, Soest 
was one of the largest and most important Hanseatic towns in 
the middle ages, with a population estimated at from 30,000 
to 60,000 It was one of the chief emporiums on the early 
trading route between Westphalia and I^wer Saxony Its 
code of munu ipal laws {Schran , jus susatense), dating from 
1144 to 1165, was one of the earliest and best, and served as 
a model even to Lubeck On the fall of Henry the Lion, 
duke of Saxony, Soest passed with the rest of Angria to 
Cologne In the 15th century the strife between the towns- 
men and the archbishops broke out in open war, and in 
1444 the strong fortifications of the town withstood a long 
siege by an army of 60,000 men The women of Soest are said 
to have distinguished themselves in this contest (Soester Fehde) 
Papal intervention ended the strife, and Soest was permitted to 
remain under the protection of the dukes of Cleves The 
prosperity of the town waned m more modern times m 1763 its 
population was onl5'’ 3800, in i8t6 it vias 6687 

See Vogelcr, Soest, seme Altertumer und ‘iehenswurdigketten 
(Soest, 1890) Hausberg, Dte soester Fihde (Trier, 1882) Sitmmcr- 
mann, Dte Wandmalereten tn der Ktrche Maria zur Hohe m Soest 
(Soest, 1890) , Aldcnkirchtn, Dte mittelalterhche Kunst tn Soest (Bonn, 
1875) , Ludorfi und Vogeler, Kunstdenkmaler des Kretses Soest (Soest, 

1905) 

SOFA, a long couch with stuffed bark, arms and seat, to hold 
two or more persons The word is of Arabic origin, and is an 
adaptation of suffah, couch, from root saffa — to draw up in line. 
According to Richardson, Diet of Fng Lang quoted by Skeat, 
the Arabic su^ah was particularly a reclining place of wood or 
stone placed before the doors of Oriental houses In the history 
of furniture the sofa was a development of the straight backed 
settee It was not so much therefore a long chair or combination 
of chairs, as a seat or couch for reclining The early 19th- 
century t^e had a back with a single arm at one end, the other 
being left open The most favoured modem form is that known 
as the Chesterfield, with double arms and back, heavily padded 
(See also Settee ) 

SOFALA, a Portuguese seaport on the east coast of Africa, 
at the mouth of a river of the same name, in 20° 12' S Pop 
(1900), about 1000 The town possesses scarcely a trace of its 
former importance, and what trade it had was nearly all taken 
away by the establishment of Beira {qv)sL little to the north in 
1890 Sofala Harbour, once capable of holding a hundred large 
vessels, is silting up and is obstructed by a bar Rums exist 
of the strong fort built by the Portuguese in the 16th century 
Previous to its conquest by the Portuguese in 1505 Sofala 
was the chief town of a wealthy Mahommedan state, Arabs 
having established themselves there m the 12th century or 
earlier At one time it formed part of the sultanate of 
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Kilwa (qv) Sofala was visited bv the Portuguese Jew, Pero 
de CovilhSo, m 1489, who was attracted thither by the reports of 
gold-mmes of which Sofala was the port The coi^quest of the 
town followed, the first governors of the Portuguese East Afncan 
possessions being entitled Captains-Generai of Sofala. (See 
Portuguese East Africa ) Thom6 Lopes, who accompanied 
Vasco da Gama to India in 1502 and left a narrative of the voyage 
(first printed m Ramusio, Vtaggt e navegattom), identifies Sofala 
with Solomon’s Ophir and states that it was the home of the 
Queen of Sheba This rdentificatiorv of Sofala with Ophir, to 
which Milton alludes {Par Lost, xi 399-401), is untenable 

The small island of Chiloane, with a good harbour, 40 m S 
of Sofala, has been colonized from Sofala (the township being 
named Chingune), as has also the island Santa Carolina, in the 
Bazaruto archipelago 

See Bull Geogr, Soc Mozambique (1882) for an account of the 
Sofala mines, and, generally, Idrlsl, Climate, 1 § 8, O Dapper, 
Description de I Afrtque (Amsterdam, 1686) , T Baines, The Gold 
Regions of South Africa (1877), G McC Theal's Records of South 
Eastern Africa (1898-1903), Sir R Burton's notes to his edition of 
Camoens 

SOFFIONI (sometimes spelt suffiont), a name applied in 
Italy to certain volcanic vents which emit jets of steam, 
generally associated with hydrogen sulphide and carbon dioxide, 
sometimes also with a little ammonia and marsh-gas The 
soffioni are usually arranged m groups, and are best represented 
m the Maremma of Tuscany, where they contain a small pro- 
portion of bone acid, for which they art utilized industrially 
For such natural steam-holes, the French geologists often use 
the term soufflards in place of the Italian soffioni 

SOFFIT (from Fr soffite, Ital soffUta, a ceiling, formed as 
if from suffictus for suffixus, I.at suffigere, to fix underneath), 
a term in architecture given to the underside of any construc- 
tional feature, as for instance that of an arch or an architrave 
whether supported by piers or columns, also to the underside 
of a flight of stairs, and in the classic entablature to the under- 
side of the projecting comice4 

SOFIA (Bulgarian Sredetz, the middle town, a name now 
little used), the capital of Bulgaria, situated almost in the 
centre of an upland plain, about 1700 ft above sea-level, between 
the Western Balkans on the N and Mt Vitosh on the S 
Pop (1907), 82,187 Two small tributaries of the river Isker, 
the Perlovetz and the Elcshnitza or Boyana, flow respectively 
on the cast and west sides of the town Since 1880 the city 
has been almost entirely renovated in the “ European ” '■tyle, 
the narrow tortuous lanes and mean houses of the Turkish 
epoch have almost disappeared, and a new town with straight 
parallel streets has been constructed in the eastern suburb 
The oldest building m Sofia is the little round chapel of St 
George in the Jewish quarter — originally, it is said, a Roman 
temple, then a church, then a mosque, and now a church once 
more Of the principal mosques the large Buyuk Djamia, with 
nine metal cupolas, has become the National Museum, the 
Tcherna Djamia or Blaik Mosque, latterly used as a prison, 
has been transformed into a handsome church, the Banya- 
bashi Djamia, with its picturesque minaret, is still used by 
Moslem worshippers Close to the last-named in the centre 
of the town, are the public baths with hot springs (temperature 
117® F) In the cathedral or church of Sveti Krai (the Samt 
King), a modem buildmg, are preserved the remains of the 
Servian king Stefan Urosh II A large new cathedral dedicated 
to St Alexander Nevski was m course of construction in 1907, 
the foundation-stone was taken from the church of St Sophia 
The palace of the prmce, occup5ang the site of the Turkish konak 
was built by Prmce Alexander in 1880-1882, it has been greatly 
enlarged by King Ferdinand In front of the pajace is the 
public garden or Alexander Park The theatre, the largest in 
south-eastern Europe, was completed m 1906 Other important 
buildmgs are the Sobranye, or parliament house, the palace 
of the synod, the mmistries of war and commerce, the univer- 
sity with the national printing press, the national library, the 
officers’ club and several large military structures A small 
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ttiailsoleum contains th^ remains of Prince Alexander, there are 
monuments to the tsar Alexander II , to Russia, to the medical 
officers who fell m the war of 1877, and to the patriot Levsky 
A public park has been laid out m the eastern suburbs The 
city IS well drained and possesses a go6d water supply, it is 
lighted by electricity and has an electric tar system It con- 
tains breweries, tahnei'ies, sugar, tobacco, doth and silk fac- 
tories, and exports skins, doth, cocoons, ttreals, attar of roses, 
dried fruit, &c Sofia forms the centre of a railway system 
radiating to Constantinople (300 m ), Belgrade (206 m ) 
and central Europe, Varna, Rustchiik and the Danube, ahd 
Kiustendil near the Macedonian frontier The climate is 
healthy, owing to the elevated situation it is somewhat cold, 
and IS liable to siiddeh diurnal and seasonal changes, the tem- 
perature m January sometimes falls to 4® F below zero and m 
August rises to 100® The population, of whith mOrt than two- 
thirds are Bulgarians, and about orte-sixth Spanish Jews, was 
20,501 in 1881, 30,428 m 1888, 46,593 m 1893, and 82,187 in 1907 
History — ^The colony of Stfdica, founded hire by the emperor 
Trajan, became a Roman pro^nncial town of considerable 
importance m the 3rd and 4th centuries a n , and was a favourite 
residence of Constantine the Great Serdica was burnt bv the 
Huns in A D 447 , few traces remain of the Roman city, but 
more than one hundred types of its coins attest its importance 
The town was taken by the Bulgarians under Kmm m a d 809, 
the name SerdiCa was converted into Sredetz by the Slavs, 
who associated it with sreda (middle), and the Slavonic 
form subsequently became the B>zantine Triaditza The 
name Sofia, which came into use towards the end of the 14th 
century is derived from tlie early medieval church of St Sophia, 
the massive rums of which stand on an eminence to the east 
of the town The church, which was converted into a mosque 
by the Turks, was partly destroyed by earthquakes m 1818 
and 1858 The town successfully resisted the attaiks of the 
emperor Basil TI m 987, between iot8 and 1186', under Byzan- 
tine rule, it served as a frontier fortress During this period 
a number of prisoners of the Petcheneg tribe were settled m 
the neighbourhood, in all probability the ancestors of the Shop 
tribe which now inhabits the surrounding districts In 1382 
Sofia was captured by the Turks, in 1443 it was for a brief tim 
occupied by the Hungarians under John Hunyady Under 
Turkish rule the city was for nearly four centuries the residence 
of the beylerbey or governor-general of the whole Balkan 
Peninsula except Bosnia and the Morea During this period 
the population increased and became mainly Turkish, in 1553 
the town possessed eleven large and one hundred small mosques 
In the latter half of the 15th century Sofia, owing to its situation j 
at the junction of several trade routes, became an important 
centre of Ragusan commerce During the Turco-Russian 
campaign of 1829 it was the headquarters of Mustafa Pasha 
of Skodra, and was occupied by the Russians for a few days 
On the 4th of January 1878 a Russian army again entered Sofia 
after the passage of the Balkans by Gourko, the bulk of the 
Turkish population had previously taken flight Though less 
central than Philippopolis and less renowned in Bulgarian 
history than Tmovo, Sofia was selected as the capital of the 
newly-created Bulgarian state in view of its strategical position, 
which commands the routes to Constantinople, Belgrade, 
Macedonia and the Danube (J D B) 

SOGDIANA (Sugdiane, O Pers Sughuda), a provmce of the 
Achaemenian Empire, the eighteenth in the list in the Behtstun 
inscription of Darius (1 t 6), corresponding to the modern 

districts of Samarkand and Bokhara, it lay north of Bactriana 
between the Oxus and the Jaxartes, and'^erfibraced the fertile 
valley of the Zerafshan (anc Polytimctus) Under the Greeks 
Sogdlaija was united in one satrapy with Bactna, and subse- 
quently it formed part of the Bactrian Greek kingdom till the 
Scythians (see ScyThta) occupied it in the middle of the 2nd 
century bc The valley of the Zerafshan about Samarkand 
retained even in the middle ages the name of the Soghd of 
Samarkand AhibiC geographers retkon it as one of the four 
fairest districts m the world 
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SOG^E FJORD, a great inlet of the west coast of Norway, 
penetrating the mainland to a distance of 136 m It is the 
longest fjord in Norway, and the deepest, approaching 700 
fathoms in sohie parts Sognefest at its entrance is 50 m 
by watei' from Bergen, in 61® 5' N The general dire( tion 
from the sea is easterly For the first 50 m the sombre 
flanking mountains are unbroken by ahy considerable branch, 
but from this point several deep, narrow inlets ramify, penetrat- 
ing the Jostbdalsbrae and Jotunfj eld to the north and the north- 
ward extension of the Hardangerfjeld to the south, walled m 
at their heads by snow-clad mountains and freejuented by 
travellers on account of the magnificent scenery The principal 
are Fjaerkmds, Sogndals and Lyster fjords to the north, Aardals 
fjord to the east, Laerdals and Aurlands fjords to the south 
From the last branches the NaerO fjord, with a pretipitous 
valley of great beauty (Natrddalen) at its head, traversed by a 
road, from Gudvangen on the fjord, across the Stalheim Pass to 
Vossevangen The other pnncipal villages areVadheim on the 
outer fjord, the terminus of the road from Nordfjord, Balholm 
and Fjaerl ind (centres for visiting the fine glaciers of Jostedal), 
Lekanger, Sogndal, and T ^erdalsofen , whence a road strikes 
south-east for the Valders and Hallingdal distncts 

SOHAM, a town m the Newmarket parliamentary division 
of Cambridgeshire, England, 5 m SE of Elv by a branch 
of the Great Eastern railway Pop (1901), 4230 It lies in 
the midst of the flat fen country To the west a ruh tract 
still known as Soham Mt re, marks the plac e of one of the manj 
wide and shallow sheets of water m the district now drained 
The church of St Andrew is crui iform and had formerly a central 
tower, the existing western tower is of fine and ornate Perpendi- 
cular work The body of the chun h, however, is mainly transi- 
tional Norman with additions principally Decorated including 
a beautiful cast window, much aniient woodwork, and other 
details of interest The grammar school dates from 1687 The 
road from Soham to Elv was constructed as a laiiseway across 
the fens by Hervey Ic Breton, first bishop of Fly (1109-1131) 
The trade of the town is agricultural, fruit-growing and market- 
gardening being largely lamcd on in the vicinity 

SOIGNIES (or Soignes the Walloon form), a busy and flourish- 
ing town of the province of Hainaut, owang its prosperity to 
the important blue granite quarries m the neighbourhood 
It contains a fine abbey church of the 12th century, and in the 
cemetery connected with it are many tombstones of the 13th 
and 14th ('entunes Pop (1904), 10,480 

The forest of Soignies extended in the middle ages over the 
southern part of Brabant up to the walls of Brussels, and is 
immortalized m Byron’s Chide Harold Originally it was part 
of the Ardcnne fotest, and even at the time of the French Revolu- 
tion it was very extensive The first blow towards its gradual 
contraction was struck when Napoleon ordered 22,000 oaks 
to be cut down m it to build the celebrated Boulogne flotilla 
for the invasion of England King Wilbam I of the Netherlands 
continued the process m the belief that he was thus adding 
to the prosperity of the country, and from 29,000 acres m 1820 
the forest was reduced to 11,200 in 1830 A considerable 
portion of the forest in the neighbourhood of Waterloo was 
assigned in 1815 to the duke of Wellington, and to the holder 
of the title as long as it endured This portion of the forest 
was only converted into farms in the time of the second duke 
The Bois de la Cambre (456 acres) on the outskirts of Brussels 
was formed out of the forest, and beyond it stretches the Foret 
cle Soignies, still so called, to lervueren, Groenendael, and 
Argenteuil close to Mortt Saint Jean and Waterloo 

SOIL,' the term generally applied to th it part of the earth’s 

1 This Word comes through O Fr soil from a Late usage 01 

<iolea for soil or ground, which^m plassic Lat meant the sole ot the 
foot, also a sandid This was due to a confusion v. ith wlum, ground 
whence Pr sol Both <;olea and solum ate, of course from the same 
root To be distinguished from this word is soil, ’ to make duty 
to stain, defile The origin is the O Fr soil or sowl^ the mir\ 
wrallowmg ground of a wild boar, whence the hunting phrase “ to 
take soil ' of a beast of the chase taking to water or marshy 
ground The dtru ation IS therefore from Lat pertaining to 
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substance which stirred or tilled by implemenl;s,suda as plQH^fhs 
and spades Below this is the subsoil The soil through being 
ai-ted uppn by the air, Ja^at, frost and other i^encies usually 
corsists of finer particles than those comprising the bulk pf the 
subsoil It contains more roots, and as a rule is darker m 
colour, than the subsoil on account of the larger proportion 
of decaymg v^table matter present in it it is looser in 
texture than the subsoil. The subsoil not unfrequently contains 
materials which are deleterious to the grpwth of props, an<} roots 
descending into it may absorb and convey these poisonous 
substances to other parts of the plapt or be themselves damaged 
by contact with thepi On this ^ account deeper tillage than 
usual, which allows of easier penetration of roots, or the carrying 
out of operations which bring the subsoil tq the surface, must 
always be carefully considered 

At first sight few natural materials appear tp be of less interest 
than tlie soil, yet its importance is manifest on the slightest 
reflection, From it, directly or indirect^, are pbtamed all food 
materials needed by man and beast The morganip materials 
within It supply some of the chief substances utilized by plants 
for then development and growth, and from , plants animals 
obtain much of their sustenance 

Orxpp of the Soil —It is a matter of common ol^ifvation 
that stones of monuments, walls or buddings which are exposed 
to the air sooner or later become eaten away or broken up anto 
small fragments under the mfluence of the weather Ihis 
disintegration is brought about chiefly by changes m tempera- 
ture, and by the action of the ram, the o;}cygen, and the carbon 
dioxide of the air During the davtime the surface of the stone 
may become very warm, while at night it is speedily copied 
Such alterations m temperature produce strains whu h frequently 
result in the chipping off of small fragments of the materi^ 
composing the stone, Moreover, the ram penetrates mto the 
small mterstues between its particles and dissolves opt some 
of the materials whuh bind the whole into a solid stone, the 
surface then becoming a loose powdery mass which falls to the 
ground below or is carried away by the wind The action of 
frost IS also very destructive to many stones, since the water 
within their cracks and crannies expands on freezing and splits 
off smnll pieces from their surfaces. In the case of lime- 
stones the carbon Vlioxide of the air in association with ram 
and dew cats into them and leads to their disintegration The 
oxygen of the air may also bring about chemical (iianges whicn 
result in the production of soluble substances removable by 
ram, the insoluble parts being left in a loosened state 

These “ weathering ” agents not only act upon stones of 
buildings, but upon rocks of all kmds, reducing them sooner pr 
later intp a more or less fine powder The work has becai going 
on for ages, and the finely comminuted partules of rocks, form 
the mam bulk of the soil which covers muth of the earth’s 
surface, the rest of the soil bemg composed chiefly of the remains 
of roots and other parts of plants 

If the whole of the soil in the British Islands were swept mto 
the sea and the rocks beneath it laid bare the surface of tjie 
country wou)d ultimately become covered agam with soil 
produced from the rocks by the weathering processes just 
described. Moreover, where there was no transport or solution 
of the soil thus produced it would necessarily show some simi- 
larity m composition to the rock on which it rested The soils 
overlying red sandstone rocks would be reddish and of a sandy 
nature, while those overlying chalk would be whitish and contain 
considerable amounts of lime In many parts of the country 
soils exhibiting such relationships, and known as sedentary 
soils, are prevalent, the transition from the soil to the rock 
beneath bemg plainly visible in sections exposed to view in 
railway cuttings, quames other excavations The upper 
layer or soil proper consists of mateirial which has been subjected 

swine, SMS " To sully," to besmirch, to cover with ‘ mire"(0 Eng 
sol, cf Ger stlhlen) is a quite distinct wOrd Lastly tl^se is a 
form " sod," used by agncultunsts, of the feeding and fattening of 
cattle with green food Such as vetches This is from O FT sooler, 
saouler, mod sodHer, Lat satuUus, fall-fed (satur, satiated, satis, 
enough) 


to ages of weathering, the bulk of it is composed ojf finely 
comimnuted particles of sapd, clay and other mmerals, among 
which are imbedded larger or sipaller stones of more refractory 
nature On descendmg into the substratum the finer materid 
decreases gnd more stones are met with, farther dowbi are seen 
larger fragments of unaltered rock closely packed, and this 
brash or rubble grades insensibly ipto the unbroken rock 
below 

In many districts the soil is manifestly unconnected m origm 
with the rock on which it rests, and differs from it m colour, 
composition and other characters There are transported or 
drift soils, the particles of which haye been brought from other 
area^ and deposited over the rocks bcjlow^ Some of the stiff 
boulder clays or tUl ” so prevalent oyer parts of the north of 
England appear to have been deposited from ice sheets durmg 
the glacial period Perhaps the majority of drift soils, however, 
have been moved to their present position by the action of the 
water of rivers or the sea 

As fast as the rock <?f a cliff is weathered its fragments arc 
washed to the ground by the ram, and carried down the slopes 
by small streams, ultimately finding their way mto a river along 
which they are earned until the force of the water is insufficient 
to keep therp m suspension, when they become deposited in the 
river bed or along its banks Such river-transported material 
or alluvium is common in all river valleys It is often of very 
mixed origin, bemg derived from the detritus of many kinds 
of rocks, and usuall> forms soil of a fertile character 

Quality of Soil — The good or bad qualities of a soil have 
reference to tbe needs of the crops which, are to be grown upon it, 
and It IS only after a consideration of the requirements of plants 
that a clear conception can be formed of what characters the 
soil must possess for it to be a suitable medium on which healthy 
crops can be raised 

In the first place, soil, to be of any use, must be sufficiently 
loose and porous to allow the roots of plants to grow and extend 
freely., It may be so compact that root development is checked 
or stopped altogether, in which case the plant suffers On the 
other hand, it should not be too open in texture or the roots 
do not get a proper hold of the ground and are easily disturbed 
by wind moreover, such sods are liable to blow away, leaving 
the underground parts exposed to the air and drought 

Ihe roots like all other parts of plants contain protoplasm 
or living material, which cannot carry on its functions unless 
It IS supplied with an adequate amount of oxygen , hence the 
necessity for the contmuous circulation of fresh air through the 
soil If the latter is too compact or has its interstices filled with 
carbon dioxide gas or with water — ^as is the case when the ground 
IS water-logged- the roots rapidly die of suffocation just as 
would an anunal under the same conditions There is another 
point which requires attention Plants need very considerable 
amounts of water for their nutrition and growth, the water- 
holding capacity is therefore important If the sod holds too 
much it becomes water-logged and its temperature falls below 
the point IFor healthy growth, at any rate of the kinds of plants 
usually cultivated on farms and in gajrdens If it allows of too 
free drainage drought sets in and the plants, not getting 
enough water for their needs, become stunted m size Too 
much water is bad, and too little is equally injurious, 

In addition, the temperature of the sod largely controls the 
yield of crops which can be obtained from the land Soil whose 
temperature remains I9W1 whether from its northerly aspect or 
from its high water contejit or other cause, is unsatisfactory, 
because the germination of seeds and the general life processes 
of plants cannot go on satisfactorily except at certain tempera- 
tures well above freezing-point 

A good sod should be deep to allow of extensive root develop- 
ment and, m the case of arable^ sods, to work with imple- 
ments Even when all the conditions above mentioned m regard 
to texturo, water-holding capacity, aeration and temperature 
are suitably fulfilled the sod may still be barren plant food- 
material is needed This is usually present in abundance 
although it may not be available to th,e plant under certain 
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circumstances, or may need to be replenished or increased 
by additions to the soil of manures or fertilizers (see Manure) 

Chief Constituents of the Soil — An examination of the soil shows 
it to be composed of a vast number of small particles of sand, clay, 
chalk and humus, in which arc generally imbedded larger or smaller 
stones It will be useful to consider the nature of the four chief 
constituents just mentioned and their bearing upon the texture, 
water-holding capacity and other characters which were referred 
to in the previous section 

Sand consists of grains of quartz or flint, the individual particles 
of which are large enough to be seen with the unaided eye or readily 
felt as gritty grains when rubbed between the finger and thumb 
WHien a little soil is shaken up with water in a tumbler the sand 
particles rapidly fall to the bottom and form a layer which resembles 
ordinary sand of the seashore or nver banks Chemically pure sand 
19 silicon dioxide (SiO^) or quartz, a clear transparent glass-like 
mineral, but as ordinanly met with, it is more or less impure and 
generally coloured reddish or yellowish by oxi^e of iron A soil 
consisting of sand entirely would be very loose, would have little 
capacity to retain water, would be liable to become very hot m the 
daytime and cool at night and would be quite unsuitable for growth 
of plants 

The term clay is often used by chemists to denote hydrated silicate 
of alumina (Al^Oj zSiOj zH^O), of which kaolin or china clay is a 
fairly pure form This substance is present in practically all soils 
but in comparatively small amounts Even in the soils which 
farmtrs speak of as stiff clays it is rarely present to the extent of 
more than i or 2 % The word clay " used in the agricultural 
sense denotes a sticky intractable material which is found to consist 
of exceedingly fine jiarticles (generally less than 005 mm in dia- 
meter) of sand and other minerals denved from the decomposition 
of rocks, with a small amount of silicate of alumina The peculiar 
character which clay possesses is probably due not to its chemical 
composition but to its physical state When wet it becomt s sticky 
and almost impossible to move or work with farm implements, 
neither air nor water can penetrate freely In a dry state it becomes 
hard and bakes to a brick It holds water well and is consequently 
cold, needing the application of much heat to raise its temperature 
It IS obvious, therefore, that soil composed entirely of clay is as 
useless as pure sand so far as the growth of crops upon it is conce med 

Chalk consists, when quite pure, of calcium carbonatt (CaCO_,), 
a wlute solid substance useful in small amounts as a plant food- 
material, though in excess detrimental to growth Alone, even 
when broken up into small pieces, it is unsuitable for the growth of 
plants 

Humus, the remaining constituent of soil, is the term used for the 
decaying vegetable and animal matter in the soil A good illustra- 
tion of it is peat Its water-holding capacity is great, but it is 
oftin acid, and when dry it is light and incapable of supporting tho 
roots of plants properly Few of the commonly cultivated crops 
can live m a soil consisting mainly of humus 

From the above account it will be understood that not one of 
the four chief soil constituents is in itself of value for the growth of 
crops, yet when they arc mixed, as they usually are in the soils 
met with in nature, one corrects the deficiencies of the other A 
ptrleet soil would be such a blend of sand, clay, chalk and humus 
as would contain sufficient clay and humus to prevent drought, 
enough sand to render it pervious to fresh air and prevent water- 
logging, chalk enough to correct the tendency to acidity of the humus 
present, and would have within it various substances which would 
serve as food materials to the crops 

Generally speaking, soils containing from 30 to 50 % of clay and 
50 to 60 % of sand with an adequate amount of vegetable residues 
rove the most useful for ordinary farm and garden crops, such 
lends arc known as “ loams," those in which clay predominates 
being termed clay loams, and those in which the sand predominates 
sandy loams Stiff clays" contain over 50% of clay, ' light 
sands " have less that 10 % In the mechanical analysts of the soil, 
after separation of the stones and fine gravel by means of sieves, 
the remainder of the finer earth is subjected to various processes 
of sifting and deposition from water with a view of determining 
the relative proportions of sand, silt and clay present in it Most 
of the matenal termed " sand " m such analyses consists of particles 
ranging in diameter from 5 to 05 mm , and the " silt " from 05 
to 00*5 mm , the " clay " being composed of particles less than 
005 mm in diameter The proportional amount of these matenals 
in a sandy soil on the Bagshot beds and a stiff Oxford clay is given 
below — 



Sod on 
Bagshot Beds 

Sod on 
Oxford Clay 

Coarse sand i- 2 mm 

32 % 

II % 

Fine sand 2- 04 mm 

40 

II „ 

Silt 04-01 mm 

12 „ 

19 „ 

Fine silt 01- 004 mm 

8 » 

19 „ 

Clay below 004 mm 

8 „ 

40 ,, 
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The pore space within the soil, t e the space between the par 
tides composing tlic soil, vanes with the size of these particles and 
with the way they are arranged or packed It is important, since 
upon it largely depends the movement of air and water m the land 
It is generally from 30 to 50 % of the total volume occupied by tli 
soil 

Where the soil grains are quite free from each other the smaller 
grains tend to fill up the spaces between the larger ones, hence if 
might be concluded that in clays the amount of pore space would 
be less than in coarser sands This is the case in ‘ puddled " clays, 
but m ordinary clay soils the excessively minute particles of which 
they largely consist tend to form groups of comparatively large 
composite grains and it is in such natural soils that the pore space 
IS largest 

Chemical Composition of the Soil — It has been found by expi nment 
that plants need for their nutntive process and their growth, certain 
chemical elements, namely, carbon, hydrogen, oxygen, nitrogen, 
sulphur, phosphorus, potassium, magnesium, calcium and iron 
With the exception of the carbon and a small proportion of the 
oxygen and nitrogen, which may be paitially denved from the air, 
these elements are taken from the sod by crops The following 
table shows the amounts of the chief constituents removed by certain 
crops in lb per acre — 


Crop 

Nitro 

Phos- 

phoric 

Potash 

Lirao 1 

Mag 

gen 

Acid 



nisia 


lb 

lb 

lb 

lb 

lb 

Wheat 

50 

21 

29 

9 

7 

Meadow hay 

49 

12 

51 

32 

14 

Turnips 

no 

33 

149 

74 

9 

Mangels 

149 

53 

300 

43 1 

42 


Plants also remove from the sod silicon, sodium, chlorine, and 
other elements which are, nevertheless, found to be unessential for the 
growth and may therefore be neglected here 

Leguminous crops take some of the nitrogen which they require 
from the air, but most plants obtain it from the nitrates present 
in the soil The sulphur exists m the sod chiefly in the form of 
sulphates of magnesium calcium and other metals the phosphorus 
mainly as phosphates of calcium, magnesium and iron, the potash, 
soda and other bases as silicates and nitrates, calcium and mvgnc- 
suim carbonates are also common constituents of many sods 

In the ordinary chemical analyses of the sod rleterminations 
arc made of the nitrogen and various carbonates present as well 
as of the amount of phosphoric acid, potash, soda, magnesia and 
other components soluble m strong hydrochlonc acid 

Below are given examples of the analyses of a poor sandy soil 
and an ordinary loam — 



Poor sandy Soil 

Loam or 


on Bagshot Beds 

Liis 

Nitrogen 

19 

17 % 

Phosphoric aeid 

18 „ 

32 M 

Potash 

19 , 

o 7 » 

Carbonate of Lime 

23 , 

1 22 ,, 


Since the dry weight of tht first foot of sod over an acre is about 
4,000,000 lb the poor sandy sod contains within it ~ 


Nitrogen 7O00 lb 

Phosphoric acid 7200 ,, 

Potash 7600 „ 

Lime 9200 „ 


From the figures given previously of the amount of nitrogen, 
potash and phosphone acid removed by a whe it or mangel crop it 
would appear that this sod has enough of these ingredunts in it to 
yield many such crops yet experience has shown that these crops 
cannot be grown on such a poor sandy sod unless manures contaui- 
mg phosphates, potash and mtrogen are added 

Many attempts have been made to correlate the results of the 
analyses of a sod with its known cropping power, but there is yet 
much to be learnt m regard to these matters A great proportion 
of the food constituents which can be extraettd by strong hydro 
chloric acid are not in a condition to be tak(,n up by the roots of 
plants, they are present, but in a " dormant ’ state, altliough bv 
tillage and weathenng processes they may m time become avail- 
able " to plants Analyses of this character would appear to 
indicate the permanent productive capacity of the sod ralher than 
Its immediate poi\ er of growing a crop 
Soils containing less than 25% of potash are hkely to need special 
application of potash fertilizers to give good results, while thost 
containing as much as 4 or 5 % do not usually respond to thost 
manures Where the amount of phosphone acid (PjOg) is less 
that 05 % phosphatic manures arc generally found to be beneficial 
with more than i % present these fertdi/ers ire not usually ealled 
for except perhaps in sods containing a high percentage of iron 
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compounds Similarly soils with less than i of nitrogen arc 
likely to be benefited by applications of nitrogenous manures 
Too much stress, however, cannot bo laid upon these figures, since 
the fertility of a soil is very greatly influenced by texture and physi- 
cal constitution, perhaps moie so by those factors than by chemical 
composition 

At present it is not possible to determine with accuracy the 
amount of immediately available plant food constituents in a soil 
no doubt the various species of plants differ somewhat in tlieir 
power of absorbing thtsc even from the same soil The method 
introduced by Dyer of dissolving out the mineral constituents 
of the soil with a i % solution of citric acid , which represents about 
the average acidity of the roots of most common plants, yields 
better results In the case of arable soils, where the amount of 
phosphoric acid determined by this method falls below oi %, phos- 
phatic manuring is essential for good crops The writer has found 
that many pastun soils containing Uss than 025 or 03 % respond 
freely to applications of phosphates probably m such cases even 
the weak acid is capable of dissolving out phosphates from the humus 
or other compounds which yield little or none to the roots of grasses 
and clovers In soils where the potash available to citnc acid is 
less than 005 %, kainit and other potash fertilizers are needed 

H ater in the Soil — I he importance 0/ an adequate supply of water 
to growing crops cannot well be over-estimated During the life 
of a plant there is a continuous stream of water passing through 
it which enters by the root hairs in the soil and after passing along 
the stim 13 given off from the stomata of the leaves into the open 
air above ground It has been fstmated than an acre of cabbage 
Will absorb from the land and transpire from its leaves more than 
ten tons of water per day when the v\i ither is fine 

In addition to its usefulness in maintaining a turgid state of the 
young cells without which growth cannot proceed, water is itself a 
plant food material and as absorbed from the soil contains dissolved 
in it all the mineral food constituents needed by plants for healthy 
nutrition Without a bulficicnt supply plants remain stunted and 
th( crop yudM »» seriously ridueed, as we see m dry seasons when 
the ramfallis much below the average If one condition is more 
necessary than another lor good erops it is a suitable supply of water, 
for no amount of manuring or other treatment of the soil will make 
up for a deficient rainfall The amount needed for the most 
satisfactory nutrition varies with different plants In the case of 
fair average farm erops it has been shown that for the production 
of one ton of dry matter contained in them from 300 to 500 tons 
of water has been absorbed and utilized by the plants This may 
be more than the rainfall, in which case irrigation or special control 
of the water supply may be necessary 

The water-holding capacity of a soil depends upon the amount 
of free space bt tween the particles of which it is composed into which 
water can enter In most cases this amounts to from 30 to 50 % 
of the volume of the soil 

When the pore-space of the soil is filled with water it becomes 
walor-logged and few plants can effect absorption by their roots 
under such conditions The root-hairs die from want of air, and the 
whole plant soon suffers Fields of wheat and other cereals rarely 
ri cover aftir a weeks submtrj,encc, but orchards and many trees 
when rest in winter withstand a flooded or water logged condition 
of the soil for two or three weeks without damage The most 
satisfactory growth is maintained when the amount of water present 
is not more than 40 to Oo % of what would saturate it Under 
such conditions each particle of soil is surrounded by a thin film 
of water and in the pore space air can freely circulate It is from 
such films that the root hairs absorb all that plants require for their 
growth The movement of water into the root hairs is brought 
about by the osmotic action of certain salts in their ctll-sap Crops 
are, however, unable to absorb all the water present m the soil, 
for when the films bteome very thin they arc held more firmly or 
cling with more force to thi soil particles and resist tht osmotic 
action of the root hairs Plants have been found to wither and die 
in sandy soils containing % of water, and in clay soils m which 
there was still present 8 % of water 

When a long glass tube open at both ends is filled with soil and 
one end is dipped m a shallow basin of water, the water is found 
to move upwards through the soil eohimn just as oil will nse in an 
ordinary lamp wick By this capillary action water may be trans 
ferred to the upper layers of the soil from a depth ol several feet 
Ixlow the surfact In this mannir plants whose roots descend 
but a little way m the ground are enabled to draw on deep supplies 
Not only docs watir move upwards, but it is transferred by capil 
lanty m all directions through the soil The amount and speed of 
movement of water by this means, and the distance to which it 
may be earned, depend largely upon the fineness of the particles 
composing the soil and the spaces left between each The ascent 
of water is most rapid through coarse sands, but the height to which 
it will ns< is comparativi ly small In clays whose particles arc 
exceedingly mmuti the water travels very slowly but may ultimately 
reach a height of many feet above the level of the water-table ’ 
below While this capillary movement of water is of great impor 
tance in snpjilynig tlu needs of plants it has its disadvantages, since 
water may be transferred to the surface of the soil where it cvaxK> 


rates into the air and is lost to the land or the crop growing upon it> 
The loss m this manner was found to be m one instance over a pound 
of water per day per square foot of surface, the “ water-table " 
being about 4 or 5 ft below 

One of the most effective means of conserving soil moisture is by 

mulching,' i e by covering the surface of the soil with some 
loosely compacted material such as straw, leaf refuse or stable 
manure The space between the parts of such substances is too 
large to admit of capillary action, hence the water conveyed to the 
surface of the soil is prevented from passing upwards any further 
except by slow evaporation through the mulcmng layer A loose 
layer of earth spreaef over the surface of the soil acts in the same way, 
and a similarly effective mulch may be prepared by hoeing the soil, 
or stirring it to a depth of one or two inches with harrows or other 
implements The hoe and harrow are therefore excellent tools 
for use m dry weather Rolling the land is beneficial to young crops 
in dry weather, since it promotes capillary action by reducing the 
soil spaces It should, however, bo followed by a light hoeing or 
harrowing 

In the semi arili regions of the United States, Argentina and 
other countries where the average annual rainfall lies between 10 
to 20 m , imgation is necessary to obtain full crops every year 
Good crops, however, can often be grown in such areas without 
irrigation if attenbon is paid to the proper circulation of water in 
the soil and means for retaimng it or preventing excessive loss by 
evaporation Of coursi care must be exercised in the selection of 
plants— such as sorghum, maize wheat, and alfalfa or lucerne— 
vvluch arc adapted to dry conditions and a warm climate 

bo far as flic water supply is concerned — and this is what ulti- 
mately determines the yield of crops— the ram which falls upon 
tlie soil should bt made to enter it and percolate rapidly through 
Its mtcrsticcs A deep porous bed in the upper layers is csscntid, 
and this should consist of fine particles which he close to each other 
without any tendency to stick together and ‘ puddle ' after heavy 
showers Every effort should bt made to prepare a good mealy 
tilth by suitable ploughing, harrowing and consolidation 

In the operation of ploughing the furrow slice is separated from 
the soil below, and although m humid soils this layer may be left 
to settle by degrees, in semi-and regions this loosened layer becomes 
dry if left alone even for a few hours and valuable water evaporates 
into the air lo prevent tins various iinph mints, such as disk 
harrows and specially constructed rollers, may be used to consolidate 
the upper stirred portion of the soil and place it in close capillary 
rclatiunslup with the lower unmoved layer If the soil is allowed 
to bt'comc dry and pulverized, ram is likely to run off or puddle ’ 
the surface without penetrating it more than a very short distance 
Constant hoeing or hanowmg to maintain a natural soil mulch 
layer of 2 or 3 m deep greatly conserves the soil water below In 
certain districts where tin r untall is low a crop can only be obtained 
once every alternate year, the intervening season being devoted to 
tillage with a view of getting the run into the soil and retaining it 
there for the crop m the following year 

Bacterta tn the Soil -Recent science has made much progress 
in the investigation of the micro organisms of the soil Whereas 
the soil used to be looked upon solely as a dead, inert material con 
taming certain chemical substances which serve as food constituents 
of the crops grown upon it, it is now known to be a place of habitation 
for myriads of minute living organisms upon whose activity much 
of its fertility depends They arc responsible for many important 
chemical processes which make the soil constituents more available 
and better adapted to the nutrition of crops One cubic centimetre 
of soil tiken within a foot or so from the surface contains from ij 
to 2 millions of bacteria of many different kinds, as well as large 
numbers of fungi In the lower depths of the soil the numbers 
decrease, few being met with at a depth of 5 or (i ft 

The efhciency of many substances, such as farm yard manure 
guanos, bone meal and all other organic materials, which are spreao 
over or dug or ploughed into the land for the benefit of farm and 
garden crops, is bound up with tht action of these mmule living 
beings Without their aid most manures would be useless for 
plant growth Farm yard manure, guanos and other fertilizers 
undergo decomposition in the soil and become broken down into 
compounds of simple chemical composition better suited for absorp- 
tion by the roots of crops, the changes involved being directly due 
to the activity of bacteria and fungi Much of the work carried on 
by these organisms is not clearly understood, there are, however, 
certain processes which have been exttnsively investigated and to 
these it IS necessary to refer 

It has been found by expenment that the nitrogen needed by 
practically all farm crops except leguminous ones is best supplud 
in the form of a nitrate the rapid effect of nitrate of soda when used 
as a top dressing lo whe<vt or other plants is well known to farmers 
It has mng been known that when organic materials such as the 
dung and unne of animals, or even the Indies of animals and plants, 
are applied to the soil, the nitrogen within them becomes oxidized, 
and ultimately appears in the form of nitrate of lime, potash or some 
other base The nitrogen in decaying roots, m the dead stems 
and leaves of plants, and m humus generally is sooner or later 
changed into a nitiate, the eli mge being effected by bacteria 1 hat 
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the action of living organisms is the cause of the production of 
nitrates is supported by the fact that the change does not occur 
when the soil is heated nor when it is treated with disinfectants 
which destroy or check the growth and life of bacteria The process 
resulting in the formation of nitrates in the soil is spoken of as 
mirtficaiton 

The steps in the breaking down of the highly complex mtrogenous 
proteid compounds contained in the humus of the soil, or applied 
to the latter by the farmer in the form of dung and organic refuse 
generally, are many and varied, most frequently the insoluble 
proteids are changed by various kinds of putrefactive bactena into 
soluble protdds (peptones, &c ), these into simpler amido-bodies, 
and these again sooner or later into compounds of ammonia. Ihe 
urea m unne is also rapidly converted by the uro-bactena into 
ammonium carbonate Ihe compounds of ammonia thus formed 
from the complex substances by many varied kinds of micro organ- 
isms are ultimately oxidized into nitrates The change takes 
place in two stages and is effected by two special groups of nitrifying 
bactena which are present in all soils In the first stage the 
ammonium compounds are oxidized to nitnte^by the agency of 
very minute motile bacteria belonging to the genus N itrosomonas 
The further oxidation of the nitrite to a nitrate is effected by 
bactena belonging to the genus Nitrobacter 

Several conditions must be fulfilled before nitrification can occur 
In the first place an adequate temperature is essential at 5° or o® C 
(41“ -4 F) the process is stopped, so that it docs not go on in 
winter In summer, when the temperature is about 24“ C (75' F ), 
nitrification proceeds at a rapid rate The organisms do not carry 
on their work in soils deficient in air, hence the process vs checked 
in water-logged ^ils The presmee of a base such as lime or mag- 
nesia (or their carbonates) is also essential, as well as an adequate 
degree of moisture in dry soils nitrification ceases 

It IS the business of the farmer and gardener to promote the 
activity of these organisms by good tillage, careful drainage and 
occasional application of lime to soils which are deficient in this 
substance It is only when these conditions an attended to that 
decay and nitrification of dung, guano, fish meal, sulphate of am 
moma and other manures take place, and the constituents which 
they contain become .available to the crops lor whose benefit they 
have been applied to the land 

Nitrates arc very soluble in water and arc therefore liable to be 
washed out of the soil by heavy rain They arc however, very 
readily absorbed by growing plants so that in summer, wh( n nitrifica- 
tion is most active, the nitrates produced are usually made use of by 
crops before loss by drainage takes place In winter, however and 
in fallows loss takes place m the subsoil water 

Ihcrc IS also another possible source of loss of nitrates through 
the activity of denitrifying bactena These organisms reduet 
nitrates to nitrites and finally to ammonia and gaseous free nitrogen 
which escapes into the atmosphere Many bacteria arc known 
which are capable of demtnfication some of them btmg abundant 

m fresh dung ind upon old straw They can, ho\vc\er, only carry 
on their work extensively under anaerobic comhtions as m watt r 
logged soils or in those which are badly tilled, so that there is but 
little loss of nitrates through their agency 

An important group of soil organisms are now known which have 
the power of using the free nitrogen of the atmosphere for the forma- 
tion of the complex nitrogenous compounds of which their Ixxlies 
arc largely composed By their continued action the sod becomes 
ennehed with nitrogenous material which eventually through the 
nitrification prociss becomes available to ordinary green crops 
This power of fixing nitrogen as it is termed, is apparently not 
possessed by higher green plants The bacterium, Clostrtdtum 
pasteurtanum, common in most sods, is able to utilize free nitrogen 
under anaerobic conditions and an organism known as Azotobacter 
chroococcum and some others closely allied to it, have similar powers 
which they can exercise under aerobic conditions For tlie carrying 
on of their functions th« y all need to be supplied with carbohydrates 
or other carbon compounds which they obtain ordinanly from 
humus and plant residues in the soil, or possibly in some instances 
from carbohydrates manufactured by minute green algae with 
which they live in close union Certam bacteria of the nitrogen 
fixing class enter into association with the roots of green plants, 
the best known examples being those which are mi t with m th. 
nodules upon the roots of clover, peas, beans, sainfoin and other 
plants belonging to the leguminous order 

That the fertility of land used for the growth of wheat is improved 
by growing upon it a crop of beans or clover ha* been long recognized 
by farmers The knowledge of tlie cause, however, is due to modem 
investigations When wheat, barley, turnips and similar plants 
are grown, the sod upon which they arc cultivated becomes depleted 
of its nitrogen, yet after a crop of clover or other leguminous plants 
the sod is found to be richer m nitrogen than it was before the crop 
was grown This is due to the nitrogenous root residues left m the 
land Upon the roots of leguminous plants charactenstic swollen 
nodules or tubercles are present These arc found to contain large 
numbers of a bactenum termed Bacillus radtctcola or Pseudomonas 
radxctcola The bactena, which are present in almost all sods, enter 
the root-hairs of their host plants and ultimately stimulalc the 


production of an excrescent nodule, in which they hvc For a time 
after entry they multiply, obtaining the nitrogen necessary for 
their nutrition and growth from the free nitrogen of the air the 
carbohydrate requir^ being supplied by the pea or clover plant 
m wliose tissues they make a home The nodules increase in size, 
ind analysis shows that they are exceedingly rich in nitrogen up to 
the time of flowering of the host plant During this period the 
hacteru multiply and most of them assume a pecubar thickened 
or branched form in which state they are spoken of as bactcroids 
Later the nitrogen-content of the nodule decreases most of the 
organisms, which are largely composed of proteid material, becoming 
digested and transformed into soluble nitrogenous comjpounds 
which are conducted to the developing roots and seeds After the 
decay of the roots some of the unchanged liacteria ar« left in tlie 
soil where they remain ready to infect a new leguminous crop 

The mtrogen-fixing nodule bacteria can be cultivated on artificial 
media and many attempts have been made to utilize them for 
practical purposes Pure cultures may be made and after dilution 
in water or oth<r liquid can be mixed with soil to be ultimatclv 
spread over the land which is to lie inle*etcd The method of using 
them most frequently adopted consists in applying them to the 
seeds of leguminous plants liefore sowing the seed being dipped for 
a time in a liquid containing the bactena In this manner organisms 
obtained from red clover can be grown and applied to the setxi of 
red clover, and similar iiiueulation can be arranged for other species, 
so that an application of the baetci*ia most suited to the particular 
crop to be cultivated can be assured Tn many cases it has been 
found that inoculation whether of the soil or of the seid has not 
made any appreciable diffr rence to the growth of the crop a result 
no doubt due to th< fact that the soil had already contained within 
it an abundant supply of suitable, organisms But m other instances 
greatly increased yields have been obtained where inoculation has 
been practised More or less pure cultures of the nitrogen-fixmg 
bactena belonging to the 4zotobacter group have been tried and 
recommended for application to poor land in order to provide a cheap 
supply of nitrogen Ihe application of pure cultures of bacteria 
for improving the fertility of the land is still in an experimental 
stage There IS little doubt however that in the near future means 
will be devisoel to obtain the most efficient work from these minute 
organisms, either by special artificial cultivation and subsequent 
application to the soil or by improved methods of encouraging their 
healthy growth and at tivity m the land where they already exist 

Jmproiiement of Soils — The fertilitv of a soil is dependent 
upon a number of factors, some of which, such as the addition 
of fertilizers or manures, increase the stock of available food 
materials m the soil (see Manurt), while others, such as 
application of clay or humus, chiefly influence the fertility of 
the land by improving its phy sical texture 

The thief processes for the improvement of soils which may 
be discussed here are liming, clavmg and marling, warping, 
paring and burning, and green manuring Most of these more 
or less directly improve the land by adding to it certain plant 
food constituents whith are lacking, but the effect of each 
process is m reahtv \erv complex In (he majority of cases 
the good results obtained are more parlitularlv due to the 
setting free of “ dormant ” or “ latent ’ food constituents and to 
the amelioration of the texture of the soil, so that its aeration, 
drainage, temperature and water holding capaeity are altered 
for the letter 

Ihc maUnal which chemists call calcium cxrbonate is met with 
in a comparatively pure ht itc in chalk It is present m variable 
amounts in limestones of all kinds although its white 
ness may there be masked bv the presence of iron oxide Uming 
and other coloured subst inccs Carbonate of hmc la also a conati 
tuent to a greater or lesser extent in almost all sods In certain 
sandy soils and in a few stiff clays it may amount to less than J 
while in others in limestone and chalk districts there may be 50 to 
80 % present Pure carbonate of lime when heated loses 44 % of 
Its weight the decrease being due to the loss of carbon dioxide gas 
The resulting white product is termed calcium oxide lime burnt 
hmc quicklime cob lime or caustic lime This substance absorbs 
and combines vvith water very greedily at the same time becoming 
very hot and falling into a hne dry powder calcium hydroxide or 
slaked lime which when left in the open slowly combines with 
the carbon dioxide of the air and becomes calcium c irbonate from 
which we began 

When recomrae ndations are made about liming 1 ind it is necessary 
to indicate more precisely than is usually done which of the three 
classes of material named above — chalk quicklime or slaked Umc — 
IS intended Generally speaking the oxide nr quicklime has a mon 
rapid and greater effect in modift ing the soil than slaked Ume and 
this again greater than the carbonate or chalk 

Lime in whatever form it is applied has a many sided uifluence 
m the fertility of the land It tends to improve the tilth and tht 
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capillarity of the soil by bittding sands together somewhat and by 
openmg up clays If applied m too great an amount to hght soils 
and pt at land it may do much damage by rendering thorn too loose 
and open The addition of small quantities of lime, especially 
in a caustic form, to stiff greasy clays makes them much more porous 
and pliable A lump of clay which if dried would become hard 
and intractabU , crulrtbles into pieces when dried after adding to it 
* % of lime The lime causes the minute separate particles of clay to 

flocculate or group themselves together into larger compound grams 
between which air and water can percolate more freely It w this 
power of creating a moi c crumbly tilth on stiff clays that makes hme 
so valuable to the farmer I ime also assists in the decomposition 
of the organic matter or humus in the soil and promotes nitrification . 
hence it is of great value after green manuring or where the lana 
contains rtuich humus from the addition of bulky manures such as 
farm-yard dung This tendency to destroy organic matter makes 
the repeated application of lintlc a pernicious practice especially 
on land which contains little humus to begin with The more or 
less dormant nitrogen and other constituents of the humus are made 
immediately available to the succeeding crop but the capital of 
the soil 13 rapidly reduced, and unless the loss is replaced by the 
addition of more manures th< land may bicome sterile Although 
ood crops may follow the application of hme, the latter Is not a 
ircct fertiliser or manure and is no substitute for such Its best 
use IS obtained on land in good condition, but not where the soil is 
poor When used on light dry land it tends to make the land drier, 
since it destroys the humus which so largely assists m keeping water 
in the soil Lime is a base and neutralises the acid materials present 
in badly drained meadows and boggy pastures Weeds, therefore 
which need sour conditions for development arc checked by liming 
and the better grasses and clovers are encouraged It also sets 
free potash and possibly other useful plant food-constituents of the 
soil Liming tends to produce earlier crops and destroys the 
fungus which causes fingcr-and toe or club root among turnips and 
cabbages 

Land which contains less than about J % of hme usually needs 
the addition of this matcrul The particular form m which lime 
should be applied for the best results depends upon the nature 
of the soil In practice the proximity to chalk pits or hme kilns 
the cost of the hme and cartage will deteimine which is most 
economical Generally speaking hght poor lands deficient m 
organic matter will need the less caustic form or chalk, while quick- 
lime will b< most satisfactory on the stiff clays and richer soils 
On the stiff soils overlying the chalk it was formerly the custom to 
dig pits through the soil to the rock below Shafts 20 or 30 ft deep 
were then sunk and the chalk taken from horizontal tunnels w is 
brought to the surface and spread on the land at the rat< of about 
00 loads per acri Chalk should be applud in autumn, so that it 
m ly bi split by the action of frost during the winlt r Quicklime 
1 j best applud, perhaps, in spring at the rate of one ton p<r acre every 
SIX or eight years, or in larger doses — 4 to 8 tons— every 15 to 20 
years Small dressings applied at short intervals give the most 
satisfactory results Che quicklime should be placed in small 
hCfVps and tovtnd with soil if possible until it is slacked and the 
lumps hue fallen into pewder, after which it may be spread and 
harrowed in Experiments have shown that exctllcnt effects can be 
obtained by applying 5 or 6 ewt of grouml quicklime 

Gas-limc IS a product obtained from gasworks where quicklime 
IS used to purify the gas from sulphur compounds and other objec- 
tionable materials It contains a certain amount of unaltered 
caustic hme add slacked hme, along with sulphates and sulphides 
of hme, some of which have an evil odour As some of these sulphur 
compounds have a poisonous effect on plants gas hme cannot be 
ipplicd to land directly without great risk or rendering it me ipablc 
of growing crops of any sort —even weeds— for some time It 
should thtnforc be kept a year or more in lieaps in some waste 
corner and turned ov er once or twice so that the air can gam access 
to It and oxidize the poisonous ingredients in it 

Miny soils of a light sandy or gravelly or peaty nature and liable 
to dfought and looscnc ss of ti xture can be improv cd by the addition 
of large amounts of clay of an ordinary character 
cimying^nt c;j,^jjaj.ly soils Can be improved by applying to them 
marl ng marl, a substance consisting of a mixture of clay with 
variable proportions of hme Some of the chalk marls which ar< 
usually of a yellowish or dii ty grey colour contain clay and 50 to 80% 
of carinate of hme with a cc rtain proportion of phosphate of hme 
Such a matenal would not only have an influence on the texture 
of the land but the hme would reduce the sourness of the land and 
the phosphate of limt supply one of the most valuable of plant food 
constituents The beneficial effects of marls may also be partially 
due to the presence m them of available potash 
Typical clay marls are tenacious soapy clays of yellowish red or 
brownish colour and generally contain less than 'jo % of hme When 
dry they crumble into small pieces which can be readily mixed with 
the soil by ploughing Many other kinds of marls are desenbed, 
some are of a sandy nature others stony or full of the remains of 
mall she Us The amount and nature of the clay or marl to be added 

to the soil will depend largely upon the original composition of the 
latter, the lighter sands and gravel requiring moie clay than those 


of firmer texture Ev«n stiff sods deficient in hme are greatly 
improved m fertility by the addition of marls In some cases as 
little as 40 loads per acre have been used with benefit in others 180 
loads have hot been too much The material is dug from neighbour- 
ing pits or sometimes from the fields which are to be improved and 
applied in autumn and winter When dry and in a crumbly state 
it is harrowed and spread and finally ploughed in and nuxed with 
the soil 

On some of the strongest land it was formerly the practice to add 
to and plough into it burnt clay, with the object of making the land 
work more easily The burnt clay moreover earned 
with it potash and other matenals m a state readily 
available to the crops The clay is dug from the land Burtiiag 
or from ditches or pits and plac^ m heaps of 6 q to 100 loads each 
with faggot wood, refuse coals or other fuel Great care is necessary 
to prevent the heaps from becoming too hot in which case the clay 
becomes baked into hard lumps of bnek-hke material which cannot 
be broken up With careful management however the clay dues 
and bakes becoming slowly converted into lumps which readily 
crumble into a finfe powder in which state it is spread over and 
worked into the land at the rate of 40 loads per acre 

The paring and burning of land although formerly practised 
as an ordin try means of improving the texture and fertility of 
arable fields can now only be looked upon as a practice „ . 
to be adopted for the purpose of bringing rapidly into ^ 
cultivation very foul leys or land covered with a coarse ' 
turf The practice is confined to poorer types of land such as 
heaths covered with furze and bracken or fens and clay areas 
smothered with rank grasses and sedges To reduce such land to 
a fit stale for the growth of arable ciops is very difficult and slow 
without resort to paring and burning The operation consists of 
paring off the tough sward to a depth of i to 2 in just sufficient to 
effectually damage the roots of the plants forming the sward and 
then after drying the sods and burning them spreading the charred 
material and ashes over the land The turf is taken off cither with 
the breast plough — a paring tool pushed forward from the breast 
or thighs by the workman — or with spccuilly constructed paring 
ploughs or shims The depth of the sod removed should not be too 
thick or burning is difficult and too much humus is destroyed 
unnecessarily, nor should it be too Ihm or the roots of the herbage 
are not effectually destroyed 

The operation is best earned out in spring and summer After 
being pared off the turf is allowed to dry for a fortnight or so and is 
then placed in small heaps a yard or two wide at the base, a little 
straw or wood being put m the middle of each heap, which is then 
lightc<l As burning proceeds more turf is added to the outside 
of the heaps m such a manner as to allow little access of air Every 
care should be taken to burn and char the sod thoroughly without 
permitting the heap to blaze 1 he ashes should be spread as soon 
as possible and covered by a shallow ploughing The land is then 
usually sown with some rapidly growing green crop, such as rape 
or with turnips 

Paring and burning improves the texture of clay lands particularly 
if draining is earned out at the same time It tends to destroy 
insects and weeds, and gets nd of acidity of the soil No operation 
bnngs old turf into cultivation so rapidly Moreover, the benefiejal 
effects are seen in the first crop and last for many years Many of 
the mineral plant food-constituents locked up in the coarse herliage 
and in the upper layers of the soil are made immediately available 
to crops The chitf disadvantage is the loss of nitrogen wluch it 
entails, this clement being given off into the air m a free gaseous 
state It IS bfst adapted for application to clays and fen lands 
and should not be practised on shallow light sands or gravelly soils 
since the humus so necessary for the fertility of such areas is reduced 
too much and the soil rendered too porous and liable to suffer from 
drought 

Many thousamls of acres of low lying peaty and sandy land adjoin- 
ing the tidal rivers which flow into the Humber have been improved 
by a process termed ' warping '' The warp consists ^ 

of fine muddy sediment which is suspended in the tidal- rrarptag 

river water and appears to be derived from material scoured from 
the bed of the Humber by the action of the tide and a certain amount 
of sediment brought down by the tributary streams which join 
the Humber somt distance from its mouth The field or area to 
be warped must lie below the level of the water m the river at high 
tide It IS first surrounded by an embankment, after which the 
water from the river is allowed to flow through a properly construct! d 
sluice in its bank, along a dram or ditch to the land which is prepared 
for warping Ry a system of carefully laid channels the water 
flows gently over the land, and deposits its warp with an even level 
surface At the ebb of the tide the more or less clear water flows 
back again from the land into the mam river with sufficient force 
to clean out any deposit which may have accumulated in the dram 
leading to the warped area, thus allowing free access of more warp- 
laden water at the next tide In this manner poor peats and sands 
may be covered with a large layer of rock soil capable of growing 
excellent crops 

The amount of deposit laid over the land reaches a thickness of 
two or three Icct in one season of warping which is usually practised 
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between March and October, advantage bdfhg taken 'ot the spring 
tides dunrtg thode monlhs' The' neW warp iiS allowed tO he fallow 
during the wwitor after Jseing Iwd out fn four-yard " lands ' and 
becomes dry enough to be sown with oats,^^ gr^ss and clovqr S(Ceds 
m the following spring The clover grasd ley W then grazed for a year 
or two with shfeep, after Which wheat arid potatoes are the chief 
criTOs grown on the Hnd 

Green manures are crops whichiare grown specially for the purree 
of ploughing info the land ip a green qr actively growing state The 
Q crop during its growth obtains a considerable amount of 

Ailnurlar carbOn from the cirbon dioxide of the air, and builds it up 
* ^ ' into compounds which when ploughed into the' land 
become humusi The carbon compounds of the latter are of no direct 
nutritive value to tho sncpeeding crop, bpt the decaying vegetable 
tissues very greatly assist in retauung moisture in light sandy soils, 
and in ddy soils also hti’^e d bcnleflcial effect rendering them more 
open and allowing of better drainage of superfluous water and 
good circulation of fresh air within them The ploughing-in of green 
crops is m many respects Ukc tho addition of farm yard manure 
Their growth makes no now addition of mineral food constituents 
to the land, but they bring useful substances from the subsoil 
nearer to the surface, and after the decay of the buried vegetation 
these become available to Succeeding crops of wheat or other plants 
MoreovefT, where deep ropting plants are grown the subsoil is aerated 
ind rendered more open and suitable lor the development of future 
crOTs 

The plants most frequently used are while mustard, rape, buck- 
wheat, spurry, rye, and severe kinds of leguminous pi ints, espcually 
vetches, lupins and, serradella By far the most satisfactory crops 
as green manures aie those of the Uguminous class, since they add 
to the land considerable amounts of the valuable fertilizing con 
stituent, nitrogen, which is obtained from the atmosphere By 
nitrification this substance rapidly becomes available to succeeding 
crops On the light poor sands of Saxony Herr Schultz, of Lupitz, 
mazlc use of serradclU,, yellow lupins and vetches as ^reen manures 
for enriching the land m humus and nitrogen, and found the addition 
of potash salts and phosphates very profitable for the subseqnent 
growth of potatoes and wheat He estimated tliat by using 
leguminous crops in this manner for the purpose of obtaining cheap 
mtrogeu he reduced the cost of production oi wheat more than 50% 

The growing crops should be ploughed in before flowering occurs, 
they should not be buried deeply, since decay and nitrification take 
place most rapidly and s itisfaclonly when there is free access of 
air to the decaying material When the crop is luxuriant it is 
nccessajry to put a roller over it first, to facilitate proper bunal by 
the plough The best tune for tho operation appears to be late 
summer and autumn (J Pe ) 

Soil and Disease — The influence of different kinds of soil as 
a factor in the production of disease requires to be considered, 
m regard not only to the nature and number of the micro- 
organisms they contain, btt also to the amount of moisture 
and air m them and their capacity for heat The moisture in 
soil IS derived from two sources— the ram and the ground-water 
Above the level of the ground-water the soil is kept moist by 
capillary attraction and by evaporation of the water below, by 
rainfall, and by movements of the ground-water, on the other 
hand, the upper layers are contantly losing moisture by evapo- 
ration from the surface and through vegetation When the 
ground-water rises it forces air Out of the soil, when it falls again 
it leaves the soil moist and full of air The nature of the soil 
will largely influence the amount of moisture which it will take 
up or retain In regard to water, all soils have two actions 
— namely, permeability and absorbability Permeability is 
practically identical with the speed at which peuolation takes 
place, through clay it is slow, but increases in rapidity through 
marls, loams, limestones, chalks, coarse gravels and fine sands, 
reaching k maximum in ^oil saturated with moisture The 
amount of moistqrc retained depends mamly upon the absorb- 
ability of the soil, aqd as it depends largely on capillary attion 
it vanes with the coarseness or fineness of the pores of the Soil, 
being greater for soils Which consist of fine particles The 
results of many analyses show that the Ckpacity bf Solis for 
moisture increases with the amount or Organic substances 
present • decomposition appears to be most active when the 
moistiute is about 4 %, but can continue when it is as low as 
2 %, while it appears to be retarded by any excess' 0 Vet 4 % 

Above the level of the ground-water all soils cohtam air, varyirig 
m amount with the degree of looseness of the soil Some sands 
contaip as much as 50 % of air of nearly the same composition 
as atmospheric air The oxygen, however, decreases with the 
depth, while the carbon dioxide increases 
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Among the most fibteworthy workers at the problems involved in 
the question of thb influence of Soil m the production of disease 
we find von Foder, Peftenkofer, Levy, Fleck, von Nkegeli, Schleesing 
Muntz and Warrington The study of epidemic and endemic 
diseases generally has brought to light an array of' facts which 
very Strongly suggest that an intimate association exists between 
the soil and the appearance and propagation of certain diseases 
but although experiments and observations allow this view to lu 
looked upon as well established, still the precise role played by the 
soil in an aetiological respect is by no means so well understood 
os to make if possible to separate the factors and dogm itize on their 
effects The earliest writers upon cholera emphasized its remark- 
able preference for particular places, and the history of each succes- 
sive epidemic implies, besides an importation of the contagion, 
certam lochl conditions which may be either gcheral sanitary defects 
or peculiarities of climate and soil The generaj evidence mdieates 
that the specific bacteria of cholera discharges are capable of a 
much longer existence in the supertieial soil layers than was formerly 
suppqsed, consequently it is specially necessary to guard against 
pollution of tile soil, and throii^i it against tho probable contamina- 
tion of both water and air The eridence, however, is not suffi- 
ciently strong to warrant a universal conclusion, the diffusion of 
cholera appearing to be largely dependent upon other factors than 
soil states Agmn, all accounts of diphtheria show a tendency on 
the part of the disease to recur m the ^ame districts yiar after year 
The eiucstions naturally suggest themselves — Are the reappearances 
due to a revival of the contagion derived from previous outbreaks 
m the same place, or to some favouring condition which Uie place 
offers for the development of infection derived from some other 
quarter, and have favouring conditions any dependence upon the 
character and state of the soil ^ Greenhow in 1858 stated that 
diphtheria was especially prevalent on cold, wet soils and Airy 
in 1881 described the localities affected as for the most part cold, 
wet, clay lands ' An analysis of the innumerable outbreaks m 
various parts of Europe indicates that the geological featuris of the 
affected districts play a less important part m the incidence of the 
disease than soil dampness In this connexion it is interesting to 
note the behaviour of the diphtheritic contagion in soil Experi- 
ments sho(w that pure cultures, when mixed witli gaid<.a soil con- 
stantly moistened short of saturation and kept m the dark at a 
temperature of 14“ C , will retain their vitality for more tlian ten 
months from moist soil kept at 26* C they die out in about two 
months, from moist soil at 40“ C m seventeen days, amdr in dry soil 
at the same temperature within a week In the laboratory absolute 
soil dryness is as distinctly antagonistic to the vitahty of the 
diphtheria bacillus as soil dampness is favourable Both statisti 
cally and expenmenially wt find that a damp sod favours its life 
and development, while prolonged submeriaon and drought kill it 
We nay consider that, m country districts, consUnt soil raoisturi 
is one of the chief factors, while in the case of urban outbreaks mere 
soil moisture is subsidiary to other more potent causes 
I Again, many facts in the occurrence and diffusion of enteric fever 
point to an intimate connexion between its origin and certain con 
ditions of locality Fpidemics rarely spread over any considerable 
I tract of country, but are nearly always confined witlun local limits 
Observations made at the most diverse parts of the globe, and the 
general distribution area of the disease show that mire questions 
of elevation, or even configuration of the ground, have little or no 
mfliunce On the other hand, the same observations go to show 
that the disease is met with oftcuer on the more recent fonuatioos 
than the older, and this fact, so far as concerns the physical eharacte rs 
of the soil, IS identical with the emestions of pirmeabihtj to ait and 
water Fobertson h-is shown that the typhoul bacillus can grow 
very easily in certain soils, can persist m soils through the winter 
months, and when the soil is artificially fed, as may be done by a 
leaky dram or by access of filthy water from the surface, tlu micro- 
organism will take on a fresh growth in tho warm season fhe 
destructive pov^er of sunlmht is only exercised on those organisms 
actually at tho surface Cultures of the typhoid organism planted 
at a d^th of 18 in were found to have grown to the surface In 
the winter moiiths the deeper layers of the soil act as a shelter to 
tho organism, which again grows loviaids the surface during the 
summer The typhoid organism was not found to be taken off from 
the decomposing masses of semi liquid filth Jargdy contaminated 
with a cnitnre of bacillus typhosus but, on the other hand, it was 
abundantly proved that it could grow over moist surfaces of stones, 
&e Certain disease producing organisms, bueh as the bacillus of 
tetanus and malignant oedema, appear to be univdrs'illy distributed 
in 4 oil, while others, as the bacillus typhosus and spmllum cholerae, 

appear to have only a local distribution Ihe conditions which 
favour the vitality, growth and multiplication of the typhoid 
bacillus are the following the soil should be pirvuous, it should 
be permeated with a sufiieiency of decaying —preferablj’^ animal — 
organic matters, it should possess a certain amount of mdiature, 
and bo subiect'to a certain temperature Depriving the organism 
of any of these essential conditions for its esjsicnco m the soil will 
secure our best weapon for tlcfeiice The optimum tempi lalure 
adapted to its growth and extension is 37" C --q8° 4 F Sir C harlcs 
Cameron atlnbutcs the prevalence of typhoid m certain areas m 
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DubUn to the soil becoming saturated with jEaecal mf ttcr and 
cally infected The ratio pf cases to population living m Dublin pn 
loose porous gravel soil for the ten years 1881-189^ was i in 94, whi^c 
that of those Imng on stiff clay soil lyas but t ih 145 " Thi^ fs 

as we should expect, since the movenients of ground air are mucl|i 
greater in loose porous soils tlian m stiff clay soils " A |fonl gravel 
soil IS a most da^gfurous one on which to build For tvafmth, for 
dr3rness, for absenpe of fog, and for facility pi 'Walking alter ram, 
just when the air is at its purest and ?its bpst, there js notbui* 
equal to gravel, but when gravel has been repdered foul by infff- 
tration with organic matters it may easily become a very hotbed 
of disease {J L N ) 

SOISSONS, d <ity of northern France, m the department of 
Aisne, 65 m N E of Pans bv the railway to Laon Pop (1906), 
ii,586w Soissons, pleasantly situated amongst wooded hjJJs, 
stands on the left bank of the Aisne, the suburbs of St Vaast 
and St M^dard lying on the right bank The cathedral of 
Notre- Dame was begun m the second half of the 12th century 
and finished about the end of the t3th It is 328 ft long and 
87 wide, and the vaulting of the nave is 100 fU above the paver 
ment The single tower dates from the middle of the i^th 
century and is an imitation of those of Notre-Dame of Pans, 
which it equals m height (216 ft) The south transept, the 
oldest and most graceful portion of the whole edifice, terminates 
in an apse The facade of the north transept dates from the 
end of the J3th century The apse and choir retain some fine 
13th-century glass Ginsiderable remains exist of the magnifi- 
cent abbey of St Jean-des-Vignes, where Thomas Becket resided 
for a short time These include the ruins of two cloisters (the 
larger dating from the 13th century), the refectory, and above 
all the imposing facade of the church (restored) Above the 
three portals (13th century) runs a gallery, over which agam 
is a large window , the two unequal towers (230 and 246 ft ) of 
the 15th and early i6th centuries are surmounted by beautiful 
stone spires, which command the town The church of St 
L6ger, which belongs to the J3th c entury, was formerly attached 
to an abbeyfpf the G^nov^fams Beneath are two Romanesque 
crypts The "royal abbey of Notre-Dame, now a barrack, was 
founded in 660 for monks and nuns by Leutrade, wife of Ebroin, 
the celebrated mayor of the palace The number of the nuns 
(216 m 8^8), the wealth of the library m manuscripts, the 
\aluable relics, the, high birth of the abbesses, the popularity of 
the pilgrimages, all contributed to the importance of this abbey, 
of which there exist only inconsiderable remains The wealthiest 
of all the abbe>s m Soissons, and one of the most important of 
all France during the first two dynasties, was that of St M^dard, 
on the right bank of the Aisne, founded abottt 560 by Clotaire I , 
beside the villa of Syagnus, which had become the palace of the 
Frankish kings St M^dard, apostle of Vermandois, and kings 
Clotaire and Sigebert, were buried in the monastery, which be- 
came the residence of 400 monks and the meeting-place of several 
(ouncils It was there that Childenc III , the last Merovingian, 
was deposed and Pippin the Short was crowned by the papal 
legate, and there Louis the Pious was kept m captivity m 833 
The abbots of St M^ard c'Oined money, and m Abelard’s time 
(i2th century) were lords of 220 villi^es, farms apd manors 
At the battle of Bouvines (1214) the abbot commanded 150 
vassals. In 1530 St M^dard vas visited by a procession of 
300,000 pilgrims But the religious wars ruined the abbey, 
and, although it was restored by the BenCdictmes m 1637, it 
never recovered its former splendour Of the churchy and the 
conventual buildings of the ancient foundation thefe hardly 
remains a trace The site is occupied by a deaf and dumb 
institution, the chapel of which stands over the crypt of th^ 
great abbey church, which dates from about S40 In the crypt 
IS a stone coffin, said to have been that of Childcbert 11 , and close 
at hand is an underground chamber, reputed to have been the 
place of captivity of Louis the Pious 

The civil buildings of the town are not of much interest 
The hotel-de-ville contains a library and a museum with collec- 
tions of paintings and antiquities The foundation of thehotel- 
dlfeu dates back to the 13th century The town has a large 
botanical garden Soissons is the seat of a bishop and a sub- 
prefect, and has tribunals of first instance and of commerce, 


a (commpaiaj college apd higher eqclesiastical semmary. Among 
the mdiistrial establishments are iron and copper foundries, 
and factories for the productwh of boilers, t^icuJtoral imple- 
ments and' other iron goods, straw hlats, gl8ss and Sugjtr Gram , 
haricot beans of exceptional qughty, mid tunber are the principal 
articles of trade 

Soissons IS generally identified witii the oppidum of Gallia 
Belgica, called Nomodunufn by Caesar Noviodunum was the 
capital of the Suessiones, who occupied twelve tovms, and whose 
king, Divitiacus, one of the most powerful m Gaul, had extended 
I his authority even beyon d the sea among the Britons In 58 B c 
Galba, kin^ Of the Suessiones, separated from the confederation 
of the Belgians and submitted, to tbp Romans At the beginning 
of the empire Noviodufium took the name of Augusta Suesstonum, 
and afterwards that of Suesstond, and became the second capital 
of Galha Belgicfc, of Which Reims was the metropolis The 
town was before long surrounded with a regular wall and de 
fended by a citadel, and it became the starting-point of several 
military roads (to Reims, Chiteau-Thierry, Meaux, Pans, 
Amiens and St Quentin) Christianity was introduced by St 
Crispin and St (nspinian, men of noble birth, who, however, 
earned their livelihood by shoemakmg, and thus became patrons 
of that craft After their martyrdom m 297 their work was 
continued by St Sinitius, the first bishop of Soissons After 
the barbarians had crossed the Rhine and the Meuse Soissons 
became the metropolis of the Roman possessions in the north 
of Gaul, and on the defeat of Syagnus by Clovis the Franks 
seized the town It was at Soissons that Clovis married Clotilde, 
and, though he afterwards settled at Pans, Soissons was the 
capital of his son Clotaire, and afterwards of Chilpenc I , king of 
Neustria It was not till the time of Chilperic’s son, Clotaire II , 
that the kingdom of Soissons was incorporated with that 
of Pans Pippm the Short was at Soissons proclaimed king 
by an assembly of kudes and bishops, and he was there crowned 
by the papal legate, St Boniface, before being crowned at Saint 
Denis by the pope himself Louis the Pious did penance there 
after being deposed bv the assembly at Compidgne Under 
Charles the Fat (886) the Normans failed in an attempt against 
the town, but laid waste St Mddard and the neighbourhood 
In 923 Charles the Simple was defeated outside the walls by 
the supporters of Rudolph of Burgundy, and Hugh the Great 
besieged and partly burned the town in 948 Under the first 
Capets Soissons was held by hereditary counts (see below), 
frequently at war with the king or the citizens The communal 
charter of the town dates from 1 131 At a synod held at Soissons 
in 1121 the teachings of Abdlard were condemned, and he was 
forced to retract them In 1155, at an assembly of prelates 
and barons held at Soissons, Louis VII issued a famous decree 
forbidding all private wars for a spate of ten years, and in 1325 
Charles the hair replaced the mayor of Soissons by a royal 
proves dependent on the bailiwick of Vermandois, the inhabi- 
tants ret;aining only the right of electing four echevtns The 
town had to suffer severely during the war of the Hundred 
Years, in 1414, when it was held by the Burgundians, it was 
captured and sacked by the Armagnacs under the dauphin, 
and thus same fate agam befell it several times within twenty 
years The Treaty of Arras (1435) brought it again under the 
royal authority it was sacked by Charles V m 1544 and in 
156^ by thf Huguenots, who laid the churches m rums, and, 
supported by the prince of Cond^, count of Soisspns, kept 
possession of the town for six months, Dunpg the League 
Soissons eagerly joujed the Catholic party Charles, duke of 
Mayenne, made the town his principal residence, and died there 
m x6n A Buropean congress was held there ,in 1728 In 
1814 Soissons was captured, and recapti^red by the allies and the 
French In 1815, after , Waterloo, it was a rallying point for 
the vanquished, apd it was not occupied by the Russian? till the 
14th of August In 1870 It capitulated to the Germans after a 
bombardment of three days , , 

Counts 01^ Soissqns — In tfie middle ages Soissons was 
the chief town of a countship belonging m the lothandiith 
centuries to .1 family which apparently sprang from the 
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coiintt Of Vermandois. Reftatid, count of Soissons, gave 
his property m 1141 to his nephew Yves de Nesle By 
sucdessiVe marriages the cOuntship Of Soissons passed to the 
houses of Hainaut, ChatiHon-BIois, ^ucy, Bar and Luxem- 
burg Ikfarie de Luxemburg brought it, together with the 
counties of Marie and St Pol, to Francis of Bourbon, count 
of VendOroe, whom she mamed in 1487 His descendants, the 
prmces of Condfe, held Soissons and gave it to their cadets 
Charles of Bourbon, count of Soissons (1566-1612), son of Louis, 
prince of CondO, whose political ' vacillations were due to his 
intrigues with Henry, IV ’s sister Catherine, became grand 
master of France and governor of DauphinO and Normandy 
His son, Louis of Bourbon (1664-1641), took part m the plots 
against Mane de Medici' and Richelieu, and attempted to assas- 
sinate Richelieu He had only one child, a natural sort, known as 
the Chevalier de Soissons The countship passed to the house 
of Savoy-Cangnan by the marriage m 1625 of Mane de Bourbon- 
Soissons with Thomas Francis of Savoy- Eugene Maurice 
of Savoy, count of Soissons (1635-1673), mamed the beautiful 
and witty Olympia Mancini, a niece of Cardinal Mazarm, and 
obtained high military posts through his wife’s influence He 
defeated the Spaniards at the battle of the Dunes in 1658, 
took part m the campaigns at Flanders (1667), Franche-<^omt6 
(r668) and Holland (1672), and was present as ambassador 
extmordmary of France at the coronation of Charles II of 
England His wife led a scandalous life, and was accused of 
poisoning her husband and others She was the mother of 
Louis Thomas Amadeus, count of Soissons, and of the famous 
Prince Eug^e of Savoy In 1734 the male line of the family 
of Savoy-Soissons became extinct, and the heiress, the princess 
of Sdxe-Hildburghausen, ceded the countship of Soissons to 
the house of Orleans, m whose possession it remained until 
1789 

SOKE (O Eng soc, connected ultimately with secatiy to seek), 
a word which at the time of the Norman Conquest generally 
denoted jurisdiction, but was often used vaguely and is piobably 
incapable of precise definition In some cases it denoted the 
right to hold a court, and m others only the right to receive the 
fines and forfeitures of the men over whom it was granted 
when they had been condemned in a court of competent jurisdic- 
tion Its primary meaning seems to have been “seeking”, 
thus “ soka faldae ” was the duty of seeking the lords court, 
just as “ secta ad molendinum ” was the duty of seeking thi 
lords mill The “ Leges Henrici ” also speaks of pleas “ in socna 
id es(, in quaestione sua ” — pleas which are m his investigation 
It LS evident, however, that not long after the Norman Conquest 
considerable dOubt prevailed about the correct meaning of the 
word In some versions of the much used tract Inierpretahottes 
uocahulorum soke is defined “ aver fraunc court,” and in others 
as mterpellacio maioris audientiae,” which is glossed some- 
what ambiguously as “ claima justis et requests ” Soke is also 
frequently associated to “ sak ” or “ sake ” in the alhterative 
jmgle “ sake and soke,” but the two words are not etymologi- 
cally related “ Sake ” is the Anglo-Saxon “ sacu,” originally 
meaning a matter or cause (from socon, to contend), and later 
the right to have a court Soke, however, is the commoner 
word, and appears to have had a wider range of meaning The 
term “ soke,” unlike ” sake,” was sometimes used of the district 
over which the right of jurisdiction extended 

Mr Adolphus l^Uard has recently argued that the interpreta- 
tion of the word “ soke ” as jurisdiction should only be accepted 
where it stands fprthe fuller phrase, “ sake and soke,” and that 
soke standing by itself denoted services only There are 
certainly many passage in Domesday Book which support his 
contention, but there are also other passages in which soke 
seems tp be merely a short expression for “ sake and soke ” The 
diflfjqulties about the correct inte^retation of these words 
will probably not be solved until the normal functicms and 
jurisdiction of the various local courts have been more fully 
elucidated ' 

" The sokemen ” were a class of tensjnts, found chiefly m 
the eastern counties, occupymg an intermediate position between 
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tne free tenants and the bond tenants or villams As a general 
rule they were personally free, but performed many of the 
agricultural services of the villains It is generally supposed 
they were called sokemen because they were within the lord’s 
soke or jurisdiction Mr Ballard, however, holds that a sokeman 
was merely a man who rendered services, and that a sokeland 
was land from which services were rendered, and was not neces- 
sarily under the jurisdiction of a manor. The law term, socage, 
used of this tenure, is a barbarism, and is formed by adding the 
Irench age to soc 

See F W Maitland, Domesday Book and Beyond, J H Round, 
Feudal Englemd , F H Banng, Domesday Tables , A Ballard, The 
Domesday Inquest , J Tait, review of the last mentioned book m 
Enghsh Htstoncal Review for Janiury 1908, Red Book of the Ex- 
chequer (Rolls Senes), 111 1035 (G J T ) 

SOKOTO, an important Fula state of west centra Sudan, 
now a provmce of the British protectorate of Nigeria The 
sultan of Sokoto throughout the 19th century exerci^ an over- 
lordship over the Hausa states extendmg east from the Niger 
to Bornu and southward to the Benue and Adamaiiva These 
states and Sokoto itself, known variously as the Sokoto or Fula 
empire and Hausaland, came (c 1900-1903) under direct British 
control, but the native governments are maintained 1 he pro- 
vmce of Sokoto occupies the north-west comer of the British 
protectorate, and is bounded west and north by French territory 
South and east it adjoins other parts of the British protectorate 
Bordering north on the Sahara, it contains much arid land, but 
south-west the land is very fertile Runnmg through it m a 
south-westerly direction is the Gubhn Kebbi or Solmto river, 
which joins the Niger in 11^'’ N 4° E On a tributary of this 
nver is the town of Sokoto 

The Sokoto or Fula empire was founded at the beginning 
of the 19th century The country over which the Fula ruled 
has, however, a history going back to the middle ages Between 
the N^er and the kingdom of Bomu (qv) the country was 
inhabited by various black tribes, of whom the Hausa occupied 
the plains Under the mfluente of Berber and Arab tribes, 
who embraced Mahommedanism, the Hausa advanced m civiliza- 
tion, founded large aties, and developed a considerable trade, 
not only with the neighbouring countries, but, via the Sahara, 
with the Barbary states The various kingdoms which grew 
up round each large town had their own rulers, but m the first 
half of the i6th owitury they all appear to have owned the sway 
of the Songhoi kings (see Timbuktu) On the break up of the 
Songhoi em ire the north-eastern part of Hausaland became 
more or less subject to Bomu, whose sultans in the 17th century 
claimed to rule over Katsena and Kano In this century arose 
a dynasty of the Hab6, a name now believed to be identical 
with Hausa, who obtameid power over a large area of the northern 
portion of the present British protectorate The Hausa, whose 
conversion to Mahommedanism began m the 12th century, 
were still in the 18th century partly pagans, though their rulers 
were followers of the Prophet These rulers built up an elaborate 
system of government which left a considerable share m the 
management of affairs to the body of the people Dwelling 
among the Hausa were a number of Fula, mostly herdsmen, 
and these were devout Mahommedans One of the more culti- 
vated teachers of this race, named Othman Dan Fodio had 
been tutor to the king of Gobir (a district north of Betabtuh- 
Sokoto) He incurred the wrath of that king, who, mamt of 
angered at some act of defiance, ordered the massacre 
of every Fula m his dominions The Fula flocked to Fodio’s 
aid, and m the battle of Koto or Rugga Fakko(i8o4) the king 
of Gobir was utterly defeated. Thereupon Fodio unfurled the 
green banner of Mahomet and preached a jihad or religious war 
In a few years the Fula had subdued most of the Hausa states, 
some, like Kano, yielding easily m order to preserve their trade, 
others, like Katsena, offering a stubborn resistance 
and Kebbi remained unconquered, as did the pagan hill tribes 
The Fula were also defeated m their attack on Bornu In most 
places they continued the system of government which had 
grown up under the Hab6, the chiefs or emirs of the various 
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s1;tbtes being, however, tributary to Dan Fodio. This aheik 
established himself at Sekoto, and with othef titles assoined 
^t of SankiniMushmm ^king of the^Mahommedans) As su<^ 
he be<:anle the recogniaed spiritual head oi all the Mahommedans 
of west centitl Siidhrt, a heaidship Which his successors retaiQjtd 
uninlpiired, ev^ hfterthe loss of >their tem^ral position to the 
Bntisb in 1903 1 On the death of Fodio (1^,1819) the onpirewas 
divided between a son and a brother, the sOn, famOus under the 
name of Sultah Bello, ruling at SokotoJ the brother at Gando 
All the other Fula emirs were dependent on these two sultanates 
The Fyla power proved, before many years had gone |py, m 
many respects harmful to the countiy4 ibis was especially 
the case in those districts where there was a large, pagan 
population Slave-raiding was practised on a scale whidi 
devastated and almost depopulated Vast regions and greatly 
hampered the commercial activity of the large cities,^ of which 
Zaria and Kano were the mosf important. The purity of the 
ancienti admmistration was abandoned The courts of justice 
becaihe corrupt, administrative power was abused and degener- 
ated into a despotiSnl> controlled only by personal considerations, 
oppressive taxes destroyed mdustry and gradually desolated 
the coiiintiy. Soon after the Fula had established themselves 
Europeans began to visit the country Hugh Clapperton, 
an Englishman, was at Sokoto in 1823 and again m 1827, 
dying there oii the 13th of April of that year Hemrich Barth 
made a prolonged sthy in various Hausa cities at dates between 
1651 hnd 1855 To Barth le due a great deal of, our knowledge 
of thei country. In Barth’s time Americah riierchants were 
established on the Niger, bartering goods in exchange for slaves 
This traffic waS carried on thrqugh Nupe to the great damage,” 
says Barth, “ of the commerce and the most unqualified scandal 
of the Arabs, who thmk that the English, if th^ would, could 
easily pteVent it” The over-seas traffic in slaves did not 
contmue long after the , date (1851) to which Barth referred, 
but slavfr-raiding by the Fula went on unchecked up to the 
moment of the British occupation of the country At 
Sokoto the sultanship continued in the hands of Fodio’s 
descendants, and the reignihg sultah concluded in 1885 a 
treaty with the Royal Niger Company (then called the 
National African jCompany) which gave to the company certaan 
rights of sovereignty throughout his dominions 

In 1900 the rights of the company were transferred to the 
Crown, In the course of the years 1900, 1901, 1902, British 
Submistl^a Authority was established m the states bordering 
to BHiinh on the Niger and the Benue and in Bornu The 
northern states declined to fulfil the conditions of 
the treaties negotiated with the Niger Company or to submit 
to the abolition of the slave trade, and ih 1902 Sokoto and 
Kano openly defied the British power A campaign was 
undertaken against them in the opening' months of 1903 in 
which the British troops were entirely successful. Kano was 
taken m February 190^5, and Sokoto after some resistance made 
formal submission on the 22nd of March following From that 
day Bntish authonty was substituted for Fula authonty through- 
out the protectorfitc The emir of Sokoto took an oath of 
allegiance to the Bntish Crown and Sokoto became a Bntish 
province, to which at a later period Gando was added as a sub- 
province— thus making of Sokoto one of the double provmces 
of the protectorate 

The double province thus constituted' has an area of about 
35,000 sq m , with an estimated population of something over 
500,00b It includes the ancient kingdoms of 2 iamfara on the 
east and Argunga of Kebbi on the west The dominions of the 
emir of Sokoto have Suffered some diminutions by reason' of 
British agreements with France relatmg to the common frontier 
of the two Eiliroj^an powers in the western Sudan The emir 
felt deeply thci loss of tefntory ceded bo France in 1904 but 
accepted the settlement with much loyalty Like the emir of 
Kano the new emrr of Sokotb worked most loyally with the 
Bntish admmistration The province ims been organized on 
theisame principle as the other provmces of Northern Nigeria 
A British resident of the first class has beeh placed at Sokoto and 


assistant residents at other centres^ British courts oi jastloe 
have been, estabhshed and Bntish governqiss are quartered in 
the province < Detachments of civil pohee are also placed at 
the principal stations The country has been a&seSsed under 
the new system for taxes and is being opened as rapidly as 
possible for trade After the establishment of British rule 
farmers and herdsmen r^oecupied districts and the inhabitants 
of GLties docked back to the land, rebuilding villages which had 
been deserted for fifty years. Horse breeding and cattle raising 
form the chief source of wealth in the province There is some 
ostrich fannmg Exc^t m the sandy areas there is extensive 
agriculture, including nee and cotton Special crops are grown 
in the valleys by imgation Weaving, dyeing and tannmgi 
are the prmoipal native industries Fau* roads are m process 
of constnlctum through the province. Trade is mcrensmg and 
a cash cuirency has been introduced 

The emir of Gando, treated on the same terms as the emirs 
of Kano and Sokoto, proved less loyal to his oath of allegiance 
and had to be deposed Another emir was installed m his place 
and m the whole double provmce of Sokoto-Gando prosperity 
has been general In 1906 a rising attributed to religious 
fanaticism occurred near Sokoto m which unfortunately three 
white officers lost their lives The emir heartily repudiated 
the leader of the nsmg, who clauned to be a Mahdi inspired to 
drive the white man out of the country A Bntish force marched 
agamst the rebels, who were overthrown with great loss m March 
1906. The leader was condemned to death in the emir’s 
court and executed in the market-place of Sokoto, and the 
inadent was chiefly mterestmg for the display of loyalty to the 
British administration which it evoked on all sides from the 
native rulers (See also Nigeria, Fula, and Hausa ) 

See the Travels of Dr Barth (London 1857), Lady Lugard, A 
Tropical Dependency (London, 1905) , P L Monteil, De Saint Lows 
d Trtfoh par le lac Tchad (Pans, 1895), C H Robinson, Ham&^ikmd 
(London, 1896) , The Annual Reports on Northern Nigeria, issued since 
1900 by the Colonial Office, London, Sir F D Lugard, ” Northern 
Nigena,” m Geo Journ , vol xxm., and Major J A Burdonj^” The 
Ftuam Emirates,” ibid vol xnv (both London, 1904) Except 
the last-nemed paper most of these authorities deal with many 
other subjects besides the Fula (F L L) 

l$OKOTRA (also spelt Socotra and formerly Socotora), an 
island m the Indian Ocean belonging to Great Britain It 
IS cut by 12° 30' N , 54® E , lies about 130 m E N E of Cape 
Guardafui and about 190 m S E of the nearest part of the coast 
of Arabia and is on the direct route to India by the Suez Canal 
It IS 72 m long by 22 m broad and has an area estimated at 
from 2000 to 3000 sq m It is the largest and most easterly 
member of a group of islands rising from adjacent coral banks, 
the others being Abd el Kuri, The Brothers (Semha and Darzi), 
and Kal Farun 

Physical Features —From the sea Sokotra has an imposing 
appearance The centre culminates in a senes of rugged pinnacles 
— the Haghier mountains, Which nse to nearly 5000 ft above a high 
(1500 ft) abuttmg and undulating limestone plateau, deeply 
channelled by valleys At many parts oi the north coast the edges 
of this plateau reach the shore in precipitous clifis, but in others 
low plmns, dotted with bushes and date-palms, front the heights 
behind The southern shore is bordered nearly Its entire length 
by a belt of drifted sand, forming the Nuget plam On this side 
of the island there are but one or two possible anchoring grounds, 
and these only dunng the north-east monsoon On the north coast 
there are no harbours, but fairly safe anchorages, even in the 
north-east winds, are available off Hadibu Or under Haulaf. a 
few miles distant, and at Kallanaayia, at the northt-west end of the 
island 

Gfology —The fundamental rocks of the islapd arc gneisses, 
through which cut the feldspathic granites which fprm the Haghier 
massif Through these, again, pierce other granites in dikes or 
lava flows, and dverlymg the wWe are limestones of Cretaceous 
and Teitiaty age, themselveacut through by later volcanic eruptions, 
" In the Haglwer hills," to quote Professor Bonney, " wo have 
probably a fragment of a continental area of great antiquity, and, 
of a land surface which may have beep an ‘ ark of refuge * to a terres-^ 
Inal fauna and flora frbm one Of the very earliest periods of this 
world's history " 1 

Climate — From October to May the weather is almost rainless 
except in the mountains, where there are nightly showers and heavy 
mists. During this season the nvers, which are roanng torrents 
tiiiroughcmt the monsoon, are almost hll lost in the dry, absorbent 
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plains The temperature of the coast area vanes from 65'’ F la the 
mght to S5® F in the day— in the hot season it may reach 95“ F , 
and on the mountains (3500 ft ) from 5a® F to 72°^ F In the low 
grounds fever of an acute and hematuno form is very prevalent, 

Flora and Foffna — The fauna contains no mdij^enous mammals, 
a wild ass which roams the eastern plains, perhaps its oldest denizen, 
IS probably of Nubian origin, while the domestic cattle, a peculiar, 
unhumped, smidl, shapely, Aldemey-lilM breed, may bo a race 
gradually ^velpped from cattle importoo at a distant period from 
Sind or Fartbm India There are 07 sppeies of birds known from 
Sokotra, of whWi 15 are endemic, of 22 reptiles, 3 genera and 14 

S pecies are peculiar , and of the land and fresh- water shells, to whose 
Utnbution grtM importance attaches, 44 species out of 47 art 
confined to the wUnd Among the other invertebrate groups there 
is also a large prd^rtion of endemic species 
The florals eyien more peculiar than the fauna Aloe^ dragon's 
blood {Drat^enii), myrrh, frankincense, pomegranate, a»a cucumber 
{Dfndrocycfps) Arccs are its most famous species, ')The phanerogams 
number 5^, apportioned to 314 genera, and ili these over 220 
species andSfiB genera are unknown elsewhere *The flora and also 
(though to f less degree) the fauna present not only Asian and Central 
African affinities, but, what is more interesting, Mascarenc, South 
African 41^ Antipodean- Amencan relationships, indicating a 
very difier^t distnbution of land and water and necessitating 
oth'>r badges of communication than now exist The naturm 
histc ’-y of Sokotra, unravelled by the study of its geology and biology, 
has been summanzed by Professor Balfour as follows - 

“ Dunng the Carboniferous epoch there was m the region of 
Sokotra a shallow sea, m which was deposited, on the to|> of the 
fundamental gneisses of 1;his spot, the sandstone of Which wo 
hkve such a large development in Nubia Dunng the Permian 
epoch Sokotra may have been a land surface, forming part of the 
great mass of land which probably existed m this region at that epoch, 
and gave the wide area for the western migration of life which 
pre5>ently took place, and by which the eastern affinities m Sokotra 
may be explained Jn early and middle Tertiary times, when the 
Indian peninsula vas an island, and the sea which stretched into 
Europe washed the base of the Himalayan hills, Sokotra was m 
great part submerged and the great mass of limestone wis de- 
posited, but its higher peaks were still above water, and formed 
an island, peopled mainly by Afncan species — the plants being 
the fragmentary remains of the old Afncan flora — but with an 
admixture of eastern and other Asian forma Thereafter it gradu- 
ally rose, undergoing violent vokanic disturbance " 

By this elevation “ Madagascar would join the Seychelles, which 
in turn would run into the larger Mascarene Islands In 
this way, then, Africa would have an irregular coast line, prolonged 
greatly south of the equator into the Indian Ocean, and runmng 
up with an advance upon the present line until it reached its north- 
west lumt outside and south of Sokotra Thence an advanced land 
surface of Asia would extend across the Arabian Sea into the Indian 
pemnsula " Sokotra thus again became part of the mainland, 
though it IS likely for only a short period, and during this union the 
life of the adjacent continent covered its plains and filled its valleys 
Subsequently it reverted to its insular condition, m which state it 
has remained ' iTie Antipodean- Amencan element in the Sokotran 
flora probably arrived via the Mascarene Islands or South Alnca 
from a forriicr Antarctic continent 

Inhabitants — The inhabitants, believed to number from io,ooo 
to 12,000, are composed of two, if not more, elements On the coast 
the people are modern Arabs mixed with negro, Indian and European 
blood , in the mountains live the true Sokotn, supposed to bo origin- 
ally immigrants from Arabia, who have been isolated here from time 
immemonal Some of them are as hght skinned as Europeans, 
tall, robust, thin-lipped, straight nosed, with straight black hair, 
others are shorter Euid darker in complexion, with round heads, 
long noses, thick Ups, and scraggy limbs, indicating perhaps the 
commingling of more than one Semitic people Their manner of 
life is simp« in the extrema Their dwellings are circular, rubble- 
built, flat, tliy-topped houses, or caves in the limestone rocks 
They spesk ■a language allied to the Mahra of the opposite coast of 
Arabia ‘Bqth Mahra and Sokotn are, according to Dr H Muller, 
daughter-tongfies of the old Sabaean and Minaean, standing in the 
same relation to the speech of the old inscnptions as Coptic does to 
that of the hieroglyphics The Ssokotran tongue has been, he 
believes, derived from the Mahra countries, but it has become so 
differentiated from the Mahra that the two peoples understand 
each othet only with difficulty Sokotn is the older of the two 
languages, and retains the ancient form, which in the Mahran has 
b^en modified by Arabic and other influences Hadibu, Kallansayia 
and lOiadup are the only places of importance in the island Hadibu, 
or Tamanda (pop about 400) ithe capital, is picturesquely situated 
on the north coast at the bead of the open oay of Tamanda on a 
semicircular plain enclosed by spurs of the Haghier mountains A 
dense grove of date palms surrounds the viUage 

Tra^ and Products '—The chief export is ghi or clarified butter, 
which IS sent to> Arabia, Bombay and Zanzibar MiUet, cotton and 
tobacco are grown in small imantities The most valuable vegetable 
products axe aloes and the dragon's-blood tree The Sokotr^ aloe 


IS highly esteemed, in the middle ages the trade was mostly m these 
products and in ambergris The people live mainly on dates and 
milk They own large numbers of cattle, sheep and goats. Dates 
are both home-groWn and imported 

History — Sokotra has claims to be reckoned one of the most 
ancient mcense-supplying countries Among the “ harbours 
of incense ” exploited by various Pharaohs during some twenty- 
five centuries it is impossible to believe that the island could be 
missed by the Egyptian galleys on their way to the “ Land of 
Punt,” identified by several writers with Somaliland , nor that, 
though the roadsteads of the African coast were perhaps oftener 
frequented, and for other freights besides myrrh and frankin- 
cense, the shores of Sokotra were neglected by such ardent 
explorers as those, for instance, of Queen Hatshepsut of the 
i8th dynasty They would have found on the island, which 
is probably referred to under the name ” Terraces of Incense ” 
(from Its step-hke contours), the precious “ auta trees ” — ^whose 
divine dew, for use in the service of their gods, was their special 
quest — ^in greater abundance and in a larger number of species 
than any other country 

To the Greeks and Romans Sokotra was known as the isle 
of Dioscondes, this name, and that by which the island is now 
known, are usually traced back to a Sanskrit form, Dvlpa-Sak- 
hadhara, ” the island abode of bliss,” which again suggests 
an identification with the v^o-ot iv 8 aifiovev of Agatharchides 
(§ 103) The Pertplus of the Erythraean Sea speaks of the 
island as peopled only in one part by a mixed race of Arab, 
Indian and Greek traders It was subject to the king of the 
Incense Country, and was a meeting-place of Arabian and Indian 
ships Cosmos in the 6 th century says that the people spoke 
Greek and were largely Christian, with a bishop sent from Persia 
The Arab geographers also had a tradition of an early Greek 
settlement (which they ascribe to Alexander), but also of later 
Persian influence, followed by a settlement of Mahra tribes, 
who partly adopted Christianity The Sokotn appear to have 
remained Nestorian Christians, with a bishop under the metro- 
politan of Persia, through the middle ages, though there are mdi- 
cations pomtmg to a connexion with the Jacobite church As 
early as the loth century Sokotra was a haunt of pirates , m the 
13th century Abulfeda describes the inhabitants as ” Nestonan 
Christians and pirates ” but the island was rather a station of 
the Indian corsairs who harassed the Arab trade with the Far 
East The population seems in the middle ages to have been 
much larger than it is now, Arabian wnters estimate the fighting 
men at io,ooo 

The Portuguese under Tnstao da Cunha and Albuquerque 
seized Sokotra in 1507 in pursuance of the design to control all 
the trade routes between Europe and the East, Sokotra being 
supposed to command the entrance to the Red Sea But on the 
capture of Goa and the buildmg of a fortress there Albuquerque 
caused the fort which da Cunha had had built at Coco (Tamanda) 
to be dismantled (1511), and though Portuguese ships subse- 
quently raided the island they made no other settlement on it 
The Portuguese found that Sokotra was held by Arabs from 
Fartak, but the “ natives ” (a different race) were Christians, 
though in sad need of conversion This pious work Portuguese 
priests attempted, but with scant success However, as late 
as the middle of the 17th century the Carmelite P Vincenzo 
found that the people still called themselves Christians, 
and had a strange mixture of Jewish, Christian and Pagan 
rites The women were all called Maria No trace of Christi- 
anity IS now found in the island, all the inhabitants professing 
Islam 

A certain dependence (at least of places on the coast) on some 
sovereign of the Arabian toast had endured before the occupa- 
tion of Tamanda by da Cunha, and on the withdrawal of 
the Portuguese this dependence on Arabia was resumed In 
the 19th century Sokotra formed part of the dominions of the 
^Itan of &shin The op«ilng of the Suez (Tanal route to India 
led to the island being secured for Great Bntam From 1876 
onward a small subsidy has been paid to the sultan of Kishm 
by the authorities at Aden, and in 1886 the sultan concluded 
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a treaty formally placing Sokotra and dependencies under the 
protection of Great Britain Sokotra is regarded as a depen- 
dency of Aden, but native rule is maintamed, the local governor 
pr viceroy of the sultap of Kishin being a member of that chief’s 
family, and also styled sultan Since it came uijder British 
control the island has been visited by vanoUs scientific expedi- 
tions. Professor Bayley Balfpur made an investigation m 1880, 
expeditions were headed by Drs Riebeck and Sohwemfurth m 
1881, by Theodore Bent m 1897, and by Dr H 0 torbes and 
Mr OgilviC-Grant (who also visited Abd-el-Kuri) in 1898-1899, 
Simultaneously with last-named a further expedition, 
conducted by Professor D H Muller, under the apspices of 
the Imperial Academy of Sciences of Vienna, visited Sokotra, 
Abd-el-Kun and some other islets of the group to investigate 
their geology and languages With the Indian government 
the relations of the Sokotri have oc( asionally been strained, 
owing to their piratK^al tendencies 

Abd-el Kuri island lies Go m W S W of Sokotra, and 53 m 
E N E fromCape Guardafui, 13 20 m long by 3^ m m width At cither 
end the island is hilly, tlie central part being a low plateau On 
the north side is a sandy beach on the south cliffs nse abruptly 
from the ocean The highest part of the island is towards its eastern 
cudj^^fjliera the hills nse to 1670 ft It ip largely and and there are 
no permanent streams Itsiaoology resera Dies that of bokotra, 
but the fauna includes land shells and scorpions peculiar to Abd-el- 
Kurt Tlic inhabitants, who number one to two hundred, speak 
Sokotn and Arabic and are clucfly engaged in diving for pc-arl shell 
on the Bacchus Bank N E of island They live chiefly on 
turtle (which abounds m the island) , hsh and moUu»Cb The land 
IS rttwnert, cultivated 

I® Farun is the name of two rocky islets nsmg nearly 300 ft 
above the sea 13 ra N N E of the western end of Abd el Kun 
Birds flock to them In great numbers, m consequence they are 
completely covered with guano, which gives them a snow-white 
Mpearance The Brothers (often called by the older navigators 
The Sisters) lie between Abd d Kun and Sokotra Semha is 6 J m 
long and 3 ni bioad It has rocky shores and rises in a table-shaped 
mountain to *440 ft As in Abd-ol-Kun ambergns is found on its 
shores and turtles abound There is running water all the year 
It IS a fishing ground of the Spkotri Parzi lies 9 m E by S of 
Semha is 3 J m long by i m broad, and nses almost peipcndicularly 
from the sea to 1500 ft The top »s flat The coral banks which 
surround Sokotra and The Brothers arc united and are not more 
than 30 fathoms below sea level, a valley some 100 fathoms deep 
divides them from the bank around Abd cl Kun, while between 
Abd el Kun and Cape Guardafm are deptfis of over ^oo fathoms 

See, for the history of Sokotra, Yule, Mafeo Polo (1903 cd ), li 
406-410, and, besides the authonties there cited, Yakut, sv , 
Hamdani, p. 52, Kazwini, u 54 Consult also the Commentaries of 
Afonso Dalboqutrque, W do G Birch's translation (Ixmdon, 1875 
1 884) For the slate of the isl ind at the beginning of the tSth century 
see tne account of the French expedition to Yemen m 1708 {Vtaggto 
nelV ArcAta Felice Venice, 1721) and, for the igth century, J R 
Wellsted, City of the Caliphs, vol 11 (London, 1840I, and Mrs J I 
Bent, Southern Arabia, Soudan and Sokotra (London, 1900) For 
the topography, &c , see Red Sea and Gulf of Aden Pilot (5th ed , 
London, tgoo) For special studies see I B Balfour, Botany of 
‘sototra (Edinburgh, 1888) G Schweinfurth, Das Volk von Socotra 
(Leipzig, 1883), H O* Forbes (edited by). The Natural History of 
Sokotra and Abd-el hurt (Liverpool I9P3). F Ko^xa&i, Geologic der 
Inseln Sokotra, Semha und Abd el Kun (Vienna, 1902), R V Wett- 
stem in Vegetationsbilder (3rd senes, 5th pt , Jena, 1^6) Sec also 
J Jackson, Socotra, Notes btbltographtques (Pans, 1892), a complete 
bibliography to the year of publication, (H O. F , X ) 

SOLAHACEAE, in botany, an order of Dicotyledons belonging 
to the sub-class Sympetalae (or Gamopetalate) and to tjie 
series TuWflorae, containing 75 genera With about 1500 species, 
widely distributed through the tropics, but passmg into the 
temperate zones The chief centre of the order lies in Central 
and South America, 32 of the genera are endemic in this r^ion 
It IS represented in Britain by three genera including 4 species ‘ 
Hyoscyamus mger (henbane), Dulcamara (Bittersweet), 

and 5 nigrum and Atropa Belladonna (Deadly Nightshade) 

The plants jare herbs, shrubs or small trees Solanum nt^um 
a common weed in waste places, is a low growing annual herb, 
5 Dulcamara is an irregularly climbing hero perennial by means 
of a widely creeping rhuome, AtroOa Belladonna is a large po-eonial 
herb The genus Solanum, to wWch belong more than half the 
number of species in the order, contains pXaats of very various 
hibits including bes des herbs, shrubs and ttees The leaves are 
generally alternate, but ift the flower-beanng parts of the stem are 


often in pairs, an arrangement which, like the extra-axillary portion 
of the flowers or cymes, results from a congenital union of axes 
Thus in Datura (thorn apple)' (fig 1 A), where the brahehmg is 
dichasial, the leaf which originates at any given node becomes 


ID 



Fig I — Diagrams illustrating branch development m Solanaceae, 
in A, Datura Stramonium, B, Atropa Belladonna 
I, II, III, Flowers on inflorescences of successive orders, 6, bract 
of I, a, macts of II, o', / 3 , bracts of III, and so on In A the 
branching is dichasial and the bracts are aduate to their axillary 
shoots up to the points at which the next branches anse, thus a 
and ^pear to anso from axis If, though m reality originating 
on axis I In B the branching is cincinnal, one of the two branches 
at each node is undeveloped and its bract o, o' o" is smaller than 
the other member of the pair, 3, ; 3 ' which is adnate to and 
apparently earned up on its axillary branch 

raised upon its axillary shoot as far as the next higher node, from 
which It appears to spnng In Atropa Belladonna (fig i B) one of 
the branches at each node is undeveloped and there is a plair of 
unemial leaves, the smaller subtends the branch which Im not 
developed, the larger has been carried up from the node below 

An interesting anatomical feature is the presence in the stem 
of bicollateral bundles — that is, the vascular bundles have phloem 
on the inside as well as on the outside of the xylem 
The hermaphrodite, generally regular, flowers have the parts m 
hves, 3 sepals, 5 petals, 5 stamena m alternating whorls, and two 
carpelfl,whrch are generally placed obliquely (see fig 2, floral diagram) 
The sepals persist and often become enlarged in the fruit Jhe 



Fig 2 — Floral diagram of 
5 o/a»MW— the arrow indicates 
the oblique symmetry of the 
flower 



Fig 3 — Floral diagram of 
Schizanthus — the arrow indniates 
the oblique symmetry Two 
stamens only are functional 


corolla is regular and rotate as m Solanum (hg 2), or boll-shaped 
as m Atropa, or somewhat irregular as m Hyoscyamus in the tnbe 
Salpiglossideae, which forms a link with the closely alhed order 
Scropnulanaceao, it is zygomorphic, form- 
ing, tfg as m Schizanthus (fig 3), a two* 
lipped flower The stamens are inserted on 
the corolla tube and alternate with its lobes, 
in zygomorptuc flowers only two or four 
fertile stamens are present, the bilocular 
anthers open by slits or pores (fig 4) The 

flowers are generally conspicuous and 
adapted to insect pollination, honey is 
secreted on the disk at the base of the 

ovary or at the bottom of the corolla tube pjQ . Stamen of 

between the stamens The ovary is usually ^ specK« of Solanum 
bUocuIat, bnit in Capsicum becomes uhi- showing the divergence 
locular above, while m some cases an of the anther-lobes at 
in-growth of a secondary septum makes it the base, and the dehis- 

4- ceUed as m Datura, or irregularly 3 to ccnce by pores at the 

5- ccllod as m Ntcandrd^ 'The anatropous apex a 
ovules are generally numerous on swollen 

axile placentas, sometimes few asm Cestrum, a large American genus 
with tubular flowers, sphcies of which are grown m Britain as green- 
house plants, the simpae styte bears a bilobed or sometimes capitate 
stigma (fig 5) The fruit is a many-seeded berry, as in Solanum, or 
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capsule, as an where it splits ]ength^ylse, and Hyoscye^n^u$i 1 ^g 

6), where it opens by ^ transverse Ud fonnnjg ^ py»dium. The optayp 
IS "bcht or straight and embedded in emfq- 
spfcrm The persishint calyTt may serve to 
protect the fruit pr aid in its distribution, 
as m the bladdery structure enveloping 
the fruit of Phy fails or; the pnckly calyn 
of species of Solanum 
The order is divided into ^ tnbes, the 
division 18 based on the greater nr less 
curvature of the embryo, the number of 
ovary cells and the regular or zygomorphic 
Charactu" of Iht flower The great majority 
of the genera belong to the tnbe Solancae, 
which IS characterized by a 2 celled ovary 
Lyctum is a genus of trees or shrubs, often 
thorny, with a cylindrical or narrowly bell- 
shaped corolla and a juicy berry, 1 . furop 
atum 13 a straggling chmbcr often cultivated 
under the name of tea-tolant For Atvopa 
see Nightshade; A Belladonna yields the 
drug atropin For Hyosc^^amus see Hen 
BANE Phy salts, with 45 species mostly in 
the warmer parts 6f North and South 
America, includes P alkekengt, ' winter 

Fig 5 — The pistil of 
Tobacco {Nicottana Ta- 
bacum), consisting of 
the ovary o, containing 
ovules, the style s, and 
the capitate stigma g 

The pistil IS placed on — Secd-vcssel(py;«fidM<w) 

the receptacle r, at the of Henbane (Hyoscyamus nteer) 

extremity of the pe- opening by circumscissile dehis- 

dtinclc (iehce 


cherry,” and P, peruviana, Capo gooseberry Capsicum (a v ) 
IS widely cultivated for its fruit, winch are the so called chillies 
Solanum contains 900 species, among which arc S tuberosum (potato, 
qv), S Lycoperstcum (tomato and the two British species 

already mentioned For Manaragora see Mandrake To the 
tnbe Daturcae, characterized by a 4-ceUed ovary belongs Datura , 
D Stramonium (thorn apple), sometimes found as an escape 
m Britain, is officinal Nicottana, to which belong the tobacco 
plant {N tdbacum) and other cultivated species, and Petunia, 
are Amencan genera belonging to tho tnbe Cestreaa, in which 
the embryo is straight or only slightly bent, as it is also in 
the tribe Salpiglossideae, which is characterized by the zygo 
morphy of the flowers, Salpiglossis and Schizanthus arc known in 
cultivation 


SOLAR, SOLLER (Lat solanum, fr galetas, Ital solato), in 
architecture, a room m some high situation, a loft or garret 
also an elevated chamber m a church from which to watch the 
lamps burnmg before the altars The Latin solanum was 
used principally of a sundial, but also of a sunny part of a 
house 

SOLARIO, ANTONIO {c 1333-1455), Italian painter of the 
Neapohtan school, commonly called Lo Zmgaro, or The Gipsy 
His father is said to have been a travelling smith To all 
appearance Antonio was bom at Civita in the Abruzai, although 
It IS true that one of his pictures is signed “ Antonio de Solano 
Venetus,” which may possibly be accounted for on the ground 
that the signature is not genuine Solano is said to have gone 
through a love-adventure similar to that of the Flemish painter, 
Qumtm Massys- He was at first a smith, and did a job of work 
m the house of the prime Neapolitan painter Colantomo dtl 
Fiore, he fell m love with Colantonio’s daughter, and she with 
him, and the father, to stave him off, said if he would come back 
in ten years an accomplished painter the, young lady should 
be his Solano studied the art, returned in nine years, and 
claimed and obtained his bride The fact is that Colantomo 
die! Fiore is one of those painters who never existed, consequently 
his daughtepr never existed, and the whole story, as relating to 
these particular personages, must be untrue Whether it has 
any truth, m relation to some unidentified pamter and his 
daughter, is a separate question which we cannot decide , Solano 
made an extensive round of study — first with Lappo Dalroasio 
in Bologna, and afterwards m Venice, Ferrara, Florence and 
Rome On returning to Naples he rapidly took the first place 
in his ait«; His pnncipal performance is m the court 01 the 


monastery of ' S. Severmo^twenty large frescoes illustratmg 
the life of St Benedict, noW greatly decayed, they present a 
vast vm-iety of figures and details, with dexterous modelling 
and cblourmg ^metimes, however, Lo Zmgaro’s colotir is 
crude, and he generally shows weakness of draughtsmanship m 
hands and feet His tendency is that of a naturalist — the heads 
h&like and mdividual, and the landscape batkgrounds better 
invented and cared for than m any contemporary In the Studj 
gallery of Naples are three pictures attn^ted to this master, 
the most remarkable one being a ‘‘Madonna and Child Enthroned 
with Samts ” The heads here are reputed to be mostly portraits 
Solano mitiated a mode of art new in Naples, and the works 
pamted between his time and that of Tesauro {c 1470I are locally 
termed “ Zmgarcschi ” He had many scholars, but not of 
pre-emment standing— Nicola Vito, Simone Papa, Angiohllo 
Roccadirame, Pietro and Ippolito dal Donzello It has often 
been said that Solano pamted in oil, but of this there is no 
evidence 

SOLAR SYSTEM, m astronomy, the group of heavenly bodies, 
comprising the sun and the bodies which move around the sun 
as a centre of attraction, of which tho Earth is one 'Htese 
bodies may be classified as follows first the Sun, Q, 
distinguished as containing much the greater part of all the 
matUr composing the system, being more than 600 times as 
massive as all the other bodies t»mbined It is this great mass 
which makes it the central one of the system It is also, so far 
as lb known, the only incandescent body of the system, and 
therefore the only one that shines by its own light Secondly, 
planets The bodies of this class consist of eight major planets 
movmg round the sun at various distances, and of an unknown 
number of minor planets, much smaller than the major planets, 
forming a separate group Thirdly, satellites, or secondary 
planets revolving around the major planets, and therefore 
accompanying them in their revolutions around the sun A 
fourth class of bodies, the constitution of which is still m some 
doubt, comprises comets and meteors These differ in that 
comets are visible either m a telescope or to the naked eye, 
and seem to be either wholly or partially of a nebulous 
or gaseous character, while meteors are, individually at least, 
invisible to us except as they become mcandcscent by striking 
the atmosphere of the earth It is, however, an open question 
whether a comet is other than an accumulation of meteoric 
bodies (see Comet) 

1 he major planets are separated into two groups of four each, 
between which the minor planets, for the most piart, revolve 
The arrangement of the major planets, with the numbers of 
their respective satellites thus far known, m the order of distance 
from the sun, is as follows — 

The first group m order — the smaller major planeto— 
comprises — 

Mercury, 9 , with no known satellite, 

Venus, ? , with no known satellite, 

The Earth, S, with one satellite, the moon. 

Mars, S , with two satellites 

Outside of this group lies the zone of minor planets or 
asteroids 

The outer group of major planets comprises — 

Jupiter, U, with seven satellites, 

Saturn, h, with ten satellites, 

Uranus, ^ or 41 , with four satellites, 

Neptune, W, with one satelbte 

The distances separating the individual orbits m each group 
seem to approximate to a certain order of progression, expressed 
m Bode’s law (see Bode) But there is an obvious gap between 
the two groups of major planets which is filled by the g)coup 
of minor planets Taking the mean distance of this group as 
that of a planet, the distance of the major planets closely 
approximates to Bodes law, except in the case of Neptune 

A remarkable feature of the solar system, which distmguishes 
If; from all other known systems m the universe, is» the symmetry 
of arrangement and motion of its greater bodies All the major 
planets and many of the mmor planets revolve m elliptic 
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oi;l;»its so nearly circular in lorm that the unaided eye would 
not notice the deviation from that form But us the orbits 
are not centred on the sun, which » m a focus of cach^ the 
displacement of the seemmg circle would be readily seen 
in the case of Mercury and of Mars The same statements 
are true of the orbits of the satellites around their primaries 
The major planets all move around the sun m the same 
direction, from west to east, m orbits but little inchned to 
each other All the known mmor planets have the same 
oimmon direction, but then orbits generally hove a greater 
eccentricity and mutual inclination The general rule is that 
the satellites also move round m the same direction, and m 
orbits of moderate inclination Exceptions occur in the case 
of the satellites of Uranus, which are nearly perpendicular to the 
plane of the orbit The satellite of Neptune, and one satellite, 
Phoebe, of Saturn, are also quite exceptional, the direction of 
motion being retrograde 

For the elements of the orbits, and the general character of 
the several planets see Planbt Details as to eaoh are found under 
the respective names of the several planets. (S N ) 

SOLDER (derived through the French from Lat soldare, 
to make soltdus, firm), an alloy easily melted and used for unitmg 
as by a metallic cement two metal surfaces, joints, edges, &c 
(See Brazing and Soldering ) 

SOLE (Soka\ the most valuable of European flat-fishes ^ 
For most people who look at fish merely from the culinary point 
of view, soles arc of two kinds true soles, with such varieties 
as Dover soles and Brixham soles (slips being the name applied 
to young specimens), and lemon soles, an inferior fish, which is 
no sole at all, but a sort of dab {Glypiocephaltis mtcwcephalus) 
Leaving out the latter, there are five speaes on the British coasts , 
the common sole {Solea vulgaris), the French sole or sand sole, 
the lemon sole of Yarrell (5 lascarts), the thick-back(S vanegata), 
and the solenette or little sole (S lutea) All these agree in 
the right side being coloured and bearing the eyes, m the elongate 
form, in the small eyes (separated by a space covered with scaly 
skin, in the small, twisted mouth, with minute teeth on the 
colourless side only), and with the snout projectmg beyond the 
mouth and more or less hooked All true soles are excellent, 
but the common ^ecies is the only one which, from its larger 
size, growing to a length of 26 in and attaining maturity at a 
length of about 10 in , regularly appears on all the markets It 
occurs from the south-west coast of Scandmavia, Mecklenburg 
and Great Britain to the Mediterranean. Most of the best 
fishmg grounds for soles he comparatively near land, though 
the spawning takes place some miles away 

Much information on the life history of the sole will be found in 
the monograph by J T Cunningham (Plymouth, i8go) 

SOLEMN (Lat soUemnts, sollenms, less correctly solenms 
yearly, annual , from sollus = totus, whole, entire, Gr oAov, and 
annus, year), properly that which occurs annually, hence at 
stated intervals, regular, established, the term being particularly 
used of religious rites or ceremonies which recur at stated inter- 
vals, hence festive, sacred, marked by religious ceremony or 
ritual, and so grave, impressive, serious, the most general 
current usage Another branch of meaning stresses the formal, 
customary aspect, and hence m such phrases as ** solemn act,” 
probate m “ solemn form,” it means that which is done with all 
due forms and ceremonies 

SOLENT, THE, a strait of the English Channel, between the 
mainland (the coast of Hampshire, England) and the north- 
western coast of the Isle of Wight, forming the western entrance 
to Southampton Water, Spithead being the eastern Its 
length, from the eastern shore of Southampton Water to the 
Needles rocks off the western extremity of Wight, is 15 m 
The general breadth is from ai to 3 m , but between Stone 
Point on the mainland and Egypt Point on the north coast of 
Wight It narrows to i| m , and 3^ m north of the Needles there 
springs from the mainland a great shingle bank, mostly only a 
few yards in breadth above water, but nearly 2 m in length 

* The Amencan sole (Ac^tms fasaatus) is a small flat fish of 
inferior quality 


It reduces the breadth of this Solent to a little dver | and 
broadens at the end, on y^hibh kands Hurst Castle, ah fm'portant 
foitificatipn dating from the time of Henry VIII Here Charles I 
was imprisoned in 1648. The coast pf the maml^d is low 
but picturesque, Md is broken by the shallow estuftries of the 
Bekulieu River and the Lym, with the small port of I'i^^ymington 
upon it The coast of Wight rises more teeply (|)n this side 
the Medina estuary opens northward, and those of the Newtown 
and the Yar north-westward into the strait At the mouth of 
Southampton Water is a projecting bat resembling but smaller 
than that of Hqrst Castle, and like it bearing a Tudor fortress, 
Calshot Castle The Solent is frequently the scepfe of yacht 
races The configuration of the coast causes a double tide in 
the strait > 

SOLESMES, a village of western France on th^ left bank 
of the Sarthe in ‘the department of Sarthe, 29 m- W S W of 
Le Mans by road In 1010 a priory was founded at' Solesmes 
and placed under the authority of the abbey of La Couture of 
Le Mans Suppressed at the revolution, it was established as a 
Benedictine monastery in 1830 In 1837 it was raised to the 
rank of abbey and became a centre of learning, the music here 
was also famous A nunnery was afterwards founded beside it, 
but both institutions were abandoned after the passing ef the 
associations law m 1901 The monastery, rebuilt at the epd 
of the 19th century, forms a lofty mass of buildings on the river 
bank Its church (13th and i6th centuries) is mteresting only 
for the possession of two masterpieces of sculpturjs of uncertain 
authorsnip, executed approximately between 1490 and 1550 
The most striking represents the burial of Christ and is sheltered 
by a stone structure, the front of which is beautifully carved 
arched opening in this front reveals the central group of 
eight figures surrounding the tomb, that of Mary Magdalen in 
the foreground being remarkably lifelike and expressive The 
other work similarly enclosed represents the burial of the 
Virgin and is the later of the two in date and m the pure Renais- 
sance style Sculptures representing Jesus among the Doctors 
and other scenes are also in the church 

SOLETO, a village of Apulia, Italy, in the province of Lecce, 
from which it is ii m S by rail, situated 299 ft above sea- 
level Pop (1901), 3349 The Romanesque church of S Stefano 
contains Byzantine frescoes of the 14th century similar to those 
in the subterranean chapel of the Santi Stefani at Vaste, south 
of Otranto, and others showing the formation of An independent 
style The fine, riihly decorated campanile adjoining the former 
cathedral was erected m 1397 

SOLEURE (Ger Solothurn), one of the cantons of north- 
western Switzerland Its total area >s 305 5 sq m , of which 
294 sq m are reckoned as “ productive,” iii 3 sq m being 
covered by forests and 29 sq m by vineyards Save two imall 
districts m its southern portion the whole canton is situated 
m the Jura range, while it is said to be the most irregular in 
shape of all the Swiss cantons, this being accounted for by the 
fact that it consists simply of the territories won at different dates 
by the town from which it takes its name It includes most of 
the Aar valley between the towns of Bienne and Aarau, neither 
of which is m the canton, while in its northern portion the Waters 
join the Birs River, and m its southern portion is the laSt hit 
of the Emme before its junction with the Aar It Comprises 
three isolated districts, of which one (Steinhof) ori the sonth is 
an “ enclave ” in the canton of Bern, while the others', Hofttet- 
ten, that includes the famous pilgrimage resort of Manastem, 
and Klein Lutzel, are on the Alsatian frontier, and bounded by 
the cantons of Bern and of Basel The highest point in the 
canton is the Hasenmatt (4748 ft ) which forms the culminating 
summit of the Weissenstein' ridge, that rises just riortli-^west 
of the town of Soleure, and boasts of an hotel well known as a 
great centre for the air and whey cure The canton is well 
supplied m its southern portion with railways, the mam line 
from Bienne to Aarau running through it past the great junction 
of Olten, where the direct lines frdm Lucerne by the St Gotthatd, 
from Bern, from Zurich, and from Basel all unite FdAneriy the 
districts composing the canton were in the diocesci of Lausanne, 
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Basel and Constance^ but since the complete reorganization 
of 1&14 they are all m the diocese of Basely the bishop of which 
has' his chair in Scdeure In 1900 the population was 100,76*, 
of Whom 97,^30 were German -speaking, 1912 French-speaking, 
and 629 Italilan-speaking, while 69,461 were “ Catholics ’’ (the 
census ddes not distinguish between Romanists and Christian 
( atholicsy who are still fairly strong here), 31,012 Protestants, 
and 159 Jewd The capital is Soleure, while the only other 
important town is Olten (6969 inhabitants) Between Soleure 
and Granges or Grenchen (5202 inhabitants) ib the village of 
Selzach, where since 1893 a passion-play has been performed 
every summer by the inh^itants 

Till about 1S50 the canton was mainly agricultural and 
pastoral, its pastures numbering 209, capable of supporting 
4179 cows and of an estimated capital value of 2,395^213 francs 
Nowadays it is drstinguished for the variety, of its industries, 
especially in and around Soleure and Olten, among them being 
watch-niaking, shoe-factories, cotton-spinnmg and cement 
factones 

The canton is divided into ten administrative districts, that 
comprise 132 commuhes The present cantonal constitution 
dates from 1887, but was revised as to some important points 
in 1S95 The Kantotisrat, or legislative assembly, is elected 
(since 1895 according to the principles of proportional repre- 
sentation) by all citizens over twenty years of age, in the pro- 
portion of one member to 800 inhabitants Smce 1895 
people have elected the Regterungsrat or executive, consistmg 
of five members In both cases the period of oftce is four 
years, though on the demand of 4000 citizens a popular vote 
must be taken as to whether the existing members shall 
continue to sit or not In the canton the “ obligatory refer- 
endum ” and the “ initiative ” have obtained since 1875 ®y 
the former all laws passed by the legislative assembly, and all 
financial resolutions involvmg the expenditure of 100,000 francs, 
or of an annual sum of 15,000 francs, must be approved by a 
popular vote By the latter 2000 citizens can compel the 
legislative assembly to consider any proposal for making a new 
law or for amending an old one Further, the demand of the 
majority of the assembly or of 3000 citizens is sufficient to 
necessitate a popular vote as to the advisability of revising 
the constitution, the revised diaft itself requiring a further 
popular vote The two members of the federal Standerat and 
the five members of tfie federal Nattonalrat are also chosen by 
a popular vote 

Authorities —J Amict, Das St Ursus Pfarr Sttftd Stadt Soleure, 
Opts (Sqleure, 1878-1890), and Die Grundungs '>age der Schwester- 
stadte, Solothurn, Zurich, und Trier (Soleure, 1890), G Bloch, 
Bilder aus d Ambassadorenherrschaft in Soleure, (Biel, 

18981, W Flury, Die induitrielle Entwickclung d Kant S (Soleure, 
1908), K Meisterhans, AUeste Geschtchte d Kant Soleure bts 687 
(Soleure, 1900) , J R Rahn, Die MiUeldlt hunstdenkmdley d Cant 
(Zunch, 1893) , K L bchupph, Geschtchte der Stadtverfassung 
von Soleure (Basel 1897) , P Strohmeicr, Der Kant Soleure (St 
Gall and Bern, 1836), A Struby, Die W eidemrthschajt tm Kant 
Soleure (Solcurt,, 1896), and E Tatannoff, Die Beihetltgung 
Solothiurns am Schwabenkrieg , /^oo (Soleure, 1899) 

(W. ABC) 

SOLEURE, the capital of the Swiss canton of that name, 
1^ an ancient little town, almost entirely situated on the left 
bank of the Aar It was a Roman castrum, remams of which 
still exist, on the highway from Avenches to Basel, while its 
position al the foot of the Jura and close to the navigable portion 
of the Aar has always made it a meeting-point of various routes 
tive railway lines now branch thence, while a sixth has been 
recently added, the tunnel beneath the Weissenstein to Moutier 
Grandval having been completed It was strongly fortified 
in 1667-1727, but smce 1830 these defences have beeft removed 
for re^ns of practical convenience Its chief building is the 
minster of SS Ursus and Victpr, which dates from the i8th 
century, though it stands on the sfte of a far older edifice 
Since 1828 It has b^n the cathe^r^ church of the bi;shop of 
Basel, but,,m 1874 its chapter was ‘ suppressed Th^ ancient 
clock tower has a quamt i6th-oentury clock, while the older 
portions of the town hall date still further back The early 


X7th-century arsenal contains the finest collection of armour and 
old weapons in Switzerland, while the modem museum houses 
a splendid collection of fossils from tlie Jura, the specimens 
of Alpme rocks collected by F, J Hugi (1796T-1855), a native 
of Sbleure, and a Madomu by the younger Ifplbem The 
building now used as the cantonal school was formerly the 
residence of the French ambassadors to the Swiss confederation 
from 1530 to 1797 There are some fine 16th-century fountains 
m the little town, which m its older portions still k^ps much 
of Its medieval aspect, though m the modem suburbs and m the 
neighbourmg villages there is a certain amount of industrial 
activity 'fte Polish patriot Kosciusko died here m 1817, 
his heart is preserved at Rapperswil, but his ' bddy is buried 
at Cracow In 1900 the town had 10,025 inhabitants, almost 
all German-speaking, while there were 6098 “ Catholics ” 
(either Romanwts or Christian Catholics), 3814 Protestants, 
and 81 Jews In 1904 there were twenty churches or chapels 
m the town itself One mile north of the town is the Htrmitage 
of St Verena, m a striking rock gorge, above which rises the 
Weissenstein ridge, the hotel on which (4233 ft ) is much 
frequented in summer for the air and whey cure as well as for 
the glorious Alpine panorama that it commands 
A 16th-century rhyme claims for the town of Soleure the fame 
of being the oldest place m “ Celtis ” save Trier Certainly its 
name, “ Salodurum,” is found m Roman inscriptions, and its 
position as commanding the approach to the Rhine from the 
south-west has led to its being more than once strongly fortified 
Situated just on (he borders of Alamannia and Burgundy, it 
seems to have mclined to the allegiance of the latter, and it was 
at Soleure that m 1038 the Burgundian nobles made their final 
submission to the German king, Conrad II Ihe medieval 
tdwn grew up round the house of secular canons folmded' m the 
loth century m honour of St Ursus and St Victor (two of the 
Theban legion who are said to have been martyred here m 302) 
by Queen Bertha, the wife of Rudolph II , king of Burgundy, 
and was in the diocese of Lausanne The prior and canons 
had many rights over the town, but criminal jurisdiction 
remained with the kings of Burgundy, then passed to the 
Zahnngen dynasty, and on its extinction in 1218 reverted to the 
emperor The city thus became a free imperial city, and in 
1253 shook off the jurisdiction of the canons and took them 
under its jM'otection In 1295 we find it allied with Bern, and 
this connexion is the key to its later history It helped Bern 
m 1298 in the great fight against the nobles at Dombuhl, and 
again at Laupen m 1339 against the jealous Burgundian noblefe 
It was besieged in 1318 by Duke Leopold of Austria, but he was 
compelled to withdraw In the 14th century the government 
of the town fell into the hands of the gilds, whose members 
practically filled all the public offices. Through Bern, Soleure 
was drawn into association with the Swiss Confederation An 
attempt to surprise it in 1382, made by the Habsburgs, was 
foiled, and resulted m the admittance of Soleure in 1385 into 
the Swabian League and in its sharing in the Sempa^ War 
Though Soleure took no part in that battle, it was mcluded in 
the Sempach ordinance of 1393 and m the great treaty of 1394 
by which the Habsburgs renounced their claims to all territories 
within the Confederation In 1411 Soleure sought m vam to 
be admitted into the Confederatioh, a privilege only granted 
to her m 1481 at the diet of Sian , ^ter she had taken part in 
the Aargau, Italian, Toggenburg, and Burgundian Wars It 
wib also in the isth century that by purchase or conquest the 
town acquired the main part of the territories formmg the 
present canton In 1529 the majority of the “tommunes” 
went over to the reformed faith, and men were sent to fight on 
Zwingli’s side at Kappel (1531), but in 1533 the old faith regained 
Its sway, and in 1586 Soleute was a member of the Golaen,'or 
Borromean, Le*(gue Though the city ruled the surrtJbAding 
districts, the peasants were fairly treated, and hence their reSrolt 
in 1653 was not so desperate os' in other places ’ Soleure 
was the usual residence of the French ambassador from 1530 to 
1797, and no doubt this helped on the formation of a “ patri- 
liiate,” for after i68* ho fresh citizens were admitted, and later 
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vit find only twenty-five ruling families distributed over the 
clWcn gilds Serfage ^ims abolished by Soleure m 1785 The 
did system of the city nilrng over eleven bailiwicks came to an 
end m Mkrch 1798, when ^leure opened its gates to the French 
army, and it was one of the six “ directonal ” cantons under the 
1803 constitution In 1814 the old aristocratic government 
was set up again, but this was finally broken down m 1831, 
Soleure in 183a joining the league to guarantee the mamtenance 
of the new cantonal constitutions Though distinctly a Roman 
Catholic canton, it did not jom the “ Sonderbund,” and voted 
in favour of the federal constitutions of 1848 and 1874 

(W A B. C ) 

SOLFATAJRA, a volcanic vent enuttmg vapours chiefly of 
sulphurous character, whence the name, from the Italian solfo 
(sulphur) The typical example is the famous Solfatara, near 
Puzzuoh, in the Phlegraean Fields, west of Naples This is an 
old crater which has not been m active eruption since a d 1198, 
but wluch is contmuously exhaling heated vapiours, chiefly 
hydrogen sulphide, sulphur dioxide and steam These issue 
from OTifices in the crust, on the walls of which are yellow 
mcrustations of subhmed sulphur, sometimes orange-red by 
association with arsenic sulphide, whilst the trachytic rocks of 
the volcano are bleached and corroded by the effluent vapours, 
with formation of such products as gypsum and alum, Sal 
ammoniac occurs among the sublimates The term solfatara 
has been extended to all dormant volcanoes of this typie, and a 
volcano which has ceased to emit lava or ashes, but still evolves 
heated vapours is said to have passed mto the “ solfatanc 
stage " Ex^ples are to be found in many volcanic districts 
By Frftch ^Ologists the term soufrtere is ui^d instead of the 
Italian solfatara (See Voi canoes ) 

SOLFERINO, a village of Lnmbardy, Italy, m the province 
of Mantua, 5 m S W of San Martino della Battaglia (a railway 
station 73 m E of Milan on the line to Verona), situated 
410 ft above sea-level, on the south-west edge of the hills 
bordermg the Lake of Garda on the south Pop (1901), 1350 
It was ^ scene of a battle fought on the 24th of June 1859 
between the allied Franco-Sardmian army under Napwleon III 
and Victor Emmanuel, and the Austrian army commanded 
by Francis Joseph II , in which, after a severe contest, the 
latter retired over the Mmcio (see Italian Wars) The battle 
fought by the Sardinians on the left wing of the allied army is 
often called by the separate title of San. Martmo, from a hamlet 
near the Brescia-Verona railway, about which it was fought 
From this battle, a certam shade of blue was designated by the 
name of Solfenno, and was very piopular for some years, though 
now, unlike its companion “ magenta,” it is forgotten 

SOU (mod, Mezetlu), an ancient town of Asia Mmor, on the 
coast of Cihcia, between the rivers Lamus and Pyramus, from 
each of vduch it is about 63 m Colonists from Argos in Greece 
and Lmdus m Rhodes are des( nbed as the founders of the town, 
which IS first mentioned at the time of the expedition of the 
younger Cyrus In the 4th century B c. it was so wealthy that 
Alexander exacted a fine of 200 talents In the Mithradatic 
War, Soli was destroyed Tigranes, but it was subsequently 
rebuilt by Pompey, who settled there many of the pirates 
whom he had captured, and called the town Pompeiopolis 
Soli was the bu-thplace of Chrysippus the Stoic and of the poets 
Philemon and Aratus The bad Greek spoken there gave rise 
to the term <roAoucurfi6s, solecism, which has found its way 
mto all the modem languages of Europe The nuns, which he 
on the right bank of the Mezetlu Su have been lately plundered 
to suf^y buildmg material for M^suia, and little remains 
except part of the colonnade which flanked the mam street 
leading to the harbour The place is easily reached fropi 
Mersina by carriage m about i J hours (D G. H ) 

SOU* a Greek city on the north coast of Cyprus, lying at 
Scdiais m the metalliferous country round Karavortasi near 
Lefka, on the south side of Mdrphou Bay Its krngdom was 
bounded by the territories of Manon, Pa^os, Tamassus and 
Lapathus It was believed to have been founded after the 
Trojan War {e. 1180) by the Attic hero Acamas ; but no remains 
liave been found in this district earlier than the Farly Iron Age 


(c 1000-800) Thoj town “ Sillu,” whose kmg Insu was an 
^ly of Aseur-bani-pal of Assyria in 668 b c., is commonly sup- 
posed to represent Soh^ In Hellenic tunes SoU had htUe 
political importance, though it stood a five months’ siege frdm 
the Persians soon after 500 bc., its copper mines^ however, 
were fiamous, and have left copious slag heaps and traces of 
small scattered settlements. A neieh&urmg monastery is 
dedicated to “ Our Lady of the SlagheapS ” {PatUngta iakour- 
gioHssa) But the coppo- i^eems to have been exhausted m 
Roman times, and thereupon Soli became desert 

See W H Engel, Kypyos (Beriin, i8j^ 1 , classical authorities) , 
J L Myres and M Ohntfalsch- Richter, Cyprus Museum Catalogue, 
(Oxford, 1899 , antiquities) G F Hill, Srtt Mus Caf Coins of 
Cyprus (I,/)ndon, 1904 , coins) , (J L, M ) 

SOUOITOR, m England, an officer of the Supreme Court of 
Judicature qualified to conduct legal proceedings for his clients 
see also Attorney Previous to the reign of Henry HI the 
common law considered it indispensable that the parties to a 
suit should be actually present, but the privilege of appearmg 
by attorney was conceded m certain cases by special dispensa- 
tion The passing of the Statute of Merton and subsequent 
enactments made it competent for both parties m all, judiaal 
proceedings to appear by attorney Previous to the passing 
of the Judicature Act of 1873 there was a distinction between 
the terms “ solicitor ” and “ attorney ” Solicitors appear to 
have been at first distinguished from attorneys, as not having 
the attorney’s power to bmd their prmupals, but latterly the 
distinction was between attorneys as the agents formally 
appointed m actions at law, and soluitors who took care of pro- 
ceedings m parliament, chancery, privy council, &c In 
practice, however, and in ordmary language, the terms were 
Synonymous Down to the lyth century the solicitor of the 
chwicery courts was considered inferior to the attorney of the 
common law courts, but the rapid growth of equity jurisdic- 
tion gave the sobcitor an importance m no degree inferior to his 
fellow practioner at the common law. Until 1873 it was usual 
for attorneys to be admitted as solicitors as well, but the Judica- 
ture Act of that year enacted that all persons admitted as 
solicitors, attorneys or proctors of an English court shall hence- 
forth be called solicitors of the Supreme Court Regulations 
regarding the qualification of attorneys are found as far back 
as the 20 Edward I (1292), and the profession has been strin- 
gently regulated by a senes of statutes passed during the 19th 
centuiy, notably the Solicitors Act 1843 the Solicitors Acts 
1877 and 1888 

Every person, before he can become a duly qualified solicitor, 
must serve an apprenticeship or clerkship to a practising solicitor 
for a term of years varying from three to five, he must pass all the 
necessary examinations, he must be duly admitted and entered 
on the roll of solicitors kept by the Incorporated Law Society and 
must take out an annual certificate to practise The organization 
of the profession is in the hands of the Incorporated Law Society 
Established onginally m 1827, in succession to an earlier society 
dating back to 1739, it was incorporated fn 1831 It began Courses 
of lectures for students in 1833 and ten years later was constituted 
registrar of attorneys and solicitors In i860 it obtained the power 
of suing unqualified solicitors and m 1888 it was given the custody 
of the roll of solicitors, on the abolition of the office <4 tho clf^k of 
the Petty Bag The Solicitors Act of 1888 vested in the Incor- 
porated Law Society the power of investigating complaints as to 
the prbfessional conduct of solicitors, as well as power to refuse 
to renew the annual certihcato of a solicitor, subject to the solicitor 3 
right of appeal The statutory committee of the Incorporated 
Law Society may make application to the court to strike a sohciljor 
off the rolls without preliminary inquiry by the committee where 
he has been convicted of a Criminal offence, but where he is alleged 
to have been guilty of unprofessional conduct or a statutory Offence 
the comnuttee first hold a preliminary inquiry Apart from its 
judicial, administrative authority it has exercised powerful influ- 
onco In the attitude which it has frequently taken towards proposed 
legislation Membership of the society, which is not compulsOry, 
13 open to any duly qualified practisr^ solicitor, on approval by 
the council No person, however duly qualified, can be admitted 
as a solicitor till he has attained the age of twenty one years. 
Though admitted as a solicitor and his name entered on the rpU 
he IS not at liberty to practise until he has taken Ou^ fiis annual 
certificate, the fees iot which vary accordmg as the applicant 

> r Schrader, 'Ibh h Preus<: Ak Wtss (1870) pp 31-36 
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intends to practise in London or the provinces Solicitors now 
have a right to practise m any court, t e in every division of the 
High Court, m every inferior court, in the ecclesiastical courts 
(as proctors), in the court of appeal, in the pnvy council and in 
the House of Lords Their right of audience, howevtr, is re- 
stneted They may appear as advocates m most of the inferior 
courts, as before justices, magistrates, coroners, revising barristers 
and county couits They have no right of audience, however, 
in the Mayor’s court, London, nor in the High Court of Justice, 
privy council or House of Lords, where, from time immemorial, 
the right has pertained to the bar, but they have right of audience 
m chambers and certain bankruptcy matters Since the Con- 
veyancing Act 1881 solicitors may do all kinds of conveyancing, 
which formerly wis considered the exclusive business of the bar 
The Conveyancing Act i88i having made great changes in the 
jiractice of conveyancing, it became necessary to place the re- 
muneration of solicitors upon a new basis This was done by the 
Solicitors Remuneration Act, passed on the same day as the 
Conveyancing Act It provides for the framing, of general orders, 
fixing the principles of remuneration with ref^entt inter aha to 
the skill and responsibility involved, not, as was gencially the case 
before, with reference simply to the length of the documents 
perused or prepared A solicitor is not responsible for statements 
made by him m his professional capacity as an advocate, and all 
communications which pass between a solicitor and his client arc 
privileged, so also is any information or document which ne has 
obtained in his professional capacity on behalf of his client The 
rclxtion of solicitor and client disejiialifits the former from dealing 
with his client on his own behalf, while it gives him a hen, ou pro- 
fessional services, hver the deeds, &e of the client m his possession 
A solicitor s remuneration is minutely arranged by statute and he 
has no power of recovering more from lus client than his statutory 
charges, and he is liable to be sued for damages for negligence in 
his client s behalf Certain personal privileges belong to a solicitor 
He IS free from serving on juries nor need he, against his will, 
serve as a mayor, alderman, sheriff, overseer or churchwarden 

In Scotland solicitors in the Supreme Court are not, asm Fngland, 
the only persons entitled to act as law agents They share the 
privilege with writers to the signet in the buiircme Court, with agents 
at law ind procurators m the inferior courts They were formed 
into a society in 1784 and incorporated in 1796, and are usually 
recognised as members of the ColUge of Justice Ihis difference 
IS, however, now of little importance, as by the Law Agents Act 
1873 any person duly admitted a law agent is entitled to practise 
before any court m Scotland In the United Stites the term 
solicitor IS use cl in some states in the senst of a law agent piaetismg 
belore a court of cciuity 

Many of the great public offices in Lngland and the United 
States have their solicitors In f,ngland the treasury solicitor fills 
an especially important position He is responsible for the en- j 
forccraent of payments due to the treasury, and conducts generally j 
its legal business The olliee of kings proctor is also combined 
witli that of treasury solicitor Under his powers as king s proctor 
the treasury solicitor acts as administrator of the peisonal estate 
of an intestate which has lipsed to the crown, anel intervenes m 
eases of elivorcc where collusion is alleged (see under Procior) 
Under the Prosecution of Offences Act 1884 he alsei aete d as director 
of public prosecutions and was sometimes called Crown Solicitor 
By the Prosecution of Offences Act 1908 the office of director of 
public prosecutions was scparited from tint of treasury soheitejr 
anel made a separate apnointment In Ireland, solicitors rdlcel 
crown solicitors are attached to each circuit, their duty being (o 
prepare the case for the crown in all criminal proset utions In 
the United States the office of solicitor to the treasury was created 
by Act of Congress m 1830 His principal duties are to take measures 
for jirotecting the revenue and to tleal with lantls acquired by the 
United Mates by judicial process or vested m them by seeunty 
ft>r payment of debts 

See E B V Christian A Short Ht‘iU>r\ of Solicitors, Cordery 
on Solicitors, and A P I’ohy, Law 4ffccttfit{ Sohiitors 

SOLICITOR-GENERAL, in England, one of the law oftiiers 
of the erown, appointed bv letters patent He is always a 
member of the House of ( ommons and of the political paity 
in power, changing with it His duties are practically the same 
IS those of the attorney -general {q v ), to w^hom he is subordi- 
nate, and whose business and authority would devolve upon 
him m case of a vacancy in the office He receives a salary of 
£6000 a vear, m addition to fees for any litigious business he 
may conduct on behalf of the crown The position of the 
solicitor-general for Scotland m the mam corresponds with that 
of the English solicitor-general He is next in rank to the 
lord advocate In the United States the office of sohcitor- 
general was created by Act of Congress in 1870 
SOLINGEN, a town of (3ermany, m the Prussian Rhine 
Province, on a height above the Wupper, 13 m SE of 


DUsseldorf, and 20 m N E of Cologne by rail Pop (1905), 
49,0x8 Solingen is one of the chief seats of the German iron 
and steel industry, its speciality consisting in all kinds of cutlery 
Solingen sword-blades have been celebrated for centuries, and 
are widely used outside Germany, while bayonets, knives, 

I scissors, surgical instruments, files, steel frames and the like are 
also produced in enormous quantities These articles are largely 
made by the workmen at their own homes and supplied to the 
depots of the large dealers, there are about 20,000 workers 
in steel in Solingen and the vuinity Solingen received its 
municipal charter in 1374 Sword-blades have betn made 
here since the early middle ages, and tradition affirms that the 
art was introduced during the Crusades by smiths from 
Damascus 

SOLINUS, GAIUS JULIUS, Latin grammarian and compiler, 
probably flourished during the first half of the 3rd century a d 
He was the author of Collectanea rerum memorabthum, a 
description of curiosities in a chorographical framework 
Adventus, to whom it is dedicated, is identified with Oclatinius 
Adventus, consul ad 218 Tt contains a short description of 
the ancient world, with remarks on historical, social, religious, 
and natural history questions The greater part is taken from 
Pliny’s Natural History and the geography of Pomponius Mela 
Vcording to Mommsen, Solinus also used a chronicle (possibly 
bv Cornelius Bocchus) and a Chorographia pltmana, an epitome 
of Pliny’s work with additions made about the time of Hadrian 
bcharz, howevtr, suggests the Roma and Pratunt of Suetonius 
The Collectanea was revised in the 6th century under the title 
of Polyhisior (subsequently taken for the author’s name) It 
was popular m the middle ages, hexameter abridgments being 
current under the names of 1 heodcncus and Petrus Diaconus 

The commcntaiy by Saumaisc in his Phmanae exercitationes 
(1689) IS mdisp< nsablc best edition by Mommsen (1895), with 
valuable introduction on the MSS , the authorities used by Solinus, 
and subsequent compilers Sec also Tcuflel, Hist of Roman 
Literature (Cnj? trans , 1900), 389 and Schanz, Gesckichte der 
romisihen I itteratur (1904), iv i Ihere is an old English trans- 
lation by A Golding (1587) 

SOLIPSISM (l>at solus, alone, tpse, self), a philosophical term, 
applied to an extreme form of subjective idealism which denies 
that the human mind has any valid ground for behevmg m the 
existeru e of any thing but itself “ It may best be defined, per- 
haps, as the doctrine that all existence is experience, and that 
there is only one exptrient The Solipsist thinks that he is the 
one ! ” (Schiller) It is presented as a solution of the problem of 
explaining the nature of our knowledge of the external world 
\Vc cannot know thmgs-m-themselvcs they exist for us only 
in our cognition of them, through the medium of sense given 
data In P II Bradley’s words {Appearance and Reality) 

“ I cannot transcend experience, and experience is my experi- 
ence From this it follows that nothing beyond myself exists, 
for wliat IS expcnenie is its (the self’s) states ” 

See Ideai ism , also F C S Schiller, Mind, New benes (April 1909) 

SOLlS, ANTONIO DE (16 10-1686), Spanish dramatist and 
historian, was born in 1610 at Alcaic de Henares (less probably, 
Plasencia), and studied law at Salamanca, where he pro- 
duced a comedy entitled Amor y obltgacion, which was acted 
in 1627 He became secretary to the count of Oropesa, and m 
1654 he was appointed secretary' of state as well as private 
secretary to Philip IV I>ater he obtained the lucrative post 
of chronicler of the Indies, and, on taking orders m 1667, severed 
his connexion with the st^e He died at Madrid on the 19th of 
April 1686 Of his ten extant plays, two have some place in 
the history of the drama El Amor al uso was adapted by 
Srarron and again by Ihomas Corneille as V Amour a la made, 
while La Gitamlla de Madrid, itself founded on the novela of 
Cervantes, has been utilized directly or indirectly by P A. 
Wolff, Victor Hugo and Longfellow The titles of the remain 
mg seven are Trtunfos de amor y jortuna, Lundtee y Orfeo, 
El Alcdzar del seer e to. Las Amazonas, El Doctor Carltno, I n 
Bobo hace ctenlo, and Amparar el enemigo Amor y obhgacidn 
survives in a manuscript at the Bibhoteca Nacional The 

\xa 12 a 
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Htstma de la conquista de wo, covering the three years between 
the appointment of Cortes to command the invading force and 
the fall of the cit> , deservedly rcinks as a Spanish prose classic 
It was published m 1684, an English translation by Townshend 
appeared m 1724 

SOLITAIRE (Fr for “ solitary ”), a game played on a board 
indented with 33 or 37 hemispherical hollows, with the same 
number of balls or marbles An unoccupied hollow is left by 
removing one ball, and the balls, or pieces, are then captured as in 
draughts No moves are allowed m diagonal direttions or ovc 
more than one spare at a time 

SOLO, OR Soio Whist, a card game which is a modification 
of vdiist, the chief distinctive feature being that a single player 
generally has to oppose the other three The game came into 
vogue in England towards the end of the iQth century The 
following “ de( larations ” can be made, the order being impor- 
tant • (i) proposition, (2) aoceptanic, (3) solo, (4; tntsire, 
(5) abandonee (or abundance), (6) mtsere ouverte, (7) abandonee 
iiclatee (declared abundance) Proposition and acceptance 
gO together, as will be seen, of the rest “ solo ” can be declared 
over ^‘proposition,” mtsere over solo, and so on The stakes — 
regarding sixpence as the unit — are for proposition, sixpence, 
For solo, sixpence (sometmies a shilling); for mtsh'e, a shilling. 
For abundance, eightcenpence, for open mtsere, two shillmgs. 
For declare# abundance, three shillings A further stake may 
be arranged for “ overtneks,” to be paid to the player for every 
Lrick made above the number proposed, and for “ undertricks,” 
to be paid by the player for every trick below that numberj 
A full pack IS used , players cut as at whist for deal and seats, 
the cards may be dealt singly, but are more commonly dealt 
jy threes, with a single card for the last round The last card 
s turned up and left exposed for a round, whether it is used for 
trumps or not One deal constitutes a game The laws of 
kvhist obtain, where applicable, in such matters as following 
>uit, revoking, the passing of the deal, &c The player on the 
dealer’s left is first to declare or pass if he proposes, any 
:)layer may accept, the right going first to the player on 
m Heft , but any player when his turn comes may make 
i higher declaration than any that has gone before him, 
hough a player whose call has been superseded may amend 
ns call afterwards If all the players pass, either there is a 
lew deal, or by arrangement there is a general mtsere, when 
he player who takes the most tricks — sometimes, the last trick — 
Days a single stake all round 

The Declarattont — (i) Proposal This is an invitation to another 
Dlayer to ‘ accept,” i e to join the proposer in an attempt to mike 
ight tricks (2) iiolo Here a player undertakes to win five 
neks, playing against the other three m combination (j) Mi sere 
I Ins IS a declaration by a player that he will not win a single 
nek There are no trumps, but the turn up card is left exposed 
or the first round If the caller wins a trick the game is at an 
nd (there are no overtneks or undertricks), but he has a right 
o sec the opjiononts’ hands, to be sure that no revoke has been 
nadc. A trick that has been turned may not bo seen afterwards 
4) Abundance is a clcclaration that a playci will make nine tricks 
ingle handed The caller makes any suit trumps, but abundance 
n the turn-up suit takes jirecedence over abundance in other 
uits The trump suit must bo declared after the other pliytrs 
lavc passed, before the first round is played (s) Mtsere ouverte 
This call IS a declaration to lose all thirteen tricks, but alter 
he first trick the caller s cards are placed on the table, though 
le may play them as ho pleases (6) Declared Abundance This 
s a declaration of the caller to make all thirteen tricks by his own 
land He makes his own trumps and always leads, but a declara- 
lon in the suit of the turn up card takes prect dt nee over others 
The ^raei ends when the caller loses a tnck There are no undcr- 
ncks 

SOlOQNE ^ecalaunta from Lat secale, rye), a region of 
lorth-central France extending over portions of the department 
)f Loiret, Loir-et-Cher and Cher Its area is about 1800 sq m , 
ind its boundaries are, on the N the river Loire, on the S the 
"her, on the E the districts of Sancerre and Berry The Sologne 
5 watered by the Cosson and the Beuvron, tributaries of the 
oire, and the Sauldre, an affluent of the Cher, all three having 
west-south-westerly direction The pools and marshes which 
re characteristic of the region are due to the impermeability 
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of Its soil. Which IS a mixture of sand and clay The conse- 
(](uent unhealthiness of the climate has been greatly mitigated 
since the middle of the 19th century, when Napoleon III led 
the way m the reclamation of swamps, the planting of pines 
and other trees and other improvements Arable farming and 
stock raising are fairly flourishing m the Sologne, but there 
IS little manufacturing activity, the cloth manufacture of 
Romorantm being the chief industry Game is abundant, and 
the region owes much of its revived prosperity to the creation 
of large sporting estates 

SOLOLA, the capital of the department of Solold, m Guate- 
mala, on the northern shore of lake Atitlan, 46 m WNW 
of Guatemala city Pop (1905), about 17,000 SoloU is the 
ancient capital of the Cakchiquel Indians, who form the bulk 
of the population In the city coarse cloth, pottery, cigars 
and soap are mailufai lured, and there is a large prison and 
reformatory Among the surrounding mountains are large 
and successful coffee plantations, owned by German settlers 
On the i8th of April 1902 Solold was wrecked by an earthquake, 
but as most ol the houses were constructed of wood it was 
speedily rebuilt 

SOLOMON^ (loth century b c ), the son of David by Bath- 
sheba, and his successor m the kingdom of Israel I he many 
floating and fragmentary notes of various dates that have 
found a place m the account of his reign m the book of Kings 
(</ V ) show how much Hebrew tradition was 01 1 upied with the 
monarch under whom the throne of Israel reached its highest 
glory, and that time only magnified m popular imagmation 
the proportions of so striking a figure aj pears from the opinions 
entertained of him in subsequent writings The inaOTificence 
and wisdom of Solomon (( f Matt vi 29 , Luke xi 31) and the 
splendour of his reign present a vivid contrast to the troublous 
ages which precede and follow him, although the Biblical records 
prove, on closer inspection, to contain so many incongruous 
dements that it is very difficult to form a just estimate of his life 
and character A full accxiunt is given of the circumstances of 
the king’s ai < cssion (contrast the summary noth es, r Kings xxii 
41 seq , 2 Kings xv 1 xxi 24, xxiv 18, &c ) lie was not the 
true heir to the throne, but was the son of David by B ithshcba, 
wife of Uriah the Hittite, whom David sent to his death ” in 
the forefront of the battle ” The child of the illegitmate union 
died, the second was called Jedidiah (“ beloved of Yah[wch] ”) 
or Shclomoh (the idea of requital or recompense may be im- 
jilicd), aicordingtoi Chron 111 5, on the other hand, Solomon 
was the fourth, or rather the fifth, ( hild of B ithshcba and Davjd 
The episode forms the prelude to family rivalries David’s 
first-born, Amnon, perished at the hands of the third son, 
Absalom, who lo^t his life in his revolt (2 Sam xni-xx ) Ihe 
se< ond, Chileab, is not mentioned in the history, and the fate of 
the fourth, who regarded himself as the future king, is described 
in 1 Kings 1 , 11 Bathsheba, relying upon David’s promise 
that Solomon should succeed him, vigorously advanced her 
son’s claims with the support of 7 ddok the priest, the military 
officer Bcnaiah, and David’s bodyguard, Adonijah, for his part, 
had David’s old priest Abiathar, the commander Joab, and the 
men of Judah A more serious breach could scare ely be imagined 
The adherents of Solomon gained the day, and with his accession 
a new regime was inaugurated, not, how^ever, without bloodshed 
Solomon s age at his accession is not recorded The tradition 
that he was only twelve (i Kings 11 12 Septuagmt, or fourteen, 
Jos Ani viii 7, 8) may rest upon 111 7 ( I am but a little child", 
if this IS not hyperbole), or upon the chronological scheme embodied 
in 2 Sam xiii 23, 38, xiv 28, xv 7 It agrees with his subordinate 
position in portions of ch 1 , but his independent actions in 
ch 11 suggest a more mature age, and according to xi 42, xiv 21, 
his son Kehoboam was already born (but contrast again xii 24 
Septuagmt, 2 Chron xni 7) See further, Ency Btb col 4O81, 
n 5 


* Heb SMlomdh, as though ‘ his peace ", but the true meaning 
n uncertain evidence for its conncjuon with the name of a god is 
given by H Wmckler and Zimraern, Keihnsehr u das Alte Test , 
3rd ed , pp 224, 474 seci The English form follows the 2 oA.d/tw«' 
of N T and Josephuj, the Lat Salomo agrees with 2 aXi^/x<vi' (one 
of several vanant forms shown in MSS of the LXX ) 
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The acute observation that 2 Sam ix -xx , 2 Kings 1 u 1-9, 
13 sqq , were evidently incorporated after the Deutcionomic re- 
daction of the books of Samuel (K Budde, Samuel, p xi ) is con- 
firmed by the framework of Kings with its annalistic material 
similar to that preserved in 2 Sam v -viii , xxi -xxiv i Kings 
11 10-12 With this may belong 111 3 (the compiler’s judgment), and 
especially v 3 sqq , where reference is made to David's incessant 
wars (2 aam vui f That 2 Sam ix -xx , &c , had previously been 
omitted by the Deuteronomic redactor himself (Bufldc) cannot 
be proved These post Deuteronomic narratives preserve older 
material, but with several traces of revision, so that i Kings 1 11 now 
narrate both the end of David’s reign and the nse of Solomon 
(see I Ben/mger’s commentary on Kings, p xi C Holzhty, Buck 
d Kdmge, p 17) The latter, however, is their present aim, and 
some attempt appears to have been made in them to exculpate 
one whose accession finds a Judaean parallel in Jehoram (2 Chron 
xxi 1-4) Thus it has been held tnat David s charges (11 1-9) 
were written to absolve Solomon, and there is little probability in 
the story that Adonijah after his pardon really requested the hand 
of Abishag (ii 13-25), since in Oriental ideas thss would be at once 
viewed as a distinct encroachment upon Solomon's rights as heir 
(of W R Smith, Kinship and Maynage, 2nd cd , p no) 

Every emphasis is laid on the wisdom of Solomon and his 
wealth Yahweh appeared to Solomon in a dream and offered 
to grant whatever he might ask Confessing his inexperience, 
the king prayed for a disftrning heart, and was rewarded 
with the gift of wisdom together with ru hes and military glory 
There follows an example of his sagacity the famous story of 
the steps he tohk to determine which of two claimants was 
the mother of a child (ni 16-28)^ His wisdom excelled that 
of Egypt and of the children of the East, by the latter may be 
meant Babylonia, or more probably the Arabs, renowned 
through all ages for their shrewdness Additional point is 
made by emphasizing his superiority over four renowned 
sages, sons of Mahol, but the allusion to these worthies (who 
are incorporated in a Judaean genealogy, i Chron 11 6) is no 
longer intelligible He is also iredited with an interest in 
botany and natural history (iv 33), and later Jewish legend 
improved this by ascribing to him lordship over all beasts and 
birds and the power of understanding tbcir spceih To this 
it added the sovereignity over demons, from a wrong inter- 
pretation of Facies 11 8 (see Lane, Arabian Nights, in trod , 
n 21, and (h i, n 25) As his fame spread almnad people 
lamc to heir his wisdom, and costly presents were showered 
upon him I he sequel was the visit of the Queen of Shcha 
(1 Kings iv 29-34, x) The interesting narratne appears in 
another light when we consider Solomon’s commertial activity 
and the trading intercourse betwien Palestine and south 
Arabia If is wealth was in proportion to his wisdom Trading 
journeys were conducted with Phoenician help to Ophir and 
larshish With the horse-breeding districts of the north he 
traded in horses and chariots (x 28 seq , see Mi/raim), and gold 
aciumulatcd m suih enormous quantities that the income for 
one year may be reckoned at about £4,100,000 m weight (x 11 
stq , 14 sqq ) Silver was regarded as stones , the precious eedars 
of I ebanon as sycamores His realm extended from Tiphsah 
( Thapsaeus) on the Euphrates to the borders of Fgypt(iv 21, 24), 
and it agrees with this that he gams important lonqucsts in the 
north (2 Chron viii 3 seq , but sec i King ix 18) lie main- 
tained a very large harem (xi ), and among his wives was the 
daughter of an Egyptian Pharaoh For hi distinguished con- 
sort, who brought Gezer as a dowry, a special palace was built 
(ill I, IX 16, 24), and this was only one of many building enter- 
prises 

The description of the magnificent 'lemple of Jerusalem, 

* For parallels, see R Flint in Hastings’s Dirt Bib iv 562, n i 
1 or the Pompeian wall painting representing Solomon’s judgment 
(the figures are pygmies i), see A Jcrcmivs, Altes Test imLichted 
alt Orients 2nd ed , p 402 seq (with illustration and references) 

® For Mahommedan stones of Solomon, the hoopoe and the 
queen of Sheba, see the Koran, Sur xxvii , which closely follows 
the second Targum to Estlur 1 2, win re tlie Jewish fables may be 
read in full On this story, see also J Hal^vy, hcole pratique des 
halites itudes (1905), pp 5-24, and the Chinese parallel m the 
Mittheilungen of the Berlin Seminar for Onental Languages (1904), 
vn 1 pp 1 1 7- 1 72 For the late legends of Solomon sec M Grun- 
baum, Neue lieitrdge zur semit Sagen, pp 198-237 (Leiden, 1893), 

( Salzbcrgcr, Die Sedomo-Sage in der semitischen Literaiur (Berlin 
1907) 


which occupies considerable space in Solomon’s history (v- 
\ni ), appears in more elaborate form in the chronicler’s later 
work The detailed record stands in contrast to the brief 
account of his other buildings, e g the p ilace, which, from an 
Oriental pioint of view was of the first importance (\n 1-12) 
But the Temple and palace were adjoinmg buildings, separated 
only by a wall (cf Ezek xlii 20, xliii 7 seq ), and it cannot be 
said that the former had originally the promincruc now ascribed 
to it Nor can the accounts given by Deuteronomic writer', 
of Its significance for the religious worship of Fracl be used 
for an estimate of contemporary religion (v 1-6, viii ) 
Whatever David had instituted at Jerusalem, it is at Gibeon 
that Solomon observed the opening sacr.ficial ceremonies, and 
there he received the divine revelation, “ for that was the great 
high-pKce ” (ill 4 sqq) 1 hough this is justified by a late 
writer (111 2), subsequent history shows that the high-places, 
like the altars to heathen deities in Jerusalem itself, long re- 
mained undisturbed, it was the Deuteronomic reformation, 
ascribed to Josiah, which marked the great advance in the 
religion of Yahweh, and under its influence the history of thej 
monarchy has been compiled Moreover, with the emphasis 
which IS laid upon the Jerusalem Temple is to be associated the 
new superiority of Zadok, the traditional ancestor of the Zadok- 
ites, the Jerusalem priests, whose supremacy over the other 
I^vitical families only enters into the history of a much later 
age (see Levitfs) 

In fact, Solomon, the pious saint, is not the Solomon of the 
earlier writings Political, commercial and matrimonial alli- 
anc cs inevitably left their mark upon national religion, and the 
mtroduciion of foreign cults which ensued is charactenslicallv 
viewed as an apostasy from Yahweh of winch he was guilty m 
Ins old age^ The Deuteronomic writer finds m it the cause 
of the subsequent separation of the two kingdoms (xi 1-13), 
iind lie connects it with certain external troubles which prove 
to have affected the whole course of his reign I he general 
impression of Solomon’s position in history is m fact seriously 
disturbed when tlie composite writings are closely viewed 
On the one side we see genial internal conditions prevailing in 
the land (iv 20, 25), of the exalted position of the Israelites as 
officials and overseers, while the remnant of the pre-lsraelitc 
inhabitants serve in labour gangs (ix 20 sqcj ) On the othci 
hand is the mass of toiling Israelites, whose oppressed condition 
IS a prelude to the later dissensions (i Kings v 13 sqq , cf 1 
Kings XII , see the divergent tradition m 2 Chron 11 ) Ihc 
clcsvnption of Solomon’s administration not only ignores the 
tnlxil divisions which pla> an important part m the separation 
of Israel from Judah (xu 16, cf 2 Sam xix 43-x\ 2), but 
represents a kingdom of medest dimensions m v\luch Judah 
apparently is not included Some north Judaean cities might 
he named (iv 9 seej ), but south Judah and Hebron the seat of 
David’s early power find no place, and it would secin a', though 
the district which had sh ired in the revolt of Adonijah was 
freed from the duty of furnishing supplies But the document 
has intricate textual peculiarities and may be the Judaein 
adaptation of a list originally written from the standpoint of 
the norlh-lsraehte monarchy Further speculation is caused 
when it IS found that Solomon fortifies such cities as Megiddo, 
Beth-horon and Tamar, and that the Egyptian Pharaoh had 
slam the Canaanites of Gezer (ix 15 sqq ) We learn, also, that 
Hadad, a voung Edomite prince, haci escaped the sanguinary 
campaign in the reign of David (2 Sam viii 13 seq ), and had 
taken refuge in Egypt He was kindly received by Pharaoh, who 
gave him the sister of his queen Tahpenes to wife On David’s 
death he returned and ruled oxer Edom, thus not merely 
controlling the port of Elath and the trade-routes, but even 
(according to the Scptuagint) oppressing Israel (xi 14-22, 25, 
see Scptuagint on n 22) Morcov<r, an Aramaean dependant 

On the relation between tracle and religion in old Oriental hfe, 
see the valuable remarks by G A Smith, hlnn Bih col 5157 seq 

* The narrative contains composite features (see the literature 
cited in article Kings) There is a cuiious resemblance between 
one form of the story and the S^ptuaguit account of the nsc of 
Jeroboam {qv) 



SOLOMON ISLANDS 


364 


of Hadadezer, king of Zobah, to the north of Palestine (see 
David’s war, 2 Sam viii 3 sqq , x 6 sqq ), deserted his lord, 
raised a band of followers and eventual!) captured Damascus, 
where he established a new dynasty Like Hadad, “ he was an 
adversary to Israel all the da\s of Solomon” (xi 23-215) To 
these notices must also be added the cession of territory in north 
Palestine to Hiram, king of Phoenicia (ix 11) It is parentheti- 
cally explained as payment for building materials, which, how- 
ever, are otherwise accounted for (v 6, ii), or it was sold 
fpr 120 talents of gold (nearly £750,000 sterling), presumably 
to assist Solomon in continuing his varied enterprises — but the 
tn^Jsnature of the transaction has been obscured, although the 
consequent es involved in the loss of the territory are unmis- 
takable If these situations can with difficulty find a place in 
our picture of Solomon’s might, it is clear that some of them 
form the natural introduction to the subsequent history, when 
his death brought internal discontent to a head, when the north 
under Jeroboam refused allegiance to the south, and when the 
dividea monarchy enters upon its eventful career by the side 
of the independent states of Ldom, Damascus and Phoenicia 
It IS now gener^dly recognized m histones of the Old Testament 
that a proper estimate of Solomon’s reign cannot start from 
narratives which represent the views of Dcuteronomic writers, 
al hough, in s i far as late narratives may rest upon older material 
more in accordant e with the circumstances of their age, attempts 
are made to present reconstructions from a combination of 
various elements Among the recent critical attempts to rec over 
the underlying traditions may be mentioned those of f K 
Cheyne (iincy BibyOxt “ Solomon ”) and H Winckler (AciZ- 
tnsekr u d AUe Te<;t , 3rd ed , pp 233 sqq ) But, m general, 
where the traditions are manifestly in a later form they are m 
agreement with later bac kgrounds, and it is questionable whether 
e.irlier forms can be safely recovered when it is held that they 
have been rewritten or when the historical kernel has been buried 
in legend or myth It is impossible not to be struck with the 
growing development of the Israelite tribes after the invasion 
of Palestine, their strong position under David, the sudden ex- 
pansion of the Hebrew monarchy under Solomon, and the subse- 
quent slow decay, jind this, indeed, is the picture as it presented 
Itself to the last writers who found in the glories of the past 
both consolation for the present and grounds for future hopes 
But this IS not the original picture, and, since very contradictory 
representations of Solomon’s reign can be clearly discerned, it is 
nc( essary in the first instance to view them m the light of an 
independent examination of the history of the preceding and 
following periods where, again, serious fluctuation of standpoint 
IS found Much therefore depends upon the estimate which is 
formed of the position of David {qv) See also Jews History, 
7 seq, Palestine Old Te^tamen' History 
On Solomon’s relation to philosophic il and proverbial literature, 
see Proverus Another aspect of his character «ii>pears in the 
remarkable bong of Solomon," on which see Canucies Still 
another phase is reprcsent< d m the monologue of Ecclesiastes 
(qv) In the Book of Wisdom, again, the composition of an 
I gyptian Hellenist, who from internal evidence is judged to have 
lived somewhat earlier then Philo, Solomon is introduced uttering 
words of admonition, imbued with the spirit of Greek philosophers, 
to heathen sovereigns The so called Psalter of Solomon, on the 
other hand, a collection of I’hanse'e psalms written in Hebrew soon 
after the taking of Jerusalem by Pompey, and preserved to us 
only m a Greek version, has nothing to do with Solomon or the 
traditional conception of his person, and seems to owe its name 
to a transcriber who thus distinguished these newer pieces from the 
older " Psalms of David ” (see Solomon, Psai ms of) (SAC)* 
SOLOMON ISLANDS (Ger , Salomotnseln), an archipelago 
of the Western Pacific Ocean, included in Melanesia, and forming 
a chain (in contmuation of that of the Admiralty Islands and 
New Mecklenburg in the Bismarck Archipelago) from N W to 
S E between 154° 40' and 162° 30' F , 5® and 11° S , with a 
total land area of 17,000 sq m (For map, see Pacific Ocean ) 
A comparatively shallow sea surrounds the islands and in- 
dicates physical connexion with the Bismarck Archipelago 
and New Guinea, whereas directly east of the Solomons there 
* Some sentcaccs from W R Smith’s article in Ettcy Brit 
9 tb ed , have been retamed and in places modified • 


are greater depths The principal island at the north-west end 
of the chain is Bougainville (3900 sq m ), and that at the 
south-east San Cnstoval or Bauro Between these the chain is 
double, consisting (from the north-west) of Choiseul (2260 sq m ), 
Isabel (Ysabel, of about the same area as Choiaeul) and Malaita 
(2400 sq m ) to the north, and Vella L..vclla, Ronongo, Kul- 
ambangra, Kausagi, Marovo (New Georgia or Rubiana) and 
the Hammond Islands, and Guadalcanar or Guanbata (2500 
sq m ) Between and around these main islands there are 
many smaller islands Ongtong Java, a coral reef of many 
islets, lies considerably north of the mam group to which, 
geographically, it can hardly be said to belong •* Bougainville, 
the largest of the group, contains Mt Balbi (10,170 ft), and 
two active volcanoes In Gaudalcanar is Mt Lammas (8000 ft ), 
while the extreme heights of the other islands range between 
2500 and 5000 ft • The islands (by convention of 1899) are 
divided unequally between Great Britain and Germany, the 
boundary running through Bougainville Strait, so that that 
island and Buka belong to Germany (being officially administered 
from Kaiser Wilhelm’s Land), but the rest (South Solomons) 
are British 

Hit, islands are well watered, though the streams seem to be 
small, the coasts afford some good harbours All the large and 
some of the small islands appear to be composed of ancient volcanic 
rock, with an incrustation of coral limestone showing hire and there 
along the coast The mountains generally fall steeply to the sea 
Ihere is some level land in Bougaanvillc, but little elsewhere 
Deep valleys separate the gently rounded ridges of forest-clad 
mountains, lofty spurs descend from the interior, and, running 
down to the sea, terminate frequently in bold rocky headlands 
800 to Kwo ft m height, as in San Cnstoval (north coast) On the 
small high island of Flonda there is much undulating grass land 
mtirsperscd with fine clumps of trees, patches of cultivated land 
surround its numerous villages, and plantations on the hill sides 
testify to the nchmss of its soil The whole chain of islands ajipcars 
to be rising steadily Some of the smaller islands are of ricent 
calcareous formation Barrier and fringing reefs, as well as atolls, 
occur m the group, but the channels between the islands are dan- 
gerous chiefly from the strong currents which set through them 

The climate is viry damp and debilitating The rainfall is 
unusually heavy Fivtr and ague prevail on the coast The 
healthiest portions an the highlands, where most exposed to the 
soutli-east tridcs 1 hi dry season, with northwest winds, lasts 
fiom Docembtr to May Vegitation is luaunant, magnificent 
fonsts clothe the mountains, and sandalwood, ebony ind lignum 
vitae, besides a variety of palms, are found m them Mangrove 
swamiis aie common on the coasts The probable geological 
connexion with New Guinea would iccount for the Papuan character 
of the f luna of the Solomons whii h form the e astern limit of certain 
Papuan types The existence of peculiar types m the Solomons, 
liowevcr , points to an early severance Mammals are not numerous , 
they include the cuscus, several sjiccics of bat, and some rats of 
great si/e Theie arc various peculiar specie s of frogs, lizards 
and snakes, induding the great frog Rana Guppy t, from 2 to 3 lb 
in weight Of birels several parrots and other genera are eharaclcr- 
isticaJly Papuan and are unknown east of the Solomons 

Population — ^The Solomon islanders are of Melanesian (Pa- 
puan) stoek, though in different parts of the group they vary 
considerably m their physical tharae tenstics, in some islands 
ipproaching the pure Papuan, m some showing Polynesian 
( rossings and in others resembling the Malays As a race the> 
are small and sturdy, taller in the north than m the south 
Projecting brows, deeply sunk dark eyes, short noses, either 
straight or arched, but always depressed at the root, and 
moderately thick bps, with a somewhat receding cbm, are 
general characteristics The mcsocephalic appears to be the 
preponderant form of skull, though this is unusual among 
Melanesian races In colour the skin varies from a black-brown 
to a coppensh hue, but the darker are the more common shades 
The hair is naturally dark, but is often dyed red or fawn, and 
erisp, inclining to woolly The islanders of the Bougainville 
Straits have lank, almost straight, black hair and very dark 
skins 

To strangers the natives have long had the r^^putation of being 
treacherous They are cannibals, infanticide is common, and head 

“ Guadalcanal of the Spanish discoverers 

* This group, so named by Abel Tasman m 1643, is also called 
Leuenewa or Lord Howe, and is densely inhabited by natives said 
to be of Polynesian origin 
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hunting was formt rly prevalent 1 he average lot of the women is 
that of slaves In some casts there is belief in a good spirit in- 
habiting a pleasant land, and an evil spirit associated with a 
volcano, also m a future life The language is of pure Melanesian 
type, though a number of dialects art sooken The nativt s are 
good dgneulturibts The Solomon Islands arc, in the Pacific, the 
eastern limit of the use of tht slut id The canoes are skilfully built 
of jilanks sewn together and caulktd Tht high carved prow and 
stern give the craft almost a ertscent shape These and the gun 
wale are tastefully inlaid with mother of-pearl and wreathed with 
shells and feathers 

The British islands are under a resident commi .sioner, and 
have some trade in copra, ivory, nuts, pearl shell and other 
produce Coco-nuts, pine-apples and bananas, with some 
cocoa and coffee, are cultivated on small areas The German 
islands have a small trade in sandalwood, tortoise-shtll, &c 
The total population may be roughly estimated at 180,000 

History— The Spanish navigator Alvaro, Mendana must be 
credited with the discbvcry of these islands in 1567, though it 
IS somewhat doubtful whether he was actually the first Euro- 
pean who set eyes on them In anticipation of their natural 
riches he named them Islas de Salomon The expedition sur- 
veyed the southern portion of the group, and named the three 
large islands San Cristoval, GuadaUanal and Ysabel On his 
return to Peru, Mendan.i endeavoured to organize another ex- 
pedition to colunizc the islands, but it was not before June 1505 
that he, with Pedro Quiros as second in command, was able 
to set sail for this purpose The Marquesas and Santa Cruz 
islands were now discovered, but on one of the latter, after 
various delays, Mendana died, and the expedition collapsed 

Even the position of the Solomon Islands was now in uncer- 
tamty, for the Spaniards, fearing lest they should lose the bene- 
fits expected to accrue from these discoveries, kept secret the 
narratives of Mendana and Quiros The Solomon Islands were 
thus lost sight of until, in 1767, Philip Carteret lighted on their 
eastern shoits at Gower Island, and passed to the north of the 
group, without, however, recognizing that it formed part of the 
Spanish discoveries In 1768 Louis de Bougainville found his 
way thither He discovered the three northern islands (Buka, 
Bougainville and Choiscul), and sailed through the channel 
which divides the two last and bears his name In 1769 i French 
navigator, M de Surville, was the first, in spite of the hostility 
of the natives, to make any lengthened stay in the group He 
gave some of the islands the French names they still bear,* 
and brought home some delailtd information concerning them 
whkh he called Terre des Arsaiides (Land of the Assassins), 
but their identity with Mendaha’s Islas de Salomon was soon 
established by French geographers In 1788 the English lieu- 
tenant Shortland coasted along the south side of the chain, and, 
supposing it to be a continuous land, named it New Georgia, 
and m 1792 Captain Fdward Manning sailed through the strait 
which separates Ysabel from Choiseul and now bears his name 
In the same year, and in 1793, d’Entrec^isteaux surve>ed 
portions of the coast-line of the large islands Dumont d’Urville 
m 1838 continued the survey 

Traders now endeavoured to settle in the islands, and mis- 
sionaries began to think of this fresh field for labour, but neither 
met with much success, and little was heard of the islanders 
save accounts of murder and plunder In 1845 French 
Marist Fathers went to Isabel, where Mgr Epaulle, first vicar- 
apostolic of Melanesia, was killed by the natives soon after 
landing Three years later this mission had to be abandoned, 
but in 1881 work was again resumed In 1856 John Coleridge 
Patteson, afterwards bishop of Melanesia, had paid his first 
visit to the islands, and native teachers tramed at the Melanesian 
mission college subsequently established themselves there 
About this date the yacht “ Wanderer ” cruised m these seas, 
but her owner, Mr Benjamin Boyd, was kidnapped by the 
natives and never afterwards heard of In 187^ the “ foreign- 
labour ” traffic in plantation hands for Queensland and Fiji 
extended its baneful influence from the New Hebrides to these 
islands In 1893 islands Malaita, Marovo, Guadalcanar 

' He called Gower. Inattenduc Ulava, Contranetd, and named 
Port Praslin, the harbour at the north west oi Ysabel 


and San Cristoval with their surroundmg islets were annexed 
by Great Britain, and the final delimitation of German and 
British influence in the archipelago was made by the conven- 
tion of the 14th of November 1899 

See H B Guppy, 1 he Solomon Islands (I ondon, 1887), where 
full references to earlier works are given t Ribbe, Zwei Jahre unter 
den Kanmbalen der bcUonwn Inseln (Dresden, 1903) 

SOLOMON, ODES OF, a collection of 42 hvmns, probably 
dating from the end of the ist century, known to the early 
Christian Churth (as is proved by the quotations and comments 
in the 3rd century gnostic book, Pistis So^pfiia, and a short 
extract in the Institutes of Lactantms) They were recovered 
hv Dr Rendel Hams in 1908 from a i6lh-century Syriac manu- 
script (containing also the Psalms of Solomon, see below) in his 
possession The first, second, and part of the third odes are 
missing, but the first has been restored from the Ptstis Sophia 
Of their authorship nothing is known, “ Solomon ” being a 
recognized pseudonym While there are thoughts and expres- 
sions which lend themselves to gnostic use, there is nothing m 
the odes which is of distinctively gnostic origin Many of them, 
indeed, are unmistakably Christian, and the writer of the Ptsiis 
Sophia seems to have regarded them as almost if not quite 
canonical, a fact which secures at latest a znd-century origin 
Dr Hams indeed would date se\cral of them between a D 75 
and 100 Ihey contain few traces of the New Testament, and 
the words “ gospel ” and “ church ” are not found Here and 
there a Johanmne atmosphere is detected, though not sufficiently 
to justify the assumption that the author knew the writer 
of the Fourth Gospel References to the life and teaching 
of Christ are rare, though the Virgin Birth is alluded to in 
Ode 19 in a passage marked by legendary embellishment, and the 
descent into Hades is spoken of m quite the apocryphal style in 
Ode 42 These odes are probably among the latest m the book 
There are no clear allusions to baptism and none at all to the 
eucharistic celebration One passage speaks of ministers (per- 
haps deacons) who are entrusted with the water of life to hand 
to others, the word “ priest ” occurs once, at the beginnmg 
of Ode 20, “ I am a priest of the Lord, and to Him I do priestlv 
service and to Him I offer the sacrifices of His thought ” The 
odes, which are perhaps the product of a school of writers, 
and were originally written in Greek, vary in execution and 
spiritual tone, but are generally characterized by a buoyant 
feeling of C hnstian joy Harnac k c onsiders that they form a 
Jewish Grundschrijt, with a number of Christian interpolations, 
only two are “ purely Christian,” while several “ colourless ’ 
ones arc more liktly Jewish He finds in them a Imk between 
the piety and theology of the Testaments of the Twelve Patri- 
archs ind that of the Johanmne gospel and epistles 
Sec J Rendel Hams, The Odes and Psatms of Solomon (1909) 
An Early Christian Psalter (1909) Joh ricmmingand A Harnack 
hin judisch christliches Fsalmbuch aus dem ersten J ahrhundert 
(Leipzig, 1910) TAe (April 7, 1910) W E Barnfs, in Journ 

of Theol Studies, xi 015, and The Expositor (July 1910) F Spitta 
in Zeitschrift fur N T W issenschaft, xi 193 

SOLOMON, PSALMS OF These psalms, eighteen in all, 
enjoyed but small consideration m the early Christian Church, 
for only six direct references to them are found in early Chris- 
tian literature, though m the Jewish Church they must ha\c 
played an important r 61 e, for they were used m the worship 
of the synagogue 

They were of course not written by .Solomon, but were sub- 
sequently ascribed to him The fatt that they do not con- 
tain a single reference to Solomon is in favour of their having 
been first published anonymously On the other hand, then 
author (or authors) may have placed over them the superscrip- 
tion “ Psalms of ^lomon ’ in order to gam currency for this 
new collection under the shelter of a great name of the past 
MSS AND Texts — Before the publication of Swete’s second 
edition and the edition of von Gcbhardt, only five MSS , A, H, V, M, 
P (of which H represents the Cojicnhagen MS) were known, and 
these wrerc utihzc'd to the full in the splendid edition of Ryle and 
James (YoA/eol Psalms of the Pharisees commonly called 

the Psalms of Solomon^ the Text newlv revised from all the MSS, 
1891) In Swete’s edition (The Old Testament in Greek ^ 1894) 
there was given m addition to the above a collation of the Vatican 
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Mb R. Ltnally m 1895, von Gebhardt published from five MbS 
his edition entitled Dte Psalmen Salomos gum 

erstenmale mit Benutzung der Athoshandschriften und des Cod 
Casanatensts kerausgegeben The five MSS used by this last 
editor are C H, J, L, R, of which C, J, L arc exploited for the first 
time and riprcscnt respectively the MSS Casanatensis, Ibcnticus 
and Laura Kloster He represents the affinities of the MSS in 
the following table, where Z stands for the archetype — 


Z 



Thus H IS the only MS common to this edition and that of Ryle 
and James, for Gebhardt regards the secondary MSS V, M, P as 
not deserving consideration Notwithstanding there is a much 
finer critical training for the student in the textual discussions 
and retroversions in the latter edition than in the former 

Translations — Wellhausen, Dte Pharisder und dte Saddueder 
(1874), 131 sqq This translation is unfortunately based on the 
editio prtneeps <» De la Cerda published in 1626 Pick s translation 
which appeared in the Preshytertan Review for October 1883, 
PP 775 -S^ 3 > based on the same text and is imptrfcct owing to 
a faulty knowltdgc of English Ryle and J ames (op ett) Kittcl’s 
translation (Kautzsch, Apokr u Pseudep 1 1900, 11 127 sqq ) 

was made from von Gebhardt's text 

The Original Language — All modern scholars are practically 
agreed that the Psalms were written in Hebrew It js unnecessary 
to enter into this question here, but a point or two might be 
mentioned which call for such a presupposition (1 ) First 
we find that, after the manner of the canonical Psalms, the 
musical symbol Sim^uX/aa (n^TD) is inserted m xvn 31 and 
xvin 10, a fact which points to their use m the divine worship 
m the synagogue (11 ) Next we find that a great number 
of passages cannot be understood unless by retroversion into 
Hebrew, when the source of the error becomes transparent 
One such instance occurs in 11 29, rov clirciv rJjv \m€pti<pavia.v 
Tov SpaxovTov Iv ATipitf Here tlirtiv, which is utterly meanmgless, 
= TpKb a corruption of Tpb or “ to change,” “ turn ” 

(Wellhausen) Tlfus we arrive at the sense required, “ To 
turn the pride of the dragon into dishonour (in ) Finally, 
there are several passages where the text exhibits the future 
tense, when it ought to give the past imperfect This pheno- 
menon can easily be explained as a false rendering of the 
Hebrew imperfect ^ 

Date — The date can be determined from references to con- 
temporary events Thus the book opens with the alarms of 
war (i 2, viii i), m the midst of a period of great prosperitv 
(1 3, 4, vni 7), but the prosperity is merely material, for from 
the king to the vilest of his subjects they are altogether sinful 
(xvii 21, 22) The king, moreover, is no descendant of David, 
but has usurped his throne (xvn 6- 8) But judgment is at 
hand “ A mighty striker ” has come from the ends of the earth 
(\in 16), who when the princes of the land greeted him with 
words of welcome (viii 18), seized the city (viii 21), cast down its 
walls (n i), polluted its altar (11 2), put its princes and counsellors 
to the sword (viii 23), and carried away its sons and daughters 
captive to the west (viii 24, xvn 14) But the dragon who con- 
quered Jerusalem (11 29), and thought himself to be more 
than man (11 32, 33), at last meets with shameful death on the 
shores of Egvpt (n 30, 31) 

The above allusions are easy to interpret The usurping 
kings who are not descended from David are the Maccab^ns 
The “ mighty striker ” is Pompey The princes who welcomed 
his approach are Aristobulus II and Hyreanus II Pompey 
( arried off princes and people to the west, and finally perished 
on the coast of Egypt in 48 bc Thus Ps 11 was written 
soon after 48 b c , while Ps 1 , viii , xvii fall between 63 and 
48 B c , for they presuppose Pompey’s capture of Jeru^em, 
Imt show no knowledge of his death Ps v , vu , ix , xiii , xv 

In addition to Ryle and James, Introd pp Ixxvii -Ixxxvn , 
see Perles, " Die Erklkning der Psalm SaL ’ {Oriental Litter aJturzeit, 
1902, V 7-10) 


belong apparently to the same period, but iv. and xu to an 
earlier one On the whole Ryle and James are right m assi^mg 
70-40 B c as the limits withm which the psalms were written 
Authorship • — The authors were Pharisees They divide 
their countrymen into two classes — “ the righteous ” (n 38-39, 
3“5> 7> sinners ” Ai 38, 111 13, iv 9), “ the saints ” 

(ill 10) and “ the transgressors (iv ii) The former are the 
Pharisees, the latter the Sadducees The authors protest 
against the Asmonaean (j e the Maccabees) for usurping the 
throne of David and laying violent hands on the high-pritst- 
hood (xvu 5, 6, 8), and proclaim the coming of the Messi^, the 
true son of David (xvn 23-25), who is to set all things right and 
establish the supremacy of Israel The Messiah is to be pure 
from sin (xvu 41), purge Jerusalem from the defilement ol 
sinners and of the Gentiles (xvn 29, 30, 36), destroy the hostile 
nations and extepd his righteous rule over all the remaining 
peoples of the earth (xvn 27, 31, 32, 34, 38)2 

Ps xvu , xviu and 1 -xvi can hardly be assigned to the same 
authors The hopes of the Messiah are confined to the former, 
and a somewliat different eschatology underlies the two works (see 
Charles, EwAato/ogy Hebrew, Jewish and Christian, 220-225) 

In addition to Uie literature mentioned above, also in Ryle and 
James's edition and Schurer, Gesch des jud Volkes, 3rd cd , 111 
150 sqq, SCO Ewey Bib 1 241-245 (R H C ) 

SOLON (7lh and 6th century b c ), Athenian statesman, the son 
of Execestides of the family of Codrus, was born about 638 b c 
The prodigality of his father made it necessary for Solon to 
maintain himself by trade, especially abroad In his youth 
he became well known as the author of amatory poems and 
later of patriotic and didactic verse Hence his inclusion among 
the Seven Sages Solon’s first public service was the recovery of 
Salamis from the Megarians A law had been passed forbidding 
any reference to the loss of tlie island, Solon solved the difficulty 
by feigning madness, and reciting an inflammatory poem m 
the agora It appears that Solon was appointed to recover the 
“ fair island ” and that he succeeded in expelling the Megarians 
Sparta finally arbitrated in favour of the Athenians {c 596), 
who ascribed their success to Solon About a year later he 
seems to have moved a decree before the Amphictyons declaring 
war on Cirrha At this period the distress in Attica and the 
accumulating discontent of the poorer classes, for wliom Draco’s 
code had proved inadequate, reached its height Solon was 
summoned by all classes unanimously to discover a remedy, 
under the legal title of Archon, ho received unlimited powers 
which he exercised m economic and constitutional reforms 
(see below) From various sources we learn that these reforms 
met with considerable opposition, to escape from which Solon 
left Athens for ten v ears After visiting Egypt, he w'ent to 
Cyprus, where Philocyprus, king of Aepea, received him with 
honour Herodotus (v 113) says that Philocyprus, on the ad- 
vice of Solon, built himself a new town tailed, after his guest, 
Soli The story that Solon visited Croesus in Lydia, and made 
to him the famous remark — “ Call no man happy till he is dead ” 
— is unfortunately discredited by the fact that Croesus seems 
to have become king nearly thirty years after Solon’s legis- 
lation, whereas the story must be dated within ten years of it 
Subsequently Solon returned to Athens, to find civil strife re- 
newed, and shortly afterwards his friend (perhaps his relative) 
Peisistratus made himself tyrant About 558 B c Solon died, 
and, according to the story in Diogenes Laertius 1 62 (but see 
Plutarch’s Solon, 32), his ashes were scattered round the island 
of Salamis If the story is true, it shows that he was regarded 
as the oecist of Salamis 

Reforms — The date of Solon’s archonship has been usually 
fixed at 594 b c (01 46 3), a date given by Diog Laert (1 62) 
on the evidence of the Rhodian Sosicrates {ft 200-128 bc, 
see Clinton, Past Hell 11 298, and Busolt, 2nd ed , 11 259) 
The date 594 is confirmed bv statements in the Aristotelian Con- 
stitution of Athens (ch 14) For various reasons, the dates 592, 
* The conception of the Messiah is vigorous, but the influence 
of such a conception was hurtful, for by connecting the Messianic 
with the popular aspirations of the nation, the former were secular 
ized and the way prepared for the ultimate destruction of the 
nation 
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591 and even 590 have been suggested by various historians (for 
the importance of this question see the concluding paragraph 
of tins article) The historical evidence for the Solonian 
reforms has always been unsatisfactory There is strong reison 
to conclude that in the 5th and 4th centuiies there was no 
general tradition as to details In settling differences there is no 
appeal to tradition, and this though there occur radical and 
insoluble contradictions Thus the Constitution of Athens 
(ch VI ) says that the Seisachthei i (“ shaking off of burdens ”) 
consisted m a cancelling of all debts public and private, wjiereas 
Androtion, an elder contemporary, denies this specific ally, and 
says that it consisted m the reduction of the rate of interest 
and the debasement of the coinage The Constitution (ch x ) 
denies the existence of any connexion between the coinage reform 
and the relief of debtors The absence of tradition is further 
confirmed by the fact that the Constitution alwavs appeals lor 
corroboration to Solon’s Poems Of the Laws it is probable 
that m the 4th century, though some dealing with agrarian 
distress were m existence, those embodying the Seisachthcia 
^vere not, and few if any of the purely constitutional laws re 
mained Ihe main source of the account in the Constitution 
is, therefore, the Poems of Solon, from which numerous quota- 
tions are made (see ihs 5-12) 

Ihc reforms^of Solon may be divided under three heads 
— economic, constitutional and miscellaneous They were 
necessary owing mainly to the tyrannical attitude of the rich 
to the poorer classes Of these many had become slaves in 
heu of payment of rent and loans, and thus the land had fallcm 
gradually into the hands of the capitalists It was nec cssarv 
to readjust the economic balanc e and to provide against the 
evil of aristocratic and capitalist predominance 

A Feonomte Reforms — bolon s economic reforms consisted of 
the Scisachthcia and certain commercial laws {eg prevention of 
export trade except in olive oil. Pint So/ 24) Among ill the 
pioblems eonnccterl with the Scisachthcia, it is clear (i) that bolon 
abolished the old Attic law of debt whieh permitted loans on the 
security of the debtor's person, (2) that he restored to freedom 
those who had been enslaved for debt (3) that he refused the de 
mand for the division of the land (yTis avaSoa/udi) As to the can 
celling of all debts (xptvv itroKoirii) there is some controversy 
Gilbert and Busolt maintun that all debts were canct lied strong 
reasons, may however, be advanced against it It is possible that 
the statement in the Constitution is a hypothesis to explain the 
restoration of the slaves to freedom further, Solon seems to 
have regulated the accumulation of land (ef in Rome the Itgisl ition 
of Tibcnus Gracchus) and the rate of interest and to have simphfie <1 
commerce by replacing the Pheidonnn stand ird by the Euboic, 
whieh was in use among the Ionian traders, in commerce with wltora 
he foresaw that prosperity lay It is impossdile hen to enter into 
the details of the controversy in eonne xion with bolon s land reforms 
it must suffice to give the hire outlines of the dispute There is 
no question that (i) the distressed class whom Solon sought to rc 
lieve wen the Hektemor<i, and that (2) the aehieve ment on which 
he pnclcd himself was the removal of the 6 poi or stones which were 
seen eveiywhere in Attica, and were symbolie eif the slaveiy of the 
soil Almost all writers say that these hpoi were mortgage pillars 
that they were originally boundary stones and that when land was 
mortgaged the terms of the agreement were carved on the stones, 
as evidence Now firstly, though such mortgage pillars existed m 
the time of Demosthenes, none are found earlier than tht year 
400 B c , nor IS there any reference before that yt ar to this spv^eial 
sense of the word If then these stonis which bolon removed 
were mortgage-pillars, it is strange that none should have been found 
till two hundred years later becondly, it is highly improbable 
that the terms on which land was then cultivated admitted of 
mortgaging at all The Hektemors, who, according to the ConsUtu 
tion, paid the sixth part of their produce as rent,* were not free 
holders but tenants, and therefore, could not mortgage tlieir land 
at all From this it follows that when Solon said he had ‘ re 
moved the stones he referred to the fatal accumulation of land by 
landowners The tenants failed to pay rent, were enslaved, and the 
‘ boundary stone ” of the landowner was moved forward to include 
their land Thus the removal of the Spui was a measure against 
the accumulation of land in the form of enclosures (rc/nfi'T?), and 
fits m with the statement at the end of chapter iv of the Constitution, 

1 Others say they were (i) labourers who received one sixth of 
the produce as wages, (2) tenants who paid five sixths as rent and 
kept one sixth, or (3) tenants who paid one sixth as rent and kept 
five sixths As to (3) it is said such tenants could not have been 
m real distress, and as to (i) and (2) it is said that such a position 
would have meant starvation from the first 


“ the land was in the hands of a few ' It should be noted (1) that 
from this releasifig of the land it follows that Solon s law ag imsl 
lending on the secunty of the person must have been retrospective 
(1 e in order to provide a sufficient number of freeholders for th( 
land released) , and (2) that it is one of the most remarkable faets 
in Athenian ceonomic lustory that when at tht end of the Pelopon 
nesian War a proposal was brought forward to limit the franchise 
to freeholders, it was found that only five thousand failed to satisfy 
this requirement 

B Constitutional Reforms — It is on this part of his work that 
Solon’s eiaim to be considered a great statesman is founded By 
his new constitution he laid the foundations of the Athenian 
democracy and paved thi way for its later developments It 
should be noted m the hist place that the following account is 
written on the assumption that the Draconian constitution de 
senbid in chapter iv of the Constitution of Athens had never txisted 
(sec Draco) In some respects that alleged constitution is more 
democratic than Solon s This, coupled with the fact that Solon is 
always spoken of as the lounder of democracy, is one of the strongest 
reasons for rejecting the Draconian constitution It will be seen 
that Solon s state was by no means a perfected democracy, but 
was m some respects rather a moderate oligan hy m which political 
privilege was graduated by possession of land lo Solon are gener 
illy ascribed the four classes — Pentacosiomedimm, Hippeis, Zeugitae 
and Thetes Of these the first consisted of those whose land pro- 
duced as many nuasures (mecltmni) of corn and as many measures 
(metretac) of oil and wine as together amounted to 500 measures 
Ihe Hippcis (the horsemen, ie those who could provide a war 
horse for the service of the state) were rated at over 300 and under 
S<jo meihmni the third class (those who tilled their land with a 
yoke of oxen) at 200 mcdimni and the Thetes below 200 medimni 
The Augites probably served as heavy armed soldiers, and the 
Thetes were the sailors of the state It is likely that the Zeugites 
were mainly Hektemois (see above) whom Solon converted into 
frtcheildtrs Whctlur Solon invented these classes is uncertain, 
but it stems clear that he first put them into definite relation 
with the peihticil organism Tlie Thetes (who included probably 
the servants of the Eupatndac, now secured as freemen) the fisher 
men of the Paralia (or sea coast), and the artisans (cerameis) of 
Atht ns) for the first time rtceivi d iiohtieal existence by their admis- 
sion to the soveitign assembly of the tcclesia (q v) Of these classes 
the first alone retained the right of holding the offices of archon 
and treasurer other ofhccs were, however, opened to the second 
and third classes (se the Poletae, the Eleven and the Colacrctai , 
see Clei >thenes [I ] footnot^ It is of the utmost importance 
to observe that the oftiee of Strategus v ) is not mentioned in 
connexion with Solon's reform It is often said that Solon used 
his classification as the basis of a sliding scale of taxation Against 
fills, it is known that Peisistratus, whose fiction was essentially 
the poorer classes, established a uniform 5 % tax, and it is highly 
unlikely that he would have reversed an existing arrangement 
which was particularly favourable to his frunds Iht admissieui 
of the Thetes to the Eeclesia was an important step in the direction 
of democracy (for the powers which Solon gave lo the Eeelesia 
SCO Ecclfsia) But the greatest reform of Solon w is undoubtedly 
the institution of the Hehaea (or courts of justice) The jury 
were ajipointcd by lot from all the citizens (including tlie Thetes) 
and thus the same people electeel the magistrates m the Ecclesia 
and subsequently tried them m the Hcliae a Hcncc Solon trans 
ferred the sovereign power from the areopagus and the magistrates 
to the citizens as a whole Further, as the archons, at the expiry 
of their year of office, passed into the arcoj’iagus, the people extr 
ciscd contiol over the personnel of tliat body also (sec Areopsc us) 
In spite of the alleged Draconian constitution, alluded to above, it 
is still very generally held that Solon invented the Boole or Council 
of Four Hundred^ one hundred irom each of the old tnbes Ihe 
imjiortance of this body as an atlvisory eoinmitteei of the T cclcsia, 
and the functions of the Prytancis are explained under Boule 
It IS sufficient here lo point out that, according to Plutareli s So/o« 
(ch ig) the state henceforth rested on two councils ' as on inchors," 
and that the large powers exercised by the Clcisthenean Boulf 
were not exercised by the Solonian from thus, and the articles 
Areopagus, BoulF, Ecclesia and Greek Lwv, it will be seen that 
Solon contrived an absolutely organic eonstitution of a mixed 
type, which had in it the seeds of the great democratic growth 
which reached its miturity under Pericles It should be added 
here, m reference to the elexition of migistrates under Solon’s eon 
stitution, that there is discrepancy between the Politics and the 
Constitution, the latter says that Solon gave to the Thetes nothing 
but a share m the Ecclesia and the courts of justice and that the 
magistrates were elected by a combination of selection and lot 
(icAjjpwTOi 4k irpoKpiTety) , whereeis the Politics says that bolon gave 
them only the power to elect the magistrates and try them at the 
end of their year It seems likely for other reasons that the formei 
scheme should be assigned to the years after Marathon, and, there 
fore, that the account in the Politics is correct (but see Archon) 

C Miscellaneous — The miscellaneous laws of Solon are inter 
esling primarily as throwing light upon the social condition of 
Athens at the time (sec Evelyn \bbot Ihstoiy of Creece ,1 xiii 4; 18) 
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In the matter of trade it has been said that he favoured one 
export only, that of olive oil, in which Athens was peculiarly 
ncn, further he encouraged the settlement of aliens (tnefoect) 
engaged m commerce, and compelled fathers to teach theur sons 
a useful trade under penalty of losing all right to support m old 
age The influence of women Solon regarded as most pernicious 
Wealthy wives he forbade, no bride might bring more than three 
changes of raiment and a little light furniture to the house all 
brothels and gymnasia wire put under stringent state control 
(see Prostitution) Solon also regulated intestate succession, 
the marriage of heiresses, adoption, the use and sinking of wells, 
bee farming, the planting of olives and figs, the cutting down of 
olive trees, the calendar Further, he ordained that each citizen 
must show how he obtained lus living (Herod ii 177) and must, 
under penalty of losing the franchise, adhere lo one or other party 
m a sedition (for these laws see Plutarch s Solon, chs 20-2i^) 

The laws were inscribed on Kyrbeis or tablets framed m wood 
which could be swung round (hence also called axones) The boule 
as a body swore to observe the laws, and each archon undertook 
to s( t up a hfe size golden statue at Delphi if he should be convicted 
of tran^ressing them 

Solon ajmears to have supplemented his enactments by a law 
that they should remain in force for one hundred years, and accord- 
ing to another account that his laws, though not the best, should 
standjjindiajiigcd for ten years (Plut Solon, 25, Jferod 1 29) 
Yet aq^om^to the Constitution of Athens (chs 11-13) (without 
which tS(e period from Solon to Peisistratus was a blank), when Solon 
went abroad m 5a3(i‘) the city was disturbed, and in the fifth year 
dissension became so acute that no archon was elected (for the 
chronological problem, see J E Sandys, Constitution of Athens, 
ch 13, note) , again four years later the same anarchia (t e no archon 
elected) occurred Then four years later the archon Damasias 
(582 ?) continued in office illegally for two years and two months 
The office of the archon was then put into commission of ten five 
from the Eup itrids, three from the Agroeci and two from the Dcmi 
urgi, and for twenty years the stite was in a condition of stnfe 
Thus we see that twelve years of stnfe (owing to Solon 3 financial 
reforms) ended in the reversal of Solon’s classification by assess- 
ment We are, therefore, dnven to conclude that the practical 
value of his laws was due to the strong and enlightened govern- 
ment of Peisistratus whose tyranny put an end to tht quarrels 
between the Shore, the Uplancl and the Plain, and the stasis of neh 
and poor 

See editions with notes of Constitution of Athens {qv), histones 
of Greece later than 1891 (eg Busolt, <S,c ) See also Gilliard, 
Quelques ri formes de Solon (1907), C-ivaignac, m Revue de Philol , 
1908 All works anterior to the publieation of the Constitution 
arc so far out of date, but reference should be made to the work 
of Grote ^ (J M M ) 

SOLSTICE (I^t sohtitium, from sol, sun, and sistere, to stand 
still), m astronomy either of the two points at which the sun 
reaches its greatest declination north or south Each solstice 
IS upon the ecliptic midway between the equinoxes, and there- 
fore 90° from each The term is also applied to the moment 
at which the sun reaches the point thus defined 

SOLUNTUM (Gr 2SoX<$ei9 or SoXoDs), an ancient town of 
Sicily, one of the three chief Phoenician settlements m the ishmd, 
situated on the north coast, 10 m E of Panormus (Palermo), 
600 ft above sea-level, on the S E side of Monte Catalfano 
(1225 ft), in a naturally strong situation, and commanding a 
fine view The date of its first occupation is, like that of Panor- 
mus, unknown It continued to be a Carthaginian possession 
almost uninterruptedly until the First Punic War, when, after 
the fall of Panormus, it opened its gates to the Romans In the 
Roman period it seems to have Ixen of no great importance, 
an inscription, erected by the citizens in honour of Fulvia Plau- 
tilld, the wife of Cararalla, was found there m 1857 It was 
perhaps destroyed by the Saracens and is now entirely deserted 
Excavations have brought to light considerable remains of the 
ancient town, belonging entirely to the Roman period, and a 
good deal still remains unexplored An archaic oriental Artemis 
sitting between a lion and a panther, found here, is in the museum 
at Palermo, with other antiquities from this site With the 
exception of the wmding road by which the town was approached 
on the south, the streets, despite the unevenness of the ground, 
which m places is so steep that steps have to be introduced, are 
laid out regularly, running from east to west and from north 
to south, and mtersectmg at right angles They are as a rule 
paved with slabs of stone TTie houses were constructed of 
rough walling, which was afterwards plastered over , the natural 
rock IS often used for the lower part of the walls One of 
the largest of them, with a peristyle is currentlv, though 
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wrongly, called the Gymnasium Near the top of the town are 
some cisterns cut m the rock, and at the summit is a larger 
house than usual, with mosaic pavements and paintings on 
Its walls (T As ) 

SOLUTION (from Lat solvere, to loosen, dissolve) When a 
solid such as salt or sugar dissolves in contact with water to 
form a uniform substance from which the components may be 
regained by evaporation the substance is called a solution 
Gases too dissolve in liquids, while mixtures of various liquid'- 
show similar properties Certain solids also consist of two or 
more components which are united so as to show similar effects 
All these cases of solution are to be distinguished from chemical 
compounds on the one hand, and from simple mixtures on the 
other When a substance contains its components in definite 
proportions which can only change, if at all, by sudden steps, it 
may be classed a,s a chemical compound When the relative 
quantities of the components can vary continuously within 
certain limits, the substance is either a solution or a mixture 
The distinction between these two classes is not sharp, though 
when the properties of the resultant are sensibly the sum of 
those of the pure components, as is nearly the case for a complex 
gas such as air, it is usual to class it as a mixture When the 
properties of the resultant substance are different from those 
of the components and it is not a cJiemical compound we define 
It as a solution 

Historical — Solutions were not distinguished from definite 
chemical compounds till John Dalton discovered the laws of 
dt finite and multiple proportions, but many earlier observations 
on the solubility of solids in water and the density of the resulting 
solutions had been made As early as 1788 Sir Charles Blagden 
(1748-1820) made measurements of the freezing points of salt 
solutions, and showed that the depression of freezing point was 
roughly proportional to the amount of salt dissolved About 
1850 Thomas Graham publisled his famous experiments on 
diffusion, both with and without a separating membrane In 
1867 botanical mvestigations bv M Traube, and in 1877 others 
by W Pfeffer, made known the phenomena of the osmotic 
pressure which is set up by the passage of solvent through a 
membrane impermeable to the dissolved subsUme or solute 
The importance of these experiments from the physical point 
of view was recognized by J H v m’t Hoff m 1885, who showed 
that Pfeffer's results indu ated that osmotic pressure of a dilute 
solution conformed to the well-known laws of gas pressure, 
and had the same absolute value as the same number of mole- 
cules would exert as a gas filling a space equal to the value of 
the solvent The conception of a semi-permeablc membrane, 
permeable to the solvent only, was used by van’t Hoff as a 
means of applying the principles of thermodynamics to the 
theory of solution 

Another method of applving the same principles is due to 
J Willard Gibbs, who considered the whole problem of physical 
and chemical equilibrium in papers published in 1877, though 
the application of his principles only began to make extensive 
progress about twenty years after the publication of hi-, purely 
theoretual investigations The phenomena of solution and of 
vapour pressure constitute cases of equilibrium, and conform 
to the laws deduced by Gibbs, which thus yield a valuable 
method of investigating and classifying the equilibria of 
solutions 

Solubility — Some pairs of liquids are soluble m each other 
in all proportions, but, m general, when dealing with solutions 
of solids or gases m liquids, a definite limit is reached to the 
amount which will go into solution when the liquid is in contact 
with excess of the solid or gas This limit depends on the nature 
of the two components, on the temperature and on the pressure 
When the limit is reached the solution is said to be saturated, 
and the system is in equilibrium If the solution of a solicl 
more soluble when hot be cxioled below the saturation pomt, 
the whole of the solid sometimes remains m solution The 
liquid IS then said to be supersaturated But here the conditions 
are different owing to the absence of solid If a crystal of the 
solid be added, the condition of supersaturation is destroyed, 
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and tlie ordinary equilibrium of saturation is reached by precipi- 
tation of solid from solution 

The quantity of substance, or solute, which a given quantity of 
liquid or solvent will dissolve in presence of excess of the solute 
measures the solubility of the solute in the given solvent in the 
conditions of temperature and pressure The solubilities of solids 
may be expressed m terms of the mass of solute which will dissolve 
in 100 grammes of water 

The following may be taken as examples — 


Solute 

Chemical 

Constitution 

Solubility 



of the Solid 

at 0 C 

at 20® C 

at loo C 

Sodium chloridi 

NaCl 

35 7 

360 

398 

Pot issium nitrate 

KNO, 

13 3 

31 2 

2 17 0 

Binum chloride 

BaCl, 

3<^ 9 

35 7 

, 58 S 

Copptr sulphate 
Calcium carbonate j 

CUSO4 

15 5 

22 0 

73 5 

CaCO, 

0 0018 


0 C018 

Silver nitrate 

i 

A "NO, 

! 1 

121 9 

«27 3 
(T-t 19 5 

iliio 1 

(it 110 ) j 


When dealing with gases it is usually more convenient to express 
the solubility as the ratio of the volume of the gas absorbed to the 
volume of the absorbing liquid For gases such as oxygen and 
nitrogen dissolved in water the solubility as thus defined is indc- 
pcndtnt of th< pressure or the mass of gas dissolved is propor 
tional to the pressure This relation dors not hold for very soluble 
gases, such as ammonia, at low temperatures As a general rule 
gases arc less soluble at high than at low temperatures — unlike the 
majority of solids Thus oxygen, 4 89 volumes of which dissolve 
at atmosphenc pressure in i volume of water at o* C , only dissolves 
to the extent of 3 10 volumes at 20° and i 70 volume^ at 100® 

CcMTc of Solubility — At the outset of the subject we are met 
by a fundamental problem, to which no complete answer tan 
be given Why do certain substances dissolve in certain other 
substances and not in different substances ? Why are some 
pairs of liquids miscible in each other in all proportions, while 
other pairs do not mix at all, or only to a limited extent ? No 
satisfactory correlation of solubility with themical or other 
properties has been made It is possible to state the conditions 
of solubility in ttrms of the theory of available energy, but the 
result comes to little more than a re-statement of the problem 
m other terms Nevertheless, such a re-statement is m itsell 
sometimes an advance in knowledge It is certain then that 
when dissolution oicurs the available energy of the whole 
system is dcireased by the process, while when equilibrium is 
reached and the solution js saturated the available energy is a 
minimum When a variable quantity is at a minimum a slight 
change m the system does not affect its value, and therefore, 
when a solution is saturated, the increase in the available energy 
of the liquid phase produced bv dissolving in it some of the solid 
must be equal to the decrease m the available energy of the solid 
phase, caused by the abstraction from the hulk of that part 
dissolved 1 he general theory of such equilibria will be studied 
later under the head of the phase rule 

It IS possible that a correlation mav be made between solubility 
and the energy of surface tension If a solid is immersed m a 
liquid a certain part of the energy of the system depends on 
and IS proportional to, the area of contact between solid and 
liquid Similarly with two liquids like oil and water, which do 
not mix, wt have surface energy proportional to the area of 
contact Equilibrium requires that the available energy and 
therefore the area of contact should be a minimum, as is demon- 
strated m Plateau’s beautiful experiment, where a large drop of 
oil IS placed in a liquid of equal density and a perfect sphere is 
formed If, however, the energy of surface tension between 
the two substances were negative the surface would tend to a 
maximum, and complete mixture would follow From this 
point of view the natural solubility of two substances involves a 
negative energy of surface tension between them 

Gibbs’s Phase Rule — A saturated solution is a system in equili- 
brium, and exhibits the thermodynamic relations which hold 
for all such systems Just as two electrified bodies are m 
equilibrium when their electric potentials are equal, so two 
parts of a chemical and physical system are in equilibrium when 
there is equality between the chemical potenHaJs of each com- 
ponent present m the two parts Thus water and steam are in 


equilibrium with each other when the chemical potential of water 
substance is the same m the liquid as in the vapour The 
chemical potentials are clearly functions of the composition of 
the system, and of its temperature and pressure It is usual 
to call each part of the system of uniform composition through- 
out a phase, m the example given, water substance, the only 
component is present in two phases — a liquid phase and a vapour 
phase, and when the potentials of the component are the same 
in each phase equilibrium exists 

If in unit mass of any phase we havi n components instead of one 
we must know the amount of n — i components present in that 
umt moss before we know Ihi. exact composition of it Thus if 
m one gramme of a mixture of water alcohol and salt wt are told 
the amount of witcr and salt, wc can tell the amount of alcohol 
If instead of one phase, we have r phases, wp must find out the 
values of r{n — i) quantities before wc know the composition 
of the whole system Thus, to investigate the composition of the 
system wc must be able to calculate the value of r (n — i) unknown 
quantities To these must be added the (xtcrnal variables of 
temperature and pressure, and then as the total number of variables, 
we have r (» + i) )- 2 

To determine these variables we may form equitions between 
the chemical potentials of the different components — quantities 
which arc functions of the vanaliles to be determined If /*, and 
denote the potentials of any one a;omponent in two phases m 
contact, when there is equilibrium we know that U} ~ If 
a third phase is in equilibrium with the other two we have also 
ju, — Mi These two t(iuations involve the third relation Ma = M*. 
which therefore is not an independent equation Hence with three 
phases we can form two independent equations for each component 
With r phases we can form r — i equations for each component, and 
with n components and r phases wc obtain n{r — 1) equations 
Now by elementary algebra we know thit if the number of inde- 
pendent equations be equal to the numbtr of unknown ([uantiUes 
all the unknown quantities can be determined, and can possess each 
one value only Thus we shall be able to specify tht system com 
pletcly when the numbir of variables, viz r (« — i) -f- 2, is equal 
to the number of equations, viz n{r — i) , that is when r — n + 2 
riuis, when a system posstssi two more phases than the number 
of Its components, all the ph ises will be in equilibrium with each 
other at one definite composition, one definite t< mjierature and one 
definite pressure, and m no other conditions To take the simplest 
case of a one component system water substance has its three 
pluses of solid ICC, liquul water and gaseous vapour in equilibrium 
with each other at the freezing jiomt of water under the pressure 
of its own vapour If wc attempt to ch uige either the temperature 
or the pressure ice will melt water will eviporate or vipour con- 
dense until one or other of tlu jihascs has vanished We then have 
in equilibrium two phases only and the temperature and pressure 
may change Thus, if we supply heat to the mixture of ice, water 
and steam ice will melt and eventually vanish We then have 
water and vapour in equilibrium, and, as more heat enters, the tern 
piraturc rises and the vapour pressure rises with it But, if wc 
fix arbitrarily the ten^eralure the pressure of equihbnura can 
have one value only Thus by fixing one variable we fix the state 
of the whole system This condition is represented in the alge 
braic theory when we have one inoie unknown quantity than the 
numlier of equations t e when r{n — i) +2 = n{r — i) -f i or 
r ^ n + i, and the number of phases is one more than the number 
of components Similarly if wc have F more unknowns than we 
have equations to determine them we must fix arbitrarily F co 
ordinates before we fix the state of the whole system The number 
F IS called the number of degrees of freedom of the system, and is 
measured by the excess of the number of unknowns over the number 
of variables Thus F = r{n — i) -I- 2 — n(r ~i)-=n— r }-2 a 
result which was deduced by J Willard Gibbs (1839-1903) ind 
IS known as Gibbs s Phase Rule (see Enercftics) 

The phenomena of equilibrium can be rejiresented on diagrams 
Thus, if we take our co ordinates to represent pressure and tern 
perature, the state of the systems 
with ice, water and vapour m 
equilibrium is rejircscntec! by the 
point O where the pressure 13 
thit of the vapour of water at 
the freezing point and the tem 
perature is the friezmg point 
under that pressure If all the 
ice be melted, we pass along the 
vapour pressure curve of water 
OA If all the water be frozen, 
we have the vajxiur pressure 
curve of ice OB, while if the 
pressure be raised, so that all 
the vapour vamshes, we get the 
curve OC of equilibrium between 
the pressure and the freezing point of water The slope of these 
curves IS determined by the so called latent heat equation " 
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(see Thermodynamics), dpjdt = A//(f« — Wj), where p and t denote 
the pressure and temperature, a the heat inquired to change unit 
mass of the systems from one phase to the other, and ~ 1 y 
the resulting change m volume The phase rule combined with the 
latent heat equation contains the whole theory of chemical and 
pbyucal equihonum. 

Application to Solutions — In a system containing a solution 
we have to deal with two components at least The simplest 
case 18 that of water and a salt, such as sodium chloride, which 
crystallizes without water To obtain a non-vanant system, we 
must assemble four phases — two more than the number of 
components The four phases are (i) crystals of salt, (2) 
crystals of ice, (3) a saturated solution of the salt in water, and 
(4) the vapour, which is that practically of water alone, since the 
salt is non-volatile at the temperature m question Equili- 
brium betwe^ these phases is obtained at the freezing point of 
the saturated solution under the pressure of the vapour At that 
pressure and%mperature the four phases can co-exist, and, as 
long as all of them are present, the pressure and temperature will 
remam steady Thus a mixture of ice, salt and the saturated 
solution has a constant freezmg point, and the composition of 
the solution is constant and the same as that of the mixed 
solids which freeze out on the abstraction of heat This con- 
stancy both in freezing point and composition formerly was 
considered as a characteristic of a pure chemical compound, and 
hence these mixtures were descried as components and given 
the name of “ cryohydrates ” 

In representing on a diagram the phenomena of equilibrium 
in a two-i omponent system we require a third axis along which 
to plot the composition of a 
variable phase It is usual 
to take three axes at right 
angles to each other to repre- 
sent pressure, temperature 
and tlie composition of the 
variable pha.se On a plane 
figure this solid dia^am 
must be drawn m perspec- 
tive, the third axis C being 
imagined to he out of the 
plane of the paper The 
phase-rule diagram that we 
construct is then a sketch 
of a solid model, the lines of which do not really he m the plane 
of the paper 

Let us return to the case of the system of salt and water At the 
cryohydric pomt O we have four phases in equilibrium at a definitt 
pressure, temperature and composition of the liquid phase The 
condition of the system is represented by a single point on the 
diagram If heat be added to the mixture ice will melt and salt 
dissolve m the water so formed If the supply of ice fails first 
the temperature will rise, and, since solid salt remains, we pass 
along a curve OA giving the relation between temperature and the 
vapour pressure of the saturated solution If, on the other hand, 
the salt of the cryohydrate fails before the ice the water given by 
the continued fusion dilutes the solution, and we pass along the 
curve OB which shows the freezing points of a senes of solutions of 
constantly increasing dilution If the process bo continued till 
a very large quantity of ice be melted the resulting solution is so 
dilute that its freezmg point B is identical with that of the pure 
solvent Again, starting from O, by the abstraction of heat we can 
remove all the liquid and travel along the curve OD of equilibrium 
between the two soluls (salt and ice) and the vapour Or, by in- 
creasing the pressure, we eliminate the vapour and obtain the 
curve OF giving the relation between pressure, freezing point and 
composition when a saturated solution is in contact with ice and 
salt 

If the salt crystallizes with a certain amount of water as well 
as with none, we get a second pomt of equilibrium between four 
phases Sodium sulphate, for instance, crystallizes below 3a 6° 
as Na-jSO, loH^, and above that temperature as the anhydrous 
solid NajS04 Taking the point O to denote the state of equilibnum 
between ice, hydrate, saturated solution and vapour, we pass along 
OA till a new solid phase, that of NagSO^, appears at 32 6°, from 
this pomt arise four curves, analogous to those diverging from the 
point O 

For the quantitative study of such systems in detail it 
IS convenient to draw plane diagrams which are theoretically 
projections of the curves of the solid phase rule diagram on one 
or other of these planes Experiments on the relation between 


temperature and concentration are illustrated by projecting thi 
curve OA of fig 2 on the fc-plane The pressure at each poim 
should bo that of the vapour, but since the solubility of a solic 
does not change much with pressure, measurements under thi 
constant atmospheric pressure give a curve practically identica 
with the theoretical one 

3 gives the equilibnum between sodium sulphate anc 
water in this way B is the freezing point of pure water, O thai 
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of a saturated solution of NagSO. loHgO The curve OP repre 
sents the varying solubility of the hydrate as the temperature nse 
from the cryohydne point to 32 6° At that temperature crystal 
of the anhydrous NagSO. appear, and a new fixed eqiiilibnun 
exists between the four phases — hydrate, anhydrous salt, solutioi 
and vapour As heat is supplied, the hydrate is transformei 
gradually into the anhydrous salt and water When this proccs 
is complete the temperature nses, and we pass along a new curv 
giving the equilibrium between anhydrous crystals, solution ani 
vapour In this particular case the solubility decrca with ns 
of temperature This bthaviour is exceptional 

Tim Liquid Components — Ihe more complete phenomena 0 
mutual solubility are illustrated by the case of phenol and water 

In fig 4 A represents the 
freezing point of pure water, 
and AB the freezing pomt 
curve showing the depression 
of the freezing pomt as phenol 
IS added At B is a non- 
variant system made up of 
ice, solid phenol, saturated 
solution and vapour BCD 
is the solubility curve of 
phenol m watei At C a new 
liquid phase appears — the 
solution of water in liquid 
phenol, the solubility of which 
IS represented by the curve 
DE At D the composition of the two liquids becomes identical 
and at temperatures above D, 68°C the liquids are soluble m eacl 
other in all proportions, and only one liquid phase can exist I 
the two substances are soluble in each other m all proportion- 
at all temperatures above their melting points we get a diagranr 
reduced to the two fusion curves cutting each other at a non 
variant point This behaviour is illustrated by the case ol 
silver and copper (fig 5) 

At the non-variant point 
the two metals freeze out 
together and the composi- 
tion of the liquid is the 
same as that of the mixed 
solid which cry stallizes from 
it The solid is then known 
as a eutectic alloy. 

A liquid in which the com- 
position IS nearly that of the 
eutectic shows the changes 
m the rate of fall of tempera- 
ture as it IS allowed to cool 
pure components begins to crystallize out, and the rate of cooling is 
thereby diminished owing to the latent heat liberated by the change 
of state Tlus process continues till the composition of the liquid 
phase reaches that of the eutectic, when the whole mass solidifies 
on the further loss of heat without change of temperature, giving 
a very definite freezing pomt The process of cooling is thus repre 
sented by a path which runs vertically downwards till it cuts the 
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freezing point curve, and then travels along it till the non-vanant 
point 13 reached In this way two temperature points arc obtained 
in the mvestigation — the higher givmg a point on the equilibrium 
curve, the lower showing the non variant point 

Other pairs of alloys, showing more complicated relations, art 
described in Attov Kxpenments on alloys are, in some ways, 
easier to make than on pairs of non-metallic substances, partly 
owing to the possibility of polishing sections for microscopic examma 
lion, and the investigation ol alloys has done much to elucidate the 
general phenomena of solution, of which metallic solution constitutes 
a special case 

^XTicu the twt) eomiionents form chemical compounds with each 
other, the pht nomen i of mutual solubility become more complex 
, tor a simple case to serve 
as an introduction, let 
us again turn to alloys 
Copper anil antimony form 
a single compound SbCu_ 
If either copper or anti 
mony bgj added to this 
compound, the freezing 
point is lowered just as 
it would be if a new sub 
stance were added to a 
solvent Thus on each 
side of the point B repre- 
senting this compound, the 
curve falls Froci eding 
along the curve m iither 
direction, we come to a non-vanant or eutectic point In one cast 
(represented by the point A in the hgure) the solid which freezes out is 
a conglomerate of Ctystals of the compound with those of antimony, 
in the other casi C with those of copper Thus in interpreting 
complieated freezing point curves, we must look for chemical 
compounds whi re the curve shows a maximum, and for a euteebe 
or cryohydrate where two curves meet at a minimum point 

We ire now ready to study a case where several compounds arc 
formed between the two components A good example is the 
equilibrium of feme chloride 
and water, studied by B 
Roozeboom The expen 
mental curve of solubility is 
shown in fig 7 At A we 
have the freezing point of 

E ure water, which is lowered 
y the gradual addition of 
feme chlondt m the manner 
shown by the curve AB At 
B w 0 h ivt the non vanant 
eryohydricpointatwhichice, 
the hydrate Fa^Clg izH^O, 
the saturated solution and 
the vapour arc m equilibrium 
at 55® C As the proportion 
of silt IS increased, the 
milting point of the con 
glomerate rises, tiU, at the 
m iximum point C, we have 
the pure compound the hy- 
drate with twelve molecules 
of water Beyond C, the 
addition of salt lowers thi 
melting point again, till at D we obtain another non variant 
point This indicates the appearance of a new compound, which 
should exist pure at E, the next maximum, and, led by these 
considerations, Roozeboom discovered and isolated a previously 
unknown hydrate, FcyClfl/ H^O In a similar way the curve FGH 
between 30® and 55®, shows the effect of the hydrate tCjCl^ 5H3O 
and the curve HJK that o^ the hydrate Fe^Cl,, 4Hj,0, which, when 
pure, melts at 73 5° — the point J on the diagram At the point 
K, 66®, begins the solubility curve of the anhydrous salt Fe2Clg, 
the fusion point of which when pure is beyond the limits of the 
diagram Let us now trace the oeliaviour of a solution of feme 
chloncic which is evaporated to dryness at a constant temperature 
of 31° The phenomena may be investigated by following a hori- 
zontal line across the diagram When the curve BC is reached, 
FOijClg rzH^O separates out, and the solution solidifies Further 
renewal of water will cause first liquefaction, as the curve CD is 
passed, and then resohdifi cation to Fe^Clg 7H2O when DE is cut 
Again the solid will liquefy and once more become solid as 
FiiClrt 5R2O Still further evaporation causes these crystals to 
cflloresce and pass into the anhydrous salt As we have seen, 
the maxima of the various curve-branches at C E, G and J corre- 
spond with the melting points of the various hydrates at 37*, 32 5®, 
56® and 73 5 ° respectiv^y and at these points melting or solidifica- 
tion of the whole mass can occur at constant temperature But 
wo have also found this behaviour to be characteristic of the non 
vanant or transition points, which, in this case, are represented 
by the points B, D, F, H and K (-55°» 27 4°, 30“, 55° and 66°) Thus 



in two ways at least a constant melting point can be obtained m a 
two component system. 

Solid Solutions — In all the cases hitherto considered, the 
liquid phase alone has been capable of continuous variation in 
composition I he solid phases each have been of one definite 
substance Crystals of ice may he side by side with crystals 
of common salt, but each crystalline individual is either ice or 
salt, no one crystal contains both components in porportions 
which can be varied ( ontmuously But, in other cases, crystals 
are known m which both components may enter Such pheno- 
mena are well knowm in tlie alums — double sulpliates of alu- 
minium with another metal Here the other metal may be one, 
such as potassium, or two, such as potassium and sodium, and, 
in the latter case, the proportion l>etween the two may vary 
continuously throughout wide limits Such structures are known 
as mixed crystals or solid solutions 


The theoretical form of the freezing point diagrams when sohd 
solutions are present depends on the relation between the available 
energy and the composition in tlie two jihascs This relation is 
known when the amount of either component present m the other 
IS very small, for it is then the relation for a dilute system and can 
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be calculated But at intermediate compositions we tan only 
guess at the form of tiic energy composition curve, and the freezing 
point composition curve, deduced from it, will vary according to 
the supposition which we make With the most likely forms for 
the energy curves we get the iceompanying diagrams for the n lation 
between freezing ixnnt and concentration 
It will be noticed that m all these theoretical curves the points 
of imtial fusion and solidification do not in general coincide we 
reach a different curve first according as we approach the diagram 
from below, where all is solid, or from ibovt, where all is liquid 
Again, it will be seen that the addition of a small quantity of one 
component, say B, to the other, A, docs not ntcessarily lower the 
melting point, as it does with systems with no solid solutions it 
IS quite as likely to cause it to rise 1 he second and third figures 
too, show that the presence of solid solutions may simulate the 
phenomena of chemical combination, where the curve n lehes a 
maximum, and of non-vanant systems where wc get a minimum 
The fourth figure shows that, in some cases, it should be possible 
for solid solutions to be present m a limited part of the held only, 
being absent between the two marly vertical lines m fig ii 
Expenment has revealed the existence of systems m which these 
phenomena are displayed As an example we may take the case 
of mixtures of naphthalene and y9-naphthol, substances which form 
solid solutions m each other The freezing and melting point 
curves are exactly simdar to the theoretical curves of hg 8 the 
point A representing pure naphthUcnc and B pure ^ naphthol 
When the equilibria become more complex difficulties of interpre- 
tation of the experimental results often anse It is often very 
difficult to distinguish between a chemical compound, for example, 
and the case of solid solution rt presented by fig g All available 

evidence from the freezing point curve and from other sources must 
be serutimzcd before an opinion is pronounced But the elucida- 
tion of the complicated phtnomena 0/ solid solutions would have 
been impossible without the theoretical knowledge deduced from 
the principle of available energy 


Supersaturation — When a crystal of the sohd phase is present 
the equilibrium of a solution is given by the solubility curves 
we have studied If, however, a solution be cooled slowly past 
Its saturation point with no sohd present, crystallization does 
not occur till some lower temperature is re.tched Between the 
saturation point and this lower temperature, the liquid holds in 
solution more of the solute than corresponds with equilibrium, 
and IS said to be supersaturated A familiar example is to be 
found m solutions of sodium sulphate, which may be cooled much 
below their saturation point and kept in the liquid state till a 
crystal of the hydrate Na^SO^ loHjO is dropped in, when solidifi- 
cation occurs with a large evolution of latent heat These 
phenomena are explicable if we consider the enci^ relations. 
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for the intrinsic energy of a system will contain terms depending 
on the area of contact between different phases, and, for a given 
mass of material, the area will be greater if the substance is 
finely divided Hence the conditions necessary to secure 
equilibrium when the solid phase is present are not the same as 
those necessary to cause < rystalhzation to start in a number of 
crystals at first excessively minute in sire The corresponding 
phenomenon in the case of vapours is well known Dust-free air 
will remain supersaturated with water-vapour m conditions 
where a dense cloud would be formed in presence of solid dust- 
mu lei or electric ions which serve the same purpose 


If a solution of a salt be stirred as it cools in an open vessel, a thin 
shower of crystals appears at or about the saturation temperature 
These crystals grow steadily, but do not increase m number When 
the temperature has fallen about io°C below this point of saturation 
a dense shower of new crystals appears suddenly This shower 
may be dense enough to make the liquid quite opaque These 
phenomena have been studied by H A Miers and Miss F Isaac 
If the solution be confined m a sealed glass tube, the first thm shower 
is not formed, and the system remains liquid till the secondary 
dense shower comes down From tins and other evidenee it has 
been shown that the first thin shower in open vessels is produced 
by the accidental presence of tiny crystals obtained from the dust 
ol the air, while the second dense shower marks the point of spon 
tancous crystalhration, where the decrease in total available energy 
caused by solidification becomts grtatcr than the increase due to 
the large sur^o of contact between the liquid and the potentially 
existing multnudmous small crystals of the shower 

If the temperature at which this dense spontaneous shower of 
crystals is found be determined for different concentrations of 
solution, we can plot a suptrsolubility curve, which is found 
generally to run roughly parallel to the solubility curve of 
steady equihbiium between liquid and already existing solid 
When two substaneea are soluble in each other m all proportions, 
we get solubility curves like those of copper and silver shown in 
fig 5 We should expect to find supcrsolubility curves lying below 
the solubility curves, and this result has been rcalutd i xpe nmentally 
for the supcrsolubility curves of mixtures of salol (phenyl salicylate) 
and betol (fi naphthol salicylate) represented by the dotted lines 
of fig 12 

In practical cases of crystallization in nature, it is probable that 
these phenomena of supersaturation often occur 1 f a liquid mixture 

of A and B (fig 1 2) were mocu- 
hted with crystals of A when its 
composition was tliat represented 
by X, cooled very slowly and 
stirred, the conditions would bo 
those of equilibrium throughout 
When the temperature sank to 
a, on tlie freezing point curve, 
crystals of pure A would appear 
The residual liquid woula thus 
be come richer m B, and the tern 
perature and composition would 
pass along the curve till E, the 
eutectic point, was reached The 
liquid then becomes saturated 
A Perointagiof Salal la ulxturt S' with B also, and, if inoculated 
Fig 12 ® crystals, will deposit B 

alongside of A, till the whole mass 
IS solid But, if no solid be present initially, or if the cooling be rapid 
the liquid of composition jr becomes supersaturated and may cool till 
tlie supersaturation curve is reached at b, and a cloud of A crystals 
conu s down The temperature may then rise and the conct ntration 
of B increase in the liquid in a manner represented by some such 
liuv as 6 / The conditions may then remain those of iquilibiium 
along the curve / L, but before reaching / the solution may become 
supersaturated with B and deposit B crystals spontaneously Tile 
eutectic point may never be reached The possibility of these 
phenomena should be borne in mind when attempts are made to 
interpret the structure of crystalline bodies m terms of the theory 
of equilibrium 
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Osmotic Pressure — The phase rule combined with the latent 
heat equation enables us to trace the general phenomena of 
equilibrium in solutions, and to elucidate and classify cases even 
of great complexity But other relations between the different 
properties of solutions have been investigated by another senes 
of ( oneeptions which we shall proceed to develop Some 
botanical experiments made about 1870 suggested the idea of 
semi-permeable membranes, t e membranes which allow a 
solvent to pass freely but are impervious to a solute when dis- 
solved in that solvent It was found, for instance, that a 
film of insoluble coppier ferrocyanide, deposited m the walls of a 


porous vessel by the inward diffusion and meeting of solutions 
of copper sulphate and potassium ferrocyanide, would allow 
water to pass, but retained sugar dissolved in that liquid It 
was found, too, when water was placed on one side of such a 
membrane, and a sugar solution in a confined space on the other, 
that water entered the solution till a certain pressure was set 
up when equilibrium resulted 

The importance of these experiments from the point of view of 
tlie theory of solution, lay in the fact that they suggested the con- 
ception of a perfect or ideal semi-permeable partition, and that of 
an equilibrium pressure representing the excess of hydrostatic 
pressure required to keep a solution m tquilibnum with its pure 
solvent through such a partition Artificial membranes are seldom 
or never perfectly semi permeable — some Icakige ot solute nearly 
always occurs, but the imperfections of actual membranes need no 
more prevent our use of the ideal conception than the faults of rc il 
engines invalidate the theory of ideal thermodynamics foundeel 
on the conceptipn of a perfect, reversible, fnctionless heat engine 
Further, m the free surface of solutions of an involatile solute in i 
volatile solvent, through which surface tlu v ipour of the solve nt 
alone can pass, and in the boundary of a crystal of pure icc m a 
solution, we have actual surfaces which are in effect perfectly scmi 
permeable Thus the results of our investigations based on 'deal 
conceptions are applicable to the real jihenomena of evaporation 
and freezing 

Dilute Solutions — Before (onsidcnng the mure complicated 
lase of a concentrated solution, we will deal with one which is 
very dilute, when the theoretical r^ations are mui h 
simplified The vapour pressure of a solution may be p*e**w» 
measured experimentally by two methods It may be 
compared directly with that of the pure solvtnt, as the vapour- 
pressure of a pure liquid is determined, by placing solvent and 
solution respectivelv above the mercury m two barometer tubes, 
and comparing the depicssions of the mercury with the height 
of a dry barometer at the same temperature This method was 
used by Raoult On the other hand, a current of dry air may 
be passed through the series of weighed bulbs containing soh tion 
andsolvent respectively, and the loss in weight of each determined^ 
The loss m the solution bulbs gives the mass of solvent absorbed 
from the solution, and the loss in the solvent bulbs the additional 
mass required to raise the vapour pressure in the air-current to 
equilibrium with the pure solvent The relative lowering of 
vapour pressure of the solution compared with that of the solvent 
IS measured by the ratio of the extra mass absorbed from the 
solvent bulbs to the total mass absorbed from both senes of bulbs 
Experiments by this method have been made bv W Ostwald and 
J Walker, and by Lord Berkeley and L G J Hartley 

The vapour pressure of the solution of a non-volatile solute is 
less than the vapour pressure of the pure solvent Hence if 
two vessels, one filled with solvent and one with solution, be 
placed side by side in an exhausted chamber, vapour will evapo- 
rate from the solvent and condense on the solution The solution 
will thus gam solvent, and will grow more and more dilute 
Its volume will also increase, and thus its upper surface will rise 
m the vessel But as we ascend in an atmosphere the pressure 
diminishes, hence the pressure of the \apour m the chamber is 
less the higher we go, and thus eventually we reaih a state of 
equilibrium where the column of vapour is m equilibrium at the 
appropriate level both with solvent and solution Neglecting 
the very small buoyancy of the vapour, the hydrostatic pressure 
P at the foot of the column of solution is A g p where h is the height 
of the column and p the mean density of the solution If the 
height be not too great, we may assume the density of the vapour 
to he uniform, and write the difference in vapour pressure at the 
surfaces of the solvent and of the solution as p^p’=hf’a- 
Hence we find that p—p' = Po-jp for a very dilute solution, where 
the difference p—p' is small and the height of the balancing 
column of solution small 

In practice the time required to roach these various conditions 
of equilibnum would be too great for experimental demonstration, 
but the theoretical consideration of vapour pressures is of fiinda 
mental importance Let us suppose that we possess a partition 
such as that described above, which is permeable to the solvent but 
not to the solute when dissolved in it and let us connect the solution 
and solvent of fig i ^ with each other through such a partition If sol 
vent were to flow one way or the other through the partition, the 
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height of the column of solution would nse or fall and the equili- 
brium with the vapour be disturbed A continual circulation might 
thus be set up m an isothermal enclosure and maintained with the 
performance of an unlimited supply of work This result would be 
contrary to all experience of the impossibility of ‘ perpetual motion, ' 
and hence we may conclude that through such a scmi-permeablo 
wall, the solvent and the solution at the foot of the column would 
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be in equilibrium under the excess of hydrostatic pressure repre- 
sented wdien the solution is viry dilute by P — (/> — Put 

such a pre ssurc represents the equilibrium osmotic pressure discussed 
■ibovc Therefore the oiiinhbnum osmotu pressun of a solution is 
connected with the vapour pressure, and, in a very dilute solution, 
IS expressed by the simpu relation just given 

Another rdation becomes evident if we use as a semi permeable 
pirtition a vapour sieve as suggested by G P Fitzgerald If a 
number of small enough hole's be drdled through a solid substance 
which is not wetted by the liquid, our knowle<lge of the phenomena 
of capillarity shows us that it needs pressure to force the liquid 
into the hohs A piston made of such a perforate <1 substance, 
therefore, may be used to exert prc‘,sure on the liquid, while all 
the time the vapour is able to pass By e vapor etion and condensa 
tion, then, the solvent can pass through this perforated partition 
which thus lets as a perfect semi permeable membrane When the 
solution and solvent arc in equilibrium across the partition the 
vapour pressure of the solution has been increased by the application 
ot pressure till it is equal to that of the solvent In any solution, 
then, the osmotic pressure represents the excess of hydrostatic 
pressure which it is necessary to apply to the solution in oreler to 
increase its vapour pressure to an equality with that of the solvent 
m the given conditions 

Similar considerations show that, since at its freezing point the 
vipour jiressurc of a solution must be in equilibrium with that of 
ice, the depression of fieczmg point produced by elissolving a sub 
stance in water can be calculated from a knowledge of the vapour 
pressure of ice and wiler bdow the freezing point of pure water 
But another method of investigation will illustrate new ways of 
treating our subject 

By imagining th«it a dilute solution is put through i thermo- 
dynamic tytle we may deduce directly relations between its 
osmotic pressure and its freezing point T^et us 
freeze out unit mass of solvent from a solution at its 
freezing point T— ifT and remove the icc, which is 
assumed to bt the lie of the pure soheut Then let us heat 
both ire and solution through the infinitesimal temperature 
range (fl to the freezing point T of the solvent, melt the ice 
by the application of an amount of heat L, which measures its 
latent heat of lusion, ind allow the solvent so formed to enter 
the solution reversibly through a semi-permeable wall into an 
(ngme cylinder, doing an amount of work Vdv By cooling 
the resultant solution throu§;h the range dT we recover the 
original state of the system The well-known expression for 
the efficiency of the c\ ole of reversible operation gives us 
-pdvJL = dT/T or dT = TPdti/L 

as a value for the depression of the freezing point of the 
solution compared with that of the pure solvent 

The freezing point of a solution may be determined expenmentally 
The solution is contained m an inner tube, surrounding which is an 
air space Then comes an outer vessel, in which a freezing mixture 
can be placed This solution is stirred continuously and the tern 
peraturc falls slowly below the freezing point, till the supersaturation 
point IS reached, or until a crystal of ice 13 introduced Ihe solution 
then freezes, until the heat liberated is enough to Taise the tem- 


perature to the point of equihbnum given by the tendency of the 
solution taken in contact with ice to approach the true freezing point 
on one side and the temperature of the enclosure on the other 
To get the true freezing point then, it is well to arrange that the 
temperature of the enclosure should finally be nearly that of the 
freezing point to be observed One way in which this has been 
sexured is by obtaining the under coohng by tcmiiorary cooling of 
the air space by a spiral tube in which ether may be evaporated, 
the outer vessel being filled with icc m contact with a solution of 
ccjmvalent cxmcentration to that within Modifications of this 
method have been used by many observers, among others by Kaoult, 
Ixiomis, H C Jones, and by E H Gnlhths and T G Bedford, who 
compared directly the freezing points of dilute solutions with those 
of the pure solvent m similar conditions by the accurate methods of 
platinum thermometry 

Another application of the theorv of energy enables us to co- 
ordinate the osmotic pressure of a dilute solution with the 
pressure of a gas occupying the same space On /ii,9oiute 
the fundamental hypotheses of the molecular theory, value oi 
we must regard a solution as composed of a number Oemotic 
of separate particles of solute, scattered through- Pr^**ure 
out the solvent Each particle may react in some way on 
the solvent in its neighbourhood, but if the solution be so 
dilute that caeh of these sphere* of influence is unaffected 
bv the rest, no further addition of solvent will change the 
connexion IxTween one particle of solute and its associated 
solvent The only effect of adding solvent will be to 
separate further from each other the systems composed of 
solute particle as nucleus and solvent as atmosphere, it will 
not affect the action of each nucleus on its atmosphere Thus 
the result will he the ‘'ame whatever the nature of the inter- 
action may he If solvent be allowed to enter through a semi- 
permeable wail into an engine cylinder, the work done when the 
solution within is already dilute will be the same whatever the 
nature of the interaction between solute and solvent, that is, 
whatever be the nature of the solvent itself It will even be 
the same in those rases where, with a volatile solute, the presence 
of a solvent may be dispensed with, and the solute exist in the 
same volume as a gas Now the work done by allowing a 
small quantity of solvent to enter reversibly into an osmotic 
cylinder is measured by the product of the osmotic p^e^sure into 
the change m volume Hence the osmotic pressure is measured 
by the work done per unit change of volume of the solution 
Hie result of our consideration, therefore, is that the osmotic 
pressure of a dilute solution of a volatile solute must have the 
same value as the gaseous pressure the same number of solute 
particles would exert if they occupied as gas a volume equal to 
tnat of the solution 

The reasoning given above IS independent of the temperature, 
so that the variation with temperature of the osmotic pressure 
of a dilute solution must be the same as that of a gas, while 
Boyle’s law must ecjually apply to both systems Experimental 
evidence confirms these results, and extends them to the cases 
of non-volatile solutes — as is, indeed, to be expected, since 
volatility IS merely a matte r of ciegree When the solution ceases 
to he dilute in the thermodynamic sense of the word, that is, when 
the spheres of influence of the solute particles intersect each 
other, this reasoning ceists to apply, and the resulting modifii a 
Bon of the gas laws as applied to solutions becomes a matter for 
further investigation, theoretical or experimental In the limit 
then, when the concentration of the solution becomes vanishingly 
small, theory shows that the osmotic pressure is equal to the 
pressure of a gas filling the same space Experiments with 
membranes of copper ferroevanide have verified this result for 
solutions of cant-sugar of moderate dilutions But the most 
accurate test of the theory depends on measurements of freezing 
points 

A quantity of gas measured by its molecular weight in grammes 
when confined in a volumi of one litre exerts a pressure of 22 2 
atmospheres, and thus the osmotic pressure of a dilult solution 
divided by its concentration in gramme molecules ptr litre has a 
corresponding value But we have seen that thedepnssion of <iT 
of the freezing point of a dilute solution is measured by TPrfr/L 
Putting the absolute temperature of the freezing point of water as 
273“, the osmotic pressure P as 22 2 atmospheres or 22 4 x lo®, 
CGS umts per unit conctntr Uion, L the latent heat as 79 4 X 
4 184 X 10^ IP the corresponding units, and dv the volume change 
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in the solution for unit mass of solvent added we get for the quantity 
dT/c, where c is the concentration of the solution, the value i 857® C 
per unit concentration Experimental measurements of freezing 
points of various non-electrolytic solutions have been made by 
Raoult, Loomis, Gnffiths, Bedford and others and numbers 
ranging round i 85 found for this concentration Equally good 
comparisons have been obtained for solutions in other solvents 
such as acetic acid 3 88, formic aad 2 84, benzene 5 30, and nitro- 
benzene 6 95 Such a concordance between theory and expcri 
raent not only verifies the accuracy of thermodynamic reasoning as 
applied to dilute solutions, but gives perhaps one of the most con 
vmcing experimental verifications of the general validity of thermo 
dynamic theory which we possess 

Another verification may lie obtained from the phenomena of 
vapour pressure Since, in dilute solutions, the osmotic pressure 
has the g is value, we may apply the gas equation PV — mRT = wpii, 
to osmotic relations Here n is the number of gramme molecules 
of solute, T the absolute temperature, K the gas constant with its 
usual “ gas " value, p the vapour pressure of the solvent and Vj 
the volume in which one gramme molecule of the vajKmr is confined 

In the vapour pressure equation p — p'— P<r/f>, we have the vapour 
density a equal to M/r;., where M is the molecular weight of the 
solvent The density of the liquid is MN/V, where N is the number 
of solvent molecules, and V the total volume of the hquul Sub- 
stituting these values, we find that the relative lowering of vapour 
pressure in a very dilute solution is equal to the ratio of the nunibers 
of sohitt and solvent molecules, or {p — p')jp ~ n/N 

The exninments of Raoult on solutions of organic bodies, in 
water and on solutions of many substances m some dozen organic 
solvents have conhrmed this result, and therctorc the theoretical 
valiK of the osmotic tnessure from which it was deduced 

Although even good membranes of copper ferrotyanidc are rarely 
(perfectly scmi permeable, and in other membranes such as india- 
rubber, &c , which have been used, the defects from tlus theoretical 
values of the equilibrium pressure arc very great, yet, m the light 
of the exact venlication of theory given by the expenmi nts dcscnbcil 
above, it is evident that such failures to reach the limiting value 
in no wise invalidate the theory of osmotic equilibrium They 
merely show that, m the conditions of the particular experiments, 
the thermodynamic equilibrium value of the osmotic pressure 
cannot be reached —the thermodynamic or theoretical osmotic 
pressure (which must be indepindent of the nature of the membrane 
provided it is truly scmi permeable) is a different thing from Iht 
oqmhbnum pressure actually reached in a given experiment, which 
mi isuies the balance of ingress and egress of solvent tlirough an 
imperfect semi permeable membrane 

Dilute solutions of substamxis such as cane-sugar, as wc have 
seen, give experimental values for the connected osmotic 
properties —pressure, freezing point and vapour 
BUctn^eM conformity with the theoretical values 

All these solutions are non-conductors of electricity 
On the other hand, solution of mineral acids and salts conduct 
the current with chemn al decomposition — they are called 
electrolytes In order to explain the electrical properties of 
a solution, for instance of potassium chloride, we are driven to 
believe that each molecule of the salt is dissociated into two 
parts, potassium and chlorine, each associated with an electric 
charge eijual in amount but opposite in sign The movement 
in opposite directions of these charged 10ns constitutes the 
electric current in the solution lo explain the electrical 
properti&s of sulphuric acid in aqueous solution, the supposition 
of three 10ns, two of hydrogen and one of the chemical group SO4, 
IS necessary Now measurements of osmotic properties of these 
solutions show that their osmotic pressures are abnormally 
great and that, at extreme dilution, the ratio of their osmotu 
pressures to that of equivalent solutions of non-electrolytes is 
equal to the number of 10ns indicated by the electrolytic pro- 
perties From the osmotic side also, then, electrolytic disso- 
ciation IS indicated, and indeed, it was from this side that the 
idea was first suggested by b Arrhenius in 1887 The subject 
IS dealt with m Elkctroivsis and Conduction, Electric 

In Liquids 

Concentrated Solutions — Having dealt with the relations 
between the properties of an ideally dilute solution, we now 
turn to the consideration of the general case where the simplifying 
assumption of greet dilution is not made 

The height of the column of solution in fig 13 required for 
osmotic equilibrium through a semi-permeable wall below is 
now very great, since the osmotic pressure of strong solutions 
may reach many hundred atmospheres Hence we must not 
assume that the density of the vapour in the surrounding 


atmosphere is constant, or that the solution, when equilibrium 
is reached, is of uniform concentration throughout The osmotic 
pressure (defined as the difference m the hydro- 
static pressures of the solution and solvent when 
their vapour pressures are equal and they are 
consequently in equilibrium through a perfect semi-permeable 
membrane) may also depend on the absolute values of the 
hydrostatic pressures, as may the vapour pressure of the 
liquids 

To investigate the osmotic pressure of a strong solution wc mav 
consider the hydrostatic pressure required to mcnasc its vapour 
pressure to an equality with that of the solvent The relation 
between hydrostatic pressure and the vapour pressure of a pure 
liquid may be obtained at once by considtnng the rise of liquid 
in a capillary tube The difference m vapour pressure at the top 
and at the Ixittom of the column is /> — />' — as shown above 
for a column of solution Writing v for i/o-, the specific volume 
of the vajMiur at* the pressure p, and V for ijp, the specific volume 
of the lupiid at the pressure P, and ristncting the result to smill 
changes, we get vdp ~ VrfP 

In considering the corresponding relation for a solution instead 
of a pure liquid, possible differences in concentration make the 
column method difficult of application, and it is better to attach 
the problem by means of an imaginary cycle of isotlu rmal operation 
The simplest way to do this is to imagine a vapour-sieve piston, 
through which the vapour but not the lupud ein pass As we 
have (xplained above, such a vapour sieve my bt constructed by 
bonng a number of small enough holes through a solid not wetted 
by the liquid 

Let us imauine unit mass of solution of volume V confiried m a 
cylinder ABC between a fix£d vapour sieve B and a solid piston A 


-A B C 



by which a pressure P is applied Iho vapour at pressure h m 
equilibrium with the liquid is bounded by a solid piston C, w Inch we 
can also move to change the pressurt or volumt 

With such an imaginary apparitus, H I Calkndar has shown 
that tiie variation of vapour pressure of a solution with pnssuri is 
given by the expression V rfP - vdp, where V' is the change in 
volume of the solution when unit mass of solvent is mixed with it 
The corresponding relation for a pure liquid can be regained by 
considering that at inhnite dilution the liquid becomes pure solvent 
and the change of volume becomes ccjii il to the volumi V of solvint 
added 

The osmotic pressure P(, is the diffi rcnct of the hydrostatic 
pressures P' and P of the solution and the solvent wh( n their valour 
j ressures are equal Hem e rfP. - d\?' ~~ dV and d^Jdl^ — (V — V ) /V 
or dPJdP' = (\ — V')/V If V V' there is no change m osmotir 
pressure with hydrostatic pressure, and osmotic pressure depends 
on concentration anti tempi ralure only 

The relation bt tween the equilibrium pressures P and P' for 
solution and solatnt corresponding to the same value p„ of the 
vapour pressure is obtained by inti grating the equation V'dV' ~~ 
vdp between corresponding limits for solution and solvent We 
p< t 

yr' V'dP' =y vdp and y f WdV / vdp, 

whence y ^V'dP' - y y = y ^ vdp, 

where p and p' are the vapour pressures of solvint and solution 
each under its own vapour pressure only 

If we measure the osmotic pressure Pq when the solvint is under 
its own vapour pressure only, that is, when P = ^ the term 

involving V vanishes, and the limit of integration P' becomes Po-f p 
If we assume that V , the volume change on dilution, vanes regularly 
or not appreciably with pressure, wc may write the first integral 
as V (Pp -h ^ ^ ) where V' now denotes its mean value between 

the limits 

To evaluate the second integrals vdp wc may subtract a ernst nit 
b to represent the defect of the volume of the vapour from the 
ideal volume R///> This gives 

V'(Po -f- p _ P') = R/ log iPlP') ~bp-p') 

For most experimental purposes the small terms involving the 
factor {p — p') may be nogleetetl, and w© have, approximately, 
PoV' = R/ log (P/P') 

From this equation the osmotic pressure required to keep 
a solution in equilibrium as regards its vapour and through a 
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semi permeable membrane with its solvent, when that solvent is 
under its own vapour pressure, may be calculated from the results of 
observations on vapour pressure of solvent and solution at ordinary 
low hydrostatic pressures The chief difficulty lies in the deter- 
mination of the quantity V', the cliange in volume of the solution 
under the pressure Pq when unit mass of solvent is mixed with it 
This determination involves a knowledge of the density and of 
the compressibility of the solution, the latter property is difficult 
to measure accurately 

In some solutions, such as those of sugar, the change in volume 
on dilution is nearly equal to the volume of solvent added , V' then 
becomes equal to V the specific volume of the solvent The osmotic 
pressures of strong sugar solutions were measured successfully by 
i direct method with scmi -permeable membranes of copper ferro- 
cyanide by Lord Berkeley and E G J Hartley, who also determined 
the vapour pressures by passing a current of ait successively through 
weighed vessels containing solution and water lespectivcly 

Their table of companson published in 1906 shows the following 
agreement — 


Concentration in 

Osmotic pressuA at 0 C 
m atmosphpres 

solution 

hrom vapour 
pressures 

hiom direct 
measurement 

420 

44 3 (‘it b°) 

43 97 

54a 

09 4 

<>751 

6O0 

loi 9 

100 78 

750 

1 jOo 

133 74 


It seems likely that measurements of vapour pressure and com 
pr« ssibihty may eventually enable us to determine accurately osmotic 
pressures m cases where direct measurement is impossible 


The slope of the temperature vapour pressure curves in the 
neighbourhood of the freezing point of the solvent is given by 
Fretaing the latest heat equation The difference in the two 

Point - slopes for water and ite is dpjdT — dp'jd T = L/1p, 

Solutions vyrhere L, the latent heat of fusion, is the difference 
between the heats of evaporation for ice and water, and is 
the specific volume of the vapour 
The difference in the lowering of vapour pressures dp — dp 
may be put equal to VdPjv, where P is the osmotic pressure, and V 
the specific volume of the solvent We tlu n get VdV — IxfT/T 
In order to integrate this expression we need to know L and v 
as functions of the temperature and pressure The latent h«^t L 

\t any temperature is given by L - L^ — 5 )/fr, where I „ 

IS value at Tq and a — s' is the difference m the spt'cific heats of 
water and ice The probable error m negketmg any variation 
of specific heat is small, and we may cdcuUte L from the values 
of Lq (s - s') (Tfl r), where s - s' is about o 5 calorics The 
variation of L with pressure is probably small 

The volume of a gramme of water also depends on temperature 
and pressure Approximately one degree lowering of freezing 
point corre^onds with a change of iz atmospheres in the osmotic 
pressure From the known coefficients of compressibility and 
thermal expansion we find that V may be represented by the linear 
equation V i 000 + o 0008 A, where A is the lowering of the 
freezing point below 0° 

Putting in these values and integrating wc have, negle-eting terms 
involving A*, P = 12 00 A — 0 021 A^ where P is the osmotic 
pressure m atmospheres 

H W Morse and J C W Frazer, who luve made direct measure 
meats of osmotic pressure of solution of cane sugar have also 
measured the freezing points of corresponding solutions L rom these 
results the equation just given has been examined by G N Lewis 


Concentration in 

Depression of 

Osmotic pressure | 

gramme molecules 
per litre of water 

the freezing 
point = A 

Calculated , , 

from A Observed 1 

0 I 

0 195 

2 35 2 44 

05 

0985 

II 8 II 8 1 

I 0 

2 07 

24 9 24 8 j 


Thus the theory of the connexion of osmotic pressure with freezing 
point (like that with vapour pressure) seems to give results which 
accord with experiments 

At the limit of dilution, when the concentration of a solution 
approaches zero, we have seen that thermodynamical theory, 
verified by experiment, shows that the osmotic 
treasure pressure has the same value as the gas pressure of 
the same number of molecules m the same space 
Gases at high pressures fail to conform to Boyle’s law, and solu- 


tions at moderate concentrations give osmotic pressures which 
increase faster than the concentration The variation of gases 
from Boyle’s law is represented in the equation of Van der 
Waals by subtracting a constant b from the total volume to 
represent the effect of the volume of the molecules themselves 
Ihe corresponding correction in solutions consists in counting 
only the volume of the solvent in which the solute is dissolved, 
instead of the whole volume of the solution 



In fig 15 the curve I represents Boyle’s law if the volume is 
taken to be that of the solution, and the curve II if the volume 
IS that of the solvent Lven this correction is not sufficient m 
solution of sugar, where the theoretical curve II lies below the 
cxjjcnmental observations A further correction may be made by 
adding more empirical terms to the equation but a more promising 
idea, due to J H Povntmg and H L Callendar is to trace the 
effect of possible combination of molecules of solute with 
molecules of the solvent These combined solvent molecules are 
thus removed from cxisttnci as solvent, the effective volume of 
which IS reduced to that of the remaining free molecules of solvent 
The greater the number of water molecules attached to one sugar 
molecule, the less the residual volume, and the greater the theo- 
retical pressure Callendar finds that five molecules of water m 
the case of canc sugar or two molecules in the case of de>xtrose arc 
required to bring the curves into conformity with the observatioas 
of Berkeley and Hartley, which in fig 1*5 are indicated by crosses 
SolubtlUy and Heat of Solution — The tonceptions of osmotic 
pressure and ideal senii-permcablc membranes enable us to 
deduce other therm od}Tiamic relations between the different 
properties of solutions As an example, let us take the following 
investigation — 

An engine cylindt r may be im igined to possess a semi permeable 
bottom and to work without fnction If it be filhd with a solution 
and the bottom inimcrsod m 
the pure solvent, pressure cipial 
to the osmotic piessure must 
be exerted on the piston to 
maintain equilibrium Such 
a system is in the thermo 
dynamic equilibrium Tht 
slightest change m the load 
will cause motion in one tlirec- 
lion or the otlier — the system 
IS thermodynamically rc\ cr- 
sible Such an arrangement 
may be put through a cycle 
of operations as in Carnot s 
engine (see Thermodynamics) 
and all the laws of reversible 
engines applied to it If the 
solution in the cylinder bt Fig 16 

kept saturated by the presence 

of crystals of the solute, crystals will dissolve as solvent 
enters, and the solution remains saturated throughout By 
an imaginary cycle of operations we may then justify the 
application to solutions of the latent heat equation which we 
have already assumed as appheabk In the equation (iP/dT ^ 
x/T(wj— w,), P IS the osmotic pressure, T the absolute tempera- 
ture, ana a the heat of solution of unit meiss of the solulo 
when dissolving to form a volume t/g — rs of saturated solution 
in an osmotic cylinder This process involves the performance of 
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an amount of osmotic work Pfi/g— v,) If the heat of solution be 
measured m a calorimeter, no work is done, so that, if we call this 
calonmetnc heat of solution L, the two ouantities are connected 
by the relation L -= A, -f- p(t/2 — i/j) If L is zero or negligible, 
A = — P(Vj — T'j) and we have dPIdT — — P/T or dP/P = ~ iT/T, 
which on integration gives log P — log T + C, or P := AT, t e the 
osmotic pressure is proportional to the absolute temperature This 
result must hold good for any solution, but if the solution be dilute 
when saturated, that is, if the solubility be small, the equation 
shows that if there be no heat effect when solid dissolves to form a 
saturated solution, the solubility is independent of temperature, 
for, in accordance with the gas laws, the osmotic pressure of a dilute 
solution of constant concentration is proportional to the absolute 
temperature It follows that if the thermodynamic heat of solution 
bo jKiSitive, that is, if heat be absorbed to keep the system at constant 
temperature, the solubility will increase with rising temperature, 
whife if heat be evolved on dissolution, the solubility falls when the 
system is heated 

In all this investigation it should be noted that the heat of solu- 
tion with which we are concerned is the heat effect when solid 
dissolves to form a saturated solution It is not the heat effect 
when solid is dissolved in a large excess of solvint, and may differ 
so much from that effect as to have an opposite sign Thus cupric 
chlonde dissolves in much water with an evolution of heat, out 
when the solution is nearly saturated, it is cooled by taking up more 
of the soIkI 

In a very dilute solution no appreeiable heat is evolved or 
absorbed when solvent is added, but such heat effects are 
Osmotic generally found with more concentrated solutions 
Pressure The result IS to change the relation between tempera- 
and Tem- ture and the osmotic pressure of a solution of constant 
perature concentration, a relation which, m very dilute 
solutions, is a direct proportionality 

The equation of available energy (see Fnergktics) A — U 4 - 
TdA/cfT may be applied to this problem The available energy A 
IS the work which may be gained from the system by a small rever- 
sible isothermal operation with an osmotic cylinder, that is Pdv 
If / IS the heat of dilution per unit change of volume m a calorimeter 
where all the energy goes to heat, the change in internal energy U 
IS measured by Idv Wo then have 

Vdv *= -f T (Ptfu) 

Ntglectmg the volume change with temperature this gives 
P ^ f 4- TtfP/<rr for the relation required In the case where I 
IS negligible we have P/dP — T/dT, wluch on integration shows that 
the osmotic pressure, as in the special case of a dilute solution, is 
proiiortional to the absolute temperature 

Themes of Solution — The older observers, noticing the heat 
effects which often accompany dissolution, regarded solutions 
as chemual compounds of varying composition The physical 
investigation of osmotu pressure, and its correlation by 
Van’t Hoff with the pressure of a gas, brought forward a new 
aspect of the phenomena, and suggested an identity of physical 
modus operandi as well as of numerical value On this view, the 
function of the solvent is to give space for the solute to diffuse, 
and the pressure on a semi-permeable membrane is due to the 
excess of solvent molecules entering over those leaving in tonse- 
qu( nee of the smaller number which impinge on the membrane 
from the side of the solution, the defect in the number must 
be proportional, roughly at any rate, to the number of solute 
molecules, present, that is, to the strength of the solution 

Whatever view, if any, lie adopted as to the nature of a solu- 
tion, the thermodynamic relations we have investigated equally 
hold good It IS the strength and weakness of thermodynamu 
methods that they are independent of theories of constitution 
The results are true whatever theory be in v^ogue, but the results 
throw no light on the problem of which theory to choose All 
the thermodynamic relations we have deduced hold on any theory 
of solution and favour no one theory rather than another 
Whether osmotic pressure be due to physical impact or to 
( hemical affinity it must necessarily have the gas value m a dilute 
solution, and be related to vapour pressure and freezing point 
in the way wc have traced But for any theory of solution to 
be tenable, it must at least be consistent with the known thermo- 
dynamic relations, verified as those relations are by experiment 

On certain assumptions required for the extension of the 
meth'^ds of the kinetic theory of gases to liquids, I Boltzmann 
offered a demonstration of the law of osmotic pressure m dilute 


solutions, based on the idea that the mean energy of translation 
of a molecule should be the same in the liquid as in the gaseous 
state But, whether or not the assumption underlymg this 
demonstration be accepted, the similarity between solution and 
chemical action remains, and the osmotic law has been examined 
from this side by J H Poyntmg and by H L Callendar The 
fundamental phenomenon they take to be the identity of vapour 
pressure, and consider the combination necessary to reduce the 
vapour pressure of a solution to the right value If each mole- 
cule of the solute combines with a certain number of molecules of 
the solvent m such a way as to render them inactive for evapora- 
tion, we get a lowering of vapour pressure Let us assume 
that the ratio pjp' of the vapour pressures of the solvent and 
solution IS equ^ to the ratio of the number of free molecules of 
solvent to the whole number of molei ules in the solution Each 
molecular complex, formed by solution and solvent, is treated 
as a single molecule If there are n molecules of solute to N of 
solvent originally, and each molecule of solute combines with a 
molecule of solvent, we get for the ratio of vapour pressures 
pjp' = (N — an)/(N — an + n), while the relative lowering of 
vapour pressure is {p — />')//> == «/(N — an) 

In the limit of dilution when n is very small compared with N 
this gives Raoult’s experimental law that the relative lowering 
IS n/N, which we deduced from the osmotic law, and conversely 
from which the osmotic law follows, while for more concentrated 
solutions agreement is obtained bv assigning arbitrary values to 
a, which, as we have seen, is 5 in the case of cane-sugar 
Certain solvents, such as water, liquid ammonia or liquid 
hydrocyanic and, possess the power of making some solutes, 
su(h as mineral salts and acids, when dissolved in them, con- 
ductors of electric ity Ihe special properties of these solutions 
are dealt with under Fiectrolysis and Conduction, Llfc 
TRic, In Liquids Attempts have been made to c o-ordinate 
this ionizing power of solvents with their dielectric constants, 
or with their chemical properties On the lines of Poynting’s 
theory of solution, each ion m electrolytes must combine with 
one or more molecules of solvent 

Diffusion in Solutions — The passage of dissolved substances 
through animal and vegetable membranes was the subject of 
many early experiments It was found that substances like 
mineral salts, which crystvlli/c well from solution, passed such 
membranes with comparative e use, while the jell> like substanc es 
such as albumen passed with CKtreme slowness if at ail The 
first to make s)stematic experiments on the free diffusion of 
dissolved substances with no separating membrane was Thomas 
Graham (1804-1869), who immersed in a large volume of water 
a wide-mouthed bottle containing a solution, and after some 
time measured the quantity of substance which had diffused 
into the water Again the two classes of substances mentioned 
above were found to be distinguished, and Graham called the 
slowly diffusible non-crystalline bodies colloids, in contrast to 
the quickly diffusible crystalloids Graham showed that the 
diffusion was approximately proportional to the difference in c on- 
ce ntration, and on these lines a theory of diffusion was founded 
on the lines of Fourier’s treatment of the conduction of heat 
The (juantity of substance which diffuses through umt area 111 
one second may be taken as proportional to the dillcuncc in con 
centration between the fluids at that area and at mother parallel 
area mdetinibly near it Ihis difference m concentration is 
{iroportional to the rate of vination — dcjdx of the concentration 
c with the distance x, so that the number of gramme molccuks 
of solute which in a tun* dt cross an area A of i long cyhndti of 
constant cross scx:tion is rfN — DA{dc/dx)dt, where D is a const mt 
known as the diffusion constant or the diffusivity 

The osmotic pressure of a solution depends on the concentration, 
and, if we regard the difference in that pressure as the effective 
force dnvmg the dissolved substance through Ifie solution, we 
are able to obtain the equation of diffusion in another form Wht n 
the solution IS dilute enough for the osmotic pressure to possess 
' the gas ” value the equation becomes — 

-- Rl .dc,. 
dN — — A , di 
F dx 

where R is the usual gas constant, F the absolute temperature, 
and F the force requirccT to drive one gramme-molecule of the solute 
through the solution with umt velocity 
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oompadson with the Brst equation we s6e that RT/F is equad 
to I>, die diftasioa constant' This constant can be measured 
expenimentally, and for such a substance as sugar or watet comes 
out about o 3 at 20“ C , the tinit o£ tune being the day Hence 
the force required to drive one gramme-molecule of sugar through 
water with a vdiooity of one centunetre per second may M calculated 
as some thousands of millions of kilogrammes weights 

In the case of electrolytes wb can go further^ and calculate 'the 
diilusion constant itself from the theory of electrolytic dissociation 
(see Conduction, Electric, § In Ltqutds) On that theory the 10ns 
of a dilute solution migrate mdopenaently of each other Since some 
ions aite more mbbile than others, a separation will ensue when 
water is placed in contact with a solution, 1 the faster moving ion 
penetrating quicker into the water under the dnvmg force of the 
osmotic pressure gradient This separatiom causes a difference 
of potentml, which can be calculated and is found to agree with the 
values obtained experunen tally The separation also sets up electro- 
static forces, which increase until they are strong enough to drag the 
slower moving 10ns along faster, and to retard the naturally faster 
ions till they travel at the same rata The resista<ice offered by the 
liquid, and therefore the force F, reqmred td drive one gramme- 
molecule through the liquid with umt velocity is the sum of the 
corresponding quantities for the individual ions Now the veloci- 
ties u and V dt the opposite 10ns under umt potential gradient, and 
therefore U and V under unit force, are knotwn from electrical 
data Thus F, which IS equal to i/U -f IS known The osmotic 
pressure of an electrolyte consisting of two 10ns is double that 
of a non-electrolyte Hence for a binary electrolyte the diffusion 
constant is measured by aRT/F or 2UVRT/(U -f- V) This result 
gives a value of for dilute hydrochloric acid equal to 2 49 to 
compare with the observed value of 2 30 Other substances give 
equally good agreements , thus sodium cblonde has a calculated 
constant of 1 12 and an observed one of i ii Such concordauioe 
gives strong supjxirt to the theory of diffusion outlined above 

Colloidal Solutions — Besides a Urge number of animal and 
vegetable substances, many prenpitates formed m the course 
of inorganic chemical reactions are non-crystallme and appear 
m the colloidal state, instances arc the sulphides of antimony 
andl arsenu and the hydroxides of iron and alumina borne 
of these colloids dissolve m water or other liquids to form 
solutions called by Graham hydrosols, Graham named the solids 
formed by the settmg or coagulation of these liquids hydrogels 
Solutions of colloids in solvents such as water and alcohol seem 
to bb divisible into two classes Both mix with warm water 
m all proportions, and will solidify in certain ( onditions One 
class, represented by gelatin, will redissolve on warming or 
diluting, wlule the other class, containing such substances as 
silica, albumen, and metallic, hydrosulphides, will solidify on 
heating or on the addition of electrolytes to form a solid “ gel ” 
which cannot be redissolved Solidification of the first kind 
may be termed “ setting,” that of the second “ coagulation/’ 

The power of coagulation of colloids shown by electrolytes 
depends in a curious manner on the chemical valency of the 
effective ion The average of the coagulative powers of salts of 
univalent divalent and trivalent metals have been found by 
experiment to be proportional to the numbers I 35 1033 If we 
assume that a certain minimum electric charge must be brought 
into contact with a group of colloid particles to produce coagu- 
lation, twice as many univalent ions must collect to produce the 
same effect as a number of divalent ions, and three times as many 
as an effective number of trivalent 10ns We can calculate, by 
the help of the kinetic theory and the theory of chances, the fre- 
quency With which the necessary coniunctions of 10ns will occur, 
and show that the general law will be that the coagulative 
powers should be in the ratios of t x Putting x = 32, we 
get I 32 1024 to compare with the experimental numbers The 
ordinary surface energy of a two phase system tends to dimmish 
the area of contact, and thus to help the growth of the larger 
aggregates recjuired for coagulation A natural electric charge 
on the particles would oppose th’S tendency, and tend to increase 
the free surface and thus promote disintegration and solution 
The function of the electrolyte may be to annul such a natural 
charge and thus allow the non*electric surface energy to produce 
coa^lation This explanation is supported by sortie experiments 
by W B Hardy, who found that certain colloids did possess 
electric charges, the sign of which depended on whether the sur- 
roundmg liquid was slightly acid or slightly alkaline At thi 
neutral point, when the particles possessed no charge, their 


stabiUty was dbstroyed, and tih^y were precipitated B^t ftcent 
experiments have shown th^ the simple theory of coagulation 
here outhned needs ampUfichtion in certain directions ITie 
phenomena'seem to be dependent on vanables such as time, and 
are more complicated than seemed likely at first 
' The size of the suspended particles in oilloidal schttions varies 
greatly In some solutions they are visible under a good 
microscope In other cases, while too small to be directly 
visible, they are large enough' to scatter and polarize a beam of 
light In yet othpr solutions, the particles are smaller again, 
and seehi to approach iti size the Jaigtr mbfccules of crystal- 
loid substances It is not yet agreed whether colloid solu- 
tion is the same m kind though ^different in ' degree from 
crystalloid solution or is a phenomenon of an entirely different 
ordeaf ' ' 

RteFERENCES — ^Tho properties and theory of solutions are treated 
m all works on general physical chemistry , Ostwald's discussion in 
his Lehrbuch was translatod into English in '1891 by M M P Muir 
entitled Soittlion Special works aie W C D WhCtham, T/ieory 0/ 
Solution (1902) , W Rothmund Loshchkeit (1907) Solubihty table.s 
are given in Lahdolt, Born^tein and Mejcrhoflcrs, Tabellen (1905) , 
A M Comoy, Dicttonary of Solubiftttes Unorgantc) (X89O) , A 
Seidell, ihcfionaty of the Solubthhes of Inorgantc and' Organic 
Substances (1907) (W C D W) 

SOLUTRIAN EPOCH, m archaeology, the name given by 
G de Mortillet to the second stage of his system of cave-chronology , 
and that synchronous with the third division of the Quaternary 
period It IS so called from the Soldtr^ Cave, Magon district, 
S&one-et--Loire The period is charactenzed by two senes of 
chipped flints, one modelled on the laurel-leaf, the otlier on that 
of the willow Those of the first senes are artistically chipped 
upon the two faces and the end, and are readily distinguishable 
from the flints of the preceding Mousterran epoch Large thm 
spear-heads, scrapers with edge not on the side but on the 
end, flint knives and saws, but all still chipped, not ground 
or pblished, long spear-pomts, with tang and shoulder on one 
side only, are also characteristic implements of this epoch 
Bone or horn, too, was used The Solutrmn work exhibits a 
transitory stage of art between the flint implements of the 
Moustenan and the lione ln1plemcnt^ of the Madelenian epochs 
The fauna includes the horse, reindeer, mammoth. Cave lion, 
rhinoceros, bear and urns Solutnan “finds” have been also 
made in the caves of I/Cs Eyzies and Laugene Haute, and in the 
Lower Bed*! of C ressweJI Cave (Derbyshire) 

SOLWAY FIHTH, an estuarine inlet of the Irish Sea, between 
England aiid Scotland If its mouth be taken as between St 
Bee’s Head on the English and Burrow Head on the Scottish 
coast. Its length is 50 m The breadth at the mouth is 32 m , 
near the head, where the Solway viaduct of the Caledonian rail- 
way crosses the firth, it is nearly ij m The general direction 
IS north-easterly from the mouth , The Scottish counties 
bordering the firth are Wigtownshire, Kirkcudbright and 
Dumfriesshire, the English coast belongs to Cumberland On 
the English side the low Solway Plain borders the firth, except 
for a short distance above St Bee’s Head The Scotti?h shore, 
however, is not continuously flat, and such elevations as Criffell 
(1866 ft ), Bengairn (1250) and Cairnharrow (1497), above 
Wigtown Bay, rise close to it The shore line is broken on both 
sides by the estuaries pf several n\crs I bus m Scotland ih 
Cree and other streams enter W igtown Ba\ , the Dee, Kirk- 
cudbright Bay, Auchencairn Ba) and Rough Firth reccnc 
numerous small streams, and the Nith discharges through a long 
estuary The Annan has its mouth near the town of that name , 
and the Esk and Eden at the head of the firth, m Cumberland 
On this shdre Morecambe Bay receives the WAmpool and Waver 
from itiie plain, the Kllen haf* its mouth at lllaryport, and the 
Derwent from the Lake District at Workington The waters 
of the firth are shallow, and a tidal bore occurs periodically 
The fisheries are extensive, and though there are no ports of the 
first magnitude on the firth, a copsuJerable shipping trade is 
earned on at Whitehaven, Harrington, Workin^on, Marvport 
and Sflloth m CumbeTland, and at Annan, Kirkcudbright, 
Creetown and W igtown on the Scottish side. 
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SOMA (Sanskrit (or “pressed juice,'’ ' from the root to 
press), in Hindu mythoiogy the god who is a personification 
of the soma plant {Ascleptas aada), from which an intoxicatmg 
milky juice is squeezed Soma li the Indian Bacchus, and cme 
of the most important of the Vedic gods AU the 114 hymns 
of the mnth book of the Rig Ved& are in his praise He is 
celebrated as a dual divmity with Indra, Agni, Pushan or Rndra, 
m other books The preparation of the soma juice was a very 
sacred ceremony, and the worship of the god is very oM, s6ma 
bemg identifiable with the Avestan homa, prepared and cele- 
brated m the Indo-Iranian period The plant’s true home as 
heaven, and soma is drunk by gods as well as men, and it is under 
its mfluence that Indra is related to have created the universe and 
fixed the earth and sky m their place. In post-Vedic literature 
soma IS a regular name for the moon, which is regarded as bemg 
drunk up by the gods and so wanmg, till it is filled up again by 
the sun* In both the Ri^ Veda and Zend Avesta soma is the 
king of plants, m both it is a medicine which gives health, long 
life and removes death In both the celestial is distinguished 
from the terrestoal soma, and the liquor fropi the god The 
first soma is supposed to have been stolen from its guardian 
demon by an eagle, this soma-brmging eagle of Indra bemg 
comparable with the nectar-brmging eagle of Zeus, and with the 
eagle which, as a metamorphosis of Odin, earned off the mead 
See A A. Macdonell, Vedte Mythology (Strassburg, 1897) 
SOMALUiAND, a country of East Africa, sq named from 
Its Somali inhabitants It is also known as the “ Eastern Horn 
of Africa,” because it projects somewhat sharply eastwards 
into the. Indian Ocean, and is the only section of the contment 
which can be spoken of as a penmsula In general outline it 
IS 4n irregular tnangle, with apex at Cape Guardafuu From the 
apex the north side extends over fioo m alcwig the south shore 
of the Gulf of Aden westwards to Tajura Bay, and the east side 
skirts the Indian Ocean south-vrest for over jooo m* to the 
mouth of the Juba Somali also inhabit the aiast region and 
considerable areas mland, as far south as the Tana river The 
country between the Tana and Juba rivers now forms part 
of British East Africa v ), and in this article is not mcluded 
in Somaliland Inland the limits of Somaliland correspond 
roughly with the Shoan and Harrar Hills, and the Galla di$‘- 
trict south of Shoa and east of Lake Rudolf* The, 40” east may 
be taken as the western limit of Somah settlements The 
triangular space thus roughly outlmed has a total area of about 
556,000 sq m The population is estimated at about i, 790,000, 
but no trustworthy data are available It is partitioned 
between Great Britain, Italy, France, and Abyssima as under . — 



Area m sq in 

Population 

British Somaliland 

68,000 

300,000 

French Somaliland 

13,000 

50,000 

Italian Somaliland 

146,000 

400^000 

Abyssinian Somaliland > 

130,000 

350,000 

Total 

356,000 1 

1,100,000 


^mahland was not generally adopted as the name of the 
country until the early years of the 19th century The northern 
and central districts were previously known as Adel, the north- 
east coast as Ajan By the ancients the country was called 
regto romafatca, from the abundance of aromatic plants which 
it produced 

Physical Features — The whole region is characterized by a re- 
markable degree of physical uniformity, and may be broadly 
described as a vast plateau of an average elevation 'of 3000 ft , 
bounded westwards by the Ethiopian and GaUa fughlai^S and 
northwards by an inner and an outer coast range, ^rting the poufh 
side of the Gulf of Aden m its entire length from the Harrar uplands 
to Cape Guatdafui The plateau, known as the Oghden pmtehu, 
everywhere presents the ehme monotonous aspect ^ a boundless 
steppe clothed wrth a scanty vegetation of scrubby plants und 
heroaccous ferowtlw. , 

The incline is uniformly to the south-east, and apart frofn the 
few coast streams tlMrt r«ich the Gulf of Aden during the rams, 
all the running waters are ooUeeted m three nVers — the iJogai 
in the north, the Webi Shebelt in the centre, and the Juba {q v ) 
* Siie also Abyssinia 


in the south--^which have a parallel sontb-testeily duection towards 
the Indian Ocean But so slight is the precipitatioa that the J uba 
alone has a : periBanent discharge seawards The Nogal sends 
down a turbulent streana during , the freshets, while the Sheb^, 
notwithstanding the far 1 greater extent of its baam, does not reach 
the seal At a distance of about ta m from the Coast it is inter- 
cepted by a long Ime of dunes, Which it fails to pierce and is thus 
deflected Southwards,' flowuig m this direction for nearly 170 m 
parallri with the coast, and then disappearing m a swampy de- 
pression {the Bah msirshes) before reaching the Juba estuary ** 
Geology , — The Somaliland plateau is chiefly composed of gneiss 
and schist; In the north, the, plateau is overlain by red and purple 
unfossiliferous sandstones, capped near its edge by a cherty lime- 
stone also unfossibfenbus but possibly of Lower Cretaceous age 
The plains inland from Berbera, andi the mantime margins between 
the coast and foot of the plateau,' K^onsist of limestones of Lower 
Oolitic age with Belemwtes^ subhastatus. At Duba some Imestohes 
may belong to the Lower Ocetaceous , 

Climate > — In general the climate is dry and bracing all over the 
plateau. Temperature is as a rule high but with considerable 
variation, from bo** F 6r less in the early mormng to 100° or over 
in the early afternoon. On an average the toast-belt temperatures 
are some lo*’ higher thin tho^ of the plateau Four ieasqns are 
r€cogmzed—January-<Ap(nl, very dry and great heat, May-June, 
cooler and the “heavy" rams} Juiy-September^ the season of 
extreme heat and the south west monsoon, October-December, 
the " hght " rams. The “ heavy " rams are little experienced m 
the coast distncts The ramfall is from 4 to S in. a year In con- 
sequence of the elevation of the plateau and the dryness of the 
air, the heat is less oppressive than is indicated by the tempera- 
tures recorded Malaria prevails m the valley of the Webi Shebeh 
Flora,- — The highlands, whx;h m an almust contmuuuS line traverse 
East Africa, have to a gi*eat extent isolated the flora of Somaliland 
m spite of the general resCmblance of its chmate and soil to the 
country on the western side of the band of high ground In the 
northern mountainous regions of Somaliland the flora resembles, 
however, to some extent, that of the GaUa country and Abyssinia. 
On the plateau many forms common elsewhere in East Afnca, 
such as tne Borassus palm and the baobab tree, are missing The 
greater part of the country is covtred either with till coarse grasses 
(these open plains bemg called ban), at more commonly with thick 
thom-bu<di or lungk, among which rise occasional isolated trees 
The prevalent bush plants are khansa (umbrella mimosa), acacias, 
aloes, and, especially, Boswelha and Commiphora, which yield 
highly fra^nt resins and balsams, such as myrrh, frankincerise 
(ohbakum) and " balm of Gilead " The billeil is a thorn bush 
growing about 10 ft high and covered with small curved hooks 
of great strength The bush contains also numerous creepers, one 
of the most common being known as the armo, It is a vivid green 
and has Inrge, fleshy, heart-shaped leaves Of the thorns, the 
guda and the wadi olte^ grow from 30 to 50 ft high and have large 
flat-topped branches. In places there are forests of these trees 
On, the summit of the Goljs range the cedars form forests Among 
the larger trees are the mountain cedar, riaclung to 100 ft , the 
gob, which bears edibl6 berries in appearance something like the 
cherry with the taste of an apple, grows to some 80 ft , and is found 
fnngmg the nver beds, the hassadan, a kind of euphorbia, attaining 
a height of aboil 1 70 ft , and the, daret,a.&g tree 1 here are patches 
pf dense reeds, reachmg 10 ft high, and thickets of tamarisk along 
the nver beds, and on cither side the jungle is high and more luxun- 
ant ttan oti the open platJeau Of herbaceous plants the hissema, 
the sole representative 6t the order Loasaceae, which is common in 
Amenca but very rar0 iclsewhere, is found in Sorpahland, which 
also possesses forms belonging to the eastern Mediterranean flora 

I Fauna — ^’omahland is rich in the larger wild animals Among 
them are the lioil (Somali name libah) and elephant, though these 
have been to a large extent driven from the northern coaSt distncts, 
the black or double-horned, rhinoceros, common m central Ogaden, 
leopards, abundant in many districts, and, daring— they have given 
their name to ,the Webi Shebeh (“River of the Leopards*'), 
panthers spotted and strtped hyenas (the latter rare) foxes, 
jackals, badgers and wild dogs> giraffes and a greit variety of 
antelopes Ihe antelopes include the beisnoiyx fairly common and 
widely distributed, fh® gF^htei; ^d, lasser kudu (the greater kudu 
IS not found on the Ogaden' plateau) , the Somah hartebeest {Buhalts 
Bwaytiel), fomid only in the Haud dild Ogo districts, waterbiick, 
rare except alohg the Webi fehdbeli and the Nogal the dol or 
Somali bushbuck, the dibatag or Clarke’s gatelie, the giraffe-hko 
gerenuk ox Walfep’s gazeffe, very common, tjie aonl or Sopmmenng's 
gazelle, widcW distnbuted the dcro (GaM/g Speki) and' the small 
dikdik or sakaitb hritelobfe, foufad ih hlmoat every thicket The 
zebra (rflt««S grdoyi) is found m Ogadeti' and pUccs to the south, 
tte wild ass m the <northeni 1 tenons; ' There axt wart hogs, 
baboons (qianqd and, ,manclcs$ , van^cties), a trro monkey, 
jumping shreyra, two kirfds of sq\iirrel, 4 sniall hare, fock raJ^ibits 

® It IS protjable that a divergent branch leaves the Shebeh some 
distance above the feiVattips And that at high Laffer an overflow 
into the Juba occufs>(8ee dwig /o«#m , NoO igopj 
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and a w oasol-hke animal which hunts in packs Ostriches are found 
111 the open plains the rivers swarm with crocodiles, but hj])popotanii 
arc rare Birds of prey are numerous and iiicludt eagles, vulturts, 
kites, ravens and the carrion stork Among game birds aie throi 
varieties of bustard, guinea fowl partridges, sand grouse and wild 
geese bnakes are common, an adder, a vai n gated rock snakt , and i 


I Hadramut with fdrty followers about the 13th century Other 
' traditions trace their origin to the ilimyantit cliiefs Sanhaj 
uid Samamah, said to have been cnevd with a King Afrikus, 
who IS supposed to have conquered Afrua about a d 400 
, These legends should perhaps be interjirett d as pointing to a 



snake called muss being those most dreaded Mosquitoes are 
rarely troublesome gadflies, anfl a large spider {hangeyu), which 
spms a neb resemlihng golden silk, art common, as are scorpions 
^nd centipedes 1 crmiles rear sharp pointed ‘ hills, olten over 
ft high A spceicb of lizard grows neaily 4 ft long 

inhabitants — -The Somah belong to the Eastern (Ethiopit) 
^amitie family of tribes, of which the other chief members arc 
the neighbouring Galla and Afar, the Abissinian Agau and the 
Beja tribes between tht Nubian Nile md the Red Sea They 
have been identified with the people of Punt, who were known 
to the Egyptians of the early dynasties The Somah, however, 
declare themselvas to be of Arab origin, alleging their progenitor 
to have been a certain bherif fshak b Ahmad, who (rossed from 


series of Arab immigrations, the last two of which are referred 
to the 13th and 15th centuries But these intruders seem to have 
been successively absorbed m the Sonuh stuck, and the Arabs 
never succeeded in establishing permanent communities m tins 
region Thnr influence has been very slight even on the 
Somah language, whose structure and vocabulary are essentially 
Hamitic, with marked affinities to the Galla on the one hand 
md to the Dank di (Af ir) on the other 
The present Somah peoples ire possessed of no general type 
They are not pure H.amites, and their physical ( haractenstics 
var>' considerably, showing signs of interbreeding with Galla, 
Afar, Arabs, Abyssinians, Bantus and Negroes They are a 
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me© of magnificent phyisique> tall, active wad tobust, with fairly 
mgular features, but showing Negro blood m then- frequtetly 
black complexion and atill more m their kmky and evai woolly 
hair Their colour varies from the Arab hue to black, dnd 
curiously enough the most regular features are • to be found 
among thedarWt^oupa 

There are fourclasi>es in Somaliland (i) nomads who breed 
ponies, sheep, cattle and camels, live entirely on milk and meat, 
and follow the rams in search of grass; (2) settled Somali, coAi- 
paratively few, living m or near the coasts, (3) outcast races, 
not organized in tribes but living scattered all over Somaliland , 
they are hunters, workers in iron and leather, and the chief 
collectors of gum and resm, (4) traders The national dress 
IS the “ tobe,” a simple cotton sheet of two breadths sewn 
together, about 15 ft long Generally it is thrown over one or 
both shoulders, a turn given round the waist, and allowed 
to fall to the ankles The “ tobes ” are of all colours from brown 
to white A ceremonial “ tobe *’ of red, white and blue, each 
colour in two shade?, with a narrow fringe of light yellow, is 
sometimes worn Old men shave the head and sometimes 
grow a beard Middie-^ged men wear the hair about an inch 
and a half long, young men and boys m a huge mop, while 
married women wear it m a chignon, and girls m mop-form but 
plaited 

The Somali are a fightmg race and all go armed with spear, 
shield and short sword (and guns when they can get them) 
During the rains incessant intertribal lootmgs of cattle take 
place Among certain tribes those who have killed a man have 
the right to wear an ostnch-feather in their hair They are great 
talkers, keenly sensitive to ridicule, and quick-tempered 
Women hold a degraded position among the Somali (wives 
Deing often looted with sheep), doing most of the hard work 
The Somah love display, they are inordinately vain and avan- 
lous, but they make loyal and trustworthy soldiers and are 
generally bright and intelligent 
The Somali have very little political or social cohesion, and 
ire divided into a multiplii ity of rers or faktdas (tnbes, clans) 
Three mam divisions, however, have been clearly determined, 
ind these are important both on political and ethnical grounds 

I The HashTva (Abaci’s Ai>ha), with two great subdivisions 
Daroda, with the powerful Mijertms, War-SangeU, Dolbohanti and 
ithers and Ishak, including the Gadibursi, Issa (Alssa), Habr- 
W^al, Habr Tol, Habr-Yuni, Babibli Bertm All these claim 
lescent from a member of the Hashim branch of the Koreisli 
Mahomet s tribe), who founded a powerful state in the Zaila 
iistnct All are Sunnites, and, although still speaking their Somali 
rational tongue, betray a large infusion of Arab blood in their oval 
ice, somewhat light skin, and remarkably regular features Their 
lomain comprises the whole of Bntish Somaliland, jind probably 
nost of Italian Somaliland 

II The HawTya, with numerous sub-groups, such as the Habr- 
[alct, Habr-Gader, Rer-J 3 ollol, Daji, Karanl^, Badbidan, Kunli, 
Bajimal and Ugass-EImi mostly fanatical Mahoramtdans forming 
he jx)wei-ful Tanka sect, whose influence is felt throughout all the 
entraV and eastern parts of S9nudfland The Hawiya domain 
ompriscg thft Ogadep plateau soui •Uicr region generally between 
he Nogal and Webi Shebeli nvers Here contact has been chiefly 
19th the eastern Galla tnbes 

'III The RahanwIiI, with numerous but little-known sub groups, 
ncluding, however, the powerful and warlike Abgals, Barawas, 
ibbrons, Turn, Jidus and Kalallas, occupy m part the region 
letwpen the Webi -Shebeli and Juba, but chiefly the temtory 
xtcnding from the Juba to "fMa where they have long been 
n contact, inostly hostile, with the Wa-Pokomo and other Bantu 
leopleg of the British East Afnca Protectorate Of all the Somah 
he Rahanwm betray the largest infusion of negroid blood 
Of the outcast races the best knowh are the Mldgah, Vebir, and 
['omal The Midgan, who are of slightly shorter stature than the 
iverage Somali, are the most numerous of thesfe peoples. They 
sre great hupters and use srnaU poisoned arrows to bnng, down 
heir gam,e The Ycbir are noted for their leather work,, and the 
"omal are thfe blacksmiths of the Soniali ' 

l^rehistmc Remains — Tfie discovery of flint implements of 
he same types as those found in Egypt, Mauritania, and Europe ^ 
how Somaliland to have been inhabited bv man in the Stone 
ige That the counti^y was subsequently occupied by a more 
iighly civilized people than the $(jnnali of to-day is evidenced 
>y the rums which are found in various districts Many of 


thefe rums ore attributable to the Arabs, but older remains 
are ttaditionally kscribc^' ’td a people who were before the 
Galla/’' Blocks of dressed stone overgrown by grass be m 
regular formation, a senes of parallel revetment walls on hilh 
commanding passes exist, as do relics of ancient water-tanks 
This anoient civilizanon is supposed to have been swept away 
by Mahommedan conquerors, before that event the people, 
m the opihion of several travellers, professed a degraded form Of 
Christianity, which they had acquired from their Abyssiman 
neighbours Of more recent origin are the rums known as 
Galla graves {TaaUa GaUa) These are cairns of piled stones, 
each stone about the size of a man’s head The caims are from 
12 to 15 ft high and about 8 yds m diameter Each is cir- 
cular with a central depression 

Exploration — Somaliland was one of the last parts of Africa 
to be explored Jby Europeans The occupation of Aden by the 
Bntish in 1839 proved the startmg-poml in the opening up of 
the country, Aden bemg the chief port with which the Somali 
of the opposite coast traded. The task of mapping the coast 
was largely undertaken by officers of the Indian navy, white 
the first explorers of the interior were officers of the Indian 
army quartered at Aden — Lieut Cruttenden (1848), Lieut 
(afterwards Captain Sir Richard) Burton, and Lieut J H 
Speke (the discoverer of the Nile source) In 1854 Burton, 
unaicompanied, penetrated inland as far as Harrar Later oh 
the expedition was attacked by Somali near Berbera, both Bur- 
ton and Speke being wounded, and another officer, Lieut 
Stroyan, R N , killed For twenty years afterwards no attempt 
was made to open up the country The occupation of Ber- 
bera by the Egyptians in 1875 was, however, followed by several 
journeys into the intenor Of those who essayed to cross the 
waterless Haud more than one lost his life In 1883 a party of 
Englishmen — F L and W O James (brothers), G P V Ayl- 
mer, and E Lort-Phillips — penetrated from Berbera as far 
as the Webi-Shebeli, arid returned m safety At the instance 
of the Indian government surveys of the country between the 
coast and the Webi-Sheheh and also east towards the Wadi 
Nogal were executed by Major H G C Swayne and his brother 
Captain E J E Swayne between 1886 and 1892 Meanwhile a 
French traveller, G Rdvoil, had (1878-1881) made three jour- 
neys m the north-east comer of me protectorate, especially in 
the Darror valley The first person who reached the Indian 
Occ^in, gomg south from the Gulf of Aden, was an American, 
Dr A Donaldson Smith (b 1864) He explored (1894-1895) the 
headstreams of the Sheocli, reached Lake Rudolf, and even- 
tually descended the Tana river to the sea, his journey thus 
taking him through sou them Somaliland Mean time the greats 

part of the eastern seaboard havmg fallen under Italian influence, 
the exploration of the hinterland had been undertaken by 
travellers of that nationality In 1890 Brichetti-Robeccl\i 
made a journey along the eastern coast from Obbia to beyond 
Cape Guardafui In the following year he went from Mukdishu 
to Obbia, and thence crossed through Ogaden to Berbera on 
the Gulf of Aden In the same yea? Prmce Eugenio Ruspoh 
made a journey southwards from Berbera, while two other 
Italians penetrated to tmi on the upper Shebeli, which place was 
also' reached m 1903 by H G C Swayne In 1892 Captain 
Vittorio Bottega and a companion left Berbera and made their 
past Inn to- the upper Juba, which Bottego explored to 
Its source, both travellers finally making their way via Lugh to 
the east cxiast Prince Ruspoh in 1893 reached Lugh from the 
north, thence turning north-west He was killed in the Galla 
country by aii elephant In 1895 Bottego, with three European 
companions, left Brava to investigate the river system north 
of Lake Rudolf, and succeeded m tracmg the Omo to that lake 
Subsequentty m the Ahyssmian highlands the expedition was 
attacked by Gtijlk and Cap'tajn Bottego was killed, Dr Sacchi, 
whd lyas retunlirig tq Lu^ with some of the scieritific results of 
the missioii, mso' killed by natiyeS An English expedition 
under M S' H Ckyendish ’(t$^6-i8g7) followed somewhat ih 
Bonaldsbh Smith’s steps, ghfl/he last-named traveller again 
crossed Sohialilanfl'in his johmey from Berbera via Lake Rudolf 
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to the Upper Nile (1899-1900) In i902"-l9b|3 a survey oi the 
Galla-Somah borderlarids between Lal^ Rudc^ and the upper 
Juba was executed by Captain P Maud of the Bntash army 
Military operations duruig 1991-14 led to a more accurate 
knowledge of the south-eastern parts of the British protector- 
ate and of the adjacent districts of Italian Somaliland 

British Soh^alil^ni) 

The British SomaliIan 4 protectorate extends along the Gblf 
of Aden for about 400 m from, the Lahadu, Wells, near Jibut^, 
in the west, to Bandar Zlyada in 49° E ^ 180 m pf Cape 
Guardafui, and stretches fropi the coast inland for a breadth 
varying from 80 to 220 m The protectorate is bounded W by 
French Somaliland, S W by Abyssmian territory, and S E and 
E by Italian Somaliland About 50,000 persons are seitled in 
the coast towns, the rest are nofnads 

Topography, — Physically the protectorate may be described 

as almost mountainous m contrast With the somewhat monotonous 
plains of the interior Between the Harrar plateau and Capo 
Guardafui the coast ranges maintain a mean altitude of from 4000 
to 5000 ft , and fall generaJly m steep escarpments down to the 
narrow strip of sandy lowlands skirting the Gulf of Aden At 
some points the rugged clifis, furrowed by deep ravines, approach 
close to the sea elsewhere the hills leave a considerable maritime 
plain between their base and the shore line. South of Berbera 
are two ranges nearly parallel with the coast They increase m eleva 
tion landwards, culnunating m the inner and loftier Gohs range, about 
9500 fti high, its crest covered with mountain cedar The country 
between the two ranges is known as Cuban South of the Golis 
the grounil falls gradually to the cintral plateau known as the 
Haud, a witerless but not unfertile district The Haud (only the 
northern part of which is Bntish territory --the rest is Abyssmian) 
consists partly of thoin jungle, the haud of the Somali, partly of 
rolling grass plains, called ban and partly of semi-desert country 
calletT aror Westward of Berbera the ascent to the high country 
la not so abrupt as In the east but is made by several steps, the moun- 
tains forming a chaotic mass Eastwards the mountain system, 
the Jebel Sangcli, maintains thi same general character as far as 
Bandar Gon (Las Knrai), whore the precipitous northern cliAs 
approach within 200 or 300 yards of tne gulf, their bare brown 
rocks and clays presenting the same uninviting appearance as the 
light brown hills skirting the Red Sea. Imm^iately south of the 
J i bel Sangeli are the comparatively fertile J lUali and Gebi districts 
or nver valleys— tlie Gebi flowing cast in the direction of Raa 
Hafun, while tlie Jidab has a southerly course towards the Wadi 
Nogai Its waters are lost in the and stoiiy plateau of the borl 
lo this succeeds the Nogal <lisfnct, separated both from the Sorl 
and the Haud by range's of low hills The Nogal and the ncigh- 
bounng regions of the Haud are also known, from the tnbes inhabit- 
ing them, as the Dolbalianta country The prevailing formations 
appear to be granites v/hich are veined with white quartz, and under- 
lie old sedimentary brown sandstone and limestone formations 
The average annual rainfall at Berbera is about 8 m , and more 
than half of this amount has fallen in one day The mean annual 
rainfall is greater on the slopes of the ranges by which the moisturc- 
beanng clouds arc mterceptod These slopes are the homo of 
aromatic flora which yields myrrh and frankincense 

The chief <lomestic animals are the camel and the ass, both of 
prime stock The camels make excellent mounts, swift and hardy, 
and the extensive caravan trade is eve^where earned on exclu- 
sively by means of these pack-animals The Somali have also large 
herds of cattle — oxen, sheep and goats They possess a hardy breed 
of pomes, for which the Dolbahanta country is famed 

Chief Towns — Berbera (^ i' ) is the capital and chief seaport of 
thoprotectorato About 45 m west of Berbera is the exposed port 
of !^lhar Close to the French frontier stands the seaport of Zaila 
Iqv) East of Berbera are Las Korai, Karara, Hais and other 
small seaports Inland the most important settlement is Hargeisa 
(t e little Harrar), 6o m S S W of Biilhar, g centre for caravans 
from Shoa and Ogaden Sheikh, Burao and Bohotle are all on the 
caravan route from Ogadon to Berbera. 

Industries and Trade -^Fibre is obtained from the aloe plauLs, 
this industry being in the hands of women, ostriches are reared 
for the sake of their feathers, and laige quantities of gum and resin 
are collected But the wealth of the people consists chiefly in their 
livestock Trade is largely with Harrar anc) the Ogaden country — 
both Abyssinian possessions! The important exports are gums 
and resm, fibre, hides, ivory, ostneh feathers, exmee, ghee, live- 
stock, gold ingots from Abyssinia, and mothcrrofipearlj the shells 
being found albng the coast fmm Zaila to beyond Berbera. There 
IS also a profitable shark fishery in the hands of Arabs ' Tho imports 
are mainly white longcloth, grey shuftmg, rice, mwaree, dates and 
sugar Jowareo is displacmg nee as the staple food of the Somali 
The trade with Abyssinia suffers owing to the absence p£ railway 
communication, which the neighbouring French colony posseeBcs I 
Thns in 1899-1900 the total value of trade was £751.900^ the French 
r I’lway being then but just begun, in 1902-1903, the railway being I 


completed duong the year, the value of trade was but ^487,900 The 
average annual value of trade for 1904-1909 was about ^500,000 

History —An Arab sultanate, with its capital at Zaila (Zeyla), 
«fas founded by Koreisbite ipurugrants from, the Yemen m, 
it IS said, the 7th century ad. In the 13th centqry it had 
become a comparatively powerful state, known as the empire 
of Adel In the i6th century the capital of the state (m which 
Arab influence was a decreasmg factor) was transferred to 
Harrar (qv) The state was greatly harassed by Galla invaders 
in the 17th century, and broke up mto a number of petty m- 
dependent emirates and sultanates under Somali chiefs Zaila 
became a dependency of Yemen and thu*? nominally part of 
the Turkish empire Tho British connexion with the Somali 
coast dates from the early years of the 19th century, the first 
treaty between the Bntish and Somah having been signed m 
1827 after the plundering of an English ship by the Habr-Wal In 
1840 various treaties were concluded by C!aptam Robert Moresby 
of the Indian Navy “ on the part of the English Government 
m India ” with the sultan of Tajura and the governor of Zaila, 
who engaged not to enter mto treaties with any other foreign 
power At the same time Musha Island, at the entrance to 
the Gulf of Tajura, was bought by the British “ for ten bags of 
rice,” Bab Island, m the same gulf, and Aubad Island, off Zaila, 
were also purchased, the object of the East India Company 
bemg to obtain a suitable place “ for the harbour of their ships 
without any prohibition whatever.” From this time onward 
the Indian government exercised considerable mfluence on the 
Somali coast, bu,t Bntish authonty was not definitely established, 
and m 1854 Richard Burton’s expedition was attacked at Ber- 
bera In 1874-1875 the ambition of Ismail Pasha, khedive of 
Egypt, who claimed jurisdiction over the whole coast as far as 
Cape Guardafui, led him to occupy the ports of Tajura, Berbera 
and Bulbar as well as Harrar m the hmterland Ismail also 
obtained (July 1875) a firman from the sultan of Turkey makmg 
over Zaila to Egypt m leturn for an increase of £15,000 yearly 
to the tribute paid to the Porte In 1884, m consequence of 
the revolt of the mahdi in the Egvptian Sudan, the khedival 
garrisons were withdrawn Thereupon Great Britam, partly 
to secure the route to the East via the Suez Canal, which the 
occupation of Uie country by anothci power might menace, 
occupied Zaila, Berbera and Bulhar, officials being sent from Aden 
to govern the ports With respect to Zaila Turkey Esubtuh- 
was given the option of resuming possession, but meat at a 
advantage was not taken of the offer (see Lord 
Cromer’s Modem Egypt, 1908, vol u ) During 
1884, 1885, 1886 treaties guaranteeing Bntish protection were 
concluded with various Somali tnbes and in 1888 the limits of 
the British and French spheres were defined, all claims to 
British junsdution m the Gulf of Tajura and the islands of Musha 
and Bab being abandoned The other inland boundaries of 
the protectorate were defined by agreements with Italy (1894) 
and Abyssinia (1897) 

In 1899 troubles arose between the admmistration and a 
mullah of the Habr Suleiman Ogaden tribe, who had acquired 
great mfluence in the Dolbahanta country and had married mto 
the Dolbahanta Ah Gheri This mullah, Mahommed bin 
Abdullah by name, had made several pilgrimages to Mecca, 
where he had attached hunself to a sect which enjoined strict 
observance of the tenets of Islam and placed an interdiction 
on the use of the leaves of the kat plant — much sought after 
by the coast Arabs and Somali for their stimulating and in- 
toxicating properties At first the mullah’s mflutnee wus 
exerted for good, and he kept the tribes over whom he had con- 
trol at peace Accredited with the possession of supernatural 
powers# he gathered around film a strong following In 1899 
the mullah began raiding tribes friendly to the British, m August 
of that year, he occupi^ Burao, 80 m south and east of Ber- 
bera, and declared himself the mahdi Ih the autumn of 
1900 the mullah was again harassing the tribes on the southern 
border of the British protectorate and the neighbourihg Abys- 
sinian districts The tribes hostile to the muH^ sought British 
protection, and Colonel (afterwards Sir) E J E Swayne raised 
a Somali levy of 1500 men, and in May 1901 occupied Burao 
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On the 2nd of June a small {orc&, zeilbaed under Captain 'Mal> 
coltn McNeill, Was attacked the hiuliah’s folldWef^ but te- 
p^tlsed after despite fightmg ' Colond Swayhe thrice defeated 
theett^my, wh'd loit Uoo rrich and 600 taken pri^orifers, and the 
mullah fled acrofe'^the Hand, taking refuge With the Miiertm 
m Italian territory In December 1901 the mullah was, however, 
once more raiding ih the neighix)tirho6d of Burao,ahd in May 
jy' 1962 Colonel ' Swayhe led another expedition agamiA: 
ibTJtuiMi' hnn, the Somali levied heirig Strengthened by the 2nii 
Mahm^aikd Kmg’sAfricap Riflefe,c6n$istmgof Yaos frttmNyasa- 
Akdaiiab. OvercoiTung ih a retbarkahTe manner the 

difficiilties of operating In thd ^ season, Colonel Swaynd 
harried the mullah incessantly, and followed him across tH^‘ 
Haud into the more fertile region of Mudug in ItaHan territory, 
permission so to do being granted by Italy On the 6th of 
October, while marchihg through dense bush at Engo, the 
British force was ambust-adfed The British lost joi kiljed and 
85 wdunded, but put the enemy to flight ' The mullah lost Some 
700 men aijd retreated to Galadi) west of Mudug, a place with 
ample water supplies ^ Colpnel Swayne was not able to continue 
the pursuit, and returned to Berbera It was then determined 
that m the furthtir operations against the mullah the rtain 
advance should be from a base on the east coast of Italian 
Somaliland— the open rOadstea'd of Obhia being chOsen The 
1 iSpimnand was given' to Bngadier-General W H Manning, 
an<J small numbers of British arid Boer mounted infantry, 
Inman ahd African troops Were employed, while an Abyssinian 
force held the line of the Webi Shebeli Marmmg advanced 
from Obbia m February 1903, and in March got in touch With 
the northern column, the line of communication stretcHihg 
over 500 m The mullah was west of this line in the neigh- 
bourhood of Galadi The Wells at Caladi Wete occupied by 
British early m April without opposition A reconnoitring 
force of 500 men under Lieut '-Colonel A S Cobbe (who 
had gamed the V C at Engo) was pu$hed west to Gumbuni, 
and came into contact with the enemy; A detachment of this 
force, consisting of 200 Yaos and Sikhs under Lieut -Colonel 
Plun^et, was attacked on the 17th of April and overwhelmed 
Of the whole party only 40 Yaos, of whom 36 were wounded, 
escaped, 10 British officers being among the slkib Meantime 
from Bohotle. a force had advanced under Major Gough to 
Daratole, a spot not far from Gumbuni It had a stiff fight 
on the il^rd of April and was obliged to fall back After these 
events the Obbia line of communication was closed up; and 
Manning’s force concentrated at Bohotle The mullah now 
broke away to the north, and, crossing the Ime of the British 
communication, established himself in the Nogal district 
Another campaign being deemed necessary, reinforcements 
bringing the fighting force up to 7000 men were sent out, and 
Major-General Sir C C Egerton assumed supreme command. 
Manning retaining command of the first column In October 
1903 a new forward movement was begun, the mullah being 
still in the eastern Nogal, while he had also seized the Italian 
seaport of Ilhg, north of Obbia In a pitched haitle 
fought on th' loth of January 1904 at Jidbalh m the Nogal 
counfry the enemy were routed, losing over 1000 men m killed 
alone, while the British loss m killed and wounded was 58 
The mullah and his chief adviser, a Kaji Sddi, formerly an 
interpreter on a Bntish warship, were not at the battle, and 
with his All Gheri followers he now fled north across the Sorl, 
apparently intending, if further pressed to retreat to Illig 
This port was accordingly for a short time (April 1904) occupied 
by a British navkl force By May the mullah had been driven 
out of t^ie British protectorate and became a refugee kifibng the 
Mijertin It was decided therefore to abandon offensive opera- 
tloiis. lA 1905 the Italians effected afr arrangetnent apparently 
satisfactory to all parties (see § Italidn Somaliland) 

For some three ycark the mullah remained iquiescent, but m 
Bvaeuatioa ^908 he quarrelled with theMijertms and in 1909 he 
ottbt was raiding tribes iq the Bntish protector- 

Mtrian ate The British government (the Asquith cabinet) 
came to the conclusion that another expedition against 


the mullah would be useless, that they must either build 
a Railway, make roads and effectively occupy the whole 
of the protektorkte, or ctee abandon the interior completely 
The latter course was decided upon, and dunng the first months 
ef 1910 the advanced posts were withdrawn and the British 
administration confined to the coast towns. In support of 
' this decision it was u^ged that it was no good pursuing people 
whom it was impossible tp catch, that the isolated posts in the 
, mteriqr had not freen able to protect the friendly tribes, and 
1 that the semi-desert nature of the country did not justify any 
1 attempt at economic development (The proposal to build 
a railway , fronj' Zaila or Berbera to Harrar, which would have 
’'competed with the French line from Jibuti for the trade of 
Ij southern Abyssinia, had been vetoed on grounds of general 
policy ) Before the ' withdrawal arrangements — more or less 
ineffective — were made for arming and organizing the tribes 
m the protectorate m their own defence 
From 1884 to 1898 the protectorate Was attached for administra- 
tive purposes to Bombay, and was immediately dependent on Aden, 
in the laBt-named year it was transferred to the Foreign Office, and 
in 1905 passed ander the control of thaColomal Office From 1902 
to 1906 Colonel Swayne was commissioifer, he was succeeded by 
Captam H E S Cordeaux, who had served in Somaliland smeo 
1898 Legislative power is in the hands of the commissioner and, 
revenue is obtainetf largely from customs The revenue, ^22,000 in 
1900-.1901 was ^^0,000 in 1908-1909, while the expenditure, ;^5i,ooo 
m the first-named year, was ^134,000 in 1908-1909 Deficits are 
' made good by grants from the imperial treasury 

French Somaliland 

I French Somaliland (Co/e fratifatse des Sotnalts) lies at the 
entrance to the Red The sea frontier extends from Ras 
Dumeira on the Straits of Bab-el-Mandeb, a little north of Penm 
Island, to Ras Gurmarle, a few miles south of the Gulf of Tajura 
The protectorate is bounded N by the Danakil country, S by 
British Somaliland, W by the Harrar province of Abyssinia 
It extends inland at its greatest depth about 130 m 
The country consists chiefly of slightly elevated and plains, 
largely waterless save along the southern frontier The only good 
' ha^ur along the coast is at Jibuti The Gulf of Tajura is 28 m 
across at its entrance and penetrates inland 36 m At its western 
end an opening Zyo yds wide leads into the circular bay of Gubbet- 
Kharab (Hell's Mouth), behind which nse a chaotic mass of volcanic 
rocks, destitute of vegetation and presenting a scene of weird desol i 
tion A pass through the hills gives access to Bahr Assal the last 
of a chain of salt lakes b^innmg 60 m inland in the depression m 
' which the waters of the Hawasn (see Abyssinia; lose themselves 
It is coiijectured that at some remote period the Hawash flowed into 
Tajura Bay and that thti present condition of the country is the 
result of volcanic upheavsd Assal Lake, according to this theory, 
formed part of the sea bed It is now 5 m. inland from Gubbet- 
Kharab, is 5 m long by 4 broad, and bes 490 ft below sea level 
About 160 ft above the present level of the lake a white band marks 
distinctly a former level The waters of Bahr-Assal are deeply 
impregnated with salt which, m thick crusts, forms crescent sh^ed 
round the banks — dazzling white when reflected by the sun Two 
streams, one saline and at a temperature of 194° F , flow into the 
lake The climate of the protectorate is very hot, but not unhealthy 
for Europeans if reasonable precautions be taken 
Inhabitants and Totvns — The inhabitants are, on the north side 
of the Gulf of Tajura, chiefly Danakils (Afars, qv) on the southern 
shore Galla and Somali There are a number of Arabs, Abyssinians, 
Indians, and about 2000 Europeans and Levantines The chief 
] town ahd seat of administration is Jibuti (qv), pop about 15,000, 
which has taken the place of Obok (qv), on the opposite (northern) 
side of the Gulf of Taiura Also situated on the gulf are the small 
towns of Tajura, Sigailb, Gobad and Ambabo 

Trade and Commumcattons —The collection of salt from Bahi- 
Assal 1$ an industry of some importance In 1903 a beginnmg was 
made in the cultivation of cotton m the dry nver beds, where water 
can always be obtained at a depth of 10 ft. On the coast turtle 
and mother-of-pearl fishiing are (».rned on But the value of the 
protectorate depends upon the cbrrymg trade with Harrar and the 
supplying of victuals and coals to Fr^h warships In 1897 the 
building of a railway from Jibuti towards Harrar was begun. By 
Christmas 1902 the railway, balled the Imperial Ethiopian railway, 
was completed td Dire Dawa (or Adis Harrar), 30 m. short of Harrar, 
and 1 88 by rail from Jibuti, of which but 64 m. are m French terri- 
tory By a law passed by the French chambers in 1902 a subvention 
of j^2o,oooa year for fifty years was granted to the company owning 
the railway (see further Abyssinia) 

The exports are chiefly coffee, hides, ivory (all from Abyssinia), 
gum, mothCr-of-pearl and a httle gold, the imports cotton and other 
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European stufis, oereais, beVovagos, tobacco and arms and ammoni- i Worsbeik (3000) and Yub These arc all in the southern part of 


tipn for the AbyesiiuansJ i The total volume 9I trade m 1902, the 
year of th^ qompletioa of t^e railiyay, was l^z^^ooo m 1905 1% had 
risen to ^ijioB’jOOO— imports ;^4So,o90, exports /;^28 ,oqo 
History — lE^^rench interest In the ^oifruh. and Danakil coasts 
dates from the days of the Second , Empire (!)oupt Stanislas 
Russell, a naval o^cer, was sent on a inissidh to the Red Sea in 
T857, and he reported strongly oh the necessity of a Rrench estab- 
lishment in tiiat fegion m view of the apptoachiftg completion 
of the Suez uanal The only result of hiS enterprise was the 
abortive treaty for the cession to France of Zula v ), now m 
the Italian colony of Entrea In 1856, however, M Monge, 
vice-consul of France at Zaila, had bought Ambabo, and shortly 
afterwards Hei^n Lambert, Frenph consul at Aden, bought the 
town and territory of Obok, Lambert (who was assassinate 4 
by Arabs, June 1859) bad the support of his government, which 
view'ed with alarm the establishment (1857) %f the British on 
Fenm Island, at the entrance to the Red ^a TTie cession of 
Obok was Ratified by a treaty (signed on the i ith of March 1862) 
between the French government and various Danakil chiefs 
It was not, however, until 1883 that, in consequence of 
events in Egypt and the Sudan (see Egypt . History), formal 
possession was tak,en of Obok by the French government In 
1884 L^once Lagarde, subsequently French mmister to Abyssinia, 
was sent to administer the infant colony Between 1883 and 
1887 treaties with Somah sultans gave France possession of the 
whole of the Gulf of Tajuia An agreement with Great Britain 
(February 1888) fixed the southern limits of the protectorate, 
protocols with Italy (January 1900 and July 1901) the northern 
limits The frontier towards Abvssmia was fixed by a conven- 
tion of March 1897 with the negus Menelik In this direction 
the protectorate extends mland some 56 m In 1889 a 
Cossack chief. Captain Atchmoff, who had occupied Sagallo, 
was forcibly removed by the French authorities (see Sacai-lo) 
The transference of the seat of government to Jibuti m May 
1896 and the budding of the railway to Harrar gave the protec- 
torate a stability which it had previously lacked Its import- 
ance to France is, nevertheless, chiefly strategic and political 
It serves as a coaling station for men-of-war and as a highroad 
to Abyssinia 

Italian Somaliland 

Italian Somaliland extends on the coast from Bandar Ziyada, 
a point on the Gulf of Aden intersected by 49° E , eastward to 
Capie Guardafui, and thence southward to the mouth of the river 
Juba m 0° is' S Bounded N and E by the Indian Ocean 
It IS separated S from British East Africa by the Juba. 
Westward it is bounded by Abyssinian and British SomalUand 
From the east coast the protectorate extends mland from 
TOO to 300 m 

The ooast-Une is largely rock- bound and httlo indented, and 
throughout the laoo m of its extent there is not one good harbour 
The northern shpre, along the Gulf of Aden, is baeJeed by table- 
lands separated by the beds of mountain torrents — generally dry 
From the table-land rise hills, such as Jebel Kurma, which have 
an altitude of 4000 ft or more The coast nses in a succes 
Sion of hills (fringed by a narrow margin ofi beach) until C^e 
Guardafui is reache<l C ipe Guardafui is in 1 N , 51® 26' 32* E 

and forms, as it were, the tip of the Horri of Africa The cape, 
•which faces north and tast, presents on its' northern face a nearly 
vertical wall of rock rising from the sea to a height Of 900 ft The 
water IS deep right to tbp base of the cliff and owing to the wmds 
and the strength of the ocean currents, navigation is dang* rous 
The headland is known to the ‘somali as Gifdit or Yardaf — whence 
in all probability comes the European form Guardafui But in 
the lingua franca of the Levant the Itahan word guoardh means 

beware, ' a meaning also attached to tfie Portuguese word guardafu. 

Rounding Quardafui the coast trends southWarps, and some 
90 m from that cape is Ras Hafurt of Medudda — thfa most easterly 
point of the continent of Africa — being in ro° 45' S , 31° 27' 52' E , 
or about a mile and a half oast df Guardafui Ras H4fun consists 
of a rooky peninsula tismg 6oq fti above tlie sea apd is connected 
with , the mainland py an isthmus 12 m long A little souljh is 
the mouth pf the Darror, a usifally dry watercourse ■with a length 
of over 200 m , •tvhich nses, as the G^i, in the north-dast of the 
British protectorate Prwn this point >a zone of npheaved coral 
rocks skirts the shore for some distance 

thief Towns — Tfic chief tpwns are on the , coast, They are 
Mukdishu (qv), pop about 5000, Brava (4000), Marka (5000), 


the protectorate between o*> 15' b and 2° 19' N , and arc known 
generically El-Benadir (the ports), a name also applied to the 
coast between the ports Yub (Jub) is a small town at the mouth 
of the Juba nver Ip every case the port is much exposed and 
unapproachable for months togetherj Obbia, 5° 22' N , and lUig 
in 7“ 60' N , are points of departure for the Ogaden and Dolbahanta 
countries Alula, on the Gulf of Aden, is the chief town of the 
Mijertin Somali 

In the ifttenor 19 Lngh, a populous city on the left bank of the 
Juba, about 240 m from the coast, and further inland is Dolo at 
the confluence of the Daua and Ganalc to form the Juba These 
places are entrepots for the trade of the interior, especially with the 
Boran district 

In the coast towns of the eastern seaboard there are bwahdi, Arab 
and Indian settlements, and tnbes, such as the Amaran, of mixed 
Arab and Somah blood 

Agriculture and f rode — Though much of the land is barren, the 
soil IS fairly fertile in the valleys of the Webi Shebcli and Wadi Nogal 
But the most fertile district is the valley of the lower Juba, where for 
over ipo m IS a strip of land varying from a few ^ndred yards 
to some 4 m- wide, annually mandated by the nse of the nver 
Here are cultivated nch crops of millet and other grains In other 
distncts lack of water imp^es cultivation, though after the rams 
pasturage is abundant, and resinous plants are so varied and 
numeious as to justify the ancient name of the region 

Ivory, cattle, butter, coffee, cotton, myrrh, gums and skins are 
exported from the Ben^ir country In the northern ports there is 
a similar but smaller trade and one also in ostrich feathers The 
chief imports are textile fabnes, nee and petroleuna ^Dimng 
1896-1897 the value of the Bonadur trade was £i-zo,ooo , m 190O- 
1907 it had risen to over £250,000 

History —The Somali coast, as has been seen, early fell under 
Moslem influence The towns on the eastern seaboard, of which 
Mukdishu and Brava were the chief, formed part of the Zenj 
“ empire ” (see Zanzibar) and shared its fate, being conquered 
in turn by the Portuguese (i6th century), the imans of Muscat 
(17th century), and the sultans of Zanzibar (i866) On account, 
probably, of the inhospitable nature of the shore the northern 
portion of the protectorate appears to have been little subject to 
hostile invasion By treaties with Somah sultans m 1889 and 
by subsequent agreements with Great Britain, Zanzibar and 
Abyssinia, the coast east of the British Somali protectorate fell 
within the Italian sphere of influence (see Africa, § 5) In August 
1892 the sultan of 2^n2ibar leased the Benadir ports of Italy for 
fifty years They were administered first by the Filonardi Com- 
pany, and from 1898 by the Benadu: Company By an agree- 
ment dated the T3th of January 1905 the sultan of Zanzibar ceded 
his sovereign rights in the Benadir ports to Italy m return for 
the payment of a lump sum of £144,000 Thereafter the Italian 
government assumed the direct administration of the ports, a 
purely commercial undertaking replacing the Benadir Company 
In 1905 also Great Britain leased to Italy a piece of land 
near Kismayu to facilitate communications with the Benadir 
country In 1908 a royal decree placed that part of the country 
between the Juba and the sultanate of Obbia under a civil 
governor 

A notable event in the history of the protectorate was the 
co-operation of the Italian authorities in the campaigns agamst 
the Mullah Abdullah In 1904 negotiations were opened with 
the mullah by the Italians, and by arrangement with the sultan 
of Obbia and the sultan of the Mijertms the territory between 
Ras As wad and Ras Bowen, which was claimed by both parties, 
was handed over to the mullah This region, that of the lower 
Nogal, included the port of Illig Here Mahommed b Abdullah 
established himself under Itahan surveillance, and by an agree- 
ment dated the 5th of March 1905 peace was declared between 
the mullah, the Italians, British and Abyssinians, and all other 
Somah tnbes In 1908-1909, however, fighting was renewed, the 
mullah and the Mijertms failing to agree Itahan (native) troops 
wer^ sent to the district to restore order The mulhh also 
attacked tnbes living m the British protectorate (see § 2) 

The station of Lugh, the most advanced point occupied by 
Italy, had been founded by Captain Bottego m 1895 After 
the treaty of Adis Adowa, recognizing the independence of 
Abvssmia, had been concluded in 1896, negotiations were opened 
for defining the Italian-Abyssinian frontier in the Somali regions 
In 1897 an agreement was come to that from the point on the 
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British Somaliland frontier where 47° intersected N the 
frohtier line should be dmwn, at a distance of about tSo m 
from the Indian Qcean, to the Juba. At the clppe ,of 
1907 the negus MeneUk> in return for a pecuniary mdemnity 
(£t2o,ooo), agreed to ‘a modificatiort of the' 1897 lihe^ wherel^ 
the Italian protebtofate was extended north <?{ Lugh to 
13 oIo J'rom Dolo thie frontier goes east to the Webi Spebeh/ 
whence the 1897 line is followed, to the Bntish-Abyasinian 
frontier By this arrangement (ratified by a convention dated 
the 16th of “May 1908) the Benadir coast obtained a suitable 
hinterland 

Biblioohaphy — a General descriptions, history and books of 
travel O Ferrand, les Cotndhs (Pans, 1903)1 a bnef but compre- 
hensive survey, R Burton, First hootsteps in East Africa (London, 
185W, F L James, The Unknown Horn of Africa (London, 1888), 
H G C Dwayne, 'Seventeen Trips through Somaliland {3rd ed , 
Ixindon, 19O3), perhaps the best general book on the Country, 
contains a social fauna section G RCvoil, La ValUe de Darror 
(Pans, 1882) and Dix mois A la c 6 te orieritale d'Afrtque (Pans, 1888), 
A Donaldson Smith, Through Unknown African Countries (London, 
1897) V Bottego, 11 Gutba espiorato (Rortle, 1895); L Robecchi 
Bncchetti, Somalia e Benadir Prima Iraversata della Somalia 
itahana (Milan, 1899) and Nel paese degli Aromi (Milan, 1903), 
M Guillain, Documents sur I'histoire de I'Afrtque orientale 
(Paris, n d [18361) P Paulitschke, Harar (Leipiig, 1888) 

h Ethnology, flora, fauna, geology, &c P Paulitschke, Ethno 
graphie Nordost Afrtkas Die materielle cultur der Dandktl, Galla 
und Sonidl, vol 11 (Berlin, 1893) Die getshge Cultur der Dandkil, 
&c (189b) and Beitraqe zur hthnographia und Anthropologic der 
Somdl, Galla und Harran (Leipzig, 1886L containing nne plates 
H M Abud, Genealogies of the Somdl (London, 1890), A Engler 
on the flora itt the Sittungsberuhte of tne Prussian Academy of 
Science, Nos x -xu (1904), G R^voil, Faune et flore des pays 
Somalis (Pans, 1882), C V A Peel, Somaltl^d with a complete 
list of every animal and bird known to inhabit that country (Lonclpn, 
1900), and ‘ On a collection of Insects and Arachnids " in Proc 
Zool Soc (190O) R E Drake Brockman, The Mammals of 
Somaliland (London, 1910) , J W Gregory, “ The Geology of 
Sonudiland,” Gepl Mag (1890) 

c LauKuagt Leg Bcm»sch, Die Somalte Sprache (Vienna, xgoo, 
et seq ) , F M Hunter, Grammar of the Somal Language (Bombay, 
r88o) , E de Larajasst and C dc Samiiont, A Practical Grammar of 
the Somali Language (Lonilon, 1897) E de Larajassc, Somalt-Enghsh 
andLngUsh Somali Dictionary (London, 1897) 

d For the various protoctorates, (i) British —the ^nnual reports 
issued by the Colonnl Office, London, OJpctal History of the Opera- 
tions in Sotiialiland, r^or-ipo^ (2 vols , London, 1907), War Office 
maps on the sciuo 1 1,000,000, also sketch map i 3,000,000 
(1907) (2) French protectorate^-/,’/! colomalt (Paris), L 

Hc-nriqiie, Le$ Colonies franpasses {Obock) (Pans, 1899) L dc Salma, 
Obock (Pons, 1893) , Carte de la c 6 te franpatse des Somalis, 1 500,000 
(Pans igo8) Itah in pTOtoctdcatt: — Somalia itahana, 

(official * Green Book ") , C Rossetti Somalia italiema settentnonale, 
with map (Rome, igofS) , U Ferrand «, SecoHda speduione Bottego 
Lugh empono commerctale sul Gtuba (Rome, 1903) 

The Btbliografia ehoptca of G Fumagalh (Milan, 1893) includes 
works dealing with Somaliland (F R C ) 

SOMBRERO, a wide-bnmmed hat, ma(le of felt, largely worn 
throughout South and Central America, but originating in 
Spain The Spanish word is derived from somlrra, shade, 
generally taken tp be from Lat sub umbra, beneath the shade, 
but the etymology, like that of “ sombre,” dark, gloomy, has 
been disputed 

SOMERS, JOHN SOMERS (or Somi^ebs), Baron (1651-1716), 
English lord chancellor, was born on the 4th of March 1651, 
near Worcester, the eldest son of John Somers, an attorney in 
large practice m that town, who had formerly fought on the side 
of the Parliament, and of Catherine Ceaverne of Shropshire 
After liemg at school at Worcester he vyas entered as a gentleman 
commoner at 1 runty (^illcge, Oxford, and afterwards studied 
law under Sir Francis Winnington, vyhp became splicitor-gcneral, 
aiwl joined the Middle Temple He appears, m addition to his 
Icg^ studies, to have written several poems and pamphlets, 
lie soon became intimate with the leaders of the country party, 
especially with Essex, William Russell, and Algernon Sidnpy, 
but never entered into their plans «o far to commit himself 
beyond recall. He wias the authnt of the Htstoryiof the Suepesston 
of the Crown of En^andi polkcte 4 out of Reemis, 6*4 , and was 
reputed to have written the ]us^l qnd Modgsi Vindualwtf of the 
Two St Parliaments , which was put forward as the answer to 


Charles II ’s famous declaration of his reasons for dissolving 
them This, however, was by Sidney, though probably Somers 
was responsible (or the final draft When the grand jury of 
Middlesex threw out the bill agamst Shaftesbury, and were 
vehemently attacked fo^ so doing, Somers wrote m defence of 
the rights of grand juribs In 1683 he was counsel for the sheriffs 
Pilkington and Shufe It^fore the court of king’s bench, and 
secured a reputation which continually increased until the trial 
of the seven bishops, in which he was junior coun^l “ Somers 
rose last He spoke little rnore than five mmutes, but every 
w'ord was full of weighty niatter, and when he sat dow^ hus 
reputation as an orator and a constitutional lawyer was estab- 
lished ” In the secret councils of those who were planning the 
revolution Somers took a leading part, and in the Convention 
Parliament was elected a member for his native town He was 
immediately appointed one of the managers for the Commons 
in the conferences between the houses, and in arguing the 
questions whether James II had left the throne vacant by 
’ abdication and whether the acts of the Convention Parliament 
were legal — that parliament having been summoned without 
the usual writs — he displayed great learning and legal subtlety 
He was furthe*- distinguished by bemg made chairman of 
the committee which drew up the celebrated Declaration of 
Right 

In May 1689 Somers was made solicitor-general He now 
became William III ’s most confidential adviser In the con- 
troversy which arose between the houses on the question 
of the legality of the decision of the court of king’s bench 
regardmg Titus Oates, and pf the action of the Ixirds m sustaining 
this decision, Somers was again the leading manager for the 
Commons, and has left a clear and mteresting account of the 
debates He was next employed in January 1690 as chairman of 
' the select committee of the House of Commons on the Corpora- 
tion Bill, by which those corporations which had surrendered their 
charters to the Crown during the last two reigns were restorea 
to their rights, but he refused to associate himself with the 
violent measures of retaliation which the Whigs on that occasion 
endeavoured to include m the bill In April a speech by him 
tamed through the lower house, without opposition, the bill 
which declared all the laws passed by the Convention Parliament 
to be vahd As solicitor-general he had to conduct the prose- 
cution of Preston and Ashton in 1691, and did so with a modeta- 
tion and humanity which were m marked contrast to the 
customs of the former retgns He was soon after appointed 
attorney “general, and in that capacity strongly opposed the bill 
for the regulation of trials in cases of high treason On the 23rd of 
March 1693, the great seal having meanwhile been in commission, 
Somers was appointed lord-keeper, with a pension of £2000 a 
>ear from the day on which he should quit his office, and at the 
same time was made a privy councillor He had previously 
been knighted Somers now became the most prominent 
member of the Junto, the small council which comprised the 
chief members of the Whig party When William left in May 
1695 command of the army in the Netherlands, Somers 

was made one of the seven lords-justices to whom the adminis- 
tration of the kmgdom durmg his absence was entrusted , and he 
was instrumental in bringing about a reconciliation between 
William and the princess Anne 

In April 1697 Somers was made lord chancellor, and was created 
a peer by the title of Baron Somers of Evesliam When the 
discussion arose on the question of disbanding the army, he 
summed up the case agamst disbanding, in answer to Irenchard, 
lA a remarkable pamphlet called “ The Balancing Letter ” In 
August 1698 he went to Tunbridge Wells for his health While 
there he received the king’s letter anpouncing the first Partitioi^ 
Treaty, and at ottce replied with a memorandum representing 
the necessity m the state of feeling m England of avoiding 
further war Wh^n the kmg, on the occasion of the Disbanding 
Bill, expressed bis determination to leave the country, Somers 
boldly remonstrated, while he clearly expressed m a speech in the 
Lords the danger of the course that was being taken Hitherto 
Somers’s char&tter had kept him free from attack at the hand^ 
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of political opponents, but hit. connexion in 1699 with the 
notorious ( aptain William Kidd, to the cost of whose expedition 
Somers had given £1000, afforded an opportunity, the vote of 
censure, however, proposed upon him in the House of Commons 
for giving Kidd a commission under the great seal was rejected by 
199 to 1 31 The attack was renewed shortly on the ground 
ot Ins havmg accepted grants of Crown property to the amount 
of £1600 a year, but was again defeated On the subject of the 
Irish forfeitures a third attack was made m 1700, a motion 
being brought forward to request the king to remove Somers 
from his counsels and presence for ever, but this again was 
rejected by a large majority In consequence, howevti, of the 
incessant agitation William now requested Somers to resign, 
this he refused to do, but gave up the seals to William’s mes- 
senger In 1701 he was impeached by the Commons on account 
of the part he had taken m the negotiaticms relating to the 
Partition Treaty in 1698, and deftnded himself most ably 
before the house, answering the charges seriatim The im- 
peachment was voted and sent up to the Lords, but was there 
dismissed On the death of the king Somers retired almost 
entiiely into private life He was president of the Royal 
Society from 1699 to 1704 He was, however, active in 1702 in 
opposing the Occasional Conformity Bill, and in 1706 was one 
of the managers of the union with Scotland In the same year 
he c ai ned a bill regulating and improving the pru( eedings of the 
law courts Ilewasmadi president of the council m 1708 upon 
the return of the Whigs to power, and retained the office until 
their downfall m 1710 He died on the 26th cf April 1716 
Somers was never married, but left two sisters, of whom the 
eldest, Mary, married Charles Coeks, whose grandson, Sir Charles 
Cicks, bart, liecame the second Lord Somers m 1784, the title 
subsequently descending m this line 

For a contemporary character of Somers \ddison’s paper m the 
I reeholder foi the 14th of Mxy 1710 should be referrui to and 
there is m Mac inlays History (iv 53) an cloiiuent and worthy 
tribute to his st unless tharaebr and toniprt hensive learning A 
catalogue of Ins jiublications will be found m Walpoles lio\^ and 
Noble Authors (O A ) 

SOMERSET, EARLS AND DUKES OF In the nth centmy 
Somerset ^md Dorset were under the juiisdietion of one sheiilf, 
and for a consult table penod titles derived from each of these 
shires were borne by tht same person (See Dorsft, Earls, 
Marquesses and Dukes of ) 

Ihe earldom of Somerset in the Beaufort famil) dated from 
1397, m which year it was grantfd by Richard If to John 
Beaufort (r i37'5-i4io), the tldtst of tht three illegitimate, but 
afterwards legitimated, sons of John of G lunt, duke of Kamastci , 
by Catherine, wife of Sir Hugh Swynford, and daughter of Sii 
Payne Roclt He was followed in the earldom suctessively by 
his three sons Henry, who died unmarried in 1418, John (1404- 
1444), who m 1443 criatcd carl of Kendal and duke of 
Somerset, both of which titk-. became extinct at his death, 
and Edmund, who was < rcated earl of Dorset m 1441, marquess 
of Dorset m 1443, and duke of Somerset m 1448 (See Somerset, 
Edmund Bfaufort, Duke of ) On the execution of Edmund’s 
son Henry, 5th carl and 2n(l duke of Somerset, b^ the Yorkists 
m 1464, his titles were foifeited by act of parliament, but his 
brother f^dmund was from that date styled duke of Somerset 
by the Lancastrian party till his death in May 1471, when the 
house of Beaufort became extinct (See Beaufort ) In i4«,9 
Henry VII nominated his infant son Edmund to the dukedom 
of Somerset at his baptism, but the (hild, who died withm a few 
months, was probably never formaIl> treated a peer, tin title, 
conjoined with the dukedom of Richmond, was however, borne 
by Ilenry Fitzro>, illegitimate son of Iltnry VIII , from 1525 till 
his death without htirs in 1 1;3() 

Edward Seymour, duke of Somerset {qv), known as the 
Protector, was the first of the line of dukes to which the holder 
of the title at the present day belongs, having been created 
Vucount Beauchamp of Haihe, Co Somerset, m eail 

of Hertford in 1537, and in 1^47 Baron Se>mour and duke of 
Somerset His honours, which were entailed on the issue of 


his second in priority to that of his first marriage, being forfeited 
by attainder in 1552, Robert Carr beiame carl of Somerset {qv) 
in 1613, bill died without male issue m 1643, when his title 
became extmet A turioiis incident in the history of this title 
was the grant by Charles I in 1644 of e (ommission to Edward 
Somerset, son of Henry, 1st marquess of Worcester, empowering 
him to fill up certain blanx patents of peerage with a promise of 
the title of duke of Somerset for himself After the Restoration 
this instrument was camelled m ronscqucMe of a resolution 
of the House of Lords declaring it to be “ m prejudice to the 
peers ’ , and the grantee, who had meaiTime sum ceded to th( 
marquess ite of W orcester, surrendered his claim to the dukedom 
of Somerset m September 1660 In the same month the duke- 
dom of Somerset and barony of Sc\ n, our were restored to William 
Seymour (1588-1660), great-grand on of the Pn tector, who in 
1621 inherited the titles of eerl of Hirtford and Baron Btau- 
ehamp which had been granted to his grandfather Pdward 
Seymour in 1559, and who, m 1640, had himself been ( rcated 
marquess of Hertford This nobleman, who m eerlv life had 
intuired the displeasure of James I hy marramg the kings 
cousin. Lady Arabella Stuart, and had been imprisoned m the 
Tower for the offence, had later an exceptional claim on the 
gratitude of the royal house of Stewart, for he fought with distinc- 
tion on the Royalist side m the civil war, and was one of four lords 
(the others being the duke of Richmond, and the carls of Lmdsev 
and Southampton) who petitioned the ( omn ons to be allowed 
to assume responsihiliU foi the actions of ( I <11 Its I and to suffer 
death in his place He died m Novemhei 1660, a few weeks after 
his restoration to the dukedom, and hiving outlived his thret 
eldest sons, was suteceded h.s grandson William, 3rd duke 
of Somerset (c 1651-1671) As the latter died unmarried, his 
sister Elizabeth brought to litr husband Thomas Bruce, 2ncl 
carl of Ailcsburv , the great t tates of 1 ottenham Park and 
Savernakc Forest in Wiltshire, while the Somerset ti le devolved 
on John Scvmour (t 1628 1675), the 2nd dukes fifth and 
Youngest son At the death of the latter without issue m April 
1675 the marquessate (»f Hertford liee.imi extmet and his cousin 
Franeis Seynioui (165S-1678) beiamc 5th duke of Seimtrset 
Ihis nobleman v\ is the tltlcsl surviving son of (harks Se\mour, 
2ntl Baron Seimour of Trowbridge , whose father Sir hraneis 
Seymour (c 1590-1664), a yeninger brother of the 2nd duke 
of Somerset, was e re itcd a baron in 1641 

CiiARiES Si<YMOUR, 6lh dukc of Somerset (1662-1748), 
sueectded his brother Frineis, the 5th duke when the latter 
was shot in 1678 at the age of twe nty , by a C.e 1 eicse gentleman 
named Horatio Botti, whose wife Somerset v\ is saiel to have 
insulted at I^. iti ( harles, who thus inherited the b irony eif 
Seymour of Irowbridge dong with the dukedom of Somerset, 
was ediie iteel it Trinitv College, Cambridge, md m 1682 he 
mairied i gieat heiress, Mizahtth, diughter of Jectline Pfe), 
earl of Noithumherland, who brought him immense estates, 
including Alnwuk (astle, Petworth, Svon House and North- 
umberland House in London (See Noktiiumberi and 1>vkis 
AND Dukes of) In i6Sj Someisit reieived <in appointment 
m the king’s household, and two vears later a eoloiuhv (f 
dragoons, but at the revolution he bore arms foi the jiruae of 
Orange Hiving befriended Princess Vnne in 1692, he Im in.e 
a great favourite with her after her accession to the throne, 
receiving the post of master of the horse in 1702 Finding him- 
self neglected hv Mirlborough, he maeie fnci els with the Tores, 
and succeeded in retiming the queens confidence while hs 
wife replaced the duchess of Marlborough as mistress of the 
robes m 1711 In the memorable cr sis when Anne w is at the 
point of death, Somerset ae te d with Argv 11 , Shrew she rv and other 
Whig nobles who, by insisting on their light to be present in the 
privy council sceurtel the Hanoverian siecession to the (row^n. 
He reUincd the oftice of master ot the hor^e undei George I 
till 1716, when he was dismissed and retired into private hie, 
he died at Petworth on the 2nd of December T74S The duke s 
first wife having died in 1722, he married s((ondly, in 1726, 

( harlotte, daughter of the 2nei earl of Nottingham He w.is a 
remarkably handsome man, and inordinately fond of takin^^ a 
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conspicuous part m court ceremonial, his vanity, which earned 
him the sobriquet of “ the proud duke/’ was a byword among his 
contemporaries and was the subject of numerous anecdotes, 
Macaulay’s description of him as “ a man m whom the pride of 
birth and rank amounted almost to a disease,” is well kmown 
His son Algernon (1684-17^0), by his first wife Elizabeth Percy, 
was called to the House of Lords as Baron Peny m 1722, and 
after succeeding his father as 7th duke of Somerset in 1748, was, 
on account of his maternal descent, created Baron Warkworth 
and earl of Northumberland m 1749, with remainder to Sir 
Hugh Smithson, husband of his daughter Elizabeth, and also 
Baron Cockermouth and earl of Egreniont, with remainder to 
the children of his sister, I^idy Catherine Wyndham At his 
death without male issue in Fcbniary 1750 these titles therefore 
passed to different families in aceordance with the remainders 
m the patents of their creation, the earldom of Hertford, the 
barony of Beam hamp, and the barony of Seymour of 1 rowbndgt 
became extinct, and the dukedom of Somerset, together with 
the barony of Seymour, devolved on a distant cousin. Sir Edward 
Seymour, 6th baronet of Berry Pomeroy, Devonshire (See 
Sfymour, or St Maur ) 

Ihe Seymours of Berry Pomeroy were the elder bramh of 
tho family, being descended from the protector Somerset by his 
first marriage, the issue of which had been excluded from succes- 
sion to the titles and estates until after the failure of the issue 
of his second marriage (see above), which failure occurred on 
the death of the above-named Algernon, 7th duke Sir h dward 
Seymour (x6()<;-i757), who thus beiamcSth duke of Somerset, 
was grindson of Sir Edmund Seymour, Speaker of the House of 
Commons in the reign of C harles If His two sons su< « o( ded in 
turn to the dukedom, and his grandson Edward Adolphus, 1 ith 
duke (i 775 -i^ 5 S‘ 5 )> ^^.s a mathem itieian and scientist of some 
distinction The latter's son h dward Adolphus, rath duke 
(i8o4-i 88<;), was educated at Eton and Christ Church, Oxford, 
and from t 8^0 till he succeeded to the peerage m 181^5 he was a 
Liberal member of the House of Commons as laird Seymour, 
first for Okehampton, and afterwards for 'lotnes He held 
various offices in Lord Melbourne’s administration from 1835 to 
1841 , was a meipber of I ord John Russefi’s cabinet m 1851 , and 
first lord of tho admiralty from 1859 to 1866 In 1863 he was 
created Earl St Maur of Berry Pomeroy He refused to join 
W F Gladstone’s ministry in t868, hut he gave indi pendent 
support to the chief measures of the government He (lienl in 
November 1881^ In 1830, while still Lord Seymour, he mariied 
Jme Gcorgiana, youngest of the three celebrated daughters of 
ihomas Sheridan, who was the “Queen of Beauty” at the 
famous Eglinton Tournament in 1839 The duke was the 
author of Chnsttan Ihcology and Modern Siepticisin (1872), and 
Monarehv and I)eino(rary (1S80) As his two sons both died 
unmirned in his lifetime, the family titles except the tirldom 
of St M uir, which bee ainc extinc t, devolved on his two hrothc rs 
sue c ( ssi ve ly , the younger of whom, Algernon Pen y B inks, 14th 
elukt (1813-1894), was succeeded by his son Algernon (b 1846) 
as 1 5th duke of Somersc t 

Tlic title of I-arl St Maur adopted by the 12th duke in 186 j 
IS said to have bec^n the original form of the family name of 
which Sej^mour was a later corruption, and since the list- 
mentumed date it has been assumed as the family surname of 
the dukes of Somerset 

Sec Sfymour, or br Maur, and the authorities there cited 

(R J M) 

SOMERSET, EDMUND BEAUFORT, Duke of (c 1404-1455), 
w'Rs the vounger son of John, earl of Somerset, and grandson of 
John of Gaunt, duke of I-anciistct He was taken prisoner at 
Baug (5 in 1421 during his first campaign, and ehd not return to 
FngUnd till 1431 lie was then styled earl of Mortaih, and m 
1 \12 Wis one of the envoys to the (.ouneil of Bisil In 1436 he 
ser\cd at the relief of ( vlais, two vcMis later he lommanded 
with some success m Maine, and in T440 reccAcitd Harfleui 
Next \ccir he was mack? earl, and m 7413 marqmss of Dorset 
In i\44 on the death of his elder brother he became duke of 
Somerset As head of the Beaufort party he was tlie rival of 


Richard of York, whom in 1446 he superseded as lieutenant of 
France He lacKcd statesmanship, and as a general could do 
nothing to stop hreneh successes The loss of Rouen and 
Normandy during the next four years was precipitated by his 
incompetence, and his failure naturally made him a special 
object of Yorkist censure The fall of Suffolk left Somerset 
the chief of the king’s ministers, and the Commons m v am peti- 
tioned for his removal in January 1451 In spite of York’s 
active hostility he maintained his position till Henry's illness 
brought his rival the protectorate m March 1454 For a year 
he was kept a prisoner m the Tower “ without any lawful pro- 
cess ” On the king’s recovery he was honourably discharged, 
and restored to his office as captain of Calais Mistrust of Somer- 
set was York’s excuse for taking up arms The rivalry of the 
two leadcis was ended by the defeat of the Lancastrians and 
death of Somer‘5fet at St Albans on the 22nd of May 1455. 
Though loyal to his family, Somerset was without capacity as a 
leadei It was a misfortune for Henry VI that circnimstances 
should have made so weak a man his chief minister Thomas 
Basin, the French chronicler, desi rihes Somerset as a handsome, 
courteous and kindly man By his wife, Eleanor, daughter and 
eo-hcircss of Richard Beauchamp, carl of Warwick, he Iiad two 
sons, Henry and Edmund, who were executed by Edwtrd IV 
after the battles of Hexham and Tewkesbury 

For further infoimation see Sir James Rimsiy’s Lanca<iiev and 
Yorh (Oxfoid, 1892), and C Oman s Political Hibtovy of England, 
(1906), with authorities there Cited (C L K ) 

SOMERSET, EDWARD SEYMOUR, Dukl of(c i5or>-i552), 
protector of England, born about 1506, was the eldest surviving 
son of Sir John Seymour of Wolf Hall, Wiltshire, by his wife 
Margaret, eidt st d uightcr of Sir Henry Wentworth of Netllested, 
Suffolk The Seymours claimed dc‘-eent from a companion of 
William the Conqueror, who took his name from St Maur-sur- 
Loire in Tourame, and the protector’s mother wf»s really do- 
sceneleel from Edward III His father was knighted by Henry Vll 
for his services against the Cornish lebels at Blackhcath in 
1497, was present at the two interv le ws between Ilenrv VI 11 and 
f'ramis I m 1520 and 1532, and died on the 21st qf December 
1536 Edward was “ enfant d’hunnciir ” to M uy Tudor at her 
marriage with I ouis XIT in 1511, served in Suffolk’s campaign 
in France m 1523, he ing knighted by the duke at Roze on the 
T^t of November, and at Lompanud Wolsey on his embissy to 
I'rincc in 1527 Appointed enquire of the body to Henry VIIT 
in 1529, he grew m favour with the king, who visited his manor 
-It EKelham in Himpshirc m Octobei 1535 On tjie 5th of 
June 1536, a week .fftcr his sister Jane’s mamago to Henry, 
h( w IS treited ViHount Beauchamp of Haehe in Somerset, 
and a iortnight ifter Fdward VI ’s Imlh in October 1537, he 
was raued to the eailelom of Hcitford 

Queen Jane’s death was a blow to his prospects, ind in 1538 
he was de'^ciihed as being “young ind wise” hut of “small 
power ” He continued, however, to 1 isc m politu al importance 
In 1541, during Henry’s absence in the north, Hcrtfoid, Cranmer 
and Audley had the chief management of affairs in London, 
ill September 1542 he was appointed vv irdcn of the Scottish 
marches, and a tew months later loid high admiral, a post whu h 
he almost immediately relinquished m favoui of the future duke 
of Northumberland {qv) In Manh 1544 he was made lieu- 
tenant-general of the north and instructed to punish the Scots 
for their repudiation of the treaty of marriage between Prince 
Edward and the infant Mary Queen of ^eots He landed at 
leith m May, captured and pillaged Edinburgh, and returned a 
month later In July he was appointed lieutenant of the realm 
under the queen regent during Henry’s absence at Boulogne, but 
in August he joined the king and was present at the surrender 
ot tho town In the autumn he was one of the < ommissioncrs 
enl to Flandcr, to keep Charles V to the terms of his treaty with 
I'ngland, and m January 1345 he was placed in command at 
Boulogne where on the 26th he brilliantly repelled an attempt 
of M irshal dc Biez to recapture the town In May he was once 
more ippomtcd lieutenant-general m the north to avenge the 
Scottish vifctory at Antrum Moot, this h6 eJld by a savage fotay 
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into Scbtland ih Septcttbfei*. In March 1546 he waj. back 
to Boulogne to superse’de Surrey, who^e command had not boeh 
a success, and m June He was engaged m negotiations for peace 
with France and for the delimitation of the English cont^ucsts 
From October to the end of Henry’s reign he was m attendance 
on the king, eng iged in that unrecorded struggle for predomi- 
nance which was to determine the complexion of the go\crnment 
during the doming minority Personal, political and religious 
rivalry separated him and Lisle from the Howards, and Suricv’s 
hasty terhper prcCipit ited his own and his father’s rum 'I hey 
could not acqtmsre in the Imperial ambassador’s vcrdiel that 
Hertford and Lisle were the only noiilemcn of fit age and capacity 
to carry on the government, and Surrey’s attempt to ‘^ccure the 
predominance of his family led to hi*5 own execaition and to his 
father’s iriiprisonment in ihc Tower • 

Their overthrow had litircly been accomplished when Henry 
VIII died bn’ the 28th of Jinuaty 1547 Pnparxtions had 
already been made for a furl he i advahCc m the ecclesiastical 
reformation and for a renewal of the design upon Scotland, and 
the neWt government to some extent proceeded on the lines which 
Chapuys aiitioipated that Henry Vllf would have lolbwcd had 
he lived He had no statutory power to appoint a protector, 
but m the council of regency which he nominated Hertford end 
Lisle enjoyed a decisive prepondervnee, ard the council ot its 
first meeting after Henry’s dtalh detcrmircd to follow precedent 
and appoint a protector Hertford w is the ir only possible c hoice , 
he represented the predominant party, h< was hdward Vi’s 
nearest relative, he was senior to Lisle in the peerage and 
superior to him m experience Seven weeks later, however, after 
Lord Chancellor Wnothesley, the leading ( atholie, had been de- 
prived of ofltee Heitlorci, wlio had been made duke ot Somers< t, 
succeeded m eniancipitmg himself Irom the trammels originally 
imposed on him as protector, and he became king in everything 
but name and prestige 

His ideas were m striking contrast with those of most ludor 
statesmen, and he used his uithonty to divest the government 
of that apparatus of absolutism which Ihomas (.romw'ill had 
perfected He hid generous popular sympathies and w“is hv 
nature averse from coercion “Whit is the matter, tlien^*” 
wrote Paget m the midst of the commotions ol njjc), “ My my 
faith, sir, , liberty, liberty And your grace would have too 
mueli gentleness” In his first pailiarntiit, which met m 
NoVcmhei 1517, he prc/CiiK d the re pe il ot all the heresy 1 iws and 
nearly all the treason laws passed sine c Edw ard ill J< \ on w ith 
regard to Scotland hi h'd protestul against his instriu turns of 
154 j, ind now ignored the claim tu sii7trvmty which lie 1117 VIII 
had rcvWcd, seeking to win over the Siols by thosi pi onuses 
of autemomy, free tiade, itnel tejual pnvikge’s wiih I'nghnd, 
which many >eais l»tcr eventually rt cone ili d llum to union 
But the Scots were not thus to be won in 1 547 “ W'h.it would \ 011 
say,” a^ktd one, “ if your lad were a lass, and 0111 lass wcie a 
lad?” and Siottish sentiment backed bv Roman Crthohe 
mtluehce and b> hreneh intrigues, money and nun, prov^ul too 
strong for Someiset’s amiable invitations Ihc Siots turned 
a def ear to his persu 'sums, the protector led anothe r arm\ into 
Scotland in Septemlier 1547, and won the li'ttle of Pmkie 
(Sept 10) He trusted to the garrisons he estiblishcd throughout 
the Lowlands to wear dowm Scottish opposition, but their 
pre ssure was soon weakened tiy trciubli s m Fngland and abioad, 
and Mary was transpotted to t'rinc'O to wed Francis 11 m 
15*57 

Somerset apperently thought that the religious question 
could be settled by public discussion, and throughout 11547 wnd 
1548 England went as it pleased so h'r as church set vices were 
concerned, all sorts of experiments were tried, and tlu country 
Was involved in a grand thcologual debate, m whuh Piotcstant 
refugee-^ from abroad hcWtcned to join Ihc result convinced 
the protector that the government must proMnbe one uniform 
order which All should be persuaded or constrained to t:)bev, 
but the first Book of (’ommon Prayer, W'huh was imposed by 
the first Act of Uniformity m 11549, w is a studious comprottiisl 
between the new and the old learning, v cry dilTcrent from the 


aggressive Protestantism of the second book imposed after 
bomer et had been removed, in 1552 Ihc Calhobc risings m 
the west in T1549 added to Somerset’s ehlluuUies, but were not 
the cause of his fall Iht factious and liei onable conduct oi 
his brother, tlic lord high admiral, m whose c vccution (March 
20, 1549) the protector weakly acijuicsctd, ilso impaired his 
authority, but the mam cause of his rum was the divergence 
between him and the majority of the council over the questions 
of constitutional liberty and enclosures of the commons Hie 
majority scouted bomerset’s notions ot liberty and deeply 
resented his championship of the poor aga’nsl greedy 1 indlords 
and capitalists Ills efforts to cheik enclosures by means of 
parliamentary legislation, roval jiroclamations, and lommissions 
of inquiry were openly resisted iw secretly foiled, and the 
popular revolts which their failure provoked cut the ground 
from Somerset’s feet He wvis divided m mind between his 
sympathy with the rebels and his duty to maintain law and 
order France, which was bent ear mining the protector’s 
schemes in Scotland and on recovering Boulogne, ‘■eizcd the 
Opportunity to declare war on August the 8th, and the outlying 
forts m the Boului nais fell into their hands, while the Scots 
captured HAddington 

lhe*'e misfortunes gave a handle to Somerset’s enemies 
Warwick combincil on the same temporary platform Catholics 
who rcHntcd the Book of ( omnion Pi?i\ct, Protestants who 
thought Somerset’s mildness palti nng with (jod’s truth, and the 
wealthy classes as a whole In Si pli mix r he eom erted nie*nsurts 
with the ex-lord chancellor Wriolhcslev , and m October, after 
a vam effort to rouse thi mv'-ts in his fivour, Somtr<=ct was 
deprived of the protectorate ind suit to the lower But the 
hostile coalition broke up as soon as it had to fi inu a construc- 
tive ixdiey, Warwuk joikcjed the Catliolics out of the council 
and prepircd to advance along Piolest.int lines He lould 
hardly combine proscription of the ( atlinhcs with that of Somer- 
set, and the duke w is rt'leiscd in February 1550 lor a time 
the iivals seemed to agree, and Warwii k’s son married Somer et’s 
daughter But grow mg tlvi ontent w ith \\ arw ick made Somer- 
set too dangerous In October 1551, after Wirwiik liad been 
created duke of Norlhumherhnel, Son ei ct w is sent to the Tower 
on an evaggerated thirge of tieason, wliuh bioke down at his 
trill He was, however, as a smt ef loinpiomise, condemned 
on a charge ol felony for hiving song] it to effeit a change of 
government Few expected tint the 'iiitniei would lie earned 
out, and apparently Northumberl ind lound it necessary to 
forge an mstnution from 1 dwaid VI to that effect bomer et 
was executed oh the 22nd of ] inuar> 1S52, uving withcxemplaiy 
patience and Inrtitude Ills eldest son bv lus seiond wife w is 
le cre ited earl of Ilcrtfoid b\ 1 li/ibc ih, ind liis great-gi inclson 
William was restored is 2n(l duke (<f Sonar et in 1660 His 
children bv his first wife had been disinhcritecl owing to the 
j( ilous> of his second, but tlieii destcmlants came into the titles 
’nd property when the joiingc r line died out m 1750 

See A F rollinl’s ! ni^lauil tnuhr Ptotectoy 'somerset (rgoo lull 
Inbliogriphy, j)j) 3^7 no) dso liis arUeU m Dut Nut Btoif end 
vol vi ol Political Hiitoyy of Lngland (igio) (AFP) 

SOMERSET, ROBERT CARR (or Kp r) Eari OF(cr i‘59o-i64s), 
Scottish politic 1 in the date of whose hiith is unrecorded, was a 
vounger son of Sii I homas Kc r of 1 ernichurst b> his '-eeond wife , 
Janet, sistei of Sii Weller Scott of Bueckuc h He ucompaniccl 
James 1 as page to Engl ind, but being then di c h iiged horn the 
rov al service , sought loi a tunc to make his ioilune 111 hrmcc 
Returning to England be happened to break his arm at .a tilting 
match, at winch James iras present, and w is rtec gni/tcl bv the 
king Entirely devoid of ill high mtellectual quahtu jCerrwas 
endowed with good looks, excellent spirits, and eonsulcrable 
person il aec ompiisiimcnt^ Ihesc advantigcs wcie suflieieut 
tm James, who knighted the young man uicl at c nec toc'k him 
into favour lii 1607 in opportunity enabled the king to eonlci 
upon him a more substantial mark ot Ins alTection Sir ^V 
Rikigh had through his attainder Ic rfeitcd his life-interest m 
the manor of Sherborne, but he had previously exeM::iited a con- 
veyance by which the property was to pass on his death to hi& 
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eldest son This document was, unfortunately, rendered worth- 
less by a flaw which gave the king eventual possession of the 
property Acting on Salisbury’s suggestion, Jtimes resolved to 
confer the manor on Carr The case was argued at law, and 
judgment was m 1609 gi\en foi the Crown Lady Raleigh 
received some coiapcnsation, apparently inadi quite, and (arr 
at ontc entered on posses ion His influence was already such 
that in 1610 he persuaded the king to cIksoKc the parliament, 
which had shown signs of attaekmg the Scottish favemritcs 
On the 25th of March i6n he was created Viscount Rochester, 
and subsequently a privy councillor, while on Lord Salisbury s 
death in 1612 he began to act as the king’s secretary On the 
3rd of November 1613 he was advanced to the earldom of Somer- 
set, on the 23rd of December was appointed treasurer of Scotland, 
and in 1614 lord chamberlain He supported the carl of North- 
ampton and the Spanish party in opposition to the old tned 
advisers of the king, such as Lord Chancellor Flic smere, who were 
endeavouring to maintain the union with the Protc >tants abroad, 
and who now in 1614 pushed forward another candidate for the 
king’s favour Somerset, who c head was turned by the sudden 
rise to power and mflueme, became jealous and peevish and 
feeling his position insecure, obtained m 1615 from the king a full 
pardon, to which, however, the chancellor refused to put the 
Great Seal He still, however, retained the king’s favour, and 
might possibly have remained in power for some time longer 
but for the discovery of the murder of Sir Thomas Overbury 
Beiore 1609, while still only Sir Robert Carr, Somerset had 
begun an intrigue with Lady Lssix Supported by the king, 
the Utter obtained a deerec of nullitv of marriage against Lore! 
Essex in September 1613, and m December she married the earl 
of S imerset Ten days before the court gave judgment, Sir 
'Ihomas Oserbury, who apparently knew facts (omerning Ladv 
Essex which would have been fat il to her sucre, , and hid been 
imprisoned m the lower, was poisoned No idea seems to have 
been entertained at the time that Ladv Essex and her future 
liusband were implicated The crime, Iviwever, was not dis- 

e lostd till September 16x5 ( oke and Bacon were set to unravel 

thi plot After four of the principal age uts had been convicted 
and punished, the earl and countess were brought to trial The 
latter confessed, and of her guilt there can be no doubt Somer- 
set’s sbaie IS far more difflcult to discover, and probably will 
never be fully known The evidence against bun lested on mere 
presumption, and he consistently deelared himself innocent 1 
Probabilities are on the whole m favour ot th( hypothesi that he 
was not moic than an accessory after the fae t James, who h id 
been threateied bv Somerset w'lth damaging diselo ures, let 
matters take the ir course, and both carl and eon ile s ,vcic found 
guilty The sentence was not earned into (fleet against either 
culprit The countess was pirdontd immediaUh, but bith 
remained in the Towxr till January^ 1622 flic ciil ajjpears to 
have refused to buy forgiveness by conee >aons, and it was not 
till 1624 that In obt lined his pardon He only once more 
eincrgvcl into puhlu view when m 1630 he w'as prosecuted in the 
Star Chamber for communicating a paper of Sir Robert Dudley ’s 
to the earl of 1 1 in , re t ommendmg tlic c^tabli dinicnt of arbitrary 
government He died m Julv 164s;, leaving one daughter, 
Anne, the sole issue of his ill-fated marriage, afterwards wife of 
th" isl duke ( f Bedfi id 1 

Soe the article by S R irdm< r in Diet Nat Biog , with authori- ] 
tics there cited, and tho s-iuk T,uth()rs History of England, State 
I rials, II I ife and Letters of Bacon, i d by bpedding. Studies tn Lng 1 
Hist , by Gairdner and Spcdding 

SOMERSET, LORD ROBERT EDWARD HENRY (1776-1842), 
British soldier, w is the third son of the i;th duke of Beaufort, 
and elder brother of I ord Raglan Jnming the 1 sth Light 
Dragoons m 1793, he became captain m the following \ ear, and 
recci tvl a majority after '■trvmg a aide-ck-camj) to the dul e of 
York in the Dutdi expedition of 1799 At the end of 1800 he 
became a lieutenant-colonel, and m 1801 received the command 
of the 4lh Light Dragoons From 1799 to 1802 he repre‘cnteel 
the Monmouth boroughs in the House ot Commons, and from 
1803 to 1823 sat for Gloucestershire He comm.inded his 
regiment at the battles of Talavcra and Busaeo, and in 1810 


received a colonelcy and the appointment of A D C to the king 
In 1811, along with the 3rd Dragoon Guards, the 4th Light 
Dragvions fought a notable cavalry action at U'^agie, and ui 
1812 Lord Edwird Somerset was engaged m the great charge of 
Le Marchant’s heavy cavalry at Salamanca Hg conduct on 
this occasion (he raptured five guns at the liead of a 
sejuadron) won him further promotion, and Ik made the remain- 
ing campaigns as a majm -general at the head of the Hussar 
brigade (7th, loth and 15th Hussars) At Orthes he won furthci 
distinction by his pursuit of the enemy, he was made K C B , 
and received the thanks of parliament At Waterloo he was in 
command of the Household Cavalry Brigade, which distingu shed 
Itself not less by its stern and patient endurance of the enemv ’ , 
fire than by its celebrated charge on the cuirassiers of Milhaud’s 
c »i ps The brigadier was particularly ment loned in Wellington’s 

de patchc , and received tlie thanks of parliament as well as the 
M ria Ihcicsa and othei much-prued foreign orders He died 
a general and G C B in 1842 

SOMERSETSHIRE, a south-western county of England, 
bounded N and N W by the Bristol Channel, N and N E by 
Gloucestershire, N F and E by Wiltshire, S E by Dorsetshire, 
SW and W by Devonshire llie area is 16303 sq m In 
hape the tourity resembles an ill-diawn eie cent, curving inward 
wlien Bridgw Iter Bav bends south-west and broader at its 
(astern than at its western horn It f.ills into three natural 
divisions, being in fad a biuad alluvial jilam bordered by two 
lull-regions Ihe Mendip range, bi caking off fiom the high 
ground ne.ir Wilt hire, extends noith-west towards the ehannel, 
i/here it ends with Brean Down, while the island of Steep Holm 
4 ands as an (aupod betwetn the heights of Somerset and 
Glamorgan The summit of the Menelips is a long table-land, 
le u lung an extn me height, towards the w'cstcrn end, of 1068 ft 
in Blick Down, sloping away gently towards the lower hills of 
tlic north, but rising on the south in an abrupt line, broken by 
many coombes or glens, the most striking of which are the cliffs 
c'f Ebbor Rocks, near Wells, and the gorge of Cheddar {qv), 
w'hich wind, fur nearlj a mile between huge and fantastic rocks 
South < f the Mendips lies a bioad plain wateied by the Parrdt 
ind the Brue, and Inown genciall) as Sedgemoor, but with 
different names in different parts This plain, intersected by 
(litehcs known is ih tries, and m some parts rich in peat, is broken 
bv Isolated hills and lower ridges, of which the most conspicuous 
.•re Brent Knoll ne xr liurnham, the Isle of Avalon, rising with 
(il 14 on bury lor is its liighcst point, tind the long low rulgc of 
i^)l(kn ending to tlv wa >t in a steep bluff West of Sedgemoor 
the second groit region of hills extends from Devonshire to the 
sea It ron"i fs ol the Black Down, Brnielon and Quantock 
hills, with h Minor horest (qv) in the extreme west Ihis 
entile (liTiiet is famous for the grandeur of its b ue and de solate 
moors, and the b ild outlines and height of its mountains, the 
( Jill f of wliK h arc Dunkery, m Exmoor (1707 ft ), Lype Hill, the 
we ternmost point of the Breudon r inge' (1391 ft ), and Will’s 
Neck, among the Quantocks (1261 ft ) The two principal rivers 
of Somerset are th'' Avon ana the Parrett Ihe Avon, after 
forming for a shoit distance the boundary wuth Wiltshire, crosses 
the north-e istc rn corner of the county, eneireling Bath, and 
forms the boundary with Gloucestershire till it 1 caches the sea 
6 m beyond Bristol It is navigable for baiges as far as Bath 
The Parrett from South Perrott in Dorset, on the borders of 
Somerset, crosses the centre of the county north-westwards by 
Bndgwiler, receiving the Yeo and ( ary on the right, and the 
Isle and lone on the left Among other si 1 cams are the Axe, 
which n^es at Wookey Hole in the Mendifs and flows north- 
westward along their base to the Bristol C hanncl near Blackroek, 
the Brue, whuh rises to the cast of Bruton near the borders 
of Wiltshire, and emers the Bristol Channel ncir the mouth of 
the Pairelt, and the Fxe (w’^h its tributary the Barle), which 
rises in Fxmoor forest and passes southward into Devon Some 
of the Somersetshire streams, especially the Exe and Barle, are 
in high favmur with trout fi heme 11 Weston-super-Mare is a 
flourishing sea id< lesoit, and Mmehead and other coast villages 
are also bce]ucnted 
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Geology — The oldest fonnation m the county is the Devonian, 
which extends eastwards from Devonshire across Fxinoor to the 
Brendon and Quantock hills, and consists of sandstones, slatv^ 
and limestoms of marine origin The Old Ktd Sandslom, the 
supposed estuarine or lacustruu cquivaUnt of the D<vonnn, is t, 
series of red sandstones, mirl, and conplomf rates whuh ust is 
an anticline in the Mcndips (vihirc they contain volcanic lock ), and 
also appear m the Avon goigi ind at Poitisluid I he Carbon 
ifcrous Limestone, of marine origin, is will disx>laycd in the Mcndip 
country (Cheddar Clifts, &e ) ind in the Avon gorge, at Weston- 
super Mare it cont uns volcanic rocks Tlie Coil Measures of the 
Radstock district (largely concealed by Trias and newer rocks) 
consist of two series of coal bearing sandstones and shahs sepirited 
by the Pennant Sandstone, locally the beds have been intensely 
folded and finite d, as at Vobstcr Indeed, all the formations 
hitherto mentioned were folded into anticlines and synclmes before 
the deposition of the Tnassic rocks fhc'-e consist of red marls, 
sandstones, breccias and conglomerates, which spread irrigularly 
over the edges of the older rocks the so called Doloniitic Con 
glomerate is an old slnnglc be leh of liias ic (Keuper Mill) agi 
The Rhaetn beds are full of fossils and miik Ihc fust inv ision of 
the distiicl by the waters of the Jurassic sea The 1 1 is eon ists jf 
clays and limestones, +li( latter are quained and aic fammi > for tin ir 
ammonites and reptilian lemains Above the 1 1 >s comes the Lower 
or Bath Oolite Senes (Inferior Oolite group, Tulhrs Earth ind 
Great Oolite group), chiefly iliys ind oolitic limestone the fimous 
Bath Stone is got from the Great Oolite Tin Oxford Clay is tin 
chief member of the Middle or Oxford Oolite Serns Above tlnse 
follow the Upper Cretaceous rocks, including the ( ault, Upper 
Greensand ana Chalk, which extend into the t minty fioin \\iUslun 
near Frome and from Dorset n« ir Chard Ihcie are apparently 
no true glacial deposits Low lying alluvial Hits ml peatbogs 
occupy much of the urf lee west of G 1 istonbury Caves in the 
Carboniferous limestone {eg Wookey Hole, ne ir Wells) have 
yieldccl Plcistoeiiie mamm''lia and pal eolithic implements Ihe 
thermal waters eif Bath (120° F) are rich m caleuim and sodium 
sulphates, &c 1 he chief mine r its >re coal, freestone anel limestone, 
and ores ot lead, zinc and iron 

Agriculture —The chin le part ikes eif the mildness of the south 
western counties gene r illy A lugh proportion, exceeding four- 
fifths of the totil irei of the county, is under eultiv’tion In a 
county vvhoro cattle fee ling ami dury firming arc the principal 
branches of husban ny i very Urge aiea is naturally devoted to 
jiasturc and there are large tracts of neli meadow land along the 
rivers, where many of the Devonslnre i irmers place their heicls to 
graze Floods, however, are common, and the beuneisct Drainage 
Act w IS jiassed by parliament on the nth of June 1877 providing 
for tlie '"iipointment of commissioners to tike me isures for the 
elramage of lands in the v illeys of the Pairett, Isle, Yex) Blue, A\( , 
Caiy and Tone Cheese is made in various p irts, notably the f .mous 
Cheddar Cheese, which is nude in the fums lying south of the 
Mendips Sheep farming is practised both in the lowlinds and on 
hill pastures, I eieesters ind Southdowns being the f ivouiitc breeds 
In the Vale of launton In avy crops of wheat aie raised this gi im 
birlty and oats being raised on ibout equal areas funiqis, 
swedes and mangolds occupy most of the ue i undei green ciops 
Somerset r inks after Devon and ITi ri ford in the extent of its aj-iph 
oreh irds, and the eider made from these apples forms the common 
drink of the peasantry, besides being lirgely exported Wild deei 
art still found on Kxmoor, wheie there is a pccuh ir bitcd of jHmies, 
haidy and small Hit Biistol Channel and Bndgvv itti Bay abounel 
in while and shell fish salmon and htrnng ^re also caught, the 
principal fishing stations be mg Porlock, Minthead and Watchet 

Other Industries — Coal, from the Mcndip,, and freestont largely 
quarried near Bath, are the chief mimril jirejducts of bemerset, 
ilthough brown ironstone, /me, limestone and sm ill quantities of 
slate, gravel, sand, sulph \U of strontia, gy^isum, ochre. Puller’s e arth, 
mail cement, cop])cr and manganese are also found 1 eacl mining 
IS c irried on near Wtllmgton, and lead washing m the Mcndips but 
these industries, like the working of spathose iron on among the 
Brendon hills, are on tin want Ihe chief manuf 'ctiircs are those 
of woollen and worsted goods, made in a Urge number of towns 
silk made at Promt, Taunton and Shepton Malkt, gloves at Yeovil, 
Stole* Mar lock and f uinton lace at Chard hntn and sailcloth at 
Crtwkcrne, horsehair goods at Bruton, Castle Caiy and Crcwktrnt , 
crajie at Dulvtrton ind Shepton Mallet Tobaeco, snulTand spirits 
are also manufictured and there are large potteiies at 1 .nelgwater, 
where the celcbrited bath-briek is made, and at Weiton suptr- 
Mare caiTiage works at Bath and Bridgwater eiiginetring and 
machine- works also at Brielgwattr On the Avon cojipcr and iron 
are smelted, while several other rivers jirovade power for cotton, 
worsted and paper mills The bulk of the export trade passes 
through Bnstol, which is situatcfl mainly in Gloncestei shire, though 
it has largo docks on the Somerset side of the Avon, and others at 
Portishead 

Commumcatton — Somerset is well furnished with railways 
The Great Western runs between Frome, Radstock, Bath am’ 
Bnstol, and from Bnstol it curves south-west through Weston ann 
Sndgwater to Taunton, dividing there and passing on into Devon 


Branches leave the mam line for Portishead, Clevcdon and Mmehead 
on the north, and for Witham Friary via Wells, Yeovil via Langport, 
and Chard via Ilminster on the south The South Western main 
hill from London passes through the south west of Somerset 
limning fiom leinplecombe to Axmmsler in Devon and the Somcr 
set and Dorst t riiiiij from Bath to Shepton Mallet via Radstock 
the Kiniiet and \v&n C ind flows from Bradford m Wiltshire to 
Bath, c-nd there joins the Avon, mci ting on its w ly the two branches 
of the Somi rsclshiic Coal Canal which flow from Paulton and 
Radstock Ihe launton and Bridgwater Canal flows into the 
River Parri tt 

Population and Administration — The area of the ancient 
(uunty IS 1,043,409 acres, with a population in 1891 of 484,337, 
and m 1901 of 508,256 The area of the administrative county 
is 1,037,484 acres The county (ontains 40 hundreds and two 
liberties The municipal boroughs are — Bath, a city and count> 
borough (pop 491839)- Bridgwater (15,209), Chard (4437), 
Glastonbury (4016), launton (21,087), Wells, a city (4849), 
Ytovil (9861) The inban distruts are - Burnham (2897), 
CJevedon (5900), Crewkerne (4226), Frome (11,057), Highbridge 
(2233), Ilminster (228a), Midsomer Norton (5809), Mmehead 
(2511), Portishead (2544), Radstock (3XS5) Shipton Mallet 
(5238), Street (4018), Watf bet (1880), Wellington (7283), Wtstr n- 
suptr-Mare (19,845) W ivelisi ombe (1417) Among oil ir towns 
may be mentioned Bruton (1788), Castle Cary (1902), Cl iddar 
(1975), Keynsham (3512) and Wincanton (1892) The countv is 
in the w'estern circuit, and assizi s ire held at Taunton and Wells 
It has one court of (juarUr ‘'cssions, and is dn ukd into 22 petty 
sessional di\ isions 1 he boroughs of Bath and Bridgwater have 
‘•eparate ( ourts of quarter sessions and commissions of the peace, 
uid those of launton, MclK md \<'(ivil have separate commis- 
sions of the peaie Ihe total number of civil pinshcs is 485 
bomerset 1. in the diottsc of Bath and Wells, exrfpling '■mall 
peris in the dioce es of Bnstol and Sihsbury, it contains 508 
ecclesi i^tu-il pan hes or districts, wholly or in put Ihcre are 
seven parliarnentar) divisions — Northern, Wells, frome. Eastern, 
Southern, B^dg\^'atcr and Western or Wellington, cieh return- 
ing one member, wliile the parliami nlary borough of Bath 
returns two members, and that of Taunton one member, uid 
the county includes the greater part of ti e southern division of 
the parliarnentar}* borough of Bnstol 

History — In the 6th century Somerset was the debatable 
borderland between tl-e WYlsh and Saxons, the latter of whom 
pushed their way slow'ly westward, fighting battles yearly and 
1 aising fortification^ at important points to secure their conquered 
lands Their frontier was graduall} advanced from the Axe to 
the Parrett, and from the Pi'rrctt to the Tamar, Taunton being 
a border fort at one stage and Exeter at another By 658 
Somerset had been conquered by the West Saxons as far as the 
Parrett, and thcie followed a struggle bitwetn tit kingdoms of 
Wessex and Men la, dctidtd bv a great victory of Ine m 710, 
whuh ltd to the organization of the lands east of tlie Parrett as 
part of the kingdom of Wtssex Ihert were still otcasional 
inroads by the Welsh, Taunton C iHle being captured in 721, but 
from the 8th century the West Saxon kings were rulers of wh it 
IS now known as Somersetshire About this time the bishopric 
of Wells was founded and the monastt ry of Glastonbury re^l* rtd 
by Ine Ihe next huntlrtd and fifty years were the period of 
19 anish mv asions Egbert, king of Wessex, betame Bretw xld i 
or overlord of all Engl ind in 827, and under him Wes ex with 
the other frontier kingdoms was organized for defence again t 
the Danes, and liter the assessnunt of dam geld led to the sub- 
division of Wessex for financial and military purposes, which 
(rvstalhzed into the divisions of liundrcds and tithings, probably 
with the system of a^ essnunt by hiiiation King Alfred s vic- 
tor} in 878, followed bv the Peace of Wedmore, ended the incur- 
sions of the Danes tor a time, but a hundred years latei they 
were again a gieat danger, and made frequent raids on the W'est 
(oast of Somerset At si'mc time before the Conquest, at a date 
u ut11\ given as 1016, though evidence points to a much earlier 
and mere gradual establishment, England was divided into shirts, 
one of which was ‘somerset, and tradition gives the name of the 
first e irl as Hun, who was followed by Earnulf and Swev n, stm of 
Godwin 1 here h is been curiously little v anation in the territory 
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lacluded m the county, from the date of the Gheld Inquest 
in 1084 to the second half of the 19th century, wlien certain 
minor alttrallons were tnade m the county boundaiy These 
have been practically the onK changes in the county boundary 
for 900 yeai if wc except the exclusion of Bristol from the county 
jurisdiction m 1 373 

At the ( onquest Somerset was divided into about 700 fiefs 
held almost entirely by the Normans The king’s lands m 
Somerset weie of gre it extent and importance, ind consisted, m 
addition to the ineunt demesne of the Ciown, of the land5> of 
Godwin anel h arl llaiuld and the estates of Queen h-dilh who (lied 
m 1074 Die bishop of Wmelicster ejwnccl a va'-t piopcrty of 
which Taunton was tlie eentie, and about one -tenth of the county 
was meluclcd m Uie estates of the bishop of Coutances, which were 
akm to a lav barony and did not ele eend as a whole at the 
bishop’s death Ihe ehurclus of Glastonbury, Alhelncy and 
Muehelnev still owned vast linds, but Norman spohalton had 
deprived them of much that th(> had hi Id be foie the tonqiicA 
Among tilt great ) ly tenants who divided the eontitiered lands 
were the count of Moitain (the Conciiuror half-brother), Rogti 
dc Gorctlles, Walter dc T)onai, Roger Arundel and Wilham de 
Mohun About this tune or t little later man\ Nyr>i*ian castles 
were built, some of wliuh have survived The tnsUcs at 
Riehmont (nefir West Ilarptice), Nunney, harleigh, Bueigwater, 
Stoke Courc) , launtoa anel Dunster weie probably the most 
important Somerset w vs very ncli in boroughs at the time of 
Domesday, which points to a eonsidcrahle develojmunt of tiadc 
before the Conepicst, Bath, Diunton, llehestcr, Frome, Alilbornc 
Port, Brpton, Langjiort anel Axhridge weie all h^M'oughs m 1087, 
and there was the nucleus of a bo ough at Yeovil Somerton, 
Ilchester and launton were since ively’’ the mccting-places 
of the shire (ourt Dierc vvcie joint sheriffs for Somerset and 
Dorset until 1366 when a separate sheriff for cadi county was 
apjiointcd In the 7thtentui"v Somerset, as part of the kiiigelejm 
()i Wessex, vvvs included m the diocese of Winchester ihe new 
hishoprie of Shtrbome, founded in 70e|, contained Some rsct until 
gio, when thf .ee vvU'^ dmdcyj into llie dioteses of Salisbury, 
J'AcUr anel Wells,, the lattei iiuludmg the whojc eountv of 
Simerset Die dioecse w'vs divided into three ai e hde iconries . 
Bath with two detmt^ les, Wells with seven, and Tatuiton with four 
Disputes liciween the ehapteis of Bafh and Wells as to the 
election of the bishop led to i compiomisc in 1245, the election 
being by the ehipters jointly, and the sec being known as the 
bishopric of Ikilh and Wells Ihere has alvvav s been a strongly 
marked division of the (uimty into East and W’est S unersct, a 
relic of llie stniggle^ between the Welsh and Sixons, which wa> 
recognize d for p uh vme ntarv purpu iCs by the ai t of 1832 S >mci- 
set contained 37 hundteds in 1087, and now contain, 41 1 heic 

liavo been considerable modifie itions of these hundudal divi- 
sions by aggregaticui oi subdivision, but since the j 3th century 
there Ivas be<n little change Die mceting-phcc of the Jundred 
courts was at the village or town which gave its name to the 
hundiocl in the ci,cs of Bruton, C uimn^ton, t iihamplon, the.v, 
(hewtem, trewkerne, hrenuc, G1 iston Ivvelvc Hides, Huntspill, 
Kilmcisdon, Kingsbury Fist, Milverton, North Cuny, North 
Fetherton, Norton Ferris Pitney, poitbury, Somerton, South 
Petherton, Taunton, iintmhull, Wcllow, Wells Forum and 
Wintcrstcvke Die hundred of Abdiek <vnd Bulstone met at 
Ilford Budges m Stoel lineh Magdilm, Andersfield hundred 
court was held at the h.imlet of Andsrsfie'kl m the pansh 
of Go>thuirt, Bath loiuni liundied met at WYde ombe, Beinp- 
stone at a huge stone in the p,uish of Allerton, Brent and 
Wrington at South Brent, ( alsash at an ash tree on the road 
between Castle taiv and \eovil, Hurteliffc and Bedminster 
at a lofty cliff between llu paiishes of Barrow Gurnes and 
Winford, Ilorethornc or Iforethornc Down ne ir Milboine Port, 
Whitstone at a hill of the s.ime name near Shepton Mallet, 
Whlhtun and Treemanors m the Village of \ViIliton m the parish 
of St Deeumans, .md Whitley at Whitley W’ood m Walton 
parish In the ease of Kingsbury the meeting place of the j 
hundred is not known The great liberties of the county ware ] 
Cranniore, Wells and Leigh, which belonged to the abbey of j 


Glastonbury , Easton and Amril,l and p!ai^pton and Clavertph, 
which were the liberties of the abbey of Bath , Hinton and 
Norton, which belonged to the Carthusian priory of Hinton , 
Witham Pr.orv, a liberty of the house of that name , and Wllhton 
Freemanor, which belonged for a time to the Knights Tetnplars, 

i he ( hief families of the county m tlie middle ages were those 
of Dt Mohun, M ilct, Revel, Dc Courcy, Montacule, Beauchamp 
and Beaufort, which bore the titles of earls or dukes of Somerset 
from 1396 to 1472 Edward Seymour was made duke of 
Somerset m 1547, anel in 1660 the title was restored to the 
Seymour family, by whom it is still held The marquess of 
Bath IS the rcpicscntativ'e of the Ihynne family, which has long 
bee 11 settled m the c ouuty, and the pre^deecssors of the earl of 
Lovelace have owned land in Somerset for three centuries 
Hinton St George has been the seat ot the Poulett family since 
the i6th century • 'Ihc Dc Mohun family were succeeded in the 
14th eenturv by the Lutlrclls, who own great estates round 
Dunster Castle 'Ihe families of Hood, Wyndhain, Aeland, 
Straeliev, Brokeley, Poitman, Hobhousc and Trevelyan have 
been settled m Somerset sirut the 16th century 

Somerset was too distant and isolated to take much share in 
the carlv baronial rebellions or the W vrs of the Roses, and was 
really without political history until the end of the middle iges 
1 he attempt of Perkin Warbec k in 1497 received sorpe sypjjort m 
the county , and m 1547 and 1549 there were rebellions against 
cn< losun s Somersc t took i considerable part m the Civil War, 
ind with the exception of Tvunton. was Royalist, all the strong- 
holds being ginisoncd and held for the king Waller was 
defe ited at Linsdown near 13 ith in 1643, and Goring at the 
baltU of Allernwor in 1643 This defeat wis followed by the 
capture of the c istlcs held bvthe Roymlists Bridgwater and Bath 
fell 111 July 1643 Sherborne ( astle was tiken m August, and 
after the capture of Nunnev, Farloigh anel Bristol in September 
1645 vvholc county was subdued anel vary heavy fines vveic 
inflicted upon the Royalists who included nearly all the great 
landowners of the county Somerset was the theatre of Mon- 
mouth’s rebellion, and he vvvs proclaimed king at Taunton m 
1683 The battle of Sedgemoor on the 4lh of July was followed 
in tlie autumn by the Bloody Assi/e held by Judge Jeffries 

Somcibct has always been an aguculluial caunly trrain vvas 
giown and exported from the nth ccnluiy lo the cud of the i8th 
Cider miKin,^ his be<n caiued eni foi centunis Among either 
e irly induslm s s ilmou anel herimg fisheries on the wost coast were 
very proJilvble, and imning on the Meiulnis elated from the jire 
Kom in iioel Steiue epiauying al Hambilou Hill iiid Balh began 
V eiy eaily in the lusluiy of the county, and tlie le ul mines at Welling 
loll ind the si ite qiuuiies at V\ ivehseombe and Tieboiough have 
been V eirked foi more thui i (eutury Coil Ins been mined it 
Kid Imk fiom a veiy icmole date, but it did not become of gieat 
imiKirt nice eoiunu 11 lally until the t ouuty w is opened up by e in il 
and railw iv's m the 19th century Slicej) fiuming was laigely 
came el e)n aftei the pcuotl of enclosuies, ind the woollen li ide 
llouiished. in Fiejmc, Bath. Biidgwalei, raimtoa vud many olhei 
towns fioni the- iph to the iQln e-cntunes (dove making was 
cinlre.d at Sl<»k( uiel Yeovil at t]io end of the i8th e-eiitury and 
bce-ame an important subaduuy occupation m many eoimtiy 
ehstiictb Tlic county was represented m the paihament of 1290 
uiel pre>bably m tin curlier ijailiaim alary e-ouneils of Ilcniy III 
In 1293 it was represented by two knjghts, and twehx lioroughj 
returned two buigeisscs each Iheic have been m my fluctuatiom 
m tlie borough le-presentation, hut the county eoutmued to return 
two members ujiUl 1832, when it v\as divided into Somerset East 
anel Sumeiset West, each ot which divisions lelurned two members 
Two adehtional members weir returned after 18(17 for a third — the 
Mid Seiinerset — division of tju county, until by the act of 1885 the 
vvholc county was divided into seven divisions 

hitiqutlic^ —The great pos e sums of the bishopric and of 
the abbey of Glastonburv' led to a remarkable lack of castles in 
the mid part of the county, and also tended to overshadow* aU 
otlicr (cclesiaMical foundations Even in the other parts of 
the I uunty c astlcs are nor a prominent feature, and no monastic 
churches remain perfect except those of Bath and its cell, 
Dunslci At the dissolution of monasteries Bath was suppressed, 
the mon x^iery of Glastonbury was destroyed, as were most of the 
smallei monasUrus also Of those which have left jpxy rchiginiS,, 
Woodspnng, Montacute (Cluniac) and Old Deeve (Cisft,rciafl) 
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art tibe mdst vewiarftabk. Atholney, fbumdcd by Alfred oir the 
spot tvhere he found shelter, 1 ms utterly perished Montacute 
and Dnnster fill a plarc in both icclesiasticaJ and military history 
Ihe castle of Robert of Mortain, the Coiwiueror’s hrotlier, was 
built on Iho peaked hill {mt»t s cuuius) of Lcodg iresburh, where the 
holv tioss of W ilth ini wiis found The prioiy arose at the foot 
Dimstor, one of the few inhabited eastles in England, stands on 
a hill erowned by an English moimfl Besides these there arc 
also remains at Nnnney and Castle (ury In ect lesiastic il 
archiltcctiiro the two groat churches of Wells and Glastonbiuy 
supply a grcit study of the dovclopmont of the Eailv Engli.h 
style out of the Norman But the individual architerlural 
interest of the rounty lies m its great parish diuichcs, diitfli 
in the Perpendicular style, which arc especially noted for thiir 
magnificent towers^ They are so numerous that it is not ea-.\ 
to select examples, but besides those at I?ith, Taunton and 
(jlastonbury, the churches at Brnlgwater, Cheddar, Crewkerne 
Dunster, llmmster, Kingsbuiy, Leigh-on-Mendip, Mariock <uid 
Yoovd ma> be specially indicated Of c.irbcr work the^rc is 
little Norman, and hardly any pic-Concjiicst, but there is u 
characteristic local style in some of the smaller buildings of lh< 
14th century Ihe earlier churches v^eie often (riuiform, and 
sometimes with side towers In dnmestu nrnnns no di trut 
is richer, owing to the abundance of good stone tlcvcdon 
Court IS a very fine inhabited manor-house ol the 14th < tmlirv 
and the houses, great and small, of the I'jth, i6lh and i7lh 
eenturies are very numerous Indeed, the si\ le his never quite 
gone out, as the gable and the mullioned window have lingiud 
on to this day Barrington Court in the i6th centun' ind 
Montacute XIousi in the 17th aie* specially fine exanijiles Then 
are also some veiy fine barns, as at Glastonbiuy, Wells aucl 
Pilton 

Soc J Collinson ITistoyv and Atdiqmtic^ of the County of 
(Rath, tygi) W Htsforv (inxl Antiquthe'; of Sonui <•/ (l^)n(l<)n 

JS39), K W E.yton Dome-iday studie<; Aualv^is of the So 7 ntr<.ii 
Survey (London, ibbu), 1 I JJwoitliy, 11 Sowo^it Wm/ hoof 
(Dialect Soeiety, London, 1886) Roger AI)th<! and Uortins of 
Sominet (Lonckm, 11887) C R R Itarntt Soniet'^it Ih^hjavx 
ibacwi (I oiKlon, 1804) C Wiltcis JiM^one Sot dv/ 

(London, i8<)7) ] ntoita i otitify Hi<;lary Sonuruf ds<> vinous 

inibheations liy tin Somiisit Rnord Socuty, the I ,oeecdtuq<! of the 
Som<’ri>£< Aniiacologual and Natural Hntorv Soitely, uul Sontu’^el 
Nuto!> and Queries 

SOMERSWORTH, a (ity of '*treffoid eouut>, New Ilamp 
shire G S A , on the S vlmon halls Rivi r s N ol Dover, uul 
opposite the town of BtnMck, Maine, jiidustnally a pirt ef 
bomersworth Pop (1890), 6,^07, (1900), 7023 (3166 lorcign- 
born), (igio), 6704 Somersworth is served by the Boston A 
Mime railro ul and is cnuieeted nv elect ne line with Koehester 
and Dover The ri\ei furmdies good w >tei power, and the cil\ \ 
(hief interests are m the mmufadure of cotton and uoc'llen 
goods, and bools and shoes It ha-, ipiiblu libi ai\ In the outh 
west part is (cntral Pork, Ivmg along the shuie of Will ends 
Pond Ihe mimu ipahty emms and opeiates the waleiwork^ 

A settlement was established here m the lallei pait ol the i7lh 
century, when the teriitory was a p.ait of Dover In 1729 the 
parish of Suinmerswoith was oiganiztd, in i7S4lhispajish wa, 
erected into the town of Somersworth, in 1821 tlu fiisteompam 
was formed to develop the water powei and establish cotton inel 
woollen milli, m 1849 fhc southern hdf of the town wis set- 
off anel imorporated as Rollmsford, ind m 1893 Sonieib- 
worth was chartered as a citv 

See W D Knapp, Somersworth, an Historical Shttch ( 1894 ) 

SOMERVILE, WILLIAM (1675-1742) luighsh fxu (, eldest son 
of a countiy gentleman, was born it Edsionc, Worcedershirt, 
on the 2nd of September 1675 He was educated at Winchester 
College and at New College, Oxford Alter his father’s death 
m 1705 he In ed on his estate, devoting himself cspeiiall} to held 
sports, which supplied the subjects of his best-knowat poems 
His publications were The T%vo Springs (1725), a fable, Otca- 
stonal Poems . (1727), The Chase (1735) Uohbinol, or the Ruud 
Games (1740), a burlesque poem, and Fteid Spoih (1742), a 
poem on hawking Somcrvile died on the 19th of Julv 1742 
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His Chasd pasStfi through tnany editions It was lUusiralLd by 
Bewick (1790), by btotliarel (i&oo), and by Hugh riiomson (1890), 
with a preface by R F bharji 

SOMERVILLE, MARY (1780-1872) British scicntifu writer, 
wastheduighttrof Admiral Sir William tjcorgf hairfax and w is 
born on the 26th of Dk ember 1780 m the m insc of Jedhurt^h, 
the house ol hei mother’s Mster, wife of Di Ihomas Scmervillc 
(1741-1830) author of My Own Life and 'linu^ wluwc on was 
her sccoreMnish ind Sh' leeened i lathcr dcsul'oiv ediieation, 
and misteied al'S Ina uid 1 lulid 111 eeiet alter she hid left 
sehool uul without an\ exei ineenis he Ip In 1804 hr ni irned 
her (ou'-in, Ciptim Simuel Geig, who dud m j8o6, anel 
m 1812 she m irned another rousin, Dr W liliain Soincivillc 
(1771-1860), in'-poetor e>l the irmv medical b)<rei, who encour- 
aged inel greatly iided hci in the tiulv of the phy iral sciences 
After hfT mutiaGC '^he naelc the u cgiaintajice of the must 
(inment seiintifie men of the time among whom her talents 
had a.,tr''eted attention hefme she had aiejuiied general fame, 
Laplace paying her the eomphment of t uing that he was the 
onb veeiinau wluj unclersteieiel his woil s If iving bcem requested 
by Loiel Biough im to lian late toi tlie Soe irtv for the DilTusion 
of U eful Kiiowleelge tlic Meianu/ue Ctlesic of 1 'pl < e, she 
greallv pipulinzed Us loim, and ils puldicatum in 1831, 
under the title of The Mtihamsm of the Hxavens, at onee 
maele her fimevus Hci ether works irc the Conne\io-n of ihe 
Phv^icol Sdticis (1834) Physical Giogtapliv (1848), and 
Moheutar and M’cio'^iolur Saei ce (1869) Much of the 
jxypulintv of her vviiting, was ehic ti tJuir eh 1 and crisp 
tvie and the iinderhing cnthiisiism for her Miliieet wliieh 
peiv ulcd tlietn In 1S33 she rc( cited i pcnsiem of /300 from 
goveimr.ent She dud at Naples on the 28th of November 
1872 In ibt lollow mg year (here appeared \\lv Pdsonal R(Col~ 
leehor s eon'-iting of re rninisKnees written eluiing her eild 
icrr md ot gre U interest both for \vh at tiny reve il of her owoi 
eliaiaeter uul life and the glimpses they afford of the literarv 
uacl c’eiitific oeiety of b\ gone lime s 

SOMERVILLE, a e ity of Middlesex county , M issachusetts, 
USA on the Mvstie Riyer, aeljoining Boston (( li irleslowm), 

( rMbri('"'e Mcdfoid and *\rhngton Bop (1890), 40,152, 
(j<;oo) 61,64,, of whom 17232 were lureigi bom, (1910 

census) 77 236 Of the foreign bom (m 1900) 6400 were 
1 mdisl -( anedians, 5542 W'ere Irish, 1321 were English, 610 
weic l'ieneh-( anadians, 590 were Italians, 576 we^re Scotch 
ind 556 weie Swedish Somcnille is served by the Boston & 
Til me rulroacl uul by suburban electric railw<ay lines It is 
a u idontial anel manufacturing uburb eif Boston, of wdnch, 
mdustinllv, it foims a part, it is meludecl m the metro- 
politan water, ‘twei and park districts, and m tJie Boston 
pu 111 eli.trut It compriHs an irregular (1 ind) irea eif 406 
sq m 111 the Mystic Valiev and along a laiige of lulls or iidges, 
of w'hich tilt lugest are PmspuCt Sjmng Vinter, (cntral and 
(lircndou lulls Among ito pubiu buildings and institutions 
aie a fine public Iibraiy (1872) witli 80 000 suluines in ie)o8, tlu^ 
eity-ball i stale armourvg S unci \ file Hospital, the eitv peior- 
hou e, a Reuii in ( alhohr home for the aged, and tw'o high 
se hools (1 ngli h and e 1 assn al) Among the parks ai e Bi ii uiw av 
Bark, Centril Hill Park Bn spect Hill Bark, Lineoln Bark and 
Nathan Tults Park The total V'llue eil the euv’s 1 letorv 
product in lejos was $22,955,197, an inereast of 14 4 jiei cent 
ovci that ot 1900, m 1890 the jire'diiet \ iluc was only 87 307 322 
The establishments mehide sUughtcnng and mcat-jiaekmg 
hem es who e produet is b\ far the mo'-t valuable m the eitv, 
bit ae bents, finishing f ictones, glass-works, maehmt sliops, tube- 
yvorks, jewelry faetoru s and a desk factory Tluie ite also 
luinlKr and <oil \aiels Blue slate-stone used for building 
purpo,cs is quarried 

Sjmeryfik, origin? IK a part of Charlestown, wvos settled in 
16,0 Six bundled at res, the “ Ten Hills Farm ’ were granted 
hcie m 1631 to ]ulm Wmlhrop, y\lio bufit and launched here 
m that year the “ Blessing of the Ba\ ' tho first ship built m 
Mas aehii setts For more thiUi a century it was a spai ely 
settled firming eommunitv, the only artule of manuf.Miuic 
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hefng brick*? On the 19th of April 1775 the Briti'?h columns 
returning from Concord were harassed by the farmers here, 
<1-, m th( other towns along the line of march Scveial oi the 
hills of Somcr\ ille {e g Prospect and Central Hills) were fortified 
during the siege of Boston On Prosper t Hdl on the i8th of 
July 1775 Israel Ihitnam raised the “Appeal to Ibaven” 
flag, and here al^o is said to have been raided on the ist of 
January 1776 one of the earliest of the Continental standards, 
the Union Jack and Siripes On Powder House Hill (originally 
Quarry Hill), in Nathan fufts Park, thv-re still stands an 
interesting old shte-stone powder-house, a tircular building 
30 ft high, with a conical cap, origmall) built (about 1703) for 
a Windmill, deeded in 1747 to the Massachusetts Bay Colony, 
used in 1756-1822 a a powder-house, and now marked by a 
bronze txblet erected by the Massachusetts Society of the 
Sons of the Revolution, on the ist of September 1774, Geneial 
Gage seized 250 half-barrels of powder stored here in antuipa- 
tion of the outbreak of hostilities, m 1775 the powder-house 
heiame the magazine of the American forces besieging Boston, 
and at that time Nathanael Greene maintained his headquarttrs 
at the Samuel Tufts House, and Charles Jxe had his hcael- 
quarters at the Oliver Tufts House, m Somerville After the 
battle of Saratoga some of Burgovn( ’s officers were housed 
here The opening of the Middlesex Canal through the town 
in 1803 and of the Bo Aon & Lowell railroad in 1835 gave an 
impetus to the town’s growth In 1831 an Ursulme Convent, 
built in 1827 on Mt Benedict, was sacked and destroyed by an 
Fvnti-Catholie mob In 1842 Somerville w is separated from 
Charlestown and incorporated under its present name, it was 
''ha»-tcred as a city m 1871 

See T H Hurd, History of Middlesex County (3 vols , Philadilplna, 
1890), S A Drake, History of Middlesex County (2 vols, Boston, 
1880) t, A Samuels, Somerville Past and Present (Boston, 1897), 
VIiss M A Haley, Ihe Story of Somerville (Boston, 1903) 

SOMERVILLE, a b irough and the county scat of Somerset 
mnty. New Jersey, 11 S A , in the north central part of the 
date, on the Raritan River, about 36 m S W of New York 
"itv Pop (1890), 3861,(1900), 4843, of whim 560 were 
orcign bum, (1905, state census), 4782 It is served by the 
entral riilioad of New Jersey and by inter-urban electric 
fines Adjoining the borough on the west is the town of Raritan 
^vop in 1905, 3954) Places of interest m Somerville are the 
)ld Pars()n''gc of the Dutch Reformed Church, built in 1750- 
1751 of bruk imported from HolUnd bv the Rev Iheodtru 
jaeobus Frclmgliu\sen, the first pastor, the Wallace House, 
juilt in 1778 and occupied by General Washington as his head 
juarters during the following winter, when the mam army was in 
amp at Bound Brook, and Duke’s Park (partly m Raritan), 
he immense private estate (laid out as a pai k and open to the 
)ubli() of James B Duke, president of the American Tobacco 
company Somerville has a fine county court-house (1909) of 
Alabama white marble Among the borough’s manufactures 
ire stoves, ranges, soil pipes, bricks, woollen goods and sh'rts 
)ettlement^ were made within the present limits of Somerville 
n the last quarter of the 17th century, and the village was at 
irst called Raritan, all that pait of the Raritan valley from 
3ound Brook to the junction of the north and south branches 
)f the river, and including tht present Somerville and Raritan, 
hen being popularly called “ Rantans ” The present name 
vas adopted in 1801 Somerville became the county scat m 
783, after the destruction of tlie murt-hou c in what is now the 
lorough of Millstone (m llill borough township, about 6 m 
outh of Simerville) on the 27th of October 1779 bv British 
roops under Gilonel John Graven Simcoe, it was incorporated as 
i town m 1863, and as a borough in 1Q09 
SOMME, a department of northern France, formed m 1790 of 
i large part of the province of Picardv (comprising \ eimandois, 
Janterre, Ami6nois, Ponthieu, Vimcu, ind Marquinterre) and a 
mall portion of Artois Pop (1906), 532 567 Area 2423 sqm 
t IS bou icled on the N by Pas-de-Galais, E by \isne, S by 
bsc, and SW by Seine-Inf^neure, and its sea-eoist extends 
iS m along the English Channel Two streams flowing into the 


Channel— the Autlue on the north atid the Bresle on the south- 
west-bound It in these directions The surface consists of 
great rolling plains, generally well cultivated and very fertile 
T he highest point, about 700 ft above the sea, lies m the south- 
west, not far from Aumale Trom the mouth of the Authie 
to the Bay of the Somme the coast is lined w'lth a belt of sand 
dunes about 2 m bioad, behind which is the Marquenterre, a 
tract of 50,000 eeres reeliimed from the sea by means of dykes 
and traversed by drainage canals Ihe Bay of the Somme, 
obstructed by dangerous sandbanks, contains the three fi*:hmg 
ports of Crotoy, St Valery, which is also the chief commercial 
port, and Lc Hourdel Next come the shingle banks, behind 
which the low fields of (jiyeux (25,000 acres) have been 
reclaimed, and then at the hamlet of Ault commence the 
chalk cliffs, which continue onwards into Normandy 

The river SommJ rises to the N N F of St Quentin in the 
department of Aisne, where it has a course of about 25 m , it 
traverses the department of Somme from the south-east to the 
north-west for a distance of about 125 m , through a marshy 
valley abounding in peat Commanded by Ham, Peronne, 
Amiens and Abbeville, this valley forms a northern line of 
elefence for Pans Apart from the water-power it supplies, the 
Somme is of great commercial value, being accompanied by a 
canal all the way from its source wjierever it is not itself navig- 
alVe From Abbeville to St Valery its lower course forms a 
maritime canal 165 ft wide, 12 ft deep, and 8 to 9 m long, 
capable of bearing at high tide vessels of 300 tons burden 
Irorn St Valery to the open sea the cement hollows out a veiy 
vaariable bed aecc'-sible at certain tides for vessels of 500 tons 
The most important affluents of the Somme — the Ancre from 
the north-east by way of Albert and ( orbie, the Avre from the 
south east b) Ro)e, and the Selle from the south by Conty— join 
the main streams at Amiens The Authie and the Bresle are 
respectively 63 and 45 m long The latter ends in a maritime 
carid about 2 m long between Eu and Tr^port 

The mean temperature is lower than that of Pans (49° F at 
Abbeville) The mean annual rainfall is 33 in at Abbeville The 
departrnt nt, ( sjiet lally in the north t ist, is one of the best cultiv iteel 
in 1 ranci beetroot for siiRar is the st ijile nop oi the P6ronne 
arrondFstment, cereals, chielly wheal, lodeler and mangel wurzels, 
oil plants, popjiy, colza, flax, hemp and jiotaloes are grown through 
out the dcpaitmi lit the latter mou 1 irgt ly on the se ibo iid Stock- 
r using of ill kinds is successfully carne d on No v\ iru is grown, the 
pnntip il (hmks being beer and cidti Market gar lening is of great 
impoi lance round Amiens Pc it cutting is actively carried on, 
the best quihtus ami the dec^ieot woikiiigs being la the villty of 
tie Somme, between Amiens ind Abbivilli Phosphate of lime 
IS 'Iso ui important mineral product Ihc minuf ictuic of a great 
vaiK of t( \tile goods, especially velvet (Amiens) of beet sugar and 
alcohol, ami of locks, safes anti the like (m the Vimeti), are chirac- 
terivtic industries of the department, which also cairies on saw- 
niillmg, flour nulling, brewing, dyeing, ironfounding uid forging, 
printing and the minufacture of paper, chemical products, machines 
and iionmongery hosiery (m the Santerre), &c Cereals, horses 
of tin Boulogne or Norman breetl, cattle, hemp and linen, and the 
manufactured goods are the exports of the department bt Valery 
(pop 3389) expoits vegetables and f um products (to England), ind 
shingk f(^r the manufacture of earthenware Besides the raw 
raateiials foi the manufacturing industries, wines and timber, the 
latte r largely mipenlcd at St Valery, dyestuffs and coal are imported 

The dipaitment is scived principally by the Northern railway, 
and its einals and rivers jirovule 140 m of navigable waterway 
Aelmmistratively the depaitmcnt conipri<^es 5 arrondissements 
(those of Amiens, the capitil, Abbeville, IVoullcns, Montdidier and 
Peronne), 41 c nitons and 83(1 communes Tlie deiiartment belongs 
to the acadimie (e dueatiem il ( in umsciiplion) of Lille, .pid consti 
rules the clion c of \micns, which city is nlso the seai of a court of 
ajipe il and the hcadepi 11 te rs of the region ot the II aimy corjis, 
wherein tire department is meluded 

The most nolowoithy places are Amiens (the capital), Abbeville, 
Mont lidier, I'^nmne, Doullius, bt Riquier, Cr6cy and If un, which 
arc tieated und< i those heaebngs Ihe following places may also 
be mentioned Albert (pop 0050), after Amiens and Abbeville the 
most populous town m the department and a centre for inaeluu 
construction Villers Bretonneux (pop 4447), a ccntie of hosiery 
manufacture, Corbie, once celebrated for its Benedictine abbey 
(founded in the 7th century), the cliurch o^ which (i0th-i8th century) 

13 still to be seen L’Etoile , with the well preserved remains of a 
Roman e''nip Follcville, which has a church (15th century) eont vn- 
ing the fine Renaissance tomb of Raoul de Laniioy, Picquigny, with 
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the remains of a chateau of the 14th, 15 Lh and i6th centuries, once 
one of the duel strongholds of Picardy, Kuc, whcic thcic is a hne 
chapel of the 15th century, and Tilloloy, which has a Renaissance 
church 

SOMMER, in an hitccture, a girder or main beam of a floor, 
if supported on two storey posts and open below, it is called a 
l/ress or breait-sumnur The word is also spelled “summtr,’' 
and IS the same as ‘Sumpter, ” a pack-horse, Fr sommier^ 

0 Fr sattme, from I^w Lat saltna, pack, burden, Gr miy/M., 
a-arreiv, to fasten a pack on a horse 

SOMMERFELD, a town of Germany, m the Prussian pro\ ince 
of Brandenburg, on the I ubis, 40 m S E of Frankfort-on-Odcr, 
by the railway from Berlin to Breslau Pop (1905), 12,251 
It has a Roman Catholic church, three Evangelical churches, 
several schools and a hospital Its manufactures of woollen 
cloth arc important, and it also contains §mshing and dye- 
works, an iron-foundry, boilcr-works and breweries 

SOMMERS. WILLIAM (d 1560). court fool of Htnry VITT , 
is said to have been brought to the king at Greenwich bv 
Ruhard Fermor, about 1525 He was soon in high favour with 
Henry, whose hheralitv to Sommers is attested by the ai counts 
of the royal household The jester possessed a shrewil wit, 
which he exercised even on Cardinal Wolsey He is said to have 
warned his master of the wasteful methods of the exchequer and 
to have made himself the advocate of the poor Ills portrait is 
shown m a painting of Henry VIII and his family at Hampton 
Court, and he again appears with Henry VIII m a psalter 
whii h belonged to the king and is now m the British Museum 
TTe was probably the William Sommeis whose death is reeordal 
m the parish of St Leonard’s, Shoreditch, on the 15th of June 
Ti^do 

For his position m loth and r7th century liter iturc sec T Nasli 
J'hasant Contedu called Sumtner'i last Will and Testaiveni (pr i(>oo) 

S RewKnds Good Newes and Had N'lwes (i<>22) aiul a popular 
account, A Pleasant Histone of the Life and Death of William Som 
miv^ (repiinlLd 1794) bee also John Doran, History of Court I ools 
(1^558) 

SOMNAMBULISM (trom Lat somnus, sleep, and ambtdare, 
to walk), Of sleep-walking, the condition under which people 
arc known to walk along while asleep, apparently unconscious 
of external impressions, return to bed, and when they aw ike 
have no recollection of any ot these oceiirremcs Sometimes 
the actions performed arc of a complicated character and bear 
some relation to the daily life of the sleeper Ihus a cook his 
been known to rise out of bed, carry a pitcher to a well m the 
garden, fill it, go back to the house, fill various vessels tjrefull> 
and without spilling a diop of watet, then return to bed, .ind have 
no recollection of what hid transpired Again, somnambulists 
have lx,en observed to write letters or leports, execute drawings, 
and play upon musical instruments Frequently they havi 
gone along dangerous paths, executing dehe itc movements 
with precision 

Four t>pcs of somnambulists may be noticed (i) those who 
speak without acting, a common variety often observed m 
children and not usually considered somnambulistic, (2) those 
who act without sixiakmg, also well known and the most common 
tvpe, (3) those who both act and speak, more exceptional, and 
(4) those who both act and speak and who h ive not merely the 
sense of touch active but also the senses of sight and hearing 

1 he fourth class is the most extreme type and merges into the 
physiological condition of mesmerism or hvpnntism (</»), 
and it is necessary here only to notice it in connexion with the 
subject of sleep Many observations inda lU that, .it ill 
events in some cases, the somnambulist engaged, for example, 
m writing, has a mental piclun of the p.agc before him and of 
the words he has written He docs not see what he rceli> 
writes This has been proved by causing persons to write on a 
sheet of paper lying on the top of other sheets After he had 
been allowed to write a few sentences, the sheet was carefully 
withdrawn and he continued his writing on the next sheet, 
beginning on the new sheet at the corresponding point where 
he left off on the first one Moreover, the somnambulist, b\ 
force of habit, stroked t’s and dotted I’s at the exact places 
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where the t’s and I’s would have been had he written eontinu Jusly 
on one sheet, showing that what he was conscious of was not 
what was before him, but the mental picture of what he had done 

Ihc following table, modified from two such tables given by 
Benjamin Bill (b 18^4) and Chambard in llicir classical article 
Somiiambulismc in the Dictionnairt- encvlopidique des uience!, 
tnCdicaUs, shows the relation of the various intermediate conditions 
of sleeping and awaking and of the ilrearaing and somnambulistic 
states The horuontal stroke indicates the prtsenee of the condition 
the name of which heads ’ 


Noimal waking state 
Sletp, 1st ilegrcc 
„ 2nd degree 
,, jrd degree 
Deep sleep 
Waking 1st degree 

„ 2nd degree (speci- 
ally dreaming 
state) 

, 3rd degree 
Comjiletc waking 
Dreaming state 
Ordinary somnambulism 
— (2) above 

Profound ^mnambulistn I 
(perfect unconscious | 

^ ncss) 

Somnambulistic dream 
(movements in a dnam) 

The somnambulist acts his dreim lb condition is that ot a 
vivid dreim m which tlu cerebrum 1 so active as to influence 
centres usually concerned m volunliry movements Under the 
dominant idea lu txeciihs the inovinients tint this idea would 
naturally exeite m the w ikmg stall Many of his movtments an 
in a sense jnirjios vc his eyes may be shut so that the movements 
are executed m the dark, or the ejts may be open so that there is 
a picture on the retma that may awaken no consciousness, and yet 
miy, by reflex nuchanisms, be the starting point of definite ami 
deliberate movements In ni iny cases he does not hear, the audi 
tory centres not responding but in others suggestive words may 
alter the current of lus elieam and le id him to pci form other actions 
til in what he mtcneled to do On awaking there 1 either no 
memory of what has taken place or the elim re collection of i fading 
elream 

It IS import int to no+iee that there is scarcely any action of 
which a somnambulist may not be cajiablc, and immoral acts from 
which the individual would shiink m waking hours may be per- 
formed with indifference Considering the abrogation of self con 
trol peculiar to the physiological condition, it is evident that no 
moral responsibility can be attached to such letioiis In ciscs 
wheic M)mnambuhstic jiropensities place a person in elangi^r, an 
ende ivoiu should be made to induce him to leturn to be el without 
awaking him as a rude iwakcmng may j^roduei a serious shock to 
the nervou system Impnry should then In made into the exciting 
cause of the somnambulistic dream such is i partieulai tram of 
tliought, over excitement, the leading ot sjteeiil books, the recollec- 
tion of an accident 01 of a crisis m the pe isoii s history, with the view 
of removing the cause if {lossible It should never be forgotten that 
somnambulism, like ebon a hjsteria and cjiilcpsy, is the expression 
of a general morbid jnedisposition in mdie-itiop e>f a nervous 
diathesis, requiring taiefiil treatment so as to avoid more elangeroiis 
niiiladics 

See also Sleep ind Mlscll vnu Nervl (phjsiology) 

SOMNATH, an ancient decayed citv of Kathiavvt'r in the 
province of Bombay, India Pop (1901) ^^41 It is sitiu'ted 
on i biv of tlu Arabian Sea I he port, whuh is called Wrl- 
wal, Is distinct fiom the tity proper (I)eva-Pattan, Somnath- 
Pdttan, or Pribfias) The latter eeeupits proniincnee on the 
south side of the bay, is ^urroundtd li) massive fortifications, 
and retains m its rums and numerous tonilis manv trails of its 
toinur greatness .as a eommere lal port But the city was most 
famous for the temple just outside its walls m whuli stood the 
gre.at idol or rather eolumnar emblem of Siv'^ uilled Somnath 
(Moein’s lord), whieh was deslroved bv Mahmud of Ghazni 
The famous “Gate of ‘^mnath ’ wlmh were supposed to 
have been c.arried off bv Mahmud to (ih’zni, hid probably no 
connexion with Somnath Ihey are built of deodar (11 ft m 
height and 9^ in width) ind are nehly carved m geuinelnc 
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Saracenic patterns Ihe gates were attached to the building 
covering Mahmud’s tomb at Ghazni until their removal to India, 
under Lord Ellenlxirough’s ordei s, on the evai nation of Afghani- 
stan in 1842 Ihty are now < ontained in the arsenal at Agra 

SOMNUS, the Latin name for the personification of sleep, 
m Greek Hvpnos (*Yirros) He is the son of Night and the 
twin bi other of Dc ith, with whom he dwells m tlic darkness of 
the underworld At first the difference between the two is 
strongly marked While Death is cruel and merciless, and 
never lets go his prey once '■cized, Sleep is gentle and kindl>, 
the bestower of rest and pleasant dreams, the soother of caie 
and sorrow Even Zeus is Unable to icsist his influence, and 
on two occasions was put to sleep by him at the instame of 
Hera In time, however, the conception of Death was gre itly 
modified, until at last he wis deputed as a beautiful boy, with 
or without wings In like manner, Skep cimc to lx used as a 
cuphemLsm for Death In art the rt presentations of Sleep 
are nuimrous and \arRd On the chest of ( vpsdus, Night w s 
depicted holding in her hands two sleeping chilelren - one white 
(Sleep), the other black (Death) His most common foim is 
that of 1 vigorous young man, with wnngs on his forehead, 
his atliibutcs a stalk of poppy, and a horn from whith he drops 
slumber upon those whom he puts to rest In Ovid (A/c/<7;« m 
■ 592) the home of Sleep is placed m a d irk grotto m the land of the 
Cimmerians, where he dwells surrounded by a band of Dreams 

See Homer Ihad xiv 231 — xvi 072, Hesiod, Theog 2t2, 758, 
Fuisanias, \ 18,1 

SONATA (from Tt il wnare, to souncH, m mu ic, origunlly 
merely a picee “pla\ed” as oppeised to “cantata,” a pieee 
sung, though the term is said to have been applied once or twiee 
to a vocal composition By the time of Corelli two polvphonie 
types of ‘onata were established, the sonata da chiesa and the 
iottala da camera 

The sonata da clnesa, generally for one or nxjre violins ind 
bass, consisted normally of a slow introduction, i loeisely fugued 
allegro, a cantabilc slow movement^ and a lively finale m 
some biich “ binary ” form (see Sonaja Lorms) as sugge ts 
affinity with the dance-tunts of the Suite (qv) I his scheme, 
however, is not, very clearly defined, until the works of Bach 
and Ilandd, when it bee nines the sonata par excellence and per- 
sists IS a tiadition of Italian violin music even into the eaily 
19th century in the works of BoeChenni 

The sonata da camera consisted almost entirely of idealized 
dantc-Uinc By the time of Bath and Handel it had, on the 
one hand, btiome entirely separate from the sonata, and was 
known .IS the smte, partita, ordre or (when it hrd a prelude in 
the form of i Lremh oper.a-overture) the overture On the 
other hand, the fe.atuics of sonata da chtesa and sonata da camera 
became freely intermixed But Bath, who does not use those 
titles, yet keeps the two types so distmct that they can be 
rceogni/ed by style and form Jhiis, m his six solo violin 
sonatas, Nos i, 3 and 5 are sonate da clnesa, and Nos 3, 4 and 6 
are calk d partitas, but are admissible among the sonatas being 
sonate da camera 

The sonatas of Domenico Scarlatti (qv) arc a special type 
(ktirmmcd chiefly by those kinds of keyboard tcehniqui that 
ire equally oppostd, on the one hand, to contrapuntal style, 
and on the other hand, to the supporting of melodies on i life- 
less ai ( ornpaniment Longo’s ( omplete collection of Sear) itti’s 
sonatas shows tint, short of the true developed sonata st vie, 
there is nothing between the old sonata da clnesa and Beet- 
hovenish experiments in unorthodox “complementary keys” 
that Scarlatti does not carry off with a dclighlfulh irresponsible 
“ impressionism ” that enables him to be modem m effect 
without any serious modern principle Grt.tt, however, as the 
\ iriety of his forms is now knowai to be, and numerous as are 

^ A movement is a piece of music forming a complete design, or at 
least not merely introductory and within such limits as cither to 
contain no radical change of pace or else to treat ch inges of pace m a 
simple and symmetrical altcrn ition of episodes Ihe first complete 
movement of a sonata seldom leads without break to thd others, 
except m modern examples but the later movements are often 
connected 


I the newly published slow movements, the normal Scarlatti 
I sonata is that which the concert-player popularues, fireworks 
m binary form, with a perfunctory opening, a crowd of pregnant 
ideas in the complementary key, and, after the double bar, a 
second part reproducing these ideas as soon as possible m the 
tonii Tire sonatas of Pandits arc mild ind elong.itcd works 
of this type with a graceful and melodious little sttond move- 
ment added The manuscript on which Longo bases his edition 
of Scarlitti frequently shows a similar juxtapoMtion of move- 
ments, though without definite indication of tlieir connexion 
The style is still trat cable in the sonatas of the later classics, 
whenever a first movt ment is in a uniform rush of rapid motion, 
as in Mozart’s violin sonata in F (Kocliel’s Catalogue, No 377), 
and m several of dementi’s best works 

The sonata m its mam classical significance is a work for one 
or two mstrumeifcs consisting of a group of movements, four 
movements being the full scheme, the last movement in the 
same key as the first, each movement normally in one tempo, 
complete in design, independent from the other movements in 
themes, but aptly related to them in key and style, and 
constructed m the Sonata Forms {qv) 

Ihough, since the time of Bath (when trios were called sonatas), 
the ttrm is not applied to works for more than two instruments, 
the full (and even the normal) tharac tens tics of this most 
important of all instrumental art-forms are rarely revealed 
except in trios, tjuartets, &.( , and symphonies 

SONATA FORMS, in musu Ihe sonata forms (see Sonata 
above) cover the whole ground of instrumental music from 
CPE Bach to the advent of the instrumental lyric as matuied 
by Sthumann and of the syniphoiiK poem originated by Liszt 
Ihey .vlso have i profound influent c on classital open and votal 
music, and htntc, by repulsion, upon Wagner, whose life-work 
consisted in emancipating the mnsie-drama from them The 
conditions which developed them were the conditions whith made 
Glut k’s reform of opera possible, for they are at once tht means 
and the expression of that i8th-(tntury change in tht language 
of music which made it a truly dramatic medium Hente our 
present task is the discussion of the largest and most central 
problems pure music has evt r di alt with , and, while the external 
tcthnicahtics arc numerous and piomment, they are significant 
only so long ts we maintain tht ir connexion with those problems 
with which the true masters (and only the true masters) of the 
sonata forms are toncemed Much, then, that is (Asential to 
the true sonata forms must come under the headings of instru- 
mentation, harmony, and other musical categories But here 
we must confine ourselves to the purely formal aspett, allowing 
only suth allusion to other ispects as will help us to see behind 
superht lal ippearances 

T The Sonata Style — The sonata forms are nprcsentative 
of the type of music tint attracts us primarily by its design 
and its Ivrgcr tontrasts, and only in the second place by the 
vatality of its texture In Bach’s art the reverse is the case, 
we listen thiefly to the texture, and our delight m the larger 
designs, though essential, is seldom more than sulxonseious 
Art-forms existed already in Bach’s time, in which the shape, 
and not the texture, was the objeit of attention, but these were 
lighter forms Bach himself w\s the greatest master of them, 
but he never transcended what was then their legitimate limit 
as an art which is related to his larger Avork rnueh as decorativ'c 
designs arc related to architecture Bach’s suites and partitas 
(see Suite) conLi'n (apirt from their great preludes, in whuh 
other principles are involved) one form embodied in several 
different dance rhythms, which is the germ from which the 
sonata was developed It is sometimes knowm as the “ binatv ” 
form, but as some eminent writers classify its later develop 
ment as “ ternary,” we shall here avoid both terms, and refc r 
to It in its earlier manifestations as the “ suite ” form, and in 
its later vs the “ sonata ” form In the suite it may be repre- 
sented by the following diagram — 




SONATA 

where the long hnnzont^al Ime representi the itiam key, the 
short horizontal lines represent a second key, the perpendicular 
line represents the division into two portions, * and the letters 
represent the phrases This form is often typified in the com- 
pass of a single melody without change of key or marked divi- 
sion, as in that beautiful English tune “ Barbara Allen," where 
the half-close on the dominant m the fourth bar is symmetrically 
reproduced as the full close on the tonic at the end (see Meiobv, 
example i) On a larger scale it admits of great variety and 
elaboration, but the style of the classical suite never allows it to 
become much more than the musical analogue of a pattern on a 
plate The passage from the material in the mam key to that m 
the foreign key (front A to B in the al>ove diagram) is continuous 
and ImnotUeable, nor is the se<ond part of the design which 
leads to the return of B m the tonic noticeably^differcnt m style 
or movement from the earlier part It has a slightly greater 
range of key, for the sake of variety, but no striking contrast 
Lastly, the rhythms, and Such texture os is necessary to keep 
the details aiive, are uniform throughout 
NoW, the essential advanoe shovvn by the true sonata forms 
ihVblVes a direct denial of all these featurfs of the suite style 
No doubt one naturii consequence of working on a larger scale 
IS that the sonata composer tends to use several contrasting 
themes where the suite composer used onlvone, and an equally 
natural conBcquencois that the shape itself is almost invanrhly 
amplified by tht introduttion of a recapitulation of A as well 
as of B m the tonic, so that our diagram would become modified 
into the following i*^ 

' 1 ) . 

3. I /Jt 

A..., L ab 

But these facts do not ((institute a vital difference between 
sonata and suite forms They do not, for instance, enable 
composers like Boccherini and the later Italian violm writers to 
emancipate themselves from the influence of the suite forms, 
though the designs may be enlarged beyond the bursting point 
The real difference lies, indeed, in every category of the art, 
hut primarily in a variety of rhythm that carries with it an 
entirely new sense of motion, ind eh ibles music to become not 
only, as hitherto, architectural in grandeur and dciorative m 
detail, but dramatic in ranges The giguc of Bmh’s C mijor 
suite for Violoncello, and the allemande of his 1 ) major clavier 
f) irtita, will show that the suite forms were amply capable of 
digesting a non-polyphonic stjle and a group of several con- 
trasted themes, but they still show the uniformity of rh>thm 
and textute which confines them to the older world in which 
visible symmetry of form is admissible only on a small scale 
Haydn can wiite a movement, perhaps shorter than some of 
Baih’s larger dance movelhtnts, containing only one theme 
and mainly polyphonic m texture, as m the finale of his tinv 
string quartet in D minor, Op 42 , hut the transformations of 
hiS ohe theme will be contrasted m strut tore the changes of 
rhythm will be a continual surprise, the pass ige from the first 
key to the second will be important and emphatic, and at every 
point the differehce in scope between this sonata music and Bach’s 
suite muSic will be as radical as that betvtevn drama and lyric 
The process of this change was gradual, indeed, no artistu 
reyPlution of such importance ran ever have been aciximphshed 
morg smoothly and rapiply Yet Philipp Emmanuel Bath, 
the fitst to realize the essentials of the new style, obtained his 
object only at the cost of bldtr elements that are essential to 
artistic ronjpleteness And ijaydn himself was hardly able 
to j-ejnfuXe such vitality of texture as would give the new form 
petmanent value, before he wa^ forty years of age 
Haydn’s earlier string quartets, from Op 1 to Op 33, present 
one bf the |hiost fasicinatingspeetarles of historical development m 
alTmu^ic ' He wa^ eeptemr to begin at a loWct level of bnlliahce 
’ In all stages of development it has been ilisu^ to repeat at least 
the fitst' portion Thte repetition indicated by a sign and mav be 
Ignored in analysis, though Haydn, Beethoven and Brahms have 
bomptime^ pfoduyed spppial ftfipets by it Th© repetition of the 
sbeond part is now obsolete, and that of the first nearly so 
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than some of hiS contemporaries, because from the outset 
hif, object was the true possibilities of the new style, aad no 
luxuriance of colour eould blind him to the lifelessncss of an art 
that IS merely suite-form spun out Haydn’s earliest quick move- 
ments m sonata forms are often as shoi t as any suite movement, 
except when he writes for orchestra, wher^ he is influenced 
by the style of the operatic overture as we find it in Gluck and 
in the symphonies of Philipp Emmanuel Bach In his sloW 
movements he at first more often than not worked in the 
style and form of the operatic ana, and m so mature a 
piece as the (juartet m G major, Op 17, No 5, he not only en- 
dorses Philipp Emmanuel Bach’s evident conviction that opera- 
tic recitative is within the scope of the sonata, but convinces 
us that he is right It was easy for the early composers of 
sonatas to mUxxiuce theatrical features into their instrumental 
music, for the ver> fact that the sonata forms were in polv- 
phonic days the forms of lighter music iS a consequence Of their 
Original iclentity with the forms of stage-music and dance (see 
Overture and Symphony) But it needed a very great com- 
poser to rcahzK not only the racbcally dramatic character 
Of a Sonata form in wluch the rhvthm and texture is cmanej- 
pated from the metrical bondage of the suite, but also its true 
limitations as pure instrumental music As Ha\dti’s work 
proceeded, so did the freedom of hus rh> thm and its consequent 
inner dramatic life increase, vvliilt the external operatic influences 
soon disappeared, not so miuh because they were out of place, 
as because opera itself “ paled its ineffectual fires m the 
daylight of the pure instrumental drama with its incomparably 
swifter and terser action Polyjihony, on the other hand, 
steadily mcreased, and was so openly eiKouraged that m the 
first set of Haydn’s quartets whk h is entirely free from archaism 
{Op 20) three of the finales alre regular fugues. And from that 
time onward there is hardly a work of Haydn’s m which liighly 
organized fugato passages are not a frequent means of contrast 
2 The iionnta Form — In the last-mentioned quartets of 
Haydn and the works of Mozart’s boyhood, the normal sonata 
form, as we now accept it, is firmly established, and may bo 
represented as follows — 



This diagram is, no doubt, equally true of Phibpp hmmanucl 
Bach’s form, and thus we see how little the external shape 
of a movement tells us as to the ripeness Or genuineness of the 
specimen Apart from this, much confusion of thought is 
caused by the unfortunate terms “ first and second subject," 
whu h have misled not only many teachers but nearly all pscudo- 
( I \ssical composers into regarding the exposition of the move- 
ment as consisting essentially of two themes expanded to 
the requisite size by appropriate disiourse When we use the 
terms “first and second subicct,” then, let us be understood 
to mean any number of different themes, m anv variety of 
proportion, but separable into two groups of which the first 
IS in the tonic while the second is m another related kev, which 
is (ailed the complcmentiry key The exposition of a move- 
ment in sonata form contains, then, these two “ subjects " 
xnd represents these two keys, .and unless the work is too 
laigc or too emotional for merely decor ituc emphasis, the 
exposition is generally repeated Then the development 
follows It IS normally founded on the materials of the exposi- 
tion, but neither confines itself steadily to any kev nor leaves 
its material as it found it On the contrary', its funi tion 
IS to provide a wide range of modulation and to put the 
materials into fresh light by rcgroup.ng them (sec Mfi,od\, 
examples 2-7) It cannot be too stronglv insisted that m 
the sonata forms there are no rules whatever for the number 
of themes and their relative prominence among themselV'ii. 
and in their development After the development th’ 
first subject returns in the tonic, with an effect which, after 
s»o many changes of key, is alwws reassuring as regards 
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design, and sometimes mtensely dramatic The second subject 
follows, also in the tonic This recapitulation is normally 
very exact, except for the alteration necessary to bring the 
second subject into the tonic instead of the complementary 
key, an alteration winch, of course, will rhitfly affect the first 
subject, if, indeed, the original transition was not so simple 
that It could be merely suppressed In highly oi^anized works, 
however, this point is often marked by some special stroke of 
genius, and even m the most exact recapitulations the great 
masters make minute changes which throw the second subject 
into higher relief Modern tnticism tends to dismiss the 
recapitulation as a conventional and obsolescent feature, but 
this IS a great mistake 1 he classics, from Scarlatti to Brahms, 
give overwhelming proof that it is a primary instinct of com- 
posers with a living sense of form to < onceive of all kinds of 
exposition as predestined to gam force by recapitulation, 
especially m any part that resembles a second subject Haydn 
we shall find to be an extreme case , but we have only to regard 
his true second subject as residing m the very end of his exposi- 
tion, and his mature work will then illustrate the point with 
special force Beethoven seems to give one notorious detail 
to the contrary effect, in the first movement of his C minor 
symphony, but the passage only proves the rule more fon ihly 
when seen m its context The powerful phrase that annoum td 
the second subject is in the rei apitulation transferred from the 
resounding triumph of the horns to th* impotent croaking fury 
of the bassoons This looks like a mere inconvcment result of 
the fact that m 1808 the horns could not transfer the phrase 
from L flat to C without a change of crook But m earlier 
works Beethoven haa made them change crooka on far less 
provocation, and besides, he could easily have contrived a 
dozen tone colours more dignihed than that of the bassoons 
Jhe point must, then, be one of Beethoven’s touihc's of Shake- 
spearian grotesejueness , and certainly it draws attention to the 
recapitulation But even if we dismiss it with impatience wc 
are then immediately confronted with a new melodic and 
harmonic poignancy in the subsequent cresrendo, produced by 
changes as unobtrusive and as essential to the life of the whole 
as arc the deviations from mechanical symmetry in the forms 
of leaves and flowers With the recapitulation the bare essen- 
tials of sonata form end, but the niattiial will probably, m 
works on a large scale, furnish ample means of addmg a more 
emphatic conclusion, which is then called the coda In Beet- 
hoven’s hands the coda ranges from a dramatic non tx'sUnce, 
as in the distant thunder in which the first move ment of the 
D minor sonata expires, 10 the mighty scries of new develop- 
ments and climaxes which, m the 3rd and cjth ymphonics and 
many other works, tower supcthly above the normal structure 
Hajdns later treatment of sonata form is very free lie 
hows a sense of space and breadth which, if second to Beet- 
hoven’s, can only be said to be so because the terms of Haydn’s 
art did not give it fuller expression The scale on which he 
worked was so small that he soon found that a regular recapitula- 
tion took up all the room he wanted fur larger growtln to a 
brilliant climax Moreover, he found that if his second subject 
began with mateiial in sharp contrast to the first, it tended to 
make his movements sound too undeveloped and sectional for 
his Uvste , and so m his later works he generally makes his second 
subject on the same material us his first, until the very end of 
the exposition, where an txciuisitdy neat new theme forms the 
close Ihio cadence theme also rounds off the whole movement 
with an appearance of regularity which has led to the belief 
that Haydn, like Mo/:art, observes a custom of rigid recapitula- 
tion from which Beethoven was the first to emancipate the 
form The truth is that the brilliant new developments which 
oust the recapitulation almost entirely m Haydn’s form are more 
like Beethoven’s codas than anything else in earlier music, and 
the hnal appearance of the neat cadence-theme at the end is, 
from its very formality, the most brilliant stroke of all Lastly, 
these tendencies are eharaeteristie, not of Ilavdn’s early but 
of his late work They have been desmbed as “ showing 
form in the m'^king”, but this is far from true They show 


form in an advanced state of developmeilt, and further pro-^ 
gress was only possible by the mtroduction of new qualities 
which at first had a decidedly restraining effect 

Mozart’s greater regularity is due, not to a more formalizing 
tendency than Haydn’s, but to the fact that he works on a 
larger scale and with a higher polyphony In actual length, 
Mozart’s movements are so much greater than Haydn’s that 
sharjrly contrasted themes and regular recapitulations do not 
hamper him On the contrary, they give his designs the 
necessary breadth I his was not more his aim than Haydn’s,, 
but he had the opportunities of a later generatan and the 
example of Haydn’s own earlier work, besides a vast experi 
ence of composition (both m contrapuntal and sonata forms) 
that began in his miraculous infancy and made all technical 
difficulties vanish before he was fifteen At sixteen he was 
writing string quartets m which his blending of polyphonic and 
sonata style is more surprising, though less subtle, than Haydn’s 
At twenty-two he was treating form with an expansiveness 
which sometimes left his music perilously thin, though he was 
never merely redundant The emphatic reiterations m the 
Parts symphony are not mannerisms or formulas , they are the 
naturidly simple expression of a naturally simple material 
In a senes of easy-going works of this kmd he soon learnt the 
conditions of breadth on a large scale, and, by the time he came 
under the direct influence of Haydn, every new polyphonit, 
rhythmic and instrumental resource enlarged the scale of his 
designs as fast as it increased their terseness and depth His 
career was eut short, and his treatment of form reached its 
limit only in the direction of emotional expres'-ion The sonata 
stvl( never lost with him its dramatic charai ter, hut, while it 
was capable of pathos, exi itement, and even vehemence, it could 
not (oniern itself with catastrophes or tragic climaxes Ihe 
G minor symphony shows poignant feeling, but its pathos is 
not that of a tragedy , it is there from first to last as a result, 
not a foreboding nor an embodiment, of sad experiences In 
the still more profound and pathetic G minor ejuintet we see 
Mo/art for enec transcending his limits ihe slow movement 
rnes to a height not surpassed by Beethoven himself until his 
second period, an adequate finale is unattainable with Mozart’s 
resources, and he knows it He writes an introdui tion, beautiful, 
mysterious, hut magnificently reserved, and so reconciles us as 
he best can to the enjoyment of a lighthearted finale which has 
only here and there a note of warmth to suggest to us any 
pretension of compatibility with what went before 

Beclhovcii diMOveicci ell the new lesouuts needed Ig iiutke 
the sonata a means of tragic expression, and with this a metiai^ 
of expressing a higher rapture than htd ever been conceived in 
music ‘■mce Balestnna He did not, as has sometimes been 
s.ud, emancipate sonata forms from the stiffness of the reeapitu- 
l.'tion On the contrary, where he alters that sc etiun it is almost 
invariably in order to have, not less recapitulation, but more, 
by stating some part of the second subject in a new key liefore 
bringing it into the tome, Here, as has been suggested above, 
the effect of his devices is, both in minutiae and m surprisesj to 
throw the second subjec t into higher relief Every one of the 
changes which appear m the outwmd form of Jus work is a 
development from within, and, as lar as any one pnne iple is more 
fundamental than others, that development is primarily har- 
monic We have elsewhere mentioned his prac tice of organizing 
remote or apparently capricious modulations on a steady 
seciuentidl progression of the bass, thereby causing oueh har- 
monies to appear not as mere surprises or special effects (a 
form in which they have a highly artistic function in Mozart 
and Haydn) but as inevitable developments (see Bt,ErHovj:i>f 
and Harmony) The result of this and a host of similar print iples 
IS an incalculable intensification of harmonic and erpotional 
expression Let us compare the opening of the second subject 
of Haydn’s cjuartet in A major, Of 20, No 6 , with the corre- 
sponding passage in the hrst movement of Beethoven’s sonata. 
Op 2, No 3 Haydn executes the masterly innovation of 
a second subject that before establishing its true kev passes 
through a series of rich modulations. He begins m E minor. 
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i^pidly passmgf tfifpiigh C and A minoi*, and so to the dominant 
of E, in various phases of tender humour and cheerful climax 
The keys are remote but not unrelated the modulations are 
smooth, and the style is that of a witty improvization Beet- 
hoven’s second subject is intensely agitated, its modulation begins 
like Haydn’s as regards key, but its harmonies are startling 
and Its pace tremendous Its regular rising bass carries it in 
l\Vo steps to a totally unrelated ktv, through which it is urged 
bv the same relentless process with increasing speed, and when 
It IS at last driven to the threshold of the key which it seeks as 
Its home theie is a moment of suspense before it plunges joyfully 
into Its ( adence Sue h resources as this enable Beethoven to 
give rational dramatic force to every point in his scheme, and so 
they soon oust those almost symbolical formulas of transition 
ami cadeiK e which arc a natural feature in Mozart’s music and 
a lifeless convention m imitations of it 'lhc*growlh of Beet- 
hoven’s forms is externally most evident in his new freedom of 
choice for the complementary key Hitherto the only possible 
key for the second subject was in major movements the dominant, 
and m minor movements the relative major or dominant minor 
A sonata which begins by treating all directlv i elated keys as 
mere incidents in establishing the tonic, will very probably 
choose some remoter key as its mam contrast, and it is ^\orth 
while trying the opening of the Waldslem sonata {Op «;3) 
with the simple alteration of C sharp and A natural for 
C natural and A sharp in the bass of the twenty-first l>ar, 
so as to bring the whole transition to the second subjed on 
to the orthodox dominant of G, m order to see, on the one 
hand, how utterly inadequate that key is as a contrast to the 
opening, and, on the other hand, how unnecessarily long the 
transition seems when that is the key which it is mtended to 
establish 

3 The Sonata as a whole — The history of the Wald<!tein 
sonata marks the irrevocable transition from Mozart to Beet- 
hoven (see IV 88), end m his rejection of the well-kncnvn 
Andante tn F (which was originally mtended for its slow move- 
ment) Beethoven draws attention to the problem of the sonata 
as a whole, and the grouping of its movements fhe normal 
sonata, in its complete (or symphonic) form, consists of four 
movements firstly, a quick movement in that sonata form par 
excellence to which our discussion has been hitherto confined, 
then two middle movements, mten hangeable m position, the 
one a slow movemc nt in some lighter lorrn, and the other i dance 
movement (the minuet, or scherzo) which in earlier examples is 
of hardly wider range than a suite movemi^nt I he hnale is a 
quick movement, whu h may be m sonata form, but gonerallv 
tends to become mfluenied by the lighter and more sectional 
rondo form, if indeed it is not a set of variations, or even, in 
the opposite extreme, a fugue Aesthetically, if not histone alh 
this general scheme is related to that of the suite, m so far as it 
places the most elaborate and highly organized movement first, 
■txirresponding to the allemande and courante, while the slcjw 
movement, with its more lyric character and melodious expres- 
sion, corresponds to the sarabande , the minuet or scherzo to the 
lighter dance tunes or “ Galanterien ” (suc'h as the gavotte and 
bourr^e), and the lively finale to the gigue But just as the whole 
language of the sonata is more dramatic, so are the contrasts 
between its movements at once sharper and more essential to 
its unity Hence, the diversity of outward forms within the 
limits of these four movements is incalculable 

The first movement is almost always in the sonata form par 
excellence, because that admits of higher organization and more 
concentrated dramatic interest than any other Often after 
such a movement a slow piece m the form conveniently known as 
A B A, or simple “ ternary ” form {tea brood melody in one 
key, followed by a contrasted melody in another, and concluded 
by a recapitulation of the first) is found to lie a welcome relief 
and of great breadth of effect Of course m all true classics the 
very simplicity of such movements will be inspired by that sense 
of rhythmic freedom and possibility of development that per- 
manently raises sonata forms from the level of a mere decorative 
design, nor, on the other hand, is there any limit to the complexity 


of form possible to a slow movement, except that imposed by the 
inevitable length of everv step m its slow progress Still, the 
tendenev cif slow movements, even more than of finales, is to 
prefer i loose and section il organization Sonata form is 
frequently ustd in them by Haydn and Mozirt with the success 
ittainable only by the greatest masters of rh\thmic flow, hut 
even in their works the development is apt to be episodic in 
eharac ter, and is very often omitted 

The minuet, m Hav dn’ , and Mozart’s hands, shows a surprising 
amount of rhythmic variety and freedom within the limits of a 
dance tune, but Havdn is well known, sighed for its develop- 
ment into something larger, and, though Beethoven had long 
emerged from his “ first period ’ before he could surpass the 
splenclid minuet in Haydns quartet in G major. Op 77 No t, 
he achieved m the scherzo of his troicn symphony the first of a 
long line of movements which establish the se herzo (^ 1/ ) as an 
essentially new art-form 

Ihe only condition that affects the forms of finales is that a 
‘onata involves a considcriblc stietch of time, and therefore 
Its end must be so designed a to iclicvc the atram on the atten- 
tion In a drama or a story the deeper artistic necessity for 
this IS masked by the logic e)f cause anel effe e t, whichautomatically 
produces the form of an intrigue ending m a denouement In 
music the necessity appeals m its purest form There is no need 
for finales to be less serious than first movements, or even, m 
certain ways, less eeiinplcx, but the attention which could be 
iroused at the outset by problems must be maintained at the 
end by something like a solution Hence the use of the lighter 
londo forms, which, by dividing the work into shorter and more 
distinct sections, make the development easier wilhout undulv 
limiting its ringc Hence, also the influence of rondo style 
upon such finales as are cast m true sonata form, and hence, 
lastly, the parvelox that the fugue has eje casionalh been found 
i possible means of expression for the finale of t di amatic sonata 
For the complexity of the fugue, though incessant, is pureh a 
complexity of texture and the mind m following that texture 
instinctiv^ely abandons any effort to follow the form at all, 
finding repo'-e in the change of its interests 

Now , just as wilhm the typical scheme of first and second sub- 
ject, development and recapitulation in the first movement, 
there is room for genius m llie contrasting of different rhv thins 
end proportions, so, within the limits of the simple four-move- 
ment scheme of the whole sonata is there room for genius in 
the contrast of various types and degrees of organization I he 
complete four-movement scheme seldom appears m wnrks for 
less than three instruments Beethoven was the first to adopt it 
for solo sonatas, and he soon thought fit to make omissions 
In Havdn’s work for less than four instruments it was not even 
necessary that the ‘ sonata ’ form itself should be represented 
It ill Its esse ntial spirit could be realized in the melodic and 
ihvthmic freedom of a group or couple of more sectional move- 
ments, nor did Beethov cn (m 26 end Op 27, No i) consider 
such works unworthy of the name of sonata, or (in Op S4) 
incapable of expressing some of his most original ideas No 
design IS known to pure instrumental music that is not possible 
as a movement of a sonata, if it has the characteristic freedom 
of rhythm and is not much over a quarter of an hour in length 
There is no form that has not been so applied , and, indeed the 
only instrumental form that has m untamed a larger develop- 
ment outside than inside the scheme of the sonata is that of 
variations {q v ) 

As the scope and complexitv of the sonata style grew, so did 
the interdepiendence of its movements become more evident 
With Mozart and Haydn it is already vital, as we hive seen m 
the crucial ease of Moz^irt’s G minor quintet, but the differences 
between one scheme and another are not remarkable until we 
study them closely, and, except in kev -relationship it v/ould be 
diflicult to trace im thing more concrete than principles of con- 
trast as interacting betw^een one movement and another But 
Beethoven’s dramatic power finds as free expression m the 
eontiasts between w'hole movements is it finds within the move- 
ments themselves In his later works, the increase m harmonic 
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i^go, with oon'KJq^eot prominency pf remoter key-relation- 
'vb^ps, neeessiUting the dwelling on th<we keys <it greatpr lengUi 
causes tbie ktN"-'>vatem o£ each movemeut to react on the othwb 
to <m extent that would bt purposeless m the art of Haydn and 
Mozart Ihu^ m the 13 flat trio, Op 97, we find suth remote 
keys puv (» mniot, flat and D major pl^ed m positions of great 
functional miportunrc, until wo cPme to the finale, which keeps 
us in suspense by iis my low and quiet key-coloupr, contrasting 
hO oddjy with its baichanalian temper But whtjti the whole 
m I'm body of this finale has passed before us in the drab colours 
of toruc, doniifiint unci suLv-domirunt, the ccxla nurvelloiLsIy 
explains Cveiyihing by opening with an enharmonic modulation 
to the most distant key yet attained t\tept Os a transitory 
modulation 

As Beetho’sen proceeded, his growing sense of the functional 
axpression pf musical forms enabled him to moclifvand strengthen 
them until their interaction was as fice as its principles were 
cAict^ In the C sharp minor quartet ( 0 ^ 13 1) the opening fugue 
is functionally an eriormously developed mtroduction The 
following allegro, in the startling kt^y of D major, the “ arti- 
fijcial ” flat supertonic, is a firbt movement, with its clcvclopment 
suppressed, and with certain elements of rondo style as a noces’- 
snty cuntiast to the preceding fugue ihe startlmg effect 
produi'ed by this key of D major necessitates a simple and 
limited kcy*system within the movement itself ,1 thus accounting 
for the abstnee of a devtkspmc nt iht remaining movements 
fall into their plaxc among the kejs that he between tine kevs 
of D m ijor and C sharp minor Thus the slow movement (to 
which the brief allegro nwdmalo forms a dramatic introduction) 
IS a great set of \arjations in A major, and the strutness ol its 
variation form allows no change of key until the two brilliant 
bursts of remoter hannony, h and C, m the coda Then follows 
a sehcfzo of extremely simple design, in jb nujor, with a small 
jiart of its tiio m A A sliort introduction in G sh-up minor, 
iht dominant , oompkti s the etre Ic* of rc late d keys and leads to the 
iinale whteh (though c xst in a compound of rondo and sonata 
lorm that would iHow it a free range of modukition) contents 
itself with vtr) simple changes, until towiards the end, where it 
sviterfiatically demonstrates the* exact relationship of that lirst 
surprising kt v of*!) major to C sharp minor 
4 The Unity of the Sonata fhe gigantic emotional range 
of Beethoven’s work is beyond the scope of tseehmeal descussioii, 
except m so far as the teclmieal devices themselves suggest 
their emotional possibilities The stniggle between deeadonec 
<ind reaction since the time of Beethoven indicates on the one 
side the disire to rival or surpass Beethoven m emotional 
expression without developing the necess iry artistic resouKe*s, 
ind, on the other side, a tendency to legard form as a scheme 
which the artist first sets up and then fills out with material 
J'arlv m the iqtli century these tendencies gave use to 
( ontroversies which are not yet settled, and before we distuss 
what has taken place since Bc'Cthovcn we mitsl consider the 
connexion between sonata movements m a last new light 
HistorifiaJ View‘5 of art are apt to be too exclusively progressive 
ind to regard higher and leiwcr degrees of organwation m an 
art‘form IH differing like tiuth and falsehood But m trying 
to provfc that the megatherium could not survive under present 
conditions, we must beware of arguing that it never cMstecl, nor 
must we iite the fact that min is a higlier organism m order 
to argue th vt a jelly-fish is neither org inic nor alive Orguniza- 
tion in ut, as tlsi where, in iv be ali\i ind healthy in its lowest 
fhrms The uniformity of key m the suite forms is low organiza- 
tion; but it IS not inorginiC until a mild seeker after noveltv, 
like A G Muffat, tries to introduce moie keys than it wiH hold 
Fho interdependence of movements in Havdn and Mozart is not 
such high orgatiization as the ideal form of the future, m which 
there IS no more breaking up of large instrumental works into 
separate movements at all, but neither is it a mere survival 
ftxim the decorative contrasts of the suite Evolutionists must 
not forgi t that in art, as m nature, the survived of the fit means 
the adaptahihlv to environment And the immortal works of 
art bring tlitsr proper environment with them, into later ages 


The large mssfruniental fprin? hj^ve, until recent tiucv&», 
grouped into bouato mpivem^nti,, because t^eir expresbipn le ^ 
concentrated and their n;iotaon so swift that they cannot, 
within the limits of a single design, give the ramcl tinje to dwell 
on the larger contrasts they themselves imply Thus, ip thfl 
“ Sonata Appassipnata/’ tlje contrast between the first sjsbjcct 
and the mam tlienie of the second is magmificept, but thafic^lm 
second theme lasts just the tlurd part of a minute before it 
breaks off Mow, though the third part of a minfite bears about 
the some proportion to the whole design as five hundred fines 
does to the design of Paradhe Lost^ though, moreover, this 
theme recurs throe times later on, once m an exact recapitulation, 
and twice transformed in terribly tragic climaxes ^ yet the mifid 
refuses to be whirled m less than ten minutes throu^ a musical 
tragedy of such Sliakespcaruin power without opportunity for 
repose in a large?- scheme of contrasts than any attainable 1 by 
the perfection and breadth of tlie single design withm these 
limits Hence the need for the following slow set of variations 
on an mtenselv quiet tune, which, by its rigorous e onfinement to 
the tonic of a nearly related key, its perfect squareness of rhythm, 
and the absolute simplicity and strictness of its variations, 
levcals the true pathos of the first movement by rofiUasl with 
Its own awful repose , until its last chord, the first m a new key, 
falls like a stroke of fate, afid carries us headlong into the torrent 
of a finale in which nothing dares oppose itself to those sublim® 
forces tliat make the terror of tragedy more beautiful than anyt 
more appeal for sympathyi Thus the dramatic interdependence 
of sonahi movements is vtry strict Yet the treatment by each 
movtmint of its own thematu material is so complett that there 
IS little Or no scope lor cue movement to make use of the themes 
of mother Such insUnces as miy be Suspected in Beethoven s 
liter works (for txample, the similinty of opening tbcnifls in 
vanoUs movemiaits of thfc sonatas, Op lofi ^ and Op no) are 
too subtk to be felt more than subconsuouslv, white tire device 
of ilearly quoting an earlier movement occurs only m three 
mtensely diam itic situations (the introductions to the finales in 
Op loi, the violoncello sonata, Op 102, Mo i, and tlie 9th 
ivinphony) where Us whole point is that of a surprise 

5 The SotuUa ipnee Betslhoven — It is unlikely tliat, really vital 
sonata work will ever be liased on a kind of Wagnerian Lntn 
motif system, Until the whole character of instrumental form 
shall have attained the state of things in which the move- 
ments arc not separated at alk There has been no ambitious 
or “progressive” uimposer since Beethoven who has not, 
almost as a matter of etiquette, introduced the ghosts of his 
earlier movements into his finale, and defended the procedure 
xs the legitimate consequence of Beethoven's Op joi But, 
wliile tlvcre is nu a prion icason for condemning such devices, 
they illustrate no principle, new or old The nean st approach 
to some such principle is futnished once by brhumann, who 
alwavs ingeniously adapts the outward forms of die sonata to 
his own peculiar ijtyle of qiigrommatu and arttithttic expressitju, 
discardmg as beyortd hre scope die finer xspccts of freedom and 
continuity of rhythm, and bon^tructing wdrks w^iuh bear mucli 
the same relation to the claesa ai sonata as an elaborate mosaic 
bears to an easel-pKture. Healing thus with a lOotcr and more 
artificial type of orgaiixaation, Schumann was able in his D minor 
syiAphony to construct a large work m which the movements arc 
thematically connected to an extent which m more highly oargon- 
ized works would kke poverty of invention, but w^h 

here furbishes a ricli source of mtori-st Manv other experi- 
ments have been tried sihce Beethoven, bv composers wTiose 
easy masUrv is that of the artist who, from long practice m 
putting fnatenal into a ready-made form, becomes interested 
in the ccnstruction Of new readyt-made forms mt;o which be cofn 
cofitihue to put the same material A sense of beauty is not g 
thing to be despised, eV-en itt pseudb-classical art, and ncithef 
the many beautiful, if mannered, works of Spohr^ which disguise 
one stereotyped form iti a bewildering variety of instrumental 

^ In Oh 106 the fir^t two notes pi the slqw movement ,wel‘e art 
afterthought added (as BcethbV^ tpld his publisher) for the purpose 
[ of iroducing such a oonuoiudiu ' 
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antj ]itcf*atv entorrtal*?, nor the far more important and cs= 5 cntialiy 
varied works of Mendelssohn, deserve the contempt which has 
been the modern coirection for their hiefh position m thoir day 
But we must not forget that the subject of sonata forms is no mci c 
province, but covers the whole of classical instrumental music, 
and we must here pay attention only to the broadest essentials 
of its central elas .ics, mentioning what diverges from them only 
m order to illustrate them Schuberts tendencies arc highly 
interesting, but it would carry us too far to attempt to add to 
what IS said of them in the articles on Music and St Hubert 
I he last groat master of the sonata st> le is Brahms A larger 
scale and more dramatic scope than Beethoven’s stems unattain- 
able within the limits ol any music identifiable with the classical 
forms, and the new developments ot Brahms he too deep for 
more thin a bare suggestion of their scope htie Much of the 
light that can as yet be shed upon them ‘will come through 
the studv of Counterpoint and ( ontrapimtal Forms (-7 ) 
Outwardly we may sec a further c\olution of the cohe- 
rence ot the key -system of works as wholes, and we may 
especially notice how Brrhms’s modem use of key-reKtion ships 
makes him carry on the development of a first mocement 
rather in a single remote kev (or group of keys) than in an 
incessant flow of modulations which, unless worked out on an 
enormous sede (as in the and and 4th symphonies), will no 
longer present vivid enough eoloins to contrast with those of 
the exposition Beethoven s last works already show this 
tendency to confine the development to one region of kev 
Another point, fairly easy of analysis, is Brahms’s unlimited new 
resources in the transformation of themes Illustrations of this, 
ds of older principles of tlumatic development, may be found in 
music'll type m the arfcle Meiody (examples 8-10) But no 
mere formal anaKsis or argument will go fuithcr to exjilain the 
greatness of Brahms than to exjiUiin that of Beethoven, Ifaydn 
or Mo/art Yet by that outward sign of drumtu mastciy in 
the true son ita style, that ^anety of rhy thmic motion whn h wc 
have taken as our criterion, Brahms lias not onlv sh' wn in every 
work his kinship with Havdn, Mozart and Beethoven, but in 
one partu iiiar work he has given us documentary evidt nee of his 
faith in it In his I ist years lie revised, or ratlin reiomposed, 
his first piece of < hamber imistc, the tno in B m ijor, Oh 8 The» 
new material differs from the old, not only' as a fresh creative 
impulse, but also m the simple fait that it moves liter illy four 
times as fast Sueh ripidity is not shown bv any extern il 
display of tnetgv, indeed thcic is iiu ompfirablv more repost m 
the new version than in the old But the comparison of tin 
two cle irlv demonstrates that the true sonata style is, now, a^ 
at the outset, primarily a matter of swift aetion and rlnthmie 
vinetv, and nothing more ecitainly iridu itcs the elifTerenic 
between the true style and the liftlessncs, of tleeaelemc or 
academicism than this semse of motion and proportion 
In so far as the tendencies of modern instrumental miisu' 
represent an artistic ideal whuh is foreign to that of the sonxti 
without being false, they represent a different type of motion, 
wider m its sweep, vind consequently slower m its steps The 
forms su( h a motion will produce may owe nui<h to the sonata 
when they are realized, but they will ceitamly lx beyemd 
recognition different In all probability they constitute thi 
almost unconscious aims of the writers of lymplionir poems (qv) 
from Liszt onwards, just as the classical sonata constituted the 
half-conscious aim of more than one quiint writer of 18th- 
century programme-music But the growing import inec and 
maturity of the symphonic poem docs not ex< ludc the eontmuid 
development of the sonata forms, nor has it so far realized 
sufficient consistency and independence of style to take as high 
a p)acc in a sound artistic consciousness Uhe wider sweep of 
what we may conveniently call “ ultra-symphome ” rhythm 
owes its origin to Wagner’s life-work, which consisted in evolving 
It as the only musical medium by which opera could be emanci- 
pated from the necessity of keeping step with instrumental 
music Small wonder, then, that the riicw art of our time is as 
yet, like that of Haydn’s youth, stage-struck, and that all our 
popular criteria suffer from the same obsession One thing is 
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certain, that there is more artistic value and vitality in a sym- 
phonic poem which, whatever its delects of taste, moves at the 
new pace and embodies, however impe 1 fcctly. such forms as that 
pace IS fit for, than m any number of works m whic h the sonata 
form appe irs as lelumsv nould for ideas that belong to ad fferent 
mode of thought If from the beginnings tximphficd by tin 
symphonic poi ms of the present elay a mw art form irises m 
pure instrumental music that shall sUind to the < hssual son ita 
as the classical sonata stands to the suite, then wc mi\ expect a 
new epoch no less glorious than tint whieh seems to h i\e eloseel 
with Brahms Until this aim is realized the son it i foims will 
represent the highest and purest ide vl of an art-form that music, 
if not all art, has ever realized 

See also Bt-ETHOveN, toNCi rto, Hirmony, Ovirturb, Rondo; 
Scherzo, Seufnvdi , SvMi'iioNv Varivtions (DEI) 

SONCINO» a town of Lombardv, Italy, m the province of 
Cremona, ir m !■ of ( rtnui bv steam tramway, 282 ft above 
sea-level Pop (1901) 6150 (town) 81^6 (commune) It 
contains a handsome castle built m 1 169-1471; forGakazzoMana 
Sforza by Beiuelctto remm (c f I Beltrami, 11 Gastello di 
Ssoiictno, Milan, i8()o) The town was the seat of a Hebrew 
printipg-press founded m 1472, but suppressed in i‘;97, when 
the Jews were exptlUel from the duehv of Milan 

SONDERBURG, a scajxirt and seas dc resort of Gern.anv, m 
the Piussi m prnvnncc of Se hlcswig-IIolstcin, on the S W toast 
of the island of Alsen of which it is the thief town, and 17 m 
bv steamboat N L from Flensburg Pop (190^), 7047 It is 
connected with the mainland bv a pontoon bridge, and has 
a castle, now used as barracks, in the beautiful ehapel of which 
many members of the Sonderburg- Lugustenburg line he buned, 
a luthcian church and a town-hall Ihcre is an excellent 
harbour, and a considerable shipping trade is done The town, 
which cxisteel in the muldle of the lalh centurv, was burnt down 
m tS6| during the assault bv the Prussians upon the Duppkr 
trene hes 

SONDERSHAUSEN, a town of Germany, capital of the 
principality of Schwarzburg-Sondershauscn, situated m a plain 
^7 m by rail N of Frfurt Pop (1901;) 7^8^ It possesses a 
easfle, with naturd history and antiquanan collections, and a 
pinsh (hurth (restored 1S91) with the mausoleum (1892) of 
the reigning princes Thtic are manufactures of woollens and 
pins 

SONDRIO, a town of Lombardy, Italy, capital of the province 
of Sondno, in the Valtellina, 1 140 ft above sea-level, on the river 
Addi, 26 m E of Lake Como and 82 m bv rail N E of Milan 
Pop (1901) 4425 (town) 7707 (commune) The Valtellina, of 
which Sondno is the capital, products a consider iblt quantity 
of red wine Sondno also has silk-works Above the town to 
the nortli rise the snow clad jieaks of the Bernina group The 
railw ay goes on to lirano, ifi m f irther cast, from whu h div'erge 
the Bernina and Stelvio roads 

SONE, or Sin a river of central India which has been identified 
with the Lrannoboas ol the Greek geographers With the 
exception of tbi Jumna it is the chief tributary of the Ganges 
on its right bank It rises m the Amarkantak highlands aboiU 
31500 ft above se i-le\'f 1 , the Nerbudda and Mahanadi also ha\ in" 
their sourtes m the s ime table-land firom this pomt it flow-, 
north-west through an intricate mass of hills, until it strikes th 
Kaimur range, which constitutes the southern wall of the 
Gangetic plain Here it turns cist md continues m that direi- 
tion until It falls into the Gingt s about 10 m above Patna, after 
a total course of 465 ni Its uppei w aters dram about '■oo m of 
wild hilly country, which has been impcrfieth explored, wink 
m its lower section of 160 m it traverses the British districts ot 
Mir/apur Shahabad, Gaya and Patna The Sont ( inals, fed 
by the nvtr form a great system of nngntion in the province of 
Bchar The headworks art situated at Dthri about 25 m below 
the point where the river leaves the hilly ground The \ eu 
across the Sone at this point is believed to bt the longest con- 
structed m a Single unbroken piece of masonry , the length betw ecn 
abutments being 12,469 ft A mam canal is taken off on either 
bank of the river, and each of these is divided into branches 
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according to the requirements of the ground The svstem | cannot be definitely drawn, for th6y have acted and reacted upon 
consists of some 370 m of canals and 1200 m of distributaries, each other ever since music existed as a cultivated art, yet it 


irrigating liiJSjOoo acres The Sone canals were begun in 1869, 
and came into operation in 1874, they f irm a valuable protection 
to the rice crop of liehar 

SONG, either an actual ‘ singing ’ peiformance, or in a 
literary sense a short metrical composition adapted for singing 
or actually set to music In the second sense of the word it must 
strictly be lyrical in its nature, but musicians and others fre- 
<)U(ntl) use the woid in the wider sense ol any short poem set 
to music A “ song,” as a form of poem, usually turns on some 
single thought or emotion, expressed subjectuely in a number 
of stanzas or strophes Almost every nation is in possession 
of an immense store of old simple ballads {q v ), which arc the 
spontaneous outcome of the inspiration of the people (“ folk- 
songs ”), and represent in a remarkable degree their tastes, 
feelings and aspirations, but in addition to these, there are, of 
course, the more finished and regular compositions born of the 
conscious art of the civilized poet 

In a purely literary sense the song may exist, and does largely 
exist, without any necessary aciompaniment ol music With 
the accession of Flizalxth the attention of the English poets 
was immediately drawn to the importance of this branch of 
lyrical literature The misc ellanies, one of which Master 
Slender would have paid more than forty shillings to have in his 
pocket on a c elebrated occasion, were garlands of songs, most of 
them a little rude in form, onl) mere “ packets of bald ihymcs ” 
But about 1590 the popularity of the song having greatly in- 
creased, more skilful writers were attracted to its use, and the 
famous httgland's Helicon of 1600 marked the hey-day of JJiza- 
bethan song-writing In this Shakespeare, Sidney, I edge, 
Barnficid and Oreene, to name no others, were laid under 
eontribution Lyly, with such exquisite numbers as “ Cupid 
and my Campaspe ” (1584), had preceded the bes anthologies, 
and IS really the earliest of the artist-songsters of England 
Among superb song writers who followed were Marlowe (“ Come 
live with me and be my love ”), Campion (“ My sweetest 1 esbia ’) 
Ben Jonson (“ Drink to me only with thine eyes”) and PltUher 
( ‘ Here ye I adies, that dcpise ”), most of the sc^ he mg dram ilists, 
who illuminated their plavs, and added a delicate ornament 
to th*"m, by means of those exquisite lyrical interpolations 
Side by side with such poets, end a little later, began to flourish 
the sehool of cavalier song-writers, for whose purpose the lync 
was sell-suflieient Ihcv added to our literature jewels of 
peiennial lustre — Wither, with his “Shall I wasting in despair,” 
ilerrick with “ Bid me to live” and “Gather ye Rosebuds,” 
Carew with “ Ask me no more where June bestows,” Wallci with 
“ Go, lovely Rose, ’ Suckling with “ Why so pale and wan, fond 
Lover ? ” and Lovelace with “ lell me not, Sweet, 1 am unkind 
Ihis was the classic age of the true British song, which survived 
all other forms of poetry after the deeay of taste, and continued 
to flourish in the hands of Drvden, Sedlev, Aphra Bchn and 
Rcx:liester down to the last decade of the ihth century That 
outburst of song was followed by nearly a liundrtd years during 
which the simplest and more direct forms of lyrical utterance 
found comparatively little encouragement Just before the 
romantic revival the song reasserted its position in literature 
and ac hieved the most splendid successes in the hands of Burns 
who adapted to his purpose all kinds of fragmentary material 
which had survived up to his time in the memories of rustic 
persons In Scotland, indeed, the song was lathcr revived and 
adorned than resuscitated, in I nglancl it rnav be said to have 
been recreated by Blake At the opening of the 19th century 
It became the vehicle of some of the loveliest fancies and the 
purest art of Coleridge, Kevts, Shelley, Bvron and Landor, 
while m a later day songs of rare perfection were composed bv 
Tennyson and by Christina Rossetti (i: c» ) 

Song in Music 

The history of song as a musical form falls into two mam 
divisions, the one belonging to the folk-song, the other to the 
prt song '1 hough the line of demarcation between the two 


may reasonably be maintained that the folk-song, which lies 
at the base of all music, preserves, and has in all ages preserved, 
characteristics such as must always distinguish the rude and 
unconscious products of the human mind, working more by 
instinct than by method, from the polished and conscious pro- 
ducts of the schools hor the purposes then of this article, 
art-song may be distinguished from folk-song by the fact that it 
IS the work of trainee! musii,itins and is designed, at any rate 
after the close of the 16th century, for voice with instrumental 
accompaniment, whereas wc shall restne t the term folk-song to 
such melodies as appear to have been the work of untutored 
minds, and to have arisen independently of any felt necessity for 
harmonic support 

1 he early history^ of song on its musical side may be regarded 
as the history of the evolution of melody and since what is 
known of melody before the end of the i6th century, apart 
from the folk-song, is extremely slight, it is in the folk-song itself 
that this evolution is primarily to be studied Previously to the 
period named the instrumental accompaniment to vocal melody, 
both m the folk-song and in the art-song, played an entirely 
insignificant part Aftc rwarcls the new conception of harmony 
which came in with the 17th century not only shifted the basis 
of melody itself but made the instrumental accompaniment an 
essential feature of artistic song Though it lies beyond the 
province of this article to discuss fully the complex questions 
involved m the evolution of voial melody, some slight sketch is a 
necessary preliminary to a proper understanding of the subject 
under consideration 

It may be assumed that m the course of ages the uncouth 
voeal utterances of primitive man developed, under the influence 
of an instinct for expressing his inner nature through 
a more expiessivc medium than language alone, into ‘‘X 
sounds of more 01 less dehnite pitch, bearing intelligible relation- 
ships one to another, and that from these emerged short phrases, 
in wliu h rhy thm pi obably plav ed the princijial part, reiterated 
with that interminable persistency, which many travellers have 
noted as characteristu of savage nations in the present day A 
further stage is reached when some such primitive phrase is 
repeated at a different level by way of contrast and variety, but 
melody m any true sense of the word does not begin till two 
different phrases tome to be combined in some soit of scheme or 
pattern \V hen the power to produce such combinations become 
tommon m a nation, its musical history may be said to Inive 
begun 1 Racicd charaetf nstics are displayed m the choice of notes 
out of which such phrases aic formed But m all laces it may be 
surmised that the main determining cause in the first instance is 
that natural rise and fall of the voice w'hirh gives expressiveness 
and meaning to speech, even though contributory causes arising 
from the imitative faculty common to man mav perhaps be 
admitted — such as the sound of the wind, the waves of the sea, 
the cries ol animals, the notes of birds, the striking of one object 
against another, and finally the sounds made by primitive 
instruments I he tendency of the speaking voice to fall a 
fourth and to rise a fifth has often been notccl It is probable 
that these intervals were among the first to be defined, and that 
the many modes or scales, underlying the popular melodies of the 
various nations of the world, were the result of different methods 

* If the one phrase is represented bv A, and the other by fi, the 
ceimmoiiest ine^loebe. sche^ines jercscntid by the fejlk songs of the 
world may be viewed thus- AB, 4 iB ABB 4B4 4 BAB, 4 ABB 
A 4 BA ABBA Of these, those’ in which the opening phrase A is 
repeated at the conclusion are the most satisfactory, for both instinct 
ind reason are gratiheel by a connexion between tlic beginning and 
the cnel 

As exact conformity to pattern becomes wearisome anel is alien 
to the progressive instinct the element of surprise is introduced into 
the above se hemes by various modifications of the repeated phrase 
em its second appearance, or by the entrance of an entirely new 
phrase C In some fine melodies there is no repetition of phrase, a 
number of different phrases being knit by principles, which defy 
analysis into one structure Such melodies imply a melodic sensi 
of an exceptional order Many melodics involve more than four 
phiascs , of these the rondo foi m should be mentioned AB IC A DA 
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of (letermmmg the Intervemiig sounds It has been generally 
assumed that the fall of a fourth is the interval earliest arrived 
at by the instinct of the Indo-European race — and that inter- 
vening sounds were added which resulted eventually in the three 
possible forms of the diatom* tetrarhord, the earliest b* ing that 
which IS characteristic of the ancient Dorian mode or srale (the 
basis of the Greek musical s\stem) in whuh two tetrachoids, 
having the semitone betwc ( n the lowest note and the next above 
It, are superimposed (sec Bourgault Ducoudrav, Introduction to 
JO Chamons de (xrece et d Oneni) 

It mu it, however, be remembered that the popular instimt 
knows nothing about tetrachords or scales, which are abstractions, 
and only creates melodies, or at least successions of sounds, which 
are the outward expression of inward feelings The Greek 
theorists therefore, in recording certain modes, as being m use in 
their day, were m effect merely stating results arrived at by 
analysing popular melodies and from the persistenc c with which 
the Greeks, and following them most of the musual historians 
of Europe, have insisted upon a tetraehordal liasis for the art of 
music it may be assumed that m these melodies a basis of four 
diatonic notes was a conspicuous feiture 

It is a feature which marks a considorabli number of folk- 
songs heard m Greece at the present da) , and also of many folk- 
songs which are not Greek, the Breton, for example (sec Bour- 
gault Ducoudray Chansons dt Basse- Dtctagne) 1 he interval of 
a fourth is nearly alwa)s proimnint too in the music of savages 
If It IS natural to connect these facts with the drop of a fourth, 
characteristic of the speaking voice, it is dangerous to assume an 
exclusively “ tetraehordal period ” of primitive song, at any rate 
till it can be shown that melodies based on other principles did 
not exist side by side with those that are tetraehordal From 
the rise of a fifth and the fall of a fourth, the octave, which 
icsults from combining these mtcrvils, may well have become 
familiar at a very early epo* h Indeed a piolongcd howl begin- 
ning on a high note and desi ending a full octave m semitones -or 
notes approximately resembling semiton* s— is recorded both of 
the Canbs and of the natives of Australia, so thxt familiarity with 
the octave neid not presuppose an advanced stage of musical 
development 

To pass from the sphere of mere speculation nearer to the 
domain of history, it m ly be asserted with confidence that the 
oldest form of song or ihant which can be established is found 
in certain re* itation formulae 1 hese, as is natural, will be found 
t*) be derived from the rise and fall *)f the voice in speech It is 
th*refore not surprising that () Mtisfher (Sajmnelbande der 
inlernaitonalen Mus^k-Cicsilhchait, Jxn-Mar iqoa) is able to 
tiace practically identical foimulae in the traditional methods 
of reciting the Vedas, the Koran, the Jewish and (hiistian 
liturgies The simplest f*)rm *onsists of four notes (a diatom* 
tetrachord), a reciting note, preceded by two notes rising to it, 
and followed by a full, or ca*lence, for the close, the voice rising 
above the reciting note in order to emphasize important words, 
or according to the nature of the sentence An extended form 
is both natural and common 



The influence of these an*l similar formulae,’ upon popular 
melodies can be illustrated bv countless examples (for which 
’ Tho derivation of such formulae from more primitive mean 
tations of magicians ind medicine nun is a possible and plausible 
theory (see J Combaneu, La Musique ses t^ois et son i 'olution, 
Pans, 1907) 
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the reader is referred to I M G) As characteristic as any is 
the melody of the Christian hymn which begins 





re lu CIS an te ter 



mi num, 


and concludes 




Many French songs have been collecte*! in r* * ent years, of which 
the following formula, or variations of it, form an essential 
feature — 



This corresponds closely with the third example given abote 
That the melodies in question are of great antiquity mav be 
inferred from the fact that the) are almost confined t*) the oldest 
class of folk-song, that which celebrates May Day and the begin- 
ning of spring M Tiersot {La Chanson populane en France, 
Pans, i88*>) plausibly finds m them a survival of a melodic 
fragment, which may have belonged to pagan Inmns in honour 
of spring, bising his supposition upon the fa*t thxt the phrase 
in question oc*urs in the melod) of the Faster hvmn “ 0 Filn 
et Filiae ” Ihe medieval Church, acting on principles familiar 
in all ages, may well have helped to merge a pagan in a Christian 
festival by adopting, not merely old rites and observances, but 
the actual melody with \ihich these had for ages been associated 
A similar survivxl in French folk-song is that of the meloclv of the 
Tonus peregrtnus, the chant used for the psalm “ When Israel 
cuime out of Egypt ” (mentioned in the 9th centur) by Aurelian 
Rcome as being very old) Its appearance, like that of the 
Easter hx mn, in songs, which on other grounds * an be prov ed to 
be of great intiquity, points to the probabilit\ of its being of 
popular origin It also bears equally strong marks of being 
derived from a recitation formula, as indeed its appi opriation 
for chanting a psalm sufficiently indicates 
Endeavours to detach other primitive formulae from the 
populai melodies in which they are enshrined form a branch of 
folk-lore now being actively pursued It may be hoped that 
‘ comparative melodology ” — if the phrase ma) be coined— will 
do for this department of musical knowledge what the science 
of comparative philology has done for language Oscar Fleisch* r 
{ 1 M G \ j) has endeavoured to trace the history in Furope of 
the primitive phrases belonging to the melody of “ Les Series ” 
(or Units est Deus) as given by De Villemarque m Barzaz Brtiz 
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Nd t, in Ih^ fipbehdix, a6 a1^6 of th« eiieAiiig blitase in 

the old Christian hyittn, " Conditof alme didetum ** (attributed to 
Bibhup Ambrose) — 

The phra‘;c here helonefs to a melody in the Phrygian mode, but 
when it IS used in rii ijor m( lodies its chararteristlt notes are 
those of the eommori c liord, with a rise to the sixth at the point of 
(liiiiav, ( orrospondoig to the rise m tftc recitation formulae 
given al)o\i 

By what processes the notes of the common chord became 
umver all) established it is not possible to determine, but it 
may be s ud m a general vv that th^ reference to a given tonic 
was felt m all ages to be a necessary londition even of the 
simplest melody, and Ih it, is the melodic instinct grew, an almost 
equal ne^i cosily was found for a point of contrast, and that this 
pomt of contiast became with most nations of Aryan origm the 
fifth note abo\ I tlu tonic, at any rxtc in the mon popular scabs 
Conilnneu {la Miisiqite, p 121) ohsc rves that we owe the use of 
the octave, the fifth and the fourth to the SOuth and Fast, hut 
tliat the impoiunce of the third m oitr rrtodeM musical system 
IS due to the instinctive genius of the West and North, / e to 
England and Scandinavia (sec also Hugo Ricmann, Ce^iliidite 
des MuiiklJuortt, Leipzig, 1898, and Wofddrfdgd, 0\j<ml Ht\tory 
of Mu'yiCy i 161-162, where the wcU-kftown (quotation from 
Giraldu Cambriensis, or Gci Ud Barry, of the 12th centur), 
tstablisliing the fact of part-singing in Jmghnd, is given) If, 
IS has been shown, the origin of many melodics ran be traced to 
joimulao originally used for chanting 6r rccltifig, it must not be 
forgotten that formulae thus denved issumc very diffcKut 
ehar3,ctrrs under the influciu e of more decided ihjthms thin 
that Of speef'h To accnrnpanv bodily movements (which by 
a hiitural law become rhythmical when often repeated) with 
music, voc U or instrumental, is an almost universal hunun 
instinct, whether to allcviitc the biidcn or the monotou) of 
labour, m rowing, sowing, spinning, hammermg and x scoie 
of other puriUitb;^or to promote plcasUlu and excitement, is in 
the dam c 

It IS unsafe to mfti, as some have done, from the custom, 
known m all ages, of dancing and ‘■ingmg at the sante time, 
that song aro'^c as a mere ^ ec cssory to the dance It is more 
probable that the dance h xs its origin m the mimetic actions, 
which are the natural accompaniment of rudimentary song At 
the same time, no one will deny that races with ballads of their 
own early made use of them for the din(c,and that, especially 
on the rh> thmical side, melody ow^cs to the d ance an im aicul able 
debt ^ 

It may be assumed then that xipon some such basis as has 
been roughly mdi( xted the dilTerent: nat ons of the world have 
developed each their oWn mxisical phrase ologv, emanating from 
and answering to their several nee’ds arid temperaments and that 
the short melodic phrases, out of vvluc h folk-tunes are made, have 
tlieir roots m a p ist as cjistant s th it in wh eh the elements of 
I'llguage wcie formed, and that the popular mstmet which 
through countless ages hxs diva rsificd those forms and arrfxngtd 
them into meludus, who^e constructions are mostly susceptible 
to anal>sis, IS the same instiiict as that which has given to 
language its grammir and it, syntax 

In proceeding now to the utual history of song m Europe, 
It must be remembered that it is inse^parably connected with 
History of puelr) M''lodv til within rompar xtively recent 
sols'll! times continued to fulfil its origin il function of 
enhancing the vxlue and e’^pressiVeness of language 
I'or pqctry of the epic kind with the long pnes common to early 
Furopean people., some such forms of chanting as have been 
md Cnted must have sufficed 

» tor tho growth of the refrah from conimunal clancirtg and 
siixgmg, SCO C J Sharp, EnghJi Falk iemgi, p 93 Nor should the 
associiUoa of dinrii^ with all urunltivc nhgious eeruuomes be 
forgoti X — see K T. Freeman, Sdkoott of HtUlas (t907). 


Melody, as we understand it, with compact foftn aaidi balanced 
phrases, could only have existed if and when the same qualities 
appearesd in popular poetry This was probably the case long 
before the tiXSte for long epic narratives began to disappear jn 
favour of more concise forms of ballad and of lyric The stanza 
form must have been generally familiar m the early middle ages 
from the Latin hymns of the Church, and these hymns themselves 
are likely to have been formed, m part at any rate, on models 
which were already known and popular 

We have definite information that in the early middle ages two 
sorts of popular poetry existed— the historical ballads (descen- 
dants of those alluded to by Tacitus m his Germanta 
as characteristic of the Germans, and as constituting 
their only historical records), anci popular songs of a 
character which excused them to be described as cantica nejaria 
by St Augustine , the couneilof Agde(5o6) foibade Christians to 
frequent assemblies where they were sung, St C^saire, bishop 
of Arles, speaks of tho chants dtabohques sung by country 
folk, both men and women , the Council of Chalons menaced tho 
women, who seem to have been the duel ofitjnders, with cxconv 
muniextion and whipping, lastly Charlemagne, whose love for 
tho better class of song is attested by the fact that he nick red a 
collodion of them to be made for his owmi use, said of the other 
“cantieum turpe et luxiiriosum cirea ccclesias agere omnino, quod 
ct iibique vitandum est ” Beyond the faet of their existence we 
Known nothing of these songs of the eaily middle ages Their 
influence on the popular mind was vigorously resisted, as we 
have seen, by the Church, and for many eentunes efforts were 
made to supplant them bv song>, the subjects of winch were 
lake a from tho Gospd njrratives and the lives of the saints, 
so that folk-song and c hureh song strove together for popuUiity< 
Doulitless the church song borrowed musical elements from its 
1 ival nor was the folk-song uninfluenicd in its turn by thi tradi- 
tional music of the Church In eonsidxnng this laLtet music, 
It IS important to dislmguish Ixitween the melodies adapted to 
the prose portions of the ritual without definite rhythm, and the se 
of the h>mns, wheie the metre of the Latin v'erses and ihiir 
stan/a form necessitated a coi responding rh>thm and nnisKal 
form Rh} thm m mie le, which has its origin and counterpart m 
the rtgular bodily movements involved in various departpunts 
of labour and in the dance, must, as has already been said, have 
alwa>s been an essential feature of popular melodv, and it is 
n tison xble to conclude from its absence m the plain-song, and 
melted for many centuries m the compositions of musicians, whith 
had the plain-song for their basis, that these hymns, whic h repie- 
ented the popular part of the Chunh services, were also repre- 
st ntative of the popular tastes of the time In all ages the Church 
lias drawn largely from popular song for the melodies of its 
hymns. It is moreover in the highest degree improbxble that 
the Church should have lieen able to evolve out of its inner 
consciousness, without pre-existing models, a melody — to take 
a single mstanexj — like that of “ Conditor alme siderum ” — the 
survival of which m innumerable European folk-songs has 
already been alluded to 

Numerous additions to the store of plain-song melodies were 
made by the iponastic composers of the middle ages, the most 
not xblc IS that of the Dtfs Irae, of which the words are attributed 
to Ihomas de Cclxno (d 1250) 

Reference should also be made to the music of the liturgical 
dr xm xs or mysteru s, popular in medieval times The Lamentation 
of Rachel, Th$ and hooltsh Vtrgtns and The Propheh of 
Christ, are given, both text and music, in Cousst maker’s L'llar- 
monie au moyen age They re flee t the severe style of the pKxin- 
sing, and were probably mtended for cultivated rather than 
popular audiences The same is probably true of the secular 
songs quoted in the same work These have a special interest 
as being the earliest specimens of song which have come down to 
us in Christian times The best known is the “ Complamte,” on 
the death of Charlemagne (quoted m many histones), the digni- 
fied, if somewhat dreary, melody of which revolves mostly on the 
first three notes of a major scale, once rising to the fourth (thus 
retailing the old recitation formula). Rhythm is practically 
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On the other hand> the s()ag inl honour of Otto III. has 
dehuiite rhythm and a degree of tunefulness The “ modus 
Ottino ” was a vrellrknown air, whulh, unhkc the rest of those 
quoted by (.eussenaaker, was probably of popular origin, for the 
I^lm words do not fit the melody and prolmbly r( prt sent a fret 
translation from an original ta the vernacular tongue ^ 

bic mo dus 

roi - fert, in no rpi ne Ot tmc die - tus, quadam 

noe te mem bra su a dum ool lo oat Pa - la - ti - urn 


Mddkt Otttiic 

Mag, nus Cao Ot 


:IX= 

to, quern 



ca • 3U 8U bi to m > flam ma • tur 


(12 more stcuitas ) 

More remarkable still is a “ Chdnsoii de lable ” of the roth 
rentury, a really graceful raelod>, the quotation of which may 
serve to destroy the tllusion that th( major scale, so often 
described as modern, has anv othfr claim to the titk than the 
fact that It his been preserved lij modern musicians, while 
others, have hetn disc ardtd. 



Jarti, dul els a 


.-T 

mi Cl, \e nl - to, quain si cut cm 


% 





nie - urn 


di li go In tia m cu - bi - cu him 


,4 fl 

me tup or na man tia vuuc tis or na tm i 

In the same collection may be found, beside other historical 
song'^, two odes of Boethius and tvo odts of Tforaie, set to 
musit,^ but whether the melodics gmn represent medieval 
music or Roman music corrupUxl or not, it is impossibk to 
determine These songs have been dwdt upon, for thev not 
only reprc'^int some kinds of music that were sung in the 9th and 
loth centuries, hut indicate the sources from which later on the 
work of the troubadours was derived Ihey m^y be summed 
up as church-song and folk-song, and the songs by more or less 
eultuied persons made after these models For the subsequent 
history of the art the folk-song represents bv far the most potent 
influence, but the melodies quoted by Coussemaker which might 
be regarded as the works of the popular instinct afford in* 
sufficient data for safegenenlization More direct evidence is to 
be found in the 12th-century pastoral play-^/c Jen de Rohm 
et de Mnnmt, till within recent years considered as the woik of 
Adam d( la Hale, but since the able critu ismc of M Tiersot m 
the work referred to above, likely hencefoith to be regarded as 

' This melody, which is plainly derived from recitation, with A 
as tonti'}^ darrefis^ closely rc^’cniblos that of LjOmur a folk song of 
the Fatroo islanders noted by H Thuien in 1902 and ulontifiecl by 
him with a pieqo of rocitatjon (" Fih c in '') from a 12th ctutury 
“Drame liturgique ” (deciphered by O Fl(,isclier, Newnensiudien, 
Bd, II 2 1) See Folkesangen pad Fa/merne H 1 hntcit (Copcnhageh, 
T908) Identity of style between a popular song of tbe gth centurv, 
a'dfcmi Itturgtque of the rath and a folk-song still sung in thi 20th 
ja sufiicietttjy striding — especially jq view of the fact that m the 
i^au ■00 Islands instrumental music 13 practically unknown 

^ jboru Asbhurhham has a Virgil of the loth century, " c^ns 
lequel Ifcs discotirs directs de I'Efieide sont accompagn6s do notations 
Xnusicales ' (Cousseaiiaker) 


th6 oldest collection of folk-songs in existence j for the original 
compositions which Maitre Adam has bequeathed to posterit> 
preclude us from believing that he could bq-ve originated tlw 
dainty airs contained in that plaj, of whith Robtn tnaime ls 
generally familiar and is still to lie heard on the lips of peasants 
m the north of I* ranee (see Tiersot, p 424, n ) If M Tiersot’s 
view is corrtit, the melodies m Robtn el Marion may be taken 
to represent the popular style of an ejxnh considerably anterior 
to the date of the plav itself (though allow am e must bt made for 
the correcting iiand of a professional musician) which is our 
excuse for mlroducmg them at this place 

Before speaking ot tho song, ot tioub iclours, Irouv^res and 
mmnestngeis, allusion must be made to a class of men who 
played a part the importance of which both in the social and 
political life of the middle ages is attested by innumerable 
ihroniclcrs and poets, vu the skalds, bards or minstrels— the 
chief dcposilunei of the mu ual and poetual traditions of the 
several countries to whidi thev bi longed Ihey varied greatlt 
m rank Some were attat heel to the retinue of kings and hoblts 
whilst others catered ior tho ear of the jk i antiy (eventually 
to be classed with jugglers, acrobats, btarwards and the like, 
sharing th( un< nviablc rcpiUation whuh attaclud to these 
representatives of popular meeliev tl amusements) lhat these 
latter were also welcome at the halls of the gicat, is in eslab- 
hshed fact, which inav soivt as a reminder that m feudal t lues 
the distinct on that now exists between the music of the (ulti- 
vated classes and of the peasantry w^as but slight The sty le 
of the church musu was as universally familiar as the stvle of 
the folk-song For muMfiims, both of high ind low degree, no 
other nvidels existed J his f u t is pttently ( le ir when the songs 
of the troubadour., troin^res and minnevmgtrs are stud’cd 
'Iho e minstrels continued the tnditions of the bitter class ot 
their predecessors, with ‘ triv mgs after a more pole hi d, elaborate 
and irtistic stv Ic In forming their st\ le upon an admixture of 
folk song and church-song thev m fact assimilatid neither, and 
created a mcrngiel picduet without real vitality^ — a product that 
loft piacticallv no mark upon the sub eejuent devckqiment of the 
art Hie astonislunir skill whuh they exiubitexi m adapting 
the language of poctiv to the most compile alecl mctrual forms 
deserted them when thev toi ihcd the question of nunK'«,l form 
and of mclodv Indcid their music, except m rare instances, 
was an adornment whu li the poetry could have clispcn cd wnh, 
and mav ho regarded in the mam smiplv as a comession to tin 
infiTncmorial custom of ti eating mu ic and poetry as inseparable 
arts 

Ihe red importance of thc'-e courtly minstrels in the hr ton 
of song consist m their hiving firrrlv estahlnhcd the rhvming 
stanza is the vehicle for the expns ion of Ivncil feeling, for 
with t hi rhvnu' g si mza a c.irre ponding compai t and sym- 
mtlrual mclidu h rm w is bound to come It was however 
resirvfri for the popi lar m tintt, and not for trouvdtes and 
mmm singers to develop this form (it 1 probable tejo that some 
at least of the stanzv foims emplovcd belcnged first to popular 
poetry and were alterwvrds developed and clalxirited bv these 
mvisitians of tho great homes) Ibe scheme upon which the 
Iviicil st in/a v\a. usually based wa‘ one m whuh two simihi 
parts (cdled bv the German MctslerKtnger^, Stollen or props 
and eonstilutmg the Aujgti,ang or opining song) were followed 
by an indifiendmt third part, the length of which was not 
prcsirihtd (c iHtd Abgt<;ong ir lonilnding sone) Jhe 
complete stanzi v.a, called Lied and vm knit together bv 
different sdiemes of rhvme hor the first pxart the trouv^res 
and Mei'^Ursingci'i wcic content witli son c smiplt phi isc, often 
borrowed clirei L fiom the folk-oong, rtpt. liug it as was natural, 
for the exactly similar second j^iait thin fur the thud the 
style was apt to change tow^aids the eceli sia^tiral and to wander 
aimlessly on to an unconvincing conclusion The popular in- 
stinct was finer, for we find m mnumcr ible folk songs, belonging 
to the 14th and 15th centuries, thit the greater length of the 
Abge^ong was seized upon as an opportunity, not merely for 
inUi.iUKiitg ficsh motenal, sfter the n petition of the phrase 
ut ehi d to tl c two iilollen, but il o for a return to that phrase. 
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or gome reminiscence or variation of it, by way of conclusion, 
thus producing a compact form, answering to the natural 
requirements of the artistic sense Thus the favourite scheme 
of the troubadours, which may ha represented as AAB, had 
develojied m the folk-song into the scheme AABA — and this 
scheme lias served for thous.inds of popular melodics througliout 
Europe In some rare ( i^es the contrasting portion might be 
< onteivcd as implying modulation into the key of the dominant, 
thus forcsliadowing llic form of the first movement in modern 
‘onatas and symphonies 1 But the present writer is sceptical, 
from the cvidciuc afforded by folksong melodies recently 
collected, of an instinct for modulation among a peasantry 
unfamiliar with harmonic music Be that as it may, the courtly 
minstrels both of France and Germany rendered a real service 
to music in following the popular verdict m favour of the major 
scale or Ionian mode, and in so doing prepared the way for modern 
harmony, which is based upon a particular relationship of 
contrast between the notes composing the chord of the tonic 
and those composing the chords of the dominant and the sub- 
dommant— a relationship inherent m no other scale of the 
Gregorian system but the Ionian On it the secret of musical 
form in the modem sense depends, for it brings with it the power 
of modulation (unknown to medieval limes), t e the power of 
treating the same note as belonging to different tone centres 
(G, for instance, as the dominant of the scale of C, and also as 
the tonic of the scale of G), and the further power, by means of 
the chord of the dominant seventh, of proceeding from one 
tone centre to another As long then as musicians held the 
Ionian scale at arm’s length, progriss in the modern direi tion 
was impossible They did indeed arrive eventually at the goal, 
partly through the practice of using popular melodies as the 
foundation, or can/o fermo, of masses and mbtets, and of arrang- 
ing the melodies themselves for choirs of voices, and also through 
the increasing need, as the art of part-writing became more 
elaborate and better understood, of modifying the strict char- 
acter of the modes by the introduction of accidentals, till, as 
Sir Huliert Parry remarks, “ after centuries of gradual and 
cautious progress thev ultimately completed a scale which they 
had known all along, but had rather looked down upon as an 
inferior specimen of its kind ” I he melodic instinct, thus 
developing consciously m the minds of trained musicians, and 
unconsciously m the makers of folk-songs, arrived eventually 
at the same result But the major scale once firmly estab- 
lished, the trained musician based upon it a new art of harmony, 
further, he modified existing minor scales for harmonic purposes, 
leaving the old traditional scales as the dmost exclusive posses- 
sion of the folk-song (which has (henshed and prescr\ ed them 
m their pristine mtegntv up to the present day) and working 
out the problem of musical composition, and of melody itself, 
on a new foundul luii ^ 

The fall of the He henst lufen dynasty, and the troublous 
times that ensued in Europe, involved the removal of the 
patronage to which the higher kinds of minstrelsy owed iheir 
position and their influence Song passed with the close of 
the age of chivalry from the noble to the burgher cUss Ihe 
Mmne'itngers were succeeded by the Meisienttjgin,, the first 
gild of whom IS said to have been estiblishcd in 1311 by Heinrich 
von Meissen (popularly known as Frauenlob) at Mainz In 
their hands song was treated more m tne spirit of a trade than 
an art, and subjected to mans absurd and pedantic regulations 
In Wagner’s famous opera is given a very a( curate and faithful 

^ For examples see Bohmo Altdeutsches Ltederbuch, Nos 131 
and 195 

^ Modal folk song mrlodics are often tested by their confoimity 
or otherwise to the modes as known from mtdieval comjxisers 
Tins IS to limit our conception of natural forces by the use made of 
them by a few men at a particular tjHJch for special purjxiscs If a 
mode can be said to exist lor a purpo c, that purpose is melody to 
apply to modal folk melodics the canons laid down by composers 
with whom melody was a quantity n^gltqeatde is sheer perversity 

Recent disco\ tries in Ur field of folk song place us in a far better 
position for understanding the tnic nature of the motles than 
medieval composers for m the folk-song their free development has 

not been liampered by restrict 10ns ■Rliich were a necessary condition 

of pol3qihome work 


picture of their methods and ideals Their importance in the 
history of song consists not so much m actual work achieved 
as m the enthusiasm widely spread through their means in the 
class from which most of the great German composers were 
eventually to spring 

The real interest for the historian of song centres during this 
period not in the attempts of minstrels and burgher gilds to 
improve upon the folk-song, but m the folk-song itself Those 
who have studied the laige collection of medieval melodies 
contained m Bohme’s Altdeutsches Liederbuch fur Germany, 
and in Duyse’s Het ouJe Nederlandshe Lted for the Nether- 
lands, will on other giounds tlian those mentioned above be 
ready to confirm this judgment It is not too much to say 
that they contain many of the noblest melodies whuh the 
world possesses, earnest and dignified in spirit, broad of outline, 
and knit together ih all their parts with rare and unconscious 
art, on principles of structure which are carefully analysed m 
the chapter on folk song in Sir Hul)ert Parry’s The Art of Mustc 
To the examjilts there quoted may be added the wonderful 
Tagelied (“ Der Dag wil met verborghen sm ”), Ik sek adieu, 
Lieblich hob stch gesellet, Ab'ichted von Innspruck (of which both 
Bach and Mozart are reported to have said that they would 
rather have been the author than of anv of their own composi- 
tions), and “ Lntlaubet 1st der Walde ” (which, like so many of 
the popular songs of the 14th and 15th centuries, was utilized 
by the Reformers for one of their finest hymns) 

A charactcristu feature of many of these songs, both German 
and Dutch, is tlie meltsma, or vocal flourish, of the concluding 
phrase, derived, if German historians are to be trusted, from 
the vocalization on the last syllable of the word Alleluia, which 
m the carl> Churth represented the i ongrcgational poition of 
Its services and which afterwards developed into the sequences, 
so popular in the middle ages 

A similar feature is not uncommon in hrench melodies of 
the same period (sec V Amour de mot, Vrat Dteu d' amour, and 
Revetllez-vous , Ptccars, m Chansons du octf sthle, by Gaston 
Paris and Gevaert, Pans, 1875) If the charming English 
song “The Nightingale ” (Medieval and Plainsong Society) is 
of popukir origin, it may serve as an indication that these 
mthsmata were also common in England (cf also “Ah' the 
sighs that come from my heart,” which belongs to the reign of 
Henry VIll ) 

It is m the highest degree unfortunate that no collections 
were made of English popular songs of the middle ages ev'er) - 
thing ixiints to the tfact that quantities of them existed The 
importance of song in the social life of every class is attested by 
all the chronu lers and poets An age that produced “ Sumer 
IS a cumin m ” (1240) must liave been prolific of melody It is 
imj:K)ssible to regard it as an isolated phenomenon The beautv 
of songs by early composers, and ot others, whicli are possibly 
of popular origin, met with in the reigns of Henry VII , 
Henry VIll , Edward VI and Elizabeth (see Wooldridge’s 
edition of Chappell’s Popular Music of the Olden Tune) argue a 
great and healthy activity m the preceding centuries It is 
sufficient to mention Morlcy’s “ It was a lover and his lass ” 
and “ O Mistress mine,” or “ The Three Ravens,” which though 
it first appeared in print in i6ii is undoubtedly a folk song 
belonging to a much earlitr peiiod (for versions still to be heard 
see Kidson’s Traditional Times) The same is probably true 
of “ A poor soul sat sighing ” and many others It is to be 
remarked, however, that printed versions of popular songs can 
seldom be relied upon as faithfully representing their original 
form, or even the form in whi( h they were sung at a particular 
epoch Editors have seldom resisted the temptation of tamper- 
ing w ith popular airs, if by so doing they can render them more 
atti active to polite tastes Withm recent >ears, however, 
the collection and publication of folk-songs has been undertaken 
in a different spirit — and it is possible in most countries to 
study the folk-songs m versions which have been taken direct 
from the lips of the peasantry and are presented without editorial 
alterations The que tion as to the propriety of such alterations, 
or the larger question of what is suitable m the way of 
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imtnimental accompaniment, need not be discussed here more 
than to point out thet fhc strictly scientific point of view 
— which seeks to understand the folk-song in its native 
simplicity — should not be mixed up with that of the artist 
who aims at adding to the world’s store of beautiful musu 

It IS to be deplored that the English composers of the 15th 
and i6th centuries did not follow the example of Dutch, Gcrmtm 
and French musinans, who utilued popular melodies as the 
foundation or canto fermo of their masses and motets (one 
example only is known, “ O Westron Wynde ”) and also arrange 
them in parts for music-loving circles (to a limited extent this 
appears to have been done in England, eg the Freemen’s 
Songs in Deuteromela) But in England, as in other European 
countries, survivals of medieval melodies are still to be found 
among the peasantry in quantities which vary according to 
the degree in which modern music has penetrated to country 
districts In Germany, for instance, where miuie.il culture 
has lieen most widely spread, the medieval folk-song, according 
to Herr Bohme, is no longer heard, it is possible, however, that 
this statement may be contradicted or modified, if the seme 
systematic search for the Gei manic folk-song, which hc-s been 
made recently in France, England and cFcwhere, is und< rteken 
before it is too late Melodies formed by compo'-ers under the 
prmciples of'rnodern harmonic musu htne largely usurped th^*ir 
place 1 

The folk-song is eventually killed by the products of the 
musical munufac'tones of the town 'Ihc p<asantry provided 
with songs from outside is relieved from the necessity of pio- 
viding for its own needs, or of eherishmg with the lu\e of earlier 
limes Its own traditional inheritance It is true that for m^'iiy 
centuries numbers of composed songs line found their wey into 
the popular repertory and have there undergone in many in- 
i( incts transform itions which serve as a complete disgui c to the ir 
real origin but in general a fine e^r can detect thc^c intruders 
Por even when they have suffered change or transformation 
m passing through a new environment the stamp of an mdividuel 
or a period remains, whereas the folk-song of tradition is the 
work not of one age, but of manv, not of the individual, but the 
collective mind For songs made by uncullivited persons, 
and psssed on to others without the aid of writing or of printing, 
soon lose in the course of onl tr m^'mission even such Ir-^cfs 
of individus'l authorship as they may ome have possessed 
Moreover, the mekers of folk-soiifs arc ron< ( rued with nothing 
so little e the assertion of their own individuahtv fhev 
know that iL is the mo'-t tamili u the't is the most acceptable 
Novelty has no charms foi themselves or their eudiences 
Instinet es well as policy keep them to recegnireel tvpes and 
formult'c , and the innumen'blc vanatums which the e undergo 
from egc to a.gc arc proh 'hlv far more frcciuently due to 
lapses ot memory than to eapac ity for invention Major tunes 
meclvertentlysung m minor mode s, or vieevcrsa,or the acc ideiital 
application of a tunc to verses, for which it was not originally 
intended, give me in many cases to practically new melodies 
1 hough an author might be named, if it were possible to know 
the history of a folk-melody, for each change that it has assumed 
in the course of its history, it is clear that author''hip of this 
kind IS not what we mean wdion wt name Dihdin as the author 
of “ lorn Bowling ” Ihe theory that the Ic Ik-song is but the 
degenerate offspring of a cultivate d anc estrv , that the pc lusantry 
have, m fact, taken their music from a superior class, and Iran^- 
formed it to suit their own tastes and idioms, has been and 1 
still held apparently by many (see Closson, Chansons populaires 
beiges, and Combarieu, La Mustque, p 114) This is tanta- 
mount to the assumption that the presence among songs of the 

1 the erior must be gueidcd ag.^inst of supposing that melodies, 
heard to d^y among the peas'’ntry, which suggest medieval times, 
are necessarily mcdicvil m origin It h s been already indic'^tcd 
that dorian, acolian and mixolydian modes (to name those which 
are most prevalent) are natural modes, not church modes, they are 
still employed by folk singeis m many psits of Europe A melody 
in the modern major scale is lust as liable at the present day to 
submit to transformation into tfu mixolydian or sonic other mode, 's 
melodies m other modes are liable to bocome major 


peasantry of beautiful melodies involves pre-existing musical 
civilisation, and that the popular instinct is incapable, without 
cultivation, of creating melodies that are artistically beautiful 
It would be difficult to support this assumption m the ca‘^c of 
the German and Dutch medieval songs, to which reference has 
been made, the cases that could he cited, m which well-known 
airs of the town hive passed to the country and suffered trans- 
formation, are insufficient data for establishing a general rule 
as to the origin of folk-songs Indeed, the very fact of such 
transformation tends to prove the existence of a strictly popular 
music, into whose idiom the town music is transformed To 
deny that uncultivated peasmts ran create melody is to forget 
that the languages even of s'vagcs have their grammar and 
syntax, as well as qualities that arc rhythmical and musical, 
and that even among civilized people those same qualities 
existed long before they were analysed and tabulated by 
grammarians, and further developed by trained literary men 
The case of melody is sti ictly analogous to that of languages 

As every country hes its own store of folk-songs m which 
national characteristics find expression through idioms which 
differentiate its songs from those of other countries, it would be 
irbitrary to ^elcct the songs of one country rather than those of 
enothcr for sep irate dneussjon 

The history of the art-song has now to be considered, of 
solo song, thit is, with instrumental accompaniment as an 
essential part Songs feir two or more voices with 
or without accompaniment, though they properly ^^t-Son 
Ijelong to the subject of this article, arc passed over, 
for they but exhibit the tendencies manifested in solo song when 
appliecl to more complicated forms Operatic songs anti anas 
aic likewise omitted (except 111 the early Italian period), as 
belonging to a briiKh of music which requires sep'^r'ile treat- 
ment (sec Aria, Oplka) Instrumental song arose during the 
i6th century, a time m whic h composers, released by the spirit 
of the Renaissance from the exclusive service of the Church, 
were already becoming active in secular directions The 
mcdrigal was the favourite form of composition and was rapidly 
approaching its period of maturity it was now to lx superseded 
'’s the populir diversion of cultivated society by solo song 
The he hit had alre.'’dy sprung up of supplying voices that might 
be mis<^ing m a medrigil by instmments if ill the voices but 
one were absc nt, the effc et of a solo with instrumental aceomponi- 
ment was realued A still nearer approach to solo song was 
made when singers, selecting one part of a madrigal for the 
voice, themselves played the rest on lute or cliitarroue In such 
per lorme nets the voice ptTt Wc's likely to receive mo t attention 
—even in rnadrigal-singing it was not unknown for the sojirino 
to embroider her pert witli gruppetti and ornamental pas>'i,'ges 
(sec Riese wetter s ^chtcbiale ii Beschaffen/uii dcs Weltlit hcn 
Gesanges, p 72, for an example of a simple part as embellished 
by the well-known Signora Vittona Arehilei)— and the accom- 
paniment to undergo processes of simplification, thus preparing 
the way for melodies, simple or ornate, with unobtrusive eccum- 
paniments, and perhaps also contributing to the invention of 
that declamatory or recitative style, attributed to (^vah< n. 
Pen and (aceini, the foundeis of oratcjrio and opera bueh 
melodics arc found m Cac < ini s tamous N nave Musk he, published 
m Venue in 1601 ( 1 eri bchaggi ” may serve as a beautiful 
sp((imen of simple melody, “ Cor mio ” is typical of the ornate 
slvlc, ‘ Deh* dove ^on fuggile ’ of the declamatory the last 
two are ejuoted m Kicscwetler, Geschuhte und Beschaffen/uit 
des Weliluhen Gesanges, p 73) C ucmi clc*imcd in the preface 
to ihat work to be the fir t to invent songs ‘ for i single voice 
1() tin aeeompanime nt of a simple in trument ” It is true that 
hn friends m Rome (hi. native e^t^), at whose houses the'c 
new compositions were perfoimtcl, assuied him th it they had 
never heard the like before, and that his tv le exhibited possibil- 
ities for the expression of feeling, tint were excluded, when the 
volte sang merely one part in a contrapuntal work But, about 
thirty years before Cectini, lutenists in France had anticipated 

his innovations, and tomposed solo songs, with lute aceomfkmi- 
ments, m which u evidenced ihe struggle, not always suec essful. 
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tu break away from polyphonic tratlitioh^. Le Rd\ ’s Atrs de^ 
Cour, published in is?!, may lie cited in proof of this »,tatemt‘nt 
Of these airs " Jc sius amour ” is sotnewhat m the doUamatorv 
iceitatnc ttyle of Caccmi’s Nvime mmiohp (see gamitnblbande, 
Int Mustk GnAlbchaft, artKk “ Airfe de Ctiur ot Adrien Ic Roy," 
by Jantl Dodge) Generally speaking, it may be sanJ of early 
Ircnch songs that they wtn longer in shaking off the ihfluence 
of the past than the songs of the Italians, many truks of ex- 
pressions, belonging th polyphoiiK times, surviving both m voice 
parts and a< compuruments In the voice parts sometimes 
the influence of popuJ ir song is evident, at others they are neither 
melodious nor ytt declamatory, but merely suggest a single 
part in a polyphonic composition, while the accornpaniments 
lOr the lute an generally a mixture of t bPrds used with harmona 
effects, and (erlain polyphonic truks inherited from the past 
tw6 centuries In England two books of “ Ayros,” for ,x single 
voice with lult accompaniment, one liy Jones, and another by 
( .impion ami Kosseter, were published in i6oi , Jonos m his 
preface ckiims that his songs were the first of the kuid, and 
Rossetcr says that those of Campion had been for some time 
“ privately imparted to his friends ” Both sets therefore seem 
to be independent of Caccini’s Nuove mubiche, the influence of 
which was not felt for some \cxrs In Piifdand the brcik with 
the past was less violent mid sudden than m Italy, lor the 
cstablcslied practice of arranging popular songs and dances 
as lute solos led naturally to, and profoundly influenctd, the 
later “ byres ” with lute m compariimcnt As Dr Walker remarks 
(tiistory of Music in hv^land, p 121, Clarendon Pre-s, igo?), 
“A folk-^ong of i^oo, a song of Thomas Campion, and a song 
of Henry I^awcs arc all bound togfcther bv a clear and strong 
tie ” In a simple and unpretentious wav these first English 
attempts at solo-song were singulailv successful The best 
of them, biich as Rossctcr’s “ And iMuild you see my Mistress’ 
fare? ” and Cafnpion’s “ Shall I come if I swim ? ” r.tnk as master- 
pieces of their kind Both in structure und in fcelmg they 
exactly' catch the Cosen tails of the lyrics of the period Iheir 
daintiness and charm make it casv to forgive an air <if artifi- 
ciality, whiih w IS after ill inevitable —if the songs were to 
rqjTescnt the spirit of their environment ^ 

Meanwhile Italian* composers, who, m spite of the frottole, 
villote, vill melle, ballctti and falalas (arrangements in vo( al 
parts of })opular melodies common in the last half of the i6th 
century) seem to h tv c been unaffected in the new song movement 
by popular influences, went straight from the polvphonic to 
tho rccititivc stvlt, and advanced with extraordinary rupiditv 
Melody was quuHy added to relieve the monotony of recitative 
which must have been acutely felt bv the hearers of the earlv 
optzas, and considerable advance m this direction was made 
by Cavalh and ( csti (sec Oxford liislorv of Musk, vol 111 , for 
details of till n methods) Montca cede, though i gnaUr genius 
than either of them, did notsucctcd in forcing the daring qualifies 
of his own conceptions on others 1 he famous Jamen t of Ariadne 
was the expression of an individual genius casting all rules aside 
for the sake of poigfiant emotional effect rither than the begin- 
ning of a new epoch in song (^rissimi and Rossi m ontorio 
anci cantata (a word which then merely described a piece that 
was sung, as sonata a piece that WtCs played, and consisted 
generally of alternate rei itative and ana) brought the organiza- 
tion of mclodv to a high degree of elaboration far bev'ond 
anything attempted bv ( avail 1 and (csti In their hands the 
declamatory methods of Monteverde were made subordinate to 
larger purposes of design A broad and general < haractenzation 
1 John Dow land, tho chit { of Fnglish lutcmsls published his first 
book of songs and ayres m four parts in IS07, ‘ bo made that all the 
paits togvthi-r or either of tium •severally may be aiang to the lute, 
oriiherion or viol dn gainbi '' Though not strictly spi iking solo 
bongs they arc too important not to be mentioned Three other 
boolts followed m 1600 1003 and t6i 2 in the Second of which appears 
the Iambus ’ Flow my tcais ' (Eachrymae) for two voices, but ai- 
mobt equally effective as a solo, and doubtless often used as such 
It IS published in vol vu of Euterpe (Brcitkopf & Haitel, LondQn)v 
which fd o coiUaip^ a valuable rqonograph on Pnglish lutemsts ana 
hiti music by Miss Janet Dodge Dovvland s few solo songs are 
unnnpo’'tant 


of emotiortal situations woe iteore naturial to them find to then! 
successors than a treatment m which points are emphasieed m 
detail It was moreover inevitable in these early devclopifiients 
of musical style, in which melody had to play the leading J?art, 
that riuch Sacriftieb as were necessary m balancing tlui rival 
claims of expression and form sloopld be |n favour of the latter 
rather than the former But the formal perfection of nvelijidY 
wds not the only probleiq which STtlFcxintury Italtaij composers 
had to free The whole question of m'^truraental ac<orapani- 
ment had to be woikcd dcitj tlm natxire and capacities of uia 
atruments, ifidudihg the voice itself, had to be explored J the 
reconciliation of the new art of harmony vtith the old art of 
counterpoint to be effected It speafcb volumes for the innate 
musical iiense find tei hnical skill of the early Italian composers 
that the initial stage of tentative effort passed so quickly, and 
that at the close of the 1 7th century we are ( onscious of breathing 
.ui atmosphere not of experimental woik, but of mature art, 
Alessandro Scarlatti (f65g-Ti725) sums up the period for Italy< 
lhat much of his vvork is drv, a mere exhibition of consumrtmte 
technical skill without inspiration, is not surprising when tlie 
quantity of it IS reali2ed, and also the Unfavourable conditions 
under which operatic Composers had to work, but the best of 
it IS singul irly noble in conception and perfect in design The 
same fs true of the best work of Legrcnti, Stradclla, Caldaraj 
Leonvrdo Leo, Durante, work which was of im ilculable im- 
portant e for the development of musical, and particularly of 
vot al, art, and whuh wall alwa) s, for minds attuned to jtt atmo- 
sphere of classual intcllei tiiality, severity and self-restraint, 
possess an abiding charm, but c'omparatively few specimena 
have retained the affections, of the world at large C.iri6simi’3 
“ Vittoria,” Sifirlattis “O Cessate ” and “ Le Violette ” are 
the most notable exceptions (“ Pietfi, Signore ” is not jncluded, 
tis no one now attnbutts it to Stradell.i) 

Ihe almost umversal preferente of the Italians in the 17th 
and i8th centuries for the aha m d<i capo form involved serious 
sacrifices on the dramatic and emotional side, for althoi^h 
this form was but an elaboration of the lolk-song type, ABA, 
yet It involved, as the folk-song tjpe did not, the repetition 
not merely of the melody of the opening part, but of the words 
attai hed to it It is this double repetition Which from the point 
of view of dramatic sincerity forms so disturbmg an element 
But composers, as has been remirked, were too mUch occupied 
with exploring the formal possibilities of melody to establish a 
really intimate connexion between music and text (Monteverde 
being a not ihle exr epuon), a detailed mterptetation of whicJi 
lay outside their scheme of song Elaboration of melody soon 
lamc to involve much repetition of words, and tins was not 
felt as an absurdity so long as the music was broadly in accord 
with the atmosphere or situation required A few lines of 
poetry were thought sulhiitjit for a fully developed ana Ex-' 
ceptions are however to be found m what is knOwn as the 
recitahvo arioso— oi whii h remarkably fine specimens appear 
m some of Scarlatti’s cantatas-*^rnd in occasional songs in 
slighter form than the tyrannous da capo arm, such as Caldara’s 
“ Gome rvggio di s6l ’’-^whicE foreshadows with its dignified and 
expressive harrtionies the Schubcrtian treatment of song 
Before bcarlatti’s death in 1725 symptoms of decline had 
appeared He was himself Often compelled to sacrifice his finer 
instincts to the popular demand for mere vocal display A 
race of singers, who were virtuosi rather thfin artists, dominated 
the taste of the public, and forced composers to furnish oppor-t 
tunities m each role for a full display of thdir powers Ah Opera 
was expel ted to provide for each faVnuntc five kinds of ana > 
{ana cantahile, ana di portamento, aina di mezao ca-tattere, ana 
parlante and ana d' agtlitd) It was not long before easier and 
more obvious types of mclo(ly,e?^re^sing easier artd mote! obyious 
feelings, became the i^siiion, The varied forms of accomp(ani- 
ment, in which a good contrapuntal boss had been a cjonspicuous 
feature, were wasted upon a public which came to hear vocalists, 
not music, and sterfeci typed 'figurefs, of the kind Which second- 
rate art after the half 01 the i8th century has made only too 
familiar, took the place of sound ocntr^uatal workfiMiiviup, 
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till the Italian school, which had stood as a model for the world, 
became identified with all that was trivial, insipid, conventional, 
melodramatic Not that the Italian tendency in the direction 
of mere tunefulness was m itself either unhealthy or unworthy 
It was indeed a necessary reaction from the severe earlier style, 
at soon as that style began to lose its earnestness and sincerity, 
and to pass into cold and calculating formalism But the spirit 
of shallowness ahd frivolity which accompanied the reattion 
involved the transference of musu al supremacy from Italy to 
Germany, the only country, which, while accepting what was 
necessary to it of Italian mflucnccs, steadily remained true 
to its own ideals 

Before speaking of German song, it is necessary to glance at 
whatwasbemgdoneoutsideof Italy in the 17 th century Reference 
has already been made to the French as pioneers in establishing 
solo song to lute accompaniment, which hcrci^ as in Italy, origi- 
nated in adaptations of polyphonic compositions But in 
France from the first the mam influcnc e was deiived from popular 
sources, the native folk-song and the vaudeville, the ditties of 
country and of town In both that union of grace, simplicity 
and charm, characteristic of the hrcnch nation, tended to 
produce an art of dainty unpretentious attractiveness, m strong 
contrast to the serious and elaborate Italian woik It preserve (1 
these charac teustics in spite of the artificial atmosphere of the 
Frenc h court, in which it mainly flourished up to the time of the 
Revolution, in spite too of the somewhat diffcient influemcs 
which might have liccn expected to affect it, derived from 
opera, the mcUiia for which did not, as in Italy, kill If c sm viler 
blanch of vocal music Brunettes, musettes, minuets, vaude- 
villes, bergerettes, pastourclles, as the an<i de cotir were styled 
according to the naturcof the poetry to which they were attaelud, 
may bo fiiund in Wcekerlin’s Echo's du temps passe, but the 
leader must beware of judging the real character of these songs 
from that which they assume under the hands of the modem 
an anger 

With the latter part of the i8th century came m the languid 
and sentimental romance, in winch the weaker phases of Italian 
melody are felt as an enervating influence 1 he romanc e bc< ame 
xfter the Revolution the most popular form of polite song, lead- 
ing by degrees to that purely melodious type of wh eh Gounod 
may be considered the best representative, and winch other 
composers, such as Godard, Massenet, Widor, hive been for 
the most part content to follow and develop, leaving to more 
adventurous spirits the excitement of exploring less obviously 
accessible regions 

In England, as in France and Italy, the beginning of the 
17th century brought into existence solo song Its beginnings 
have already been alluded to in speaking of the song of Rossetcr, 
Jones, Campion and Dowlanel The work of 11 I awes, and his 
contemporaries, William Law'cs, Coleman and Wilson, was 
equally unpretentious and simple A gem here and there, 
such as “(rither ye Rosebuds” (W I awes), is the student’s 
reward for a mass of uninspired, though not ungraceful, work 
in which IS to be noted an attempt to come to closer quarters 
with poetrjr, by “ following as closely a, they could the rhyth- 
mical outlines of non-musical speech they listened to their 
poet friends reciting their own versts and then tried to prcxluce 
artificially exact mutation^ in musical notes’ (Eincst Walkei, 
Hi story of Music in England, p 130), producing what w as neither 
good melody nor good declamation Such Icnlatne work, 
in spite of Milton’s sonnet to H I awes, could only have a 
passing vogue, Especially With a Purcell so near at hand to show 
the world the difitrence between talent and genius, between 
amateurish effort and the realized conceptions of a master of 
111' craft Songs like “ Let the dreadful Engines ” and Mad 
Bess of Bfcdlam ” reach a level of dramatic intensity and de- 
clamatory power, which is not surpassed by the best work of 
contentpOtary Italian composers “ I attempt from love s 
sicknes't to fly ” is so familiar m its quiet beauty that we are 
apt to forget that melodies so perfectly proportioned were quite 
new to English art (though Dr Blow’s “ The Self-banished ” 
deserves fully to stand with it “side by side) Monteverde’s 
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“ Lament of Ariadne ” has already been alluded to It is 
interesting to contrast its emotional force, obtained by daring 
defiance of rule, with the equally intense, but more sublime 
pathos of Purcell’s “ Lament of Dido, ’ m which song a ground 
iiass Is u'^cd throughout I he “ Elegy on the Death of Mr John 
Pliyford ” fquoted in full by Dr Walker, p 176 of his histoiy) 
exhibits the same fe iture and the svine invsicrv of tieatinent 
The “Morning Hymn ’ is scarcely less remarkable, and has 
likewise aground bass Purcell died m 169s, Barh and Handel 
were then but ten \eais old, and '^carlatti had htill thirty years 
to live — facn.s of w'hich the significance may be left to speak 
for Itself 

It is among the ironies of music al history that so great a 
beginning was not followed up There are echoes of Purcell 
m the gcncritum that siacccckcl him, m Croft, Greene, Boyce 
and Arne, but they cjuickly died aeviy The genius of Ilvndel 
first and of Mendelssohn later seem to hive prevented English- 
men from thinking musnally for themselves At least tins is 
the orthodox explanation, but it should lie home in mind that 
a list of English composers, who have been willing to sacrifice 
( ase and prosperity to a life of devotion to artistic ideals, would 
lie excteciingly difficult to draW up and would certainly not 
iluluclc inanv of the best-known names From the de vlh of 
Purcell to the Victorian era there is no consistent development 
of artistic song that is worth recording m detail The only 
songs thvt hue survived arc of the melodious order, of these 
Arne contributes several that are still acceptable for an air of 
freshness and gracefulness which mvrk^ them as his own 
“ Whe re the Bee sueki ” and “ Blow, blow, thou Winter Wind” 
are tvpieal of his style at its liest, as “The Soldier tired of 
War s Ahims ” is typicvl of it at its worst Song writers that 
followed him, Shield, Hook, Dibdm, Storace, Horn, Linley (the 
elder) and Bishop, vveic ell prolific melodists, who liavc each 
left a certain numlicr of popular songs by which their names 
are remembered, md wdiich arc sill) pleasant enough to be 
heard occasionally , but Iheic is no attempt to advance in any 
new du'cetion, no hint that song could have anv other mission 
than to gratily the public taste for tuneful melodies allied to 
whatever poetrv^— pastor vl biec hanalian, patriotic or senti- 
mental — lay readiest to h.inel 

The musical genius of Germany, which has created for the 
woild the highest forms as vet known of svmphonv, oratorio 
uid opera is not less remaiktble as the originator 
of the Lied—thc term bv which are most easily 
convex oci the modern conceptions of ideal song 
(icrmanv is moreoNcr tlie only country in which m orderly end 
progres i\e cle'vclopment tlw xrt of song may be trvred from 
tnc simple medieval \ olkslud to the elalvorate productions of 
Schuixrt, Schumann and Brahms 11 Germany is united to 
the rest of 1 iiropc in her debt to Italy , still her final cone,eptions 
of song belong to herself alone \nd these conceptions have 
more pnvfnundlv influenced the rest of Europe thcUi anv Italian 
( onccption ev er influenced Germany When the rest of Europe 
was (ontenT with the vapid outpourings of Italian and pseudo- 
Itdian puenlitie macule eshserver could have read the signs m 
Germ mv , from whic h the advent of a Schubert might have been 
foretold ihe saiclcnt therefore is more profitably employed 
in studying the phases of '-ong-development in Germany th n 
in anv other countiT German ideals and German methods of 
technique hvve permeated the best modern song-work of eoiin- 
trie* differing as widely m idiom as Russia, Norway, France and 
England 

It is not necessary to dwell, except m v'crv general let ms, 
upon German song of the 17th century There heel been no 
de velopment correspondmg with that which produced the 
airs de cour of France imd the avres of England Ihe verv 
literature necessary for such development w vs wanting Indeed 
Geimvn art was too profoundh affeeled bv the spirit which 
produced the Reformation to develop freclv ui secular directions 
Even in the domain of the Volkshed the sac red songs can scarcely 
have been less numerou' than the secular, and at the Reforma- 
tion adaptations of secular airs to sacred Words constituted 
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boi rowings on a Very large scale In the 17th century the work 
of the Italian monodists was bound eventually to stimulate 
German composers to make songs, but their mam interest lay 
m larger choral-instrumental work,, m which solo songs natur- 
?lly appear, not m ‘•ong as an independent branch of art A good 
general view of such isolpted songs as appeared can be obtained 
from Reunenn’. collections Da:> deutsthe gustliche Lted and 
Das deutsche Lted (Simrock) In spite of sonic stiffness and 
awkwardness, tht'-e 17th-century songs exhibit a loftiness of 
aim, a touching earnestness and sincerity, which mark them off 
** , quite distinct from any work done elsewhere at the same 
tune On the other hand there is not that sure gra,p of their 
material, nor the melodic and declamatory power, which make 
Purcell m i ngland stand out pre-eminently as the greatest song 
compo"-er of the 17th centuiy The treatment of the ana by 
Bach .md Handel is discussed m separate artide, (see Akia, 
Bach, HAND^ i ), whu h rendc r unneeessary any further t omment 
here Nor need we pause to consider the vastly inferior work 
of lesser composers such as Telcmt'nn, Marpurg .uid Agncola, 
most of which is confined to opera, orotorio and cantata Our 
concern is rather with the smaller lyrical forms, and to these 
the absence of suitable poetry wa, for long an insurmountable 
Inirner It was not till the middle of the i8th century that 
the rc form m (lerman pex try asscciated with the name of Martin 
Opitz (who transited Rinuc rim’s text of Dafne, J Peri’s first 
opera, for Heinrich Schut/) bore real fruit 

At the outset it n necessary to make a broad di’-tinction 
between the more distinctly populai form of song, known the 
Volkstumlicheh Tied, in which the vanu music ‘■cned lor each 
stanraof a poem (as ml he VolLbed itself, cm which the Volks- 
tumlichts Lted we, modelled), and the Kunstltrd, or, to adopt 
t!ie more descriptive term, the durrh componirte!, iMd, 111 which 
the music form, a running < ommcntiiry on a poem, wuhe ut 
respect to its form — or, it stan/a form is prcocived, v. r>mg the 
music m soipc lanzas or m all in accordance with their pcetical 
significance Generally speaking the former aims at a wider 
audience than the KumUted, the appreciation of which, when it 
IS worth appreciating, mvohei some degree of culture and 
mtelligenc c, inasmuch as it aims as a rule at interpreting more 
complex and clinicujt kmdsof poetry In the i8lh century the 
simpler V olKstumlichts Lted in strophic form was most in favour, 
and the) c who caic to trace its history in the hands of popular 
composer liko J A Hiller, J A P Schul/, Rcichhardt, Bcigt r 
and Zeltcr, c in easily do so by comulting ILirtd’s T lederlexuon 
(T tip/ig, 1867) or one of a numhc r ol similar public ations Side 
by side with the outpouring of somewhat olnious and senli- 
mcntcil me lodiousnc , wliuli sue li volumes icvcal, it must be 
ionic nibcrcd th 't the attention of gieitcr men to m,tuinitntal 
compositum, the glowing power to compo‘c foi kc>td instru- 
ment > (which began to replace the lute m the middle of the 17th 
century), and the mcchuiical impro ,^emcnts, through which 
spinet, clavichord and harpsichord were advancing toward the 
modern pianoforte, were preparing the w»y for the modern 
Lted, m which the pianoforte accompaniment w.is to pli> an 
me rca^singly important pait ( P E Bach (d 1788) alone 
c'f hi contc niporants g.'ve serious attention to hiical song, 
selecting the best pcclr) he could get held ol and aspiring to 
something beyc)nd merely tunclul mclocly I he real outburst 
of song had to wait for thci m piration winch came with Goethe 
and Schiller 

It IS unfortunate that Havdn and Mo^ut, preeminently 
endowed with every gift that m’kco for perfect song except 
th’t of hteror> di ctrnment, shculd line left us so little of 
red v^luc There 1 indeed much to admire m •■onie of Havdn’s 
canzonets, of which “My Mother hid, me bind m> llan ’’fully 
deserves it, continued popularitv, while Mo/ert’s “ Schlafe 
mem Prinzchen ” — if it is Mozart’s — and a few others, like 
these m simple strop! le form, arc isolated treasures which we 
could not afford to lo‘e But m only two songs by Mozart, 
“ Abendempfindung ” and “ Das Veilchen,” is the goal, to which 
the art was to advance, clearly discerned and m the latter case 
perfectly attained Both arc durchcompontrl, that is, they 


follow the words in detail, in both the generd spirit, as well as 
each isolated point of beauty m the verses, is seizecl ancl portra> cd 
with unerring insight “ Abendempfindung ” is indeed seriously 
marred by some carelessness m accentuation (worse examples 
may be seen m “ An Chloe ”) and by annoying repetition of 
Words, due to the development of the melody into a formal and 
effective climax In the process the balance of the poem is 
dc ,troyed,and the atmosphere of suffused warmth and tenderness, 
which pervades the rest of the song, is almost lost The lyrical 
mood passes into one m which the operatic ana is suggested 
on the one hand, and on the other the formality of instrumental 
methods of developing melody Not till Schubert were these 
traditions, fatal to the puic Ivne, finally overthrown, and the 
conditions of true union between music and poetry perfectly 
realized In “ Das Veilchen ’’ however, where Mozart touched a 
poem that was wotlhy of his genius and appealed to his extra- 
ordinarily fine dramatic instmet, he produced a masterpiece — 
rightly regarded us the fust per Ice t specimen of ihti dutch- 
compontrles Lied Every incident m the flower’s story is 
minutely followed, with a detailed pictorial and dramatic 
treatment (involving several change., of key, contrasts be- 
tween major and minor, variations of rhvthm and melody, 
declamatory or recitative pas ages) which vas quite new 
to the art The aeeompamment too takes its full share, 
illustrating cich meidcnt with exquisite fancy, delicacy ancl 
dncretion — and all with no violence done to t!e lorm of the 
poem 

^Vlth Beethoven song w.i, suddenly exalted to a place among 
the highest bruiihts of composition laken m hand with the 
utmost seriousness by the greatest musician of the age and 
asse'ciatcd by him for the most part with lyrical poetry of a 
high order, it could at last nai'-e its head, and, freed from the 
conventional formalities of the '■alon, Ic eik i large 1 world eon- 
lidently m the fuc It lannot, however, be admitted that 
Beethoven, in spite of scvci il noble songs, was an ideal song 
composer His genius moved more easily in the field of abstract 
music Ihe foim, of pertry were to him rathei a hindrance 
than a help His tendency is to press into his melodies more 
meaning than the words will bear The very qualities m fact 
which make his instrumental meLclics so inspiring tell against 
his songs 1 hough his stronger critical instinct kept him as a 
rule Irom the lal e accentuation which marred some of the work 
ot Havdii and Mozait, yet, like them, he often failed to cm ape 
from the mstnimcntahst s point of vie w, especially m the larger 
ong-forni The' concluding nrlcdy of “ Bu'-shed ” would 
be ecjually elTeitivc played as a violm solo the same might be 
said of the find movements of “ Adelaide ” and of the otherwise 
noble cycle “An die feme Gchebtc movements in which 
the words have to adapt themselves as well as they can to the 
exigencies of thematic devclopirent, and to suliniit to several 
displacements and tiresome repetitions In songs of a solemn 
or deeply emotional nature Beethoven is at his best, as in that 
cycle, to sacred words of Gelleit, of which “Die Lhrc Gottes 
aus der Natcr ” stands as a la ling monument of simple but 
expressive grandeui, m “ Iroeknet nicht,” in “ Partenza,” “ In 
quosta tomba, ’ in the first ol his four settings of G< cthc ’s “ Ni r 
wer die Schnsucht keniil, ’ and more than all, in the cycle “An 
die feme Gehcbte, ’ which repi events a further stage 1 cached in 
song on the road marked out by Mozart m “ Das Veilc 1 cn ’’ Wc 
liavc left behind the pretty artificialities so dear to Ihe 18th 
century, that play around fic titious shepherds and shepherdesses, 
and entered the field of deeper human feeling with the surroundmg 
influences upon it of natinc and romance The new spirit ot 
the age, represented m German poetry by the lyrics of Burger, 
Voss, Claudius ancl Holtv, members ot the famous Gottmger 
Ilainbund, arid me, re notably by those of Goethe and Schiller, 
communicates itself in Beethoven to song, which now assumes 
its rightful position of joint interpreter It needs no deep study 
of Beethoven’s songs to perceive that the accompaniment has 
assumed, especially in the ‘ L ederkreis,” an importance im- 
measurably greater than in the songs of any previous composer 
It begins to act the part of the chorus in Greek drama and to 
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provide both a back^ound and a commentary to the central 
personages 

The tentative and unmspn-cd work of Ztlter, Rcichardt, 
Schulz and others, -when they attempted am thing b(>ond i 
merely tuneful melody in the stroplnc form, m ly be pas ed oxer, 
but a word is due to J R Zurnslteg, because m spite of the 
sometimes childish simplicity of his work he }et, m the kind 
of use which he made of modulation as a me ins of Ij rical ck- 
pression, anticipated, mure than any other composer of songs, 
one of the chief features of the greitest song winter of all ages, 
Franz Schubert Schubert’s “Eilkonig” was written a few 
months before Beethoven’s “ Liederkreis,” “ Gretchen an Spinn- 
rade ” about a year before the “ Erlkonig ” He was eighteen 
when he composed the latter, in 1815 Lyrical song, divorced 
from all hindering elements and associations, whether of icdon 
or theatre, was here at the threshold of his shoi*t i iri c r m almo t 
full maturity and plenitude of povver It is sufht u ntly lem ii 1 - - 
able that a lad with so little education should have composed 
such music it IS more astonishing still that he should hive 
penetrated with such unerring insight into the innc rmost sec rets 
of the best poetry Iwo of the ncecssiry cjn.ilifieations for a 
great song composer were thus at 1 ist united Schubert pos- 
sessed the tliird— a knotv ledge of the human veuee, partly 
intuitive, partly 'the result of his experience as a chorister box 
Ihc beauty of his melodies is scarcely more striking thin the 
gratefulness of their purely vocal qualitie-. The lech iicjue of 
singing had indeed been understood for neerlv two centuries, 
but Schubert was the first to divine fully its emotion il r ing» end 
to dissociate it in lyrical work from all traditions of the schools 
From the beginning to the end of his cvreer he never penned a 
note or a phrase beeiust it was vocallv effective What he 
wTote for the voice to smg was there beciuse for him the poetry 
(ould not have it otherwise Ihis wis inherent m his rnelhod 
of working, in whic h he relied implicitly upon his musical 1 1- 
spiratiuu ior a resp inse, usualh instantaneous, to the murdinaU 
receptivity of his mind tn the impressions of poetry To rexd 
thiough a poem was for him not only to seize its innermost 
signifu anee, and every salient point of langutge or of form, 
but also to visualize the scheme bv which both th whole ai d 
the parts could lie translated and glorified through the medium 
of music As th singer Vogl, the first of his jirofcsbion to 
appreciate him, rcmarlvcd, “ lie composed m a state of clatr- 
vo^ance” Hence the impossibiht) of summui/mg m a hoit 
^paci the innovations h„ introduced, for new poems mv uiihly 
suggested new types of song His settings of Goethes Ivrics 
(til It IS, the be.l of them) differ as essentiillv from his settings 
to those of W Muller in the cycles “ Die Schone Mullerin ’ and 
“ Die Wmteireise ” as these agun from his settings of Heme 
Hirdly a single development m subsequent phases of the art 
(except those which eliminate the mel lelious element) is not 
foreshidowed m one or other of his six hundred (and more) 
songs Brahms, perhaps the greatest of his successors, snd 
that there was someth ng to be learned from everv one of Sc hu- 
bv^rt’s songs He was as perfectly at home m the durcJico.rpo- 
mrtes Lied as m the simple strophie type or the piinh de- 
clamatory (“ Der Wegwciser,” “Nihe de> GLlicbtcn” ‘ Dv.r 
Doppelganger ” may serve as familiar but supreme example'- 
of each) Certain features mav be selected for emphasis, first, 
his use of modulation as a means of emotional expression “ Du 
licbst mich me ht ” traverses m two pages more ke\ s than would 
serve most composers for a whole symphony, whilst thu discords 
on the words “ Die Sonne vi rinissen ’ and “W", bluh’n die 
Narcissen ” give <a pieicuigly tlirillmg effect, winch lo quite 
modern The modal ition . m “ Wehmu<h ” illustr itc the sulitlc 
atmospheric effect, wh’c h ho loved toproduce hv sudden contra -.ts 
between major and minor harmonics More familiar instances 
occur m “ Gute Nacht,” “ Die Rose,” “ Rosamunde ’ Sc eondlv, 
h s in xhiustihle fertility m devising forms of nec ompammr nt, 
which serve to illustrate the pictorial or emotion il background 
of n poem, we have the galloping horses (and the horn) in “ Die 
Post,” the spinning wheel m “ Gretchen,” murmuring brooks 
in many songs from “ Die Schone Mullenn ** and in “ Liebesbot- 


schaft,” the indication of an emotional mood in “ Die Stadt ” 
or “ Litanei ” Oc( asionally, it is true, the persistence of a 
particular figure and rhythm induces monotony, as in “ Ave, 
Mrina 1 ” or “Normans Gtsang,” but g< nei Ulv Schubert ha 
plcntv of nu ms at his ccjmmand to pnviiit it such as tht 
pn Since of tn appropriate suhsuharv fimirc nuking its appear 
uice at intervals, as in “Hall,’ “ D»-i Liiisame,” or some 
enchanting ntorncllo, bv which a phra,c of the vocal melody is 
cchcjed in the accompaniment, as in “ Lithc'bcUsehxft,” “ An 
Svlvii,” “ Standehen ” and “ Fischerwei e ” ThirdK, the sud- 
den entrance of declamatory passages, as in “ Der Neugier’ge,” 
“Am Fcicrabend,” m “Gretchen,” at the famous “ Ach sem 
Kus^,” and m “ Erlkonig ” at “ Mien Vater, mem Vater ” 
Fourthly, the realistic touches bv whieh suggestions m a poem 
arc ineorpor itc d into the accompaniment, such as the Cork 
ciowingin ‘ F'uhlingstr lum,” the lonvent bell m “Die Junge 
Nonne ” the mghtmg ilc ’s sung m “Ganvmid,” or the falling 
tears m “ Ihr Bild ” Finally should be noted the extreme rarity 
of any slips m the matter of the just aceentuat’on of syllables, 
and this is especially remarkable in a song wiiter who relies 
'o much upon pure melody as Schubert, for to preserve a per- 
fect melodic outline which shall do not the lea t violence to a 
poet’s text, presents far more difficult problems than the de- 
clamatory stele Yet Schubert is as successful m “ Liebes- 
botschaft ” as in “ Prometheus ” Purists may be disturbed bv 
the repetitions of viords involved in the magnificent “Dithy- 
1 'mbe ” — but Schubert cannot he expected to betray a sensi- 
tiveness which ij reillv post-Wagnenan Nor is it just to a 
composer of ov''cr 600 songs to fasten for critical purposes on 
those which do not represent him at his best His best level 
IS so often attained as to make attacks on points which he has 
missed— as m some of the songs from W ilhelm Meister — somc- 
whit beside the mark It is tnuallv the work of enthusiasts 
who wish to exalt others at Sclulxrt’s expense bor further 
details the leader is reftrud to th^ brilliant cssav c n Song with 
which Mr Hidow concludes vol v of the Oxford Ui^iory of 
Music It must suffice here to point out m a general wav that 
m wideness of scope and aim, in intensity of expression Schubert 
pioduecd the stmc transformation m the lyrical field tliat 
Beethoven had puduced m the lugcr forms of sonata, string 
quartet and sv niphony Beethov en’s work was necessary before 
Schubert could arise, but Schuliert’s conceptions and met hods 
were the fruit of his ov\n genius Of his contemporaries Li^ewe 
dfsirves mention for his singular access m ovireoming the 
dilTicultics imched m setting long ballads to music To 
prcjcree honiogcneitv m a form in which simple narration 
jiresenls perpetu Uly shifting changes of action, of picture, of 
mood, Is a probkm which Schubert himself only once trium- 
ph nlly solved Wihtr contributed nothing to song except 
m his operas, of permanent v due, bevond a few strophie songs 
of a popular nature He disqualified himself for higher work 
by thit singular preference for vajud and trivial verse vxhich 
o often led Havdn and Mu/ irt astriy MendcFsohn’s literarv 
tastes took him to the best poetiy but he made but little^ attc mpt 
IS a rule, to penetrate bevond its superficial and obvious import 
His own lovxble personality is far more elearlv revealed m hi-, 
songs than the spirit of his poets Differences of literary^ stvle 
altec ted the stvle of his music perhaps Ic ss than that of any other 
distinguished eompo'.er He attained his highest level in “ Aiif 
Flugeln eUs Gesanges,” the first of the two •-ungs to Zulciki, and 
N ichtlud It IS noteworthy thit there is no trace of Schubert , 
influence Hid Schubert not liv^ed, Mendelssohn’s songs would 
h ive been just the same Hence m spite of graceful and flowing 
melodies, elegant but simple m form, and instinct with th it 
polished taste ind chirm of manner whuh endeared both him- 
self ind his works to his own generation his songs have exeieiscd 
no pcimanent influence upon the c^rt llieir immediate in- 
fluence It is true, v\as enormous it is Iclt occ isionalty m 
Sc hum inn, onlv too often m Robert hranz, and a host of lesser 
compo < m many countries besides his owoi, such as Gadt, 
Lindbhd, blcrndale Bennett, and others who need not be 
specified. 
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Of far greater importance U the woork of Robert Schumann, 
whose polyphonic methods of ic chmque and peculiarly epigram- 
matic style (nabled him to trt.it complex phases of thought 
and feeling which lutd h.irdh become prominent in Schubert’s 
lime with quite cNtraorduuiry sun css Both by temperament 
ind by choice he lo idcniilicd ivilh the so-called rom inlie move- 
ment, a inoxement in which both poetry and music have tended 
inure and more to become rather a personal revelation than 
“ a criticism c)f hfc ” liuij with Schubert the note of iiniver- 
ila), the abiding mark of iho cumpu‘«.rs, is ^tiougcr 

than, the impress of his <.>wn pcrsgnalily With Schumauii the 
reverse is the case if tlie romantic mo\cmcnt ga\o a new 
impetus of cast importaucc both to music and literature, yet 
It had Its weaker side m extremes of sciuibilitv, winch were 
not tilwa>s ccjiiivalcnt to strength of feeling ilcndclssolm s 
Sungs admrttcdly trr on the ode of pure scntimcntalu) — ■ 
‘nhumami, willi Lis/t, Jen en incl J'lanz, frequently belr.iys 
the same weakness, but Ins best work, his ‘iciln's to Heme 
(espceJally the Dtchterlubi) the luhcAdnifj “ I lederkreis,” 
Uiamissu’s “ 1 rautiditbo u Lebtui (wiihtouu u < i \ .itiuiis), 
Isesides a fur luimb sr of other songs, sue h as “ Widmung, ’ 
“ Der Niessbaura,’ ‘‘Hire Stimnn,’ anel Ins one (jinplticly 
successful b ill id, “ Die bcidcn Grsn.idicre, ’ art strong m luoling 
and fuU cif poetic and imigmar) qualities of the vciy highcot 
order Ihc new poetry cilicd for new methods of tic.atmtnt 
lhase Schumann, milmetiNjy an txpcnnicnUi, provided, 
first, by i closer attention to the minutiic of dcclunaiion than 
had hitherto beca attempted — uid hmm seneopition and 
Mispension furnished pov iIiiIiLnis imsu'pts ted t vtn hv belnilx rt, 
secondly, by imrcasing tlie lole of the pianofoUo ni'eom])un- 
meiit — and m this he was helped on the one hand be novtl 
methods of technique, of which himstlf ind Cb >pm wtre the 
chief originators, and on the otliei b\ lus loving stiid> of Bach, 
which imputed a pohplumu tu lUnent, quite new to <"ong 
In nearly all Si hubort’s song-,, and m qiule ill of Muvltk ohn\, 
the melody allotted to the \aue niauitamed its puMtion ot 
supremacy In Schumann it not infriquentlv bee omits the 
secondary faitor, tl>c mam role of lyru mhipretir pa^ .mg to 
the necomponunent, as in “Li i^t cm Flotcn u Gcigtn ’ or 
“ Roselcm ” He* also gave quite a new' pi ominem e to the 
opening and closing mstniintnt d svmjshonus, whitji become 
m his hands no merely formal mtruductiun or lonchi ion but 
an integral part of the whole conceptum and falirw of the Lied 
This may be illusti.ited by miny numbers of tlie Duhterlubc 
but most remark ible is tlie fin il puige, m which the jiianofoitc, 
after the voice has stopped, sums up the whole tenor of the 
cycle This feature h IS been seized upon l)v m inv ubsequent 
composers, but b> few with behiimann s rare insight and judg- 
ment In Franz, for instance, the ( mcliuhiig svmjilionv is 
often mtroduLcd witliout ntet-. ity, ind bteumc-. iiiuit irrit iting 
mannerism In Brahms however it is developed both .it the 
opening and close of many songs, to .an impoit.ame and preg- 
nancy of meaning winch no othir tomp.iscr lias attainevl 

A third jxmit in Schumann’s method is liu f indneSi foi short 
interrupted phrases (often rcpeitexl at different lev'cls) in pla<c 
of the developed Sehuberti.in melodics, it is alluded to lure j 
because of the gre.it extension ot the practice bv later composers, ' 
loo often, as m the e.ise of hranz, without Schumann’s tact 
On minv grouiuls, then, Schumann irviv be rcg.arded .is hanng 
widely extended the umeeption of the Lud , his c' ample ba. 
cneouraged later tomjiaers to rtf’-ird no Krie poetry as teio 
subtle for mu le U treatment Unfortunati Iv m pre sentmg com- 
plexity of mood S<humann wa^ not mvaniblv c ireful to pie- 
serve structural solidity Manv liter composers liave follow'cd 
the occasional loosenc .s of design which is his f.iult, without 
appro.iching the bcautv of spirit, m which he st.mds alone 

A bold experimenter m song w is hranz Liszt, who'-e wayward 
genius, with its irrepressible bent towards the thc.atrical and 
melodr imalie, was never at home within the limits of a short 
lyric it H true that there is sincerity of feeling, if not of the 
deepest kind, m “ Es muss cm Wunderbarcs seiii ” and “ Ubor 
alien Gipfcln”, but concentrated emotion, whuh involves for 


Its expression highly organized form, was ahta tlo gMiiuS,, 
v\hieh is more truly represented m songs like “Die Lorelei,” 
“ Kennst du das L,and,” “ Am Rlvem ” — m which are presentjed 
a series otf pictures loosely connected, giving the impression 
of clever extemporizations on paper. It is not siifiiciently 
recognized iluit sudi woik is far casitr to produce than a 
suteessful strophic song, even of the simplest kind, because the 
composer ignores tlve Jaet that a formal l)iie implies form.il 
music, and that the most form il pui try is often the most emo- 
tional Cntu who measure the ids inte of ,ong bv th© tnerease 
in muiilver of those that are dxufthiompomrt, and the deCreaWiEig: 
output of those which have the ,sarao musje to each stanza, 
are m dangei: of forgetting the best quahtnes both of raUsic and 
of poetry Formless music never interpreted a finely formed 
poem, and unless the durchct^nipomrles Lied has mom form 
msteid of lt‘s tha'n the strophio song, it is artislkiiUy viludt'ss 
Ihc popuUnty theiefurc of “Die Lorelei” is not so much a 
tribute to Liszt s gunus as an «vimple of the extent to whuh 
gifted suigi-is and umlhteining critics can mislead the* public 
Mere si die painting, however vivid, liowever atmOspliicric— and 
these qii.iUtics nuiy be eunceded to I iszt and to otheis who Iwve 
followed his example — t.ikcs its pl.aic upon the low'cr plumes 
of art 

1 he admir.Uion expressed bv Liszt and Wagner for the songs of 
Robere Irinz and the eordi.il wdoome extended bv .Sdiumann 
to those whuh fiist made tlieir ajqxaranrc, hive led to an 
luidue estimate of their nnport.incc m miny quarters. 'I’liev 
ire dm letenzcd by txliime ddicicy bath of fedmg and of 
workmanship, but Utc infcmiity of lus countei point, which he 
owed to his mtiraate knowledgt of Bach and Hanekl, emnot 
e one c il the frequemt pov erty of mspir ition in his intlbdic phrase s 
nor the absence of gennme con truitivc power To build a 
•^ung upon one or two jihrises icpiatid .it different levels and 
toloured by e hinging harmonies to .uil th< lequiri mints of the 
poitie text (.as m ‘ 1 ur Musik ’ and “Du bisL elencl”) is a 
elangi Kills sub'^litutc lor the power to formul L<e large and cx- 
pr«.ssivc mdodieo* But it is tlie method wludi hroinz instinc*- 
livdy pn felted .and (labor ilcd with skill Ills songs .are 
mo tly verv short and m llio strophu foim, some alleration 
being ni.iily alw ivs icservtd to giv'c point to tlie last verse 
Ills tricks of tvk ind prixedure so quukly become farmli ir 
as to cxh.ui t the p ilum c even of the mo t s) mp.ithctic student 
But the smeentv of his urns, the ide.dislic and sup( rscnsitiv e 
puiitv of Ills mind (whuh lianishtd as far as possible even the 
dr im.it 1 C element from lus hnci), its receptneness to the 
Kiulics of nature and all th.it is cha.te, lenelcr and refined in 
hum ui ehur-cter render his songs an important contribution 
to our knowledge of the intimate side of Germ in feeling, and 
eonipenscite m some degree for the l.ick of tlic l.irger qualities 
of sivle and imagination All his best qualities .aie represented 
m the beautiful setting of Ltnau’s “ Stilk Siclierlieit ’ 'Ihose 
who care to study lus lirmtations mav compare his settings of 
Heine’s lyrics with the masterpieces of Schumann m the sime 
field, or the dullness of lute “ Verborgenheit” (Morikc) with the 
rominlie krvour iiuportcd to th it poem by the later genius 
of Hugo W olf 

A higher value th.in is usually con( eded attaches to the soni?' 
of Peter ( omehus, a frund of Liszt and Wagner, but a follovvcr 
of neither Before he came under then influemc he bad und( r- 
gonc a severe eourK> of eontr.ipunt.il training, ki that hn Work, 
though essenliallv mode ni in spirit , has that .t ibdily of strut turc 
which makes for piimiiume He w is, niorenver, an accom- 
plished linguist, a brilliant e avi t, and a poet Ihit perkc fe 
fusion between poetry and mu ic which since Schubert has 
mcieasmglv been the ideal of (icrmin sung, is realized in an 
exceptional rminner when, with Cornelius as with Wagner, 
librettist and musician are’ one person. More ext^uisite cTcrlama- 
tion IS hardly to be found m the whole range of song thin 
in the subtly imaginative “Auftrag, ’ whilst for nobilny of 
feeling, apart from terhmcal excellencies of the highest order, the 
‘ Weibnachtshodcr,” tlic Draull eder ” and much of the saiTed 
cycle “ Vater Unsei)’’' are lliardly snrjxissud' evtuii by Selmmana 
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at his best, and point to Cornelius as oilie of the most beautifi^l 
and on^inal spirits of the 19th century 
In the song'-work of the 19th century, though Schubert 
remains the rock upon which it has been built, Schumann 
represents the most directly inspiring influence, even when, as in 
the case of Adolph Jensen (whose spontaneously mdodious and 
graceful, if not very deep, songs deserve mention), there arc 
importations from such widely divergent sources as those of 
Mendelssohn and Wagner 

The apphtation of the piinciples of Wagnerian music -drama 
to lyrical work, allied, as was natural, with the evagge rations 
and unconveniionalities of Liszt and Berlioz, was sooner or 
later bound to come, bound also for a time to issue m confusam, 
to rescue song from whu h was the work of two men of genius, 
who, though approaching the task from standpoints reinot^ed 
bv the whole distance of pole to pole, muiy he considered as 
placing the crown of final achievement upiui the aspiritions of 
igth-oentury song — Hugo Wolf and Johannes lirahms 
Wolf exhibits an entirely unconventional and original sl\lo 
lie IS as untroubled by tradition as Schulx>rt, whom he resembles 
not often, as m “ Fussreise ” and “ Der G irtncr ’ in puie 
melodiousness, but in the intensity of his power to penetrate 
to the very hr art of poetiy To him ma\ also be most fitly 
applied the epithet clairvoyant He is the first who piibli>licd 
songs for voice and pianoforte, not songs with pianolorU 
aienmpamment, thus finally asserting the identiiv of smgci and 
acc ompanist in true lyrical interpretation 

Ihc unerring sagacity of Brahms discerned tint the pos- 
sibilities of song on the lines set by Schubert were far from being 
exhausted his practical mind preferred to develop those pos- 
sibilities rather than to seek after strange and novel methods, 
conforming thus in song to his praelKc in other bramlns of 
composition A broad melodic outline is for him an essential 
feature equally essential is a fine conlrapunlal bass In 
form the ma3onty of Ins songs follow the orthoelox A A pa'^lern, 
the central poition being so oigaruzed as to ofTer, with the lea^t 
possible iiilroduetion of new unrclatid material, i heightemd 
(ontrast with the opening portion bv me xns of new tieitmeiit 
and new tonalitiis and it the same time to justify itself by 
prodiiemg the mood m which tiie return to the opening poition 
is felt as a logical necessity Chromatic effeets in Jir,vh’'is’s 
scheme of melody are larely introduced till the middle scitum, 
the opening being almost invari ibly chalonic It must h )we\ er 
be admitted that Brahms’s formal perfection involves oci \ lon- 
ally an awkward handling of words, and that m a lew mst.”i(os 
(sec Ma^elone-hcdcr, Nos 3 and 6), thev are ft inkh skh- 
fiied to that formal development of his maten.U whuh his 
been criticized in the cases of Mozart and Beethoven No part 
of his songs deserves (loser studv than the few bars of instiu- 
nuntal prelude and ronelusion, m winch is enshrined the any 
csscnie of Ills i om ( jition of a poem It may almost be said lb it, 
since Schumann set the example, the first and the last word 
has passed from the voice to the instrument At comp mist, 
like singer, must understand poetry as well as miisu , but with 
no composer is his responsibility grtaUr than with Brahms 
Complete mastery m close organization of form wis allied m 
Brahms not only with the warmth and tenderness of romance, 
but With the imagination and insight of a profound thmktr 
Concentration of style and of thought have nowhere m the 
whole history of song been combined on a plane so liigh as th it 
which IS rtatlicd, with all perfection of meloelic and harmona 
beaut>, in “ Sdawermuth,” “ Der Tod das ist diekuhlc Naeht,” 
“ Mit vierzig Jahren ” “ Am Kin hhof ’ “ O wuss.’ leh doeh elen 
Weg zuruck ” and the “ Vier einste Gesange,” whuh closed the 
list of his 197 songs The alhante to song of so dangerous a 
companion as philosophy, or at any rate of thoughts which are 
philosophical rather than Ivrual, proved no obstacle to Bi ihms 3 
equal success m the realm of romance 'Jhis side of lus genius 
may be illustrated by numerous songs from the Magelono cvcle 
(m tably “ Wie froh und friseh ” and “ Ruhe, suss, Liebchcn ”) 
and by others, of which “ Liebestn u,” ‘ Pie Mainachl, ’ 
Feldeinsamkeit,” “ Wie rafft’ ich mich auf in der Naeht,” 


“ Minnehed ” and “ Wir wandelten ” are a few examples picked 
at random 

It has already been indicated that Br ihms was a deep Student 
of Schubert If he had not Schubert’s absolute spontaneity 
of melod>, he restored it to its Schuhcrtian place of supreme 
importance la spite of all the tendem les ol lu, age he never 
shirked that supume test of a composer, the powci to originate 
and 01 gam/e luelcda , but it is melody often of a t>pe so severe 
m Its outline and propoitions as to repel those heaicrs who are 
unable to attain to his level of thougnt and Icclmg All mere 
picttiness .ad elegance arc as alien to liis iiaUirt ^is ev'ii, the 
slightest approach to ‘^entimenL il vceiikness on the* one hand, 
or to rtalisUc scene-painting on the other, so that for the world 
at large his populantv is jeopardized bv an attitude which is 
felt to b( umompromismgl) lofty and severe It lies liaidly 
>et had time to reioneilc itself to the union of modern lyrical 
pocliv with a style whose elaborate contrapuntal texture dilTers 
as much horn the delicate poljphonv ol Sdmnaann as that in 
Its turn differed from the broad liarmoiiie system of Schubert 
But tliat Bi ihms was never clifheult without itason, or elaborate 
when he might hue been sintple, appears plainly from the 
piefcrcnrc he felt for his slighter songs in the I olksiumluh 
tvle and form, rather thin fur those which veere. durcluom- 
ponirt He was stiongly influenced bv the V olkdtcder of his 
eounliy, the words of which he loved to repeat to himself, as 
they uggested ideas even for his insliumeutal eompositions 
His arrangements of I olkshedcr mark aii epoch ui that field 
of w'oi k ^ 

In the histor) of song Brahms s name is likcl> to stand for the 
closing of a chapter It is difla ult to conceive of moic com- 
plete work on lines that arc essentially classKal Ihe soundest 
tr idilions find m him then justification and then c onsummation 
lie Las cnshiined the best thought and the noblest feeling of 
his age in hums where el iboration <ind eomplcxil^ of delail serv e 
esnntial purposes of mlerprclalion and are never used tos a 
biilliant artifice to conceal foundations which an inset urc 

It is not prcjposcd to discuss the work and tendencies of 
coiitcmpoiary^ German composers — of whom helix W eingartncr 
(h 1863), Max Reger (b 187a) and Richird Si 1 mss luivo at- 
trictcd the largest shaie of ittcntion Ihe ilinc sumniar>, 
the ugh ncecssaiily incouiplttt mcl confined oulv to the most 
conspicuous names, may )et pi ovule some points of view fiom 
which the songs of othci countries than Gciinany inav he le- 
g iickd e-i)eeia.lly those m whu h Germ in conceptions and Germ. in 
methods of technique have been dumin int factors Vctual 
.ettiugs of Germcan hries figure largvlv m the woiks of mam 
non German composer^, and these a it, hud to judge exeejit 
hv Germ in si indard Bui saonglv as Geimiui influence has 
been felt in Ru,sp for mstamc m Nt>rwav and m 1 * inland 
vet the la t half century hus seen the use of moie disLinctly 
naiional ehools of ^ung m .ill iln se ei untne and to this icsult 
the cult of the fe ik- ong has V ( r\ lirgilv eiinributed Glinka, 
Rimskv -Ivors akov Borodin Balakirev ( cmi Cui (h 
and Mous oigskv m Russia Nc'idraak (18^2-1866) and Grieg 
III Norw.iv Silx-liiis (b 18O5) in Finland, aie eunspieuous namcj 
in this e mnexmn 

The Latin eounlncb h vt, a> is natuial, been but little subject 
to Germ in mfluciiecs, of these Franee alone seems to be working 
her wav towards a solution of artistic pi able ms Modem 
which has interest for those who live hevond her Preach 
boideis ind Vvhuh bears empli.itieallv her own hall- 
mark fhe melodious style of (joiinud wlmh h.is so powerfully 
affected composers like Massenet, Godard and AN idor, his 

* llmr V ilcK niiy be ttstc.i b\ comj'umcr tin m with the small 
volmnc (ontumng mange imuts bj ]\ l-ran/, whicli ue s\mnalheti- 
cillv done but without iiisjiii at ion with those olTiopeit which aie 
niodtls of wlwt such things nunht not to b( , 'nci with the dull 
iinineiting woik of \ Svian Atvnv of Ktimann s ariangemi.nts 
howiver, dcseivo cordial roeos'mtion a-, both avmpatlietic .end 
siholaily One fact emer(*es clcuh fiom llu study of folk song 
m ingiinents, m nnau} and c Lscwhi le tliat success dcpcmls ujxm 
cjii dilas whirh ait as ran as ind irc sildom dissociated from Iho 
j inw f r of original composition (.inly a grevat comjKiser can be a gi eat 
arr ingc.r 
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begun to yield dunng the last quarter of a century to tendencies 
whuh correspond rloscly with those o the impressionist move- 
ments in hrench literature and painting The deeper side of 
the movement, in which a strong element of mysticism plays 
an iitiportaat part, i*, represented m the best songs of Cdsar 
FianrV Faurd and Bruneau, a notable group of composers, 
whose occa'-ional extravagances are atoned for by original 
impressions of nature in her more unusual moods, and by much 
that arre ts attention both in thought and style The songs of 
Duparc (b 1848) and Vincent d’Indy likewise repay study 
Nothmg can be clearer than that traditional methods were 
inadequate, if modern French poetry was to find interpretation 
m the sister sphere of music, but how far the work of composers 
such as those named is likely to be regarded as final, it is pre- 
mature to aik Ihe world had hardly had time to feel at home 
with them before it was called upon to face what it is difficult 
not to regard as representing the extreme limits of impressionistic 
tyle m Debussy We are still too much accustomed to melody 
nnel rhythm, to harmonies that have some intelligible prmciple 
in their successions, to judge securely of music which is neither 
I lelodious nor rhythmical nor in the accepted sense harmonious 
We are still too much accustomed to mu-.ic regulated by analys- 
iblc laws to feel at ease with music that see ms, at any rate at 
present, to acknowledge none Whether the work of Debussy 
IS the beginning of a new epoch the future alone can decide, but 
it IS permissible to feel apprehensive of an art which is based 
upon impressions rather than upon convictions, and the value 
ot mipre->sions is apt to be mei^urcd more by the degree in whii h 
they arc fugitive, elusive, evanescent, or merely pccuh t to the 
( omposer’s temperament, than by the relation whu h they be ir 
to permanent elements in nature or humanity PItnee m the 
modern school of song-wnters, which finds its culmination m 
Debussy, the quality of unselfconsciousness is the one whieh 
seems most dillicult for them to attain In French art we ire 
too often reminded how elose the sublime is to the ridiculous, 
the dramatic to the theatric al, pathos to bathos, truth to paradox 
Even in the quieter pictures we are conscious of a forced atmo- 
sphere, an unnatural calm,not the abiding peace of aland cape by 
Corot or Millet Lastly, the op nion of Bruneau (/-a Mustque 
franfatse, p 233) that prose will m time supplant poetry m 
drama and song is, at hast to those to whom form is still an 
essential element of beauty, a disquieting omen for the futuic 
The best qualities of the Prench nation, its UiudTecLd gaiety, its 
sincerity, grace, humour, pathos, tenderness, are far more 
touchingly and truthlully revealed in the simple melodies of 
the countryside — or m the less pretentious songs (of which 
Bruneau and Massenc t have given examples, as well as many 
others) formed upon their model 

Limitations of space do not form the only reason for dealing 
m a cursory manner with English song, of the ic^th tentur) 
Modem A. more* valid one is to be found in the absence, 
linqiiab until its tv\o closing decade s, of great names to 
soag which cm be attached the history of any orderly 

development, of any well-conccivcd and definite ideals 
The authors of the very limited number of good songs arc too 
often the authors of others in larger quantities which are b’d, 
and that not in every ca‘e owing to fa lure of inspiration but 
to a lowering of idcaE m order to gratify the tastes of an unin- 
telligent public on the one hmid, and the demands of exacting 
publishers on the othen That a he ilthicr art might have arisen 
IS indicated by the presence of such songs as Hatton’s “ To 
Anthea,” Lodcr’s unexpectedly fine setting of “ The Brooklet” 
(the words of whic h bchubert had already immortah/ed in its 
original German vcision as “ Wohm ”), Sullivan’s fresh and 
originalsettings of e\ c ral Shakespearian lyrics, and of Tennyson’s 
uninspired cycle of ver <s entitled “The Songs of the Wrens,” 
and Clay’s “ I’ll sing thee songs c f Arab> ” The name of 
Sterndale Bennett stands out as th it of a c omposer who remained 
steadfastly true to his ideals His output was indeed a small 
one, and covered a somewhat limited range of style and feeling, 
but the thought, like the workmanship, is always of delicate 
and beautiful quality. Though Mendelssohn’s influence is 


apparent he has a touch which is all his ovm “ To Chloe in 
sickness,” “ P'orget-me-not,” “ Gentle Zephyr ” and “ Sing, 
Maiden, sing,” have certainly not yet lost their charm Stem- 
dale Bennett marks the beginning of higher ideals m English 
song — but It IS only within the lost twenty-five years that we 
have begun to see their realization, owing to the training oi 
many English musicians in German schools end to the increasing 
familiarity of the musical public with the best German Lieder 
The Icid has been taken by Parry and Stanford — composers 
who have published large mimbers of songs m great variety of 
styles, and with uniform seriousness of aim and treatment 
Parry’s delightfully fresh early work is represented at its best 
in “ Abprmg Song,” “A Contrast,” and “ Why does azure deck 
the skies ? ” The transition to a later manner is marked by the 
four anacreontic odes, and several small volumes of lyrics 
have since made their appearance II some of these miss the 
true lyrical note, of whidi absolute spontaneity is an essential 
condition, yet u lofty level of thought and workmanship is 
always manifest, rising to highest inspiration perhaps in “ \^en 
we two parted,” “ Through the ivory gate,” and “ I’m weaving 
Sweet Violets ” Stanford has essayed songs m many styles, 
suited to poems drawn from many periods, but he is most 
himstlf and most successful in Keats’s weud and dramatic ballad 
“ La Belle dame sans merci,” in Browning’s cavalier songs, in 
the cycle of sea songs (H Newbolt), and .’bove all in the Irish 
idyll (Moiri O’Neill) — where m six pieces of rarest beauty the 
compober has revealed different phases of Irish feeling, pathos 
and humour with a poetical and imaginative power unequalled 
m British art It is hard to imagme a mure perfect alliance 
between poetry and music, from the general conception of each 
song down to the minutest detail of declamation, than is found 
heie As an arranger of Irish melodics — of which four volumes 
have been published — Stanford lias also shown himself a com- 
plete master Cowen, Mackenzie and Elgar have contributed 
few songs worthy of reputations gained in larger forms of com- 
position Of the work done and being done by younger com- 
posers muth might be sa d There is activity in many direc tions, 
a cycle of songs by Arthur Somervell from Tennyson’s Maud 
is an artistic work of very real value, beautiful and original as 
music, and forming u highly interesting commentary upon 
the poem R Vaughan Williams, m the more difficult task 
of settirg six sonnets from Rossetti’s House of Life and m 
three c f S<c venson’s of Travel, has displayed imaginative 
qualities of ’ remarkable order Not less original is the highly 
finished ai d poetical work of H Walford Davies Somewhar 
slighter m stvle and thought, but instinct with true lyrieav 
tenderness and charm, are the songs of Roger Quilter, drawn 
mainly from the Fhzabethan period, and the poeii s of Herrick, 
Various songs by Maude V White, W II HaJow, Hamilton 
II Tty, Harold Darke, Ernest Walker, Donald Tovey, William 
Wallace and others give evidence with the work already men 
tioncd, of a revolution in the treatment and conception of 
song m Engl’nd, which is full of promise for the future Its 
fulfilment however is likely to depend upon a change in the 
prevailing conditions, under which professional vocalists have 
a financial interest m popularizing inferior productions Good 
songs, apart from the initial difficulty of finding a publisher, 
are thus penalized from the start, whilst the larger and less 
instruc ted portion of the public, which forms its taste upon what 
the singtrb of the day provide, remains ignorant of precisely 
those works which are most necessary fur its enlightenment 
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52 (Parj^ Hjalmar Thuren, Eolkesangcn paa Fg,ereme (Cojicnh igf n, 
1908) F van Duyse, Het oude ntderlandsche Licd (tlie Ha^u, 
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1905) "'Bourgault Dueoudray, yo melodies pop de Cnee et doru d 
(Pans 1897), Eugenie Luieff, Peasant Songs of Ctcat Russia (St 
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Olden Time (l^mdon, 1855-1859) "“E Wooldridge, revised cdilu'n of 
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Songs of the West (Methuen) *L E Bioaclwood, English Traditional 
Songs and Carols (Boosey) (W A j F ) 

'Ihf Song of Birds 

The characteristic modulated vouc of birds is the outstanding 
example of nat iral “ song ” in the animal woild Ihc essential 
requu’ements of a vocal orgin, the pnssiic of vuu dorj mtm- 
branes or chord, are found m the Inrd syrinx (see Bird), 
but how thisc mtinbraiits att m pirtiouKr, and how then ^ 
tension is modified by the often numfrous syringcal innsdis, 
wc do not know The voice of birds is prodiu (d entirely bv the 
syrinx the larynx no doubt modifits it, but the tongue seems 
to play no part in it 7 he “ loosening of the tongue ” by cutting 
Its frenum m order to pssist a bird m talking, <\.( , is an ab 0- 
lutely silly operation The posses non of thu most elaborate 
syrinx is not enough to enable a bird to sing In this ic‘pctL 
they are like ourselves special mcnlHl faenlties are requited 
to control the apparatus Anatomic ally the raven has the 
same elaborate syrinx as the thiu*-!! eir tl e ni,^hliiig ile .md )et 
the raven cannot “sing” although it can rm c’ulate its voice 
and can even learn to talk As a rule the funky of inging 
is restricted to the males, altliongli the females jiossess Ihc <■ me 
organs, moreover, birds vary individualK Somt leun to iiig 
marvellousK well, while others icmiin tvros m spite of the be t 
education But given all the nccc^siry nxntal firultics, 
birds sing only when they are in such a healthy condition ihit 
there is a surplus of energy lliis, of course, is greate t dining 
the time of propagation, when much of the surplus of the gem lal 
metabolism comes out- -to use homely words — m unw^onted 
functions, such as dancing, posing, spreading of feathers and 
giving voice Ivvcrv one of these muscular exertions is a spasm, 
releasing some energy, and — again m homely parlanc e — 
relieving the mind In raeny cases these antics and other 
manifestations become rhythmical, and music ccm^i ts of 
diytlimical sounds Of course birds, like other creature , arc 
to a certain extent reflex machines, and they often sing because 
they cannot help it, just as male frogs continue to croak long 
after the pairing season, and not necessarily bee luse they or 
their mates appreciate those sounds But birds stand mentally 
on such a high level that we can scatccly doubt tint m nicuiy 
c^ses they enjoy, and therefore sing their song Many a lame 
bird, a canary, starling, magpie, will rejiav its keeper with its 
song, out of season, for any kindness shown to il, or for his 
mere presence 

If we regard any sound made by a biul under the all-peiwerful 
influence of love or lust as its “ song,” then probably every bird 
is possessed of this faculty, but m the oidmary aceeptame of 
the term very few, besides the osemes, can sing, and even this 
group contains many which, like the ravens and the crows, 


are decidedly not songster^/ On the o'lher hand, it seems unfair 
not to call the charming series of notes of the dove its song 

D Barrington m a very remarkable paper (“ Experiments 
and Observations on the Singing of Buds,” Phil Trans, i773, 
pp 24(^-291) defines a bird’s song “ to be a succession of three 
or more difierent notes, whic h ire eonlinucd vvuhout mterruikion 
during the same inttival with a musical b'r of four crotchets 
in an adigio movement, or whilst a pendulum swings four 
seconds” IhclileA Newton {Ency Brit , <^\.\\ ed , iii 771, 
see also Did Birds, sv “ Song,” pp 892-894), taking a much 
wider view of “ song,” proceeds as follows — 

‘ It seems impos ible to di iw any but an arbitrary line between 
the deep booming of the emeu, the haish eiy of the guillemot 
(which, when proceeding from a hundred or a thousanci throats, 
strikes the dist int c u m a tonfuseci murmur like the roar of a 
tumultuou) crow’^ci), the plaintive wail of the plover, the melo- 
dious whistle of Ihe vvigeun, ‘ the cork’s shrill clarion,’ ihc 
cream of the eagle, the hoot of the owl, the solemn chime of 
Ihe hell-bircl, the v hip-cracking of the manakin, Ihe chaffinch’s 
joyous burst, or the boat sc croak of the raven, on the one hand, 
and the blc’ling of the snipe or the drumming of the rufflid 
1 rouse, on tlir othc 1 Innumerable are the forms which such 
utteiances take In many birds the sounds arc due to a com- 
bination of \(c 1 rnd instrumental powders, or, as m the ca^es 
last mentioned, to the litter only But, however produced — 
and of the machinery whcicbv they arc accomplished there is 
not room here to spe^’k — all h *ve the same came and tlie sai t 
effect J he former has been already incheattd, and the lat'er 
is Its coiiMimm tio'i Almu''tcom Ian lantously with the hatch- 
ing of the nigiiliiualc’s brood iJie song of the sue is hushed, 
and the notes to vdiieh we have for weeks hearkened with rapt 
admiratii.n aie cliangecl to a guttural ciuak, expressive of 
al irm incl an' ictv , inspiring a sentiment of the most opposi'e 
character No greater ecmti ist can be imagined, and no 
instance can be cited which more completely points out tie 
pm pose wl ich ‘song’ fulfils m the economy of the bird, for 
if the nightingale’s nest at this early lime be destroyed or its 
contents removed, the Lock speedily recovers his voice, and his 
favourite haunts again resound to his bewitching strains tor 
them his mate is content again to undergo the wearisome round 
of nest-building and incubation But shoiilcl some days elapse 
before disaster be falls their callow care, his constitution under- 
goes a change and no second attempt to rear a family is made 
It would seem a> though a mild tempn ituic, ind the abundarei 
of food by v\hith it is generally aci oinpamtd, prompt the phv- 
siologic il alteiition which mspiics the males of most birds 
to incliilge ill the ‘ c,iig’ pec uliar to them 11ms after the annu tl 
moult IS accompli hed, and this is believed to be the me si crilu 1 
epe ch in the life c f any bird, cock thrushes, skv larks, and others 
begin to sing, not indeed with the jubilant voice of spring but 
in an uncerl un cadence which is quickly ‘^il'^nced by the supei- 
veiikion of cold weather Yet some birds we have which, 
cxc ept during the sea on of moult, haid frost, and time of snoiv, 
•^ing almost all the year round Of those the redbreast and the 
wren are famili ir eximples, and the ehiffcl aff repeals its tv\o- 
noted ciy, almost to weariness, during the whole period of its 
rc siclcnrc m this country 

“ Akin to the ‘ song of birds,’ and undoubtedlv procTcding 
fictm the same cause, aie the peculiar gestures which Ihe males 
of many perform under the influence of the approaching season 
of pairing, but these again arc far too numerous here to describe 
with puliculintv It must suffice to mention a few eases 
The ruff on hi hillock in a marsh holds a ward nice The 
snipe and some of Ins ilhes mount aloft and wildlv execute 
unlooked-for evolutions almost in the cloud Ihe woodcock 
and many of the goatsucker Ixat evening aftii evening the 
sime aerial path with its sudden and sharp turnings The 
ring-dove rises above the neighbouring trees and then with 
motionless wings slides down I0 the Ic ifv letreat they^ affcnl 
Ihe eipereilh and blackcock, pen hed on a commanding 
eminence, thiow llieiuselves into postures that defy the skill 
of the caricaturist — other species of the grousc-tnbe assume 
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the ilrahf^est attiturle'? Und nm in (irrles till the tvlirf is worn 
bare Tlie p^a< ork m pride ‘spreads his tram so as to l.how how 
nearly akin are the ma}estir and the ludicrous The bower- 
bird, not (ontent with its own splendour, builds an arcade, 
dc'fkcd wilh brij^hl feathers and shining shells, through and 
around wli'< b be pices with his gay companions The larks 
and pipil . never deliver llicir song so well as when seeking the 
upper air Rooks rise one after the other to a great height 
and, turning oh their bark, wantonly prenpitate themsches 
many jards toward, the ground, whilu the solemn ra\en docs 
not scorn a simil xr fe it, and, with the lendi rest of croaks^ glides 
Supinely alongside or m front of his mate ” 

Tht following may bo cited as the principal treatises on the 
subject, besides Barnngton s pamr quoted above J Blackvvall, 
M<in Lilt 1 hil Soc , Alanchtstir (1824), pp 289-12 also in 
1 romps Woiuoi (1S25), col 292-290, I Savart, Memoir snr la 
voiv (Its oistaiix, Liomp's Notizcn (I'aO), col i-io t L Brihm, 
Nanmannia (1855), pp 5j so oo-ioi 181-195, Pnd Jomn f 
Orntlh (1855, pp 548 151; illsi^pp 250 25';) C C logci, Joitm f 
Ormlh (ifssq), pp 439-459, J i lii'rtmg, Buds of Mtddlnix 
(London, ibOO), whore tlu notm of many of the common 1 nglisli 
birds arc ransicilly cxpic id J \ All> n hull ( ovip /ooi 
Harvard 11 TOO-450, I IHolnci 1, /f e rmW Kcre//* (Milan, 

1878), and Milano sov ttal ath 20 (1877), pp 125-247, C L licit, 
A DuHonary 0/ Bird \otes (Brigg, 18198), C A Wilohtll hud Zion; 
and its Scie;itijn £iaihin§ (Gluucisti r, 1892) F S M ' thew s, / u /</ 
Book of Wild Birch and tJu*iy Music (Niw York, 1901) Si'c also 
W Warde FowUr, A Year with the Birds (i88d) (IT 1* tr) 

SONOHOI, SoNRrtAY, SUKIIAI, &c , a gic^t negroid race in- 
habiting a large tract of lountry on both Innks of the middle 
Niger They formed a distinit t'ltc liom tht 8th to the 161 h 
century, bting it one period ma-'Ursof 'limhiiMii (771 ) and the 
most piwcrful nation in the wt tern Sudan II e ongin of this 
ptoplc, wh) are sikI still to number souk two millions, though 
tlKirnatioml indtptndinrc is lo t, bis betn ismnc of miuh 
disputi Hcinrirh Birtli, who has given the fullc t aiiount of 
thi m, rcikohcdthcrnasaboriginf ,ofth( Nigcrydlcy, btilhcalso 
Iriid lo connert them with tlu Fg^ptiarts ITie pcoj)!! thi ni- 
si Ives dtthre their ongihal home to have been to the cx‘tvvird, 
but it Sci m tmhkely th tt they br tlu ir i ultuVc arc to bi conncctcil 
at iill with the Nile \ xlky According to the Tank { Sudan, a 
tyth-eenturv history of the Sndin written by Alttkrrahm in 
Sadi of rbnbtiktu, the first kin',^ of the Sorghoi was lallid 
Dielli imah (Ar ihu Dta nun al Jemrn, “ he iscome from Yemen’ ), 
and the account given m this Arabic mann enpt leivtx httU 
doubt that he wes sn Ar-’b adventurer who, a. ha hi on fio- 
(piontly the ri c bciarne Hiiif of a negro people mid kd Hum 
wistwvrd The Soiu-'hoi emigration mu t have heguh tov ml, 
the middle of thr 7th centut\, for Jcnn6, their diuf cil\, vv , 
founded one hundred •^nd fifty )ous after the Ihjin (ibmi 
AD 705), and it npn mt-, the cxlri me western point in lluir 
progres From a hundred to a hundred and twenty )eii, 
would be about the time \vhi(h mu t be aWownl for the m.t 
e)f wAnelcrmg and tho'-c Of si tile mint and ociupttion m lie 
Songhoi (Oimtries In the norlh they hue inKid with ihi 
Ruma “ Moors,” and m the south with the I'ula The Si nghoi, 
then, arc probably Sudanese negroes imub mixed withBirbcr 
and even Arab blood, who settled among and cro^’sed \vith the 
nativi s of th( Niger vallev , eivOr whom they long rulcek 

In tlu ir ph> suiue they be ar out this theory Although 
often as bbek as the tvpie^l West Afruan, their fares arc fn- 
qiiently more refined than those of pure mgincs fhe ho o of 
the Songhoi is shf^ight and long, pointed rithcr than fin, the 
lijis are cbihp'irxtivcly thin, and m profile and jaw projcei-ion 
they arc eesily distinguishable from the well-knovvm nigntic 
tv pc 'they arc tall, well made and slim in rharaeter,'’ too, 
they arc fi contrast to the merr> light-heartcelnoss of the true 
negro Barth says Ih't e{ all rails he hitt m ncgroland they 
wue the most morosi, unfiicndl) and ihurlrh llu Songhoi 
kuitmagt, whiilq owing to its Widesprtael use, is, watfi llaiisa, 

( ilkd Kalam al Sudan ( * language of the Sudan ”) bv the 
Arab , 1 oltiu known as Kissur Aecoiding to Ftieilneh Muller 
It resembk , m strurturc none of the neighbouring tongues, 
though Its vocxbiiliry shows Arab influence Keane states tlmt 
the language “ has not thb renibtest Cohhexiort With any ft,nn 


of speech knoWn to have been at any tune current m the Nile 
valley ” 

Sco Ilemnch Barth, 2 rcacels and Thscci cries iH Northern and 
Central Africa (1857-1858), A H Keane, Man Past and Present 
1899), Biix i‘oi’‘Ur m Ixxi 193, Fihx Dubois, 

limhuctoo the Mysterious (1897), lavdy Lugard, A Profneal DepeU' 

dency (1905) 

SONNEBERG, a town of Germany, m the duchy of Saxe- 
Mciningen, situated m a narrow valley of the Thuriiigian Forest, 
13 m b> rail N E of Coburg Pop (1905), 15,003 It is famous 
for its manufacture of toy s , its other industries are the making 
of glas*- and port plain artuJes, electrical works and breweries 
Ihe town possesses a fine Gothic church, and a hydropathic 
establishment 

SONNENTHAL, ADOLF VON (1834-1909), Austrian actor, 
was born of Jewish fiarentage m Budapest on the 2i&t qf Dcecm- 
hci 1834 Though limught up m penury and apprenticed to a 
vvoiking t iiloi, he yet (ultivelcd the histrionic art, and was 
foitunxte m receiving the support of a eo-rcLygionlst, the actor 
Tiogumil Dawison, who trained him for the stage lie made 
hi first appearanie ■’t Temesvar m 1851, and after engagements 
at Ilermannsladt and Graz came m the winter of 1855-1856 to 
Konigsbcrg m Prussia, where his first peiformanec was so 
Slid essf III that he was engaged by Heinrich Laube for the 
Burgthcaler in Vienna, miking his first appearance as Mortimer 
m Sdiilkr’s Maria Sluart Under Laube’s careful tuition he 
di\ eloped within three ycirs mto an actor of the first order, 
cxiclling h)th m tragedy and comedy, .'^nd m 1882, after 25 
yc'is of bnllimt service at the Court Theatre, he v,as given a 
pad It of nobility In 1884 he betaine manager-m-chicf of 
t’u the >trc, end m 1887-1888 ailed as artistic adviser He 
vi III (I the ITnitdl Stitcs m 1885, and again in 1899 and 1902, 
e< liKVin-jgre 't sui 1 1 ss His < hief parts wvrt Nathan in Lessing’s 
Nrdl'au der Weise, Wallenstein, and Der Meistcr von Palmyra 

SONNET (Iial Sonelio, dim of Suono, Fr Sonnet) The sonnet 
m the litci iturc of modern P un-pc is a brief poetic form of 
fourteen rhvmcd versts, r.inged according to prescription 
Altbongh m a language likf the Pngleh it docs no doubt require 
consider ihlc ingenuity to construit a satisfactory sonnet of 
octave and sestet ninning upon four rhymes, this ingenuity is 
only a means to an end, the end being properly that a single 
W'lve of emotion, when emotion is either too deeply charged 
with thought, or loo mm h adulterated with fancy, to pass spon- 
tuuoiisly mto the movements of pure lyric, shall he embodied 
m a single metrual flow and rtlurn Whether any given 
sonnet be cunij^oscd like that of Pier di lie Vignc (of two quatrains 
with rby nics running i, b, a, b, a, b, a, b, and of two tercets with 
i by m« . rurlning < , cl, c, e , d, e), or whether the versts be arranged 
(on the aulhoi ily of Slnkespcprc and Drayton) m three quatrains 
of lilt in xti rhymi s clmi bed by a i ouplet, or, as m the sonnet of 
Pctrinh, in an iilave of two rhymis and a sestet of cither 
two or tlirec ihytne*-— in each case the petuhar pleasure which 
the oar derives from the sonnet as a metrical form lies in the 
number and anangement of the verses being prescribed, and 
cli timtlv rcisigni/able as being prescribed Ihat the impulse 
to '^eket foi the rendering of single ph.iscs of feeling or reflection 
a (crt’in rliogniztd form Is born of a natural and universal 
instim t i> perhaps evicfcnccd by the fact that, even when a 
nntrii il arrangement dn loses no structural law demanding a 
pre iriptive numlKr and arrangement of verses, the poet will 
ncverthiloss, irt certain moods, ihoo^c to restrict himsdf to a 
pt escribed number and anangement, As m the tascs of the 
Tt ill in stomello, the Welsh inban, and tho beautiful rhymeless 
short ode of Japanese poetry And perhaps, if we probed the 
matter deeply, We should find that the recognized prescription 
of form gives a sense of oneness that nothing else save the 
rt fr iin ran give to a poem whiih, being at once too long for a 
stanza m a senes and too short Jo have the self-sustaining poker 
of the more extended kinds of poetic art, suffers by suggesting 
to the ear a sense of the fragmentary and the inchoate^ It is 
not then merely the number of the Verses, it is also their arrange- 
ment as to rhymeS-^nn arirkngbhient leading the ear to expect 
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a prescribed Sequence and then ',atisfying that expectation — 
which entitles a iorm of fourteen verses to be called a sonnet 
Hence the so-called irregular Sonnets of S T Coleridge, 
Which lead the eat of the reader to exptet the pleasure of a 
prc^Cihbed arrangement when uh^t thfey have to offer is ? 
plea‘;ure of an exactly c pposite kind — the pleasure of an absolute 
ireedOrn from prescribed arrangement — arc uns.nisfartor) , 
wbhfe (ai the present writer has often pointed out) the same 
poet's fouitecn-hne poem, “ Work without Hope,” m which thi 
reader expects and gets freedom from prescription, is entirely 
satisfactory This same little poem of Coleridge’s also affords 
art Excellent illustration of another point in connexion with the 
scAin^ If we trace the history and the development of the 
sonnet from Pier delle Vighe to D G Ros>-ctti wc shall find 
that the poet’s quest from the very first hCs been to write a 
pbem in fourteen verses so arranged that iftcy should, better 
than any other ntimber and arrange ment of verses, produce a 
Certain melodic effect upon the oar, and an effect, moreover, 
that should bear iteration and reiteration in other p< ems 
similarly constructed Now if we ask ourselves whether, 
beautiful as is this peem, “ Work without Hope,” taken as a 
single and original metric >1 arrangement, wej should get out of 
a series of poepis modelled line for line upon it th.it ple.isure of 
iteiratieih which Vc git out of a senes of Pctnarchan sonnets, wc 
shall easily see why the regular sonnet of oetavc and sestet on 
the one hand, and what is c.alled the Shakespearean sonnet on 
the other, hrVe survived all other competing forms 
In moelern Furope the sonnet has always had a peculiar 
fascihation fpi poets of the first chs poets, th<at is, in whom 
pottle encigy and pl.istic power are eiiually i ombmed It would 
seem that the very fact th.it the sonnet is a rceogni 7 td structure 
suggestive of me re art~suggcstivc m some mc.isure, indeed, e)t 
what Sehillcr would crll " sport ” in art has drawn ‘•omi of the 
most passionate poets m the w'orld to the sonnet as the medium 
of thtir sintcrcst utterances Without being i oldlv artificial, like 
the rondeau, the scstina, the ballade, the villanelle, &c , the sonm t 
IS yet so artistic m struiturc, its form is so universallv known, 
recognized, and adopted a-, bung .uti tic, th.at the too fervid 
spontaneity .ijid reality of the poi t’ emotion mav be m a certain 
tlegite veiled, <md the poet c.ni whisper, as freim behind a rmsk, 
those deepest secrets of the heart which could otherwise only 
find expression m puieK dr im Uic forms 
Tliaf the sonnet was invented, not in Provence, as Freneh 
cuties pretend, but in Italy in the 13th lentun , is pietly rlt r, 
but by whom is still perh.ips an open question S W.idelington 
and several othei tnties have .attributed to hra Guittone the 
hunuUr of having invented the form But J A Sy monels ha> 
remmdecl us that the sonnet beginning Pcid ch’ amon, ittnhuted 
to Pier dcllc Vignc, seeretaiv of st.ite m the Sieilixn court ol 
Prederiek, has elaims which no student of early Italian poetry 
uin Ignore 

As regareP Lnghsh sonnets, whether the Petrarchan .ind the 
Shakespearean are really the best of all possible forms we need 
not ineiuirc But, inasmuch as they ha\ e become so vital and 
so dominant ovoi other sonmt forms that whinevci wc lx gin to 
read the first verse of an English sonnet we txpcit to find one 
or other of these re'cognized rhyme-airangements, any departur 
from these twp arrangements, even though the result be such a 
magnificent poem as Shelley’s “ Ozymandias, ’ d sappomts 
the expectation, bafHes the car, and bungs with it that sense 
of the fragmentary and the inchoate to which we have before 
alluded if, however, some writer should ari,e with suffieieut 
originality of metrical endowment and sufficient poetii power 
to do what Keats, in a famous experiment of his, tried to do 
and failed — impress the public ear with a new sonnet sti ut ture, 
impress the public ear so powerfully that a new kind of expt etance 
IS created the moment the first verse of a sonnet is recited then 
theie wlU be three kinds of English sonnets instead of two 
With regard to the Petrarchan sonnet, all c ntics are perhaps 
now agreed that, while the form of the octave is invariable, 
the form of the sestet is absolutely ffeO/ save that the emotions 
should govern the arrangement of the verses. But as regards 


the division between octave and nstet, Mark Pattison says, 
with great boldness, but perhaps with truth, that by blending 
octave with sestet Milton missed the very^ object and end of 
the Peti‘.xr(hiri stheme Another critic, however, Hall Caine, 
( ontends that by making “ 1 1 t.ive fiow into sc stet without break 
of music or thought ” Milton consciously or unconsciously in- 
vented a new form of sonnet, thit is to sa), Milton, mbs use 
of the Petrarchan oitave and sestet for the embodiment of 
intellectuil substartc incaj ible of that pirtial disintegration 
which Petraieh himself alw.ijs or mostly sought, invented a 
species of sonnet whxh is I nghsh in impetus, hut Italian, or 
partially Italian, in stinctnrc Heme this crilii, like William 
Sharp, divides all English sonnet, into four groups (i) sonnets 
of Shakespearean structure, (2) sonnets of oet.avc and sestet of 
Miltonic struf turc , (3) sonnets of ( ontemporary structun ,t c all 
sonnets on the Pttr.irchan medd m which the metrical and 
intellectual “wave of flow and ebb” (is ongmall) formulated 
by the present writer in a sonnet on the sonnet, which has 
appeared m most of the recent anlhologus) is slru tly observed, 
and m which, while the rhy mc-arrangeimnt of the octave is 
invariable, that of the sestet is free, (4) sonnets of miscellaneous 
stiucturc 

With regaicl to what is called the contemporary form- a 
Petrarchan arrangement with the sestet divulcd very sharply 
from the octave— the crowning dilficultv ancl the crowning 
triumph of the sonnet writer his alwajs been to so handle the 
rhythm eff the prescribed structure as to m ikc it seem in each 
individual sonnet the incvilihlc and n.atunil rh)thm demanded 
by the emotion wh ch giies the individual sonnet birth, and this 
can perhaps only be .’chitvtd when the richness and apparent 
complexity of the rhyme-arrangement is balanced by that 
perfect lucidity .ind simphciLv of s)nta\ which us the special 
ejuest of the “ sonnet of fiow ancl ebb ’ 

The wave theory has found accepUnce with such students 
of the sonnet .is Rossetti ancl Mark Paltison, J A S>monds, 
Hall Came, ancl William bh.irp Syrnond,, ndeed, seem* to 
hint th.at the very name given by the Itili.ins to thei two tercets, 
the volta or turn, indicates the mctric.al meaning of the form 
“ The striking metaphorical sj mbol, ’ sa)s he, “ drawn from the 
observation of the swclhng and declining wave e.an even in some 
exa.Tiples be applied to sennets on the Sluikcspcarean model, 
for, as a wave m.ay fall gradu illy or ibruptl), so the sonnet may 
sink with stately volume or with precipitate sub,idcncc to its 
close Rossetti furnishes ineompar iblc examples of the former 
ancl more desirable eonelusiun, Sjdncy Dclxll, m ' Home in 
W. r Time,’ yields an extreme specimen of the latter ’ 

And now as to the Sh.ikcpc ai can sonnet Some verv acute 
critics have spoken ns if this form weie mciely .a lawless succes- 
sion of three ciiialr iins c hue bed a ( oupk t, and as if the number 
of the quatniins might just as well have been two or four as the 
present prescribed number of three If this were so, it would 
unqucstionablv be a serious impeachment of the Shakespc.irean 
sonnet, for, s ive in the poeti*) of mgenuitv , no metric arrangement 
13 etheiwioC than b.id unles, it be the lesult of a deep metric. il 
nec cssity 

If the prcscnptiv^c amngement of three quatrains clinched 
by a couplet is not a metrical neeessity, if it is not demanded 
m Older to prevent the couplet from losing its power, such an 
arringc merit idle and worse th.an idle, just as in the case of 
the Petrmhan sonnet, it it c.in be shown that the sol d unit} of 
the outflowing w.ive tan be maintained as completely upc n 
three rhymes as upon two, then the rcstriet’on of the octave 
to two rhyme , is simple pedantrv But he who would test the 
metric il necessity of the arringenunt in the Sluktsiicarean 
sonnet his only to male the experiment of writing a poem of 
two cjUfitrains with a couplet, and lien cUiothci poem of four 
C|U.iLrains with a couplet, m order to see how mcvitiblc is the 
metric d nccevsity ot the Sh.iktspc.ut in numbci ind air.u’ge- 
mentforthe achieve mentof the metric iltff( ctwlueh Shakespt ire, 
Drayton anti others sought While in the poem of two qu it- 
rains the expected couplet has the sliorp epigrammatic effect 
of the couplet in ordinary stanzas (sUeh as that of ottava nma, 
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and os that of the ' V^nus and Adoi ib ” stanza), destroymg that 
pensive sweetness which is the ch«iracteristic of the Shake- 
spearean sonnet, the poem of four quatrains is just sufficiently 
long for the expertea pleasure of the couplet to be dispersed 
and wasted 

Ihc quest of the Shakespearean sonnet is not, like that of 
the sonnet of octave and sestet, sonor.tj, and, so to speak, 
inttncal counterpoint, but sweetness, aaid the sweetest of all 
possible arrangements m English versification is a succession 
of decasyllabic quatrams in alternate rhymes knit together and 
clinched by a couplet -a couplet coming not so far from the 
initial verst} as to lose its binding power, and jet not so near the 
mitial verse that the ring of epigram di^^turbs the “ linked 
sweetness long drawn out ” of this movement, but sufficiently 
near to shed its influence over the poem back to the initial verse 
A chief part ( f the pleasure of the Shake ■ pcarcan semnet is the 
expectance of the dim u tenc rest of the e ouplct at the end (just 
as a chief part of the pleasure of the sonnet of octave and 
sestet IS the expect ince of t'u a iswering ebb of llic sestet w'hen i 
the (lose of the octavo has been reached), and Ih s expectance 
Is gratified too early if it comes after two cjualr 'iii while if it 
eiiines after a greater number of quatruns thin three it is 
dispersed and wasted altogether 

fhe French sonnet has a reguLr Pelrarehan octave w th a 
sestet of three rhymes beginning with a couplet The Spanish 
sonnet is also based on the pure Italian tjpc, and is c -.trcmely 
graceful and airj The same may be said of the Poituguese 
sonnet — a form of which the illustrious (amoens hiVS left nearly 
three hundred example-. (T W D ) 

Sne also Pnc lish LiirRATCKr 3 Llizcubcthan, Sidney Lee on the 
J U ab< than '♦onntt in Arbti s f t j^ltsh (jariicr (190}), J A Nobl* , 
The Sonnet in England (t8oi) M fasin ki, Histone du sonnit en 
trance (1903), C A I enlznci, Dni SonrUt in J ene Dtchtunp his 
Milton (1886), S W uldingUm, I ngltsh bonneti by Linn’ \ytitiis 
(1881), and bonnetit of Europe (ib8b) T 11 dl Camt, bonnet), of 1 hut 
Centuries (1882), William Shaip, Sonnets of this Century (188O), and 
American Sonnets (1889) John Iannis, English Sonnets (1873) 
SONNINO, SIDNEY, Baron (1847- ), Italian statesman 

and financier, was born at Florence on the nth of Manh 1847 
Entering the diplomatic scrviee at an early age, he was appointed 
sudcssively to the legations of M idrid, Vienna, Berlin and 
Ver allies, but in 1871 returned to Italy, to devote himself to 
political and social studies On his own initiative he condui tid 
e\h lustive inquiries into the conditions of the Sicilian peasants 
ind of the Tua< in iiu layers, and in 1877 published in co-operation 
with Signor T ropoldo Franc he tti a masterly work on Suily (T a 
Suilia , Florence, 1877) In 1878 he founded a weeklj economic 
review', La Rassegita Settimanala, which four years later he con- 
veitcd into apolitical daily journal Elected deputy m 1880, 
'c distinguish d himself by trenchant criticism of Maghanis 
finance, and upon the fall of M.vghani was for some months, 
in 188C9, under-secretary of state for the treasiirj In view of 
the severe monetary crisis of 1893 he was entru'^ted by Crispi 
with the portfolio of finance (December 1893), and m spite of 
determined opposition dealt energetically and successfully 
with the deficit of more than £6,000,000 then existing m 
the exchequer By abolishing the illusory pensions fund, by 
applying and amending the Bank Laws, effecting economics, 
and increasing taxation upon com, incomes from consolidate cl 
stock, alt and matches, he averted n itional bankrupti y, and 
placed Italian finance upon a sounder basis than at any time 
sine e the fall of the Right Though averse from the poliey of 
uulimitcd coLn.a’ expansion, he pro.idedbv a loan fortlv cost 
of the Abyssinian War m which the tactics of General Baratieri 
had ln^olved the Crispi cabinet, but fell with Crispi after the 
disaster at Adowa (Maich 1896) Assuming then the leadership 
of the c on' titutional opposition, he combated the alliance 
betw'een the I)i Rudmi cabinet and the subversive parties, 
criticized the financial schemes of the treasury minister, Luzzatti, 
and opposed the “democratic” finance of the first Pelloux 
administration as likely to endanger financial stability After the 
modification of the Pelloux cabinet (May 1899) he became leader 
of the ministerial majority, and bore the brunt of the struggle 


— SONPUR 

against Socialist obstruction in connexion with the Public 
Safety Bill Upon the formation of the Zanardelh cabinet 
(Feb 1901) he once more became leader of the constitutional 
opposition, and in the autumn of the year founded a daily organ, 
11 Gtornalc d' Italia, the better to propagate moderate Liberal 
ideas Although highlv esteemed for his integrity and genuine 
ability, it was not until February ic^o6 that he was called upon 
to form a ministry, on the fall of the Fortis cabinet He imme- 
diately set about introducing certain urgent reforms, suppressed 
all subsidies to the press, and declared his intention of governmg 
according to law and justice In May, ho wcv er, an adverse vote of 
the Chamber on a purely technical matter led to his resignation. 

SONORA, a northern state of Mexico, bounded N by the 
United States, E by Chihuahua, S bv Sinaloa and W by the 
Gulf of California, It is the second largest state in the republic, 
having an area o£ 76,900 sq m Pop (1900), 221,682, a large 
part being Indian Tin surface of the state is much broken by the 
Sierra Madre Oct idcntal, which extends through a from north to 
south and coveis its entire width wath parallel ranges, enclosmg 
fertile valUys Four important rivers traverse the state from 
tast to west with courses of 145 to 390 m and discharge mto the 
Gulf of California, viz the Altai, or Asuncibn, Sonora, Yaqui 
and Mayo The longest is the Yaqui, which has its source on 
the eastern side of the Sierra Tarahumare in Chihuahua and 
bleaks through several ranges of the Sierra Madre before reaching 
the gulf near Guaymas The smaller tubutaries of thc&e 
livers of Sonora are often only dry canyons in the dry season 
A(,9iculture ha^ been developed only to a limitid extent 111 
S nora, bciau e of its aridity, lack of irrigation faiilities, lack 
( f railwajs and road., and the unsettled state of the country 
Ihe soil of the sierra valleys is fertile, and when it is irrigated 
forage and cereal crops may be grown in abundance Sugar- 
cani, tobacco, magutv, cotton, m small quantities, and fruits 
are also produced There aie excellent pasture lands, espei lallj 
m the upland districts, and stock-rai-.ing is an important and 
profitable mdu 4 r) Land is held m large t states, some of them 
upwards of 100 sq m m area The mineral resources mclude 
silver, gold, copper, le id, tin, iron and coal, and mining is the 
chief industij The lack of tr insportation facilities has been 
partly relieved bv the con<^truction of a branch of the Southern 
Pacific (Ameru xn) from Nogales southwaid to Guaymas and the 
Sin iloa frontier, from whuh it ha. been extended to Mazatldn. 
(jua.nns is the only port of importance on the coast, but it 
has a large trade and is visited bv the steamers of several lines 
The capital of the state (since 1882) is Hcrmosillo (pop 1900, 
17,618), on the Sonora river, no m north of Guaymas, with 
which It is connected by rail It suffered much in 1865-1866 
from the savtgc struggle between Imperialists and Repub- 
licans, and m subsequent partisan warfare Other important 
towns are Alinios (pop 1895, 6197), 132 m LSF of 
Guaymas, Moetezuma, 90 m north of Hcrmosillo, and Ures, 
the old capital of Sonora and seat of a bishopric, 33 m north- 
east of Hcrmosillo 

The first Jesuit mission m Sonora, founded among the Mayos 
m 1613, seems to have been the first permanent settlement 
m the state, although Coronado passed through it and its coa^-t 
had been visited by early navagators Tlie hostility of certain 
tribes prevented its rapid settlement Ures was founded in 
1636, and An/pc m 1648 Near the end of the centuiy Sonora 
and Sinaloa were divided into two districts, m 1767 the Jesuit 
missions were secularized, in 1779 the government of the 
province was definitely organized by Caballero dc Croix, ^nd 
m T783 Anzpo became the provincial capital 'Ihe bishopric of 
Sonoia w IS created m 1781 with \rizpe as its scat Up to thio 
time the history of the province is little else than a record 
sa\age warfare with the Apache*', Sens, Yaquis and othci 
tribes Tlie development of rich gold and silver mines brought 
m more Spanish settlers, and then the record changes to one of 
partisan warfare, which continued down to the admmistration 
of President Porfino Dikz 

SONPUR, a feudatory state of India, m the Cri'-sa div^ion 
of Bengal, to which it was transferred from the Central Provinces 
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m 1905 Area, 906 sq m- Pop (1901), 169,877, showing a 
decrease of 13% in the decade, due to the results of famine 
Estimated revenue £8000, tribute £600 The chief is a Rajput 
of the Patna line Rice and timber are exported, and iron ore 
IS said to abound The town of Sonpur is on the Mahanadi 
River just above the point where it enters Orissa Pop (1901), 
8S87 

SONSONATE, the capital of the department of Sonsonate, 
Salvador, on the river Sensunapan and the railway from San Sal- 
vador to the Pacific port of Acajutla, 13 m south Pop (1905), 
about 17,000 Sonsonate is the centre of a rich agricultural 
district, and one of the busiest manufacturing towns m the 
republic It produces cotton cloth, pottery, mats and baskets, 
boots and shoes, sugar, starch, cigars and spirits Through 
Acajutla it exports coffee and sugar, and imports gram for 
distribution to all parts of the interior ' 

SOOT (O Eng sot, cf Icel sot, Dan sod, possibly from root 
sed, to sit), the black substance produced in the process of the 
combustion of fuel and deposited m finely granulated particles 
on the interior of chimneys or pipes through which the smoke 
passes, Soot is a natural nitrogenous manure (q v ), and its 
value depends on the ammonia salts contained in it 

SOPHIA (1630-1714), electress of Hanover, twelfth child of 
Frederick V , elector palatine of the Rhine, by his wife Elizabeth, 
a daughter of the English king James I , was bom at the Hague 
on the 14th of October 1630 Residing after 1649 at Heidelberg 
with her brother, the restored elector palatine, Charles Louis, 
she was betrothed to George William afterwards duke of 
Luneburg-Celle, but m 1658 she married his >oungcr brother, 
Ernest Augustus, who became elei tor of Brunswick-Luneburg, or 
Hanover, in 1692 Her married life was not a happy one Her 
husband was unfaithful, three of her six sons fell in battle, 
and other family troubles included an abiding hostility between 
her and Sophia Dorothea, the wife of her eldest son, George 
Louis Sophia became a widow in 1698, but before then her 
name had been mentioned in connexion with the English throne 
When considering the Bill of Rights m 1689 the House of 
Commons refused to place her in the succession, and the matter 
rested until 1700 when the state of affairs in England was more 
serious William III was ill and childless, William, duke of 
Gloucester, the only surviving child of the princess Anne, had 
just died The strong Protestant feeling m the country, the 
danger from the Stuarts, and the hostility of France, made it 
imperative to exclude all Roman Catholics from the throne, 
.'nd the electress was the nearest heir who was a Protestant, 
A( cordingly by the Act of Settlement of 1701 the English crown, 
m default of issue from either William or Anne, was settled upon 
“ the most excellent Princess Sophia, electress and duchess- 
dowager of Hanover ” and “ the heirs of her body, being Pro- 
testant ” Sophia watched affairs in England during the reign 
of Anne with great interest, although her son, the elector George 
Louis, objected to any interference m that country, and Anne 
disliked all mention of her successor An angry letter from 
Anne possibly hastened Sophia’s death, which took place at 
Herrenhausen on the 8th of June 1714, less than two months 
later her son, George Louis, became king of Gnat Britain and 
Ireland as George I on the death of Anne Sophia, who corre- 
sponded with Leibnitz, was a strong woman both mentally and 
physuoilly, and possessed wade and cultured tastes 

See Memoiren der KuvfuvsUn Sophre von Hannover, edited by 
A Kochir (Leipzig, 1879, Png trars , 1888), Bnefwechsil der 
Herzogtn Sophte von Hannover mit threni Bruder, &c , ^itcd by L 
Bodemann (Leipzig, 1885 and 18S8) , L von Ranke, Aus den Brtefen 
der Herzogtn von Orleans, Elisabeth Charlotte, an die hurfUrstm 
Sophie von Hannover (Leipzig, 1870) , E Bodemann, Aus den Brtefen 
der Herzogtn, Elisabeth Charlotte von Orleans, an dte Kurftlrsitn 
Sophie von Hannover (Hanover, 1891), P Festc“, Kurfurstin Sophie 
von Hannover (Hamburg, 1893) A W Ward, The Electress Sophia 
and the Hanoverian Succession (I ondon, 1909) , O Klopp, Dei Fall 
des Hauses Stuart (Vienna, 1875-1888), Correspondance de Leibnitz 
avec I'ilectrice Sophie, edited by O Klopp (Hanover, 1864-1875), and 
R S Rait, Five Stuart Princesses (London, 1902) 

SOPHIA ALEKSYEEVNA ( 16=; 7-1 704), t«arevna and regent 
of Russia, was the third dauguicr of T'^ar Alexius and Maria 


Miloslavskaya Educated on semi-ecclesiastical lines by the 
learned monk of Kiev, Polotskv, she emancipated herself 
betimes from the traditional tyranny of the terem, or women’s 
quarters Setting aside court etiquette, she had nursed her 
brother Tsar Theodore III in his last illness, and publicly 
appeared at his obsequies, though it was usual only for the widow 
of the deceased and his successor to the throne to attend that 
ceremony Three days after little Peter, then m his fourtn 
year, had been raised to the throne, she won over the stryeltsy, 
or musketeers, who at her instigation burst into the Kreml, 
murdermg everyone they met including Artamon Matvjeev, 
Peter’s chief supporter, and Ivan Naruishkin, the brother of 
the tsantsa-regent Natalia, Peter’s mother (May 15-17, 1682) 
When the rebellion was over there was found to be no 
government Everyone was panic-stricken and in hiding 
except Sophia, and to her, as the only visible representative 
of authority, the court naturally turned for orders She took 
It upon herself to pay off and pacify the stryeltsy, and secretly 
worked upon them to present (May 29) a petition to the 
council of stale to the effect that her half-brother Ivan should 
be declared senior tsar, while Pettr was degraded into the junior 
tsar As Ivan was hopelessly infirm and half idiotic, it is plain 
that the absurd duumvirate was but a stepping-stone to the 
ambition of Sophia, who thus became the actual ruler of Russia 
The stryeltsy were not only pardoned for their atrocities, but 
petted,- A general amnesty in themost absolute terms was granted 
to them, and at their special request a triumphal column was 
erected in the Red Square of the Krcml, to commemorate their 
cowardly massacre of the partisans of Peter When, however, 
instigated by their leader Prince Ivan Khovansky, who is 
suspected to have been aiming at the throne himself, and 
supported by the reactionary elements of the population, 
conspicuous among whom were the raskolntks or dissenters, 
they proceeded on the 5th of July to the great reception-hall 
of the palace in the Kreml to present a petition against all 
novelties, Sophia boldly faced them Supported bv her aunts 
and the patriarch, and secretly assureci of the support of 
the orthodox half of the sUyeltsy, she forbade all discussion 
and browbeat the rebels into submission A later attempt on 
the part of Khovansky to overthrow her was anticipated and 
severely punished By the 6th of November Sophia’s triumph 
was complete The conduct of foreign affairs she committed 
entirely to hex paramour, Prince Vasily Gohtsum, while the 
crafty and experienced clerk of the council, Theodore Shaklovity, 
looked after domestic affairs and the treasury Sophia’s fond- 
ness for Gohtsum induced her to magnify his barely successful 
campaigns m the Crimea into brilliant tr.umphs which she 
richly rewarded, thus disgusting everyone who had the honour 
of the nation at heart Most of the malcontents rested their 
hopes for the future on the young tsar Peter, who was the first 
to benefit by his sisters growing unpopularity Sophia was 
shrewd enough to recognize that her position was becoming very 
insecure When Peter rc-'ched man’s estate she wouW only 
be m the wav, and she was not the sort of woman who is easily 
thrust aside She had crowned her little brothers m order that 
she might reign m their names She had added her name to 
theirs m state documents, boldly subscribing herself “ Sovereign 
Princess of all Russia ” She had officially informed the doge 
of Venice that she was the co-regent of the tsars And now the 
terrible term of her usurped authority was approaching In her 
extremity’’ she took council of Shaklovity, and it was agreed 
(1687) between them that the stryeltsy she uld be employed to 
dethrone Peter The stryeltsy, however, received the whole 
project so coldly that it had to be abandoned A second con- 
spiracy to seize him m his bed (August 1689) was betrayed to 
Peter, and he fled to the fortress-monastery of Troitsa Here 
all his friends rallied round him, including the bulk of the 
magnates, half the stryeltsy, and all the foreign mercenaries 
From the 12th of August to the 7th of September Sophia endea- 
voured to set up a rival camp m the Kreml , but all her professed 
adherents gradually stole away from her She was compelled 
to retire within the Novo-Dyeyichy monastery, but without 
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taking the reil Nine' years later (1(598), on suspicion of being 
concerned in the rebellion of the stryeUsy, she was shorn a nuh 
and imprisoned for hfe under military supervision As “ Sister 
Susannah ” she disappeared from history Ruswan historians 
are still divided iPi their opinion conpeming this extraordinary 
woman While some of them pamt her m the darkest colours 
aa an unprincipled adventuress, the repres«itative of a new| 
jByzantinism, others simply regard h^ as thevictjrm of circunv-' 
stances Others, more indulgent stilf, acquit h&t of all blame, | 
and a, few, impressed by her indisputable energy and aWity, , 
evades decision altogether by simply describing her as a prodigy ' 

See T E Zabyelm, Domestic Condttions of the Russian Princes 
(R«a, Moscow, 1895) , N G Ustryalov, History of the Reign of Peter 
the Great (Rus , Petersburg, 1858), N Y Ari&tov The Moscow t 
Rebellions during the Regency of Sdphta (Rus , Warsaw, 1871),! 
JiL N Bam, The First Romanovs (London, 1905) (R If B ) 1 

^PHIA DOROTHEA (1666-1736! wife of George LouiS, 
elector of Hanover (George I of EngWd), only child of George' 
WlBiam, duke of Brunswick-Luneburg'-^lle, by a Huguenot 
lady named Eleanore d’Olbreuze (1639-1722), was bom on the 
t5th of September 1666 George Wlham had undertaken 
t)o romam unmarried, but his desire to improve the status of 
hw mistress (who n m spite of his promise he married in 1676) 
and of his daughter greatly alarmed his relatives, as these 
proceedings threatened to hinder the contemplated union of 
the Luneburg territories However, in 1682, this difficulty 
Was bridged over by the marriage of Sophia Dorothea with her 
cousin Gwrge Louis, son of Duke Ernest Augustus, who became 
elector of Hanover m 1692 This union was a very unhappy 
one The relatives of Gwrge Louis,, especially his*mothcr, the 
dbetress Sophia, hated and despised his wife, and this feeling 
vbas soon shared by the pnnte himself It was under these 
oWcumstanccs that Sophia Dorothea made the acquaintance 
of Count Phihpp Christoph von Konigsmark {q v ), with whom 
Her name is inseparably associated Konigsmark assisted her 
ih one or two futile attempts to escape from Hanover, and 
rtghtly or wrongly was regarded as her lover In 1694 the 
count was assassinated, and the princess was divorced and 
imprisoned at Ahlden, remaining m captivity until har death 
on the a3rd of November 1726 Sophia Dorothea is sometimes 
referred to as the “ princess of Ahlden ” Her two children were 
the English king, George II , and Sophia Dorothea, wife of 
JVedenck William I of Pmssu, and mother of Frederick the 
Great Sophia’s infldelitv^ to her husband is not absolutely 
proved, as it is probrble that the letters which purport to have 
passed between Konigsmark and herself are forgeries 

See Bnefwechsel des Grafen Konigsmark und der Prtnzesstn Sophie 
Dorothea von Celle, edited by W F Palmblad (Leipzig, 16^7), 

A F H Schduinann, Sophie Dorothea Prtnzesstn von AMden, andi 
Kurfursttn Sophie von Hannover (Hanover, 1878) , C L, von Pollnitz, 
Htstoire secrette de la duches<!e d’Hanovre (I ondon, 1732) W H 
Wifkins, Fhe Love of an Uncrowned Queen (I ondon, 1900) A 
KOcho*, ‘ Dk P^'iUzessin von Ahlden, m tho Historische 7mtschrtft 
(Muwdi, 1882) Vicomte H do Beauca’re, Une Misalliance dans ler 
rmison de Brunswick (Pans, 1884), and A D Greenwood, Lives of 
the Hanoverian Queens of England (igog), vol i 

SQBHISTS (from Gr awpuxTjjs,. literally, man of wesdom), 
t)ie name gi\en by the Greeks about the middle of the 5th 
centur> B c tq certain teachers of a superior grade who, dis- 
tinguishing themselves from philosophers on the one hand and 
from ai lists and craftsmen on the other, claimed to prepare 
theif pupils, not for any particular study or prpfession, but 
for av4c hie For nearly a hundred jc»irs the sophists held 
almost a monopoly of general or liberal education Yet, 
within the limits of the profession, there was considerable 
diversity both of theory and of practice^ Four principal 
varieties are distinguishable, and may be described as the 
sophistries of cultpre, of rhetoric, of politics, and of “ eristic,” 
disputation Each of these predominated in its turn, 
though not to the exclusion, of others, the sophistry of culture 
begmmng about 447, and leading to* the sophistry of eristic, 
apd the sophistr> of rhetoric taking root in central Greece 
about 427, and merging in the sophi>tr\ of politicsu Further^ 
since Socrates and the Sacratiqs were educators, they top might 


be, and in general 'were,- regairded as sophists, but, as they 
conceived truth.'--«o far as It was attainable— rather than 
success -m> life, m the law court/ m the assembly, or in debate, 
to be the right end of intellectual effort, they were at variance 
with their rivals, and ate commonly ranked by historians, 
not with the sophists, who confessedly despaired of knowledge, 
but with the philosophers, who, however unavailingh^, continued 
to seek it With the cstabhshineilit of the great philosophical 
Schools^— first, of the Academy, next of the Lyceum— the philo- 
sophers took the place ofrthe sophistfe as the educators of Greece 
The sophistical movement was then, primarily, an attempt 
to provide a general or liberal education which should supple- 
ment the customary mstruction in reading, writing, gymnastics 
and music But, as the sophists of the first period chose for 
their mstruments grammar, style, literature and oratory, while 
those of the sdond and third developments were professed 
rhetoricians, sophistry exercised an important influence upon 
literature Then again, as the movement, taking its rise in the 
philosophical agnosticism which grew out of the early physical 
systems, was itself persistently sceptical, sophistry may be 
regarded as an interlude m the history of philosophy Finally, 
the practice of rhetoric and eristic, which presently became 
prominent in sophistical teathing, had, or at any rate seemed 
to have, a mischievous effect upon conduct, and the charge 
of seekmg, whether in exposition or m debate, not truth but 
victory — which c'harge was impressively urged against the 
sophists by Plato— grew into an accusation of holding and 
teaching immoral and unsocial doctrines, and in our own day 
has been the sub)ect of eager controversy 

1 Genesis and Development of Sophistry — Sophistry arose 
out of a crisis m phriosopby The earlier Ionian physicists, 
Thales, Anaximander and. Anaximenes, in their attempts to 
trace the Multiplicity of things to a single material element, 
had been troubled by no misgivings about the possibility of 
knowledge But, when Heraclitus to the assumption of fire 
as the smgle material cause added the doctrine that all things 
are in perpetual flux, he found himself obliged to admit that 
thin^ cannot be known Thus, though, in so far as he asserted 
his fundamental doctrine without doubt or qualification, he 
was a dogmatist, in all else he was- a sceptic Again, the Eleatu 
Parmenides, deriving from the theologian Xenophanes the 
distinction between hria-n^fj.-^ and So;^a, conceived that, whilst 
the One exists and is the object of knowledge, the Multiplicity 
of things becomes and is the object of opinion , buty when his 
successor Zeno provided the system with a logic, the consis- 
tent application of that Ibgic resolved the fundamental doctrine 
into the single proposition “ One is One,” or, more exactly, into 
the single identity ” One One ” 1 bias Eleaticism, though pro- 
fessedly dogmatic^ was inconsistent m its theory of the One and 
Its attributes, and openly aceptitai m regard to the world of 
nature Lastly, the philosophers of the second physical succes- 
' Sion — Empedocles, Anaxagoras, Leucippus — ^not directly attack- 
' ing the great mystery of the One and the Many^ but m virtue 
of a scientific instinct approaching it through the investigation 
lof phenomena, were brought by their studv of sensation to 
perceive and to proclaim the inadequacy of the organs of sense 
Thus they too, despite their air of dogmatism, were m effect 
sceptics In shorty from different standpoints, the three philo- 
isophical successions had devised systems whuh were in reality 
sceptical, though they had none of them recognized the scepti- 
cal inference 

Towards the middle of the 5th century, however, Protagoras 
of Abdera, taking account of the teaching of the first, and 
possibly of the second, of the physical successions, and Gorgias 
of Leontini, starting from the teaching of the metaphysical 
1 succession of Elea, drew that sceptical inference from which 
I the philosophers had shrunk If, argued ProUgoras m a treatise 
I entitled Truth, all thmgs are m flux, so that sensation is sub- 
jective, it follows that “ Man is the' measure of all thmgs, of 
I what IS, that it is, and of what is not, that it is not ”, in otheT 
I words, there is no su(h thing as objective truth Similarh 
|Gorgiaa, in a work On Nature, or on the Nonent, mam tamed' 





TdVthAt n6thiog is, (b) that, if anything rej i€ cannot -be kno^^ 
\c] tha/t# if anything is and can be known, it cannot be expressed 
m SfJe<Jch, and the summaues which have been preserved by 
feeijitus bmpificus (AdP Math vn 65^^7) and by the author 
of the Di Meltsfsa> &u ((hs 5, 6), show/ thjat> m defending these 
propositions, Gorgias availed himscif of the arguments which 
25 eno had used to discredit the popular behef in the existence 
of the Many; tn other words, that Goigias turned the destructive 
logic of 2 eTK> against the constructive ontology of Parmenides, 
thereby not only reducing Eleatioism to nothmgness; but also, 
until such time as a better logic than that of Zeno should 
be provided, precluding all philosophical inquiry whatsoever 
Thus, whereas the representatives of the three successions had 
continued to regard themselves as philosophers or seekers after 
truth, Protagoras and Gorgias, plainly acknowledging their 
defeat, withdrew from the ungrateful struggle. 

Meagre as were the results which the earlier thinkers had 
obtained, the extinction of philosophy just at the time when 
the liberal arts became more technical and consequently less 
available as employments of leisure, threatened to leave a blank 
m Hellenic life Accordingly Protagoras, while with the one 
hand' he put away philosophy, with the other offered a substi- 
tute Emphasizing the function of the teacher, which with the 
philosophers had been subordinate, and proclaiming the right 
end of intellectual endeavour to be, not “truth ” (dXr; 0 eta)or 

wisdom ” ((ro</>ta), W'hirh was unattainable, but “ virtue ” or 
*' excellence ” (dpen;), he sought to communicate, not a theory 
uf the universe, but an aptitude fbr civic life “The lesson 
which I have to teach,” Plato makes him say {Prot 318 E), 
“ IS prudence or good counsel, both in respect of domestic matters 
that the man may manage his household aright, and m respect 
of public affairs, that he may be thoroughly qualified to take 
part, both by deed and bv word, in the business of the state 
In other words, I profess to make men good citizens ” As 
instruments of education Protagoras used grammar, style, 
poetry and oratory Thus, whereas hitherto the young Greek, 
having completed his elementary trainmg m the schools of the 
■ypap./AanoTv?, the KL$(tf>irrr^'Si and the vaiBorpi^rjt, was left to 
prepare himself for his lifers work as best he might, by philo- 
sophical speculation, by artistic practice, or otherwise, one who 
passed from the elementary schools to the lecture-room of 
Protagoras received from him a “ higher education.” The 
p’-ogramrne was exclusively literary, but for the moment it 
enabled Protagoras to satisfy the demand which he lud 
discovered and evoked Wherever h© went, his lecture-room 
was crOwdeiJ with admiring pupils, whose homage filled his purse 
and enhanced his reputation 

After Protagoras the most prominent of the Uterary sophists 
was ProdiriTs of Ceos Establishing himself at Athens, he taught 
“ virtue ” or “ excellence,” in the sense attached to the word 
by Protagoras, partly by means of literary subjects, partly m 
discourses upon practical ethics It is plain that Prodicus was 
an affected pedant, >et his simple conventional morality found 
favour, and Plato {Rep 600 C) couples him with Protagoras 
in his testimony to the popularity of the sophists and their 
teaching 

At Athens, the centre of the intellectual Irfe of Greece, there 
was soon to be found a host of sophists , some of them strangers, 
others citizens, some of them bred under Protagoras and 
Prodicus, others self-taught In the teachmg of the sophists of 
this younger generation two points are observable First, their 
independence of philosophy ajfid the arts being assured, though 
they contmued to regard “ civio excellence ” as their aim, it 
was no longer necessary for them to make the assertion of its 
clr^ims a principal element in their exposition Secondly, fof 
the gake of novelty they extended theijr range, including scientific 
and technical subjects^ but handling them, and teaching theif 
pupils to handle them, in a popular way In this stage of 
sophistry dien, the sophist, though not a specialist, treated 
upon the provinces of speoidists, and accordingly Plato (Prot 
318 E) makes Protagoras pointedly refer to st^hlsts who, “ when 
young men have made their escape from the ?rts, plunge them 


I fOUftOrmelro irtto stiwy, and teach them such subjeos 

as withmejtKV 'as^rQD«In>v geometry and music.” The sophist 
of whom the Platonic Pro^®oras is here thinking was Hippia^ 
of Elis, who gave popular lectures, not only upon the four subjects 
just mentioned, but also upon grammar, mythology, famiK 
history, archaeology, Homerologv and the education of yout^ 
In this polymath we see at once th^ degradation of the sophwtiy 
of oulture and the link which connects Protagoras and Prodioivs 
with the ensticsj who at a later period taught, not, like Hippws, 
all branches; ofr learning, but a universally applicable method 
of disputation 

Meanwhile, , Gorgias of Leontmi, who, as has been seen, hud 
studied and rejected the philosophy of western Greet e, gave 
to sophistry a new direction by bringing to the mother country 
the technical study of rhetoric — especially forensic rhetoric 
(Platpi Gorg, 454 B, cf Aristotle, RJiet 1354, b 26)— whic^i 
study had begun m Sicily with Corax and Tisias pearly forty 
years before Gorgias was already advanced in y ears and 
in honours when, m 427, he visit^ Athens as the head of an 
embassy sent to solicit aid against S>racuse Received with 
acclamation, he spent the rest of his long life in central Greece, 
winning applause by the display of his oratorical gifts and 
acquirmg wealth by the teaching of rhetoric There is no evi- 
dence to show that at any period of his life he called himself a 
sophist, and, as Plato (Gorgi 449 A). makes him describe himself 
as a It IS reasonable to suppose that he preferred th^t 

title That he should do so was only natural, smee his positiqn 
as a teacher of rhetoric was already secure when Protagoras 
made his first appearance in the character, of a sophist, and, 
as Protagoras, Prodicus and the rest of the sophists of culture 
offered a comprehensive education, of wfiich oratory formed 
only a part, whilst Gorgias made no pretence of teaching “ civnc 
excellence ” (Plato, Meno, 95 C), and found a substitute for 
philosophy, not m literature generall), but ip the professional 
study of rhetoric alone, it would have been convenient if the 
distinction between sophistry and rhetoric had been maintained 
But though, as will be seen hereafter, these two sort^ of educa- 
tion were sometimes distinguished, Gorgias and those who 
succeeded him as teachers of rhetoric, such as Thrasymaihus 
of Chalcedon and Polus of Agrigentum, were commonly called 
by the title which Protagoras had assumed and brou^t into 
familiar use. 

Rhetoric^ sophistry, as taught by Gorgias with, special 
reference to the requirements of the law courts, led by an cds\ 
transition to pobtjeal sophistry During the century which had 
elapsed since the expulsion of thq Peisistratids and the establish- 
ment of the democracy, (he Athenian constitution had developed 
with a rapidit) which produced an oligarchica,! reaction, and the 
discussion of constitutional principles and precedents, alwijs 
familiar to thq citizen of Atheps, was thus abnormally stimulated 
The Peloponnesian \yar, too, not only added a deeper infei^^st 
to ordinary questions of policy, but also caused the relations 
of dissentient parties, of allied and belligerent states, of citizen^ 
and aliens, of boqd and free, of Greeks and barbarians, to be 
eagerly deb)a,ted in the light of present experience It i\ cs 
only natural then that some of those who professed to prepare 
young Athenians for public life should give to their teaching 
a distinctively political direction, and accordingly we find 
Isocrates recognizing teachers of politics, and discriminating 
them at once from those earUer sophists who gave popular 
instruction in the ar^s and from the contemporary eristics 
To this class, that of the political sophists, may be .xssigned 
Bycophron, Alcidmnas and Isocrates himself For, though that 
celebrated personage would have Uked to be called, not “ sophist ” 
but “ poUticul philpsopher,” and tried to fasten the name of 
“ sophist ” upon opponents the Socratics, it is clear from 
own statement that he was cpmmonly ranked with the sophists, 
and that he had no claim, except on the score of supepor popu- 
larity and success, to he dissociated from the other teachers 
of political rhptopc Jt IS true that he was not a poluicr 
spphfSt of the yulgar type, that es a theorist he was b< 1 
and patriotic, and that, px addition to his fame as a teacher, he 
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bad a distinct reputation as a man of letters} but he was a 
professor of political rhetoric, and, as such, in the phraseology 
of the day, a sophist He had already reached the height of 
his fame when Plato opened a rival school at the Academy, 
and pointedly attacked him in the Gorpas, the Phaedrus and 
the Republic Thenceforward, there was a perpetual controversy 
between the rhetorician and the philosopher, and the struggle 
of educational systems continued until, in the next generation, 
the philosophers were left in possession of the field 
While the sophistry of rhetoric led to sophistry of politics, 
the sophistry of culture led to the sophistry of disputation It 
has been seen that the range of subjects recognized by Protagoras 
and Prodicus gradually extended itself, until Hippias professed 
Amself a teacher of all branches of learning, including m his 
hst subjects taught by artists and professional men, but handling 
them from a popular or non-professional point of view The 
successorsof the polymath claimed to possess and to communicate, 
not the knowledge of all branches of learning, but an aptitude 
For dealing with all subjects, which aptitude should make the 
Itnowledge of any subject superfluous In other words, they 
cultivated skill in disputation Now skill in disputation is 
plainly a valuable accomplishment, and, as the Aristotelian 
logic grew out of the regulated discussions of the eristics and 
their pupils, the disputant sophistry of the 4th century deserves 
more attention and more respect than it usually receives from 
historians of Greek thought But when men set themselves 
to cultivate skill in disputation, regarding the matter discussed 
not as a serious issue, but as a thesis upon which to practise 
their powers of controversy, they learn to pursue, not truth, 
nut victory, and, their criterion of excellence having been thus 
perverted, they presently prefer ingenious fallacy to solid 
reasoning and the applause of bystanden to the consciousness 
of honest effort Indeed, the sophists generally had a special 
predisposition to error of this sort, not only because sophistry 
ivas from the beginning a substitute for the pursuit of truth, 
Dut also because the successful professor, travelling from city 
to city, or settling abroad, could take no part in public affairs, 
ind thus was not at every step reminded of the importance of 
the “ material ** element of exposition and reasoning Paradox, 
lowever, soon becomes stale, and fallacy wearisome Hence, 
Respite its original popularity, enstical sophistry could not hold 
ts ground The man of the world who had cultivated it in his 
)OUth regarded it in riper years as a foolish pedantry, or at best 
is a propaedeutic exercise , while the serious student, necessarily 
preferring that form of disputation which recognized truth as 
the end of this, as of other intellectual processes, betook himself 
to one or other of the philosophies of the revival 
In order to complete this sketch of the development of 
jophistry in the latter half of the 5th century and the earlier half 
)f the 4th, it is necessary next to take account of Socrates and 
he Socratics A foe to philosophy and a renegade from art, 
Socrates took his departure from the same point as Protagoras, 
ind moved in the same direction, that of the education of youth 
Finding in the cultivation of “ virtue ” or “ excellence ” a 
)ubstitute for the pursuit of scientific truth, and in disputation 
he sole means by which 'Virtue’’ or •'excellence” could 
)e attained, he resembled at once the sophists of culture and 
the sophists of eristic But, inasmuch as the “ virti 0 ” or 
“ excellence ” whkh he sought was that of the man rather than 
that of the official, while the disputation which he practised 
(lad for Its aim, not victory, but the elimination of error, the 
differences whuh separated him from the sophists of culture 
ind the sophists of eristic were only less considerable than the 
resemblances which he bore to both, and further, though his 
ivhole time and attention were bestowed upon the education 
)f young Athenians, his theory of the relations of teacher and 
3upil differed from that of the recognized professors of education, 
inasmuch as the taking of fees seemed to him to entail a base 
surrender of the teacher’s independence The principal character- 
istics of Socrates’s theory of education were accepted, muteUts 
*nutandts, by the leading Socratics With these resemblances 
to the contemporary professors of education, and with these 


differehoes, were Socrates and the Socratics sophists or not ? 
To this question there is no simple answer, yes or no It is 
certain that Socrates’s contemporaries regarded him as a sophist, 
and It was only reasonable that they should so regard him , becau« e 
in opposition to the physicists of the past and the artists of the 
present he asserted the claims of higher education But, though 
according to the phraseology of the time he was a sophist, he 
was not a typical sophist~his principle that, while scientific 
truth is unattainable by man, right opinion is the only basis of 
right action, clearlv differentiating him from all the other 
professors of “ virtue ” Again, as the Socratics — Plato himself, 
when he established himself at the Academy, being no excep- 
tion — were, like tbeir master, educators rather than phdosophers, 
and in their tciachmg laid especial stress upon discussion, they, 
too, were doubtless regarded as sophists, not by Isocrates only, 
but bv their contemporaries in general, and it may be conjectured 
that the disputatious tendencies of the Megarian school made 
It all the more difficult for Plato and others to secure a proper 
appreciation of the difference between dialectic, or disiussion 
with a view to 1 he discovery of truth, and eristic, or discussion 
with a view to victory Changing circumstance>,, however, 
carry with them changes m the meaning and application of 
words Whereas, so long as philosophy was in abeyance 
Socrates and the Socratics were regarded as sophists of an 
abnormal sort, as soon as philosophy revived it was dimly 
perceived that, m so far as Socrates and the Socratics dissented 
from sophistry, they preserved the philosophical tradition i 
Phis being so, it was found convenient to revise the terminology 
of the past, and to include in the philosophical succession those 
who, though not philosophers, had cherished the sacred spark 
As for Socrates, he ranked himself neither with the philosophers, 
who professed to know, nor with the sophists, who professed 
to teach, and, if he sometimes described himself as a ijiiAoo-o^oe 
he was careful to indicate that he pretended to no other 
knowledge than that of his own limitations* 

It would seem then, (i) that popular nomenclature included 
under the term “ sophist ” all teachers — whether professors, or 
like Socrates, amateurs — who communicated, not artistic skill, 
nor philosophical theory, but a general or liberal education, 
(3) that, of those who were commonly accounted sophists, some 
professed culture, some forensic rhetoric, some political rhetoric, 
some eristic, some {te the Socratics) dialectic, (3) that the 
differences between the different group* of sophists were not 
inconsiderable, and that in particular the teaching of the rhe- 
toricians was distinct in origin, and, in so far as its aim was 
success in a special walk of life, distinct m character, from the 
more general teaching of the sophists of culture, the eristics, 
and the dialecticians, while the teaching of the dialecticians 
was discriminated from that of the rest, m so far as the aim of 
the dialecticians was truth, or at least the bettering of opinion , 
and, consequently, (4) that, m awarding praise and blame to 
sophistry and its representatives, the distinctive characteristics 
of the groups above enumerated must be studiously kept in 
view 

Lapse of time and change of circumstances brought with 
them not merely changes in the sut^jects taught, hut also rhunges 
m the popular estimate of sophistry and sophists The first 
and most obvious sentiment which sophistry evoked was an 
enthusiastic and admiring interest The sophist seemed to his 
youthful hearers to open a new field of intellectual activity and 
thereby to add a fresh zest to existence But in proportion to the 
fascination which he exercised upon the young was the distrust 
which he inspired m their less pliable elders Not only were 
they dismayed by the novelty of the sophistical teaching, but 
also they vaguely perceived that it was subversive of authority, 
of the authority of the parent over the child as well as of the 
authority of the state over the citizen Of the two conflicting 
sentiments, the favour of the young, gaming as years passed 
awav, naturally prevailed, sophistry ceased to be novel, and 
attendance in the lecture-rooms of the sophists came to be 
thought not less necessary for the youth than attendance m 
the elementary schools for the boy The lively enthusiasm 
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and thfe furious opposition which greeted Protagoras had now 
burnt themselves out, and before long the sophist was treated 
by the man of the world as a harmless, necessary pedagogue 

That sophistry must be studied m its historical development 
was clearly seen by Plato, whose dialogue called the Sophist contains 
a formal review of the changing phases and aspects of sophistical 
teaching The subject which is discussed in that dialogue and its 
successor, the Statesman, being the question “Are sophist, statesman, 
and philosopher identical or different ? '* the Eleate who acts as 
protagonist seeks a dehmtion of the term ‘ sophist ” by means of a 
senes of divisions or dichotomies In this way he is led to regard the 
sophist successively — (i) as a practitioner of that branch, of mer- 
cenary persuasion in private which professes to impart ' virtue " 
and exacts payment in the shape of a fee, in opposition to the flatterer 
who offers pleasure, asking for sustenance in return , (2) as a practi- 
tioner of that branch of mental trading which jiurveys from city to 
city discourses and lessons about " virtue,” m«opposition to the 
artist who similarly purveys discourses and lessons about the arts, 
(3) and (4) IS a practitioner of those branches of mental trading, 
retail and wholesale, which purvey discourses and lessons about 
“ virtue ” within a city, m opposition to the artists who similarly 
purvey discourses and lessons about the arts (5) as a practitioner 
of that branch of enstic which brings to the professor pecuniary 
emolument, eristic being the systematic form of antilogic, and 
dealing with justice, injustice and other abstractions, and antilogic 
being that form of disputation which uses question and answer in 
pnvate, in opposition to forensic, which uses continuous discourse 
m the law-courts (b) as a practitioner of th.it branch of education 
which purges aw ly the vam conceit of wisdom by means of cross- 
examination, in opposition to the traditional method of reproof 
or admonition These definitions being thus various, the Eleate 
notes that the sophist, in consideration of a fee, disputes, and teaches 
others to dispute, about things divine, eosmical, metaphysical, legal, 

K litical, technical — in fact, about everything — not having know- 
Ige of them, because universal knowledge is unattainable after 
which he is m a position to define the sophist (7) as a conscious 
impostor who, m private, by discontinuous discourse, compels his 
interlocutor to contradict himself, m opposition to the 
who, in phbhc, by continuous discourse, imposes upon crowds 
It IS clear that the final definition is preferred, not because of 
any mtnnsic superiority, but because it has a direct bearing upon 
the question ' Are sophist, statesman and philosopher identical 
or different ? ” and that the various definitions represent different 
stages or forms of sophistry as conceived from different points 
of view Thus the first and second definitions represent the 
founders of the sophistry of culture, Protagoras and Prodicus, from 
the respective points 01 view of the older Athenians, who disliked 
the new culture, and the younger Athenians, who admired it the 
third and fourth definitions represent mutators to whom the note 
of itinerancy was not applicable, the fifth definition represents the 
earlier eristics, contemporaries of Socrates, whom it was necessary 
to distitiguish from the teachers of forensic oratory the sixth is 
framed to mett the anomalous case of bocrates, in whom many 
saw the typical sophist, though Plato conceives this view to be 
unfortunate and the seventh and final definition, having in view 
enstieal sophistry fully developed, distinguishes it from iiuxoXoyiK-h, 
i e political rhetoric, but at the same time hints that, though 
<ro<t>itTTtK-h and SrjfioXoytK-f} may be discriminated, they are neverthe- 
less near akin the one being the ape of philosophy, the other the 
ape of statesmanship In short, Plato traces the changes which, 
m less th in a eentury, had taken place in the meaning of the term, 
partly through changes in the practice of the sophists, partly through 
changes in their surroundings and in public opinion, so as to show 
by a familiar instance that general terms which do not describe 
natural kinds cannot have a stable connotation 
Now it IS easy to see that in this careful statement Plato recog- 
nizes three jienods The first four definitions represent the period 
of Protagoras, Prodicus, and their immediate successors, when the 
object sought was ‘ virtue " ‘ excellence,' ‘ culture, ’ and the 
means to it was literature The filth and sixth definitions represent 
the close of the 5th eentury, when sophistry handled cnstictlly, anel 
perhaps^ though Plato demurs to the inclusion, dialecticallv, quts 
tiops of justice injustice and the like, Sucoi/ivn or fimrsic rhetoric 
being its proximate rival The seventh definition itpresenls the 
first half of the 4th century, when sophistry was enstieal in a wiiler 
field, having for its rival, not forensic rhetoric, but the rhetoric of 
the assembly Plato s classification of educational thi^ories is then 
substantially the classification adopted in this article, though, 
whereas here, m accordance with well-attested popular usage, all 
the educational theories mentioned are included under the head 
of sophistry, Plato allows to rhetoric, forensic and political, an inde- 
pendent position, and hints that there are grounds for denjnng the 
title of i.ophist to the dialectician bocrates Incidentally we gather 
two important facts — (i) that contemporary with the dialectic of 
Socrates there was an enstic, and (2) that this eristic was mainly 
applied to ethical questions Finally, we may be sure that, if Plato 
was thus careful to distinguish the phases and aspects of sophistical 
development, he could never have fallen intg the mqdem error of 


bestowing upon those whom the Greeks called sophists either 
indiscriminate censure or indiscnimnate laudation 

2 Relations of Sophistry to Education, Literature and 
Philosophy — If then the sophists, from Protagoras to Isocrates, 
were before everything educators, it becomes necessary to inquire 
whether their labours marked or promoted an advance in educa- 
tional theory and method At the beginning of the 5th century 
B c every young Greek of the better sort already received rudi- 
mentary instruction, not only m music and gymnastics, but also 
m reading and writing further, in the colonies, and especially 
the colonies of the West, philosophy and art had done sometliing 
for higher education Thus in Italy the Pythagorean school 
was, m the fullest sense of the term, an educational institution , 
and m Sicily the rhetorical teaching of Corax and Tisias was 
presumablv educational m the same sense as the teaching of 
Gorgias But m central Greece, where, at any rate down 
to the Persian Wars, politics, domestic and foreign, were all- 
engrossing, and left the citizen little leisure for self-cultivation, 
the need of a higher education had hardly made itself felt 
The overthrow of the Persian invaders changed all this Hence- 
forward the best of Greek art, philosophy, and literature 
gravitated to Athens, and with their concentratiim and conse- 
quent development came a general and growing demand for 
teaching As has been seen, it was just at this period that 
philosophy and art ceased to be available for educational pur- 
poses, and accordingly the literary sophists were popular precisely 
because they offered advanced teaching which was neither 
philosophical nor artistic Their recognition of the demand 
and their attempt to satisfy it are no small claims to di ?tmction 
That, whereas before the time of Protagoras there was little 
higher education m the colonies and less m central Greece, 
after his time attendance m the lecture-rooms of the sophists 
was the customary sequel to attendance m the elementary 
schools, IS a fact which speaks for itself 

But this IS not all The education provided by the sophists 
of culture had positive merits When Protagoras included in 
his course grammar, style, interpretation of the poets, and 
oratory, supplementing his own continuous expositions by 
disputations in which he and his pupils took part, he showed 
a not inadequate appreciation of the requisites of a literary 
education, and it may be conjectured that his comprehensive 
programme, which Prodicus and others extended, had something 
to do with the development of that versatility which was the 
most notable element in the Athenian character 

There is less to be said for the teachers of rhetoric, politics 
and eristic, who, in limiting themselves each to a smgle subject — 
the rhetoricians proper or forensic rhetoricians to one branch 
of oratory, the politicians or political rhetoricians to another, 
and the eristics to disputation — ceased to be educators and 
became instructors Nevertheless, rhetoni and disputation, 
though at the present day strdngel> neglected in English schools 
and universities, are, within their limits, valuable instruments, 
and, as specialization in teaching does not necessarily imply 
specialization m learning, manv of those who attended the 
lectures and th** c'asses of a rhetorician or an eristiL, sought and 
found other instruction elsewhere It would seem then that even 
m its decline sophistry had its educational use But in any 
case it mav be claimed for its professors tliat in the course of 
a century they discovered and turned to account most of the 
instruments of literary education 

With these considerable merits, normal sophistry had one 
defect, its indifference to truth Despairing of philosophy — 
that IS to say, of physical science — the sophists were prepired 
to go all lengths in scepticism Accordingly the epidcictic 
sophists in exposition, and the argumentative sophists in debate, 
one and all, studied, not matter but st\ le, not accviracy but effect, 
not proof but persuasion In short, in their hostility to sc erce 
they refused to handle literature in a scientific spirit That 
this defect was serious was dimly apprehended even by those 
who frequented and admired the lectures of the earlier soph sts, 
that It was fatal was clearly seen by Socrates, who, himself 
commonly regarded as a sophist, emphatically reprehended, 
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not only the takmg of fees, which was after all a mere mcident.' 
objectionable because it seemed to preclude independence oi 
thought, but Also the fundamental disregard of truth which 
infected every part and every phase of sophistical teaching 
To these contemporary censures the modern critic cannot 
refuse his assent 

To literature and to oratory the sophists rendered good service 
Themselves of necessity stylists, because their professional 
success largely depended upon skilful and effective exposition, 
the sophists both of culture and of rhetoric were professedly 
taajchers of the rules of grammar and the principles of written 
and spoken discourse Thus, by example as well as by precept, 
they not only taught their hearers to value literary and oratorical 
e»fCellen<e, but also took the lead m fashioning the style of then- 
time Their influence in these respects was weighty and impor- 
tant Whereas, when sophistry began, prose composition was 
hardly practised m central Greece, the sophists were still the 
leaders m literature and oratory when Plato wrote the Republic, 
and they had hardly lost their position when Demosthenes 
delivered the Philippics In fact, it is not too much to say that 
it was the sophists who provided those great masters with their 
consummate instrument, and it detracts but little from the 
merit Of the makers if they were themselves unable to draw 
from it its finer tones 

The relation of sophistry to philosophy was throughout one 
of pronounced hostility From the days of Protagoras, when 
this hostility was triumphant and contemptuous, to the days 
df Isocrates, when it was jealous and bitter, the sophists were 
declared and consistent sceptics But, although Protagoras 
and Gorgias had examined the teaching of their predecessors 
so far as to satisfy themselves of its futility and to draw the 
sceptical inference, their study of the great problem of the day 
was preliminary 'to their sophistry rather than a part of it, 
and, as the overthrow of philosophy was complete and the attrac- 
tions of sophistry were all-powerful, the question “ What is 
knowledge ? ” ceased for a tirtie to claim or to receive attention 
There is, then, no such thing as a “ sophistical theory of know- 
ledge " Similarly, the recognition of a “ sophistical ethic ” 
iS, to say the least, misleading It may have been that the 
sophists’ preference of seeming to reality, of success to truth, 
had a mischievous effect upon the morality of the time , but it 
is clear that they had no common theory of ethics, and there 
IS no warrant for the assumption that a sophist, a>> such, specially 
interested himself in ethical questions When Protagoras 
asserted “ civic excellence ” or “ virtue ” to be the end of educa- 
tion, he neither expressed nor implied a theory of morality. 
Prociicus in his platitudes reflected the customary morality of 
the time Gorgias said plainly that he did not teach “ virtue ” 
If Hippias,Poliisand Thrasymachus defied conventional morality, 
they did so mdependently of one another, and m this, as in other 
matters, they were disputants maintaining paradoxical theses, 
rather than thinkers announcing heretical convictions The 
morality of Isocrates bore a certain resemblance to that of 
Socrates In short, the attitude of the sophists towards inquiry 
m general precluded them, collectively and individually, from 
attachment to any particular theory Yet among the so-called 
sophists there were two who had philosophical leanings, as 
appears in theirwillingness to be called by the title of philosopher 
First, Socrates, whilst he conceived that the physicists bad 
mistaken the field of inquir>, absolute truth being unattainable, 
maintained, as has been seen, that one opinion was better than 
another, and that consistency of opinion, resulting in consistency 
of action, was the end which the human intellect properly pro- 
poses to Itself Hence, though an agnostic, he was not unwilling 
to be called a philosopher, in so far as he pursued such truth as 
was attainable by man Secondly, when sophistry had begun 
to fall into contempt, the political rhetorician Isocrates claimed 
for himself the time-honoured designation of philosopher, 

" herein,” says Plato, “ resembling some tmker, bald-pated 
end short of stature, who, having made money, knocks off 
his chains, goes to the bath, buj^ a new suit, and then tak^ ! 
ikchpantt^ejof the poverty and desplation of his master’s daughter ] 


to urge upon her hit odious addresses ” {Rep. vi. 495 E)i It 
wiH be seen, however> thjEd: neither ' Socrates nor Isocrates was 
philosopher in any strict sfense of the word, ithe speculative 
a,ims of physicists and metaphysicians being foreign to the 
practical theories both of the one and of the othfer 

As for the classification of sophistical methods, so for their 
criticism, the testimony of Plato is all important It may bo 
conjectured that, when he emerged from the purely Socratic phase 
of his earlier years, Plato gave himseK tp the study of contemporary 
methods of education and to the elaboration of an educational 
system of his owU, and that it wa,s in this way that he came to 
the metaphysical speculations of his maturity It may be imagined 
further that, when he established himself at the Academy, his first 
care was to draw up a scheme of education, including arithmetic, 
geometry (plane and solid), astronomy, harmomes and dialectic, 
and that it was not until ho bad arranged for the carrying out of 
this programme that he devoted himself to the special functions 
of professor of philosophy However this may be, wc find amongst 
hjs writings— mtermediate, as it would seem, between the Socratic 
conversations of his first period of literary activity and the meta- 
physical disquisitions of a later time— a senes of dialogues which, 
however vaned their ostensible subjects, agree m having a direct 
bearing upon education Thus the Protagoras brings the educa- 
tional theory of Protagoras and the sophists of culture face to face 
with the educational theory of Socrates, so as to expose the lipiita-- 
tions of both, the Gorgtas deals with the moral aspect of tlie teach- 
ings of the forensic rhetorician Gorgias and the political rhetofician 
Isocrates,' and the intellectual aspect of their respective theones pf 
education is handled m the Phaedrus the Meno on the one hand 
exhibits the strength and the w eakness of the teaching of Sqcratcs, 
and on the other brmgs into view the makeshift method of those 
who, despising systematic teaching, regarded the practical pob 
tician as the true educator, the Euthydemus has for its subject 
the enstical method , fijaally, having m these dialogues characterized 
the current theories of education, Plato proceeds in the Republic 
to develop an original scheme Plato’s criticisms qf the sophists 
are then, in the opinion of the present writer, no mere obiter iicta, 
introduced for purposes of literary adornment or dramatic effect, 
but rather the expressions of profound and reasoned conviction, 
and, as such, entitled at any rate to rtspcci For the details 
of Plato's critique the reader should go not to the summaries pi 
commentators, but to the dialogues themselves In this plape 
It IS sufficient to say that, while I^to accounts no education satis- 
factory which has not knowledge for its basis, he emphatically 
prefers the scepticism of bocrates, which, despairing of knowledge,, 
seeks right opinion, to the scepticism of the sophists, wlpj^, 
despairing of knowledge, abandons the attempt to better exu^tp^g 
behefs , 

3 The Thedry of Grote — ^The post-Platon ic historians and 
critics, who, while they knew the earlier sophistry only through 
tradition, were eyewitnesses of the sophistry of the decadence, 
were more alive to the faults than to the vixtues of the movenae;it. 
Overlooking the differences which separated the humanists 
from the enstics, and both of these from the rhetontians, and 
taking no account of Socrates, -whom tlicv regarded as a philo- 
sopher, they forgot the services which Protagoras and Prodlcus, 
Gorgias and Isocrates had rendered to education and to litera-' 
ture, and included the whole profession in an indiscriminate 
and contemptuous censure This prejudice, establishing itself 
in familiar speech, has descended from antiquity to modern 
times, colouring, when it does not distort, the narratives of 
biographers and the criticisms of commentators “ The sophists,” 
says Grote, “ are spoken of as a new class of men, or sometimes 
m language which implies a new doctrinal sect or school, as 
if they then sprang up m Greece for the first time — ostentatious 
impostors, flattering and duping the rich youth for their own 
personal gam, undermining the morality of Athens, public and 
private, and encouraging their pupils to the unscrupulous 
prosecution of ambition and cupidity Thev are even affirmed to 
have succeeded in corrupting the general morality, so that Athens 
had become miserably degenerated and vicious m the latter 
vears of the Peloponnesian War, as compared with what shff 
was in the time of Miltiades and Aristeidesj ” and, although 
amongst the pre-Grotian scholars there were some who saw 
as clearly us Grote himself that “ the sophists are a ‘much* 
calunmiated race ” (G H hewes), it is certain that historians df 
philosophy, and editors of Plato, especially the “ acume? 
plumbeum Stallbaumii,” had given ample occasion for the 
energetic protest contained m the famous sixty-seVenth chapter 
pf Groteh^fftstory of Grefce, Amongst the mapy .merits ^ 
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admirable scholar, it is one of the greatest that he has laid “ the 
fiend called dte Sopkistik” that is to say, the theory that 
sophistry was an organiiwid conspiracy against law and morals 
Nevertheless, in this matter he is always an advocate; and it 
may be thought that, while he successfully disposes of the 
current slander, his description of hiS clients needs correction 
m some important particulars Jlence the followmg paragraphs, 
while they will resume and affirm his prmcipal results, will 
qualify and impugn some of his positions 

In so far as he is critical, Grote leaves little to be desired 
That the persons styled sophists “ were not a sect or school, 
with common doc*trines or method,” is clear Common doctrine, 
that IS to say, common doctrine of a positive sort, they could 
not have, because, being sceptic^,! they had nothing which could 
be called positive doctrine, while there was a period when even 
their scepticism was m nowise distmctive, because they shared 
it with all or nearly all their contemporaries Neither were 
they united by a common educational method, the end and the 
instruments of education being diversely conceived by Pro- 
tagoras, Gorgias and Isocrates, to say nothing of the wider 
differences which separate these three from the eristics, and all 
live four normal types from the abnormal type represented by 
Socrates 

-Again, it IS certain that the theoretical and practical morality 
of the sophists, regarded as a class, was “ neither above nor 
below the standard of the age ” The taking of fees, the pride 
of professional success, and the tcachmg of rhetoric are no proofs 
either of conscious charlatanism or of ingrained depravity 
Indeed, we have evidence of sound, if conventional, principle 
in ProdiCTis’s apologue of the “ Choice of Heracles,” and of 
honourable, though eccentric, practice m the story of Pro- 
tagoras’s treatment of defaulting pupils But, above all, it is 
antecedently certain that defection from the ordinary standard 
of morality would have precluded the success which the sophusts 
unquestionably sought and won In fact, pubbe opinion made 
the morality of the sophists, rather than the sophists the morality 
of public opinion Hence, even if we demur to the judgment 
of Grote that “ Athens at the close of the Peloponnesian War 
was not more corrupt than Athens in the days of Miltiades 
and Ansteides,” we shall not “ consider the sophists as the 
corrupters of Athenian morality,” but rather with Plato lay 
the blame upon society itself, which, “ in popular meetings, 
law courts, theatres, armies and other great gatherings, with 
uproarious censure and clamorous applause ” {Rep vi 492), 
educates young and old, and fashions them according to its 
pleasure 

Nor can we regard “ Plato and his followers as the authorized 
teachers of the Greek nation and the sophists as the dissenters ” 
On the contrary, the sophists were in quiet possession of the 
field when Plato, returning to Athens, opened the rival school 
of the Academy , and, while their teaching m all respects accom- 
modated Itself to current opiiuoq, his, in many matters, ran 
directly counter to it 

But if thus far Grote’s protest against prevalent assumptions 
carries an immediate and unhesitating conviction, it may be 
doubted whether his positive statement can be accounted 
final “ The appearance of the sophists,” he savs, “ was no 
new fact The paid teachers — whom modem writers set 
down as the sophists, and denounce as the modern pestilence 
of their age — were not distinguished m any marked or generic 
way from their predecessors ” Now it is true that before 447 
B c , besides the teachers of writing, gymnastics and music, to 
whom the young Gre^k resorted for elementary instruction, 
there were artists and artisans who not only practised their 
crafts, but also communicated them to apprentices and pupiils, 
and that accordingly the Platonic Protagoras recognizes in the 
gymnast Iccus, the physician Herodicus, and the musicians 
Agathocles and Pythoclides, forerunners of the sophists But 
the forerunners of the sophists are not to be confounded with 
the sophists themselves, and the difference between them is 
not far to seek Though some of tho^e who resorted to the 
gymnasts, physicians and musicians derived from them such 


I substitute for “ higher education ” as was before 447 generally 
dbtamable, it was only mcidentallv that professional men 
and artists communicated anything which could be called 
by that name Contrariwise, the sophists were always and 
essentially professors of the higher edutation, and, although 
in process of time specialization assimilated sophistry to the 
arts, at the outset at any rate, its declared aim — the cultivation 
of the civic character — sufficiently distinguished sophistical 
education both from professional mstruction and from artistic 
training It is true too that in some of the colonies philosophy 
had busied itself with higher education, but here again the 
forerunners of the sophists are easily distinguished from the 
sophists, since the sophists condemned not only the scientific 
speculations of their predecessors, but also their philosophical 
aims, and offered to the Greek world a new employment for 
leisure, a new intellectual ambition 

Nor IS It altogether correct to say that “ the persons styled 
sophists had no principles common to them all and distinguishing 
them from others ” Various as were the phases through which 
sophistry passed between the middle of the 5th century and the 
middle of the 4th, the sophists* Socrates himself being no 
e\ceptum- had m their declared antagonism to philosophy a 
common characteristic, and, if in the interval, philosophical 
speculation being temporarily suspended, scepticism ceased 
for the time to be peculiar, at the outset, when Protagoras and 
Gorgias broke with the physicists, and m the sequel, when 
Plato raised the cry of “ back to Parmenides,” this common 
characterisdc was distinctive 

Further, it mav 1 >€ doubted whether Grote is sufficiently care- 
ful to distinguish between the charges brought against the 
sophists personally and the criticism of their educational methods. 
When the sophists are represented as conscious impostors who 
“ poisoned and demoralized by corrupt teaching the Athenian 
moral character,” he has, as has been seen, an easv and complete 
reply But the question still remains— Was the education 
provided by Protagoras, bv Gorgias, by Isocrates, bv the eristics 
and by Socrates, good, bad or indifferent ? And, though the 
modern critic will not be prepared with Plato to denv the name 
of education to all tcachmg which is not based upion an ontology. 
It may nevertheless be thought that normal sophistry — as 
opposed to the sophistry of Socrates — was in various degrees 
unsatisfactory , m so far as it tacitly or confessedly ignored the 
“ material ” element of exposition or reasoning 
And if Grote overlooks important agreements he seems also 
to understate important differences Regarding Protagoras, 
Gorgias and Isocrates as types of one and the same sophistry 
(pp 487, 493, 495, 499^ 544, 2nd ed ), and neglecting as 
slander or exaggeration all the evidence in regard to the sophistry 
of eristic (p 540), he conceives that the sophists undertook “ to 
educate young men so as to make them better qualified for 
statesmen or .mmisters,” and that “ that which stood most 
prominent in the teaching of Gorgias and the other sophists was, 
that they cultivated and improved the powers of public speaking 
in their pupils ” Excellent as a statement of the aim and method 
of Isocrates, and tolerable as a statement of those of Gorgias, 
these phrases are inexact if applied to Protagoras, who, making 
“ civic virtue ” his aim, regarded statesmanship and admmistra- 
tion as parts of “ civic virtue,” and consequently assigned to 
oratory no more than a subordinate place in his programme, 
while to the eristics — whose existence is attested not only by 
'Plato, but also by Isocrates and Aristotle — and to Socrates — 
whom Grote himself accounts a sophist — the description is 
plainly and palpably inappropriate 

Grate’s note about the enstical sophists is perhaps the least 
satisfactory part of his exposition That there ucrc in Athens 

E ersons who abused the dialectical exercise for frivolous puizlos " 
e admits, but " to treat Euthydemus and Dionysodorus as 
samples of the Sophists is, he contmuis, altogether un- 
warrantable ” It would aeem, then, that, while he regards rhetoric 
as the function of nonhal sophistry, taking indifferently as his 
types Protagoras, Gorgias and Isocrates, he accounts Euthydemus 
and Dionysodorus (together with Socrates) as sophists, but as 
' sophists of aniabnormal sort, who may therefore be neglected Now 
this viow is inconsistent with the evidence of Plato, w ho, m the 
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Sophist, in his final and operative definition, gfivcs prominence to 
the enstical element, and plamly accounts it the mam character- 
istic not indeed of the sophistry of the 5th century, but of the 
sophistry of the 4th It must be presumed, then, that, m virtue 
of his general suspicions of the Platonic testimony, Groto in this 
matter leaves the Sophist out of account There Is, however, 
another theory of the significance of Plato’s allusions to enstical 
sophistry, that of Professor H Sidgwick, whose brilliant defence of 
Grote 13 an indispens ible supplement to the onginal document 
Giving a hearty general assent to Grote's theory, Sidgwick never- 
theless introduces qualifications similar to some of those which are 
suggested in this article In particular he allows that " there was 
at any rate enough of charlatamsm in Protagoras and Hippias to 
prevent any ardour for their historical reputation," that the 
sophists generally “ had in their lifetime more success than they 
deserved,^’ that it was " antagonism to their teaching which 
developed the genius of Socrates" and, above all, that, " m his 
anxiety to do justice to the Sophist, Grote laid more stress than 
is at all necessary on the partisanship of Plato " Now this last 
admission precludes Sidgwick from neglecting, as Grote had done, 
the evidence of the Euthydemus Pointing out that the sophists 
of that dialogue "profess sis hptrfjs rpoTp^\l/at by means 

of dialogue," that "^they challenge the interlocutor uir«x«t«' 
tliat “ their examples are drawn from common objects and 
vulgar trades," tliat " they maintain positions that we know to 
have been held by Meganans and Cynics," he infers that ‘ what 
we have here presented to us as ‘sophistic' is neither more nor 
less than a cancature of the Meganan logic ", and further, on the 
ground that " the whole conception of Socrates and his effect on 
his conte: 1 lormes, as all authorities combine to represent it, 
roqmies us to issume that his manner of discourse was quite novel, 
that no one before had systematically attempted to show men their 
Ignorance of what they believe 1 themselves to know," he is ‘ dis 
pose I to tliink that the art of disputation which is ascribed to 
sophists m the Euthydemus and the Sophtstes (and exhaustively 
analysed by Aristotle in the tltpl (ropiariKtiv 'sKtyx^ov) originated 
entirely with Socrates, and that he is altogether responsible for the 
form at least of this second species of sophistic " To this theory 
the present writer is unable to subscribe That Plato was not care- 
ful to distinguish the Meganans and the Cynics from the enstical 
sophists, and that the disputants of the 4th century affeeted some 
of the mannerisms of the greatest disputant of the 5th century, he 
willingly coneedis But he cannot allow either that the Meganans 
and the Cymes were the only enstics, or tliat enstical sophistry 
began with Socrates Plainly this is not the place for a full ex- 
amination of the question yet it may be remarked — (i) that the 
previous history of the sophists of the Euthydemus, who had been 
professors of tactics (Xenophon, Mem m i, i), swordsmanship, 
and forensic argumentation, implies that they came to eristic not 
from the sophistry of Socrates, but from that of the later human- 
ists, polymaths of the type of Hippias, (2) that the fifth and sixth 
definitions of the Sophist, in whien " that branch of eristic which 
bnngs pecuniary gam to the practitioner " is opjioscd to the 
" patience trying, purgative elenchus " of Socrates, indicate that 
contemporary with Socrates there were enstics whose aims were 
not his, (3) that, whereas the sophist of the final definition " dis- 
putes, and teaches others to dispute, about things divane, cosmical. 
metaphysical, legal, political, technical, in fact, about all things, ' 
we have no ground for supposing that the Meganans and the Cynics 
use 1 t'leir eiistic for any purpose except the defence of their logical 
hen 5U3 

Nor is It possible to accept the statements that “ the splendid 
genius, the lasting influence, and the reiterated polemics of 
Plato have sta nped the name sophist upon the men agamst 
whom he wrote as if it were their recognized, legitimate and 
peculiar dt ignatien,” and that “ Plato not only stole the name 
out of gener il c’reul ition, m order to fasten it specially upon 
his opponents the paid teachers, but also connected with it express 
discreditable attributes which formed no part of its primitive 
and rccogni/ed meaning and w ere altogether distinct from, though 
grafted U|^ m, the vague sent’ment of dislike associated with 
It ” Ih tt Is to say, Grote supposes that for at least eight and 
forty year , from 447 to 399, the paid professors had no profes- 
sional title , that, this period hav mg elapsed, a youthful opponent 
succeeded in fastening an uncomplimentary title not only 
upon the contemporary teachers, hut also, retrospectively, upon 
their predecessors, and that, artfully enhancing the indignity 
of the title affixed, he thus obscured, perverted and effaced 
the records and the memories of the past. Manifestly all three 
propositions are antecedently improbable. But more than this 
whereas in the nomenclature of Plato’s contemporaries Pro- 
tagoras, Gorgias, Socrates, Dionysodorus and Isocrates were all 
of them sop’^ists, Plato himself, in his careful investigation 
summar zed above, limits the meaning of the term so that it 


shall include the humanists and the enstics only. Now, if 
his use of the term was stneter than the customary use, he 
can hardly be held answerable for the latter 

Nor IS Grote altogether just m his account of Plato’s attitude 
towards the severd sophists, or altogether judicious in his 
appreciation of Plato’s testimony However contemptuous in 
his portraiture of Hippias and Dionysodorus, however severe 
m his polemic against Isocrates, Plato legards Protagoras with 
admiration and Gorgias with respect While he emphasizes 
m the later sophists the consequences of the fundamental error 
of sophistry — its indifference to truth — he does honour to 
the genius and the originality of the leaders of the movement 
Indeed, the author of this article finds in the writings of Plato 
a grave and discriminating study of the several forms of sophistry, 
and no trace whatsoever of that blind hostility which should 
warrant us in neglecting his clear and precise evidence 

In a word, the present writer agiees with Grote that the 
sophists were not a sect or school with common doctrme or 
method, that their theoretical and practical morality was neither 
above nor below that of their age, being, m fact, determined 
by It, and that Plato and his followers are not to be regarded 
as the authorized teachers of the Greek nation, nor the sophists 
as the dissenters, but vice versa At the same time, in opposi- 
tion to Grote, he maintains that the appearance of the sophists 
marked a new departure, in so far as they were the first professors 
of “ higher education ” as such, that thev agreed m the rejection 
of “philosophy”, that the education which they severally 
gave was open to criticism, inasmuch as, with the exception 
of Socrates, they attached too much importance to the form, 
too little to the matter, of their discourses and arguments, that 
humanism, rhetoric, politic and disputation were characteristic 
not of all sophists collectively, but of sections of the profession, 
that Plato was not the first to give a special meaning to the 
term “ sophist ” and to affix it upon the professor'- of education , 
and, finally, that Plato’s evidence is in all essentials trustworthy. 
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SOPHOCLES (495-406 B c ), Greek tragic poet, was born 
at Colonus in the neighbourhood of Athens His father’s name 
was Sophillus, and the family burial-place is said to have been 
about a mile and a half from the city on the Decelean Way 
'Ihe date assigned for the poet’s birth is in accordance with the 
tale that young Sophocles, then a pupil of the musK lan Lamprus, 
was chosen to lead the chorus of boys in the celebration of the 
Victory of Salamis (480 b c ) The tune of his death is fixed 
by the allusions to it in the Frogs of Aristophanes and in the 
Muses, a lost play of Phrynichus, the comic poet, whuh were 
both produced m 405 b C , shortly before the capture of Athens 
And the legend which implies that Lysander allowed him funeral 
honours is one of those which, like the story of Alexander and 
Pindar’s house at Thebes, we can at least wish to be founded 
on fact, though w^e should probably substitute Agis for Lysander 
Apart from tragic victories, the event of Sophocles’ life most 
fully authenticated is his appointment at the age of fifty-five 
as one of the generals who served with Pericles m the Samian 
War (440-439 B c ), Conjecture has been rife as to the possi- 
bility of his here improving acquaintance with Herodotus, whom 
he probablv met some years earlier at Athens. But the distich 
quoted by Plutarch — 

*tliZhv 'HpoS^r^ Ttv(fy ^o^otc^yjs irtuy &v 

Uivr’ M ireyri)Koyra-^ 

IS a slight ground on which to reject the stronger tradition 
according to which Herodotus was ere this established at Thuni, 
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and the coincidences in their writings may be accounted for by 
their having drawn from a common source The fact of Sophcck s’ 
generalship is the less surprising If taken in connexion with the 
interesting remark of his biographer (whose Life, though absent 
from the earliest MS through some mischance, bears marks of 
art Alexandrian origin) that he took his full share of civic duties, 
and even served on foreign embassies ITte large acquaintance- 
ship which this implies, not only in Athens, but in Ionic cities 
generally, is a point of mam importance in considering the 
opportunities of information at his command And, if we credit 
l'’is assertion, we are the more at liberty to doubt the other stetc- 
rnent, though it is not incredible, that his appointment as general 
was due to the political wisdom of his Anltgone 
The testimony borne by Anstophenes in the Frogs to the 
amiability of the poet’s temper (o 8’ etVoAos fiXv iv6aZ\ ct/coAo? 8 
cKtt) agrees with the record of his biographer lli t he wrs univer- 
sallv beloved And the anecdote re( ailed by tephalus in Plato s 
Republic, that Sophocles welcomed the release fiom the passions 
which IS brought by age, accords with the spirit of his famous 
Ode to Love in the Antigone The Sophocles who, according 
to Aristotle {Rhet in i8), said of th< government of the Four 
Hundred that it was the better of tvro l)afl alternatives (probably 
the same who was one of the probult), mw or may not have liccn 
■'he poet Other gossiping atones are hardly worth repeating — 
as that Pericles rebuked his love of pleasure and thought him 
a bad general, though a good poet, that he humorously boasted 
of his own “ generalship ” in affairs of love, or that he said of 
\eschylus that he was often nght without knowing it, and that 
Euripides represented men as they are, not as they ought to 
Ix' (This last ane( dote has the authority of Aristotle ) Such 
trifles rather reflect contemporary or subsequent impressions 
of a superfii lal kind than tell us anything about the man or 
the dramatist The gibe of Aristophanes (Pax, 605 seq ), that 
Sophocles m his old age wes become a verv Simonides m his love 
for gam, may turn on some perversion of fact, without being 
altogether fair to either poet It is certainly irreconcilable with 
the remark (Vit anon) that m spile of pressing invitations 
h * refused to leave Athens for kings’ courts And the story 
of his indictment by his son lophon for incompetence to manage 
his affairs — to which C icero has given some weight by quoting 
it in the De senectute — appears to be really traceable to ^tyrus 
(fl c 200 B c ), the same author who geve publicity to the most 
ridiculous of the various absurd accounts of the poet’s death — 
that his breath failed him for want of a pause in reading some 
passage of the Antigone Satyrus is at least the sole authority 
for the defence of the aged poet, who, after reciting passages 
from the Oed Col , is supposed to have said to his accusers, “ If 
I am Sophocles I am no doterd, and if I dote I am not Sophoc Ics ” 
On the other hand, we need not the testimony of biographers 
to assure us that he was devoted to Athens and renowned for 
piety He is said to have been priest of the hero Alcon, and 
liimself to have received divine honours after death 
That the duty of managing the actors as well as of training 
the chorus belonged to the author is well known But did 
Aeschylus act m his own plays ? This ceitainly is implied in 
the tradition that Sophocles, because of the weakness of his 
voice, was the first poet who desisted from doing bO In his 
Thamyras, however, he is said to have performed on the lyre 
to admiration, and in his Nausicaa (perhaps as coryphaeus) 
to have played gracefully the game of ball Various minor 
improvements in decoration and stage carpentry are attributed 
to him — whether truly or not who can tell ? It is more interest- 
ing, if true, that he wrote his plays having certain actors m his 
eye, that he formed an association for the promotion ot liberal 
cqlture, and that he was the first to introduce three actors 
on the stage It is asserted on the authority of Aristoxenus 
that Sophocles was also the first to employ Phrygian melodics 
And It IS easy to believe that Aj 69^ seq , Track 205 seq , were 
sung to Phrygian music, though there are strains in Aeschvlus 
(eg Choeph 152 seq , 423 seq ) which it is hard to distinguish 
essentially fiom these Ancient critics had also noted his 
familiarity with Homer, especially with the Ody<tsey, his power 
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of selection and of extracting ail exquisite grace from all he 
touched (whence he was named the ‘ Attic Bee ”), his mingled 
felicity and boldness, and, above all, his subtle delineation of 
humrn nature and feeling They observed that the balanced 
proportions and fine articulation of his work are such that m 
a single half line or phrase he often conveys the impression of an 
entire rheracter Nor is this verdict of antiquity likely to be 
reversed by modern criticism 

His minor poems, elegies, paeans, &( , h'^'Ve all penshed, 
and of his hundred and cnld dramas only ‘^even remain These 
all belong to the period of his ir ituritv (he had no decline), and 
not only the titles but some sranlv fragments of more than 
ninety others have been preserved Several of these were, of 
course, satvric drames And this recalls a point of some im- 
jiortance, whu h has been urged on the authority of Suldas, who 
savs that “Sophocles beg-in the precticeof pitting plav against 
plev, instead of the tctralog) ’’ If it were meant that Sophocles 
did not exhibit tetralogies, this statement would have simply 
to hie rejected For the word of Suidas (a d 950) has no weight 
ag'»inst quotations from the lists of tmgic victories (SiSaa-KoXlai), 
which there is no other reason foe discrediting It is distinctly 
asserted on the authority of the SiBaa-KaXiuL that the Bcuchae 
of Euripides certainly as late as ^inv play of Sophocles, was 
one of a trilogy or tetralogy And if tlie custom was thus 
maintained for so long it was clearly imjxissible for am single 
competitor to break through it But it seems probable that 
the trilegy had ceased to be the continuous development of 
one legend or cvclc of legends — “ presenting fhebes or Pelops’ 
line ” — if, indeed, it ever was so exilusivclv, and if a Sophoclean 
tetralogy was still linked together by some subtle bond of tragic 
thought or feeling, this would not affect the criticism of each 
plev considered as an artistic whole At the same time it appears 
that the satync drama lost its grosser features and became more 
or less assimilated to +he milder form of tragedy And these 
changes, or something like them, may have given r^c to the 
statement m Suidas 

The small number of tragic victories attributed to Sophccles, 
in proportion to the number of his plays, is only intelligible 
on the supposition that the dramas were presented in groups 

If the diction of Sophodes sometimes reminds his readers 
of the Odyssey, the subjects of his p]a>s were more frequently 
chosen from those later epics which subsequentlv came to be 
embodied in the epic cycle — such as the Acthtopis, the Little 
Iliad, the llmpersts, the Cvprta, the Nostt, the Telegonta (all 
revolving round the talc of Troy), the Thebaica, the Oi’xaAias 
aAwo-i?, and others, including preibably, though there is no 
mention of such a thing, some early version of the Argonautic 
store In one or other of these heroic poems the legends of all 
the great cities of Hellas were by this time embodied, and 
though there must also have been a cloud of oral tradition floating 
o\er many a sacred spot, Sophodes does not seem, unless in 
his Oedipus Colomus, to have directly drawn from this He 
was content to quarry from the epic rhapsodies the materials 
for his more concentrated ert, nnieh as Shakespieare made u 
of Hollmgshed or PluLirch, or as the subjects of Ttnnysoi 
Idvlls of the King were taken from Sir Ihomas Malory As 
Sophocles has been accused of naxrowing lie lange of tragic 
s\mpathy from Hellas to Athens, it dcscrscs mention here that, 
of some hundred subjects of plays attriliutcd to him, fifteen only 
are connected with Attica, while exactly the same number 
belong to the tale of Aigos, twelve arc Argonautic, and thirty 
Irojan Even Corinthicn htrexs (Bcllerophon, Polyidus) arc 
not left out It seems probable on the whole that, within the 
limits allow <xl by con\ention, Sophodes was guided simply by 
his instinctive perception of tie tragic capabilities of a 
particular fable 

To say that subsidiary or collateral motives were never present 
to Sophocles in the •^dcction of a subject would, howeve^r, be 
beyond the mark His first drama, the Trtptnlemus, must lu »e 
been full of local colouring, the Ajax appealed powtrful!\ to 
the national pride, and m the Oedipus Coloneus some faint echoes 
even of oligarchical partisanship may be possibly divcerned 
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below) But, even where they existed, such motives were 
9bd subsidiary, thev wer^ never primary All else 
^asr subordinated to the dramatic, or, tn other words, the purely 
human, interest of the fable This central interest is even 
more dominant and pervading m Sophocles than the otherwise 
supreme influence of religious and ethical ideas The idea of 
dtstiny, for example, was of course inseparable from Greek 
tragedy Its prevalence was one of the conditions which presided 
over the art from its birth, and, unlike Aeschylus, who wrestles 
with gods, Sophocles simply accepts it, both as a datum of tradi- 
tion and a fact of life But in the free handling of Sophocles 
Qven fate and providence are adminicular to tragic art They 
arc instruments through which sympathetic emotion is awakened, 
deepened, mtensifiid And, while the vision of the eternal 
and unwritten laws was holier yet, for it was not the creation 
of an> former age, but rose and culminated with the Sophoolean 
drama, still to the poet and his Ptriclean audience this was no 
ab-.tract notion, but was inseparable from their unpasswned 
contemplation of the life of man — so ^eat and yet so helpless, 
ummg so high and falling down so far, a plaything of the gods 
and yet essentaallv divine This kiftv vision subdued with the 
screnitv of awe the terror and pity of the scene, but from neither 
< ould it talcc a single tremor or a single tear Emotion was the 
clement in which Greek tragedy lived and moved, albeit an 
emotion that was curbed to a serene stillness througn its very 
depth and inteasity 

The final estimate of Sophoclean tragedy roust largely depend 
upon the mode in which his tre itment of destiny is conceived 
That Aeschylus had risen on the wings of faith to a height ol 
prophetic vision, from whence he saw the tnyniph of equity 
and the defeat of wrong as an eternal process moving on toward 
one divine event — that he realized sm, retribution, responsibility 
as no other ancient did — may be gladly conceded But it has 
been argued that because Sophocles is saddened by glancing 
down again at actual life — because m the fatalism of the old 
f vhks he finds the reflection of a truth — he m so far takes a step 
bai kward as a tr^ic artist This remark is not altogether just 
His value for what is highest m man is none the less because 
h" strips it of earthly rewards, nor is his reverence for eternal 
law less deep becaase he know-* that its workings are sometimes 
pitiless Nor, ome more, does he disbelieve m Providence, 
be< auNe experience has shown him that tfie end towards which 
the supreme powers lead forth mankmd is still unsepn Not 
only the utter devotion of Antigone, but the lacerated mnoceme 
of Oedipus and Deianira, the tempted truth of Neoptolemus, 
the cisential nobililv of Ajax, leave an impress on the heart 
which is ineffaceable, and must elevate and purify while it 
remains In orte respect, however, 't must be admitted that 
Sophocles IS not before his age There is an element of unrelieved 
V indictiveness, not merely mhcrcut in the fables, but inseparable 
from the poet’s handling of some themes, which is only too 
consistent with the temper of the tyrant city ” Aeschylus 
represents this with equal dramatic vividness, but he associates 
it not with heroism, but with crime 
Sophocles Is often praised for skilful construction But tlie 
secret of his skill depends m large measure on the profound way 
in which the central situation m each of his fables has been 
conceived And felt Concentration is the distingiushmg note 
of tragedy] and it is by greater concentration that Sophocles 
IS distinguished from other tragic poets In the Septem con/ra 
Theha<! or the Prometheus of Aeschylus there is still somewhat of 
epK enlargement and breadth, m th Hecuba and other dramas 
of Lunpides separate scenes have an idyllic beautv and tender- 
ness which affect us more than the progress of the action as a 
wliole, a defect which the poet sometimes tries to compensate 
b\' some novel denouement or catastrophe But m following 
a *sophoclean tragedy we are earned steadily and swiftly onward, 
looking neither to the right nor to the left, the more elaborately 
am ‘.cene or single speech is wrought the more does it contribute 
to enhance the main emotion, and if there is a deliberate pause 
It IS felt either as a welcome breathing space or as the calm of 
brooding expectancy 


The result of thia method, is the union, m <,h ^ ,d^grjee, 

of simpliaty with complexitv, qf largenc^s,qf dPMgJhwith ^bf-olutq 
finish, of grandeur with harmony Superflui,ties are thrown 
off without an effort through the burning of the fire within 
Crude elements aro fused and made transparent What look 
l^ke ornaments are found to be inseparable from the organic 
whole Each of tlje plays is admirable m strut lure, not because 
It is cleverly put together, but because it 15 so completely aUve 
The seven extant tragedies probably owe their preservation 
to some selection made for educational purposes in Alexandrian 
times A yet smaller “ syllog^ ” of three plays ( ijax, Electro y 
Oedtpus Tyrannus) continued current amongst Byzajitinc stu- 
dents and many more copies of these ei^ist than is the case with 
the other four Of these four the Anitgone seems to have been 
the most popular, while an inner circle of readers were speciiilly 
attracted by the Cedtpus Coloneus 
No example of the poets earliest manner has come down 
to us The AnttgQne certainly belongs to the Periclean epoch, 
and while Creon’s large professions (lines 1 75-190) have been 
supposed to reflect the policy of the Athenian statesman, the 
heroine’s grand appeal to the unwritten laws may have been 
suggested by words which an Attic oiator afterwards quoted 
as having been spoken by Pericles himself “ They say that 
Pericles once exhorted you that m the case of persons guilty 
of impiety you should observe not onlv the written laws, 
but ako those imwi(itten, which are followed by the Eumolpidae 
m their mstructions — laws* which no man ever yet had power 
to abrogate, or dared to contradict, nor do the Eumolpidae 
themselves know who enacted thepi^ fpr they believe that 
whoso violates them must pay the penalty not only to man, 
but to the gods ” [LysiasJ contra Andoetdem, p 104), 
Modern readers have thought it strange that Cteon when 
convinced goes to bury Pqlynjce^ before attempting to release 
Antigone It is obvious bow this was necessary to tbe cata- 
strophe, but it 1$ also true to character, for Creon is not moved 
by compunction for the maiden nor by anxiety on Haemon’s 
account, but by the fear of retribution coming on hjmself and the 
state, because of the sacred law of sepulture which be l>as defied. 
Antigone is the martyr qf natural affection and of the religion 
of the family But, as Kaibel pointed out, she is qlso the 
higli-bom Cadmean maiden, whose defiance of the oppressor 
IS accentuated by the pride of lace She despises Creon as an 
upstart, who has done outrage not oply to eternal ordinance, 
but to the rights of the royal house 
The A]ax, that tragedy pf wounded honour, still bears some 
traces of Aeschylean influence, onci rpai be even earlier than the 
Antigone But it strikes the peculiarly Sophoclean note, that 
the great and noble spirit, although through its own or qi^hers’ 
errors it may be ov^clouded for a time and rejected by con- 
temporaries amongst mankind, is notwithstanding accepted 
by the gods and shall be held in lasting veneration The con- 
struction of the Ajax has been adversely criticized, but without 
sufficient reason If it has not the concentration of the Anti- 
gone, or of the Oedipus Tyrannus, it has a continuous movement 
which culminates m the hero’s suicide, and develops a fine depth 
of sympathetic emotion in the sequel 
In the King Oedipus the poet attains to tbe supreme height 
of dramatic concentration and tragic intensity The drama 
seems to have been produced soon after the outbreak of the 
Peloponnesian War, but certainly npt in the year of the plague — 
else Sophodes, like his predecessor Plirynichus, might be said 
to have reminded his countrymen too poignantly of tfieir fiome 
troubles “ The unwritten laws ” are now a tfieme for the 
chorus The worship of the Delphic Appfip is associated with 
a profound sense of the value and sacredpess of dom^^tic purity, 
and m the command to drive out pollution there is possibly 
an implied reference to tEe expulfijon of the Alcmaeonidae 
J he Electra, a less powerful dWH^A, is shown by tbe metrical 
mduaiions to be somewhat later than Xh^O^d^pns Rex The 
harshness of the vendetta is not relieved as in Aeschylus by long- 
drawn invocations of the dead, nor, as m Euripides, is it made 
a subject of casuistry, Electra’s heroic impulse, the offspring 
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of fihall love thj^ovigh long endurance hardened mtd a “ fixed 
idea,” IS irrepressible, and Orestes, supported by Pylades, goes 
directly to his aim m obedience to Apcdlo But nothing can 
exceed the tenderness of the recognitioni acene— Imcs 1098-1321, 
and the description of the fklsely reported chariot race (68r -763) 
IS full of spa it 

In the Iraihxmnn Maidens there is a transition towards that 
milder pathos which S jphw les is said to have finally approved 
(Tj&uediTaTov Kul dpurrov) The fate of Deianira is tragic indeed 
But m her tredlment of her rival, lole, there are modem 
touches reminding one of Shakespeare The play may have 
been produicd at a time not far removed from the peace 
of Nicias, and if this were so Deianira’s prayer that her de- 
scendants may never undergo captivity — lines 303-305 — might 
remind Athenian matrons of the captive Herat leids from Pylos, 
descendants through Hvllus of Deianira hers<?lf The “ modern ” 
note is even more conspicuous m the Philoctetes, where the 
inward conflict in the mind of Neoptolemus, between ambition 
and friendship, is delineated with equal subtlety and forte, 
and the contrast of the ingenuous youth with the aged solitary, 
in whom just resentment has become a dominant idea, shows 
great depth of psyoholtigical insight The tragic catastrophe 
of the Oedipus Tyrannus and the Trachituae is absent here 
The contending interests arc reconciled by the intervention 
of the deified Heiacles But even more clearly than m the 
A)ax the heroic sufferer, rejected by men, is accepted by the 
gods and destined to triumph m the end Ihe Philoctetes is 
known to have been produced m the year 408 n c , when Sopho- 
cles was 87 years old The Oedipus Coloneus is said to have 
been bi ought out after the death of Sophocles by his grandson 
in the archonslup of Micon, 402 b c 

The question naturally arises, why a work of such surpassing 
merit should not have appeared m the lifetime of the poet 
The answer is conjectural, but acquires some probability when 
several facts are taken into one view It is surely remarkable that 
m a drama which obviously appeals to Athenian patriotism, 
local sanctities should obtain prominence to the exclusion of the 
corresponding national slinnes on the Acropolis It has been 
thought that the aged poet felt a peculiar satisfaction in cele- 
brating the beauty ?nd sicredness of his native district This 
may well have been so, but could hardly supply a sufficient 
motive for a work destined to be presented to the assembled 
Athenians in the Dionysiac theatre But there wfis a crisis 
in Athenian politu s when “ Gflonus oi the Knights ” acquired 
a national significance those who organized the constitution 
of the Four Hundred made the preiinct of Poseidon at tolonus 
the place of meeting, and probably sacrificed at the very altar 
which is consecrated by Theseus m this play There must have 
been some reason for this May it not have been that the ocai- 
pants of the whole region, including the A< idcmy, belonged 
mostly to the oligarchic faction ? May not those who honoured 
Colonus by frequenting it — ^lines 62 and 63 — have belonged to 
the order of knighthood ? The name Colonus Hippius (or twv 
l7nr«o)v) would then have an appropriate meanmg, and the 
equestrian statue of the eponymous hero (line 59) would be 
symbolical In times of political agitation Colonus would then 
be regarded like St Germain, as the aristocratic quarter, while 
the Pciraeus was that of the extreme democracy, a sort of Fau- 
bourg St Antome It was there that the lounter-movcmcnt 
reached its culmination If so much be granted, is it not pos^^ible 
that this play, so deeply tinged with oligarchic influence, may 
have been thought too dangerous, and consequently withheld 
from production until after the amnesty, when the name of 
Sophocles was universally beloved, and this work of his old 
age could be prudently made public by his descendant ? The 
knights in Aristophanes (424 B.c ) make their special appeal 
to Poseidon of the chariot race and to the Athene of victory 
Ihe Cokmiates celebrate the sons of' Theseus as worshippers of 
Athene Hippia and of Poseidon 

Theseus in Euripides (Supphees) is the first atizen of a 
republic In this drama he is the king whose word is law, and 
he IS warned bv Oedipus to avoid the mpdivss of nvoluti* i T»r 


change (lines 1^561-538) The tragic story Of OedipuS is resumed, 
but in a later and deeper stram of thoughtful emotion Once 
more the noble spirit, rejected by man, is accepted by the gods 
The eternal laws have been vindicated Their decrees are 
irreversible, but the involuntary uncoinsdous (rimmal is not 
finally condemned He has no more hope m this world, but is 
m mysterious communion Vvith unseen powers The sufferer 
IS now a holy person and an author of blessing An apprdach 
IS even made to the New Testament doctrme of the sacredness 
of sorrow 

Whatever miy have been the nature of a Sophodem tetra- 
logy, the practice whith at one time prevailed erf describing 
the Oedipus Rex, Oedipus Coloneus and Antigone as “ the 
Theban trilogy ” was manifcstlv errontous and misleading 
The three plavs belong to different periods m (lie hfc-work of the 
poet, and the Antigone is the carlust of the three 

The spectator of a Sophoclean tri' idv was invited to wntness 
the supreme ensis of an individual destinv, and was possessed 
at the outset with the circumstances of the deenne moment 
Except m the Traehtntae, where the rctro‘^pt t (ne soliloquy of 
Deianira iS intended to emphasize hir IoikK positron, this 
exposition IS effected through a brief dialogue m which the 
piotagonist may or may not take part In tlic Oedipus Tyrannus 
the king’s entrance and his colloquy with the iged priest intro- 
duce the luclkme at once to the action and to the chief person 
In the 4 jax and PhiloctHes the entrance or discoverv of the hero 
is made more impressive by being dela>cd Immediatelv after 
the prologos the chorus cntei , numbering fifu tn cither chanting 
m procession as m the Antigone and Oedipus Tyrannus, or 
dispersedly as m the Oedipus Coloneus and Philoctetes, or, 
thirdlv,as m the Electro, where, after entenng ‘ilcntly during 
the monodv of the heroine, and taking up their position m the 
orihcstra, they addrtss her one by ont With a remarkable 
exception, to be noted presently, the chorus, having once 
entered, remain to the end They alwats stand m some 
carefully adjusted relation to the principal figure The dlders 
of Thebes whose age and coldness throw into nlief the fervour 
and the demolition of Antigone are tlie vtrv men to realize the 
lahmitv of Oedipus, and, while horror- tmktn, to lament his 
fall The rude Snilammian manners are lo) al to Ajax, but can- 
not cnt( r into his grief The Trachinian maidens would gladly 
support Deianira, 'who has won their hearts, but they are too 
young and inexperienced for the task Thi noble A^give women 
can sympathize wrth the sorrows of Elettra, but no sympathy 
can soothe her distress 

The parodos of the chorus is followed bv the first scene or 
epeisodion, with which the action may be said to begin For in 
the course of this the spectator’s intercut is strong!) roused by 
some new circuinstance involving an unfore ctn complication — 
the awakening of Ajax {Aj ), the burial of Polymees (Ani ), the 
dream of Clytaemnestra (El ), the dark utterance of Teiresias 
(Oed Tyr ), the arrival of Lichas with lole (Track ), the report 
of Ismene announcing Creon’s coming (Oed Col ), thq sudden 
entreaty of Philoctetes crossed by the entrance of the pretended 
mariner (Phil ) The action from this point onw’ards is hl^c a 
steadily flowing stream into which a swift and turbulent tribu- 
tary has suddenly fallen, and the interest advances with rapid 
and continuous climax until the culmination is natlred and the 
catastrophe is certain 1 he manner m w hu h this is done, through 
the interweaving of dialogue and narration with the various 
lyrical portions, is very differtnt in different dramas, one of the 
principal (harms of Sophocles being hs powtr of ingenious 
variation in the emplovvmnt of his rtsuuncs Not less admir- 
able is the strength with which he sustains the interest after 
the peripeteia} whether, as in the Antigone In heaping sorrow' 
upon sorrow, or, as m the first Oedipus, bv passing froni horror 
to tenderness and unlocking the fountain of t< xrs 1 he extreme 
point of boldness m arrangement is reached in the i^ax, where 
the chorus krtd Teemessa, having been w irned of the impending 

^ \ tragic action has fi\(. stages, whence the five acts of the 
modem drama the stcurt, the rise the height, tho change, iho 
eloso 
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djanger, depart severally m quest o£ the vanished hero, and thus 
leave not only the stage but the orchestra vacant for the soliloquy 
that precedes his suicide 

No siah general description as has been here attempted 
can give tvfn a remote impressipn of tfie tnaroh of Sophoclean 
tragedy~by what subtle yet firm and strongly marked grada- 
tions the plot IS unfolded, how stroke after stroke contributes 
to the harmonious totality of feeling, what vivid mterplav, 
on the stage, m the on lie* tra, and between both, builds up the 
majestic, ever moving sptitacle Examine, for example, the 
opening scene or irpoXtryo^ of the Oedipus, Tyrannus Its 
function IS merel> to piopound the situation, yet it is, m itself 
a miniature drama First there is the silent spectacle of the 
eager throng of suppliants at the palace gate — young (hildien, 
youths and aged priests To them the king appears, with roval 
eondescf nsion and trut public /cal The priest expresses their 
heartfelt loyalty, desi nbti the distress cf 'Ihebes, and, extolling 
Oedipus s past servn es, implores him to exercise his consummate 
wisdom for the relief of his people The king’s reply unveils 
yet further his m< essant watchfulnc s and anxious care for his 
subjects And he disdosts a new ebjcit to their expectancy 
and hope Creon, a royal person, had been sent to Delphi, and 
should ere then hive returned with the response of Apollo 
Atjt^s all hearts are trembling in susptnse, when Creon is .ten 
approaching He is wreathed with Apcllo’s laurel, he looks 
theerfully What has Phoebus said ? Another moment of 
suspense is mterposi d Ihen the oracle lo lepeated — so thrilling 
to the spectator who understands the story, so full of doubt 
and hope and dread to all ifie persons of the drama “ It u 
for the blood of L^ius — his murderers are harboured in the land 
of Ihebes The lountry must be purged ” That is the cul- 
minating point of the little tragedy While Oedipus asks for 
information, while in gcielv of heart he undertakes the search, 
while he bids the folk of Cadmus to be summoned thither, the 
spectators have just time to take in the full sigmficancc of wiiat 
has passed, which every word that is uttered sends further 
home All this m i^o lines ' 

Or, once more, consider the employment of narrative by thio 
great poet IJie J'yrannus might be again adduced, but let 
US turn instead to the Antigone and the Trachtntae The 
speech of the messenger m the Antigone, the speeches of Hvllus 
and the Nurse m the Irachmiae, occur at the supreme crisis 
of the two drai > Yet there is no sense of any retardation 
in the action by the report of what he s been happening else- 
where liiiuh 1 ilhcr the* audience me earned breathlessly 
along, while each spe'kcr brings before ihcir mental vision the 
scene of which he h id himself been part It is a drama withm 
the drama, an action ri ing from its startmg-pomt m rapid 
climax, switt, full, conccntiatcd, until that wave subsides, and 
IS followed hv a moment of expectation Nor is this all The 
narrative of the me's.,enger is overheard by Eurydice, that of 
Hyllus is lieard by Deianira, that of Nurse by the chorus of 
Maidens And m each ease a pi igiianrv of tragic significance 
IS added by this circumstance, while the speech of the Messenger 
in the Antigone, and that < I Ilvilus m a yet higjier degree, 
bind together in one tl e twofold interest of an action winch 
might otherwise seem in danger of diaraetmg the spectator’) 
sy mpathies 

So profound t) the contuviuice, or to speak more accurately, 
such is the strength of eeniral f elii^g and conception, which 
secures the grc,ec of unity m complexity to the Sophoclean 
drama 

Ihe proportion of the Iviu to the level dialogue is consider- 
ablv less on the average m Sophocles than in ^eschylus, as 
might bo expeeted from the development of the purely dramatic 
element, and the consequent suboidmation of the chorus to tire 
pretagomst In the seveii extant plays the lyrical portion 
ranges from one-fifth to nearly one-third, being highest in the 
Antigone and lowest in the Oedipus Txrannus Tbe distribu- 
tion of the lyrical parts is still more widely diversified In the 
Electro, fur instance, the chorus has less td do than in the 
Oedipus Tyrannus, although in the former the lyrics constitute 


one-fourth, and m the latter ohly one-fifth of the whole But 
then the part of Electra is favourable to lyrical outbursts, 
whereas it is only after the tragib change that Oedipus can 
appropriately pass from the stately scnarius to the broken 
laaigunge of the dochmiac and the “ lamenting ” anapaest The 
protagonists of the Ajax and the PhilotteUs had also large 
opportunities for vocal display 
The union of strict symmetry with freedom and v'anety, 
which IS throughout characteristic of the work of Sophccles, is 
especially noticeable in hiS handling of the tragic rrClres In 
the iambics of his dialogue, as compared with those of Aeschvius, 
there is an advance whith may be compared with the trai sition 
from “ Marlowe’s mighty line ” to the subtler harmonies of 
Shakespeare Felicitous pauses, the linking on of line to line, 
trisyllabic feet introduced for special effects, alliteration both 
hard and soft, kitfeth of speeches artfully suited to character 
and situation, adt^ptatlon of the caesura to the feeling expressed, 
aiesorne of the points which occur most uadily in thmkmgof 
his senarti A minute speciality mav be noted a.s illustrative of 
his manner m this respci t Wlierea line is broken by a pause 
towards the end and the latter phrase runs on into the following 
lines, elision sometimes t^^kes place between the Imes, e g (Oed, 

Tyr , 332-33^) — 
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Thi IS called synaphea, and is peculiar to Sophocles 

lie differentiates more than Aeschvlus does between the 
metres to be employed in the KOfi/ioi (including the KOfifuvnKa) 
and m the choral odes The doc hmius, eretic, and free anapaest 
are employed chiefly in the Kofi/ioi In the stasima he has 
greatly developed the use of logaoedic and particularly of 
glyconic rhythms, and far less frequently than his predecessor 
indulges jn long continuous runs of dactyls or trochees The 
light trochaic line ^ ^ , so frequent m Aeschylus, is 

comparatively rare in Scphccle: If, from the very severity 
with which the choral element is subordinated to the purely 
dramatic, his lyrics have neither the magn’ficent sweep of 
Aeschylus nor the “ linked sweetness ” of Euripides, they have 
a concmnity and point, a directness of aim, and a truth of 
dramatic keeping, more perfect than is to be found m either^ 
And even m grandeur it would be hard to find many passages 
to bear comparison with the second '-tasimon, or cential ode, 
either of the Antigone (evSai^ov*? ottri KaKwv) or the first 
Oedipus {d fioi ^vveiTf <i>epovri) Nor does anything ui 
Euripides equal m grace and sweetness the famous eulogy, on 
Colonus (the poet’s birthplace) in the Oedipus Coloneus 
Bibliography —Sophocles was edited (probably from tho 
Venetian MSS ) by Aldus Manutms, with the help of Musurus, m 
1502 riic Juntme editions in winch the text of Aldus was slightly 
modified with the help of Florentine MSS were published in 1522, 
1547, respectively An edition of the Scholia, very neaily corre- 
sponding to those on tl e margin of the Mcdiccan or chief Laurentian 
Mb (La or L) had previously appeared at J Come in 1518 The first 
great mocUhe-tion of thi ttxt was due to lurntbus, who had access 
to the Pvrisiin MSS bit he w is not fortunate m his selection 
The earliest editors liad been aware thst the tnditional arrange- 
ment of the metres was faulty, but little way had been in ide towards 
a readjustment Now it so heppens that the Parisian MS i , which 
IS a copy of the recension of inelimus, an tarly 14th eentury seliolar, 
contains also the metrical vaws of the sami iditor, uid luvmg 
found (as he erroneously supposed) a sound authority, I uruebus 
(1552) blindly adopted it, and was followed in this by ll Stephanus 
(1^68), and by Canter in Holland (iS 7 < 5 ), vvho was the first to 
reeogmzo the arrangement of the odes in strophe md an l^tu phc. 
The error vwas to a laige extent corrected by brunek who 

rightly preferred Par A (2712), a i-^th century MS, belonging, 
as it happened, to the same family with Vtn 467, which Aldus 
had mainly followed Thus after nearly three centuries the text 
returned (though ajujectyral variations) into the former 

channel Musgrave s edition was published posthumously m 1800, 
and Gilbert Wakefield had publislicd h selection shortly before 
Erfurdt in Germany then took up the succession, and his edition 
formed the basis of Hermanns, whose psychological method set 
the example of a new style of commentanr which was adopted by 
Wunder A new era commenced with Peter Ph nicy’s collation 
of the laurentian MS (made m 1818, but only published in full 
after his death) His transcription of the Scholia still exists in 
the Bodleian Library The most important German commentaries 
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tUtice Hermann's have been thttse of Schneldewin, G Wolff and 
Wecklein L Campbell s edition of the plays and fragments 
(1871-1881) was quickly ^followed by jebb’s edition of the seven 
plays (1881-1896) Editions of one or more dramas most worth 
consulting are Elmslcy's Oedtpus Tyr annus and Oedipus 
Cohneus, Bockh’s Anh^He, LobeOk's Ajax, J W Donaldsons 
Antigone, O Jahn’s Electra and J William White’s Oed Tyr A 
monograph on the Antigone by Kaibel is also well lyorth mention 
mg Translations in verse, by Francklin, Pottt^ Dale, Plumptre, 
1 Campbell, Whitclaw, in prose by R C Jebb The chief German 
translations arc those of Solger {1824), Conner (1839), Hartimg(l853) 
and rhudichum The French prose translation by Leconte de Lisle 
and the Italian in verse by 13 t Uotti deserve special mention The 
inhgonc was produced at Btrlinwith Mendelssohn's music m 1841 
ind the Oec/tpn<; Coloneus m 1845 They have been rraroduced in 
English seveial times— the Avltgone notably with Helen Faucit (I^dy 
Martin) in the title role in 1845 The Oedtpe Rot (trans La Croix) 
aid the Anhgunc (trails V icquenc) have been frequently performed 
m Pans A perioimance of the Oedtpus Tyr annus m Greek at 
Harvard University, USA (18S0), was remarkably successful 
Of dissortationn immtd lately devoted tr> Sophocles those of I^tssing, 
Patin, Dronko and Lvelyn Abbott (in Hellemca) arc especially 
noteworthy (L C ) 

SOPHOMORE, the name m American imiMrsitics (corre- 
sponding to “ sophister ” at Cambridge, England, and Inmty 
College, Dublin) for a student who has completed his first year 
of academic studies It is a cirruption of the earlier “ sophi- 
more,” clue to a supposed dentation from cro<^9, wise, and 
fiS)po9, foolish, alluding to the air of wisdom assumed b> 
students after their fieshnian’s year was concluded The earlier 
word “sophimorc ” (cf “Laws of Yale Coll , 1774,” in Hall’s 
College Isolds) represents “ sophismei a doublet of “ sophister,” 
and means an argue r or debater (cf the Cambridge use of 
“ wrangler ”), and is (ormea from the Greek o-cx^tcr/jta, sophism, 
an ingenious or captious argument 

SOPHRON, of Syracuse, writer of mimes, flourished about 
4^0 B c He was the author of prose dialogues in the Done 
dialect, containing both male and female characters, some 
serious, others humorous in style, and depicting scenes from 
the daily life of the Siahan Greeks Although m prose, they 
were regarded as poems, m any case they were not intended 
for stage representation They were written m pithy and 
popular language, full of proverbs and colloquialisms Plato 
IS saad to have introduced them into Athene and to have made 
use of them in his dialogues, according to Suldas, they were 
Plato’s constant companions, arid he even slept with them under 
his pillow Some idea of then* general cliaracter may be gathered 
from the 2nd and 15th idylls of lhcOcritus,w'hich arc said to have 
been imitated from the 'An^rpiai and lo^/tia^ovaat of his 
Syracusan predecessor, fheir influence is also to be traced in 
the satires of Persius The fragments wall be found in H L 
Ahrens’s De graecae linguae dtalectis (1843), u (app ) Latest 
edition bv L J Bot7on (1867), see also his De Sophrone et 
Xenarcho mttnographts (t8s6) 

SOPHRONIUS, Greek “ sophist ’’ and theological writer, was 
born at Damascus For many years he was a monk m the 
monastery of Theodosius, near Jerusalem, removed to Alex- 
andria, whence he was driven out by the advance of the Persians 
and finally settled m Palestine, where he became (634) suc- 
cessor of Modestus in the patriarchate of Jerusalem After 
l)is elevation he showed himself a staunch supporter of orthodox 
prmciples and one of the most ,determine(J opponents of the 
Monothehtes In 636, when Jerusalem surrendered to the 
Arabs under Omar, he succeeded in obtaining important con- 
lessions for the Christians m the exercise of their worship He 
did not long survive the capture of the city, and after his death 
the see remained unfilled for 29 years Sophronius was a 
prolific writer, bath m prose and verse, m various departments 
of literature His chief work is a long account of the Egyptian 
saints and martyrs Cyrus and John, and of the miraculous 
cures effected bv them, valuable for its information con- 
cerning the topography of Egypt The Life of Mary of 
Egypt, who abandoned immorality for a life of the strictest 
penance in Palesune for 48 years, is generally attributed to 
him He was also the author of anacreontic odes, hymns, and 
epigrams ' 


429 

Works Dn T P. Migne, Patrologta graeca, Ixxxvii , and bat m 
Fabricius, Bibliotheca graeca, ix 162 see also L de St Aignan, 
Vie de Sophronius (Orleans, 1884), C Kiuiubichcr^ Geschichte der 
bvzantimschen IMteratur (1897) and for Sophronius and Omar, 
Gibbon, ch 51 

SOPRANO (a variant of Ital sovrano, supreme, sovereign, 
late I at superanus, from super, above), tlie term applied m 
music to the highest natural range of the human voice, and 
often restricted to that range in the female voire “ treble ” 
being used of a boy’s voice Male soprani, citlier natural or 
artificially prbduced, as formerly in the castrati of the papal 
choirs (see Euni’cii), are also found The female voue whose 
range is intermediate between lint of a soprano or a contralto is 
termed “ me/^o-soprano ” 

$OPRON (Ger Oedenhnrg, Mod Tnt ^opromum), a town 
of Hungary, capital bf the county of the same name 
140 m W of Budapest b> rail Pop (iqoo) 30,628, about 
60% Germans It hes m an extensne vallev enclosed on 
all sides by the outskirts of the Ros alien mountains, a group 
belonging to the eastern outliers of the Alps In the prmnpal 
square are the Benedictine church, built at the end of the isth 
century and restored in the 15th century, and the town- 
hall, completed m 1S94 The Dominican church, built 
m 1674, the church of St Michael, m the Gothic st>le, 
completed m 1484, the most interesting church m the 
town, and the old tower, 200 ft high, are all worth notice 
Sopron has a thnvnng industry m sugrur, soap, vinegar, hell- 
founding and machinery, and it carr cs on an active trade in 
cereals, fruit and wine Large cattle markets are also held 
here Within the county a good quality of wine is prcxiuced, 
especially near the little town of Ruszt (pop t6o8) and at the 
village of Balf (Ger Wolj<;) on the shores of the Neufiedler 
lake In the neighbourhood of bopron is the Brennberg, with 
extensive coalmines Sopron was a Roman colony unaer the 
name of Scarabanha It was afterwards occupied by German 
settlers and became a royal free town m the iith century 
Matthias Corvinus granted the town special privileges in 1464 
An important Diet of Hungarian Protestants texak place here 
m 1681 

About la m north at the foot of the Leitha mountains, lies the 
town of Kismartbn (Ger hisenstadt pop , 2951), which contains 
a mamificent castle of the Fsterha^y familv, built m 1683 and en- 
larged m 1805 About 10 m north west hes Nagynvirton (Ger* 
Mattersdorf, pop 3789) and not far from it, ou the frontier of 
Austria, the well preserved castle of Forchten ttia, the cradle 
of the Esterbazy family About 12 m east, riot far from the 
Neusiedler lake, lies Esterhaza with a bmutifnl Castle in the French 
Renaissance style, belonging to Count Esterhary About 9 m 
south-east lies the village of Nagycztnk (Ger Zinhendorff), with 
the castle of the Szechenyi family 

SORA, a city of Campania, Italy, in the province of Caserta, 
77 m N by W of that tQwn on the railway between Rocrasecca 
and Avezzano, 920 ft abovp st a level Pop (1901), 6050 
(town), 16,022 (commune) It is built in a plain on the banks 
of the Lins This part of the v alley is the seat of some im- 
portant manufactures, especially of paper-mills The original 
cathedral, consecrated by Pope Adrian IV m 1155, was de- 
stroved by the earthquake of 1634 On the precipitous rcxik 
above the town (176811) whnh guards the Lins valley and 
tloe entrance to the Abruzzi are remains of polvgonal walls, 
here, pOssibly, was the utadel of the original Volscian town 
Ihcre are also remains of medieval fortifications In the town 
itself there are no remains of antiquity nor buildings of interest 
The district around bora is famous for the costumes of its 
peasants 

bora, an ancient Volstian town, was thrice raptured by the 
Romms, in 345, 314 and 305 BC, before thev managed, in 
303, by means of a colony 4000 strong, to confirm its annexa- 
tion In 209 It was one of the colonics which refused furthei 
contributions to the war against Hannibal B> the lex Julia 
it became a tnuntctpium, but under Augustus it was colonized 
by soldiers of the legio IV Sorana, w'huh had been mainly 
enrolled there It belonged tcchnicallv to Lattum Adjecium 
The castle of Sorella, built on the rocky height above the town. 
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\ms m the muddle ages a tstnangbdd of sorAt ndtel iChjrflcA T 
of A&hjdu fnad« Srtra a duchy fot the Cantelirii^ it\va«l kftetwtitds 
seized .hy , plus II, but,, being restotM to C^ifttelhu b> 
Sixtus Iv , It ultimately passecl to the Della Rove^ of jQrluno 
Against (i-aesar Borgia the city wa»s heroioally dp^f^^jckd bv 
Giovanni di Montefeltro, It was purthased by Gregory Xitt 
for 1 1, pop ducats ,and bestowed on the Buonoohipagni, the 
ancestors of the line of BuoncompagnuX-udovisi In ancient 
times Sora was the birthplace of the Decu, Attiliys Regulus, 
and Lucius Muramms, ahd amopg its later celebriti^ is Cardinal 
Baronius (T As ) 

SQiRACTE, a mountain in the province of Rome, Italy 
It IS a narrow , isolated' limestone ridge, some 5 m S,R. of Civita 
Cast^llana, and m in. length I he highest summit is aadj ft 
above sea level, just below it is a monasteiy removed there 
from tlie summit in 1835, originally founded about 748 

by Carloman, son of Charles Martel (the altar has, indeed, 
fragments of sculptures of this period), and until modern times 
was occupied bv Triontarian monks On the actual sumimt is 
a, church Owing to the isolated position of the mountain 
the view is m«»gnificent, and Sorer te is a conspicuous object 
in tbe land'-capc, being visible from Rome itsdf. It is thus 
mentioned by Horace (“ vides ut alta stet nive candidum 
Soracte ? ” Cami i 9) and Virgil, who mentions Apollo as its 
guardian deity, though no traces of his temple exist , and in reality 
it was sacred to Dis Pater and the gods of the lijwer world At 
the bpttora of the mountain on the east is a disused limestone 
(quarry The village of S Oreste at the south-east end of the 
ridge owes its name to a corruption of the ancient name In 
the communal palace vs a fine processional cross of the nth 
century m the Byzantine style (see Romsphe Quartalschnft, 
1905, 309-*-Archaologic) 

SOBAJKUS, Cjteek physician, bom at Ephesus, lived during 
the reigps of Trajan and Hadrian (a d 98^t3§) According 
toBuId^s, he practised m Alexandria and subsequently m Rome 
He wasi thej4jhie/,^representati,ve of the school of physicians 
kiw^wu ae " methodista^’* Tvyo treatises by hamiaji^e extant 
On Fractures (m J L Idcler, Phystet et medtet mtnores, 1, 1841) 
and On, Diseases of* Womept (first published m 1838, later by V 
Ro^y^ iBSzi, with a dth'-tentury Latin trWlattqn by Mpschio, a 
physician of the same school) Of his most Important work (On 
Acule and Chronic Diseases) only a few fra^ents m Greek 
retpdih, but ^ possess' a complete Lcftm translation by ^ mehus 
Aurebgnus (sth century)f Tbe, L«/<f df Jff^Pfocrates (in Ideler) 
probably formed one of the codection m medical biographies 
by Soranui' referred to by Suidas, and is valuable as the only 
atitfibrlty for the life of the great physician, With the exception 
of articles in Suidas and Stephanus of Byzantmm (5 n Kws) 
The Intfoductim fo the Science of Medtane (V Rose, Aneeddta 
gfdeea, n 1870) is considered spunous ' 

Set article by J Hahn^ in Dechambre'S DxdioHnatre encyrto' 
pMtmiC des scUncei tnidvdaies, srd series, tom 10, W Chrlet,' 
Gesmuskte der grtechtseken LtUeratur (i89a>s J Hberg, D%i Ober- 
Uafeeung der t&ynaekologie des Soranos von Efihescs (Leipzig, 1910) 

SORANUfl, BAREA, Roman senator, lived m the reign of 
Hero His gentile name was possibly ^rvilius Ih he was 
cotiml suffectus, and (perhaps in 61) proconsul of Asia Ihe 
uptight and considerate manner in which he treated the pro- 
vmmls won hrtn their affection, but at the same time brought 
upon him the hatred of Nero, who felt specially aggrieved 
becati^ Soranus had refused to punish a city which had defended 
the statues of its gods against the imperial commissioners 
Soranus wai, accused of mtimac) w-ith Rubellius Plautus 
(artother object of Nero’s hatred), And of endeavouring to o .am 
the goodwill of the provincials by treasonable mtrigues One 
of the chief witnesses against him was EgnaliUs Celer of Berytus, 
his efient and former tutor Soranus was condemned to death 
(|n (15 or 66) and committed suic de His daughter Scrvilia, 
vldlo was charged with having consulted the sorcerers, professedly 
m regard to her father’s fate, but m reality with cwl designs 
agam'^t the erupt ror, was invoked in his downfall The 
acbui^er who was condemned to dt ath m the reign of Vespas an 


for hia conduct twi this occasicm,i is a r standing example «f 
angratitude and treacjhery ' 

Tacitus, Armais, kvi 30, 32, Htsf iV 'io; Juvenal m ti6, Dio 
Cassius Ixii 26 

SORAU, a town of Germany, m the Prussian province of 
Brandenburg, on the Sotebadi, 54 m' SE of f rankfort on- 
Odfer by rail, and at the junction of lines to Cottbus and Ghriitz 
Pop (1905), 16,410 One qf the oldest towns in Lower Lusatia, 
Sorau contains a number of ant lent buildings, among which the 
most prominent ate several of the churches (one dating from 
i2’04), the towmhal!) built m 126a, and the old palace of 1307 
(now a prisop) The new palace, erected in 1711 by Count 
Erdmann 11 of Promnitz, is utilized for government offices 
llie varied manufactures of the town comprise cloth, linen, 
wax candles, starchy glass and porcelain 

Sorau Is said to have existed in 840, and to have Ixvlonged to 
the abbey of Fulda till tlie 12th century It received civic 
rights in 1260 With the surrounding district, known aa the 
barony' of Sorau, it became the seat of succissive noble famihes' 
and in 1400 it was united with the barony of Tnebel The 
last Count of Promnitz, whose ancestor had puriiiased both 
baronies from Frederick of Bohemia m 1556, sold them in 1765 
to the elector of Saxony for an annuity of 12,000 thalers (£iHoo) 
In 1815 Saxony ceded them to Prussia. 

Seo'WoxhSy^Oeschichte der Herrschaft Sorau und Tnebel (Sorau, rSzCJv 

SORBONNE, the name given originally to the college founded 
by Robert de Sorbon in Paris, hence applied aftenvards popu- 
larly to the thctdc^cal faculty, and so to the institution which 
IS now the scat of the Acad^mie of that city (see Universities) 
Ihe Sorbonne owes its origin and its name to Robert of Sorbon, 
near Reims (1201- 1274), who went to Paris about the beginning 
of the reign of St Louis m order to qualify for the priesthood, 
attained high repute by his sanctity and eloquence, and was 
appointed the king to be his confeSsot* Assisted by royal 
liberality, he built a modest establishment in which were 
accommodated seven priests charged with the (futy of tcachmg 
theology ^tuitously, to this he added a college Of preparatory 
studies, aJl under the direction of a provisor, under whom was 
an tonual prior who had the actual management Ihe new 
institution was authorized in 1252 by a deed signed by Queen 
Blanche, on behalf of Louis IX (who wasi m PalestmeL and in 
1257 a srte was given by the king in the heart of the Latin 
quarter. It was declared useful to religion ” by Pope Alex-* 
ander IV m 1259, and papal bulls authorizing and cxmArmung 
the college were grab ted m 1263 Destined originally 

for poor students (and called dotnus magtsircrum paupernma, 
“ moist poor house of masters ”), the Sorbonne soon became a 
mcetmg-place for aU the, students of the university' of Pans, 
who resorted thither to hear the lectures of the most learned 
theologians of the period — Guillaume de Saint Amour, Eudes 
de Douai, Laurent 1 ’ Anglais, Pierre d’Ailly At the close of 
the century it was organized into a full faculty of theology, and 
under this definite form it conferred bachelors’, licentiates’ 
and doctors’ degrees, and the severity of its examinations gave 
an exeeptional valirc to its diplomas The so-callcd “ thise 
sorbonique,” instituted towards the beginning of the 14th 
century, became the tjrpe of its order by the length end difficulty 
of Its tests Ultimately the professors of the Sorbonne came 
to be resorted to not only for lectures and e^samlnatIons, but 
also f6r dogmatic decisions and judgments m canori law, the 
clergy of France and of the whole Catholic world had recourse 
to them in difficult cases, and the Curia Romana itself more 
than once laid Its doubts before them giving them the title 
of “ Concilium m Gallia subsi&tens ” To the Sorbonne belongs 
the glory of having introduced printing into France in 1469 
within Its prermets it assigned quarters for Ulric Germg and two 
companions m which to set up thtir presses The Sorbonne 
took a leading part m the religious discussions which agitated 
France during the i6th and 18th centuries, and its influence 
thus inevitably extended to polit'cal questions During the 
msjmity of Charles VI it helped to bring almut the absolution 
of Jean Sans-Peur for the assassination of the duke of Oflean$< 
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ShertlyaiJtchiranfi jt demanded knd feupported thd conderrmatioiii 
of Jo^n bf A^e;; duntl^ the Reformation it ^tis the animating 
spirit of' ail the persecutions tiirccted against Protestants and 
unbelievers without having advised the massacre of St 
Bartholomew, it drd not hesitate to jhstify it, and it inflamed 
the Leagtie by its* '^fgorous anathemas against Henry IH and 
the km^ bf Navarre, hesitating to rccbgnize the latter even 
after his abjuration From this point dates the beginning of 
Its decadence, and when Richelieu in 1626 ordered the recon- 
struction of Its church and .buddings the following propbetu 
couplet was urculated — 

“Instaurdta ru^t jamj im Sorbona Cadiica 
Dum luit, inconcubscj. stctit, renovata pciibit ” 

The declaration of the clergy in 1682, which it sub->cribed, 
proved fatal to its authority with the Curia Romana, it revived 
for a short time under l,ouis XV during tfle struggle against 
Jansenism, but this was its last exploit, it was suppressed hkc 
the old univeisities m 1792 

When tiie university C'f France was organi7ed m 1808 the 
Sorbonne became the sr at of the academie of Pans, and between 
i8i6 and 1821 the faculties of theology (since disappeared), 
science and literature were installed there The university 
library was transferred to the Sorbonne in 1823 In 1868 was 
organized the Rrole des IlaAjtes ^,ludes, and m 1897 the Ecole 
<Jes Chartts also found its home at the Sorbonne 

In 1852 thu Sorbonne was made the property of the city of 
Pans, a reconstruction of the buildings, projected by Napoleon 
III , was begun in 1884, under the architec tural direction of 
N^not, and completed in 1889 fhc old church containing the 
tomb of Richelieu was retain^ on account of its artistic merit 
This niew Sorbonne is one of the finest university edifices m the 
world, and has developed into the chief French centre of learning 

See A Franklin, La Sorbonne (1875) Demfle, Documents relatifs 

ia iondcUton ie I untvershU de Puns (1883) „ J A Randolph, 
Iltitory of the Sorbonne 

SORBS, the tribal name of the Slavonic people, whom the 
Germans call Wends m Lusatia (Lausitz), they call themselves 
Serbs or Luii6ane Their country includes the western ex- 
tremity of the kingdom of Saxony and parts of the districts of 
Hoyferswerda, Muskau, Kottbus, Kalau, Spremberg and Sorau 
m Prussia j they are now surrounded on all sides by Germans, 
but they foifmerly had them as neighbours only on the west 
along the Fulda, while on the north towards Kopenick they 
marched with the Lutici, on the east with the Poles and Silesians 
along the Querts and Bobi*, and on the south were separated 
from the Bohemians by the mountains that now make the 
Austrian frontier The Sorbs are divided into High and Ixiw 
along a line from Sagan to Muskau and Sprembei^ They are 
in all about i8o,ooo in number, 80,000 Low Sorbs and 40,000 
of the 100,000 High Sorbs are in Prussia, and 6oyOOo High Sorbs 
in Sakorty These have gamed definite rights for their language 
in school and administration, so that Bautzen (Budylin), their 
capital, is the mtellet tual centre not only for Saxon subjects, but 
for all High Sorbs and to a great e^ctent for Low Sorbs The 
first monuments of both dialects belong to the Reformation period, 
these being translations of Luther’s Catechism by Warichius and 
Moller Some Sorbs are Protestants, though the Saxon Sorbs 
are mostly Roman Catholics Early in the 19th century the 
High Sorbs had a revival under the leadership of F A Klin, 
a lawyer and politician , A Seidler, a considerable poet, and 
S E Smoler, an ethnographer and publicist More recent writers 
are J Ci^inski and J Radyserb A Mactea or Literary and 
Linguistic Society was founded m 1847, and publishes a Casopts 
or Penodiial. Meanwhile Low Sorb has remained almost unculti- 
vated owing to the pressure of the Prussian administration 

The two dmletts stand between Polish and Cech they have 
lost the nasal vowels, have the accent on the first syllable, and 
make /; into c, df into z, like 6ech, but they retain x and y and, 
like Polish, have grod for Cech grad High Sorb has h, 
Low the original g They have kept the old aorist and dual 
Sorb IS usually printed in German blackletter varinusly adapted, 
the Mactea publishes some books spelt after the Cech svstem 


Krai, Grurnmattk der whtdt^cfren ^prache 
tn der Oberlausttz (Bautzen, i^5)p b E Hisfpnsrhc und 

vergletchfHde Laut u Porinen-Lehre 3 ntedehorbtschen Sptachc 
(JaMondwsht FvetsscHrtfP, xviii (Leipzig, ibgr) Pfuhl, Lausitzisih 
Wendtsch Wdrterbuch (High Sorb) (Bautzen, i80C>), J Cr Zwahr 
Niederlausitz^wendrsch^deutsches Hanefworterhuch (Spremberg, 1847) 
M H6mik, Cvtanka (Chrestomathy of High Sorb) (BaXitzien, iso'll 
L Haupt and J b bmoler, Volkslteder der enden m der Ober 
und Niederlausttz (Grimm i, (h H M ) 

SORBY, HENRY CLIFTON (1826-1908), English muro- 
S( opist and geologist, was born at Woodbourne near Shefiield 
on the loth of May 1826 He early developed an interest in 
natural science, and one of his first papets related to the e\ca\a- 
t.on of valleys m Yorkshire He subsequently dealt with the 
physical geo^aph} of former geological periods, with the wive- 
strueture m certain stratified roiks, and tlie origin of slaty 
cleavage He took up the study of rocks and mmerals under 
the microscope, and published an important memoir Oti the 
Microscopical Structure oj Cryitah in iS^S {Quart Journ Geol 
Soc ) In England he was one ui the pioneers in petrography, 
he was awarded the Wollaston medal by tl e Geological 
Society of London in 1869, and when president of the society he 
published in his addresses the results of original researches on 
the structure and origin of limestones, and of the non-cdcireous 
stratified rocks (187C7-1880) He had previously been president 
of the Royal Microscopual Society He wrote on the construc- 
tion and use of the micro-spectroscope m the study of 'inimd 
and vegetable colouring matter, and in later essays he dealt 
with such varied subjects as the microscopical structure of iron 
and steel, and the temperature of the water m estuaries. He 
also applied his skill in making preparations of invertebrate 
animals for lantern-slides In 1882 he was elected president 
of Firth College, Sheffield, He died on the 9th of March 
1908 

SORCERY, magic, enchantment, witchcraft, the use of 
•'upposed supernatural powers by the agency of evil spirits 
called forth by spells, incantations, &c , on the part of the 
magician, sorcerer or witch The word meant originally divina- 
tion by means of the casting or drawing of lots, and is derived 
from the 0 Fr sor eerie, sorcter, a sorcerer, Med Lat sorttarius, 
one who practises divmation by lots, sortes (see Magic, Divina- 
tion and WrrcHCRArr) 

SORDELLO, a 13th-century Italian troubadour, born at 
Mantua, who is praised by Dante m the De vfdgart doquio^ 
in the Purgatorto made the type of patriotic pride He 
IS also the hero of a well-known poem by Robert BrowniDg, 
The real Sordello, so far as we have authentic facts about his 
life, hardly seems to justify these idealizations, though he was 
the most famous of the Italian troubadours About 1220 he 
appears at Florence in a tavern brawl, and in 1226, while at 
the court of Richard of Bonifazio at Verona, he abducts hiS 
master’s wife, Cunizza, at the mstigation of her brother, Ezze- 
lino da Romano The scandal resulted in his flight (1229) to 
Provence, where he seems to have been for some time. He 
entered the service of Charles of Anjou, and probably accom- 
panied him (1265) on his Naples expedition, m 1266 he was a 
prisoner in Naples The last documentary mention of him is 
m 1269, and he is supposed to have died m Provence, His 
chdact’c poem, VEnsenhamen d'onor, and hes love songs and 
satirical pieces have little in common with Dante’s presentation, 
but the mveetivc against negligent princes w'hich Dante puts 
into his mouth m the 7th canto of the Purgatorto is more ade- 
quately paralleled in his Serventese (1237) on the death of his 
patron Blaiatz, where he invites the princes of Christendom 
to feed on the heart of the hero 

lor Sordello s life and works see the edition of Ccsarc de Lollis 
(11 ilk, i8q(»), for Blow mug's poem see Stoplord Brookt s BtOu-mvg 
(1902) 

SORDINO, •^ORDOM, SoRDUNi, Italian terms somewivit 
prom is( uou sly applied bv various writers (i) to contrivam es 
tor dampmg or mutmg wind, stnng and percussion instruments 
{Sordini), (2) to a f.wnih of obsolete wind instruments blowm 
by me ins ot a double reed {Sendont or Sordun), ( ,) to x stnnt,ed 
m''trument. To these must xlso be add* d the SunhUina or 
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SordeUtna, a kind of musette invented (see Bagpipe) in Najdes 
in the 17th century, and evidently named after class 2 

1 Under the Italian term sordtm are ctnnpnsed the dampers 
used witli stringed instruments, such as the violin and the dampers 
of keyboard instruments, all well known, and described with the 
instruments themselves As a certain amount of misconception 
exists concerning the sordtm (Fr sourdines, Ger Ddmpfer), used 
from the 16th century with the trumpet and later with the hom, 
they may be briefly described It would appear that the art has 
almost been lost of m iking mutes for trumpets and French horns, 
which should affect the timbre only, giving it a certain veiled 
mysterious quality similar to that of the 50 ms houchSs or hand- 
stopped notes, but altccting the pitch not at all We read that 
when it is necessary to pioducc this peculiar timbre 011 the valve 
hom, as for mstanee in Wagner's Rhetngold, tlic rise of a serai tone 
in pitch caused by the introduction of the mute or the hand into the 
beU of the horn must be compt nsated by means of the second 
piston which lowers the intch a seim tone * 

If the sordino used early m the 17th century had had this effect 
of raising the pitch tlio fact would have been stated by such writers 
as Mersenne and Piac tonus it would, moreover, have rendered 
the mute useless with nistruments on which no sort of com 
pensation was possible If liomnich'' and J Frohlich,* however, 
describe the sordino which leaves the pitch unafleetod it con- 
sisted of a hollow cone ot wood or c-arjboard, truncated at the 
apex to allow the air to p iss through iikI escape through a hole in 
the base The boro of the instrument thus contmucel through the 
cone of the mute was the essential point, aiul the proportions to be 
maintained between the diamctcTs of the two bores weie also no 
doubt, of importance Doranieh expressly sbites that it w is when 
Hampel substituted a plug of cotton wool (therefore solid and 
providing no central passage for the air) for the mute , that he found 
the pitch of the horn raised a semi tone Dommeh s evidence is 
of value, for lus father was a horn player contemporary with 
Hampel, and he himselt was the intimate fnend and colleague of 
Punto, Hampel s most celebrated pupil 

2 The <;ordun or •tordoni family are often confused with the 
dolcians (Fr coiirtaud, Eng stngle curtail, Ger Kort or hortholt), 
from which, however, they differed radically This difference 
was not understood by Michael Practonus, who acknowledges his 
mystification The contra bass sordun, he says, hardly half the 
length of the contra fagotto, is yet practically of the same pitch, 
which 13 astonishing since the bore is only doubled once upon its< If 
as in the fagotto The kort likewise is of the same sue as the 
bass sordun, and yet m pitch it is but a tenor. The following 
description of the construction and acoustic properties of the sordoni 
will Clear np the mystery The body consisted of a evlmder of 
wood in which were cut two paralUl channels of narrow cylindrical 
bore, communicating with each other at the bottom through a 
bend, but not with ambient air At the top of tho cylinder was 

fitted a double ree 1 moiitlipieee giving access to the column of air 

at one end of the bore, while tht other was vented through a small 
hole in the side, similar to the finger holes, in the tenor, biss and 
contra members of tho family, the reed was attached to a curved 
brass crook similar to that of the fagotto So far the dcscuption 
would almost apply to the dolcian also, but in the latter there is 
the radical diftircncc that the bore of the channels is conical, so 
that it has the acoustic properties of the open pipe The sordun, 
however, liaving a cyluidncal bore, has the acoustic properties of 
the stopped pipe, i e tlie sound waves are twice the length of the 
pipe, so that to produce a sound of any given pitch, for instance 
for C, the bore need only be half the length, t « 4 ft long Over- 
blowing, on the sordoni, moreover, produced as first harmonic 
(the only one requin d for reed blown mstruraents m order to produce 
the diatonic scale for the second octave) not the octave, but the 
twelfth, or number 3 of the scries This accounts for the fact 
that instruments of the fagotto and dolcian type require but 6 or 
7 holes to give the diatonic scale throughout tlie compass, whereas 
the sordoni require 1 1 or 12 holes Practonus states tliat those 
figured by him (Plate XII ) have 12 open holes, and that some speci- 
mens have in addition two keys a hole is also bored through the 
bottom of tho instrument to allow the moisture condensed from the 
breath to be shaken out I he 12 holes are stopped by means of 
fingers and thumbs and by the ball of the hand or the fleshy under- 
part of the joints of the fingers The compass of the 5 sizes of 
sordom was as 1 41ows — 





’ See Victor Mahillon, ‘ Le Cor, Instruments d vent, pt 11 
(Brussels and London, 1907), pp 34 and 53 

- de ptemter et de second cor (Pins, c 1807), pp 3 and 4 

* Vollstandigc theor prikt Musikh hre fur allc bci cVm Or 
Chester gebrauehliehc lustrumentc (Cologne and Bonn c 1811) 


Two sourdines bdohging to the MuMum of the Brussels Conferva*' 
toire, said to be facsimiles of some instruments belonging to thq- 
emperor Maximilian I 's band, are reproduced m Captain C R Day’s 
Descriptive Catalogue of Muticdl Instruments (London, 1891) They 
differ slightly in construction from the Italian instruments described 
by Practonus The straight crook is set m the side of tho mstrtf-' 
munt, almost at right angles, the top of th<- cyhndcr is surmounted' 
by a cap, and there are but 6 open noles, the rest being covered by 
brass keys in wooden boxes The pitch of these instruments lies 
within a semi-tone of that of the contra-bass and bass of Praetohus 

(K SO 

SOREL» AGNES (c 1422-1450), mistress of King Charles VfJ 
of France, was bom of a family of tht lesser nobility at Fromen- 
teau m 'Touraine While still a girl she was attached to the 
service of Isabel of Lorraine, queen of Sicily, wife of Ren6 
of Anjou, the brother-inOaw of Charles VII From 1444 until 
her death m 1450 she was the acknowledged mistress of the kmg„ 
the first woman to hold that semi-ofiiiial position which was 
to be of so great importance in the subsequent history of the 
old regime Her ascendancy dated from the festivals at Nfmcy 
m 1444, the first brilliant court of Charles VII Here her great 
beautv captivated the king, w'hose love for her remained constant 
until her death He gave her wealth, castles and lands, and 
‘^ccured for her the state and distinction of a queen 1 his first 
public recognition of his mistress by a king of France scandal- 
ized all good people and awakened jealousy and intrigue Her 
sudden death from dvsentery, shortly after the birth of her 
fourth child, was accordingly attributed to pioison Burgundian 
historians even openly accused the dauphin, afterwards 
Louis XI , of her death, and later the enemies of Jacques 
Coeur, m their search for crimes to be brought against him, 
used this rumour to charge him with the one crime most 
likely to turn the king against him Her heart was buried 
m the abbey of Jumi^ges, her body in the collegiate church 
of Loches Contemporary writers all bear witness to her extra- 
ordinary beauty, but no genuine portraits of her have come 
down to us 

Legend has made an entirely different character of this first 
official mistress of the French kings The date of her birth was 
placed at about 1409, her liaison with the king dated from 
J433 Then, so the story ran, she drew him from his indolence, 
continuing the work of Joan of Arc, boin by nerving the king 
to warlike enterprises — she did apparently induce him to take 
part personally m the conquest of Normandy— and by surround- 
ing him with that band of wise advisers who really adminis- 
tered France during her ascendancy Recent investigation has 
exploded this romantic story by simply showing chat CTiarles VII 
had not met her until ten years later than in the legend 
Instead of being his sole good angel, she seems rather to have 
demoralized the king, who, hitherto chaste, henceforth ^ave 
himself up to courtesans Yet she favoured the best advisers 
of the king, and at least in this deserved the gratitude of the 
realm Pierre de Br 4 z 4 seems especially to have u>od Agnes 
to gam his ascendancy over the king 

See A Vallet do Vinville’s articles in Bihlioth^que de VEcole des 
Charles (3rd senes, tom 1 ) , and R Doquesne, Vie et a'ventures> 
gaiantes de la belle borel (1909) 

SOREL, ALBERT (1842-1906), French historian, was born 
at Honfleur on the 13th of August 1842 He was of a cliaractef- 
isticallv Norman type, and remained all his life a lover of his 
native province and its glories His father, a rich manufac-i 
turer, would have liked him to succeed to the business, but his 
literary vocation prevailed He went to live in Paris wlicre he 
studied law, and after a prolonged stay m Germany entered the 
Foreign Office (1866) He had strongly developed hlerar\ and 
artistic tastes, was an enthusiastic musician, even compo^Ing a 
little, and wrote both verses and novels, which appeared a little 
later(LaGra«deFflf<«?c, 1785-1793, in 1871, Le Docleur Egrn m 
1873), but he did not go much into society He was anxious to 
know and understand present as well as past events, but lie wts 
above all things a student In 1870 he was chosen as 'eerttary 
by M de Chaudordy, who had lieen sent to 1 ours as a delegate m 
charge of the diplomatic side of the problem of national di re r ,. 
m these affairs he proved himself a most valuable colkiborrto", 
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he was unremitting in his labours^ full of finesse, good temper 
and excellent judgment, and at the same time so discreet 
that we can onl\ guess at the part he plived in these terrible 
crises After the war, when Boutmv founaed the Ecoleltbre des 
snences politigues, Sorel was appointed to tea- h diplomatic 
hist or) (1872), a (lutv whuh he pci formed with striking success 
Some of hib courses have formed books Le Tiatfe Je Pans du 
20 novembre 1815 (1873), Ihstoire diplomatique de la guerre 
franeo-allemande {iH-] 5), we mav also add the Prens du droit des 
gens which he published (1877) m collaboration with his colleague 
ih^odore Fum k-Brcntano In 1875 Sorcl left the foreign 
office and became general secretary to the newlv created office 
of the Prestdcnce du senat Here again, m a congenial position 
where, without heavy responsibilities, he could observe and 
review affairs, he performed valuable service, especially under 
the presidency of the due d’Au.hffred Pasquier, who w'as glad to 
avail himself of his advice m the most serious crises of internal 
politics His duties left him, h iwever, sufficient leisure to 
enable him to accomplish the grsat work of his hie, I ’ Em ope et la 
1 evolution fratifaise His objeci; was to do over agun the work 
already done by Sybel, but from a less restricted point of \iew 
and with a c learer and more calm understanding of the chess- 
board of Furopc He spent almost thirty \ears in the prepara- 
tion and composition of the eight volumes of this hi-'toiy (vol 1 , 
1885, vol VI 11 , 1904) For he w^as not merely a conscientious 
scholar, the antlysis of the documents, mostly unpublished, 
on French diplomacy during the first yt.irs of the Revolution, 
which he ptiblislied in the Revue histonque (vol v -vii , x -xiii ), 
shows with what scrupulous care he read the innumerable des- 
patches whith passed under his notice He was also, and abote 
all things, an artist He drew men from the point of view of a 
psvchologist as much as of a historian, observing thim m their 
surroundings and being mteresUd m showing how greatly thev 
are slaves to the fatality of history It was this fatality which 
led the rashest of the Cnnventionals to resume the tradition of 
the Ancien Regime, and caused the revolutionary propaganda 
to end m a system of alli inees and annexations whu h carried on 
the work of Louis XIV This view is <ertainlv sugge ti\c, but 
incomplete, it is largely true when applied to tlie men of the 
Revolution, inexperienced or medioiie as they were, and in- 
competent to develop the enormous enterprises of Napoleon I 
In the earlier volumes we are readilv dominated by the grandeur 
and relentless logic of the drama whu h the autlioi unfolds 
before our eyes, in the later ones we begin to make some re‘er- 
vations, but on tlie whole the work is so ( ompkte and so power- 
fully constructed that it commands our admiration Side by 
side with this great general work Sorcl undtitook various 
detailed studies more or less directly bearing on liis subject 
In La Question d Orient au XP IIP siecle, les origines de la t'lple 
alliance (1878), he shows how the paitition of Poland on the one 
hand reversed the traditional policy of f ranee in eastern Furop( , 
and on the other hand contributed towards the salwition of re- 
publican France in 1703 In the Grands ecrnmins ‘’Cries he was 
responsible for Montesquieu{i^li-}) ani\ Mme de Slaelii9>()'i), the 
portrait which he draws of Montesquieu is all the moicMvid for 
the intellectual affinities which existed between him and the 
author of the Leitres persanes and the Esput des lots I^itr, 
in Bonaparte et Hoche en he produced a (ritual comparison 
which IS one of his most finished works (1896), and in the 
Recuetl des instructions donnees aux ambassadeurs he prepared 
vol 1 dealing With Austria (1884) Most of the ai tides which 
he contributed to various reviews and to the Temps newspaper 
have been collected into volumes Essats d'histoire et de critique 
(1883), Lectures Instoriques (1804), Nouveaux essats d'lnstoin et 
de critique (1898), ftudes de htteratwe et d'histoire (1901), in 
these are to Ix^ found a geat deal of information and of uieas 
not only about political men of the last two centuries, but also 
about certain literary men and artists of Normandy Honours 
came to him in ibundancc, as an eminent writer and not as a 
public official He was elected a member of the Academic dcs 
sciences morales ct politiqucs (December 18, 1889) on the death 
of Fustel de Conhnges, and of the Academic fiar^aise (1894) 


on the death of Tame His speeches on bis two illustrious 
predecessors show how keenly sensible he was of beauty, and how 
unbiised was his judgment, even m the <ase of tho«^e *(hom be 
most esteemed and lo\ed He had just obtained the great 
Pnx Osins of a hundred thousand fr mes, conferred for the first 
time by the Jnstitut do Frame, when he was stixken with hiS 
last illness and died at Pans on the 29th of June 1906 ' 

(C B^) ' 

SOREL, CHARLES, SiEUR de Souvicnv (1597-1674), French 
novelist and miscellaneous writer, was barn in d*ans about 
1597 Verv little H known of his life except that m 163s he wa<¥ 
liistonographcr of France He wrote on science, history aixi 
religion, but is only remembtred bv ins novels He trud to 
dcstioy the vogue of the pastoial romance by wntmg a novel 
of adventure, the Hisloire comique de Ptaiicion (1622) Tho 
cpisf dical adv nturcs of hrincion found many readers, who 
nevertheless rtsca-ved their admiration for the Asiree if 
intended to ridicule Sorel deiuled to make his intention un- 
mistakable, and in Le Berger eUfavagant ( 3 vols , 1627) he wrote 
a burlesque in winch a Parisian shjp-bi), his head Uiriud by 
sentiment chooses an unprepossessing mistress and starts life 
as a shepherd with a dozen slietfi on the banks of the Seme. 
Sorcl dicl not succeed in founding the novd of (hiracter, and 
what he arcomplishcd was more in the direction of farce, hut 
he struck a shrewd blow at romance Among his other works 
are Polyandre (1648) and La Connaissance des bans Itvfes (1673). 
He diC(i in Pans on the 8th of March 1674 

SOREL, a town and port of entry of Quebec, Canada, capital 
of Richdicu countv, 42 m N E of Montreal at the confluence 
of the Richelieu and St Laivrence rn ers Pop (1901), 7057 It 
IS on tlie Grand Irunk and the Quebe< Southern railways, and 
is a port of call for the Montreal and Quebec river steamers It 
(ontains iron and Father manuiu tones and shipbuilding is 
carried on It ocinipies the site of a fort built in 1665 bv A de 
Tracy to guard the route by wi) of the Richelieu to Lake 
Champlain and the IIud^on, and is named after the first coin* 
mandant of the garrison ^ ‘ 

SORGHUM, a genus of grasses belonging to the tribe Andirb- 
pogoneae, and imluding one of the most important tropical 
grams, tsorghum vuigare, great millet, Indian millet or Guinea 
com In India it is known as jawart (Hindustani), joutatt 
(Bengali), eholum ( I amil), and 
jonna (Telugu), and m the 
West Indies as Negro or 
Guinea com It is a strong 
grass, growing to a height of 
from 4 to 8 or oven j 6 ft , the 
leaves are sheathing, sol itarv^, 
and about 2 in broad and 2 1 ft 
in length, the panicles are 
contracted and dense, and the 
grams, which are enclosed in 
husks and protected bv atvns, 
are round, haid, smooth, shin- 
ing, brownish-rod, and some- 
what litter than mustard 
seeds The plant is cultivated 
m various parts of India and 
other countries of Asia, m the 
United States, and m the 
south of Europe Its culms 
and leav es afford excellent 
fodder for cattle, and the 
gram, of which the vicld in 
fivourable situations is up- 
wards of a hundredfold, is 
used for the same purposes 
as maize, rice, corn and other 
cereals 

Speaking of its cultivption, rdinul Hukel (m his article on 
“Gids'-ts” in Die miturhchen Pftanzeufav iltei ) savs the culture 
of Soighum probably had its origin in Africa, where a variety 
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knoivn aSidurm how culdvAted otfer the efllitfe cdntihent> tuid 
has become the most important cereal,! the natives also chew 
th^ stem, whKth contains sugar In Europe it is raised less for 
bread thom for raechaniqal purpoScb, the pahicles are made into 
the so-called nce-brooms and into bni^esi In Germany it 
IS occasionally raise<l for green fodder From the fruit the 
Kaffirs make an alcoholic drmk, Tialta, arid thte negroes one 
known as Mertsa Allied sptties are S btcolor, much valued 
m India as a iforage-plant, and S saccharatum^ cotritnonly called 
sorghum of, Chinese sugar-iano, which is extensively cultivated 
in China, North India and Africa The latter species is grown 
in America chiefly for the manufacture of molasses from its 
juice, andm trance as a Source of aicohoL 

A full account of the cultivation and use of the species in India will 
be found m Sir G Watt » DtUionavy of the Economic Products, of 
India (1893) 

SORIA, a province of Spain, formed in 1833 of districts 
belonging to Old Castile, and bounded on the N by Logroho, 
h by Saragossa, S bv Guadalajara and W bv Segovia and 
Burgos f*(xp (1900), 1150,462, area, 3983 sq m Soria is a 
bleak and lofty region, Ixjunded on three sides by mountains 
A)f<mge of sierras culminating m the peaks of lirbion (7389 ft ) 
and^CeboUera (7139 ft ) on the north, and the great Sierra del 
Mom avo(7707 ft ) on the east, separate the valley of the Duero 
(Douro) from that of the Ebro, while on the south it is divided 
from the yt^Uey of the Tagus by a continuation of the Sierra 
Guadarrama Almost the whole of the province belongs to the 
region watered by the Duero and its affluents This river rises 
among the southern slopes of Urbaon and traverses the province 
in a circuitous course, first to the south and then to the west 
The other nvera are mostly affluents of the Duero, but a few of 
the tributaries of the Ebro have their sources within the limits 
of the province The soil is not remarkable for fertility, a large 
proportion of the area being occupied with barren mountains, 
which arp covered with snow for a great part of the year, There 
arcj however, noisome places extensive forests of pme, oak and 
beech, while m others there are large tracts of pasture land, oni 
which numbers Pf cattle, sheep and swine arc reared^ Gr®n 
and vegetables are raised, but neither of very good quality, nor 
in sufficient r quantifies to supply the wants of the population 
The climftte isctjkl and dry, and the scenery grand, but austere 
Most of the people are employed m farming and rearing cattle, 
but the cutting and sawmg of timber and the preparation of 
charcoal also occupy a considerable number rherc is a great 
want ohfoads, and, although three railways traverse the pro- | 
Vince, odham^ce is consequently very limited Fine wool was 
formerly produced, but the only important articles of trade at 
present are timber, salt, asphalt, leather and cheese, which 
are sent to JMadnd and Aragon Salt and asphalt are the only 
mineiab' worked, though others are known to exist The 
capital, Sona, is described below The only other town with i 
more than 3500 inhabitants is EL Burgo de Osma (3509), an 
episcopal see Between 1887 ^^d 1900 the population decreased 
by nearly 7000, its density m the last-named year was 37 7 per 
sq m , or lower than that of any other Spanish province except 
Cuenca (37 6) The gradual depopulation of many districts is due 
to the stagnation of industry, and the attraction of emigrants 
to large towns outside the province 

SORIA, tlie capital of the Spanish provincjC of Soria, on the 
right bank of the river Duero (Douro), 155 m N E of Madrid 
by the Madrid- Alcune/a-Sona railway Pop (1900), 7151 
Soria has a provincial institute, schools for teachers of both 
sexes, many primary schools, savings banks, two hospitals, 
barracks, a theatre and a bull-ring The churches of Santo 
Domingo and San Nicolas the cloisters of the convent of San 
Juan, and several olhi r ct i Itsiastical buildings are fine speciraens 
of Romanesque work of the 12th and 13th centuries Near the 
Duero are the rums of the old citadel, and in many places the 
remains of the 13th centun, wells of the citv are >et standing 
fbe more modem streets are clean and well paved Fhe bridge 
aciciss the Duero is a massive structure, which formerly had 
a tower m the centre The population is chiefly agricultural. 


I but there are also flour mills, tanndrihs, pkittenes, fire j and somri 
trade in timber, wool and fruit is carri^ on 1 he Iberian tod 
' Carthaginian city of Jfumantia, captured m *33 b c by tha 
t Romans, after a long and heroic resist anoe, was situated 3 mj 
i N , on a hill overlookitig the confluence, of the small river Tera 
! with the Duero 

soRaxi, a town of south Russia, m the government of 
Bessarabia, 81 m N N W of Kishinev, m ? narrow ravine on 
the right bank of the Dnieper Pop (1900), 25,523, half of whom 
were Jews It is an important river port for the export of com, 
wool, fruit, wme and cattle Formerly it was the old Genoese 
colony of CMchionia, and has still the rums of a 13th-century 
Genoese castle In the 15th century the Moldavians erected here 
a fort, which the Poles took m the 1 7th century Peter the Great 
captured the place m 1711, but it was relumed to the Turks, and 
was onlv definitely»annexed to Ri ssia m 1812 (M. H S ) 

SOROLLA Y BASTIDA, JOAQUIN (1863- ), ^pani h 

pamter, was born m Valencia, and received his art education 
first in his native town and under F Pradilla, and then m Italy 
and Pans His first striking success he aoliicvul with “ Another 
Margaret,” which was awarded a gold medal m Madrid and was 
bought for the St Louis Gallery He soon rose to general fame 
and became the acknowledged head of the modern Spanish 
school of painting His picture of the ” Fishermen’s Return ” 
Was much admired at the Pans Salon and was inquired by the 
state for the Luxembourg Museum His exhibit at; the Pans 
Universal Exposition of 1900 won him a nudal of honour and 
his nomination as Knight of the Legion of Honour A spec lal 
exhibition of his works — figure subjects, landscapes and por- 
traits—at the Georges Petit Gallery m Pans in 1906 eclipsed 
all his earlier successes and led to his appointment as Officer of 
the Legion of Honour He is represented at the Berlin National 
Gallery, at the Venice and Madrid Museums, and in manv private 
collections m Europe and America, especially m Buenos Airts 
He painted portraits of King Alphon^o and Queen Victoria 
Euglnie of Spam, and a magnificent portrait group of the 
fatmiy of Don Aureliano de IBeruete Three of his works were 
'shown m London at the Spanish Exhibitmn, Gxuldhall, 1901 

SORRELf Rumex Aceiaa, a member of the natural order 
I Poiygonaceae, a hardy perennial, native to Britain and found 
tbroi^bout the north temperate zone The leaves are used m 
soups, salads and saueps Sorrel grows freely m any good garden 
soil, and is increased by dividing i^the roots during the early 
part of spring They should be planted m rows 15 to 18 m 
I apart The leaves, wlien fully grown, arc gathered singly 
The common garden sorrel is much superior to the wild plant , 
but the Belleville, which .s the kmd generally cultivated near 
Pans, IS still better> its leaves bemg larger and not so acid 
The Bhstered-leaved, which has large leaves with a blistered 
surface, has the advantage of bemg slow m running to seed 
French Sorrel {Rumex scu$a(us) is a hardy perennial, distributed 
through Europe but not native m Britain, with dtnsclv branched 
trailing stems The leaves are roundish, heart-shaped and 
glaucous, they are more acid than those of the common sorrel 
' SORRENTO (anc Surrenium, qv), a. city of Campania, Italy, 
in the province of Naples, lo m by electric tramway (along 
the highroad) S W from Castellammare di Stabirv, and served 
also by steamer from Naples (16 nu) Pop (1901), 6849 (town), 
8832 (commune) It stands on cliffs about 160 ft alxivc sea-level 
on the north side of the penin ula that separates the Bay of 
Naples from the Bay of Salerno Sorrento contains only a few 
ancient remains, and its present prosperity depends mainly on 
Its reputation as a place of resort both m winter and m summer. 
Its northerly aspect rendering it comparatively cool Its 
climate is delightful and healthy, and it is situated amid pictur- 
esque coast scenery The chief local industries are the inlaying 
of wood, sJk and lace-making and straw-plait mg, and the 
growing of oranges and lemons. In ancient times the Surrentme 
wines had a great repute 

In 1558 the corsair Pialy attacked the town and earned oft two 
thousand prisoners It was at Sorrento that Bernaido Tasso 
wrote his Amadtgt, and Torquato Tasso, to whom a marbh 
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gtJabie JiboB been eiectW m the Piazza, was born iri the town in 

t544* . 

SOSIdBNElS^ Greek dstrondmer and mathematinan, probably 
ofi 'AIexaftdtia, flourished in the ist century B c Aoc^mgto 
Piiny (Nat Eat xvini 25), he was -employed by Julius Caesar 
m the reform of the Roman calendar (46 b c ), and wrote three 
treatises,! Which he conscientiously corrected From another 
passage bf' Phny (n. it is mferred that bosigenes maintamed 
the doctrmb of the motion of Mefeury round the suti^ which is 
referred to by his contemporary Cicero, and was also held by the 
Egyptians^ 

The astronomer Is to be distinguished from the Penpatetic 
philosopher of the same name, who lived at the end of the 2nd century 
A n He was thi tutor of Alexander of Aplirodisia^ the most 
famous of the commentators on Aristotle He wrote a work 
on Rttofving Spheres, from which some important extnets have 
been presirvod in Simplicius's commontaiy ‘on Anutotlt’s De 
caeio fthc subject is fully discussed by i H Maitin, bur dtux 
Sosigene," iij A mala di. la fuL dcs h tires de Bordeaux, 1 , 1H79) 

SOSITHEUS (c 280 B c ), Greek tragic poet, of Alexandria 
Troas, a member of the Alexandrian “ pleiad ” He must have 
resided at some time in Athens, since Diogenes Laertius tells 
us (vn 5, 4) that he aUa< ked the Stoic Clean thes on the stage, 
and was hissed off by the audience As Suidas also calls him a 
Syracusan, it la conjei tured that he belonged to the literary 
circle at the court of ILcro II According to an epigram of 
Dioscondes in the Greek Anthology (Anth Pal vii 797) he 
restored the ‘at>r i drama m its original form A considerable 
fragment is extant of his pistoral play Daphms or Ltlyerses, m 
which the Sicilian shepherd, in search of his love Pimplc.i, is 
brought into connexion w ith the Phr^ gian reaper, son of M.das, 
who slew all who unsuccessfully competed with him m reapmg 
his corn, Heracles came to the aid of Daplinis and slew 
Lit>erpes,i 

See O CrusHis 5 w Lityerses m Roscher'a Lexihon der griechtschen 
und rotmschen M)thologn Ihe fragment of twenty one lines m 
Nauck's rragicorum graecorum fragmenta apparently Contains 
the beginning of the drama Two lines from the AethUus (probably 
tihe traditional first king of Llis, father of Liidymioiii) are quoted 
by Stobacus {Flor U 2j) 

SOTADES, Greek satirist, of Maronea m Thrace (or of Crete), 
chief representative of tiie wntets of coarse satirical poems, 
called composed m the Ionic dialect and m a metre 

nafned after him “ sotadir ” He lived m Alexandria durmg the 
reign of Ptoleiny II I^dadclphus (285-247 B.C ) For a vi^cnt 
attack on the king, on the occasion of h»s marriage to his own 
sister Arsmoey Sotades was imprusoned, but escaped to the 
island of Caunus; where he was afterwards captured by Patro- 
clus, Ptolemy’s admiral, shut up in a leaden chest, and thrown 
into the sea (Athe-naeus xiv p 620, Plutarch, De educaltone 
puerorutn, 14) 

Only A few gomnne fragnients of Sotades haVo been preserved 
(set J G Hornvmn, Plementa doctnnae tuetrtca*, ibiO), those m 
Stobaeus arc generally considered spurious Ennius translated 
some poems of this kind, included in his book of satires, under the 
name of Sold 

SOTER‘,pope from about 167 to 174 He wrote to the Chiirrh 
of Corinth and sent it aul His letter i«! mentioned m the reply 
given by Dionysius, bishop of Corinth, and Hamack thinks it 
can be identified with the second so-called epistle of Clement to 
the Corinlihians 

SOTHEBY, WILLIAM (1757-1833), English author, was bom 
in London on the 9th of November 1757 He was educated at 
Harrow, and subsequently procured a commission m a cavalry 
regiment In 1780 he retired from the army on his marriage 
and devoted himself to literature, beiommg a profrtrticnt figure 
m London literary soiiety His ample means enabled him to 
play the part of patron to mahy struggling authors, and his 
fr’cqds included Scott, Byron, Wordsworth, Colcndge, Southey, 
Hallam and Tom Moore He himself soon acquired a considtr- 
able reputation ^ a translator, his verse translation of Virgil’s 

1 Thd word Is also used of the dancirs in indtccnt ballets, to 
which such pm ms were probably written as an accompaniment 
In Greek and Lktin authors xltiaidos (anaedu'^) generally means 
‘ cata-mite " 


Georgtes (1800) being specially praised by contemporary critics, 
while m later life he published transhitions of the JUad and 
Odyssey He also wrote several hisloruai tragedies for ihc 
stage, of which one was acted, and some poems He died on 
the 30th of December 2833 

SGTHERN, EDWARD ASKEW (1826-1881), English actor, 
was bom m Liverpool on the 1st of April 1826, the ‘on of n 
mefchanti He began acting as an amateur, and in 1849 drifted 
into a professional engagement with a dramatic company at 
St Hellers in Jersey, where he appeared as C laude Melnotte in 
BulwerLytton’s Lady of Lyons Between then and 1 858 he play ed 
in various companies without partu ular success, m Birmingham 
and m America, where he went in 1852 On the 12th of May 
1858 Tom Taylor’s Our American Cousin, a play of no speiial 
merit, was brought out in New York, with Sothem m the small 
part of Lord Dundreary, a caricature of an English nobkman 
lie gradually worked up the humour of this part <-0 that it 
became the central figure of the play In 1861, when it was 
produced at the Hay market Theatre, m London, he made suth a 
hit that the piece ran for nearly five hundred nights “ Dundreary' 
whiskers ” became the fashion, and Dundrean' this, that or 
the other made its appearance on cverv side At various 
times Sothem revived the charai ter, wh’th retained its popu- 
larity in spite of all the extravagances to which he developed its 
amusing features, and his name will always bt famous in con- 
nexion with this role In I W Robertson s David Garrick 
(1864) he again had a great success, his acting m the title-part, 
which he created, being wonderfully effective He won wide 
popularity also from hiS interpretation of Sam Slingsby m 
Oxenford’s Brother Sam (1865) Sothem was a born comedian, 
and off the stage had a passion for practical joking that amounted 
almost to a mama His house in Kensington was a resort for 
people of fashion, and he was as much a favourite in America 
as m the United Kingdom He died in London on the 21st of 
January 1881 

Sothem had three sons, all actors, the second of them, Edward 
H SoTHERN(b 1859), being prominent on the American stage. 

SOTHIC PERIOD, in ancient Egyptian chronology, the period 
m which the ycir of 365 days circled m succession through all 
the seasons The tropical year, determined as it was,m Egypt 
by the heliacal rising of Sinus (Sothis), was almost exactly the 
Julian year of precisely 365 J days (differing from the true solar 
year, which was ii minutes less than this) The sothic period 
was thus 1461 years 

bcc FaYPr, Ancient, § F Chronology ” 

SOTO, PERDINANDO [Fernando, or Hernando] DE (1496 >- 
1542), Spanish captain and explorer, often, though wrongly, 
called the discoverer of the Mississippi (first sighted by Albnzo 
de Pmeda in 1519), was bom at Jeres de Caballeros, m Estre- 
madura, of an impoverished family of good position, and was 
indebted to the favour of Pedrarias d’Avih for the means of 
pursuing his studies at the university In 1519 he accompanied 
d’Avila on his second expedition to Darien In 1 528 he explored 
the coast of Guatemala and Yucatan, and in 1532 he led 300 
volunteers to rcinfon e Pizarro m Peru He played a prominent 
part m the conquest of the Incas’ kingdom (helping to seize 
and guard the person of Atahualpa, discovering a pass through 
the mountains to Ciuco, &c ), ancl returned to Spam with a 
fortune of 180,000 duiats, which enabled him to marry the 
daughter of his old patron d’\vila, and to maintvm the state 
of a nobleman Excited by the reports of Alvaro Nunez 
(Qibc^a de Vacca) and others as to the wealth of Pior d.i (a term 
then commonly used m a much wider exten^’on thin subse- 
quently), he sold great part of his property, g ithcn d a force of 
620 foot and 123 horse, armed four ships, .incl obtained from 
Charles V a commission as “ adelantado of the Lands of Florida” 
and governor of Cubi Sailing from San J i,( xr m April 1538, 
he first went to Havana, his advanced base of operations , starting 
thence on the 12th of May 1539 he landed m the same month 
in Fspintu Santo Bay, On the west coast of thi present state of 
Florida For nearly four years he led his men m fruitle s scan h 
of gold hither and thither over the south-east of the No th 
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Amfencan contincJnt Hi^ exact rdtXc is often doubtful , but jt 
soemd t«) have parsed north into Georgia as far as 35 N , then 
south to the neighbourhood of Mobile, and finally north-west 
towards the Mississippi ITiis river was reached early in 1541, 
and the following winter was spent oa the Ouachita, in modem 
Arkansas and Louisiana, west of the/ Mississippi As they were 
returning m 1542 along the Mississippi; De Soto died (either 
m May or June, the 25tb of June is perhaps the true date), 
and his body was sunk in its waters Failing in an attempt 
to push westwards again, De Soto’s men, under Luis Mbscoso 
de Alvarado, descended the Mississippi to the sea in nineteen 
days from a point dose to the jumtion of the Arkansas with the 
great river, and thence coasted along theGuli of Mexico to Panuco 

Of this unfortunate expedition throe very different narratives 
arc extant, of seonungly independent origin The first was pub- 
lished m 1 557 at ]' von,, anti piofcsscs to bo the work of a Portuguese 
gentleman of Llvas, \/ho h ul accompanied the cvpc Jujon Relofam 
ceniadetva dos trabalhos ^ ho gouevnadov do ratnldo d‘^outo & 
certos ftda\os porlugueits fassarmn no d' fcohrtmlto da Provtneta 
da Flonda Agora nouamete feita per hu fidalgo Delttas An 
Enghsh translation was published by Hakluyt m 1609 Preprinted 
lron> the lOn edition by the Hakluyt ‘^oculy [London, i» 5 i])» and 
another by an anonymous Iransl ttor m iCiho, the latter b( mg based 
on a French version by Cilrt de la Guette (Pans, 10S5) The 
“sceond narrative is the famous history of Florida by the Inca, 
GaicilasflO de la Veg i, who obt lined his information from a Spanish 
cava,licr engaged m the enterpnse, it wis completed in 1591, 
ippciired at Lisbon m 1605 under the title of La Ftonda del Ynca, 
and has sinee passed through many editions m vaiious lanmiiges 
file third is a report presf^ntc J to Charles V of Spam m his Council 
of the Indus in 1544, by Lms Hernandez ele BicJma, who had ac- 
<ompaiueel De Soto as Hij Majesty’s fictor It is to be found m 
iernaux Compaus’ " Rec leil de pixcs sur laFlonde” in the Htslo 
rtral Collections of Lowiann (Philadelphia, I'!'?©) and m W B Rye’s 
lepnnt for the Hakluyt Soooty of Hikluyts trinslation of the 
Portuguese narrative {The Discovery and Conquest of Terra Florida, 
London, 1851) 

See also Bancroft’s Iltslorv of the United States, vol 1 , J H 
M'Culloch, Iii.scarchcs concirntng tie Aboriginal Uistory of 
■imerica (Baltimore, t8»o), Albert t ''intin, " Syiu'psisof the Indian 
Tribes, ” in Arrhaeologia amencana, vok ii (Cambridge, Mass , 
1830), Thpmaa Nuttall, Jcurnal of Travels into the Arkansa Territory 
during iSig (Philadelphia, 1821), J W Monette, History 6 f 
the Discovery and Settlement of the Valley of the Mississippi (New 
York, 1846, 2 vols) 

SOU (0 Fr ^<i/,''Lat sohdtii, sc nummus), thp nntrid of the 
brgnze 5-ceritime French com, corresponding to the English 
“ halfpenny,” It is still Colloquially used in France in reckoning, 
and the franc, 2 and 5 franc pieces are krtotvn as pthe de mngt, 
qmrante and cent sous rcspeclivcl) , The solidus was onmnally 
a gold yout| fut>t struck a d 312 by (^nstantme the 

place of the aureus In the Eastern Empire tins golti com 
was the standard down to 1453, and, as the “ bezant,” circulated 
from Portugal to the Indies In the West after Pippm gold 
coinage and m silver became the standard, one 

jiound of silver making 22 sols {soli 4 t) and 264 denier s (denant)^ 
Under Charlemagne ope pound of silver— 20 sols =240 deniersj 
The Itiire \libra), the sol ppd the denier formed the universal 
money of account throughout Pranee until the Revolution , and 
they have left their mark on the English money symbols is d 
for pounds, shillings and ptnec 

SOUBISE, BENJAMIN DE BOHAN, Due de (? 1 589-1642), 
Huguenot leafier, younger biothcr of Henn de Rohan, inherited 
his title through his mother Catherine de Parthenay He served 
his apprenticeship as a soldier under Prince Maurice of Orange- 
Nassa in the Low Countr.es In the religious wars from 1621 
onwards his ekltr brother (hl(.fl^ commanded on land and in the 
south, Soubisc m the west and alorg the sea-coast IIis exploits 
in the conflict h ive been mp ithetically related by his brother, 
w'ho, if he was not quite in impm tial witness, was on the best 
military critics of the tunc Soubise’s chief exploit was a singu- 
1 irly bold and wcll-tondui ted attack (m 1625; on the Royalist 
fleet m the river Blavet (which induded the t utting of a Ixiom 
in the face of superior numbers) and the occupation of 014ron 
He commanded at Rochelle during the famous siege, and (if 
w'C mac believe his brother) the failure of the defence and of the 
English attack on Rhe w is mpinly due to the alternate obstinacy 
of the townsfolk and the English commanders in refusing to 


listen to Soubise’s advice. When surrender .becamd inevitable 
he fled to England, which he had previously visited m quest of 
succour , He died in 1642 m London The Saubise title after- 
wards served as the chief second designation (not for heirsr 
apparent, but for the chief collateral branch for the time being) 
of'the house of Rohan-Chabot 

The name Soubise appears again in the military history of 
France m the person of Charles de Rohan, Prince de Soubise 
(1715-1787), peer and marshal of France, tlie grandson of the 
pnnc»sse de Soubise, who is known to history as one of 
the mistresses of Louis XIV He accompanied Louis XV m the 
campaign of 1744-48 and attained high military rank, which 
he owed more to his courtiership than to his generalship. Soon 
after th6 beginning of the Seven Years’ War, through the 
influence of Mme de Pompadour, he was put m command of a 
corps of 24,000 mfcn, and in November 1757 he sustained the 
crushing defeat of Rossbach He was more fortunate, however, 
m his later militarv cmcer, and continued in the service until 
the general peace of 1763, after which he lived the life of an 
ordm irv courtier and man of fashion in Pans, dying on the 4th 
of Julv 1787 

SOUHAM, JOSEPH, Count (1760-1837), French soldier, was 
bom at I ubersac on the 50th of April 1760 and served m th^* 
French army as a private from 1782 to 1790 In 1792, having 
shown himself active in the cause of the Revolution, he was 
elected commandant of a volunteer battalion, and by 1793 lie 
had risen to the rank of general of division He served with 
credit under Pichegru m Holland (1795), but in 1799 fell into 
disgrace on suspicion of being concerned in Rovalist ihtrigucs 
He ivas remstated m 1800 and ser\ cd under Moreau m the Danube 
campaign of that >^car During the Consulate he appears to 
have been involved in con'/piracles, and along with his old com- 
manders Moreau and Pichegru was disgraced for alleged par- 
ticipation m that of Georges Cadoudal He regained his rank, 
however, m 1809, took a notable part in Gouvion St Cj^r’s opera- 
tions in Catalonia, and won the title of lount by his conduct at 
the action of Vieh, m which he was wounded In 1812 Marshal 
Massdna, m declining the command of Marmont’s army which 
had just been defeated at Salamanca, iccommmded Souhittn 
for the post 'Phe latter was thus pitted against Wellington, and 
by his skilful manoeuvres drove the Lnglish general back from 
Burgos and regained the ground lost at Salamanca In 1813 he 
distinguished himself again at Lulzin and at Leipzig (when he 
was wounded) At the fall of the Fust Empue he deserted the 
emperor, and ha\ mg Suffered for the Royalist cause Was well 
received by Louis XVIII , who gave him high commands 
These Sonham lost at the return of Napoleon and regained 
after the Second Restoration He retired m 1832, and died on 
the 28th of April 1837 

SOULARY, J08EPHIN [Joseph Marie] (1815-1891), French 
poet, son of a Lyons merchant of Genoese origin (Solan), was 
bofn on the 23rd of February 1815 He entered a line regimeiA 
when he was sixteen, serving for five years He was chef dc, 
bureau in the prefecture of the Rlionc from 1845 to 1867, and 
m 1868 he became librarian to the Palais des arts in his nati . i 
town He died at L)ons on the 28tb of March ^891 His 
works imlude A travers champs (1837), ]Les Cinq lordes du hiik 
(1838), Les Ephenteres (tw'o series, 1846 and 1857), Sonnets 
hunwrisHques (ipCst) , Les Figuhnes (1862), Pendant Vimctsipn 
(1871), Les Rimes ironiques (1877), )euK dimns (1882), and 
two comedies His CEuvres poetiques were collected in thre^ 
volumes (1872-7883) His 'bonnets humonsti que s cxttxQ.citd great 
attention, apd charmed their readers by the mixture of gaiety 
and tragedy His mastery over the technical diffiiulties of hi> 
art, especially in the sonnet, won him the title of the “ Benvenuto 
of rhyme ” 

See also Paul Mandton, ’^oulary et la Plhade lyonnaise (1884) 

SOULT, NICOLAS JEAN DE DIED, Duke of D \lm atia ( 1 769- 
1851), marshal of France, was born at Samt-Amans-la-Baslide 
(now in department of the Tam) on the 29th of March 1769, and 
was the son of a country notary at tliat place He was fairly well 
educated, and intended for the bar, but his father’s death when 
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he was still a boy made it necessary for him td seek hiS fortune, 
and he enlisted as a pnvate in the French infantry m 1785 His 
superior education ensured his promotion to the rank of sergeant 
after six >eajrs’ service, and in July 1791 he became instructor 
to the first battalion of volunteers of the Bas-Rhin He served 
with his battalion in 1792 By 1794 he was adjutant-general 
(with the rank of chef de brigade) After the battle of Fleurus, 
m which he greatly distinguished himself for coolness, he was 
promoted general of brigade 'by the representatives on mrsion 
For the next five years he was constantly employed in Germany 
under Jourdan, Moreau, KRber and Lefebvrc, and in 1799 he 
was promoted general of division ana ordertd to proceed to 
Switzerland It was at this time that he laid the foundations 
of his military fame, and he particularly distinguished himsi If 
m Massdna’s great Swiss campaign, and especially at the battle 
of Zurich He accompanied Massena to Genda, and acted as hi > 
principal lieutenant throughout the protracted sitge of that cit) , 
during which he operated with a detached force without the 
walls, and after many buitessful actions he was wourdtd and 
taken prisoner at Monte Cretto on the 13th of April 1800 The 
victory of Marengo restoring his freedom, he received the 
command of the southern part of the kingdom of Naples, and in 
1802 he Was appointed one of the four generals commanding tin 
Consular guara Though he was one of those generals who 
had served under Moreau, and who therefore, as a rule, disliked 
and despised Napoleon, Soult had the wisdom to show his de- 
votion to the ruling power, in consequence he was in August 1803 
appointed to the command-m-chief of the camp of Boulogne, and 
in May 1804 he was made one of the first marshals of France 
He commanded a corps m the advance on klm, and at Austcrlit/ 

V ) he led the decisive attack on the allied centre He pUved 
a gteat part in all the famous battles of the Grande Arm '^e, 
except the battle of Fnedland (on the day of which he forced his 
way into Komgsberg), and after the conclusion of the Peace 
of Tilsit he returned to France and was created (1808) duke of 
Dalmatia In the fc Uowmg year he was appointed to the com- 
mand of the 11 corps of the army with which Napoleon intended 
to conquer St am, and after winning the battle of Gamonal he 
w^as detailed bv the emperor to pursue Sir John Moore, whom 
he only caught up at Corunna 

hor the next four years Soult remained in Spam, and his 
military hi&tory is that of the Pemnsular War (qv) In 1809, 
after his defeat by Sir John Moore, he invaded Portugal and 
took Oporto, but, busying himself with the political isettlement 
of his conquests in the trench interests and, as he hoped, for his 
own ultimate benefit as a possible candidate for the throne, 
he neglected to advance upon Lisbon, and was eventually dis- 
lodged from Oporto by Sir Arthur Welle^iley, making a punful 
and almost disastrous retreat over the mountains After the 
bailie of Talavera he was made chief of staff of the French troops 
m Spam with extended powers, ard on the 19th of Novem- 
ber 1809 won the great victory of Ocafia In 1810 he invaded 
Andalusia, which he speedily reduced, with the exception of 
Cadiz In 1811 he marched north into Fstremadura, and took 
Badajoz, and when the Anglo-Portuguese armv laid siege to it 
he marched to its rescue, and fought the famous battle of Albuera 
(May 16) In 1812, however, he was obliged, after Welling- 
ton’s great victory of Salamanca, to evacuate Andalusia, and 
was soon after recalled from Spam at the request of Joseph 
Bonaparte, with whom, as with the other marshals, he had 
always disagreed In March 1813 he assumed the command of 
the IV corps of the Grande ArmSe and commanded the centre 
at Lutzen and Bautzen, but he was soon sent, with unlimited 
powers, to the south of France to repair the damage done by 
the great defeat of Vittona His campaign there is the finest 
proof of his pnius as a genexfd, although he was repeatedly 
defeated by the English under Wellington, for his soldiers were 
but raw conscripts, while those of Wellington were the veterans 
of many campaigns* 

Such was the military career of Marshal Soult His political 
career was by no means so creditable, and it has been said of 
him that he had character only m front of the enemy After 


the first abdication of Napoleon he declared himself a Royalist, 
received the order of St Louis, and acted as minister for war from 
the 3rd of December 1814 to the iith of Maicli 1815 When 
Napoleon returned from Elba Soult at once declared himself a 
Bonapartist, was made a peer of France and aelcd as major- 
general (chief of staff) to the emperor m the Ci>mpaign of Water- 
loo, m which role he distinguished lumself far less than he lu d 
d(me as commander of an over-matched arm> At the Second 
Restoration he was exiled, but not for long, for in 1819 he 
recalled and in 1820 again made a marshal of France He one i 
more tried to show himself a fervent Royalist and was made a 
peer in 1827 Alter the revolution of 1830 he made out that 1 c 
was a partisan of Louis Philippe, who welcomed his adhesir n 
and revived for him the title of marshal-general He served r 
mini, ter fur war from 1830 to 1831, as amba'-'^adoi cxtraordinL'i\ 
to London for the cororuition of Queen Victoria m 1838, an’ 
again as minister for war from 1S40 to 1844 In 1848, when 
laiuis Philippe was overthrown, Suilt again declared himst if 
a republican He d*cd at his ( asth of Soultbtrg, near In-, 
birthplai e, on the 26th of Novemlx,r if 31 ult himself wruic 
hut little He pulilished a memoir jusliKing his adhesion to 
Napoleon during the Hundred Davs, a cl ]m notes <<nd journals 
were arranged bv his son Napoleon Hector (1801-1837), who 
published tiv first part {Memoir es du tnanchal-genetal Soult) in 
1854 Le Noble s Menwires sur les operaltons des Fran(ais en 
Galicie are supposed to have been written from Soult papers 

See A Salld, Vie polthque du marichal Soult (Pans, 1834), A 
do GrozcUei, Le Mardchal Soult (Castres, 1851), A Combes, Histoire 
anecdot qne du tnarMial Soult (Castres, 1 8G9) 

SOUMETjALEXANDRE (1788-1845), French poet, was born on 
the 8th of February 1788 at Cubtelnaudaiy , dcparimcnt c f Aude 
His father wished him to enter the army, but an e irl> developt d 
love of poetry turned the boy’s ambition m other directions 
He was an admirer of Klopstock and Sohillcr, then little known in 
France, and reproached Mme dc Stael with lack of enthusiasm 
for her subject in £>e VAllemagne Soumet came to Pans in 
1810, and some poems in honour of ^Napoleon secured his nomi- 
nation as auditor of the Conseil d’Etat His well-known elegy 
La Pauvre fUle appeared in 1814, and two successful tragedies 
produced m 1822, Clytemnestre and Saul, secured his admission 
to the Academy m 1824 Jeanne d'Arc (1825) aroused great 
enthusiasm, and was the best of his plays Among his other 
pieces Elisabeth de France (1828), a weak imitation of ScJuller s 
Don Carlos, inav l)e noted, but Soumet’s real bent was towards 
epic poetry His most considerable work is a poem mspirtd 
by Klopstock, La Divine ipopee, which describes the descent of 
Christ into Hades Under Louis XVIII he became librarian 
of Samt-C loud, and subsequently was transferred to RambouiUet 
and to Compi^gne, He died on the 30th of March 1845, leaving 
an unfini{>hed epic on Jeanne d’Ac His daughter Gabrielle 
(Mme Beauvam d’Altenbeim) had collaborated with him m some 
of his later works 

SOUNDji subjectively the sense impression of the organ of 

* “ Sound ’* IS an interesting example of the numerous homone 
mous words in the English language In the sense in which it is 
tieated m this article it appears m Middle English as soun, and 
comes through Fr son fiom Lat sonus the 4 is a mere addition, 
as m tlic nautical term bound (outward, homeward Ixiund) foi 
the earlier boun,' to make r^dy, prepare In the adjectu il 
meaning, healthy, perfect, complete, chiefly used ol a deep undi - 
turbed sleep, or of a well based argument or doctrine, or of a person 
well trained in his profession, the word is m O Eng sund, and ippcars 
also in Ger gesund, Du gezond It is probably cognate with tin 
Lat sanus, healthy, whence the Eng sane insanity sanitation 
&c Lastly, there is a group of words •which etymologists ait in- 
clined to treat as being all forms of thcworrl which mO I'ng is sund 
me imng " swimming ’’ These words are for (i) the swim bladder 
of a hsh, (2) a narrow stretch of w iter between an inland sta an 1 
the ocean, or between an island and the mainland, &c cf Soind 
The, below, (3) to test or measure the depth of iny thing, particu 
larly the depth of water in lakes or seas (see Sounding, below) 
As a substantive the term is used of a suigical instrument for tl e 
exploration of a wound, cavity, &c , a probe In these sensts 
the word has frequently been referred to Lat sub undo, under the 
water and Fr sombre, gloomy, possibly from sub umbra, beneath 
the shade, is given as a paralleL 
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hearings and j^jectivelv tHe ’vibratory ihotnon which produces 
the 'sen«w»tion of wiund The phveiological and psychical 
aspects of sound are treated in the article Hearing In this 
article, which covers the saence of Aooastics; we shall consider 
only the physical aspect of sound, that is, the physical phenomena 
outside ourselves which excite our sense of hearing We shall 
discuss the disturbance which is propagated from the source 
to the ear, and which there produces sound, and the modes in 
which various sources vibrate and give rise to the disturbance 

Sound ts dm to Vibrations — We mav easily satisfy ourselves 
that, m every instance m which the sensation of sound is excited, 
the body whence the sound proceeds must hai’e Ivcen i brown, 
by a blow or other moans, into a state of agitation or tremor, 
implying the existence of a vibratory motion, or motion to and 
fro, of the particles of which it consists^ 

Thus, if a common glass-jar be struck so as to yield an audible 
sound, the cxisicnce of a motion of this kind may be felt bv the 
finger lightly applied to the edge of the gi«iss, and, on increasing 
the pressure so as to destroy this motion the sound forthwith 
ceases Small pieces of cork put in the )ar will be found to 
dance about during the continuance of the sound, water or 
spirits of wine poured into the glass will, under the same circum- 
stances, exhibit a ruffled surface ihe experiment is usually 
performed, m a more striking manner, with a bell-jar and a 
number of small light wooden balls suspended bv silk strings 
to a fixed ftame above the jar, so as to be just m contact with 
the widest part of the glass On drawing a Anolm bow across 
the edge, the pendulums are thrown off to a considerable dis- 
tance, and falling Ixu k are again repelled, and so on 

It IS also m manv cases possible to follow with the eve the 
motions of the particles of the sounding bpdv, as, for instance 
in the case of a violin strmg or any string fibced at both ends,, 
when the slrmg will appear through the perststcnce < 4 . visual 
sensation to occaipy at once ah the positiohs Which it successively 
assumes during its vibratory motum 

Sound takes 2 'tme ioTravel — If we ivatch arnaa brealting-s tones 
by the roadside some distance away, we can see the hammer 
fi^ll before we hear the bloW We see the steam issumg from 
the whistle of a distant eftgme long before we hear the sotind 
We see iightniiig before we hoar the thunder which spreads out 
from the flash, and the more distant, the flash the longer the 
interval between the two The weil-known rule of a mile for 
every five seconds between flash and ^ estimate- 

of the/ distance of the lightning 

Soi{nd needs a Matenai Midtum to Travel through — In order 
that the ear may be affected hy a soundmg body there must 
be continuous matter rckthuig all the way from the body to the 
car This Can be shown by suspending an electric bell in the 
receivei? of an air-purap, the wifes conveying the current passing 
through an air-tight cork closing the hole at the top of the 
receiver These wires ionti a miteiriali channel from the bell 
to the outside air, but if they are fine the sound which the> carry 
IS hardly appreciabule If while the air wathin the receiver is at 
atmospheric pressure the bell is set ringing continuously, the 
sound IS very audible But as the atr is withdrawn b> the pump 
the sound decreases, and when the exhaustion is high the bell 
lb almost inaudible 

LKuallv air is the medium through which sound travels, but 
it can travel through solids or hquids ThuiS m the air-pump 
experiment, before exhaustion it travels through the glass of 
the receiver and the base plate We may easily realise its trans- 
mission Uiruugb a solid bv putting the qw agamst a table and 
scrat( hing the wood at some distance, ana through a liquid by 
keeping both cars under water in a bath and tappmg the side of 
the bath 

Sound IS a Disturbance of the Wave Kind — As sound arises in 
geiieral from vibratuig bodies, as it takes tune to travel, and a?i 
the medium which cornos it does not on the whole travel fori 
ward, but subside-> into its original position when the sound has 
passed, we are forced tp conclude tmt the disturbance is of the 
wave kind We can at once gatJier, s/>rnc idea of the nature of 
sound waves m air by considermg how they are produced by a bell 


Let AB (fig I) be a sihall' portion of a b«ll vrhM^ vibrate* to and 
fra from Cl) to EF and back As AB moves fropi CD to p]F it 
pushes forward the l^er of air 
in contact with it That l^yqr 
presses against and pushes forward 
the next layer and so on» Thus 
a push or a compression of the 
air IS tpansnutied onwards in the 
direction OX As AB returns 
from EF towards CD the layer of 
air next to it follows it as if it 
ywre pulled back by AB. Really, 
of course, it is pressed into the 
space made for it by the rest of the air, and flowing Into this space 
it IS cxtc“nded It makes room for the next layer of aiV to movfe 
back and to be extended and so on, and an extension of the air is 
transmitted onwards following the compression which has already 
gone out As AB again moves from CD towaids El' another 
compression or pusji is sent out, as it returns from EF towards CD 
anothtr exterision or pull, and so on Tims waves are propagated 
along OX, each wave consisting otf one push and one pull, one wave 
emanating from each complete vibratibn to and fro of the source 
AB 
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Crova's Disk —We may obtam an excellent representation of 
the motion of the layers of air m a tram qf sound waves by 
means of a device due to Crova and known as “ Crova’s dndt ” 
A small circle, say 2 or 3 mm radius, is drawn on a card as m 
fig 2, and round this circle equidistant points, isay S or 12, arn 



token From these jximts as centres, circles ore drawn in succes- 
sion, each with radius greater than the last by a fixed amount, say 
' 4 or 5 ram In the figure the radius of the inner circle is 3 mm 
ind the radii of the circles drawn round it are 12, 16, 20, &c 
If the figure thus drawn is spun round ita centre m the right 
direction in its own plane waves appear to travel out from the 
centre along any radius If a second card with a narrow slit 
in it is heldLin front of the first, tnc sht runningifrom the centre 
outwards, the ware motion is still more evident. If the figure 
' be photographed as a lantern slide which is mounted so as to 
' turn round, the wave motion is excellently shown on the screen, 

' the compressions and extensions being represented by th^ 

I crowding in aaid opening out of the lines. 

Another illustration is afforded by a long spiral of wire with colls* 
say a m in diameter and ^ m. apart It may be hung no by threads 
so as to lie If ohe 18 ' 8hftJT?iy w, ft comt 

pression can be seen running along the spring 

The Disturbance tn Sound Waves is Longitudmcdkrr-Tht motion 
of a particle of air is, as represented m these iHuttrations, to 
and fro ^ ^ durection of propagation, s.e the disturbaami 
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l<5 “ lorigjti,idinal ’’ There ?s no “ transverse ” disturbance, that 
IS, there is in air no motion across the line of propagation, fori 
such motion could only be propagated from one layer to the 
next by the “ viscous ” resistani e to relative motion, and would 
(he away at a very short distance from the source. But trans- 
verse disturbances may be propagated as waves in solids For 
instance, if a rope is fixed at one end and held m the hand at the 
Other end, a transverse jerk by the hand will travel as a trans- 
verse wave along the rope In liquids sound waves are longi 
tudinal as they are in air But the waves on the surface of 
a liquid, which are not of the sound kind, are both longitudinal 
and transverse, th compound nature being easily seen m 
watching the motion of a floating particle 

Displacement Diagram -Wc can represent waves of longitudinal 
displacement by a, curve, and this enables us to draw very important 
conclusions in a very simple way Let a train df waves be passing 
from left to right in the direction ABCD (fig 3) At every point 
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let a line be drawn perpendicular to AD and proportional to thi 
duplaceraent of the particle which was at the jiomt before the 
disturbance begin Thus let the particle which was at L be at 
/, to the right or forwards, at a given mstant Draw LP upward 
and some convenient multiple of JJ Let the particle which was 
at M originally be at m it the given instint being displaced to 
tin left or ba< kwards Draw MQ downwatds, tht same multiple 
of Mm lit N be displaced forward to n Diaw NR the same 
multiple of N« and upwards If this is done for every point we 
obtain a continuous curve APByCRD which reprtsents the dis- 
placement at every pomt at tiie given mstant, though by a length 
at right angles to the actual difaplacomcnt and on an arbitrary 
scsle At the points ABCD thcic is no displacement, and the 
lino AD through these points is called the axis Forward dis 
placement is represented by height above the axis, backward 
displacement by depth btlow it In ordinary sound waves the dis 
placenreot is very minute, perhaps of the order 10-® cm , »o that 
wi multiply it perhaps by 100,000 in forming 1119 dif.pidc( ittcat 
curve 

Wave Length and Frequency — If the waves are continuous and 
each of the same shijie they form i tram, ind the dispUeement 
curve repeats itstlf The shortest distance in which this repetition 
occurs is called the wave length It is usually denoted by \ In 
3, AC ^ \ If the source makes n vibrations m one second 
ft IS ii^id to have jrcijueney ” n It sends out n. waves in tach 
second If each wave travels out from the source with velocity 
U the n waves emitted in one sieoncl must occupy a length U and 
therefore XJ —n\ 

Dtslrtbulton of Compression and Extension in a Wave — Let fig 4 
be the displacement diagram of a wave travelling from left to right 



Fig 4 


At A the air occupies its original position, while at H it is displaced 
towards the light or away from A since HP is above the axis. 
Between A and H, then, ami about H, it is extended At J the dis- 
placement IS foiw|ard, but since the curve at Q is parallel to the 
axis the displacement is approximately the same for all tht points 
close to J, and the air is neither extcn<hd nor compressed, but 
merely displaced bodily a distance reprtsenfid by JQ At B 
there is no displacement, but at K there is displacement towards 
B represented by KR, ? e there is compression At L then is also 
displacement towards B and again compression At M, as at J, 
th( re IS neither extension noi compression \t N the displacement 
IS away from C and there is extension The dotted eui\ e represents 
the distnbuteion of compression by height above the axis, and of 
extension by depth belove it Or we may take it as representing 
the prts.snre — excess over the normal pressure in compression, 
defect from it in extension 

Ihe figure shows that when the curve of displacement slopes 
down m the direption of propagation there is compression, and 
the pies,sui9 IS abpve the normil, and that wl^^J^ it slopes up, 11191:0 
IS extension, ^nd the pressure is below the normal 

Distribution of Yelpcitv m a Wave — If a wave travels Oh tvitljoiit 
alteration ^be iravellmg may be represented by pushing on the 
displacement curve Let the wave AQBTC (fig 5) travel to 


A'QBTC' in a very short time In that short time the displace- 
ment at H docceaaefe from! HiF to HP or by PP' The motion pf 
the particle la thereifore backwards towards A At J the displace 
ment remains the same, or the particle is not moving At K it 
increases by RR' forwards or the motion is forwards towards B 
At L the displ icement backward decreases, or tlie motion is forward 



At M, as at J, there is no change, and at N it is easily sttn tliat 
the motion is backward The distribution of vdocitj then is 
represented by the dotted curve and is forward when the curve 
is above the axis and backward when it is below 

Comparing hgs 4 and 5 it is sien that the velocity i3 forward in 
compression and bickwanl m cxti nsion 

The Rtlations between Displaccmtvt C nmpression and X elocitv — 
The relations shown by figs 4 and 5 in a general manner may 
easily be put mto exact form Let OX (fig 0) be the direction 
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of travel, and let x be the distance of any point M from a fixed point 

0 Let ON ^ X \ dx Let MP — y rt present the forwaril dis 
placenant of the particle originally 'it M, and NQ ^ y -{■ dv tliat 
of the partiele originally at N Tlu la^-tr of air ongiaally of thick 
ness dx now has thiekmss dx d\ , sinci N is disj)lacca forwards 
dy ihore than M The volume dx, then, has incieasefl to dx dv 
or volume i has increased to 1 -f dyjdx and the increase of volume 

1 13 dyjdx 

Let E be fhe bulk modulus of elasticity, defined as increase of 
piessurc - (Uenase of volume per unit volume where tin pressure 
increase is so kmall that this ratio is constant, w the small increise 
of pressure, and — (dyjdx) the volume decrease, then 

E =<»/( -- dyjdx) or a. /E 3- — dsjdx (i) 

This gives the relation between prtssure excess and displacement 

To find the relation iX the velocity to displacement and pressure 
we iJvill express the fact that the wave tiavcls on carrying all its 
conailions with it, sd that the displ icement now at M will arrive 
at N while the wave travels over MN Let U be the velocity of 
the wave and let u be the velocity of the particle originally at N 
Let MN dx Ddt In the tunc dt which the wave takes to 
travel over MN the particle displacement at N changes by OR, 
and gR - - udt, so that QR/MN = - «/U But gR/MN 
dyjdx Then 


tt/U -K — dyjdx ( 2 ) 

This gives the velocity of any particle m terms of the displacement 
Etpiating (ii) and (2) 

u/U = eo/E, (3) 

which gives the particle velocity m terms of thi pressure excess. 

Generally, if any condition. (f> in the wavt is earned forward 
unchanged with velocity U, the change of 4* at a mven point m 
time dt IS equal to the change of as we go bach along the curve 
a distance dx ~ XJdt at the beginning of dt 
^ I ^ 

dx~ V dt 


Then 


fjte Charactm sites of Sound II aves Cortespmiding lo Loudness, 
Pticfi and Quality — ^unds differ from eath other only in the 
three respects of loudness, pitch and quality 
The loudness of thi sound brought b\ a train of waves of 
given wave-length depends on the exUnt of tp and fro 
excursion of the air particles This is obvious d we consider 
that the greater the vibration of the source the greater is the 
excursion yf llji air in the issuing waves and the louder is the 
sound heaid Half thp total cxiursion is called the amplitude 
Thus in hg 4 QJ is the amplitude Methods of nit isuring the 
amplitude in soqnd waves m air have been devised and wiU 
be described latef We may sa) hen that the energ) or the 
intensity of tl>e sound of given wave length is proportional 
to the square of the amphtqde 
The pjtc}\ of a sound, the note which we assign to it, depends 
oif die number of ^aves re(;eived by the ear per second This is 
generally eqi}4l, to the nqinher of waves i suing from the source 
per seioiuJ, and therefore equal to its liequiney of vibration 
Experiments, which will be described most convenientlv when 
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wt <Ji5cus3 methods of deljermining the frequencies of source^^ 
prove conclusivtlyi that foe a giveft' note the fteqUency is the 
same whatever the source of that note, and that the ratio of the 
frequoncips of two notes forming a given musical interval is the 
same m whatever part cf the musical range the two note^ are 
situated litre it is sufluunt to say that the frequencies of a 
note, Its majiir thud, Us fifth and its octa\e, are m the ratios 
of 4 : 5 6- 8 

lihe quality or timhe of sound, i e that which differentiates 
a note sounded on one instrument from the same note on another' 
inUrument, depend, neither em amplitude nor on frequency or 
wave-length ^^e cm only conclude that it depends on wa\e 
form, a conclusion fully borne out bv investigation The dis- 
placement curve of the wave from a lumng-furk on its resonance 
box, or from the huinaii voiee sounding oo, are nearly smooth 
and symmetrical, a^ in fig 7a I'liat for the air waves from a 
violin are probably nearly as m fig ib 
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Calculation oj the VdocUv oj Sound Waves tn A tf — The velocity 
with which waves of lonuitndmal disturbance travel in air or 
m any other fluid <an be t.d< ulated from the resistance to com- 
pression and exten'ion and the density of the fluid It is con- 
venient to give this calculation before proceeding to describe 
the experimental detcrmmation of the velocity m air, m other 
gases and m water, since the calculation serves to some extent 
as a guide in conducting and interpreting the observations 
The waves from a sourtc sui rounded by a uniform medium at 
rest spread out as spheres with the source as centre If we tcI e 
one of these spheres a distance from the source \er> great a 
compared with a single wave-length, and draw a radius to a 
point on the sphere, then for some little wav round that point 
the sphere may be rcgaidcd as a plane perpendicular to the 
radius or the line of propagation Every particle in the plane 
will have the same displacement and the same velocity, and these 
will be perpendicular to the plane and parallel to the line of 
propagation The waves for some little distance on each side 
of the plane will be practu rlly of the same size In fact, we may 
neglect the divergence, and mav regard them as “ plane waves ” 
We shall investigate the velocity of such plane waves by a method 
which IS only a slight modihcation of a method given by W J M 
Rankine {^hil Trans , 1870, p 277) 

Whatever the form of a wave, w e could always force it to travel 
oh with that form unchanged, and with any velocity we chose, 
if we could apply any ' external ' force we liked to each particle, 
in addition to the mteinal '' foicc called into play by the com 
pressions or extensions For instance, if we have a wave with 
(hsi)laccment curve of form ABC (fig 8), and wc require it to travel 



Fig 8 

on m time dt to A'B'C' where AA' — Udt, the displacement of the 
pirlicle originally at M must change from PM to P M or by PP 
Ihis change can always bo effected if we can apply wliatever foicc 
may be nicdcd to produce it 

We shall investigate lh< external force needed to make a tram 
of plane waves travel on unchanged in form with velocity U 
We shall regard the external force as applied in the lorm of a 
presburo X per squ ire centimetre parallel to the hne of propagation 
and V aricd from point to point as required in order to make the dis- 
turbance travel on unchvngod in foim with the specified velocity U 
In addition there will be the internal force due to the change m 
volume, and consequent change in pressure, from point to point 
Supix)se that the whole of the medium is moved backwards in 
space along the line of propagation so that the undisturbed portions 
tra\ 1 1 w ith the velocity U The disturbance, or the tram of waves, 
IS then fixed in space, though fresh matter continually enters the 
disturbed region at one end undergoes the disturbance, and then 
leaves it at the other end 


Let A (fig 9) be a point fixed in space in the disturbed region, 
B a fixed point Where the medium is not yet disturbed, the medium 
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mbving through A and B from nght to left Since the condition 
'of the medium between A and 15 remains constant, even though 
the matter is continually changing, the momentum possessed by 
the matter betw cen, A and B is constant Then fore the momentum 
entering through a square centimetre at B per second is equal to 
the momentum leaving through a square centimetre at A Now 
the transfer of m<imoutum across a surface occurs in two ways 
firstly by the carriage of moving matter through the surface, and 
secondly by the force acting between the matter on one side of the 
surface and tlic matter on the other side U cubic centimetres 
move in per second at B, and if the density is the mass moving 
in through a square centimetre is pqU But it has velocity U, ancl 
therefore momentum oqU® is earned in In addition there is a 
pressure he tween ^the layers of the medium, and if this pressure 
m the undisturbed paits of the medium is P, momentum P per 
second is being tiansferred from nght to left across each seiuarc 
centimetre Hence matter the moving m is receiving on this 
aeeount P per seeonel from the matter to the nght of it The total 
momentum moving in at B is therelore P -H Now consider tht 

momentum leaving at A If the velocity of a particle at A relative 
to the unthsturbecl parts is u from left to nght, the velocity of th( 
matter moving out at A is U -* «, and the momentum earned 
out by the moving matter is p(U — «)** But the matter to the 
nght of A IS also leceiving momentum from the matter to the left 
of it at th< rate indicated by the force across A I ct the excess 
of pressure due to change of volume be so that the total 
internal ' pressure is P w There is ilso the " external " 
applied pressure X, and the total momentum flowing out per 
second is 

X + P h » 4" p(U — m)*® 

Equating this to the momentum entering at B and subtracting P 
from each, 

X + 5 + p(U - (4) 

Tf y IS the , displacement at and if E is the elasticity, substituting 

for tf anil u from (2) and {3), we get 

But since tlie volume dJV with density pg has become volume dAi -j- dy 
with density p, 



or X=>(E^poU>‘)dy/dx (5) 

If then we apply a pressure X given by (5) at every point, and move 
the medium with any uniform velocity U, the disturbance remains 
fixed in ^ace Oi if we now kctp the undisturbed parts of the 
medium fixed, tlie distuibance travels on with velocity U if wc 
apply the pressure X at every point of the disturbance 

If the velocity U is so chosen that E — pyU*® = o, then X = o, 
or tlic wvvt travels on through the action of the internal forces 
only, unchanged in form and with velocity 

U - ((,) 

The pressure X is introduced in order to show that a wave can 
be propagated unchanged in form If we omitted it we should 
have to assume this and cipiation (6) would give us the velocity 
of propagation if the assumption were justihcd But a prion wc 
arc hardly justified in assuming that waves can be propagated at 
all and certainly not justified in assuming that they go on unch ingcd 
by the action of the internal forces alone If, however, we jmt 
on external forces of the required type X it is obvious that any 
wave can bo propagated with any velocity, and our investigation 
shows that when U has the value m (6) then and only then X is 
21 ro eveiy where, and the wave will be propagated with that velocity 
when once set going 

It may be jnoted that the elasticity E is only constant for small 
volume changes or for small values of dy/dx 

Since by definition E — — v{dp!dv) — pldpjdp) equation (6) becomes 
U - d^dpldp) (7) 

fhc value U — di^tp) first virtually obtained by Newton 
{Pnnctpta, bk 11 , § 8, props 48- 49) He supposed that in au 
Boyle's law holds in the extensions and compressions, or that 
p _ kp, whence dpfdp = /, - p/p Ills value of the velocity 111 
air IS therefore 

U =■ sI{Plp) (Newton’s formula) 

At the standard pressure of 76 cm of mercury or 1,014,000 
dynes / sq cm , the density of dry air at 0“ C being taken as 
o 001293, WC get for the velocity m dry air at o® C 

Uq »= 28,000 cm sec (about 920 ft /sec ) 
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approximately Newton found 979 ft /sec But, as we shall see, 
all the determinations give a value of U, m the neighbourhood of 
33,000 cm /sec , or about 1080 ft /sec This discrepancy was not ex- 
plained till 1816, when Laplace {Ann de chtmte, 181O] vol ui ) pointed 
out that the compressions and extensions m sound waves m air 
alternate so rapidly tliat there is no time for the temperature 
inequalities produced by them to spread That is to say, mstead 
of using Boyle’s law, which supposes that the pressure changes so 
exceedingly slowly that conduction keeps the temperature constant, 
we must use the adiabatic relation p = Ap7, whence 
dpi dp = yApy-l =• yplp, 

and U = sjiypip) [Laplace's formula] (8) 

If wc take 7 = i 4 wc obtain appioximatcly for the velocity m 
dry air at o® C 

Ufl = 33,150 cm /sec , 

which IS closely in accordance with observation Indeed Sir 
G O Stokes {Math and Phys Papers, ni 14a) showed that a very 
small dcpartuie from the adiabatic condition would lead to a 
stifling 01 the sound quite out of accord with oiiservation 

If we put p kp{i ed) in (8) we get the velocity in a gas at 
f C 

TT,= V{7A{t+«/)} 

At 0° C wc liave = J{yf<)y and htneo 
U/ = Uy,y/(l -f- ftf) 

— Ufl (I o 00184/) ‘^mall values of f) (9) 
The velocity then should be independent of the barometric prersuie, 
a result confirmed by observition 

For two different gases with the same value of y, but with densi- 
ties at the same pressure and tempt rxture respectively pi ' iJ p., 
wc should have 

U1/U2 = V(f>2/Pl), (10) 

another result confirmed by observation 

Altf ration of Form of the Waves when Pressure Changes are Con- 
siderable — When the vilue of dyjdi^ is not very small E is no longer 
constant, but is rathei gi cater in compression and ratlisr le*ss m 
extension than 7P This can be seen by considering t'lit the 
relation between p and p is given by a curve and not by i straight 
line The consequence is that the compression travels rather 
faster, and the extension rather slower, than at the speed found 
above 

Wc may get some idea of the effect by supposing that for a short 
time the change in form is negligible In the momentum equation 
(4) we may now omit X and it becomes 

« + p(U - « P0U8 

Let us seek a more exact valu3 for w If when P changes to P -f « 
volume V changes to V — v, then (P + a,)(V — i)y = PV^, 

whence « = F{y" + U'' ‘ v) 

We have U— «=U(i — «/U) =U(i — v/V) since ujU — —dyldx~v/V 
Also since p(V — v) = p^V, or p = p(,/(i — v/V), tlien p(U — u)^ = 
VpoUHi -vfV) 

Substituting in the momentum equation, we obtain 

’vl' + v) + - v) " 

whence U->2f(.+Z+i “) 

Po\ 2 U/ 

If U — VfyP/po) i*’ the velocity for small disturbances, we may 
put Ufl for U in the small term on the right, an I we liave 

or U = Uo + i {7 t- i)« (n) 

This investigation is obviously not exact, for it assumes that the 
form IS unchanged, i c that the moment am issuing from \ (fig 9) 
is equal to that entering at B, an assunii>ticn no longer tenable 
when the form changes But for very small times the assumption 
may perhaps be made, and the result at It ist shows the way in which 
the velocity is affected by the addition of a small term depending 
on and changing sign with u It imphes tint the different pirts 
of a wave move on at different rates, so 1h H its form must change 
As we obtained the result on the supY*isition of unchanged lorm, 
we can of course only apjily it for such sh irt lengths and such short 
times tliat the jiart dealt with does ru l a preciably alter We sec 
at once that, vvhtrt m - o, the velocity has its ' normil " value, 
while where u is positive the velocity is m excess, and where « is 
negative the velocity is in defect of the normal wine If, then, 
a (fig 10) represents the displacement curve of a train of waves, 
i will repiesent the pressure execs, ai 1 paitielc velocity, and from 
(ii) we see that while tlie nodal cvindi 'ons of b, with £ o ?nd 
« = o, travel with velocity sJ{FIp), tin ertbts exceed that velocity 
by i(7 -i i)u, and the hollows fall short of it by 1(7 -f i)m, 
with tile result that the fronts of the pressure waves become 
steeper c^nd steeper, and tlie tram b changes into something 
like c If the steepness gets vtrj^ great our investigation ceases 
to apply, and neither experiment nor theory has yet shown what 
happens ]^obably there is a breakdown of the wave somewhat 
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hke the breaking of a water-wave when the crest gams on the next 
trough In o^dmary sound-waves the effect of the particle velocity 
in affecting the velocity of transmission must be very smalL 



Experiments, referred to later, have been made to find the 
amplitude of swing of the air particles 111 organ pqies Thus 
Mach found an amplitude 02 cm when the issuing waves vmii 
250 cm long Tht amplitude in the j>ipt w ts eertamlj much 
greater than in the issuing waves I et us t ike tlu 1 ittcr as o i mn» 
m the waves — a very extreme value 1 he maximum particle 
velocity IS 2irMa (where n is the frequency ind a tlie implitude) 
or 2iraU/A Ihis gives maximum u = about 8 cm /see , which 
would not seriously change the form of the wave in a lew wave 
lengths Meanwhile the waves are spreading out and the value 
of u IS falling in inverse projiortion to the (list nice Iroin the source, 
so that very soon its effect must become negligible 

In loud sounds, such as a peal of thunder from a near flash, or 
the report of a gun the effect may be considerable, and the rumble 
of the thunder and the prolonged boom of the gun may perhaps 
be in part due to the breakdown of the wave when the crest o 
maximum pressure has moved up to the front, though it is probably 
due m part also to echo from the surfaces of heterogeneous masse a 
of air But there is no doubt that w ith very loud explosive sound', 
the normal velocity is quite considerably exceeded Thus Rtgnault 
m his elassu^l experiments (described below) found that the velocity 
of the report of a pistol carried through a pipe diminished with the 
intensity, and his results have been confirmed by J Violle and T 
Vautier (see below) W W Jacques {Phil Mag , 1879, 7, p 219) 
investigated the transmission of a report from a cannon m different 
directions, he found that it rose to a maximum of 12O7 ft /sec at 70, 
to 90 ft in the rear and then fell off 

A very curious observation is recorded by the Kev G Fisher 
in an appendix to Captain Parry s Juwnal of a Second Voyage to 
the Arctic Regions In describing cxpenmcnls on the velocity of 
sound he states that ‘ on one day and one day only, February 9 
1822, the officer’s word of command fire was se viral times heard 
distinctly both by Captain Parry and inysilf about one beat of the 
ehronomettr [marly half a second] after Uh niort of the gun 
This is hardly to be explained by equation (ii), foi at the very Iront 
of the disturbance « *- o and tli- vilceity hould be normal 

The Energy in a Wave Train — Ihc oiuigy in a tram of waves 
carried forwani with the wavis is partly slio.inor potential energy 
due to change of volume of the air, partly kinetic energy due to the 
motion of the air as the wavis jiass We shell show that it we 
sum these up for a whole wave the potential energy is equal to 
the kinetic energy 

The kinetic energy per cubic centimetre is whete p is the 

density and u is the velocity of elisturbanu du, to tlu j assagt ( 
the wave If V is the undisturbed volume of a ‘"null portion oi 
the air at the undisturbed pressure P, and if it bceouus V — 
when the pressure mcreasts to P -f di, the average j nssurt during 
the change may be taken as P -f- Jw since llie ] res urt ixciss fe 
a small change is proportional to the cliange he nee Uu work 
done on the air is (P \u)v, and the woik doni per cubic centi- 
metre is (P -f i«)v/V The term Pi’/V added up foi i eoiiq kle 

wave vanishes, for P/V is constant and Su — o, since on the whol 
the compression equals the extension We have tlieii only to con- 
sider the term iwr/V 

But v/V = u/U from equation (2), 
and u — Em/U from equation ( p 
Then |wv/V *= ^Em^/U® = Ipu'^ from equation (6) 

Then in the whole wave the potential energy equals the kinetic 
energy and the total energy m a complete wave in a column i sq cm 

Qross-section is W « pu^dx 
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We may find here the vdue of this u'hen we have a tiain of waves 
m which the displacement is tfeprescnted by a sine curve df amplitude 

a, VIZ y = a sin ~ Ut) For a discussion of this type of wave, 

see below 


lit \ 


P pu^v = cos.^^(x - Ut)dx 


and 

Jo ' ' ‘ 

. Zpr^VM>/K (12) 

The energy-per cubic centimetre on tfho average la 

2 p 7 ^V^a^j\* (13) 

and the en'ergy passing per second through i sq cm perpendicular 
to the line of propagation is 

2 f»r^WjK^ (14) 

The Pressure of Sound Waves — Sound waves, like light wavts, 
exercise a small pressure against any surface upon which they im- 
pinge The existence of this pnssure has heen demonstrated 
expenmeni illy by W Altberg (Ann der Phystk, 1903, ii, p 405) 
A small cii cular disk at one end of a torsion arm formed part of 
a solid wall, but was free to move through a hole in the wall slightly 
larger than the disk \Vlien intense sound waves impinged on the 
wall, the disk moved back through the hole, and by an amount show mg 
a pressure of the older givin by the following investigation — 
Suppose that a tr un of waves is incidc nt normally on the surface 
S (fig II), and tlut they are absorbed there without reflection 
Let ABCD be a column of air 
I sq cm cross section The 
pressure on CD is equal to the 
momentum which it receives per 
second On the whole the air 
within ABCD neither gams nor 
loses momentum, so that on the 
whole It receives as much 
through AB as it gives up to CD 
FtO II * If P IS the undisturbed pressure 

and P + « the pressure at AB, 
the momentum entering through AB per second is J’ (P*H » + (>u^)dtf 
But "Pdt = P is the normal pre*ssure, and as w e only wish to find 
the excess we may leave this out of account. 

The excess pressure on CD is therefore (« -{- pu^dt But the 

values of w -|- pu^ which occur successively during the second 
at AB exist simultaneously at the beginning of the second over 
the distance U behind AB Or if the conditions along this distance 
U could bo nuimtamed constant, and wc could travel back along 
it umformly m one second, we should meet all the conditions actually 
amvmg at AB and at the same intervals If then d( is an element 
of the path, putting dt =« d^\J, we have the average excess of 
pressure 

P ^ 

Here is an actu U length in the disturbance We have & and it 
expressed in teiins of the original length dx and the displacement 
dy 90 that we must put d( ^ dv ~l tfy = (i -p dyldx)dx, and 

P = ~ {w+pu’^^l + 

Wo have already found that if V changes to V - 

= tP (v + ^ + 5 




Vv^ 

since e/V =* — dyjd 

We also hive pit- — p u^j(i d\ldv) Substituting these values 
and neglecting powers of dyjdx alxive the second we get 




dx 


= o since the sum of the displacements = 
puttmg (dyfdxy =- (m/U)®, we have 


, 7 + 


i /o 


i(y f i) average energy per cubic centimetre, (15) 

a result first published by Lord Rayleigh (Pfnl Mag , 1905, 10, 

^ ^ the tram of waves is reflected, the value of p at AB will be the 
sum of the values for the two traixis, and will, on the average, be 
doubled The pressure on CD will therefore be doubled But 
the energy will also be doubled, so that (15) still gives the average 
excess of pressure 


^upertmentcH T)eteminhtioHi vf the Velocity of Sound 

An obvious method; cf detenmttmg the velocity of sound 
m air consists in starting some sdund, say by firing a gun, and 
stationmg an observer at some measured distance from the 
gun The observer measures by a dock or chronometer the 
time elapsing between the receipt of the flash, which passes 
practically instantaneously^ and the receipt of the report The 
distance divided by the time gives the velocity of the sound 
The velocity thus obtained will be affected by the wind For 
instance, William Derham {Phil Trans , 1708) made a senes 
of observations, noting the time taken by the report of a cannon 
fired on Blackheath to travel across the Thames to Upminster 
Church in Essex, 22 J m away He found that the time varied 
between 55 J seconds when the wind was blowing most strongly 
with the sound, to ^3 seconds when it was rtiost strongly against 
the sound The value for still air he estimated at 1142 ft per 
second He made no correction for temperature or humidity. 
But when the wind is Steady its effect may be eliminated by 
“ reciprocal ” observations, that is, by observations of the timfl 
of passage of sound m each direction over the measured distance 

Let D be the distance, U the velocity of sound in still air, and 
w the velocity of the wind, supposed for simplicity to blow directly 
from one station to the other Let T, and Tg be the observed times 
of passage m the two directions we have U -f a/ = D/Tj and 
U — w =» D/Tj Adding and dividing by 2 

If T, and T, are nearly equal, and if T = J(T, -|- TJ, this is very 
nearly U = D/T 

The reciprocal method was adopted in 1738 by a commission 
of the French Academy (Metnotres de Vacademte des sciences^ 
1738) Cannons were fired at half-hour intervals, alternately 
at Montmartre and Montlh^ry, 17 or 18 m apart There wefe 
also two intermediate stations at which observations were 
made The times were measured by pendulum cloi ks The result 
obtained at a temperature about 6® C was, when converted to 
metres, U = 337 metres/seeond 

The theoretical investigation given above shows that if U 
IS the velocity m air at f ( then the velocity U„ at 0° C m the 
same air is independent of the barometric pressure and that 
Ua = U/(i + o 00184/), whence Uo = 332 met /sec 

In 1822 a commission of the Bureau des Longitudes made 
a senes of experiments between Montlh6ry and Villejuif, ii m, 
apart Cannons were fired at the two stations at interval^ 
of five minutes Chronometers were used for timing, and the 
result at 15 9° C was U — 340 9 met /sec , whence U,, = 330 6 
met /sec (F J D KragOyConnaissance des temps 1825) 

When the measurement of a time interval depends tm an 
observer, his “ personal equation ” comes m to affect the 
estimation of the quantity This is the interval between the 
arrival of an event and his perception that it has arrived, or 
it may be the interval between arrival and his record of the 
arrival This personal equation is different for different observers. 
It may differ even by a considerable fraction of a second,- 
It IS different, too, for different senses with the same observer^ 
and different even for the same sense when the external stimuli 
differ in intensity When the interval between a flash and a 
report is measured, the personal equations for the two amvalife 
are, in all probability, different, that for the flash being most 
likely less than that for the sound In a long senes of experi- 
ments carried out by V Regnault in the years 1862 to 18^ on 
the velocity of sound in open air, in air in pipes and m various 
other gases in pipes, he sought to eliminate personal equation 
by dispensing with the human element m the observations, 
using electric receivers as observers A short account of these 
experiments is given in Phil Mag , 1868, 35, p 161, and the 
full account, which serves as an excellent example of the extra- 
ordinary care and ingenuity of Regnault’s work, is given in the 
Mimoires de Vacadimte des saences, 1868, xxxrvm On page 
459 of the Metnotre will be found a list of previous tatefu! 
experiments on the velocity of sound 
In the opent«ir experiments the receiver consisted of ft Jkurgip 
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cone having a thin m,dia-ruhber jnemhrane strotche 4 over its 
narrow end A small metal disk was attached to the centre 
of the membrane and connected to earth bv a fine wire A metal 
oontact-piccc adjustable by a screw could be made to just touch 
a point at the centre of the disk When contact was made it 
completed an electric cm uit which passed to a recording station, 
and there, by means of an electro-magnet, actuated a style 
writmg a record on a band of travelling smoked paper On 
the same band a tuning-fork electrically maintained and a 
seconds clock actuatmg another style wrote parallel records 
The circuit was continued to the gun which served as a source, 
and stretched across its muzzle When the gun was fired, 
the circuit was oroken, and tlie break was recorded on the paper 
The circuit was at once remade When the wave travelled 
to the receiver it pushed back the disk from the contact piece, 
and this break, too, was recorded The time between the breaks 
could be measured m seconds by the clock signals, and in 
fractions of a second by the tunmg-fork record The receiving 
apparatus had what we may term a personal equation, for the 
break of contact could only take p'ace when the membrane 
travelled some finite distance, ejcceedingly small no doubt, 
from the contact-picce But the apparatus was used m such a 
way that this^could be neglected In some experiments m 
which contact was made instead of broken, Regnault determined 
the personal equation of the apparatus 

To eliminate wind as far as possible reciprocal firing was 
adopted, the interval between the two firings being only a few 
seconds The temperature of the air traversed and its humidity 
were observed, and the result was finally corrected to the velocity 
m dry air at o° C by means of equation (lo) 

Regnault used two different distances, viz izfso metres and Z445 
metres, obtuning from the first Uq = 3Ji 37 met /sec , but the 
number of experiments over the longer distance was greater, and ho 
appears to have put more confidence in the result from them, viz 
Uo = 310 71 met /sec 

In tlve Phi Trans , 1872, 102, p i, is given an interesting deter- 
mination made by E J Stone at the Cape of Good Hope In this 
experiment the jiersonal equations of the observers were deter- 
mined and Ulowed for 

Velocity of Sound tn Atr and otiter Gases tn Pipes -^In the 
memoir citccl above Regnault gives an account of determinations 
of the velocity in iir in pipes of great length and of' diameters 
ranging from o 108 metres to i i metres He used various 
sources and the method of electric registration He found 
that in all cases the velocity decreased with the didincter 'Ifie 
sound travelled to and fro m the pipes several times before the 
signals died away, and he found that the velocity decreased 
with the intensity, tending to a limit for very feeble sounds, 
the limit being the same whatever the source This limit for 
a diameter i i m was Uq = 330 6 met /sec,, while for h diameter 
0 108 It was Uy = 324 215 met /sec 

Regnault also set up a shorter length of pipes of diameter 
0 108 m in a court at the College de France, and with this 
length he could use dry air, vary the pressure, and fill with other 
gases He found that within wide limits the velocity was inde- 
pendent of the pressure, thus confirming the theory Com- 
paring the velocities of sound and Ug in two different gases 
with ciensitics and p^ at the same temperature and pressure, 
and with ratios of specific heats y,, y^, theory gives 
VJU, - v/{7W72Pi} 

This formula was very nearly confirmed for hydrogen, carbon 
diQxide and nitrous oxide 

J Violle and T Vautier (Ann chitn phys , 1890, vol 19) 
made observations with a tube 07m in diameter, and, 
usmg Regnault’s apparatus, found that the velocity could be 
represented 

331 3 {H-C<v/P), 

where P is the mean excess of pressure a ve the normal. 
According to von Helmholtz and Kirchhoff the v^ocity m a 
tube should be less than that m free air by a quantity depending 
on the diameter of the tube, the fuequency of the note used, 
mid the viscosity of the gas (Rayleigh, Sounds vol n, 347-^). 


Coruectmg the velocity obtamed m the 0*7 m, tube by Kirch- 
hofi’s formula, Violle and Vautier found for the velocity m open 
air at o* C 

Uq —331 met /s(,c 

With a probable error estimated at ± 0 lo metre. 

It is obvious from the various experiments that the velocity 
of sound m dry air at 0° C is not yet known with very great 
accuracy At present we cannot assign a more exact value 
than 

Vo « 8S1 metres per second 

Violle and Vautier made some later expenments on the 
propagation of musical sounds in a tunnel 3 metres in diameter 
(Ann chxm phys , 1905, vol 5) They found that the velocity 
of propagation of different musical sounds was the same 
Some curious effects were observed in the formation of har- 
monics in the rear of the primary tone used These have yet 
to find an explanation 

Velocity of Sound tn Water — The velocity in water was 
measured by J D Colladon and J K F Sturm (Ann chtm 
phys , 1827 (2), 36, p 236) in the water of Lake Geneva A bell 
under water was struck, and at the same instant some gunpowder 
was flashed m air above the bell At a station more than 
13 kilometres away a sort of big ear-trumpet, closed by a mem- 
brane, was placed with the membrane under water, the tube 
rising above the surface An observer with hvs ear to the tube 
noted the interval between the arrival of flash and sound The 
velocity deduced at 8 i® C was U = 1435 met /sec , agreeang 
very closelv with the value calculated from the formula 
L2 = E/p 

Experiments on the velocitv of sound in iron have been made 
on lengths of iron piping by J B Biot, and on telegraph wires 
by Wertheim and Brequet The experiments were not satis- 
factory, and it IS sufiicient to say that the results accorded 
roughly with the value given by theory 

Refltctton of Sound 

When a wave of sound meets a surface separating two media 
it IS in part reflected, traveihng back from the surface into the 
first medium again with the velocity wath which it approached 
Echo is a familiar example of this The laws of reflection of 
sound are identical with those of the reflection of light, v«. (i) 
the planes of incidence and reflection are coincident, and (2) 
the angles of incidence and reflection arc equal Experiments 
may be made with plane and curved mirrors to verify these 
laws, but It IS necessary to use short waves, m order to dimmish 
diffraction effects For instance, a ticking watch may be put 
at the focus of a large concave metallic mirror, which sends a 
I parallel “ beam ” of sound to a second concave mirror facing 
' the first If an ear-trumpet is placed at the focus of the second 
, mirror the ticking may be heard easily , though it is quite in- 
audible by direct waves Or it may be revealed by placing a 
sensitive flame of the kind described below with its nozzle at 
the focus The flame jumps down at every tick 

Examples of reflection of sound in buildings are only too 
frequent In large halls the words of a speaker are echoed 
or reflected from flat walls or roof or floor, and these reflected 
sounds follow the direct sounds at such an mterval that syllables 
and words overlap, to the confusion of the speech and tlie 
annoyance of the audience 

Some curious examples of echo are given m Herschel’s article 
on “ Sound ” in the Encyclopaedia Metropolitans, but it appears 
tiiat he IS in error m one case He states that in the whispering 
gallery m St Paul’s, London, “ the faintest sound is faithfully 
conveyed from one side to the other of the dome but is not heard 
yat any intermediate point ” In some domes, for instance m 
a dome at the university of Birmingham, a sound from one end 
of a diameter is heard very much more loudly quite close to 
the other end of the diameter than elsewhere, but in St Paul’s 
laird Rayleigh found that “ the abnormal loudness v^ith which 
a whimper is heard is not confined to the position diametrically 
opposite to that occupied by the whisperer, and therefore, it 
W9uld appear, does not depend materially upon the symmetry 
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of the dome The whisper seems to creep round the gallery 
horizontally, not necessarily along the shorter arc, but rather 
along that arc towards which the whisperer faces This is a 
consequence of the very unequal audibility of a whisper in front 
and behind the speaker, a phenomenon which may easily be 
observed in the open air ” {Sound, ii § 287) 

Let fig 12 represent a horizontal section of the dome through 
the source P Let OPA be the radius 
through P Let PQ represent a ray 
of sound making the angle 9 with the 
tangent at A Let ON( = OP cos 0 ) 
be the perpendicular on PQ Then 
tiK u fleeted ray OR and the ray 
reflected at R, and so on, will all 
touch the circle drawn with ON as 
radius A ray making an angle less 
than 0 with the tangent will, with 
its reflections touch a larger circle 
Hence all rays between ± 0 will be 
confined m the space between the 
outer dome and a circle of radius 
OP cos e, and the weakening of in- 
tensity will be chiefly due to vertical 
spreading 

Rayleigh points out that this clinging of the sound to the 
surface of a concave wall does not depend on the exactness of the 
spherical form He suggests that the propagation of earthquake 
disturbances is probably affected by the curvature of the surface 
of the globe, which may act like a whispering gallery 

In some cases of echo, when the original sound is a compound 
musical note, the octave of the fundamental tone is reflected 
much more strongly than that tone itself This is explained 
by Rayleigh (Sound, n § 296) as a consequence of the irregu- 
larities of the reflecting surftice The irregularities send back a 
scattered reflection of the different incident trains, and this 
scattered reflection becomes more copious the shorter the wave- 
length Hence the octave, though comparatively feeble m the 
incident tram, may predominate m the scattered reflection 
constituting the echo 

Refraction of Sound, 

When a wave of sound travelling through one medium meets 
a second medium of* a different kind, the vibrations of its own 
particles are communicated to the particles of the new medium, 
so that a wave is excited in the latter, and is propagated through 
It with a velocity dependent on the density and elasticity of the 
second medium, and therefore differing m general from the 
previous velocity fhe direction, too, m which the new wave 
travels is different from the previous one This change of 
direction is termed refraction, and takes place, no doubt, accord- 
ing to the same laws as does the refraction of light, viz (i)The 
new direction or refracted ray lies always in the plane of tnctdence, 
or plane which contains the incident ray (t e the direction of 
the wave in the first medium), and the normal to the surface 
separating the two media, at the point in which the incident 
ray meets it, (2) The sine of the angle between the normal and 
the incident rav bears to the stne of the angle between the normal 
and the refracted ray a ratio which is constant for the same 
pair of media As with light the ratio involved m the second 
law is alwavs equ il to the ratio of the velocity of the wave in 
the first medium to the velocity m the second, m other words, 
the Sines of the angles m question are directly proportional to 
the vdoaties 

Hence sound rays, in passing from one medium into another, 
are bent irt to'wards the normal, or the reverse, according as the 
■velocity of propagation m the former exceeds 
or falls short of that m the lattfer Thus, for 
instance, sound is refracted towards the per- 
pendicular when passing into air from water, 
or into carbonic acid gas from air, the 
converse is the case when the passage takes 
place the opposite way 
It further follows, as in the analogous case 
of light, that there is a certain angle termed 
the cntictd angle, whose sine is found by dividing the less by 


the greater velocity, such that all rays of sound meeting the 
surface separating two different bodies will not pass onward, 
but suffer total reflection back into the first body, if the 
velocity m that body is less thaji that m the other body, and 
if the angle of incidence exceeds the limiting angle 
The velocities in air and water being respectively 1090 and 
4700 ft the limiting angle for these media may be easily shown 
to be slightly above 15^° Hence, rays of sound proceedmg 
from a distant source, and therefore nearly parallel to each other, 
and to PO (fig 13), the angle POM being greater than 15}°, will 
not pass into the water at all, but suffer total reflection Under 
such circumstances, the report of a gun, however powerful, 
should be inaudible by an ear placed in the water 
Acoustic Lenses — As light is concentrated into a focus by a 
convex glass lens (fgr which the velocity of light is less than for 
the air), so sound ought to be made to converge by passing 
through a convex lens formed of carbonic acid gas On the 
other hand, to produce convergence with water or hydrogen gas, 
in both which the velocity of sound exceedi its rate in air, the 
lens ought to be concave These results have been confirmed 
experimentally by K F J Sondhauss (Rogg Ann , 1852, 85 
P 378), who used a collodion lens filled with carbonic acid He 
found Its focal length and hence the refractive index of the 
gas, C Hajech (Ann chtm phys , 1858 (in), vol 54) also 
measured the refractive indices of various gases, using a prism 
containing the gas to be experimented on, and he found that the 
deviation by the prism agreed very closely with the theoretical 
values of sound m the gat> and m air 
Osborne Revnolds (Pror Roy Soc , 1874,22, p 531) first pointed 
out that refraction would result from a variation m the tempera- 
ture of the air at different heights The velocity 
of sound m air is independent of the 
but varies with the temperature, its value at f C, 
being as we have seen 

U = U„(i + 4 «/), 

where is the velocity at 0® C , and a is the coefficient of 
expansion 00365 Now if the temperature is higher overhead 
than at the surface, the velocity overhead is greater If a wave 
front IS m a given position, as a i (fig 14), at a given instant 



Fig 14 


the upper part, moving faster, gams on the lower, and the front 
tends to swing round as shown b> the successive positions in 
a 2, 3 and 4 , that is, the sound tends to come down to the 
surface This is well illustrated by the remarkable horizontal 
carnage of sound on a still clear frosty mornmg, when the 
surface layers of air are decidedly colder than those above 
At sunset, too, after a warm day, if the air is still, the cooling 
of the earth by radiation cools the lower layers, and sound 
carries excellently over a level surface But usually the lower 
layers are warmer than the upper la> ers, and the velocity below 
IS greater than the velocity above Consequently a wave front 
such as J I tends to turn upwards, as shown in the successive 
positions 2, 3 and 4 Sound is then not so well heard along 
the level, but may still reach an elevated observer On a hot 
summer's dav the temperature of the surface layers may be 
much higher than that of the higher layers, and the effect on 
the horizontal carriage of sound may be very marked 

It is well known that sound travels far better with the wind 
than against it Stokes showed that this effect is one of 
refraction, due to variation of velocity of the air 
from the surface upwards (Bnt Assoc Rep , 1857, p 
22) It IS, of course, a matter of common ob^rvation 
that the wind increases in velocity from the surface upwards 
An excellent illustration of this increase was pointed out by 
F Osier m the* shape of old clouds; then upper portions always 
appear dragged {onwd wd they lean over> as it were, m the 
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direction in which the wind is going The same kmd of thing 
happens with sound-wave fronts when travelling with the 
wind 

The velocity of any part of a wave front relative to the ground 
will be the normal velocity of sound -f- the velocity of the wind 
at that point Since the velocity increases as we go upwards 
the front tends to swing round and travel downwards, as shown 
in the successive positions a i, 2, 3 and 4, in fig 14, where we 
Hust suppose the wind to be blowing from left to right But 
ii the wind is against the sound the velocity of a pomt of the 
wave front is the normal velocity — the wind velocity at the 
]>oint, and so decreases as we rise Then the front tends to 
swing round and travel upwards as shown in the successive 
positions i I, 2 3, and 4, in fig 14, where the wind is travelling 
from right to left In the first case the waves are more likely 
to reach and be perceived by an observer level with the source, 
while in the second case they may go over his head and not be 
heard at all 

Diffraction of Sound Wavesi 

Many of the well-known phenomena of optical diffraction 
may be imitated with sound waves, especially if the waves 
be short Lord Rayleigh {Scientific Papers, 111 24) has given 
various examples, and we refer the reader to his account 
We shall onl3^ consider one interesting case of sound diffraction 
which may be easily observed When we are walking past a 
fence formed by equally spaced vertical rails or overlapping 
boards, we may often note that each footstep is followed bv a 
musical ring. A sharp clap of the hands may also produce the 
effect A short impulsive wave travels towards the fence, and 
each rail as it is reached by the wave becomes the centre of a 
new secondary wave sent out all round, or at any rate on the 



Let S (fig 15) be the source very nearly m the line of the rails 
ABCDEF At the instant that the onmnal wave {reaches F the 
wave from L has travelled to a circle of radius very nearly equal 
to EF — not quite, as S is not quite in the plane of the rails The 
wave from D has travelled to a circle of radius nearly equal to DF, 
that from C to a circle of radius nearly CF, and so on As these 
" secondary waves " return to S their distance apart is nearly equal 
to twice the distance between the rails, and the observer then hears 
a note of wave-length nearly 2EF But if an observer is stationed 
at S' the waves will be about half as far apart and will reach him 
with nearly twice the frequency, so that he hears a note about an 
octave higher As he travels further round the frequency increases 
still more The railings in fact do for sound what a diffraction 
grating does for light 

Frequency and Pitcht 

~ Sounds may be divided into noises and musical notes A mere 
noise IS an irregular disturbance If we study the source produt- 
ing It we find tihat there is no regularity of vibration A musical 
note always arises from a source which has some regularity 
jf vibration, and which sends equally sjjaced waves into the 
air A given note has always the same frequency, that is to say, 
the hearer receives the same number of waves per second what- 
ever the source by which the note is produced Various instru- 
ments have been devised which produce any desired note, and 
which are provided with methods of counting the frequency 
of Vibration The results obtained fully confirm the general 
law that “ pitch,” or the position of the note m the musical scale, 
depends solely on its frequency We shall now describe some 
of the methods of determining frequency 

Savart's toothed wheel apparatus, named after F6hx Savart 
(1791-1841), a French physicist and surgeon, consists of a brass 
wheel, whose edge is divided into a number of equal projecting 
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teeth distributed uniformly over the circumference, and which is 
capable of rapid rotation about an axis perpendicular to its plane 
and passing through its centre, by means of a senes of multiplying 
wheels, the last of which is turned round by the hand The toothed 
wheel being set in motion, the edge of a card or of a funnel shaped 
piece of common notepaper is held against the tc'eth, when a note 
will be heard ansing from the rajndly succeeding displacements 
of the air in its vicinity The pitch of this note w ill rise as the rate 
of rotation increases, and becomes steady ulusi that rotation is 
maintained uniform It may thus be biought into umson with 
any sound of which it may be required to determine the correspond- 
ing number of vibrations per second, as for instance the note A-,, 
three octaves higher than the A winch is indicated musically by 
a small circle placed between the second and third linos of the 
G clef, which A is the note of the tuning fork usually employed for 
regulating concert-pitch Aj may be given by a piano Now, 
suppose tnat the note produced with Savart's apparatus is in unison 
with Aj, when the experimenter turns lound tne first wheel at the 
rate of 60 turns per minute or one per second, and that the cir- 
cumferences of the various multinlvmg wheels are such that the 
rate of revolution of the toothed wheel is thereby increased 44 times, 
then the latter wheel will perform 44 revolutions m a second, 
and hence, if the number of its teeth be 80, the number of taps 
imparted to the card every second will amount to 44 y 80 or 3520 
This, therefore, is the number of vibrations corresponding to the note 
A, If wc divide this by 2* or 8, we obtain 440 as the number of 
vibrations answering to the note A If, for the single toothed 
wheel, be substituted a set of four with a common axis, in which 
the teeth are in the ratios 4568, and if the card be rapidly 
passed along their edges, we shall hear distinctly produced the 
fundamental chord C, E, G, C, and shall thus satisfy ourselves 
that the intervals C, E C, G and C C, are J !{ and 2 respectively 

Neither this instrument nor the next to be d escribed is now used 
for exact work, they merely serve as illustrations of the law of 
pitch 

The stren of L F W A Seebeck (1805-1849) is the simplest form 
of apparatus thus designated, and consists of a large circular disk 
mounted on a central axis, about which it may be made ^ 1. t. 

to revolve with moderate rapidity This disk is per- Scebeck a 

forated with small round holes f>rr~~ - m circles 
about the centre of the disk In the fust i.iesof circles, reckoning 
from the centre the openings are so made as to divide the respective 
circumferences, on which they arc found, in aliquot parts bearing 
to each other the ratios of the numbers 2, 4, 5, 6, 8, 10, 12, 10, 20, 
24, 32, 40, 48, 64 The second senes consists of circles each of 
which is formed of two sets of perforations, in the first circle arranged 
as 4 5, in the next as 3 4, then as 2 3, 3 5, 4 7 In the outer 
senes is a circle divided by jxirforations into four sets, the numbers 
of aliquot parts being as 3 4 5 0,, followed by others which wc 
need not further refer to 

The disk being started, then by means of a tube held at one end 
between the lips, and applied near to the disk at the other, or more 
easily with a common bellows, a blast of air is made to fall on the 
part of the disk which contains any one of the above circles The 
current being alternately transmitted and shut off, as a hole passes on 
and off the aperture of the tube or bt Hows, causes a Vibratory motion 
of the air, whose frequency depends on the number of times pcrsecond 
that a perforation passes the mouth of the tube Hence the note 
produced with any given circle of holes rises in pitch as the disk 
revolves more rapidly and if, the revolution of the disk being kept 
as steady as possible, the tube be passed rapidly aeros'- the circles 
of the first senes, a senes of notes is he ird, winch, if the lowest 
be denoted by C, form the sequence C C, E,, G,, C^, &c In like 
m inner, the first circle in which we have two sets of holes dividing 
the circumference the one into say h Is, and the other into 10 
or in ratio 4 5, the note produced is a compound one, such as would 
be obtained by sinking on the piano two notes separated by the 
interval of a major third (}) Similar results are obtainable by 
means of the remaining perforations 

A still simpler form of siren may be constituted with a good 
spmning-top, a perforated card disk, and a tube for blowing with 

The siren of C Cagniard de la Tour is founded on the same pnnciple 
as the preceding It consists of a e\lindncal chest of brass, the 
base of which is pierced at its centre with an opening 
in which is fixed a brass tube projecting outwards, and 
intended for supplying the cavity of the evlmder with * 

compressed air or other gas, or even liquid The lop * 
of the cylinder is formed of a plate perforated near its edge 
by holes distributed uniformly in a circle concentnc with the 
plate, and which are cut obliquely through the thickness of the 
plate Immediately above this fixed pla?te, and almost m contact 
with it, IS another of the same dimensions, and furnished with the 
same number, n, of openings similarly placed, but passing obhqutlv 
through m an opposite direction from those in tn c plat , t 
one set being inclined to the left, the other to the nght 

This second plate is capable of rotation about an axis per- 
pendicular to its plane and passing through its centre Now, let 
the movable plate be at any time in a position such that its holes 
are immediately above those m the fixed plate, and let the bellows 
by which air is forced into the cylinder (air, for simplicity, being 
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supposed tb be the fluid ctojploycd) be put ip action, theft th^ ^ 
in rt« passage will stfike the iioe of each opening ift the mova^lii 
plate in an oblique direction (as shown 
fig i6), and will thetefot'e urge the latter 
to rotation round its centre After i/nth 
of a revolution, the two sets of perfca'ationt 
Will again coincide, the lateral unpulse of 
‘ Fig 1 6 the air repeated, and hence the rapidity 

of rotation increased This wfU gg on 
Cofttifitiallj’ aS long as air is supplied to the cyhnder,. and. the 
velOcitr of rotation of the upper plate will be accelerated up to a 
Certain maximum, at which it may be^ maintained by keeping the 
force of the current constant 

Now. rt IS evident that each coincidence of thb perforations m 
the two pMcs is followed by a ndn-coincidance, during which the 
ait' currifftt IS shut off, and that cofttequenUy, dunng each revelation 
Of the upper plate, there occur n alternate passages and interceptions 
of the current Hence arises the same number of successive wp-* 
pulses of the external air immediately m contact with the movabld 
plate, which IS thus thrown into a state of vibrafion at the rate ot 
n for every revolution of the plate The result is a note whose! 
pitch nsCs as the velocity of rotation increases, and becomes steady* 
when that velocity reaches its constant value. If, then, we caiii 
determine the number m of revolutions performed by the plate 
in every second, we shall at once have the number of vibrations 
per second corresponding to the audible note by multiplying mbytt 

For this purpose the axis is furnished at its miper part with a 
screw working into a toothed wheel, and driving it rou^d, during' 
each revolution of the plate, through a space equal to the interval' 
between two teeth An mdex resembling the hand of a watch 
partakes of this motion, and points successively to the divisions 
of a graduated dial On the completion of each revolution of this 
toothed wheel (which, if the number of its teeth be too, will com 
prise loo revolutions of the movable plate), a projecting pm fixed 
to It catches a tooth of another toothed wheel and turns it round, 
and with it a corresponding index which thus records the number 
of turns of the first toothed wheel As an example of the applica- 
tion of tins siren, suppose that the number of revolutions of the plate 
as shown by the indices, amounts to 5400 m a minute, that is, 
to 90 pcs' second, then the number of vibrations per second of the’ 
note heard amounts to gon, or (if number of holes in each plate ’f> 8) 
to 720 

H N Dove (1803-1879) produced a modification of tlie siren 
by which the relations of different musical notes may bo more 
readily a.scertamed In it the fijced and movable plates 
arc each furnished with four concentric senes ot per- 
forations, dividing the circumferences into different 
alimiot parts, as, for example, 8, 10, t2, lO Beneath the lower 
or fixed plate are four metallic rings furnished with holes oewro- 
sponding to those in tlie plates, and which may be pushed round by 
projecting pins, sq as to admit the air-current through any out 
qr more of the senes of perforations in the fixed plate Thus may 
be obtained, cither separately or m various comlinatious, the four 
notes whose vibrations are m the ratios of the above numbers, 
and which theretorc form the fundamental chord (CEGC,) The 
inventor has given to this instrument the name of the many v<}%oed 
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time, IS reckoned, we sliall have determined tne numencal vibratiqu*- 


[frequeNcy and pitch 

‘VKhii of' ftie note yikded' hy the fork Or. if the same plate 
be UMVed itt' eonthKit^Wm two tuning forks, we shall, by compar- 
tho number of sinuosities m the one trace with that- in the 


waves 


higher than the other, ‘tjgih give 

ih the same distance The feotioft Of the plate may be sim^y 
produced by dropping it between two vertical grooves, the tumim- 
loriw being prop^ly 


, _ grooves, the tuniitg- 

irke being prop^ly fixed to a frame above 
Greater accuracy may be attained with a revolving'-dram' chrono- 
*h first (’ • • sr. I. . . 


roiind which) a blacbcned sheet of paper is wrapped 
The cylinder is n^wited op ap axis and turned round, whik the 
style attached to the vibrating body is m light contact with it, and 
traces therefore a wavy circle, which, on taking off the paper 
and flattening it; becomes a Wavy straight line The superion ty 
of this artUngement arlsea from the comparative facility with 
which the number of revolutions of the cylinder in a given 
time may be ascertained In R Koenig s arrangement {Quelgues 
expirtences d acousttque^ P i) the axis of the cylinder is fashioned 
as a screw, which works iQ fixed puts at the ends, causing a sliding 
as well a? a ropltpry motion of the cylinder The linfts, traced out 
by the vibrating pointer are thus prevented from ovcifapping 
wheh mote than one ttirh is glvefi to the cyhnder In the phouauto- 
graph df E. L Scott {Coinptes rendm, 1861, 53, p 108) any sound 
whatever nfay be made to record its trace on the paper by meails 
of a Urge parabolic cavity resembling a speaking trumpet, which 
IS freely open at the wider extremity, but is closed at the other 
end by a thin Stretched membrane To the centre of this membrane 
is attached a Small feather-fibre, which, when the reflector is suit- 
ably placed, touches bghlly the surface of the revolving cylinder 
Any sound (such as that of the human voice) transmitting its rays 
into the roflector, and communicating vibratory motion to the 
mfembrane, will cause the feather to trace a sinuous line on the paper 
If, at the Same time, a tumng fork of known number of vibrations 
jier second be made to trace its own line close to the other, a 
comp inson of the two lines gives the number corresponding to the 
sound under consult ration The phonograph j(q vJ) may be regarded 
as an instrument of this class, in that »t records vibrations on a 
revolving drum or disk 

Lissajous Figures — A mode of exhibiting the ratio of the fre 
qucncies of two forks was devised by Jules Antoine Lissijous (1822- 
1880) On one prong of each fork is hxtd a small plane mirror 
The two forks are fixed so that one vibrites m a vertical, and the 
other in a horizontal, plane, and they are so plaet d that a converging 
beam of light received on one mirror is reiitch d to the other arul 
then brought to a point on a screen If the first fork alone vibrates, 
the point on the screen appears lengthened out into a vertical 
line through the changes in inclination of the first mirror, while 
if the second fork alone vibrates, the point ippeais lengthened out 
into a honzontal bno. If both vibrate, the point desenbes 1. curve 
which aphear^ Continuous through the persistence of the retinal 
impres'i^rl Lisskjous also obtamed the figures by aitl of the vibra- 
tion nucroscdjpt, an instrument which he invented Instead df 
a mirror, the objective eif a microscope is attached to one prong 
of the first fork and the eyepiece of the iqicroscopc is fixed behind 
the fotk Instead of a mirror the second fork caines a bright 
point on one prong, and the microscope is focusexl on this If 
both forks vibrate, an obiServer looking through the microscope 
secs the bright point describing lassajous figures If the two 
forks have the same frequent, it is easily seen that the figure will 
be an ellipse (including as umiting cases, depending on relative 
amplitude and phase, a circle and a straight bne) If the forks 


ate nbt of exactly the same frequency the ellipse will slowly revolve, 
and from its rate of revolution the ratio of the frequencies may be 
determined (Rayleigh, '^ound, 1 § 33) If one is the octave of the 
other a figure of 8 may be described, and so pn Fig 1 8 sliows 
curves given by intervals of the octave, the twelfth and the fifth. 

The kaleidophOfie devised by Charles Wheatstone m 1827 gives 


. 7 h 

tJjeso figiwes in a simple way It consists of a straight rod clamped 
in a vice and carrying a bead at its v ' " ^ 

lUumuiated and shows a bnght point 0 
" ' uniform thi 

>ut, as the elasticity is usually not exactly 


in section and perfectly uniform the end will describe a circle, 
elhpse or straight line, but 


the same m all directions, the figure usually Chaise and revolves 
Various modificatibns of the kaleidophone have been made (Ray 
leigh, hound, f 38) 

Koenig devised a clock m \ . ^ , 

the pikee of the pendnhim /fnw 1880, ix 394) 'The motion 

of the fO¥k is ihetittt&ined' W “ 


ocnig devised a clock m Which a fork of frequency 64 takes 
' e pendnhim /fnw 1880, ix 394) 'T 

ihetittt&ined' bj^ the clock acting through , 

an escapement, aftd the dial' registers both the number * . 

of Mbsji^na of the fork and the seconds, nunutea and 
hours By comparison witji a clock of knpwn rate 
the total number of vibrations of the fork m any time may be 
accnxutdy ^eterttianed One prong of the fork carries a irocro- 
scopt objective, part of a vibration microscope, of which the 
eyepiece is fixed at the back of the clock and the Lissajoiu* figure 
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aM4e by the clock fork and, any other fork majrfce obsorvad, Witii 
this apparatus Koenig studied the effect of temperature on a 
Standard fork of 256 frec^uency, and found that the frequency 
decreased by o‘oa86 of a vibratiOnf for a nse of 1®, the frequency 
bemg exactly 256 at 26 2“ C Hence the frequency may be put as 
— 0000*13 (f — 26*2)}. 




TFrom Lord R •> Thtory e/^ound, by permission of Macmillan & Co , I id ) 
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Koenig also used the apparatus to investigate the effect on the 
frequency of a fork of a resonating cavity placed near it He 
found that when the pitch of the cavity was below that of the fork 
the pitch of the tork was raised, and vice versa But when the pitch 
of the cavity was txactly that of the fork when vibrating alone, 
though it resoundul most strongly, it did not affect the frequem y 
of the fork Thtsc effects have been explained by Lord Rayleigh 
(bound, 1 S 117) 

In the stroboscD|iic method of H M Lcod and G S Clarke, the 
full details of wluoh vmU be found in the original memoir (Phtl 
U4I A A ) ib8o, pt 1 p i), a cylinder is ruled with equi- 

distant white lines parallel to the axis on a black 
sinbo. Rround It is set so that it can be turned at any 
McoolC * desired and determined speed about a horizontal axis, 
Method when going fast enough it appears giey Imagine 

now that a fork with black prongs is held near the 
cylinder with its prongs vertical and tlic plane of vibration 
parallel to the axis, and suppose that we watch the outer out- 
line of the right hand prong Lot the cylinder be rotated so that 
each white line movis exactly into the place of the next while the 
prong moves once in and out Hence when a white line is 111 
a particular position on the cylinder, the prong will always be the 
same distance along it and cut off the same length from view 
The most will be eut off in the position of the lines corresponding 
to the furthest swing out, then less and less till the furthest swing 
in, then more and more till the furthest swing out, when the appear- 
ance will be exactly as at first The boundary between the grey 
cylinder and the black fork will therefore appear wavy with fixed 
undulations, the distance from crest to crest being the distance 
between the lines on the cyhndor If the fork has Sightly greater 
frequency, then a white hue will not quite roach the next place 
while the fork is making its svymg in and out, and the waves will 
travel against the motion of the cyhpder If the fork has shgbtly 
less frequency the waves will travel m the opposite direction, and 
it IS easily seen that the frequency of the folk is the number of 
white lines passing a point m a second ± the number of waves 
passing the point per second This apparatus was used to find the 
temperature coefficient of the frtqiji,ncy of forks the value ob- 
tained — 0001 1 being the same as that found by Koenig Another 
important result of the investigation was that the phase of vibra- 
tion of tho fork was not altered by bowing it, the amplitude alone 
changing The method is easily adapted for the converse deter 
mination of speed of revolution when the frequency of a fork is 
known 

The phonic wheel, invented indcjjeudently by Paul ^ Cour and 
Lord Rayleigh (see Sound, i § 68 c), consists of a wheel carrying 
tfovMrh'M soft-iron aAnatures fixed at ecjual distances 

round its eircumierence. The wheel rotates between 
the poles of «lecfro-magnct, which is fed by an 
intermittent current such as that which is working an 
electncally mamtamed tuning fork (see tnfra). If the whed be 
dnven at such rate that the armatures move one place on in about 
the period of the current, then on putting on the current tKe electro- 
magnet controls the rate of the wheel so that the agreement of 
jienod IS exact, and the wheel settles down to move so that the 
electric dnving forces just snppiy the work taken out of the wheel 


Phoalc 

Wheel 


Ji the wheel hftS' very lyttfoworki to do it may not be mocessaty to 
Apply driving power, and uniform' (rotation may be mamtamed by 
tms dectro-magnett la an experiment described by Rayleigh 
such a wheel provided with four armatun s was used to detenmne 
the exact frequency of a driving fork known to have a frequency 
near 32 Thus the wheel made about 8 revolutions per second 
Tfijcre was one opemng in its disk, and tlixough this was viewed 
the pendulpm of a clock beating seconds On the pendulum was 
fixed an illuminated silver biiad vyhich appeared as a bnght point 
of 'light whett' $een for an ittfetanti Sujypose now an observer t» 
be looioiBg! frcfB a fixed potnrk at the beaxi through the hole in the 
plionic wheel,, he will see the bead as 8 bright iwints flashing out 
in each beat* and in succession at intervals of f second Let us 
suppose that ne notes the j^sitions bf two of these next to each other 
in the beat bf thb pendiilum one way If the fork makes exactly 
3a vibrations and the wheel 8 revolutions m one pendulum beat, 
then the positions will be fixed, and every two seconds, the time 
of a complete pendulum vibration, he will see the two positions 
looked at fiash OUt m succession at ail ihtcrval of second But 
if the fork has, say, rather greater frequency, the hole m the wheel 
comes round at tho end of the two seconds before the bead has 
ijuite come into position, and the two flvshes appear gradually 
to move back in the opposite way to the pendulum Suppose that 
m N beats of the clock the flashes have moved exactly one place 
back. Then the first flash in the new position is viewed by the 
8Nth passage bf the opening, and the second fljsh m the original 
|X)<ition of the first is viewed when the pendulum lies made exactly 
N beats and by the (8 N -f i)th passage of the hole Then the 
wheel makes 8 N -f i revolutions in N clock beats, and the fork 
makes 32 N -f 4 vibrations in the same tim< If the clock is going 
exactly right, tins gives a frequency for the fork of 32 -f 4/N If 
the fork h is rather less frequency than 32 then the flashes appear 
to move fbrward and the frequency will be 52 — 4/N In Rayleigh s 
Experiment the 32 fork was made to drive cleetrically one of fre 
queney about 128, and somewhat as with the phomc wheel, the 
frequency was controlled so as to be exactly four times tliat of the 
32 fork A stamlard ia8 fork could then be compared either opti 
Ccllly or by beats with the electncally dri\ cn fork 

Scheihkr 4 Tonometer — When two tones arc sounded together 
With frctiucncies not very different, beats or swellings-out of the 
sound are heard of frequency equal to the diffi-rence of frequencies 
of the two tones (see telow) Johann Hemrieh beheibler (1777- 
1838) tuned two forks to an exact octave, and then prepared a 
numoer of others dnidmg the octave into such small steps that 
the beats between each and the next could be counted easily 
Ltt the forks be mimbered o, 1, 2, N If the frequency 
of o IS n, that of N is 2tt Suppose that Ko 1 makes wti biats 
with No that No 2 makes wio beats with No i, and so on, then 
the ffdquen^es are 

tt,n + mj, n +fny -f , « + w, f m., -f -f wtv 

Since « -f- wij -j- wt, -f- 2«, n — iMi H- m., -f- -4- m\. 


and it follows that when n is known, the frcepicncy of every fork 
m the range may be determined 

Any other fork withm this ootavc can then have its frequtnev 
determined by finding the two between whieh it lies Suppose 
for instance, it makes 3 beats with No 10 it might ha\ e frequeuev 
cither 3 abbve of below that of No ro But if it lies above No ii> 
It will beat lens' often With No ii than with No 9, if below 
No lo less often with No 9’ than with No 1 1 Supjxise it lies 
between No 10 and No n its frequency is that of No 10 f 3 
Manometrtc Flames — 'fhis is a deviee due to Kotiiig {Phil , 

45 and epresented diagrammatically in lig 19 / is a flame 



from a pmhdlfi burner, fed through a ca\ity C, one side of which is 
close <1 by a mehibrane m on the other side of the mcmbiane is 
another cavity C', which is put into connexion with a source of 
sound, as, for instance, a Helmholtz resonator excili d by a fork 
of the sAmc frdquEncy The membrane vibrates and altemateh 
cheeks and increases the gas supply, and tho llame jumps up and 
down wntij th6 frequency of the source It tlu n qipears elongated 
To show its mtcrmitlent charaeter its nfl(>etion is Mewi d in a 
volviug iiurroBj For this purpose four v 1 1 1 le il mu rors are arrange d 
round' the V^irl^'lial sides of a' cube winch is rapidlv revolved abfjut 
a vertical aihs The flame them apjieai-s toothed ns shdwm If 
several notes are present the flame is j iggesl by each Inten tiug 
results ar^ obtained by singing the different vowels into a funnel 
substituted for the resonator in the figure. 
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If two such flames ate'^laioefl one under the other they may be 
excited by different sources, and the ratio of the frequencies may be 
approximately determmed'^ eountmg the namber of teeth in each 
m the same space 

The Dtatmtc Scales 

It is not necessary here to deal generally with the various 
) musical scales^ We shall treat only of the diatonic scale, 
which IS the basis of European music, and is approximated to 
as closely as is consistent with convenience of construction m 
key-board instruments, such as the piano, where the eight u hitc 
notes beginning with C and ending with C an octave higher may 
be taken as representing the scale with C as the key-note 

All experiments in frequency show that two notes, forming 
a definite musical interval, have their frequencies always m the 
same ratio wherever m the musical scale the two notes are 
situated In the scale of C the intervals from the key-note, the 
frequency ratios with the key-note, the successive frequency 
ratios and the successive intervals are as follows — 


If we pass through two inteivals in succession, as, for instance, 
if we ascend through a fourth from C to F and then through 
a third from F to A, the frequency ratio of A to C is f, which is 
the product of the ratios for a fourth 4, and a third | That is, 
if we add intervals we must multiply frequency ratios to obtain 
the frequency ratio for the interval which is the sum of the two 
The frequency ratios in the diatonic scale are all expressible 
either as fractions with i, 2, 3 or 5 as numerator and denomina- 
tor, or as products of such fractions , and it may be shown that 
for a given note the numerator and denominator are smaller 
than any other numbers which would give us a note m the 
immediate neighbouthood 

Thus the second | ^ X ^ X J, and we may regard it as an 

ascent through two fifths in succession and then & descent 
through an octave The third j=5XjXjor ascent through 
an interval f, which has no special name, and a descent 
through two octaves, and so on< 

Now suppose we take G as the key-note and form its diatonic 
scale If we write down the eight notes from G to g m the key 
of C, their frequency ratios to C, the frequency ratios required 
by the diatonic scale for G, we get the frequency ratios required 
in the last line — 


Notes on scale of G 

G 

A 

B 

c 

d 


/ 

g 

Frequency ratios with C = i 


J 

V 

2 

4 

4 

S 

3 

Frequency ratios of diatonic scale 
with G — I . 

1 

H 

4 


4 


V 

2 

Frequency ratios with C = i , G = ^ 


n 

V 

2 

4 

Lu 

n 

3 


We see that all but two notes coincide with notes on the scale 


of C But instead of A = ^ r}> instead of / = | we 

have 14 interval between | and H ^ ^ 

termed a “ comma,” and is so small that the same note on an 
instrument may serve for both But the interval between f and 
- TTff IS quite perceptible, and on the piano, 
for instance, a separate string must be provided above / This 
note IS f sharp, and the interval |-|f termed a sharp 
Taking the successive key-notes D, A, E, B, it is found that 
besides small and negligible differences, each introduces a new 
sharp, and so we get the five sharps, C, D, F, G, A, represented 
nearly by the black keys 

If we start with F as, key-note, besides a small difference at 
d, we have as the fourth from it ^ ^ 4 * making with 

B = an interval requiring a new note, B flat 

This does not coincide with A sharp, which is the octave below 
the seventh from B or Y- x V ^ i “ f I'i makes with 
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It an interval ^ rather less than a comma, 

sp that the same string in the piano may serve for both If we 
take the new note B flat as key-note, another note, E flat, is 
required E flat as key-note introduces another flat, and so 
on, each flat not quite coinciding with a sharp but at a very 
small interval from it 

It IS evident that for exact diatonic scales for even a limited 
number of key-notes, key-board instruments would have to be 
provided with a great number of separate strings or pipes, 
and the corresponding keys would be required The construc- 
tion would be complicated and the playing exceedingly difficult 
The same string or pipe and the same key have therefore to 
serve for what should be slightly different notes A compromise 
has to be made, and the note has to be tuned so as to make the 
compromise as little unsatisfactory as possible At present 
twelve notes are u^d m the octave, and these arc arranged at 
equal intervals 2 tV,, This is termed the equal temperament scale, 
and it IS ob\ lously only an approach to the diatonic scale 

Helmholtz' s Notation — In works on sound it is 
usual to adopt Helmholtz's notation m which the 
octave from bass to middle C is written c d e j g 
a b c' The octave above is c' d e' f' g' a' b' 

The next octave above has two accents, and each 
succeeding octave another accent The octave 
below bass C is written C D E F G A B f The 
next octave below is C, D, E, F, Gj A, Bj C, and 
each preceding octave has another accent as suffix 
The standard frequency for laboratory work is 
c - 128, so that middle c' — 256 and treble c' = 
512 

The standard for musical instruments has varied (see Pitch, 
Musical) Here it is sufficient to say that the French standard is 
a' — 415 with c" practically 522, and that in England the pitch is 
somewhat higher 

The French notation is as under — 

CDEFG ABc 
Utj Be, Mj Fai Solj La, Si, Utg 

The next higher octave has the suffix 2, the next higher the suffix 3, 
and so on French forks are marked with double the tnie frequency, 
so that Utj IS marked 512 

Limiting Frequencies for Musical Sounds - Until the vibrations of 
a source have a frequency m the neighbourhood of 30 per second 
the ear can hear the separate impulses, if strong enough, but docs 
not hear a note It is not ta&y to determine the exact point at 
which the impulses fuse into a continuous tone, for higher tones are 
usually present with the deepest of which the frequency is being 
counted, and these may be mistaken for it Helmholtz {Sensations 
of Tone, ch ix ) used a string loaded at the middle point so that the 
higher tones were several octaves above the fundamental and so 
not likely to be mistaken for it, he found that with 37 vibrations 
per second a very weak sensation of tone was heard, but with 34 
there w’as scarcely anything audible left A determinate musical 
pitch is not perceived, he says, till about 40 vibrations per second 
At the other end of the scale with increasing frequency there is 
another limiting frequency somewhere about 20,000 per second, 
beyond which no sound is heard But this limit varus greatly 
with different individuals and with age for the same individual 
Persons who when young could hear the squeaks of bats may be 
quite deaf to them when older Koemg constructed a senes of bars 
forming a harmonicon, the frequency of each bar being calculable, 
and he found the limit to be between 16,000 and 24,000 

The Number of Vibrations needed to give the Perception of Pitch — 
Experiments have been made on this subject by various workers, 
the most extensive by W Kohlrausch {Wied Ann , 1880, x i) 
He allowed a limited number of teeth on the arc of a circle to stnke 
against a card With sixteen teeth the pitch was well defined 
wath nine teeth it was fairly determinate and even with two teeth 
it could be assigned with no great error His n markable result 
that two waves give some sense of pitch, in fact a tone with wave- 
length equal to the interval between the waves, has been confirmed 
by other observers 

Alteration of Pitch with Motion of Source or Hearer Doppler's 
Principle — A very noticeable illustration of the alteration of pitch 
by motion occurs when a whistling locomotive moves rapidly past 
an observer As it passes, the pitch of the whistle falls quite 
appreciably The explanation is simple The engine follows up 
any wave that it has sent forward, and so crowds up the succeeding 
waves into a less distance than if it remained pt rest It draws 
off from any wave it has sent backward and so spreads the succeeding 
waves over a longer distance than if it had remainfed at rest Hence 
the forward waves are shorter and the backward waves arc longer 
Since U = w A where U is the velocity of sound, \ the wave length, 
and w the frequency, it follows that the forward frequency is greater 
than the backward frequency 

The more general case of motion of source, medium and receiver 
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may be treated very easily if the motions are all in the hne joining 
source and receiver Let S (fig 20) bo the source at a given instant, 
and let its frequency of vibration, or the number of waves it sends 
out per second, be n Let S' be its position one second later, its 
velocity being u Let R be the receiver at a given instant, R' its 
position a second later, its velocity being v Let the velocity of the 
air from S to R be u>, and let U be the velocity of sound m still air 

t ± 


Fig 20 

If all were still, the n waves emitted by S in one second would spread 
over a length U But through the wind velocity the first wave 11. 
carried to a distmce U + w from S, while through the motion of 
the source the last wave is a distance u from Then the n wavts 
occupy a space U + w — « Now tuimng to the receiver, let us 
consider what length is occupied by the waves which pa s him in 
one second If he were at rest, it would be the waves in length 
U + w, for the wave pas'^ing him at the beginning of a second would 
be so far distant at the end of the second But through his motion 
V m the second, he leceives only the waves in distance U -j- a; — t; 
Since there arc n waves 111 distance U -i- w — « the number he actu- 
ally receives is «(U -f- w — w)/(U + w — u) If the velocities of 
source and receiver are equal then the frequency is not affected by 
their motion or by the wind But if their velocities are ditlcrcnt, 
the frecjueiiey of the wives received 13 affected both by these 
velocities and by that of the wind 

The change m pitch through motion of the source may bo 
dluslTated by putting a pitch pipe in one end of a few feet of rubber 
fubing and blowing through the other end while the tubing is whirled 
round the he id An observer in the plane of the motion can easily 
hear a change in the pitch os the pitch pipe moves to and from him 

Musical Quality or limbre - Tliougn a musieil note has definite 
pitch or frcijiKney, notes of the same pitch emitted by different 
instruments have (luitc different quality or timbre I he three 
eharactenstics of a longitudinal periodic disturb uiee are its ampli- 
tude, the length afti r which it repe its itself, and its form, which may 
be represented by the shape of the ehsplacenu nt curve Now th. 
amplitude evulently corresponds to the loudnt s, and the length 
of pciiod corresponds to the pitch or frequency Hence wc must 
put down the quality or timbre as depe nding on the form 

I he simplest form of wave, so far as our sensation goes — that is, 
the one giving rise to a pure tone — is, wo h ive every reason to suppose, 
one in which the displ icemenl is represented by a harmonic curve 
or a curve of smes, y a sin m{x — e) If we put this in the form 

y = a sm — e), we sec that y — o, iox x — e, e 1 Jx, e -f >, 

e + and so on, that y is -f from x = e to 'r = <f-(- 4 A — from 
e + io e 1 and so on, and that it alternates be’tween the 
values a and — a 

The form of the curve is evidently as represented in fig 21, and 
it may easily be drawn to exact scale from a table of smes 
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Fig 21 

In this curve ABCD are nodes OA = « is termed the epoch, 
being the distance from O of the fust asei nding node AC is the 
shortest distance after which the curve begins to repeat itself 
this length \ is termed the wave-knpth The maximum height 
of the curve HM — a is the amplitude If we transfer O to A, 
e =0, and the curve may be represented by y — a sm ^x 

If now the curve moves along unchanged m form in the dirc?ction 
ABC with uniform velocity U, the epoch e ~ OA at any time t will 
be U/, so that the value of y may be represented as 

y =.asin*^(r-U/) (16) 


The velocity perpendicular to the axis of any point on the curve 
at a fixed distance x from O is 

(17) 


at \ K 


The acceleration perpendicular to the axis is 


(18) 


which 13 an equation charactcnstic of simple harmonic motion 
The maximum velocity of a particle in the wave-tram is the 
amplitude of dyldl It is, therefore, 

Urn — 2JrUfl/A = 2 irna (19) 


The maximum pressure exceas 13 the amplitude of « = Ew/U 

= (F/U)rfy/</f It IS therefore 

= (E/U) 2 irUa/A = z-nnpVa (20) 

We have already found the energy density in the tram and the 
energy stream in equations (13) and (14) 

The chief experimental basis for supposing that a tram of longi- 
tudinal waves with displacement curve of tins kind arouses the 
sensation of a pure tone is that the more nrarly a source is made 
to vibrate with a single simple harmonic motion, and therefore, 
presumably, the more nearly it sends out such a harmonic train, 
the more nearly docs the note heard approximate to a single pure 
tone 

Any periodic curve may be resolved into sme or harmonie curves 
by Fourier s theorem 

Suppose tint any periodic sound disturbance, consist- ^ourier a 
ing of plane waves, is being propagated in the eorem 
direction ABCD (fig 22) Let it bo represented byadisplicement 
curve AHBKC Its periodicity implies that after a certain distance 
the displacement curve exactly repeats itself Let AC be the 
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Fig 22 


shortest distance after which the repetition occurs so that Cl DME 
IS merely AHBKC moved on a distance AC Ihen \C — a is the 
wave length or perioel of the curve Let ABCD be elriwn it such 
level that the ireas above and below it are equal then \K(.D is 
the axis of the curve Since tin curve re presents a longitudinal 
disturbance in air it is always continuous, at i finite distance from 
the axis, and with only one ordinate for i ich abscissa 

Fourier s thtorem a-sstrts that such i curve may be built up bv 
the superjiosition, or addition of ordinates, of a senes of sme curves 
of wave-lengths A, ^A, iA, |a if the ,implitude*s a, b, c and 
the epochs e,f,g are suitably adjusted, md the proof of the 

theorem gives rules for Imding these quantities when the original 
curve IS known We may then fore put 

y— a sin ^ {x—e) -ffe sm (V“-/)-f c sm (^— g) -f &c (21) 

where the terms may be infinite m number, but always have wave- 
lengths submultijiles of the original or fundamental w ivc-length A 
Only one such resolution of a given periodic curve is possible, and 
each of the constituents repeats itself not only after a distance 
equal to its own wave length A/n, but evidently also after a distance 
cejual to tho funelamcntal wave length A ihc successive terms ot 
(21) arc called the harmonics of the first term 

It follows from this that any periodic ebsturbance in air can be 
resolveel into a definite scries of simple harmonic disturbances of 
wave lengths equal to the original wave length and its successive 
submultiplcs, and e leh ot these woulel separately give the sensa- 
tion of a pure tone If the senes were completi we should hive 
teims which separately would correspond to the fundamental, its 
octave, its twclith, its doubh octave, and so on Now we can see 
that two notes of the same pitch, but of different quality, or ditlerent 
form of displacement curve will, when thus analysed bn ak up into 
a senes having the same harmonic wave lengths but tliey may 
differ as icgirds the members of the scrus present and their ampli- 
tudes and epochs We may regard quality, then, as determined by 
the members of tlie harmonic senes present md their implitudes anel 
epochs It may, however, be st ited here that certain cxi>eriment3 
of Helmholtz appear to show that the epoch of the harmonics has 
not much efieet on the ijuahty 

Fourier’s theorem can also be usefully applied to the disturbance 
of a source of souml under certain conditions The nature of these 
conditions will be best realized by considering the case of a stretched 
stimg It IS shown below how tho vibrations of a string may be 
dceluced from sUtionary waves Let us hero suppose that tin string 
AB IS displaced into the form AHB (fig 23) and is then let go. Let 
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us imagine it to form half a wave length of the extended tram 
/Lt \HBKC, on an indefinitely extended stictehcd string, the values 
of y at equal elistanccs from A (or from B) being equ al anil ojqiosite 
fhi 11, as we shall prove later, the vibrations of the string nay be 
represented by the travelling of two trains in opposite diicctions 

each with velocity 

*s/tcnsion - mass per unit length 

each half the height of the tram represented in fig 23 For the 
superposition of uieso trains will give a stationary wave betw een A 

XXV 15 
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atir! B V wT- mf*y re^olVe theso ttain^ by Founer's theorem mto 
harmonic i ^vv^( h ngths x, ^x, A^c , where x — aAB and the 
«ontlitioii-i as to the valuer of y can bh shown to require that the 
harmonica bhall aJl have nodts^ coinciding with the luxles of the 
fundamint d cuivc Since th< velocity is the same fpr all disturb- 
ances tlu y all travel at thi same speed, and the two trams will 
always remain ot the same form. If then wc rgsolve AHBKC into 
harmonics by Fourier’s tlieorem, wc may follow the motion of the 
separate harmonics, and their &upeqiosition will give tho form of 
the string at any mstant Further, the same harmonics with tho 
same amplitude wiU always bo pres< nt. 

We sc( , then, that tht conditions for the application of Founor's 
theorem are equivalent to saying that all dislurbanees will travel 
along tho system with the sime vtloeily In many vibrating; 
systems this does not hold, and then Fourier’s thoouan is no longt r 
an approjin ite resolution But where it is appropriate, tho disturb 
ance sent out uito the air contaanb tho same harmonic senes as 
tho source 

The question now arises whethir the s( nsation produced by a 
periodic disturbance can be analyse 1 in corrcsponcioncc with this 
R aato giomctiical analysis Using tht ttrm note ' for Iht 
eso rs produced by a penodic disturbance, there is no 

doubt tint a well trained tar can resolve a note mto pure touts of 
fretiucncits ctpi il to thost of the fundamt ntal and its harmonu s 
If, lor instance, a note is struck an 1 htld down on a piano, a littli 
practice enables us to hear both the octave ami the twelfth with tht 
fuuilamt utal, aspocially if wc 
have previously directed our 
attention to these tones by 
sounding them But the har- 
monics are most rt atlily he ird 
if we fortify the ear by an air 
cavity with a natural peiiod 
equal to tliat of tho liaiiuon e 
to be sought The form ustd 
by liclmholtr is a globe of thin 
brasj (hg 24) witji n largo hole 
at one end of ti diameter, at 
tho other end of which the 
brass IS diawn out mto a short 
n irrow tube that can be put 
close to the ear But a card 
board tube closed at ono end, with the open end near the ear, will 
often suffice and it may bi tuned by more or less covering up 
tho open end If the harmonic coi responding to tlie resonator is 
prt-»ent its tone swells out loudly 

This nsonance is a particular (xamp'o of the general principle 
that a vibrating system will be set in vibration by any penodie 
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force applied to it, and ultimately m the period of tlio 
force, its own natural vibrations gradually dying down 


keaoaance 


Vibrations thus excilofl arc termed forced vibrations, 
and thtir amplitude is great! r the more nearly tho 
period of the applied force approaches that of the system when 
vibrating freely Ihe mathematical investigation of foreeil vibra 
tiona (R ivh igh, Sound, 1 ^ 40) shows that, if there were no dissijiation 
of energy , the vibr ition would incr( iso inilcfitutc ly wh( n the wnods 
coincided But there is always leakage of energy tither tnroiigh 
fnction or through vvavc-cmission, so that tho vibration only 
increases up to Uio point at wiueh the lealcige of energy lialanccs 
the energy jnit in by the applied force Further, the greater the 
dissipation of energy the loss is the prominence of tho amplitude of 
vibration for exact coincidence over the amplitueie when tho pcnoels 
are not quite tho same, though it is still the greatest for eximcidencc 
I ho principle of forced vibration mav be illustratcel by a simple 
case bupposc that a m iss M is controlled by some sort of spring, 
80 that moving freely it executes hirmomc vibrations given by 
M# 3: ~ ;ia, whe re ^ is the restoring force to the centre of vibration 
Ihitting /e/M =* the equation becomes A -f- = o, whence 

X — A sm nt, and the period is ziein 

Now suppose that in addition to the internal force represented by 
— y.x, an external harmonic force of period 2vjp> is applied, Repre- 
sintJng it by — P sm pt, the equation of motion is now 

X + n~x -f i sm p/ = o (22) 


Let us assume that the body makes vibrations m the new period 
27r//>, and kt us put r — B sm pi, substituting in (22) wc have 
— n'^B + P/M = o, whence 


and the “ forced " oscillation due to — P sxn is 


P sm pt 
M p- 


(*3) 


iip> n the motion agrees in phase with tint which the applied force 
alone would produce, obtained by putting »i= o If p<n the 
phases are ojijxisite Ti p—n the amplrtudc becomes infinite This 
IS the case of " resonance " The amplitude does not, of course, 
become infimte m practwe. There is amays loss of energy by dissi- 


' pation in the vibrating machinery and by radiation fhto the medium, 
and the amplitude only increases until this loss is balimced by tho 
gain from the work done by the appUed force 

According to Helmholtz, the ear ptobably contains within it a 
series of resonators, with small intervals between the periods of the 
successive members, while the senes extends over the 
whole range of audible pitch We need not here enter TbaBaras 
mto the question of the structure constituting these f 
re*8onators Each of them is supposed to have its own 
natural frequency, and to be set into vibration when the ear receives 
a trim of waves of that frequency The vibrition in some way 
arouses the sensation of the corresponding tone But the same 
resonator will be appreciably though less affected by waves of 
frequency diffenng slightly fiom its own Thus Helmholtz from 
Certain observations {Sound, 11 § 388) thought that if the 

intensity of response by a given resonator in thp e ir to its own tone 
IS taken as i, tnen its response to an equally loud tone a semitone 
different may be taken as about According to this theory, then 
when a pure tone is received the auditory apparatus corresponding 
to that tone is most excited, but tlic apparatus on each side of 
it IS also excited, though by a rapidly diminishing amount, as the 
interval increases If the sensations corresponding to these neigh- 
bouring elements arc thus aroused, we have no such ptreeption as a 
pur© tone, and what we regard as ,i pure tone is the mean of a group 
of sensations The sensitiveness of the ear m judging of a given tone 
must then correspond to the accuiacy with which it can judge of the 
mean 

Measuremenis of Intensity of Sound or Loudness — Various 
devices have been successfully employed for making sounds 
o<^ determinate loudness m order to test the hearing of partially 
deaf people But the converse, the measurement of the loudness 
of a sound not produced at our will, is by no means so easy. 
If we compare the problem with that of measuring tlie illumina- 
tion due to a source of light, we see at once how different it is^ 
In sound sensation we have nothing corresponding to white 
Ught noise such as the ro<ir due to traffic in a town may 
correspond physically in that it could probably be resolved into 
a nearly continuous senes of wave-lengths, but psvchically it 
is of no interest Wc do not use such noisi, but rather seek to 
avoid It We certainly do not wish to measure its loudness, 
and even if we did it might be difficult to fix on any unit of 
noisiness Probably wc should lie driven to a purely ph>sK il 
unit, the stream of energv proi ceding in any direction, and if 
the noise were great enough wc might measure it possibly by 
the pressure against a surface 

The intensity of the stream of energy passing per second 
through a se^uare centimetre when a given pure tone is sounded 
is more definite and can be miasurcd There are two praftii al 
methods In the one, the energy of vibration of the source 
is measured, and the raU at winch that energy decreases is 
observed The amount radiated out in the form of sound waves 
IS deduced, and hence the energy of the stream at mv distance 
IS known In the other, the waves produc e a measurable effect 
on a vibriting system of the same frequency, and the amplitude 
in the wave s can be deduced 

The first may be illubtr iti d by T ord Rayleigh’s oxpcriincnts to 
determine tlu imphtndt of vabration in waves unly just audible 
(Sound, 11 S 384) He used tuo kinds of cxpinment, 
but it will be sufficient here to indicate the second A ^•nlmuai 
fork of frequency 25O was used as the source The energy 
of this fork with a given amjilitude of vibration could Auaibie 
be calculatcKi from its dimensions and clisticity, and 
the amjihtude wis observed by measuring with a microscope 
the line into which the image ot a starch gram on the prong was 
drawn by the vibration Tho rate of loss of energy was calculated 
from the rate of dying down of the vibration 1 his rate of loss for 
each arajilitiulc wis dctcrmimo (i) when the fork was vibntuig 
alone and (2) when a resonator was placed with its mouth under 
the free ends of the fork flu ditfi rente in loss in the two cases 
measured the energy mven up to and sent out by the rt senator as 
sound Ihe amphtucYt of the fork was observed when the sountl 
just ceased to be audible at 27 4 metres away, and the rate ol energy 
emission from tho resonator was calculated to be 42 i ergs / second 
Assuming this energy to be projiagatod in hemisplu neal wav cs, it 
IS easy to find tho quantity per second going through i stj cm at 
tho distance of the hstemr, and tluncc from tht energy m a wave, 
found above, to determine the amplitude The nsult was an 
amplitude of i 27 x lo-’ cm Other forks gave results not very 
different 

In a liter senes of experiments Lord Rayleigh (Phil Mag , 1907, 
I4j. P 59b) found that the least energy stream required to excite 
sensation did not vary greatly between frequencies of 512 and 256, 
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t>ut that the stream rc^HUrpct inprca'icd rapi<tly as the frequency was 
reduced below 456 

The second method may be illustrated by the experiments of 
M Wien (JVied Jnn^, tSSp, xxxvl 834) He used a spherical Helm- 
holtz resonator resounding to the tone to bo neasured The onhee 
which IS usuiUy placed to the ear was enlarged and closed by a 
corrugated plate like that of an aneroid barometer, and the motion 
of this pUte was indicated by means of a mirror which had one edge 
fixed, while the other was attached to a style fixed to the centre of 
the plate When the plate vibrated the mirror was vibrated about 
the fixed edge, and the image of a reflected slit was broadened out 
into a band, the broadening giving the amplitude of vibration of the 
plate From subsidiary experiments (for which the origin il mt moir 
must be consulted] the pressure variations within the rcsonitor 
could be calculatocl from the movements of the plate Tin open 
onficc of the resonator was then exposed to the waves from a 
souice of ils own frequency ITtlmhoItz's theory of the resonator 
O^ayleigh, Sound, n § 3Ji) the pnssuie variations m the 

inculi nt w av( s m terms of those m the re '’onalor, and so the pri ssure 
van ilion and the amplitude ol vibration m the A\uves to be measured 

were determined 

Por minimum audible sounds ^\lcn found a somewhat smaller 
value of the amplitude than Rayhigh It is rtmaikable Ihit, as 
lord Rayleigh says, ‘ the stre ims of energy reejuired to mfliii nee 
the eye and the car aic of the s ime order of m igmtude Wien 
also used the appaiatiis to hud the dccicise of init nsity witli ineu ise 
of distance, and found fliat it was some what more rajud th ui the 
inverse square law would give 

In a latir senes of cxi>eumenls Ahst vi 301) Wunnstd 

a telephone plalc^of which the amplitude could be detcimini d from 
the value of the exciting curicnt, and he found that the smallest 
amplitude audible was 6 ^ x cm 

\V Zernov ( 4 Mn d iViysi/i, 1000, 21, p i3i)compaied 11k indica- 
tions of Wun s rcsonitoi m uiometer with those of V Allbtrg’s 
sound pressure apparatus and found very sxtisfaefory agieeimnt 

Stationayy \\ ave'^ — \s a preliimnai y to tin m\( ligation ol the 
modes of vibration of certain souiees of sound we sh ill eonsidcr tlx 
formation of stationaiy waves ” llusc aie not u illy waves m 
the ordinaiy sense, but the di tiiibance in ing fiom the passage 
through the medium m oppeisite diree lions of two cepi il trams 
The medium is elivided iqi into sections between fixed pemits, anel 
theene sections vibrate We can lorm staticmaiy v\ ives with ca e 
by fixing one end of a rope — say 20 It long — and he)l(ling the other 
tnd m the haml When the hind is moved to ind lio tia)2s,ai,ily 
Wives are sent along the rope and lefieeteel at the fixeel cnel The 
direct and reflected systems ate praetKally equal, and by suitably 
timing the vibiations of the hinel ioi each ei e the lopc m ly be 
made to vabrate as a whole, as two halves, is three thiiels and so on 
Wlien it vibiiles in several ec tioiis, t le li seetion moves m the 
op])osite way to its neighbours 

Let us suppose Ihit two trains of sme wives of length A. and 
amplituele a vre travellmg in opposite directions with veloeilj U 
We may represent the displaeeme nt due to one of the ti xins by 

v,-flsm^^^(i-Tf) (-1) 

where x is measured as m eqintiem (tf)) fiom an asceneling node as 
A in fig 21 If we me asme / from an uv t mt at which the two trams 
exactly coincide, the a as IT for the other tram has the opposite sign, 
its displacement is represented by 

y, er sm + Vt) (2^) 

The sum of the disturb incc is obi amid by aelding (24) and (25) 

y =* vq d 2rt cos sm (21 >) 

At any given instant / this is a sino curve ejf amplitueie 2a cos (-ir/v) U/, 
and of wavelength a, anel with nodes it v - o Ja, a, , 

that 13 , tlure is no disjfi ice mt nt it these nocks whalev ei the v iliu 
of /, and between tlum the displacement is alwa>3 a sme. cuive 
but of amplitude varying b( tween +2<z and —za The ordmate. 
of the curve changes sign as we pass through a iieiek, so that sueees- 
eive sections arc moving always in opposite directions and have 
opposite displacements Fach section then vibntes and its 
amplitude goes through all its values in lime given bv 2irUT/A = 2ir, 
or 1 t^A/U, and the frequency is U/A ^\o may represent such a 
tram of '' stationary waves ' by fig 25, where the curves give the 



Fig 25 


two extreme amplitudes The points A, B, C, D arc termed 
•nodes," and the points half-way between them "loops" 

The general character of these rasulls may be obtained by a 
graphic construction Lot fig 26 (1) represent a wave-length of 
each tram when they are coincident It is sufficient to take a single 
wive-longth The dotted curve reMesents the superjiDsition, 
which Simply doubles each orJmate, Dmdc the wave-length into. 


svy, eight equal parts as jnarHcd Then move one tram marked 
( 1 ) J'A to the right, and the other tram (II) iA to the left, intro- 
ducing new parts of each tram at one end .anel sending out old parts 
at the other Then we ge t fig 26 (2), the doited curve representing 
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the resultant with amplitude 1/^2 that of (i) Another mov einent 
of iA in cacU direction gives (^) with resultant a strught line anti 
o on fqr (4) and (5) la (5) the dispUeement is i \ idenllv eiiuaJ au4 
e>ppositi tothitm(i) Further displacement will gi\ i tlu figures 
( f) (l) (.2) (i) agiin but Willi (1) and (II) iiiti reh in,,t 1 Wlimwc 
tit back to ( 1 ) cich tram lus been displaced through a ind the 
]Kno<lisA/U hurther, till original nodes are alw iv 3 at list, and 
the inti I veiling sections vibiato to and fro 

Tile vibritions of eertain soureis of sound mav bi npit cnied, 
at k ist as a lust appioxim ition as consisting of si itinnaiv w ivis, 
ind from a tonsideialion of the late of propigition ol w ivi s along 
Ihise souiees we can deeluee then Irccjucncy when wc know Ihcir 
length 

Source’! oj Sound 

LUmentarv Theory of Pipt:, Tht longitudinal v hrition of 
'll in e\ Imdru al pipes is made use of m v ariuas w nd m^ti oinents 
\\( shall (ktluit the modes of vibration ot the ' 1 eulumn in .a 
t3lin<lrK il pipe from the i onsidcration thit tlie iii m motion 
within the pipe forms some p iit of a sv sttm ol st ition <r\ w ues, 
one Iron being formed bv the i xi .ter of the distuib uu e, .ind the 
other being formed b> the refieetion of the tram it the end of 
the pipe 

In ordir to justifv the use of stitionan w ives we must show 
tint two stub trains < in move m opposite elirections over the 
simc ground without modit)ing each other so lou'g is tl>e dis- 
pl iccment m either is small For this it is nuessarv thit the 
total force on .in element due to the sum of the displ uements 
should be equal to the sum of thi forces due to the tw o el sjilace^ 
menth tonsidered separately The medium then uts for the 
sKond trim just as if it were undisturbed h\ the first It js 
suffiiient then to show that the excess of pres^irc xt .n\ pont 
IS the sum of the excesses due to either tram separate 1\ 

If «is the total pressure exeess, and if y is flu total diq 1 leimrnt 
at X, the n w — E X ehango of volume original volume =- Idx^dx, 
If yj and are the two separite displacements and il 1 - 
then CD = — E(<iyj/rfx + dy,ld\)~wx -) mo Ihis piovcs the pro 
position It IS a case of the principle of superpo-ition of small 
disturbances 

I et us suppose that a system of station irv^ w av is is foi im d m the 
air m a pipe of indefinite length, ind let fag 27 n jiresent a part ot 
the system At the nodes A, B, t , D, E thcie is no displacement 
but there are maximum volume and piessuie eliaii.,cs Consider 
for instance, the point B When the displacement is icpre i nk.xl 
by AHDKC the particles on each side of B are dispUecd tow u Js it,. 
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giving a compression, and since the slope is steepest there, or 
—dyfdx a maximum, the compression is also a maximum there 
When the displacement is represented by AH'BK'C the particles 
on each side of B are displaced from it, giving an extension, and since 
the slope is again the steepest, the extension is a maximum 



At the loops, for instance at H, the displacement is a maximum 
The tangent to the displ icement curve is always parallel to the axis, 
that IS, for a sriull distance the successive particles are always 
equally displacitl, and therefore always occupy the same volume 
This means that at the loops while the motion is greatest there arc 
no pressure changes 

Wc hive now to silcct such portion of this system as will suit the 
conditions imposed by any actual pipe There arc three distinct 
types, which wc will consider in succession 

I Pipe Closed at One Fnd, Open at the Other — At the closed end 
there IS no motion, for the pressure always constrains the air to 
r« mam in contact with the end The closed end is Hit retort a nodt 
\t the open end, as a first a])proximation to be corrected later, th< r< 
are no pressure changes, for any tendency to excess can be relieved by 
immceiiate expansion into the outer air, and any tendency to defect 
can be filled up by an inrush from the oute r air The open end is 
therefore a loop It is to be noted that the exciter of the vibrations 
IS in general at the open end, and that the two trains forming the 
stationary system consist of the direct waves from the exciter 
travelling into the tubi , atul the waves reflected back from the 
closed cud 

In fig 27 wc may have the length AH occupying the tube In 
this c ISO AH - {a, •=r /, the h ngth of the tube, and the frequence 
«j = U/a, — U/4/ But we miy also have a shorter wavelength 
A,j such that the length AK occupies the lube In this case AK — 
l, and the frcqiuney — U/A,,— With a still shorter 

wave length A, we may have the Ungth AL occupying the tube iiul 
AL — 2A,-/, and the fiiqueney «( — U/A3=5U/^', and so on, as 
wc take succeeding loojis for the open end 

In fig 28 are njiresented the station iry wave systems of the first 
four modes, end any of the succeeding ones are easily drawn 
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The reader will be able to make out the simultaneous motions and 
pressure b at various points It is obvious that the nodis arc alter- 
nately in compression and extension or vice versa and that for |a 
on each side of a node the motion is either to it on both sides or from 
it on both sides 

The fust mode of vibration gives the “ fundamental tone,” and 
the succeeding modes are termed ovtrtones” The whole senes 
forms tlic senes of odd harmonic A stopped pipe ” m an organ 
IS a pipe of tins type, ind IxAh the fundamental and the overtones 
may occur simultaneously when it is blown 

We may illustrate the successive modes of vibration by using as 
pipe a tall cylindrical jar, and as exciter a vibrating tuning fork 
held over the mouth Ihe kngth of the pipe m ly be vaned by 
pouring m water, and tins is dont until we get m iximum resonance 
of the pipe to the fork Thus if a lork Ut,-=250 is used, the length 
of pipe for the fundamental at C is about 33,000/4 X 256 — 33 ems 
If a fork S0I4 — 706 is used the pipe lesounds to it according to the 
mode of the first overtone If the temperature is tf> the length for 
given frcqiuncy must be increased by tin factor i -f- o 00184! 

Correction to Length at the Open End — The approximate theory of 
pipes due to Bernoulli assumes a loop at the open end, but the 




condition for a loop at the open end, that of no pressure variation, 
cannot be exactly fulfilled This would require that the air outside 
should have no mass m order that it should at once move out and 
relieve the air at the end of the pipe from any excess of pressuie, 
or at once move m and fill up any defect There are variations, 
therefore, at the open end, and these are such that the loop may be 
regarded as situated a short distance outside the end of the pipe 
It may be noted that in practice there is another reason for pressure 
variation at the end of the pipe The stationary wave method 
regards the vibration in the pipe as due to a senes of waves travelling 
to the end and being there reflected back down the pipe But the 
reflection is not complete, for some of the energy comes out as 
waves, hence the direct and reflected trains are not quite equal, and 
cannot neutralize each other at the loop 

The position of the loop has not yet been calculated for an ordinary 
open pipe, but Lord Rayleigh has shown ( Sound, 11 § 307) that for 
a cylindncal tube of radius R, provided with a flat extended flange, 
the loop may be regarded as about o 82 R, m advance of the end. 
That 13, the length of the pipe must be increased by o 82 R be fore 
applying Bernoulli's theory This is termed the “ end correction " 
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Using this result Rayleigh found the correction for an unflingcd 
open end by sounding two pines nearly m unison each jirovided 
with a flange, ind counting the neats Iheii tin fl ingc was ir inovxd 
from one and the beats were again eounlcd The thangi in virtn il 
length by removal of the flange was llius found, and the open end 
correction for the unflanged pipe was o 6 R fins correction lus 
also been found by David James BUiklcy by direct experuiient 
(Phil Mag, 1879, 7, p 339) He used a tube of varable kngth 
an 1 delciniined the length resounding to a given fork, (i) when the 
closed end was the first node, (2) when it was the seeeuui node If 
these lengths arc /, and I,, then l^ — l^ = Ja and {[I — /,) — /, is tlic 
correction for the open end The mean value founil was ei 570 K 
2 Pipe Open at Both Ends — 1 . 3.011 (.ndih iloop \V( iriust there- 
fore select a length of fig 27 between two loops The fundament il 
mode IS that in which H and K npnsent the ends of tne pipi In 
this case HIx = jAj — I, ind the freepitncy is m, — U/A, - U/2f 
There is a node in the middle In the next mode H and L il present 
the ends and HL — Ag — / and — U/Ag — 2U/2/ In the third motlc 
HM JA, = f and U/A, = lOjzl, and so on 

In fig 29 ire leprescnted the stationary wave systems of the 
first four modes The whole series of fundamental and overtones 
giv es the complete set of harmonics of frecjueneies proportional to 
I, 2, 3, 4, , ami wave lengths proportional to i , | 

A nict^ or brass tube will serve as such a pipe, and may be exc itetl 
by a suitable tuning fork held at one end To obtain the virtual 
length we must add the correction for each open end, probably 
about 1 2 radius If the frcqinncy is 256 the corrected length fji 
the fundamental is about (33,000/2 y 25O) (i-|- 001S4!) at!" The 
pipe will also resound to forks of frequencies 512, 768, 1024 an 1 
so on 

An open " flue ” organ pipe is of this type The wind rushing 
through the slit S (fig 30) maintains the vibration in a way to be 
discussed later, and the opening O makes tlie lower end a loop 
The modes of vibration in an open organ pipe may be exhibitc 1 
by means of Koenig’s manometne flames (Phil Mag , 1873, vol 45) 
The pipe is provided with manometne flames at Ds nuddle point, 
and at one quarter and three quarters of its length When the 
pipe IS blown softly the fundamental is very predominant, ami 
there is a node at the middle point The flame there is much 
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affected by the nodal pressure changes, while the other two vibrate 
only slightly If, however, the pipe is blown strongly, the funda- 

n mental dies away, and the hrst overtone is predominant 

I Then the middle point is a loop, and the middle flame 

; IS only slightly aftteted, while the other two, now being 

at nodes, vibrati strongly 

3 P%pe Closed at Both Ends — The two ends m such 
a pipe are nodes It is evident that the overtones 
will follow the same rule as for a pipe opened at both 
ends This case is not exactly realized in practice, but 
it is closely approximated to in Kundt’s dust tube A 
glass tube, the ^ dust tube,” 3 ft or more in length, and 
perhaps i m in diameter, has a little lycojxidium 
powder introduced, and the powder is allowed to run 
all along the tube, which is then fixed horizontally 
A closely fitting adjustable piston is proaided at one 
end A glass or metal rod, the sounder, is clamped 
L at its middle point, and fixed along the prolongation 
^ of the axis of the dust tube as fn fig 31, a loosely 

f S fitting cork or card piston being fixed on one end of 
the sounder, which is inserted within the dust tubf 
The other end of the sounder is stiokcd outw irds 
with a damp cloth so as to make it sound its fund 1- 
mental btationary waves arc formed in the air 111 
the dust-tube if the length is rightly adjusted by the 
Fig 30 closely fitting piston, and the lycopodium dust collects 
at the nodes in littk heaps, the first being at the fixed 
end an 1 the last just m front of the piston on the soiindtr The 
stationary wave System adjusts itself so that its motion agrees 
with that of the soundtr, which is therefore not exactly at a node 
If U is the velocity of longitudinal w aves along the sound* r, and / 
the length of the sounder, the frequency of vibration is U /z/ If 
L IS the distance betwetn successive dust-heaps, 1 e half a wave 
length the frequency m the air is U/2L where U is the velocity 
of sound m the pipe Then, since the ficqucncies are the same, 
U/rL - U,/2/ or L/l ^ U/U, 


. r'. h— 

Fig 31 


The V elocities in different gases may be compared by this appara- 
tus by filling the dust tube with the gases in place of air If L, is 
the mtcrnodal distance and Uj the velocity in a gas, L and U being 
the corn spondmg values for air we have Uj/U — L,/L 

Kundt s dust tube may also be employed for the determination 
of the ratio of the specific heats of a gas or vapour If U is the 
Specific velocity of sound in a gas at pressure P with densitv p, 

Heats’ and if waves of length \ and frecjuency N are propagated 

Ratio through it, then the distance between the dust-heaps is 



where y is the ratio of tlic two specific heats If d is measured 
for tw o gases in succession for the same frequency N, we have 

7i P 1 P 2 ^1“’ 

where the suffixes denote the gases to which the quantities relate 
If yj IS known this gives y^ Kundt and Warburg applied the 
method to find 7 for mercury vapour (Pogg Ann , 1870, 157, p 356), 
using 1 double form of the apparitus in which there are two dust 
tubes vorked by the same sounding rod This rod is sujiported at 
J and J of its length where it enters the two dust tubes, as represcntetl 
diagrai imatically in fig 32 It is stroked in the middle so a" 



Fig 32 


excite its second mode of vibration The method ensures that the 
two frequencies shall be (xactly the same In the mercury txpeii- 
ment tlie sounding rod v\as scaUd into the dust tube, which was 
exhausted of air, and contained only some mercury and some cjuartz 
dust to give the heaps It was placed m a high tempfrature oven, 
V /litre th( mtreury was evaporated Ihe second tube contaimng 
air was outside When a known tempciaturc was attained the 
•sounder was excited, and and d, could be measured From the 
temperature, P2/02 'vas known, and yjyi could then be found 
Taking -ji = I 41, 7o was determined to be i 00 Lord Kayleigh 
and Sir William Ramsay (Phtl Frans A 1895, pt i p 187) also 
used a single dust-tube with a sounder to find 7 for argon, and again 
the value was 1 66 

Determtnattons of Pressure Changes and Amplitude of Vibrations 
in Pipes — If the maximum pressure change is determined, the 
amplitude is given by equation (20), viz 
= 2ir«apU, 

for m Ae stationary wave system the pressure change and the 


amplitude are both double those m either tram, so that the same 
relation holds 

Determinations of the pressure changes, or extent of excursion 
of the air, m sounding organ pipes have been made by A Kundt 
(Pogg Ann, list, 8 134, p 163), A J I lopler and , 

h Boltzmann (Pogg Ann, vol 141, or Ravleigh, 

Sound, 11 § 422a), and L Mach {Ophsch akustischen 
Versuche 1873) Michs method is perhaps the most direct The 
pipe was fixed in a horizontal position, and along the top wall ran 
a platinum wire wetted with sulphuric acid WTicn the wire was 
heated by an (Uctnc current a fine line of vapour descended from 
each drop Ihe pipe vvis closed at the centre by a mtmbrane 
which prevented a through draught, yet permitted the vibrations, 
as it was at a node The vapour line, thertfore, merely vibrated to 
and fro when the pipe was sounded The extent of vibration at 
different parts of the jape was stmhed through a glass side wall a 
stroboscopic method being used to get the position of the vapour line 
at a definite pait of the vibration Mach luiind an excursion ot 
o 4 cm at the end of an open pipe 123 cm long The amplitude 
found by the other observers was of the same order Tor the 
vibration of air in other cavities than long eyhmlncal pipes we refer 
to Rayleigh’s Sound vol 11 chs 12 and 10 

Propagation of Waves in Pipes of Circular ’stctton — Helmholtz 
invtstigatcd the velocity of propagation of sound in pipes, tal ing 
into account the viscosity of the air (Rayleigh, Sound 11 ^ 347 ) and 
Ivirehhoff investigated it, taking into account both tlie viscosity 
ind the heat communication between tht air and the walls ot the 
pipe {loc cit 11 §350) Both obtained the value for the velocity 
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whore U is the velocity in free air, R is the radius of the pipe, N the 
frequency, and p the air density C is a constant, cciu il to the 
coefficient of viscosity in Helmholtzs tlietiry, but Itss simple in 
Kirchholf s theory Lxpenments on tlie velceity in pipes were 
cirned out by H belmeebth (Pogg Ann , 1&69, 136, p 29O) and by 
T J Seebccic (Pogg Ann , 1870 139 p 104) which accoidcd vviti 
this result as far as R is concerned, but the diminution of vclocitv 
was found to be more nearly proportional to N ' Kundt a’ o 
obtained results in general agreement v\ith thi foimula (Rayleign 
Sound, 11 § 2O0) He used his dust tube method 


Elementary Theory of the Transverse I ibiation of 
Musical Strings 

We shall first investigate the xelocity with which a disturbance 
travels along a string of mass m per unit length when it is 
stretched with a constant tension T, the stme at all points 
We shall then show that on certain limit itions two trams of 
disturbance may be superposed so that stationary waves may 
be formed, and thence we shall deduce the modes of vibratioa 
as with pipes- 



Fig 33 

Let AB (fig 33) represent the string with the ends AB fixed Let 
a disturbance once set going travel along unchanged m form from 
\ to B with velocity U Then move AB from right to left wath 
this velocity and the disturbance remains fixed in space Tike 
a point P m the disturbed part and a point Q which the disturbance 
has not yet reached Since the conditions in the region PQ rc mam 
always the same the momc ntum perpendicular to AB entering the 
region at Q is equal to the momentum perpendicular to AB having 
the region at P But, since the motion at Q is along AB, there is 
no momentum there peqiendieular to AB So also then is on the 
whole none in that direction leaving at P Let the tangent at P 
make angle <f> with AB The velocity ol the string at P p rdkl to 
PM is U sm f, and the mass of string passing P is tnlj per second so 
that mU® sill cj) is carried out per second But the tension at P is T, 
parallel to the I ingent, and 1 sin p parallel to PM, and through this 
— T sm 4) IS the momentum passing out at P per second Siiiee the 
resultant is zero, mU- sin 4> — T sin 41 — o, or U'' = T/m 

Now keep AB fixed, and tlic disturbance travels with velocity U 
We might make this investigation more general by introducing a 
force X as in the investigation for air, but it hardh aj pt ars necessary 
To form stationary waves two equal trams must be able to travel 
in opposite directions with equal vclocilits and to be superposed 
We must show then that the force ealled out by the sum of the dis- 
turbances IS equal to the sum of the forces called out by each tram 
separately 

In order that the velocity shall remain unchanged the tension T 
must remain the same This implies that the disturbance is so small 
that Ae length is not appreciably altered The component of T 
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acting paralle} to the aicie or straight string is Tdxfds, and vihen the 
disturbTnce is sufhcicnlly small the curve of displacement is so 
nearly parallel to the axis that dxjds = i, and this component is T 
The component of T perpcndiculiir to the axis is Tdylds = Tdyfdx 
Now if yj and y^ are the displacements due to the two trams 
separately, and y y, -f y^ the two senarate forces arc Tdyjdx and 
TdyJdx while that duo to y is tdyjdx But since y = Vj + Vj, 
Tdy/dx ^TdyiJd;i( Idyjdx, or the condition for superposition 
holds when the displactmcnt is so small that we may put dxjds ~ i 
Evidently this comis to neglecting Let two trams of equal 
waves moving m opposite directions along such a stnng of inclch- 
mte hngth form tin stationary system of fig 27 Since the 
nodes are always at rest we may represent the vibration of a 
given string by the length between 
any two nodc^ The fundamintal 
mode IS that m which A and B 
represent the ends of the stnng In 
this case AB — ^ 1 the length, and 

the frequency = U/^i “ U/2f — 
{ilil)sJ{Tlm) The middle of tlie 
stnng IS a loop In the next mode 
A md C represent the ends and 
AC ^ Ag = ^ 3'nd «8 — U/Aa — 2U/2/ = 
(2/2I) J(T/m) In the third mode 
A and 1) represent the ends and 
AD = ■§A,-^/ and — U/A3 »= 3U/2/ — 
(^/2/) *y(l/»»), and so on In fig 34 
the stationary wave systems of the 
first four modes arc rt presented 
The complete senes of harmomes 
are possible modes 

T he experimental demonstration 
of these results is easily made by the sonomctei or monochord 
(fig do) string IS lixcd at C on the top of a hollow box, and 



passes over two edges AB, which serve as the fixed ends and then 
over a pulley P, being stretched by a weight W Between \ and B 
a bndgo D, / e another edge slightly higher than \ or B, can 
be inserted in any position, which is deteinuiud by a graduated 
scali I lie ettietuh length of the string is then AD Keeping the 
same tension, it may be shown that nl is constant by finding « foi 
various lcnc,t]is Keeping AD constant and varying W it may be 
shown tbit »i ooJ\Y Listly, by using ditferent strings, it may be 
shown tint with the sum I and I, n x: 

The \ iriinis modes of vibration may also be exhibited If It is 
Tcmoved and the stnng is bowed m the iiuddle the tundamcntal is 
brought out If It IS toucheel in the middle with a feather, the edge 
of a ( anl or the huger nail, and bowed a quarter of the wry along 
the octave, the first overtone comes out Each of the first few 
harmonics may be easily obt unod by touching the string at the first 
node ot the harmonic required, and bowing at the lust loop, and the 
prcseiiec of the nodes and loops iniy be verified by putting light 
paper riders of shape A on the string at the noeles anti loops \\ iu n 
the harmonie is sounded the riders at tlie loops arc thrown olf, while 
those at the nodes remain seated 

Not only may the fundamental and its harmonics bo oblaineel 
separately, but they are also t<i be he ml simultaneously, particularly 
the earlier ones, which are usually more prominent than those 
higher m the senes A practised ear easily eiiscerns the coexistence 
of these various tones when a pianoforte or violin string is thrown 
into vibration It is evident that, in such case, the string, while 
vibrating as a whole betvvei n its fixed extremities, is at the same time 
executing subsidiary oscillations about its middle point, its pomts 
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of tnsection, S.c , as shown m fig 36, for the fundamental and the 
first lurmonic W h( n a string is struck or bowed at a point, any 
harmonic with a node at that point is absent Since the quality 
of the note sounded depends on the mixture of harmomes, the quality 
therefore is to some extent dependent on the point of excitation. 

A highly ingenious and instructive method for illustrating the 
laws of musical strings was contrived by F E Mclde It consists 
in attaching to the loop or ventral segment of a vibrating body, e g a 
tuning folk or a bell glass, a silk or cotton thread, theotlicr extremity 
being cither fixed or passing over a pulley and supporting wei^ts 
by which the thread may be stretchea to any degree required The 
Vibrations of the larger mass are communicated to the thread, which 


[WIRES AND RODS 

by proper adjustment of its length and tension vibrates in unison 
and divides itself into one or more loops or ventral segments easily 
discernible by a spectator If the length of the thread be kept 
invariable, a certain tension will give but one ventral segment, the 
fundamental note of the thread is then of live same pitch as the note 
of the body to which it is attached By reducing the tension to one 
quarter of its previous amount, the number of veptral Segments \till 
be seen to be increased to two, indicating that the first harmonic of 
the thread is now m unison with the solid, and consc-qucntly that its 
fundamental is an octave lower than it was with the former tension, 
thus confirming the law that n vanes as ijl In like manner, 
on further lowering the tension to one ninth, three ventral segments 
will be formed, and so on 

The law that, caetem, panbu<;, n vanes inversely as the thickness 
may be testetl by forming a string of four lengths of the single thread 
used before, and consequently of double the thickness of the latter, 
when, for the same length and tension, the compound thread will 
exhibit double the number of ventral segments presented by the 
single thread » 

The other laws admit of similar illustration 

Longitudinal Vibrations of Wires and Hods 

Subject to a limitation which we shall examine later, the 
velocity of a longitudinal disturbance along a wire or rod depends 
only on the matenal of the rod, and not upon the cross-section,! 
Since the forces called into play by an extension or compression 
of the material are proportional to the cross-section, it follows 
that if we consider any rase and then another case in which, with 
the same longitudinal disturbance, the cross-section is doubled, 
the force m the second case is doubled as well as the mass to be 
moved The ai ( deration therefore remains the same, and the 
velocity IS unaltered Wc shall find the velocity of propagation, 
just as in previous cases, from the consideration of transfer of 
momentum 

Suppose that a disturbance is travelling with velocity U unchanged 
m form along a rod from kit to right Let us move the rod from 
right to left, so Ih it the undisturbed paitb move with velocity U 
Ihcn the disturbance remains fixed in space Let A be a point m 
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the disturlmnce, and B a point in the undisturbed part The 
matenal b< tween A and B, though continually changing, is always 
m the same condition, and thireforc the momentum within AB is 
const int Htncc the amount earned out at A is equal to that 
carru d m at B 

Now momintiim is transferred in two wavs, viz by the force 
acting between contiguous poitions of a body and by the transfer 
of moving matter At B there is only the latter kind, and since 
the transtir of matter is po"o^> wheic is the undishirbtd density 
and is the uiulisturbta cross-section, since its velocity is U the 
passage of momintura per second is At A, if the velocity 

of the disturbance iclative to undisturbed parts of the rod is « from 
left to right, the vdocily relative to A is U — « If p is the density 
at A, and a> the cross se-ction, tlun the momentum carried past \ 
isp«(U— «)^ But if y IS the displacement at A, dy/dx Is the extension 
at A, and the force acting is a pull across A equal to Yu^dyjdx, where 
Y IS Young s modulus of elasticity Tin n we havo 

Ywudyjdx -f- pw(U — u)^ = PoWoU-^ (27) 

Now u/\J——dylUr, (28) 

for the particle at A moves over dy backwards, while the disturbance 
moves over TJ Also since dx has been stretched to dx -f dy 
pa>{dx + dy) — PoWo'^r, 

or pw{i + dyjdx) ^ PoUq (29) 

Substituting from (28) in (27) 

Yi,g + ,(30) 

and substitutmg from (29) m (30) 

t) “ 

whence Yin Po"oU*» 

or ^ Y/p, (32) 

where now p is the normal density of the rod. The velocity with 
which the rod must travel in order that the disturbance may be 
fixed m space is therefore U >/(Y/p), or, if the rod is kept fixed, 
this IS the velocity with which the disturbance travels 

This investigation is subject to the limitation that the diameter 
of the cross section must be small compared with the wave length 
When the rod extends or contracts longitudinally it contracts os 
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wctonds radially and iil the ratio cr, known as PoissDn’^ ratio^ which 
ui metals vs not far from ^ Let us suppose that the rod is circular, 
■>£ radius r, and that the radial displacement o£ the surface is tj The 
jongitodinol extension is dyjdx, and therefore the radial contraction 
is n!r=<Tdyldx If then y=-a sm n = cos ^(r— U<) 

If r Is of the order of X, tj is of the order of y, and the kinetic energy 
of the radial motion is of tho same order as that of the longitudinal 
motion Dnt our investigation entirely leaves this out of account, 
and 18 therefore faulty In fact, the forces are then no longer parallel 
to the axis Ihcre are shears of the order df\ldx and the simple 
Young s modulus system can no longer be taken to r< present the 
actu il condition (see Rayleigh, Sound, i 1 57 ) But keeping r/A 
small we m ly as before form stationary waves, and it is evident that 
•the soncs of fundamental and ovti tones will be just as with the air 
m pipes, and we shall have the same tliree types — fi xOil at one end, 
free at both ends, hxed at both ends — with fundamental frequencies 
respectively 




CThc overtones will be obvious 

For an iron wire Y/g is about 1012/4, so that for a frequency of 
500 in a wire fixed at both ends a length olxiut 5 metres is n qnired 
If tlic wire IS stretched across a room and stroked m the middle with 
a damp cloth tho fundamtntal is easily obtained, and the first 
liarmonic can be brought out by sticking it at a qu irtir the length 
from one end A glass or brass rod free at both ends may be held 
by the liand m the middle and excited by stiokmg one end outwards 
with a damp cldth If it is clamiied at one quarter and three 

S uarters of the length from the ends, and is stroked m the middle, 
le first harmonic sounds 

Young s modulus may be obt lined for the material of a rod by 
clamping it in the middle and obtaining the frequency of the funda- 
ment il when Y — 

The value tJius obtimcd is generally appreciably greater than 
that obtained by a statical method m which the lod is pulled out by 
an appliul tension 

Rods of dilltunt materials may be used as sounders m a Kundt’s 
dust tube, and tlmr Young s moduli may be comjjarcd, since — 


velocity in rod — velocity in air y 


length o£_ro<l 

distance between dust-heaps 


Torsional Vibrations of Hods and IT ires — -Thf velocity of propaga- 
tion of a toisional disturbance along a wire of circular section may 
bt found by the transfer of momentum method, rcmrmbinng that 
wc must now replace Imtar momentum by angular momentum 
Let the disturbance bo supposed to travel unchanged m form from 
left to right with velocity U Now suppose that the wire or rod 13 
moved from right to h ft with velocity U The disturbance is tlun 
fixed in space Let A be a point m the disturbance and B a point 
in the undisturbc^l portion The condition of the matter between 
A and B nmains constant, though fresh matter keeps coming m at 
B and an ecjual quantity leave s at A Henee the angular momentum 
of the part between A and B rcmims constant, or as much enters at 
B as loaves at A But at B there is no torsion, ami no torsion couple 
of one part of the win on the next So that no angul ir momentum 
enterh at B, amJ therefore on the whole none Itaves at A The 
transfer of angular momentum through A is of two kinds—first, that 
due to the mssage of rotating matter, and, secondly, th it due to the 
couple with which matter to th< right of A acts upon matter to the 
left of A The mass of matter moving through A per second is 
pvaTJ, whcic a is the radius of the wire aud p is its density If ^ is 
the angle of twist, the angular velocity is dB/dt The radius of 
gyration of the section is Ja* Hence the angular momentum 
conveyed per second outwards is ^pira*\Jde}dt The couple due 
to the twibt of a wire of length I through is G — ^va^p/f, and wc 
may put <t>Jl = d$jdx Since no angular momentum goes out on the 
whole 

\nna*dB]dx -f- ^pira*VdB/dt = o (33) 

fiBut tho condition of unchanged form requires tliat tho matter 
shall twist through {dBldx)dx w hilo it is tiavcUmg dx, i e m 
time dxfU 


Then 


^ dx _ 
di V ~ 


dB 

dt 


^ -U 


dd 

dx 


Substituting m (33) wc get 

U» ^ njp {34) 

If wo now keep the wire at rest the disturbance travels aiong it with 
velocity U — >J{nJp), and it depends on the rigidity and density of 
the wire and not upon its radius 

It IS easy to deduce the modes of vubratiou from stationary waves 
as in the previous case's If a rod is clamped at one end and free 
at the other, the fundamental frequency is [jJ1),J{n[p) For iron 
njp IS of the order 10”, so that the frequency for a rod i metre long 
»s about 3000 When a cart wheel is imgreascd it produced a very 
high note, probably due to torsional vibrations of the axle 

The torsional vibrations of a wire are excited when it is bowed 
If small pajacr rings are put On a monochord wire they rotate t^ougli 
these vibrations when tlie wire is bowed 


T roHsverse Vtbratums of Bars or Rods — When a bar or rod is of 
considerable cross-stxUon., a transversal disturbance calls into play 
forces due to the strain of the material much more impoilant than 
the forces due to any tension which is ordinarily ai<plit<l Tho 
vehxnly of a disturbance along such a bar, and its modes of v ibration, 
dcpcntl therefore on the ilastic properties ol the material and the 
dmunsions of the bar Wc cannot iiivestig-ih the vibrations in an 
elementary niamicr A full discussion will lx found in Rayleigh's 
bound, vol 1 cli 8 Wo sliall only giv e a few n suits 

Ihe cases interesting 111 viuiul arc thosi m whicli (i) the bar is 
free at both ends, and (2) it is elamiied at one eml and free at the 
other 

1 ora bar free at both ends tlu fuiidarai titaJ mode of vihratinn has 
two nodes, eaeh o 224 of the h nglh from the end f h( next mode has 
a node m the middle aud two others (ach 0132 from the < nd The 
third mode lias four nodes o 194 aud o 337 from eaeh end, uifi so 
on The frequencies are nearly in the r itios 3® 5* Such 

bars are used in tho hanuomcon 

Wlicn one end is clamped and the other is free the clamped end is 
always a node The fundaimntal modi has that node only The 
mxt mode lias a second node o 226 from the free end the next 
nodes at o 132 and o 5 fioni the free end, and so on The frequencies 
ire nearly in the r itios I d 25 17 5 Such bars are used in musical 
boxes and as free reeds m organ pipes 

The most important example of this ty'pc is the tuning fork, 
which may be regarded as consisting of two paralh 1 b irs clunpca 
together at the base The first overtone his frequency 0 23 lliat 
of the fundamental, and is nut in the hirmoruc senes If the 
fork be mounted on a reson ince box or held in front of a civaty 
icsounding to the fundamental and not to the first overtone the 
fundamental is biought out in great purity 

\ ihrations of Plates ~ llusi aie for the most pait interesting 
rather from the point of view of elasticitv than of sound \\t shall 
not attempt to deal with the theory here butsh dl dcscnbi only the 
beautiful mode of exhibiting the regions of vibiition and of rest 
devised by L F F Chladni ii75G-i827) As usually arranged, a 
thin metal plate is screweel on to the top of a firm upnght post at 
the centre of the plate which is horizontal Wlute sand is ligjitly 
seatterod by a ixpper-box over the plate Tlic jil vte is then bowi d 
at the edge and is thrown into vibration betwcai mxlal lines 01 curves 
and the sand IS thrown from the moving parts or vcntial segments 
into these huts, forming Chladni s figuris ' Ihe dcvclopmeml of 
the.se figures by a skilful bower is very f^scuialing As in the case 
of a musical string so here we find that the pitch ot the note is higher 
for a given plate the gi eater the number of ventral segments into 
which it is divided but tho converse of this docs not hold good, two 
different notes being obtainable with the same number of such 
segments, the position of the nodal lines being, however different 

The upper line of annexed figuics shows how the smd arranges 
itself m three cases, when the pfite is square Tiie lower line gives 
the same m a sort of tdeahztd form Fig 38, i, corresponds to tho 




lowest possible note of the particular plate used fig 38, 2, to the 
fifth higher, fig 38, 3, to the tenth or oebave of the third, the numbere 
of vibration in the same time being as 2 to 3 to 3 

If tlio plate be sm ill, it IS sulficient, in order to bring out the 
simpler sand figures, to hold the plate firmly lietween two fingers 
of the same hand placed at anv ixunt where at least two noelal 
lines meet, for instance the cent re in (i) and (2), and to draw a violin 
bow downwards across the edge ne'ar the middle of a vi ntral segment 
But with larger plates, which done will furnish the more oomplicatod 
figures, a clamp screw must be used for fixing the plate, and, at the 
same tune, one or more other nodal points ought to bo touclvcd •wnth 
the fingers while the bow is beang applied In this way, any of the 
possible configurations may be easily jiroducerl 

By similar methods, a circular plate may bo made to exhibit 
nodal lines dmding the surface by diamotnl lines into four or a 
greater, but always rt en, number of sectors, an odd number being 
incompatible with the general law of stationary w aves that the parts 
of a body adjoining a nodal line on either side must ahvays vibrate 
oppositely to each other 

Another class of figures consists of circular nodal lines ateng 
with diametral lines fhg 39) 
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Fig 39 


Circular nodal lines unaccompanied by Intersecting lines cannot 
be produced in the manner described , but may be got either by dnll- 
ing a small hole through the centre, 
and drawing a horse hair along its 
edge to bring out the note, or by 
attaching a long thin clastic rod to 
the centre of the plate, at right 
angles to it. holding the rod by the 
middle and rubbing it lengthwise 
with a bit of cloth powdered with 
resin, till the rod gucs a distinct note the vibrations are com- 
municated to the jilatc, which consequently vibrates transversely, 
and causes the sand to heap itsc If into one or more concentric rings 
Paper, parchment, or any other thm membrane stretched over 
a square ciicular, &c , frame, when in the vicinity of a sufficicaitly 
poweiful vibrating body, will, through the medium of the air, be 
itself inad<- to vibrate in uni-on, and, by using sand, as in previous 
instance-., the nodal lines v\iU ho depicted to the e>e, and seen to 
vary in form, number and position with the tension of the plate and 
the pitch of the onginaling sound Iho membrina tjmpani or 
drum of the ear, has, m like manner and on the same principles, the 
jiropeity of repeating the vibrations of the external air wluch it 
communu itcs to the internal parts of the cir 
Belh may bo regarded as somewhat like circular pi ites vibrating 
with ladial nodes, and with the edge s turned down I ord R ij Icigli 
has shown that there is a tangential motion as well as a motion m 
and out Orchnanly when a bell is struck the impulse pnmarily 
excites the radial motion, anrl the tingential motion follows as a 
matter of course When a finger-glass (an inverted bell) is excited 
by passing the finger round the circumference, the tangential motion 
IS primarily excited and the radial follows it Some discussion of 
the vibrations of bells will be found m Rayleigh, Sound, vol i 
ch 10 (see also Bells) 

Singing Flame’! — A "jet lube,” * e a tubcafeve inches long with 
a fine nozzle at the top, is mounted as m fig 40, so as to rise out 
of a vessel to which coal gis, or, belter, hjdro- 
gen, IS supplied The siqiply is regulated so 
that when the g is is lighted t he flame is half 
or three quarters of an inch high A “ sound- 
ing tube,*' say an inch m diameter, and some- 
what more than twice the length of the jet tube, 
IS then lowered over the flame, as m thefiguic 
When the flame is at a certain distance viithm 
the tube the air is set in vibration, and the 
sounding tube gives out its fundamental note 
continuously The flame appears to lengthen, 
but if the reflection is viewed m a virtical 
mirror revolving about a vertical axis or in 
Koenig’s cube of mirrors, it is seen that the 
flame is leally intermittent, jumping up and 
down once with each vibration, sometimes 
apparently going within the jet tube at its 
lowest point hor i given jet tube there is 
a position of maximum eflicicncy easily ob- 
tained by trill The jet tube, for a lea^on 
which will be given when we consider the 
maintenance of vibiations, must be less than 
half the length of the sounding tube 
‘supp/i A senes of pipes of lengths to give any 
Fig 40 — Singing desired senes of notes may be arranged If 
i riamc two lubes ui unison are cmplo>cd, a pretty 

example of re sonance may be obt lined One 
is adjuded so as just not to sing The other Is then made to 
sing and frequently the first will be set singing also 

Sensitive Flames and Jets — When a flame is just not flaring any 
one of a certain range of notes sounded jie ir it in ly 111 ikc it 
flare while the note is sounding This was fust noticed by John 
Le Conte {Phil Mag , 1858, 15, p 2^5), and later by W F Buntt 
{Phil Mag , 1867, 33, p 210) Bairclt found that the best foim of 
burner for ordinary gas pressure might be made of glass tubing 
about I m in diameter contracted to an orifice irich in diamelci, 
the on lice being nicked by a pair of scissors into a V hape Inc 
flame rises up from the burner in a long thin column, but when an 
appropriate note is sounded it suddenly drops down and thickins 
Bairett further showed by using smoke jets that the flame is not 
essential John Ivndall {Sound, lecture vi § 7 seq ) describes 
a number of beautiful experiments with jets at higher pressure than 
ordinary, say 10 in of water, issuing from a pinhole steatite 
burner The flame mav be 16 in high, and on receiving a 
suitably high sound it suddenly drops down and roars The sensi- 
tn c point IS at the orifice Lord Rayleigh (SoMwd 11 §370) using 
as a source a “ bird-call, ’ a whistle of high frequency formed a series 
of stationary waves by reflection at a flat surface Placing the 
sensitive flame at different parts of this train, he found that it was 
excited not at the nodes whore the pressure varied but at the loops 
where the motion was the greatest and where there was little pressure 
change In his Sound (11 ch 21) he has given a theory of the 
sensitiveness When the velocity of the jet is gradually increa‘='ed 
there is a certain range of velocity for which the jet is unstable, 



BO that any deviation fttoitt the straight rush-out tends to increase 
as the jet moves up If then the jet is just on the point of insta- 
bility, rnd IS subjected as its base to alternations of motion, the 
sinuosities impressed on the jet become larger and larger as it flows 
out and the flame is as it were folded on itself Another form of 
sensitive jet IS \ cry easily made by putting a piece of fine wire gauze 
2 or 3 m above a pinhole buincr and igniting the gas above the 
gauze On adjusting the gas so that it burns in a thin column, 
just not roaring it is extraordinarily sensitive to some particular 
range of notes going down and roating when a note is sounded If 
a tube be placed over such a flame it makes an excellent singing 
tube ihe flame of an incandescent gas mantle if turned low is 
frequently scnsiliv e to a cei tain range of notes Such a flame may 
jump down, for instance, to each tick of a neighbouring clock 

Savart's Liquid Jets — If a jet of water issues at an angle to the 
horizontal from a lound pinhole onfice under a few inches pressure, 
it travels out as an apparently smooth cyhndcr for a short distance, 
and the n breaks up into drops which 1 r iv el at diffi rt nt rates collide, 
and scatter But 11 a tumng-fork of appropriate frequency be set 
vibrating with its stalk in contact with the nolcler of the pipe from 
which the jet issues the jet appears to go over in one continuous 
thread Intermittent illumination, however, with frequency equal 
to that of the fork shows at once that the jet is really broken up 
into drops, one for each vibration, and that these move over in a 
steady procession The cylindrical form of jet is unstable if its 
length IS more than *• times its diameter, and usually the irregular 
disturbances it receives at the orifice go on growing, and ultimately 
break it up irregularly into drops which go out at different rates 
But, if quite regular disturbances are impressed on the jet at intervals 
of time which depend on the diameter and speed of outflow (they 
must be somcwhit more than ir timis its diimeter apart), these 
disturbances go on gi owing and break the stream up into eijual 
drops, which all move with tlio same velocity one after the other 
An excellent account of these and other jets is given in C V Boys’ 
Soap Bubbles Icctuie 111 

Maintenance of I ihrations — When a system is set vibrating and 
left to itself, the vibration gradually dies away s the cncigy Iciks 
out either in the viavcs foimcd or through friction In order that 
the vibration miy be maintained a periodic force must be applied 
cither to aid the internal restoring force on the return journey, or 
weaken it on the outgoing journey, or both Thus if a pendulum 
always receives a slight impulse in the direction of motion just about 
the lowest point, lias is equivalent to an mere ise of the restoring 
force if received before pas ige through flu lowest point and to a 
decrease if received after that passige, and m either case It tends 
to maintain the swing If the bob of the pendulum is non, and if 
a coil IS placed just below the centre of swing then if a cunent passe s 
through the coil, while and only while the bob is moving towards 
I it, the vibraliem is maintained If the current is on while the bob 
IS receding the vibration is checked If it is always on it only acts 
as if the value of gravity were increased and does not help to 
maintain or cheek the vibration, but mcicly to shorten the period 
In a common foim of eleetne dly maintained folk the 
fork is set horizontal vMlh its prongs in a vertical Mitfd 
plane, and a small electro inagncl is fixed between p*^^*^*** 
them The circuit of the electro magnet is made 
and broken by the vibration of the foik in different ways — say, by 
a wire bridge attached to the lower prong which dips into and lifts 
out of two mercury cups The mercury level is so adjusted that the 
circuit IS just not made when the fork is at rest When it is set 
vibrating contact lasts during some part of the outward and some 
part of the inward swing But partly owing to the delay in making 
contact through the carnage down of air on the contact piece, and 
partly owing to the delay in ostablislnng full current through self- 
induction, the attracting force docs not rise at once to its full value 
in the outgoing journey, whereas in the return journey the mercury 
tends to follow up the contact piece, and the full current continues 
up to the instant of bre ik lienee the attracting force does more 
v\ork in the return journey than is done against it m the outgomg, 
and the balance is available to increase the vibration 

In the organ pipe — as m the common whistle — a thin sheet of 
air is forced through a narrow slit at the bottom of the embouchure 
and impinges against the top edge, which is made very ^ „ p# 

sharp Iho disturbance made at the commencement 
of the blowing will no doubt set the air in the pipe vibrating in its 
own natural peiiod, just as any irregular air disturbance will set a 
suspended body swinging in its natural period, but we are to con- 
sider how the vibration is mamtamed when once set gomg W'hca 
the motion due to the vibration is up along the pijic from the em- 
bouchure, the air moves into the pipe from the outside, and carries 
the shcet-likc stream in with it to the inside of the sharp edge 
This stream does work on the air, aiding the motion When the 
motion is reversed and the air moves out of the pipe at the embou- 
chure, the sheet is deflected on to the outer side of the sharp edge, 
and no work is done agamst it by the air in the pipe Hence the 
stream of air docs work during half the vibration and this is 
not abstracted during the other naif, and so it goes on increasing 
the motion until the supply of energy in blowing is equal to the loss 
by friction and sound. 
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The maintenance of the vibration of the air in the singing tube 
has been explained by Lord Rayleigh (Sounds vol ii § j 23 A) as due 
to the way in which the heat is communicated to the 
paging vibrating air When the air in a pipe open at both 
ends 13 vibrating m its simplest mode, the air is 
alternately moving into and out from the centre During the 
quarter swing ending with greatest nodal pressure, the kinetic 
energy is changed to potential energy manifested m the increase of 
pressure This becomes again kinetic m the second quarter 
swing, then m the third quarter it is changed to potential energy 
again, but now manifested In the decrease of pressure In the last 
quarter it is again turned to the kinetic form Now suppose that at 
the end of the first quarter swing, at the instant of greatest pressure, 
heat IS suddenly given to the air The pressure is further increased 
and the potential energy is also increased There will be more 
kinetic energy formed in the return journey and the vibration tends 
to grow But if the heat is given at the instent of greatest rare- 
faction, the increase of pressure lessens the difference from the un- 
disturbed pressure, and lessens the potential energy, so that during 
the return less kinetic energy is formed and the vibration lends to 
die away And what is true for the extreme points is true for the 
half periods of which they are the middle points that is, heat given 
during the compression half aids the vibration, and during the 
extension half damps it Now let us apply this to the singing tube 
Let the gas jet tube be of somewhat less than half the length of the 
singing tube, and let the lower end of the jet tube be in a wider tube 
or cavity so that it may be regarded as an " open end " When the 
air m the singing tube is singing, it forees the gas m the jet tube 
to vibr ite in the same period and m such phase that at the nozzle 
the pressure in both tubes shall be the same The lower end of the 
jet tube, being ojicn, is a loop, and the node may be regarded as 
m an imaginary prolongation of the jet tube above the nozzle 
It IS evident that the pressure condition will be fulfilled only if 
the motions in the two tubes are m the same direction at the same 
time, closing into and opening out from the nodes together When 
the motion is upwards gas is enutted when the motion is downwards 
it IS checked 1 he gas enters in the half penod from least to greatest 
pressure But there is a slight delay in ignition, partly due to 
expulsion of incombustible gas drawn into the jet tube m the previous 
half penod, so that the most copious supply of gas and heat is thrown 
into the (juarte r period just preceding greatest pressure, and the 
vibration is maintained If tne jet tube is iKsmewhat longer than 
lialf the sounding tube there will be a node irt it, and now the condi- 
tion of equality of pressure requires opposite motions in the tv\o 
It the nozzle, for their nodes are situated on opposite sides of 
ih It point The heat commimieation is then chiefly in the quarter 
vibration just preceding greatest rarefaction, and the vibration is 
not maintained 


Interference of Sound. 

When two trams of sound waves travel through the same 
medium, each particle of the air, being simultxneously affected 
b> the disturbances due to the different waves, moves m a 
different manner than it would if only ai ted on by each wave 
smgly The waves are said mutually to interfere We shall 
exemplify this subject b> considering the case of two waves 
travelling m the same direction through the air. We shall then 
obviously be led to the following results — 

If the two waves are of equal length X, and are m the same 
phase (that is, each producing at any given moment the same 

^ state of motion in the 

air particles), their com- 
bmed effect is equivalent 
to that of a wave of the 
same length X, but by 
which the excursions 
of the particles are 
increased, being the 
sum of those due to the 
two component waves 

rtspectively, as m fig 41, i 

If the two interfering waves, being still of same length X, be 
in opposite phases, or so that one is in advance of the other by 
iX, and consequently one produces m the air the opposite state 
of motion to the other, then the resultant wave is one of the 
same length X, but the excursions of the particles are decreased, 
being the difference between those due to the component waves 
s in fig 41, 2 If the amplitudes of vibration which thus 
mutually interfere ore moreover equal, the effect is the total 
mutual destruction of the vibratory motion. 



Fig 41 


Thus we learn that two musical notes, of the same pitch, 
conveyed to the ear through the air, will produce the effect of 
a single note of the same pitch, but of mcreased loudness, if 
they are m the same phase, but may affect the ear very slightly, 
if at all, when in opposite phases If the difference of phase 

be varied gradually from zero to ^X, the resulting sound wdJ 

gradually decrease from a maximum to a minimum 



Fig 



Among the many evperimtrital fconfirinatlon^ which may be 
adduced of these proportions wo will mention the following — 

Take a circular plate, such as is availablo for the production of 
Cliladm's figures, and cut out of a sheet of pasteboard a jucce of the 
shape ABOCD (fig 42), con istmg of two 
circular quadrants of the same diamcti r ns 
the jjlate Let, now, the plate be made 
in the usual manner to vibrate so as te 
exhibit two nodal lines comcidmg with 
two rec‘tangular diameters If the ear 
be placed right abovt the centre of the 
plate, the sound will bo scarcely audible 
But, if the pasteboard be interposed so as 
to intercept the vibrating stgmtnls AOB, 

DOC, the note becomes much more dis- 
tmet The reason of this is, that the 
segments of the plate AOD, BOC always 
vibrate in the same direction, but oppo- 
sitely to tlie scgmtnfs AOB, DOC Hence, when the pasteboard 
IS in its place, thcic are two waves of same phase starting from 
the two former segments, and reaching the car after equal distances 
of transmission tiirough the air, arc again in the same phase, and 
produce on the car a conjunct impression But when the paste- 
board IS removed, then there is at the ear opposition of phase 
between the first and the second pair of waves, and consequently 
a minimum of sound 

A tubular piece of wood shaped as in fig 43 and having a piece 
of tlun membrane stretched over the opening at the top C, some 
dry sand being strewn over the membrane, is so 
placed over a circular or nctaiigular vibrating 
plate that the ends A, B lie over the segments of 
the plate, such as AOD, COB in the previous figure, 
which are m the same state of motion The sand 
at C will be set m v lolent movement But if the 
same ends A, B be pi iced over ojipositely vibrating 
segments (such as AOD, COD), the sand will be 
scarcely, if at all, afficlcd 

If a tuning-fork in vibration be turned round 
before the car, four positions will be found m which 
It will be inaudible, ow ing to the mutual interference 
of the oppositely vibrating prongs of the fork On 
interposing the hand between the ear and either prong of the fork 
when m one of those positions, the sound becomes audible, because 
then one of the two inteafeniig waves is cut off from the ear This 
experiment may be \ancd by holding the fork over a glass jar 
into which water is poured to such a depth that the air-eolumn 
within reinforces the note of the fork when suitably placed, ajid then 
turning the fork round 

Helmholtz’s double siren is well calculated for the investigation 
of the laws of interference of sound For this puqxise a simple 
mechanism is found in the instrument, by means of which the fixed 
upper plate can be turned round and placed in any position relatively 
to the lower one If, now, the apparatus be so set that the notes 
from the upper and lower chest arc m unison, the upper fixed 
plate may be placed m four positions, such as to cause the air current 
to ^ cut off in the one chest at the exact instant when It is freely 
passing through the other, and vice versa The tw 0 w aves, there fore, 
being m opposite phases, neutralize one another, and the result 
is a faint sound On turning round the upper chest into any inter- 
mediate position, the intensity of the sound will increase up to a 
maximum, which occurs when the air m both cheste is bemg adnutted 
and cut off contemporaneously 

If two organ pipes in umson are mounted side by side on a wmd- 
chest with their ends close together, and are blown for a very short 
time, they sound But if the blowing is contmwtd, usually m less 
than a second the sound dies away to a small fraction of tliat due to 
either alone Yet the air withm the pipes is vibrating more vigor- 
ously th^ ever, but in opposite phases in the two puns This may 
be shown by furnishing the pipes with manomitnc flames placed m 
the same vertical line When the flames arc viewed in a revolving 
mirror and the pipes are blown, each image of one flame lies between 
two images of the other Ihe essential fact, as pointed out by 
Lord Rayleigh (bctenttfic Papers, 1 409), is not the common wind 
chest, but the nearness of the open ends, so that the outrush from 
one pipe can supply the inrush to the other, and the converse If, 
the two pipes are slightly out of tunc when soundtd separately 
together they sound a common note winch may be higher than tluit 
due to either alone Lord Rayleigh {loc ci ( ) points out that tins 
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is dae to reduction of the end correction When the air rushes 
mff it l^as'iKxt to focco ita rfrto thebpen awj But 
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I Beats 

' "When twcrrtbt^s are not quite m tini<ion the resulting sdtind' 
IS found to altprwtf fetwecf^j 4 ;^d,,i3aWJ;f}})m qf 

loudness recurring periodically To these periodical artemationS 
ha^ hpep ^ivon tlie name of ^eais, Their^origin is easily eacpli- 
cahle Suppose thei two notts to correspond to aao and iio^ 
wbrations per second ; at some instant of time, the air 'partfdts, 
tJt^agh which the wavet ate paSsmg, 'will be similarly dispWed 
by both, and consequently the joint efTedt will he a sound of 
some intensity But, after this, the first onless rapidly vibrhting 
note will fall behin^the other, and cause’ 'a djiturnitfort 'in the 
joint displacements of the JiartjcleSj tilll aftet the lhf)s6'of onq- 
sueth of a second, it vny have, fallen bthind the other hy hal(f a 
vibration At this mon:/ent, tnerefore, opposite displacements will 
be produced of the an' particles bv the two botes, ahd the'sOund 
due them will be at a mmimuib This Will b^'follow’ed by 
an inubftse oi intensity until the 4pse of another sixth! of a 
second, when tlie less rapidly vibrating' note will have lost 
another halfAibration relatively td the other, or one Vibration 
reckoning from the original period of time, 'add the twb ‘com- 
ponent vibratnohs Will conspire and reproduce a mhMmum 
effect T^uS, an inUiryal of one-Uurd of a second elapses 
between two successive maxima or beats, and there are pro- 
duced 1 three beats per second By'sinijar reasoning^ if rliay 
bo shewn that the riumbeV of beais per sc^( ond is ajways equal 
to the diffcrcntQ bi^tween the numbers of, vibrations in the same 
time corresponding to the two ' interfering nbtes The' more; 
therefotp, these arc out of tune the mbre rapidly will thfe beats 
follow earb other ' , ' ’ ’ ' 

The' foiinaiion of beats may be, iHustratcd bv constdenng the 
disturbance. at any point due to two trams of waves of icqiial ampli- 
tude a anti of ^ nearly itpial frcqucncioi If wo measure the 

tim from au instant at lylych the two are in the simc phase the 
robtiltant distuifbcuijuo js, i ,11 

* y — rt sin 21 rf^^t 1 a sm 2 ir«>< 

, 33 20 cos «(«i — fL)( siA + ft)#, 
which may lie rcgafflcij as y hari))oni^ (Ustnrb.an9e of frequency 
(«, \ n^)/z'h\\*- with^ainphtikli? ai^cos — tOfsiowb varymgwa » 
the time TcikiiiK the square's, of the aropll^'iflc to represent lJ,w 
intcn'-ity or lotifTmss of the soupi,! wm^h would h,car 4 an 
car at the point, this is ' ' 

I 40* cos- ir(M, — «„)# 

= 2o"{i + cot. 2ir(p, 4 - 

a value iyh»9h ranges hetv\ccn,o and 40? with frequency n, — fig. 
The sound swells aiit and dus down n^ — f?, times per second, or 
there p,rc per sccpn<h dt, -instead of considering one 

ixwnt m 0, sijct(9i)^.jun of, fasten tsj wp consider a succei-sion of points 
al^n^ the^hne qf T)rop4gi.tion,at tbv s^mo ipiftant, wt, evidently 
hay.* waves pj i^niRlitudc varying fforQ,,}Mi c)owa to o, and then uu 
to aa a^am m distaPe< XT/(«i-.-«a) 

TfCO iihcnomcua of boat? maj by easily observed with tyo orgfn- 
pipc;t put o^t of tune by placfag the band mar ilicopcji end 

of pn< of tadn, W ith tw o musicaj strings oh a,rcsp;iant che^t, or with 
two tuning forks of the, ^lamc p^fen moimtcd on thfir, rcspnapcc 
bo'xcs, or held over a respaan^ cavity l>u< n Is a glass jar), opt. of the 
forks being pud out,of tube by loadfi^ one prong a smalt lifpip 
of beeswax tn.ijhje kst Instance, if the iptbs are fixed on one 
solid pKCc of vvpod yvniclycan jic graspc<| w|tn the band.' the beat 
will hb actu Illy f^lt by tne h*ihd Ii one prOhg of '6acn forb be 
furnishtd with a small plain mirror, and a beam of li^ht froiji a 
luidmons point bo i^cfl'etted Successively by the two miirots. so hs 
to form an wnage on a di ititict screen, when due fork alonC is put in 
vibration, tha hna(>o Will move on the screeh 3nd be seen ahn^ of a 
certain length. If both forks are m vibration, and Are perfectly In 
tuHo< this line may cither be increased or diminished pfSrmanciitly ih 
length according tp the difloronce of phase botWeen the two ‘sets 
of yibratiOps Jiut if the forks bo not quite in tnne theii the' length 
of the Image will be found to fluctuate bolwcen a maximum and a 
2atfHnvnm,i thms making the boats senwble to -the oyo Tlie. vibro- 
grajph IS also woUfsuited for the same purpose, ami so m an especial 
nupwer i? Holmholti'a double siren, m whifch, by continually tuiinhg 
ioy»4itho npjier box, a note is produced by it more or less oiit-ot 
tanq with thn note formed by the lower chest, according as the handle 
Ji inov«d morp or less mpldly, and most audible beats ensue Wo 
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have already eirolamed how beats are used on Scheiblcr’s tonometer 
to' giv^ (a senos%fr forks 6f knowil irbquedtito Beats ddso affOrd 
an excellent practical ^uide 1)1 1 the tufting ofi instruments, but more 


so for the higher notes of the fegmteki maionuch as the same number 
of b^at» arc Igiven by a .smaller oflevtaltidn from uuisoil by tw^ hOtes 
ett high pltbh than bjf tU»o notes'of iow putch. ' Thus, two. low notes Of 
yx and 30 ilibratlons respectively, whose interval is thervfote or 
I#, f s a semitone, givp thiro beats per second, while the same number 
of beats are g^cn by ftotosiof 32 x id (toufloqtaVes higher than the 
first of tile preceding) or 31a, and. 514 vibratiotis, which are only 
slightly out of tupe 

B^atS and iJissosqijcf,, — As the interval between two tones and 
consequently the nnmbqr of beats increases tlie effect on the ear 
liecomes more and more unpleasant The sound is jarring and Iiarsh, 
i(nd we term ft a dissonance ” or discord i’ In the middle notes 
of tfie musical register the' maximum harshness occurs when the 
beats are about 30 Thus the interval b'o" with frequencies 495 
ind 528 giving 33 beats m a. second, is very dissonant. But the 
interval b'pc*' giv.es nearly twice as many hoafa and 1? not nearly 
sp dissonant The nunor thud a c ' with 8£| b®ats per second shows 
scarcely any roughness and when the beat^ rise to 132 per second 
jthe result is no longer unpleasant 

I We are tlien lea to conclude tljat beats are the physical founcla- 
Hlpn for dissonance The frequency of , beats giving maximum 
dissonance rises aa wc rise higher m the musical scafe, and falls 
as we de-scendi Thus b"c''^ andi ha.ve each 00 beats per second 
(VC* the former is more dissonant than the latter Again h'c" and 
,( (r base o-ich 33 beats pet second, >ct the latter interval is practi- 
cally smooth consonant This beat theory of dissonance \\a'> 
first put forward by Joseph Sauveur (1O53-171O) 111 1700 Robert 
Smith {Harmomes, 2nd Cd , 1730, p 95) states that bauveur “ in- 
ifciicd tliat octaves and other wnji.le concords, whose .ubrations 
coincid(if vqry often, arc agrcuble ayd pleasant betause their bcals 
'are too qundc to be distinguished, be th,c pitch of the sounds ever so 
,low, and, on the contrary, that the morC complex consouaucts 
'whose wibrations coincide seldom are disagreeable because wc can 
distinguish theit slow beats , which dispJpaSe the car, says he by 
reason of tlie inequality of tl« sound. And in pursuing this thought 
he found that those consonances which beat faster than six tunes 
m a second are the very samq that musicians treat as concords j 
and tliat others wluch beat slower aip the discord!?, and be ad<ls th it 
wljen a consonance is a discord at a low pitcli and a concord it a 
high one it bCfits sensibly at tl^e former pjlch but not at the httei ” 
But Sauveur fixed the limitipg number of beats for the di cord 
f>r £00 low, and again he gave no account, of tlissonances such as the 
gventh, where the frequency of tne be its between the lunda- 
rficntp-ls IS far beyond the nqmlicr wlfich unplcasanf. Smith, 
.fhoggh rpcognuiiig tfie unploatjantncss qf l>cats, could not icccpt 
'Saiiv cur's theory and ‘indeed it received nO acceptance tiU it was 
jicdiscovcnd by Helmholtz, to whose investigations recorded m 
his SiHsalums of Fone wc owe its sitisfactory estibhshmcnt 
I Suppose that we si ut vvitli t\vO simplft toiUs in nnisnn, there is 
perfect consonance If one is gradually raised in pitch beating 
bogms at lirst easily count ible. But as the intch of 'the one rises 
the beats become a jar too frqqucnt tq cqunt, anel only perlups 
to a trained tar rccogpi^aWc as bcalSj The two tones are flow 
dlijsonant, an\l as \\p have keen abput the mieldle of the sc do the 
maxiniurn eHssdnaficA is Wbefi there aie between 30 and 40 beats per 
second Tf the pitch is raised still further the dissonance lessens, 
apd >vhcn therq ore qoqut 130 beats ppr sc»:ond the iptetval is con- 
1,9113111 If JiU foncs were pure dissonance at this part of tlie ‘eale 
would not o6d\\T if the ihtdryal vvefd mpre than a third But we 
have to remember that with strings, pipts ind‘ instruments gener- 
ally the fundnmcqtp-l tpn^ 1$ accompanied by overtops, called also 
' upper p^rtjals ' and bcali^^ withm the dissonance range may 
pccur betwco i thesp overtones' 

lAus suppose a fundamental 2^6 has present wilh it ovcrtpne 
hannoTilcs 512. 7<>8, 10241 1280 ^c , and that we sound with it 
tfio majpr spveqth with fundamental 480, and liaving haimoiucs 
9(>o, 1440, &c fihe two sets may be arranged thus 
c 256 512 70b 1024 12S0 

b 480 9O0 If JO, 

and wc see that the fundamental of the second will be et 32 limes 
per second With the first oVertone of the first, giving dissonance 
The first ovfirfone 6f the second will beat r,4 limes pej second with 
thq third of, the first, juid a£ such height in tin scale this frequenev 
will be unpleasant Th^ Very marked disson uicc of the mijor 
seventh^ is thus ^xphuned We can set, too at once how the octave 
IS such a smooth consonance Let the tAo tiones with their harmonic 


pvertont^ bp 

25b 


1280 


I33<i 

153b 


512 708 IP24 

512 1024 

The fumlamental and oveirtoncs of thq second all coincide with 
ov^i'toncs of the first 

Take as a’fu'rther example the fifth with haj-momc overtones as 
undio:^ 

25G 51a 708 1024 laSo 

384 7P8 iio 2 ippb 
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lOyejrtidwtrofitW 9 <!<)Oi>d €ttth(sr o<>H^^e wHi 
or mulvMay be^,weeh| Overtqaes in the lir^t, and ther% i& no 
apjiroach to a dissonant frequency of beats, and the coitcord is 
perffecti ' 

B«ut obvlcmfeliy tn eitlieu Idle ootav« oc the fifth, if the tuning i« 
impeEfcct, beaitsiocoujT ail along the line wherever tho twps^fcliould 
cpjflpide with, perfect tiunuig ihus i,t »s easy tq detoot ^ wa^it of 
tuning in these* latefvals 

The harshhess of deep notes on instruments rich ih dvertoncs 
may be explained as ansing from beats between successive over- 
tonejs, 'EtcuSi ifi a note of frequency 64, is sounded, and if all the 
successive overtones are presout, the dilierenec of frequency will 
he and this is au utiploasojit interval when we get to the inuhlle 
of the scale sa?/ td overtones; 256 and 320 or to 512 and 570 1 hus 

Hclmlioltz explains the jarring and braying whith aie aometimea 
heaoti iiL bass voices These cases must tterve to idbslrate the 
thgo?y For a, fuUt discussion see lus SenscUion^ of lorte, eh to 

DissomiiQP britifeen Pure 1 ones^ — Wlien two sources t mit onl> pure 
tones we might expect that ive should have no cbssonancc when as 
in the major sevesith the boat frequency \» gre iter th ui the range 
of haishnoss But the interval is still (Ussonint, ailil tins is fo i>e 
exp^inod by the fact' that tho two tones umto to givo a tlnul lone of 
the frequency of tlie 116.11*!, eisdy heard when the two puniaj'y' 
tones are foud This tone may be within dissonance r luge of on 
of the- primaries Thu^ take the major seventh witn friquenoie >3 
296 and 48I0 Th'^re wall be a tone frequency 4^0 — 250 — 224. and 
Ihii will be voryi duspoiuut with 25^1 

The tone of the frequeuev oi the betits was discovered by Gcoig 
Andfca? Sorge ifi 4740 and indcpcn<lcntly a few vi irs later by 
Giuseppe Tartihi after whom it is named It may otsily lie heaiil 
when a doublo whistle with notes of different pitch is blown strongly, 
or when two, glongs are foudly soundei 1 close to tho heart r 1 1 is hoard, 
too, whcai two notes on tliu harmoiuum are loudly sounded For- 
merly it t/as generally supposed that the rirfun tone w is <lne to 
the beats themselves that the mere variation m the amplitude 
was equivalent as far at the tar is concerned to a supirpobiUon 
on the two,orjiginal tones of a smooth sme displaccnient of tlie aarao 
periodicity %s tliat variation ilns mcw has still so uc ouppoiters, 
ind among its rectnt advocates arc Kocmg and Hcrnium But 
it IS very diflicidt to suppose tliat 1+ie same smsition would bo 
iroused by a Urnly'pcnodie diaplaeemtrrt repnsented by a smooth 
curves and ardisplaccmont in which the period is only in the imphtude 
of th^ tp and fro inoGon, and wluch is repres uted by a jaggy I 
curve No explanaUpn la given bv the suppo ition, it is mcrclv a 
fctateflient which can liardly be accepted unless all other txpl ina- 
liona fail,^ 

C ottibinaiion d ensj.— ffdmholt* has given a thoorv which certainly 
ai^jowiits fpi the produclioajof a tone at the freqpLncy ol llie be its 
and for other louw, all groqpcd under the naniv of ' eomln nation 
tones ' , and in S^nsatioHs of Pone (cll ii) ho efirmnc*s the beats 
duo to these combination tones and their eifocls in producing 
dissonance The eNampl« wo have given above of tho major sevonth 
nnibt peffvp hero ^ JiC re^dwi referred to the lull discussion by 
llelmholt/ Wc shall conclude by a butt at count of the wa \3 
in which combin ition tom s mav be pfotluccd There appears 
to be no doubt thit thtv aic pro luce 1 ind tac oily tpit -^tion is 
whether the thcoiy accounts sui'ieiently loi tile intensity of the 
toms actually hcird 

Combination tones may be proluced in thiee wivs (i) In tho 
m ighbouiliood of the sou ret , (2) in the rec' inng niccliamsm of 
the car, (j) in the me hum eouvi^uig the waVeS 

I Wc may illustiatc the first in tho 1 by taking a c.ase dis- 
cussed ly lleliulUiUz (Sinsaiions of I ono, anp wi) where the 
two sources ire roods or pipes Wown from tlie same wiml-chest 
Let us suppose that with constant excess of pressure p m tho 
wind chest, the iniplitudo produced is puipoitionil to tho pressure 
so th it the two tones issuing may be upresented by pa sia zim^t 
.111(1 yi6sin2irMy Now as each souicc lets out tho wmd peiiodi 
cilly it affects the prcssuic in the thesL so tliat wc cannot le- 
g ird this as const iu\ but may take ii as better leprvsuitcd by 
p 4 - Aa sin 4- e) sin ( 27 r«)|t, 4 - /) Ihen the issuing dis- 

tuibanee will be 

{p 4- \a sin {z-Kn^t 4- 1) 4- ^th sm {z-m^ + f)\ {a sm + b sm 21m jt} 
«s 3 pa sm zva^t -4- pb sm zirii J 

, a^K a \ , . , . 

+ ^ cos e — ^ cos Hiriiif 4- e) 

+ cos / - ^ ^ cos ( \-Knt f) 

+ ^ <-0-’ — )! )t I- f) — cos { 2 ir(«i + «g)/ + e} 

+ ^*2' — «a)^ -*• /i ^ cos {2ir(Mi 4- n^i -H /} {35) 

Thus, accompo nyiiig the two original pure tones there are (i) the 
octave ot each (2) a tone of freiiuency («, — mJ (3) a tone of 
frequency («j 4 n) 1 he scconci is termed by Hdmholtn tho 
difference tone, and the third the summation tone 1 he amphtiidos of i 


these twos are pr-qportionaa tot the product? of a apd ir multiphed 
by \ or Th«§e combination. u>ues will m turn react on the 
prassaire and producei new combination fiines with tlip original 
ton^a,, or with each other, and such tones may be leiniod of the 
second, thnd, &c , order Itiis evident that wi may halve tones of 
frequency 

Am, Aifcj A»i -- Ahjj A«i 4- knu, 

where h and h aic any integers But imsmach as the successive 
orders arc orotKirfional to \ X^'X* or a fP, and A nd ^ arc small 
they arc of ^tpidly decre ismg import met and it is not certain 
111 it any beyond thos< m tquati(,in (jj) eojifsj)e)ml to our actual 
sensations The comhm iliort tones thus jiroduccd in tin source 
should have \ phyued ixistfiief nl th( air, and the imphtudes 
of those rejircscuted m (jr) sliould bo of fhe same order Th<' 
conditions assumed m tins investigation are probably nearly realurd 
m a hai niomuin md in a double siKuoftfn form used by Hclmliolt?, 
and m these ciscs tile rc e in be no doubt that actual objcctivt tones 
aie pioduced, foi they in i> Ik ditcclcd by the aid of resonators of 
the frequency of th( tone sought for It 1 ho tones had no exi tence 
outside the cir then icsointors would not nicrfose their loudness 
There is not much difhculty m dctix.ting tin difference tone by 
a rcsonahir if it is held, s<i>, close to the reeds of a harmomum, 
and Helmholtz bticcetdeel in detecting the snmiuation tone by the 
nd of a icsonator Furthei, Rucker and idsti t mg a siren as 
source, hive succeeded in making a fork of the appropriate pitch 
rtspond to both eliffeicncc ami summation tones [Phil Mag, 
iSqs, 39, p jji) But th( n IS no rloul t that it is very difficult 
to dclbct the summ ition teme by the eai, and nun/ workers have 
doublod the pos'-ibility, ncitwitbstandmg the evidence of such an 
observer as Helmholtz Piobalily the /icf noted by Mayer [Phil 
Mag , 1878, 2, p 00, or K lyh igh ^ovnd § jf-fi) that sounds of 
considerable intensity when he bv themselves aie liable to be 
completely oblile rated bv graver sounds of suificiont force goes 
1 ix tti uxpl vin tins, for the suminatiein tones arc of course alway s 
accompanied by such giavci sounds 

2 The second mode of production of combination tones, by 

the mechanism of the receiver, isdisenssed by Helmholtz (Sen^a- 
tmis of Tone, App xn ) inel Rayleigh (bound, 1 § 08) It elcptrids 
on tiie restoring foreo due to tlie displacement of the receiver not 
being accurately proportional to the ilispl leemeiit This w.int of 
jiroportionality will luve a periodicity, that eif the impingmg wav c , 
and so will produce vibrntiems jus?t as dots the vinatioii of prossuie 
in. thei case last investigated Wc may see how tins occurs by 
supposing tlut Ibc rcstoinig force of the receiving mechanism is 
represented by \x 1 jia® where x is the disjilicemcnt and u 

very smalL Let an (xtiinal force F act on the sv-'tem, and for 
simjdrcitV sujiposc its penod is so great (oinpared viith that of Iho 
lULchanism that wc mav take it as jiractieally in cqadibnnm with 
the reslornig lorco Then F — Aar 4- >,ow is very small 
compircd with Ar, so lint r is ncailv « qual to 1 /a, and as m appicx- 
iniation, F — Av 4 or r = F/A — ’^ujipose now 

tint F = a sin znnj (- sm 21m i the ccomi brm will evidcnllv 
produce a senes of combination tones of pcnodicilies 2n,, zn^ 
j'l — «2, ami iq 4 M2 nu thod Ihcrc can be no 

doubt that the ear is an iinsymmelncal vibritor and tliat it mak( s 
combmition tones, in some smh way os is here indicated, out of two 
pun foni s Probably m most cases the combination tones which wc 
hoar aie thus mado, and possibly, too, the t().i..& detected by Koenig, 
iml by him iiamcel beat lomsb ’ He found that if two tones of 
frequencies p anel q are sounded, and if q lies between 'Sp ami 
(N I i)p, then a lone of ficquency either (N 4 - i)p — q 01 ejf 

'licqucney q ~~ Np IS hianl Ihe ditficultv m Helmholtz s the'ory 
is to account fot the aiKlibility of such beat tones when they arc 
of i higher order tlian the first Kuektr and Kdser quite failed to 
detect their ejxteinal existence, so tliat apparently they .are nut 
produced in the source Ifvve irc to issume that thf tones leeeivKl 
by the eir ire pure ami free from jSaitials, tho loudness of the' be at- 
tunes would appcir to show that Hrlmhollz s theory is not a 
(xjmplete account 

3 The third mode of production of combination lOiies the | ’•o- 
duction in tho medium itself, follows from the v uvm^ vdoeit 
of different p irts ol tlie wav c, as inv estigated at the be'nnnmg of 
this artielc It is easily shown that alter a time we ihall have 
to supeiposp on tho oiigiiaal dis.plaeement a disjilaccmenl pujor 
tion.U to the square of the jiaiticle velocaty, md tins will miio 
duee just tin Stimc set ot comhm ition toms But jiiohahly m 
piactiec there IS not i sutheunt inteo-v al be tweeai source md Ik an 1 
iQi thfse tones to grow into any inipoitanec .aid thev c m at most 
b« only a small addition to theiso formed m the sourct or tho tar 

BmuoQRAPliY — For tlie history of exptimienlal and theoretic il 
acoustus sec F Rosenberger, GeschichU dir P/nsik (1882-18(90), 

C Poggendorff, Geschichte der Physik (1879) and F GcrUind and 

Traumullor, Geichuhte der pins' haltschsn E\periHtentiethun<;t 
(1890) The standard tixatise on the matheanatical theory is Lord 
Rayleigh's Pheory of Sound {2ml cd , 181)4) this work also contains 
an account of exxpcinucnlal viiifieatiuiis Ihe same authors 
Setenhfu Papers contains m my expenmental and mathemitical 
Contiibutionsig>the science H von Helmholtz treats the theoretical 
aspoetb of sound in his V orlesunsen uber die mathetncdiscJun 
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^ten der Akusltk (1898), and the physiological ahd psydhical 

aspects in his Die Lehre von den fonempfindungen {ist eil , 1863, 
5th ed , 1896), English translation by A J Ellis, On the SeniiOxons 
of Font (1885) Sedley Taylor, Sound and Music (1882), contains 
a simple and excellent account of Helmholtz’s theory of consonance 
and dibsonance R Koenig, Quel^ues experiences d acousUque (1882), 
dcscribts apparatus and experiments intended to show, in op- 
po&ition to I-Ielmholtz, that beats coalesce into tones, and also that 
the quality of a note is affected by alteration of phase of one of its 
comMnent overtones relative to the phase of the fundamental 
LaniD, Ike Dynamical Theory of Sound (1910), is intended as a 
stepping stone to the shicK of the writings of Helmholtz and Rayleigh 
Barton, A Text Book on Sound (1908), aims to provide students with 
a textbook on sound, embracing both its experimental and theo 
retieal aspeets J H Poynting and J J Thomson, So«nd (5th ed , 
1909), contains a descriptive account of the chief phenomena, and 
an ckmeiitary mathematical treatment John Tyndallj Sound (5th 
cd , 1893), originally dilivered as lectures, treats the subject dcscnp- 
nvclv , end is illustrated by a large number of excellent experiments 
Good general accounts are given in T L O WioUe, Cours de physique, 
tome 11, Acoustioue", A Wmkclmann, Handbuch der Physik, 
Baud 11 , ‘ Akustik * , Muller Pouillet, Lehrbuch der Phystk (1907), 
II I, L A Zellner, Vortr&se Uber Akusltk (1892), pt i, physical, 
pt 2, physiological, R Klimpcrt, Lehrbuch der Akustik (1904- 
19^17) A Wullner, Lehrbuch der Fxperimentalphysik (1907), oth ed , 
vol 1 , and C L Barnes, Practical Acoustics (1898), treats the 
subject experimentally (J H P) 

SOUND, THE (Danish Oresund), the easternmost of the straits 
giving entrance to the Baltic Sea from the Cattegat, between 
the Danish island of Zealand and Sweden Its extreme length 


I The operation of sounding is readily performed in shallow 
I water by letting down a weight or “ lead ” attached to a cord, 
' which IS marked off into fathoms by pieces of leather, rag and 
[ twine The bottom of the weight usually presents a hollow, 

1 which IS filled with tallow, so that a portion of the material 
, from the bottom may be brought up and give an indication 
of Its nature as well as an assurance that it has really been 
touched 

For depths over 20 fathoms sounding machines are often 
I employed, and for deep soundings they are practically indispen- 
! able In them wire, the use of which for this purpose was 
introduced by Sir William Thomson (Lord Kelvin), has entirely 
superseded hemp gear Its smooth surface and minute section, 
reducing friction to a minimum, give a rapidity of descent of 
about 100 fathoms per mmute, and this velocity is not materially 
diminished even at great depths. Reeling m may be accom- 
plished at nearly the same rate Soundings are thus obtained 
with a degree of accuracy not formerly possible The apparatus 
IS light, compact and automatic in its action Soutidmgs 
with wire can be carried out at night with the same facility as m 
daytime, and m almost any circumstances of wind and weather 
short of a strong gale, against which the ship could not steam or 
face the sea A sounding of 1000 fathoms may be obtained in 
twenty-five minutes from the time the weight is lowered to the 
time the order is given to put the ship on her course, or m half 


reckoned from the promontory of Kullen to that ot Falsterbo, that time if sounding from astern and going ahead on getting 
both on the Swedish shore, is 70 m Its narrowest point is bottom, 2000 fathoms will require forty-five minutes and 3000 
between Helsingor m Denmark and Ilelsmgborg in Sweden, fathoms seventy-five minutes Beyond that depth, much 


which are 3 m apart Its extreme width, 30 m , is towards greater caution being required, the time occupied is correspon- 
the south, where Kjoge Bay indents the coast of Zealand Three dingly increased, and reeling m must then be done very deliber- 
islands he in it — Hven, belonging to Sweden, and Saltholm and ately A sounding of 5269 fathoms was obtained near the island 
Amager (which is separated from Zealand by a narrow channel of Guam by the U S cable-surveying ship “ Nero ” Soundings 
at Copenhagen), belonging to Denmark The strait between at such depths may occupy as long as five or six hours* 
Amagcr and Saltholm is c^led Drogden, and is followed by the Among the sounding machines in general use the Lucas 
larger vessels passing through the Sound The extreme depth carries nearly 6000 fathoms of 20-gauge wire, and is fitted with 
of the Sound is about 14 fathoms Navigation is open in winter, two brakes — one a screw brake for holdmg the reel, 
though three instances are recorded of the Sound being when required, the other an automatic brake for 
frozen completely over m 1306, 1830 and 1836 From the stopping the reel when the weights strike the bottom 
15th century' Denmark levied “ Sound dues ” on foreign vessels A guidcr for the purpose of winding the wire uniformly on to 
passing through tlie strait, the Hanse traders and certain others the reel is also attached, and is worked by a small handle After 
being exempt In the 17th century quarrels arose on this leaving the reel the wire passes over a registering wheel, the 
matter between Denmark and the Netherlands and Sweden, dial of which indicates the amount of wire run out Similar 
while m modern times the powers found the dues irksome, machines of smaller size are supplied for use m boats. The large 
and m 1843 and 18 ‘53 protests were made by the machmeis represented in fig i. 

representatives of the United States of America, 
but Denmark based her right on immemorial cus- 
tom, and adhered to it In 1856 the matter came 
up m connexion with the renewal of the treaty of 
1826 between the two countries, considerable tension 
resulted, and the possibility of reprisals by the 
United States against the Danish possessions in the 
^\cst Indies was discussed But the treaty was 
provisionally extended to the following year, and 
a conference in Copenhagen, at which most of the 
affected powers were represented, resulted in the 
remission of the dues from the ist of April 1857, 

Denmark recenmg a united compensation of 
30,476,321; nx-dollars (equalling about 3^4,000,000), 
out of which the amount paid by the British 
government was £1,125,000 The annual income 
accruing to Denmark from the dues during the 
ten previous years had been about 2,500,000 nx- 
dollars 

SOUNDING (for derivation see Sound above), 



the term used for measuring the depth of water (From 
(and so, figuratively, of an\ thing) The process 
of ascertaining the depth of the sea has been 
practised from very early times for purposes of 
navigation, but it is only since the introduction of 
submarine telegraphy that extensive efforts have 
been made to obtain a complete knowledge of the 
contour of the ocean-bed (see Ocean), 


Wharton's Hydrographic Survey ) 

Fig I — ^Tucas Machine 

A, Reel or drum 11 , Measuring wheel 

B, Brake J, Indicator 

C Brake lever K Stop 

D Springs L Wire guiding roller 

E Regulating screw M Handle for workmg roller 

k, Hand wheel N Bolt 

G, Swivcllmg frame. O, Screw Brake 
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Heaving in is accomplished by means o£ a hemp " svyi^ter " or 
dnving belt, which conveys the motion of the drum of a donkey 
enmne to the drum carrying the wire of the sounding machine 
It being impracticable to regulate the speed of the engine by hand 
according to the heave of the ship, in order to obviate tlio sudden 
and excessive strains on the wire 30 caused, an ingenious mechanical 
arrangement has been fitted by which fnctional disks, geared by 
cog wheels and capable of adjustment are interposed on the axle 
connecting the grooved wheel actuated by the hemp swifter and 
the revolving drum carrying the wire By this arrangement the 
latter can be controlled as desired, both in speed and direction 
of motion, by moans of a lever regulating the strap on the frictional 
disks, which may be set bj. experiment to act at any given tension 
of the wire As the tension approaches this limit, the velocity of 
revolution of the drum is automatically checked and if the tension 
further increases, the motion of the drum is actually reversed, 
thus causing the wire to run out, until the tension is relieved 
sufficiently to allow the fnctional disks again to act m the 
direction of heaving in The drum may be stopped instantly by 
moving the lever m the proper direction to throw the apparatus 
out of gear 

Galvamzed-stccl wire of 20-gauge and 21 gauge is supplied on 
drums in lengths of 5000 fathoms The 20 gauge wire when new 
has a breaking strain of 240 lb, and the smaller wire igo lb The 
largo machines will hold sufficient quantity of the larger wire for 
the deepest soundings, there is therefore no longer any necessity 
for the smaller wire, and its use is not recommended Ihe zinc 
wears off to a considerable extent with constant use, it is necessary 
to pass the wire through an oily wad whenever soundings are 
suspended for a time, and the surface layers on the drum should be 
kept well coated with oil and covered over with oily waste A 
fortnight s continuous use is about the limit to the trust wortlunc’-s 
of any piece of wire, no amount of care will pi event it from becoming 
brittle and directly it can be snapped by twisting m the hand, it 
should be condemned and passed on to the boats’ machines A 
magmf5ang glass will assist in examining its condition I aut and 
even winding on the reel from the drum is most important, otherwise, 
when heaving up after a sounding, the strain forces each layer as it 
comes in to sink down amongst the previous Hyers loosely reeled 
on, with the result that at the next sounding slack turns will sud 
denly develop on running out, to the great nsk of the wire The 
wire IS liable to cut grooves in the in tenor of the swivtlUng frame, 
a file must constantly be applied to smooth tht sc down, or they will 
np the splices A roller of hard steel, underneath which wire 
passes, and which placed in roar of the swivelling frame, obviates 
this to a great extent 

bplicis are made about 5 ft in length, one wire being laid round 
the other m a long spiral of about one turn per inch A seizing 
of fine wire is lucl over each end and for 2 or 3 in up the 
splice, no end being allowed to project, and solder is then applied 
the whole length of the splice 1 liree more seizings should be placed 
at intervals Splices are the weakest parts of the wire, anti their 
muUijilicalion is to bo avoided Ihey should be frequently 
examined and their position noted, so thit in heaving m they 
may be eased round the wheel with the guider nearly m the centre, 
to avoid teanng 

Under 1000 fathoms a lead of 30 to 40 Ib weight can be 
recovered, and no detaching rod is necessary At a little risk 
Sounding ^0 the w.rc, when sounding from asterti up to that 
Rods and depth, the ship may go ahead directly bottom is 
Sinkera struck, increasing speed as the wire comes in, the 

great saving m time thus effected will often justify the increased 
risk of parting the wire For greater depths the “ Driver 
rod ” IS the best detaching apparatus for slipping the sinkers. 
Its construction is easier than that of the ‘ Baillie rod,” anti 
with a piece of gas piping cut to the proper length the ship’s 
blatksmith can make one in a day Both rods are fitted with 
tubes to bring up a specimen of the bottom, and the same 
sinkers fit them both 

The " Driver rod ” is shown m fig 2 ABC is a tube about 2 ft 
m length fitted at the top with a flap valve D, working on a hinge at 
E The lower part of the tube C screws on and oil and contains a 
double flap valve to retain the bottom specimen 1 he sinkers WW, 
each 25 ft in weight conical in form and pierced with a cylindrical 
hole through which the Driver rod passes loosely are slung by 
wire or cod lino secured to a flat ring or grummet shown at L 
and passing over the stud G A stud K on each side of the tube 
fits loosely into the slot H in the lower part of tlie slipping lever 
MH The weight of the apparatus being taken by the sounding 
wire, the sinkers remain suspended, but on striking the bottom, 
the wire slackens and the weight of the sinkers drags the slip- 
ping lever down till the stud K bears against the upper part Of the 
slot H By this action the point M of the slipping lever is 
brought to bear against the upper end of the stanefard EF. being 
ther^y forced outward sufficiently tq ensure that the weight 


acting at the point G will tilt the slipping lever right over and thus 

disengage the sling 1 he tube being then drawn up, the sinkers aro 

left behind In descending, the valv es ^ 

at top and bottom, opening upwards, O 

allow the water to pass tlirough freely , 

but on drawing up they arc closed, jj 

thus retaining the plug of mud with gg ® 

which the tube is filled For water 

under 2000 fathoms two conical » \ L 

weights are sufficient In deeper ^ gL(\ 

water a third cylindrical weight of |B fi I 

20 lb should be put between them It B JL 

IS important to interpose a piece of 

hemp line some 10 fathoms long, 

between the end of the wire (into M 

which a thimble is seized) and the | a |N 

lead or rod This tends to prevent I H 

the wire from kinking on the lead I H 

striking the bottom A piece of sheet ^ || — 
lead, about 2 ft in weight, wrapped ^ 

round the hemp just below the junction, // 

keeps the wire taut while the hemp jjf 
slaeKS Small brass screw stoppers, h 

fitted with a hcmjicn tail to secure fj \\% 

to a cleat, hold the w ire during the j \ \ dll 

sounding if necessary to repair splices a-i — 11 djl 

or clear slack turns In heaving in [i 1 ' 

the springs are replaced with a spring \ ll 

balance by which the amount of \ jjjl 

strain is seen ami the deck engine , ' /// 

worke<l accordingly A system of / 1 ' 

signals IS required by day and by 

night, by which the officer supenn- 7l“T' 

tending the sounding can control the | | 

helm, mam engines and deck engine | |l| 

Mithod of Sounding — The machine j |ji| 

is placed on a proieeting platform JP [' 

on the lorecistle An endless hemp || | ||| 

swifter led thiough blocks Vvfith largo | |||■^ 

sheaves connects the sounding ma- I 1 

chine and deck engine and when || I 

heaving in is kept taut by a snatch || ‘ I 

block set up with a jigger As the ]| 

wire runs out the regulating screw of 11 1 

the brake must be gradually screwed || ' | 

up so as to increase the power of | q 

the brake in proportion to the imount I « 

of wire out The regulating screw ^ illllil 

IS m irked for each 500 fathoms p,- 2 Driver EmI 

In fairly smooth water the brake ivuo 

will at once act when the weight strikes the bottom and the 
reel slops Under 3000 fathoms one spring only is sulfieicnt but 
be>ond that depth two springs are reijuired If the ship is pitc hing 
heavily the automatic brake must be assisted by the screw brake 
to ensure the reel not overrunning Ihc marks on the regulating 
screw are only intended as a guide, the real test is that the brake 
IS just on the balance so as to act when the strain lessens wheh 
may be known by the swivelling frame licing just lifted oft the 
stop As the wire weighs 7^11) for each 500 fathoms the 500- 
fathoms mark on the screw should be at the position in which 
the screw has to be to sustain a weight ot 7^ ft, the looo fathoms 
mark, 15ft, and so on This can be tested and the maiks veiiheel 
Handling the bhtp — Sounding from forward enables the ship to 
bo handled w th greater case to keep the wire up and down and 
especially so in a tide way, but in very heavy weather soundings 
may Ik. obt unotl from a mathine mounted over the stern when it 
would be quite impossible to work on the forecastle The spanker 
must be sot with the sheet to windward unless a strong weather 
tide renders it undesirable , the ship s hcail must be kept in a direction 
which IS the resultant of the direction and force of the wind and 
current and this is arrived at by altering the course while sounding 
point by point until the wire can be kept up and down by mov ing 
the engines slowly ahead as necessary It should seldom, or nev tr, 
be necessary to move the engines astern 

The temperature of the witcr is usually taken at intervals of 
100 fathoms down to a depth of 1000 fathoms and at closei intervals 
in the first too fathoms If a second wire miehine is obsersa- 

available the observations may be nude from aft t Ions at’ 

w hilst the sounding is being t ikon forward A 30 lb Tempera- 
sinker is attached to the end of the wire, and the 
registering thermometers are secured to the wire by the 
metal clips at the back of the cases at the required intervals To 
avoid heavy loss not more than four thermometers should be tm 
tlie ware at one time When sounding a tliermometer is usually 
attached to the line a short distance abov c the le.id 

Ihc primary object of the machine called the " submarine sentrv * 
is to supply an automatic warning of the approach of a shqi to 
shallow water it has been instrumental m discovermg man> un- 
suspected banks m impedectly surveyed waters. By means of a 





y^ 6 u't ^ire 4 hc 1 ^ 6 f tatt«f "tftf? ^fry'" 

CAftb^ tbwed btealdfry ibr"ahy JengOf bf hme irt driy TMUiWd 
v«?rtical depth down to 40 fathblnS with the 'Wa 'kfHi 
Submmrtae fathoms with tH^^tHack Jtitb* shbiiM It 

atmtry l^^ttom, through the Watbr ^hallowitig 1:0 less than two 
set depth it will at once free itsOlf and rise tolho strrfaOe' Sintdl*- 
taneoubly soimdteg an alarih on board, and thns f^hg Instiajit 



Tic 3 — The Submanne Sentry' 


warning The vifrtical depth at which the sentry acts itself when 
a given length of wire is paid out is not changed by any variation 
of speed between ^ and i \ laiots and is read hff on the graduated dial- 
plale on the wincb One set of graduations on the chil indicates 
the amount of wire out, the otlvw two sets refer to the red anti 
black kites respectivtly and show the dqjth at which the sentry 
is towing lly this machine single soundings down to 40 fathoms 
cap be taken at anytime wlule the ship 18 under way The sentry 
being let down slowly, the gong will indicate when the bottom is 
touched and the dial corresponding to the kite used will show at 
once the vertical depth at the place where the sentry stiuck. 

By removing the kite and subbtitaiting a lead with atmospheiHc 
sounder or other automatic depth gauge, flying single souadmgs 
up to 100 fathoms Can he obt uned in the oidinaty manner without 
stopping tlie ship The w inch is secured to the deck a short distanoc 
from the stern, the towing wire passes fiom the drum under a roUei 
fairlead at the foot of the winch, thence through an iron block wiUi 
sheave of large idkaincter suspended from a shoit dxvit on tlic 
stern rail and secured to the shng of the sontry i he dial being set 
to lero with t!hc sentry at tlie witcr’s edge tlie ship’s apeoU is 
reduced to 8 or 9 knots and the wue paid put froely uiUil the kite 
is fairly in the water, when the brake sliouUl be apfdied steadily and 
without ]crking Toenng slowly until the i-equired depth is alUanetl 
when the pawl is put tm the rachet wlwxJ and the speed increased 
to le knots if desired when using the black late or lo knots with the 
red kite 

The kite in its poatiob i when bemg towed Is indicated an fig 3 
The point of the catch C passing through a thimble M m the short 
log of the Blwig, 13 slipped into the hole at the top of trigger T, which 
is hmgetl at K and lapt in its place by the spring S attached to the 
hook H On the trigger stnkuig the bottom Uie catch is releaBctl 
the short leg of the Hling slips oft and the sentry, which then ri&is 
to the surface, is left towing by the long leg The winch is fitteil 
with two haiidlca for heaving m Uie wne, one gives great jnower and 
slow speed, and the other acting on the tlrum spindle direct, winds in 
quickly The wire supplied with the m ichine has a ste wly broakang 
straan of about 1000 lb UMug the black kite at a speed of 7 knots, 
the strain on the wire is about 350 lb, and at 10 knots about 300 lb 
The rofl kith iiicceasea the atroin largely. (A M F *) 

S0U$A} LtJJUt PE fMANOEL JDE Sousa Cqutinho] (is 55 -'i 633 ), 
Portuguese monk and prose- writQr,w as born at Santarejm,a mem- 
ber of the noble ftopily of Sousa Coutiriho fn 1 576 he broke off 
his studies at Coimb^^ University to jpm the order of Malta, 
and shortly aiterwArdi*! wa? captured At sea hy Moorish pitates 
and taken prisoner to Argel, where he met Cervantes. A year 
later ‘ ££tti<>el de Sbusa C(mtmhq.iw«6> nMUEeaied, l^drag 


on the edhsi df Ara^n pafewf throu^ Valewcfia, •w^iebe he mfedc 
the igcqpj^iance oi the poet Jaifhe Falcao',^^0 seems to have 
inspored him witha ta^te for study and A^quiet hfe. TheuAtieBal 
dii^ters and family troubles increased tins desire, wtkieh was 
oorifimted when he returned to Portugal ft'fter dte battle of 
JUcacec ar^dliad the sorfbw'of the Spknl*;!! invasion 

aod the Joss oi hvs ooinn try’s independence. J^etween ^5^4 
and 1536 he married a noble ladv, I>.^ iMagt^ena de ViJhona, 
lyJdow of U John of PoTtuga?, the som df the i>Giet D Marioei df 
^prtugal, To whom Camoens hdd dedicated his sevehth ode 
il&tfcling at Almada, on the Tagju^ Cjiposite L’Sbon, he divided 
'hi6 time between domestic ai^rs, litecary situduss and hts 
military dhties as colonel of a 'regiment His patrwrtic dishbe 
of an aben rule grew stronger as he SaW Portugal erxipldtted "by 
her powerful partijer, fljnd it was ultimately brought to a liead 
im 1599, in thwt year, to escape the pest that devastated Li&hon, 
the governors of the kingdom for Philip II decided to move 
their quarters to his residence , thereupon, finding his protest 
against this arbitrary resdluLan unhewed, he set fire to his 
house, and to escape the <;onsequences of his courageous act 
had to 'leave Portugal Going to Madrid, he not only escaped 
any penalty, owing nd doubt to lus position And inffiiehte at 
tlie Spanish court, but w^is able to pursue his literary studies 
in peace and to pubUsh the works of his friend Jaime Falc.o 
(Madrid, 1600) Nothing is known of how he passed the next 
thirteen years, though there is a tradit on that, at the instance ol 
a brother resident in Panama, who held out tlie prospect of 
large commercial gams, he spent some time m Americi' It is 
said that fortune was unpropitimis, and that this, together witii 
the new^ of the death of his only child, D Anna de Noionha, 
caused his return home about 1604 In 1613 he and hiS wift 
agreed to a separation, and lae took the Tlominican habit m 
the convent of Bemfii a, while D Magdalena entered the convert 
of the Sacramento at Alcantara According to an old writer, 
the motive for tlieir act was the news, brought by a pilgrmi 
from Palestine that D, Mogdultna’s first husband had suivivcd 
the battle of Ahartr, in wh ch he was supposed to have fallen, 
and still lived, Garrett has immorlaliyed the legend in his plav 
Fret lutz de Sousa The story, however, deserves no credit, 
and a more natural explanation is that the pair took thtir 
resoluticHi to leave the world for the cloister from motives of 
piety, though m the case of Manoei the captivity of his countrv 
and the loss of his daughter may ha\c been contributory causes 
He made his profession on the 8Lh of September id 14, and took 
the name by \vbi< h he is 1 nown as a wntt r, Frei Luiz de Sousa 
In 1616, on the dealii of Frei Lui/ Cacegas, another notable 
Dominican who had collected matcnaL for a his tor) of the ordei 
and for a life of the famous archbishop of Praga, D Frei B triho- 
lomcw of the Mart) rs,thc task of writing these books w s confided 
to Frei Luiz The Life of the Archbishop appeared m 1610, 
and the first part of the Chrcniule of St Domufic in 1O23, while 
tlie second^ and third parts appeared posthumously m 1662 
and 1678, In addition he wrote, by ordci of the government, 
tire Annals of D John 111 , which were published by Hcrtulano 
in 1846, After a life of about nineteen > cars spent m religion, 
he died m 1632, leaving behind hnn a memory of strict observant 0 
and personal holiness < 

I he Chronule of Doniimc and the Life of the Archbishop have 
the defect of most monastic writings — thty relate for the most part 
only the good, and eiteggcrvte it avithotit scruple, and they admit 
all sorts of prodimcs so long as ttoese tend to mcroase devotion 
Briefly these books are panogyiics, written for edification* and arc 
not histones at all in the critical souse bf the t\ oed Their order and 
arrangement, liowevcr are admirable and the lucid pobslied style 
putity of diction, and simple, vivid descriptions, entitle Frei Luiz 
do Sousa to rank as a great pmse writer. His metaphors are well 
chosen, and he employs on appronrinto occoskmis lamaliar terns 
and locations and makes full use of those cliantiing dnmnutives in 
which the Portuguese language is rich. His prose is ehaiactoriztd 
br '^^anec, sweetness and strength, and as remarkably free from 
the aftectatioirs and false rhetoric that charactearized the age In 
addition to his other gifts, Frei Lu 4 z do Sousa was a good Latin 
pOct There are many editicais of tht Ltfe of the Archbishop, and it 
appeared In Fneilch fParis 1663, 1679 and 18125), ua JtaJaan (Rome, 
tjiay-iydfl)/ in Spanish (Ma^ruh 1^45 And I 7 a 7 )< in Engleh 
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(t6nd'dii. 18O6) 'fKe de k inay be rfead In a 

luoaetn edition (jj Vor< 5 , Lisboh, itet) , ' , 

ACTkoRirtfei — ire t> F^ancistd' AhxdMye Lohb, li dt- 
i7i, Imloccndiid dM, Silva. Ditcio’hd'i^ib ^ibho'^aphct) fonfu^u^z 
V 3i7 xvi fit SduSa Viieifbb, Jila^ael m HtdUsa CoUtikho 
(Lisbon, 1902), I (E Pr) 

SOUSLIK,! or ScsLiit, the vemacwlar name of a Eurcqpeah bur- 
rowing ficid^rit 'mttrtiittai, nearly allied to the rftarmots, bbt of 
inubh Sriid,lrct size And of more ‘ilerider and Sqtrirttel-like build 
(iee Iloi?i}NTjA) iTie spctits, SpmnopJulus (or Cfdiilus)ct(iltMs, 
1, rather smaller than 'an ordinary squirr-elj^ with minute 
ears, and the tail redbred to u stiinip of lesg than an inch m 
length Th'c gcnctil cdiloUr of the b][l^er jihrti Is yclloiyish grey, 
with or without a ru-sty tinges lyinch. is, however, always notiee- 
alile on the headi, while the underparta are lighter 'I'he mngc 
of this spdoles emhraies <iouth-eJSt''Eutx:w> ftom southerh 
Germany , Au'sttm and Hungary t6 thfe ^obtH bf Russia Farther 
east it is replaced by more ojr less nearly allied species, while 
other species extend the range of the gonus across central 
and northern Asia, and thence, on the oth^r side of IJerthg 
Strait, all through Nbrth Amench, where these rodents are 
commonly 'knoiyn as gophers Many of the species have medium 
or even long tails, while some are nearly double the size of the 
t\pical representative of the group All, however, have largo 
cheek-pouches,'* wheni^ Uie name pf pouched marmots, bj 
winch the> are stMuetimes called,, and they hav'c the hrst front- 
toe ruchmentar) , as m marmots, 1 he) are divided mtp several ' 
subgeniric groups One of the most striking Amcruan spe^rcs 
IS the striped gophci, S l^lctulojnys) Indecemlineatinsi whuh is 
marked on each side vTith seven >eIlow stupes, between which 
are rows of yellow spots on a dvrk ground Ihe common' 
Boushk lives in dr^- , treelesi, plains, especially on sand) or cla) c> 
soil, and is never found eitlicr in fores ts or on swampy ground 
It forms burrows, often 6 or 8 ft deep, m ■whicti food is stored 
up and the. winter sleep takes place Each burrow has but one 
entrance) which is closed up whem winter approaches, a second 
hole, ItQwevcr, being previously driven from tne sleeping place 
to within a short distance ol the surlace ot the giound this 
second hole is opened the next year, and used as the ordmary 
entrance, so that the number of closed up hok s 1 oimd a burrow , 
gives an indication of the length of time that it has been occupied 
Susliks feed on roots, seeds md berries, and otcasionally on 
animal food, preymg on eggs, small birds and mice They bi mg 
forth m the spring from loui to eight young ones, which, it 
taken early, may be easily tamed Sousliks aie eaten by the 
inhabitant^* of the Russian steppes, who coiibider their flesh an 
espei lal delicacy (R L *•) 

SOUTANE, the Fi encli term adopted into Engli^ h for a i assui k 
especially used fur the general daily dic‘s worn by the stiular 
Roman clergy m h ranee, Italy, Spam and Poitugal, Jhe 
]\kd Lat iubtaneui, adapted m O Fr as ^otaue, in Span and 
Ital IS sotana, and Port Us sotaiva, meant an under-skirt, 
and is formed fiom subtus, b'-ucath, sub, under (Sec Cassock ) 
SOUtH) ROBfe’lT (1634-1716), English divine, was hern at 
Hackney, MiddleseK, m September 1634 He was educated at 
Westminster school and at Christ tliurch. Oxford Before 
taking orders m 1658 he was m the habit ol premhing as the 
champion of Calvinism against Socinianism and Artniniamsm 
He also at this time showed a leaning to Pfesbv tenanism, but { 
on the approach of the Restoration his views on chureh govern- 
ment Underwent a change, indeed, he was alwAy s regarded as a 1 
time-server, tliough by no means a self-seeker On the 10th of 
August 1660 he was chosen publw orator of the university, and 
m 1661 domestK chaplain to Ixird Clarendon In March 1*66^ 
he vCas ma^e prebendary of Westminster, and shortly aftertvardb 
he received from his university the degree of D D In 1667 
he became chaplain to the duke of York He was a. ZealouL 
advocate of the doctrirife of passive obcdieni'e, and strondy 
opposed, the Toleration Act, declaiming ih hnmeasuicd tfettns 
against the various NonconforrhiSf sects In 1676 he wa{> 
appoittted chaplam to Lawreime Jlvde (ofterwarda ^-1 olf 
Rochester), aTrrtjassador-extraoTdjnary to the 1 ^”?? of P ol aw j, 
and of his visit he ^fnt an interesting to Edward Pocorko 1 


'hi A fettfct, dated tialitzip, i6th becemBer i‘677. which was 
printed aldng ^fth Sdtfth's Pdsihuificus in 1717 In 

1678 h'e 'was ‘priis^ntCd to rbetoty df Ishp, Oxfovdshirb 
Owin|^, it R ^aid. tp k personal ^tudge South irt 'published 
with thabspaVeht anohypiltv Aamadvemofis on Dr Sherlock’s 
Booh, eMitled a V xiidicattoh pf tUe Roly dnd EWr Blessed Ttimfy, 
m 'yvhi’dh the viei^s of WiHmiti ShdrlOck {qii) Vere attacked 
With nillch ^rcastjfc bittetnesk Shbrldck, rn answet, published 
a Defdnct ih 1694, to which South repltCd m fnilmsM CUar'gei 
nh&h t)r Sherlock' b Ne%$ Notion 'vf ihe Trrrixty, and ihe Charge 
Mdd'e‘Gdod The controversy y-ivs dhmed by*^ the nVal parties 
mtb the pulprt, and jOccasiohed such 'kdem feclihg that the kmg 
midrpo'^ed to stop it IXirlng the grCatCr port cf the reito 
df Anne Sout'h remained tdriipafalivtly quiet, but in lyro he 
ranked hjrtiself among the partisUiS of SUchCVCtell He dCchriCd 
the See df Rochester and the dtanerV of Westminster m 1713- 
Ild diCd on the 8th of Jul)-^ 1^16, and W'ds butied ih Wpst- 
rtim^tcr Abbey, 

feouth had a vigorous style and his sermogs were marked by 
hOmeiy dnd h-nmOrbus Hh vut geiierally inclmei towards. 

Karcusm, and it wa$ pfclXibly the knowledge oi his quaridaome 
temperament that prevcfifod his promotion to u bibhbpric He 
was noted for the extent of lus charities He published a lar^c 
number of single sc»mons and thev vppe otd In a tplkcUJ forniYn 
16^2 ih voWmes, Ttnchrhg^i Xec6itd edition m his lifetirhc in 171^ 
fhcrc have been several latci issue , one in tavo Volumes, with a 
membn (Bohn iSjs) His O-pera posthuma lalim including his 
will lus foitm poem'i, and Ins oialions while public orator, with 
memoirs of his hfc appt ireil in 1717 An edition of Ins woil-.in 
i voR Vis ptibilshed at Oxford in *1823 another in 5 rids rn 11*42 
See also W C Lake CfaSsic PrraeJurS Of the Lnehsh Ckitrcl (tst series, 
1877) Ihc contemporary notice of South by Anthony Wood fii 
lus Atftenae is strongly hostile, said to be due to a jest made by 
South al Wood s expense. 

SOUTk AtRtCA As i geographical unit Suulli Africa js 
usu^illy held to be that pait the lontin^nt south of the middle 
course of the ZiUiibczi the present article (1) dcids with that 

S art pf Africa as a,whple, (a) outlines tbe cxinstitutinn cf the 
ntish poj..cs6iuns forming the Union of South Alrica, an,d (3) 
summarize > the history of the country from the time of its 
discovt ry ‘by Europeans ' 

i — G emeral FrATtkrs 

In the geographical sai^e stated South Afnca he. between 
16° and 35° S and 12'’ and 36'^ E , m,rro\\s from Uwo m horn 
w^st to cast along its northern bolder to some 600 in of coast 
facing south Its greatest Ithgth sbuth west to rorth-eost is 
also about i6oo m It ho^. an area of about i 333,000 sq m 
It comprises the Union of South Afiiea (t e the provinces of the 
Cape of Good Hojx!, Natal, with Zuhdand, the Orange Free 
Stitc tUul the 'Itan.vaal), Basutol hd Berbuanaland Swazi- 
land and Southern Rhode sn, all British possession. German 
South-West All ica, unel the southern part of Porlugm so Last 
Africa, By some wntdrs Northern Rhodesia is mduded in 
South Africa, but that district belongs more accurately to the 
central portion of the comment Other writers confine the 
term to the British possessions south cf the Zambezi, but m 
this case British South Africa is the prerpCr designation South 
Afrltan standard timt, adopted m 1903,1s that of 30° F,or 
two hours in advance of Gfeenwich 

Pkyncal Feaitires — Ihe re is a maiked uniformity m physical 
features throughout South Afnca The roast -line, Irom ( he^ month 
of the Kunene on the wet^t to the della of the Zambezi on the 
cast, IS little indented and contains only two sheltered natural 
harbours of any sizc-^-^aldonha Bay cn tm west and Pcligoa 
Bay' on the east At Port Nut'll, 1 ow ever, the removal ol tlie 
xarid bar at its euttance has made available a ihii d m tgnifioent 
harbour, while dt ‘table Bdy (Cape Town) and at other placfes 
ports have been constnicted. South Africa pmsents, however, 
a feohd land mass without peninsulas of anv size or any large 
Islands 6ff Its coasts. MofeoVfer, behind the low -lying coa<t- 
laiid 3 , yblcjh feJtfend m giincrdl from 50 to 230 m, inline!, 
rise ramparts of bmsi ^hutt^ng off tljc mtenoi This cemfonna- 
tiori of the country haS' been ® powerful influence indotermm'itlg 
ftd hi9t<^ dbd Hei^e find fh6 riimmtaitti- 
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whi(.h run m Unes parallpl to tlie roast, ftpproac;h close to the 
sea, as at Table Bay In the south-east, m the Drakenstierg, 
they attain heights of 10,000 to 11,000 ft , elsewhere the higliest 
points are between 8000 and 9000 ft They form terrace-hke 
steps leading to a vast tableland (covering about 900,000 sq m ) 
with a mean elevation of 4000 ft , the highest part of the plateau, 
— the High Veld of the Transvaal — being fully 6000 ft above 
the sea In its soutliern part the plateau has a general tilt 
to the west, m the north it tilts eastward This tilt determines 
the hydrographical system In the south the drainage is to the 
Atlantic, chiefly tlirough the Orange River, m the north to the 
Indian Ocean through the Zambezi, Limpopo and other streams 
A large number of smaller rivers rise on the outer slopes of the 
mountam ramparts and flow direct to the sea In consequence 
of their great slope and the mternuttent supply of water the 
rivers — except the Zambezi — are unnavigablc save for a few 
miles from their mouths Tlie central part of the interior 
plateau, covering some 120,000 sq m , is and and is known as 
the Kalahari Desert The western region, both plateau and 
coastlands, specially that part north of the Orange, is largely 
semi or wholly desert, while in the Cape province the terrace 
lands below the interior plateau are likewise and, as is signified 
by their Hottentot name harusa (Karroo) The southern and 
eastern coastlands, owing to different climatic conditions (see 
tnfra) are very fertile 

The geological structure is remarkably uniform, the plateau 
consisting mainly of sedimentary deposits resting on crystalline 
rocks The Karroo s>stem (sandstones and marls) covers 
immense areas (see Africa, § Geology) Intrusive dikes — 
locally known as ironstone — by preventing erosion are often 
the ciuse of tht flat-topped hills which are a common feature 
of the landscape The Witwatcrsrand series of the Transvaal 
includes auriferous conglomerates which have been worked 
since 1886 and constitute the richest gold-mines m the world 
The diamondiferous areas at Kimberley and m the Pretoria 
distrif t are likewise the richest known Coal beds are widely 
distributed m the eastern districts, while there arc large 
copper deposits m the west, both at the Cape and m German 
territory 

Climate — The getlteral characteristics of the climate arc de^^crmincd 
more by the physical conformation of the land than its proximity 
to the equator The eastern escarpments (the Drakensberg, &c ) 
of the plateau intercept the ram beanng winds from the Indian 
Ocean, so that over the greater part of the mtenor the rainfall is 
slight (5 to 24 in ) This, added to the elevation of the land, makes 
the climate m general dry, bracing and suitable for Europeans, not- 
withstanding th it the northern part is within the tropics Tem- 
perature IS nigh, the mean yearly average lying between 60® and 
70® F Only along the south-eastern coast and m some of the river 
valleys is the climate of a markedly trojjical character, here the 
rainfall rises to 50 in a year and the coast is washed by the warm 
Mozambique current The Cape peninsula and the western coast 
receive the cold currents from the Antarctic regions Except m 
southern and western Cape Colony and along the Atlantic coast, 
summer is the rainy season 

flora and Fauna — In consequence of the deficient rainfall over 
the greater part of the country the flora u not luxuiiant and there 
are no large forests Coarse grasses are the characteristic \ egetation 
of the tableland On the plains whore grasses cannot find sufficient 
moisture their place 1$ taki n by ‘ bush, ^composed mainly of stunted 
mimosas, acacias, euphorbia, wild pomegranate, bitter aloes and 
herbaceous plants Forest patches are found m the kloofs and 
seaward sides of the mountains; willows often border the water- 
courses; heaths and bulbous plants are common in some areas 
In the serai tropical regions south east of the Drakensberg, t e the 
coastlands of Natal and Portuguese East Africa, the vegetation is 
abundant, and mangroves, palms, baobab and bombax trees flounsh 
Here and also in the upper Limpopo valley, cotton, tobacco, 
and rubber vines are found Among the timber trees are species 
of pine, cedar, ebony, ironwood, stmkwood and sneezewood FTower- 
mg plants include numerous species of terrestrial orchids, the so- 
called arum lily i^Riihardia Afrtcana), common in low lying moist 
land, and the white everlasting flower, found abundantly in some 
regions of Cape Colony Of non indigenous flora are the oak, poplar, 
blucgum, the Australian wattle, the vine, and almost every variety 
of fruit tree and European vegetables In suitable regions tea, 
coffee, sugar and nce, as well as tobacco and cotton are cultivrated 
m the western districts of the Cape viticulture is largely followed 
The cereal most grown is maize (known in South Africa as meahes) , 
kaffir corp, wheat, barley pnd oats a>e a^ largely cultivated The 
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soil iS everywhere nch, but the lack of perennial water and the 
absence of irrigation works on a large scale retards agriculture 
Most of the veld is divided mto huge farms devoted to the rearing 
of cattle, sheep, goats and horses On the Karroo are numerous 
ostnch farms Lucerne is very largely grown as fodder for the 
cattle 

'The native fauna was formerly very nch in big game, a fact 
sufficiently testified by the names given by the early European 
settlers to mountains and streams. The lion, elephant, rhinoceros, 
hippoMtamus, giraffe, buffalo, quagga, zebra and other large animals 
were, however, dunng the i8th and 19th centunes driven out of 
the more southern regions (though a few elephants and buffaloes, 
how carefully preserved, are still found at the Cape), the quagga 
being totally exterminated In the Kalahari and in the eastern 
lowlands (fTom Zululand to the Zambezi delta) most of these animals 
are still found, as well as the eland, wildebeest and gemsbok The 
leopard (called a tiger in South Afnca) is still fairly common m 
all mountainous regions Spotted hyenas and jackals are also 
numerous The kudu is now the most common of the larger ante- 
lopes, the duiker and khpsprmger are among the smaller antelopes still 
existing m largo numbers Baboons are common in some districts 
Birds include the ostnch, great kori bustard the eagle, vulture, 
hawk and crane, francolm, golden cuckoo, loorie, scarlet and yellow 
finches, kingfishers, parrots (in the eastern regions), pelicans and 
flamingos There are thirty varieties of snakes Locusts are 
conspicuous among the common plagues of the country In R hodesia 
and on the east coast the tsetse fly is found and termites are widely 
distnbuted 

Inhabttanis — The aborigines of South Afnca are represented 
by the Bushmen and Hottentots, now found in any racial 
purity only m the Kalahan and in the southern part of German 
South-West Afnca All the other natives, popularly called 
Kaffirs, are memljers of the Bantu-negroid family, of whom they 
here form three distinct branches (i) the Zulu- Xosas, origin- 
ally confined to the south-east seaboard between Delagoa Bay 
and the Great Fish River, but later (19th century) spread by 
conquest over Gazaland, parts of the Transvaal, and Rhodesia 
(Matabeleland), (2) the Bechuanas, with the kindred Basutos, 
on the continental plateau from the Orange to the Zambezi, and 
ranging westwards over the Kalahan desert and the Lake 
Ngami region, (3) the Ova-Herero and Ova-Mpo, confined to 
German South-West Africa between Walfish Bay and the 
Kunene River 

All the e mixed Bantu peoples are immigrants at various 
periods from beyond the Zambezi The Bechuanas, who ocf upv 
by far the largest domain, and preserve the totemic tribal 
system, were probably the first arrivals from the north or the 
north-east coastlands As early, probably, as the 8th century a d 
Arabs had formed a settlement on the coast at Sofala, 130 m 
south of the mouth of the Zambezi, but they got no farther 
south nor do they appear to have penetrated inland, though they 
traded for gold and other articles with the inhabitants of the 
northern part of the plateau — the builders of the zimbabvcs 
and other rums in what is now Rhodesia {qv) 1 he Asiatic 
inhabitants of South Africa of the present day are mainly Indian 
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Area in 
sq m 

White 

Coloured 

Total 

1 Briti^i Syuth Afnca 






Cape of Good 
Hope 

276,995 

579 741 

I 830,063 

2,409,804 


Natal (with 
Zululand) 

35,371 

97,109 

1,011,645 

1,108,754 

a-B 

1 

Orange Free 
Stitc 

50,392 

142,679 

244,636 

387,315 

'■Trans vail 

111,196 

148,575 

297 277 

972,674 

i.26g,9<ji 

Southern Rhodesia 

12,623 

600,000’ 

612,023 

Basutoland 

10,293 

895 

347,953 

348,848 

Bcchuanaland Pro- 
tectorate 

223,000’ 

1,004 

898 

119,772 

84,586 

120,776 

Swaziland 

6,536 

85,484 

Total British 

864,358 

1,132,226 

5,211,329 

[6,343,555 

German S W Africa 

322,450 

7,110- 

200,000’ 

207,110 

Portuguese East Afnca 
(southern part of) 

145,000’ 

10,000’ 

1,700,000’ 

1 1,710,000 

Total South Africa 

1,331,808 

1,149,336 

7,111,329 

8,260,665 


‘ Estimates, * 1907*^ 
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coolies brought to Natal since i86o< The white races represented 
are mainly Dutch and British, colonization by European races 
dating from the 17th century. There are a few thousand 
Germans and Portuguese, chiefly in the territories belonging to 
their respective countries. The table on p 464 shows the 
inhabitants, white and coloured, m the different territories 
into which South Africa is divided, and also the area of these 
territories^ 

It will be seen that the population is sparse, less than 6J persons 
per square mile (Excluding the Bcchuanaland Protectorate and 
German South-West Africa, which cbntain very large desert areas 
the population is slightly over 7 per square mile ) In British South 
Africa the coloured races are nearly five times as numerous as the 
whites The great majority of the coloured inhabitants are Bantus 
of pure blood, but the total coloured population includes m the Cape 
province 298,334 persons of mixed blood (chiefly white afid Hot- 
tentot) and in Natal 100,918 Asiatics Save in the German colony 
the official returns do not discriminate between the nationality 
of the white mliabitants Those of British and Dutch origin aie 
probably about ccjual in numbers, but a very large proportion of 
the British inhabitants live in the towns, the country population 
being in most districts predominantly Dutch The chief cities are 
Cape Town (pop 1904, 77,668), Port Elizabeth (32,959), East London 
(25,220) and Kimberley (34,331) in the Cape province, Durban 
(67,847) in Natal, Johannesburg (155,642) and Pretoria (36,839) in 
the Transvaal and Bloemfontein (33,883) in the Orange Free State 
Salisbury and Buluwayo are the chief towns in Southern Rhodesia 
1 he only town qf any size outside the British possession is Louren^o 
Marques (Pop 1907, 9849) in Dclagoa Bay 

Economic Condition — Originally regarded by Europeans merely 
as a convenient ddpot for ships on their way to India, the wialth 
of South Africa for long consisted in its agricultural and pastoral 
resources Mealies and wheat were the principal crops Wool, 
mohair and ostrich feathers were the chu f exports, the only mineral 
exported being copper (from the NamaquaUnd mines) The open- 
ing up of the diamond mines at Kimberley {1^70) followed (i88()) 
by the discovery of the Witwatersrand goldfields completely 
revolutionized the economic situation and profoundly modifienl the 
history of the country They led, among other things, to the 
improvement of ports and the building of railways, so that by the 
close of the fiist decade of the 20th century the reproach of in 
accessibility from which South Afnca had suffired was no longer 
true hrom the seaports of Cape Town, Port Elizabeth, East 
London, Durban, Lourenyo Marques and Bcira railway Imcs run 
to Kimberley, Bloemfontein, Johannesburg and Pretoria, while a 
trunk line extends north from Kimberley through Rhodesia (in 
which gold mining began on an extensive scale m 1898) and across 
the Zambezi below the Victoria Falls into the Congo basin, where 
it serves the Katanga mineial area The distance liom Cape Town 
to Katanga is over 2ioi> miles The German territory is also pro- 
vided with railways, intended eventually to link with the British 
systems The standard gauge is 3 ft 6 in and m 1910 some 12,000 m 
of railway were open In nearly every instance the railways 
are state owned While gold and diamond mining continue the 
greatest of South Afnem industnes other sources of w’ealth ha\c 
been added In the Cape, Natal and the Transvaal coal mining is 
largely developed, in the Transvaal and the Cape tobacco is grown 
extensively, sugar, tea and otlicr trojiical ind sub-tropii al produce 
are largely cultivated m Natil and the Portuguese territory, and, 
since 1905, mealies have become an important article of export 
There arc few manufactures , among the chief arc the making of 
wine and brandy m the Cape province, and flour-milling Cattle 
and meahc's constitute the most valuable possessions of the native s 
The imports are of a general nature, textiles and food-stufis being 
the most important 

Irrigation — The scanty rainfall in many parts of South Afnca 
and Its unequal distribution nccissitatis a system of artificial 
irrigation unless much of the land bo allowed to remain uneultivatcd 
But in many regions the soil is deficient m phospliates and mlrates, 
and large irrigation works can be profitable only m districts where 
the soil IS exceptionally fertile Befoie 1877 little w'as done to 
make use of the water resources of the country In that year the 
Cape legislature provided for the constitution of irrigation boards 
Later boring operations were undertaken by the government, and 
the advice of engineers acquainted with Egyptian and Indian irriga- 
tion works sought A report was drawn up by Sir (then Mr) Wm 
Willcocks in 1901 in which he estimated that there were in the Gape, 
Orange Free State and the Transvaal, 3,000,000 acres which could 
be brought under irrigation at a cost of about ^^30,000,000 The 
value of the land, m its and condition almost nil, wht n imgatcd 
he placed at some ^100,000,000 None of the South African govern- 
ments was, however, then m a position to undertake large Works 
At theCape the census of 1904 gave 415,688 acres as the area under 
imgation, an increase of 105,827 acres since 1891 In the Robertson 
distnct a canal (completed m 1904) 21 m long took off from the 
Breede River and fertilized a large area, with the result that Robert- 
son ranks as the second richest distnct in the province Over the 
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Karroo and other and regions some 10,000 boreholes had been sunk 
to depths varying from 50 to 500 ft , their yield being 60,000,000 
gallons a year The value of land under artesian well irrigation 
\e g in the Graaff Remet distnctl has increased from 20s to £200 
per morgen More important, nowever, are the supplies to be 
denved from the control of flood water, millions of cubic feet of 
the best soil being annually washed into the sea The Boer gov i rn 
ments had done little to promote imgation, but dunng 1905-1907 
a strong intercolonial commission investigated the subject as it 
affected the Transvaal and Orange Free State and their final report, 
issued at Pretona ift 1908, contains full particulars as to the imgatioii 
possibilities in those provinces At least 350,000 acres in the Trans- 
vaal could bo remuneratively irrigated, and a projxirtionally large 
area in the Orange province In Natal an act of 1904 gave power 
to the government to forward irrigation schemes Under that 
act the Winterton Irrigation Settlement (18,000 acres) was formed 
on the upper Tugela In 1909 an irrigation congress representatn c 
of all the governments of British South Africa was held at Robertson, 
in the Cape province 

Commerce — All the British states and territories are members 
of postal, telegraphic and customs unions The customs are ot 
a protective character, while there is a rebate on goods from Great 
Britain and British possessions ^ (see below, History) There is 
internal free trade throughout the Union of South Africa The 
customs tariff in the Portuguese possessions is of a highly protec 
tivc nature goods coming from Portugal pay one tenth of the 
dues levied on foreign goods In German South West Africa no 
discrimination 13 made as to the country of origin of imports 

A South Afncan Customs Statistical Bureau, which deals wath 
the external trade of British South Africa,® was established m July 
1905 The statistics issued by the bureau showed a total volume 
of trade in 1905 of ^l72,<)\o,ooo made un as follows Imports 
^29, 859,000 (including ;{4,2o8,ooo received through Portuguese 
ports) exports /43, 050, 000 Of tins amount ^25, 644, 000 was put as 

the value of raw gold exported, and /9, 257, 000 as tnc value of the 
diamonds shipped Only ;^4 14,000 worth of goods was exported 
via Portuguese ports For 1907 the figures were Value 01 total 
trade ^^74, 153, 000, imports ^25,920,000, exports ;^48j233,ooo 
Coods valued at ^4,036,377 received through Portuguese ports 
are included in the imports, and goods valued at £^,07,000 shipped 
at Portuguese ports in the exports The value of raw gold exported 
in 1907 was /29, 510, 000, of diamonds £^,<^71,000 In 1908 the figures 
were Tot^ trade £70^0^1,000, imports ;(;24, 438,000 (ineluding 
;f4,64T,ooo via Portuguese ports), exports 745,655,000 (including 
£513.0^0 from Portuguese jxirts) The raw gold exported was worth 
£32,047,000, but the export of diamonds fell to £4,796,000 In 
1900 the value of the imports into Bntish South Africa was 
returned at £29,842,000, the value of the exports at £51,151,000 * 
Of the imports over £16,850,000 came from the United Kingdom, 
over £2,240,000 from Australia, £2,450,000 from Germany ant! 
£2,195,000 from the United States Of the exports raw gold was 
valued at £33,303,000, diamonds at £6,370,000, wool at £3,728,000 
and ostrieh feathers at £2,091,000 The value of the imports 
through Dclagoa Bay and other Portuguese ports was £6,79^,000 , 
the exjKirts from I’ortuguise ports wore valued at slightly over 
£500,000 In the four years the imports from the United Kingdom 
were about 58 from other parts of the empire % Of tlic 
exports the United Kingdom took some 95 %. a considcrahl 
quantity of South African produce, especially wool, shipped to 
Englanel ultimately however finds its way to other countru s Next 
to Great Britain the countries doing most trade with South Vfnea 
are Australia anel New Zealand Germany, the United States, 
Canada, Brazil, India, Belgium, Holland anel France 

Rt.lif,ion — The great majority of the white inhabitants are 
Protestants Most of those of Duteh ele seent are members of the 
Dutch Rcformeel Church (Nederduit’ich Hervortnde Kerk), the state 
chureh of the early Cape colonists, or of churches formed by dis- 
sentient members of the original church such as the Gereformeetde 
Kerk (the Dopper ' Church), a branch (introduced m 1858) of 
the Sepaiatist Reformed Cliureh of Ilollaml These churches are 
Calvimstic in doctrine and Presbyterian m organizition Until 
1843 the Cape synod was controlled by government commissioners 
it was then given power to regulate its own internal affairs There 
are separate synods with independent authonty for the congrega- 
tions of the Dutch Reformed Churches in the Cape, Orange tree 
State and Transvaal provinces The Dopptrs (‘roundheads ) 
and other dissentient bodies have also separate synods Besides 
these churches there are a number of Lutheran congregations among 
the Dutch speaking population 

The South Africans of British descent are divided, mainly, into 
Anglicans, Weslcyans anel Presbytenans The Baptists and Con- 
^egationalists are smaller bodies All form independent churches 
in communion With the mother churches m Great Bntain The 
oldest established is that of the Presbyterians The Anglican 


1 The total amount rebated m 1908 was £430,017 

* Including North West Rhodesia 

• For the six months January to June 1910 the figurei were j 
imports £14,770,000, exports £24,442,000 
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organization dates from iS<7 Being declared by judicial decision 
in i8o,^ a voluntary body, Cho Anglicans formed Ihc Church of 
lilt Province of South \frica " It is divided into Ihc dioceses of 
C vpc Town Crduun s Town, Marilzburg {NataljL Kaftraria, Blocm 
fontcin, Pixtoni, Zululmu, Ma honaland and Ltbombo Hic 
1 1st n lined <]i()ctj< IS that part of Portuguese Past Vfrica south of 
tht SabiPncr, the Masiumaland dioccst includes the Portuguese 
ttrntory bctueui Ilje Sain and tlie Zainlxzj tVimaii South wist 
Africa IS not includeil in Un Anglican orguiiization The Jnctroixili- 
t in Is tin aichbishoji of C ipc Town ilit constitution of the church 
wa.diawnupatapioMiicialsynodin 1S70 It accepts tlu doctriius 
oi the Church of Liigland, but aehnowlcdgc, nont save its own 
Itch siastic il tribunals, or such oUiti Inbunal as miy be icccpled 
by Ihi provinciil synod -in other words it rejects the authority 
of Uu Pnglish privy council Bishop Colenso ot Natal and other 
\nglican', did not leeept the authority of tin piovincial synod, 
legardiiig Ounisolveo as in ill re5pc«-ts mernbeis of the Chuich ol 
FiigHud Tins w IS t piciitly in Natal, tin cause of prolonged 
eontioversy imong tin lU'mlHih of Uu Viif^lican community By 
igoi, however, llio mijoulj of tin "Church of rngland paity 
v\ ( u re |)U sented m the prov inci d ss nod Kcveithehss the tcnij«>r 
ablKs of this partv temanud in tin hinds of ciuatois and not 111 
the possession of the preninuj/l ehuirh In 1910 Uu practical 
anulgainilion of lh( two bodu s w is cifected (see furUn r N \ ial) 

Ihc Itoman Catlinlics area ceunparativcly sm ill boelv the luijouty 
of (Inn adliertnfs arc found lu the Cape and Natal tin In wl 

of tin ir orgam/ Uums aie vie us apnslolic fen llu Cape (e isle in 
elislnet), thu Cape (western di duet), N ital, Ouinge luvt 1 , Ktmljeih y 
ind the Iraiisvul, and jju ft ds apostolic loi Bisulol iud aael 
Zambezi (or Rhode sin) 

\U tile cliuiehes mainltiu imssmivs to the natives Jhe first 
to etitei tlie field wenf Uu Jesuits and Tlomiiue uis, who 1 ibouieel 
on till >011 th t asL eo i Land 'iiiung tin subjects of lh< meniumol ijia 
(see I’oureeiisi Last \i kk v) Ih ir work lasted Iroin about 
1560 to 1700 but if his It It littlt (lice file culy 
miylona to j,j^)^iLrn missions wt re til Pioleslant V Aloiaviaii 
.yst \0S nussiou to 11 k Itottenlufs w is begun in 17 J7, eonlinued 
to 17 J4 <and wtis II est iLlished —against the wishi ol th< eoltuusts 
— Ill 1702 Before the eltjjt ot the et ntuiv the 1 oiidou Miisiun iry 
Socn ty intcKcl the iultl llu woik of this soeiety j iginU luis 
hnl a greater infliuuee on the histoiy of benilU Afiiei Uiui tint of 
inv othei leligious boilv sivi the Dukh Rtfoimiel ( Iniieli Nc\t 
111 Older t luu the' Wcslevau'i siiul the (dasgow Mi loiiarv Soeu ij 
tPie sbyti nan), the last nanu el soiiety kmmlmg m the siatK.u 
ol 1 ov etlule -now the most nnpoituu 111 lilutieui in South Vkiei 
in eoiuuMotv with uitue mission lu i6»() tlu Pms ] v ugelied 
Soentv (whose agents hivy libouud chiefly m iiisulo lud BuoL e 
1 luds) S' lit out the 11 lust mis loauu , wlio weie clo ely f'dlowed 
by llu igmts of other soeietits ( ee Mi'i kins) llu. Roman 
( itholu e nte reel the lie Id lab I on Bv tlu « ml e>l tin lolh ceniuiy 
i ull^ 5 of the tot il n itiv e j ojuil itioii piol< < d t luisti iiiity 

the Jiw’s fmiu i small but influenliil eonuininilv lhei< ire 
onu theuisimls ot Maluminu elans in thr (. i]>e (ehu fly Maliys) ind 

I ugi 1 numb( Is 111 N it d, wlu le tlu le 1 il o t 1 llmdu pegmla 
turn At J ouieiiyo Alanjues the Chinese colony has its own leiuple 
uiel religious seiiiees 

Law * ■ 1 he h iMs oi the i ommon law of British South Afru a is 
llu Roman Dutch law as it eMsted in Ilollindal tlu end of tlu 
iSth (intun dhis v\ is simply llu old Roni in jnii ptuehiue 
< nbodieel intlic legist ilum of Justinun,nu)di(itdhy (ustoiu and 
Lgislitiyy deerees dunug the ( our e ot tlu ee'ntunci whiih 
v.itne sed tlu gtnwfh of (ivili/vlion in 1 tirope , and it is to all 
intents and pill ] 50 ‘ c s tin junspruiK tn e vvliuhwi the' found xt ml 1 
(.1 the* (ode \ ipoU ui It yy.is m J'Ul tleisely akin te) the 
“ niodun Rnnian 1 iw wliiih is pr u used yyuklv over the ctsn- 
tiiunl ot 1 urojic, and even in brotl md at the puuni di\ 
llu aulhonXies upon tl’o toinnutn 1 'w in boiith Afrna arc the 
Dntili eoinnuntalois upeui the eiyil I'w, the st kulo law ot 
Holland the deiinoiis eit the Dulch eouits, and, failing thesf, 
the f m /ins pfz/s < naZ/s itse 11 

In the pi nod Vyhich ha clapud mee the'' e-iabhshmeuit ol 
Ihitishruli at the (^ape the 1 Lsi ha ht^n < insider >hl\ modified 
and aleticd l)olh bv Km l.itum and by jmbcial dt'Cisums, and 

II IS not too imuh to s u tint at the present time there (\ists 
h lull) <inv material difteutn't in pnne ipli over the guater part 
eil the field of jurisjniulenet between tlu law ol Dngl it.d and the 
law' of houth Africa The Uw of rontraols, the law of torts, 
the mere intiK h\v, the law re'iiifing to shippihg and insurance 
not to mmtion other subjects are pradualK iclmtual with 
those eil 1 ntHml, and (Veu the criminal law is virtimllv llu 

1 Tor the sesetions lu re inv orj orated on South \fricah law and 
language, we are iiuleht el to the life J W Leonard, K C (d 1909), 
twice attorney -gi neral of Cape Colony 
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same, Ihoug^i the greater elasticity of the civil jurisprudence 
allows fewer opportunities for the escape of malefactors, notably 
in cases of fraud or falsity' in any form, than exist under the law 
of England The constitution of the couits is based on tlie 
example of the Isriglish jiidieiary, and the rules of evidence 
and pro(edure are pratlically the safnc in both criminal and 
civil cases as in England All Hrious eases of erimc are tried 
be foie a judge anc) jury, with the same furmahtus and safigui^rds 
as in England, while minor offenefs ai b dealt w it'h by stipendiary 
magistrates possessing a limited statutory jurisdiction. In 
Criminal cases it is necessary for the jury to find a Unonimous 
verdtet In civil cases either party nmv dtmfind a jury, a 
privilege Which is seldom exercised, but in a civ il Ciise the venlict 
of tjio majority of jurors pre V uls 

Ihe most marked difference belW'een the English and South 
African systems of law is, as might be expected, to be found 
m the law rclitmg to tool property In South Africa there is 
.1 rigid and universal application of the pnne iplc of icgistration« 
Ihe title to Imd is registered, in all ca'^cs, and so, with a fev 
exceptions, is every servitude or casement, mortgage or charge, 
upon land Wuh regard tb the devolution of property upon 
dcalh, It may ho icinarkcd that the law of intestate succession 
applies ecjually to real and jyvrsoiud estate, there being no law of 
primogeniture The rules of di^liibution in inteslacv differ, 
liowevtr, very cc nsiderably from those established in England 
There is absolute ficcdum ol testamentary disposition m the 
Cape prov'iiiec and in some other p iris of South Afiica Hie 
effect of mariKige upon tic propcitv cjf the spomes is by the 
Roman-Dutch Dw and in the ah cnee of any antc-nuptutl 
lontr.ict to the contiaiy lo bung eliout a complete community 
of propertv, Mrtnallv a umvei .d pailntishiii between hiisliancl 
and wife , subject to tlu solo ind eh oliite control of the husband 
while the mniiage Ii t iiic courts li i\c, however, the riglit 
to interfere for Ihc pioteclion of the wife in c t'-c of any f! igrant 
abuse of the power thus vested in the husband Ante-nuptul 
agree ments m.n lx? ol onv ti ituie the paities mav choose bin li 
agreements must in all ca'cs he pnliheh registered E^pon the 
dissolution cd a miiniago in inmniunity of propctly.or in 
the event of a judtei.d scjmiation a loitimunione boHortim, the 
projKrlv of the spouses is divided os upon the liquidation of a 
parrneiship It is not raiessatv here to refer jiartiiularh to 
celt nil c xc eptiens to da-, gi^nei d lult in c a i s of clivoic e 

Bv the eoinmein 1 iw gilts helweeu hu'band and wife during 
mainogc ari void as >.yain L ritditc.rs Ihi ink eannot he 
ev uUd oven bv onlc -nuptial agucmenl Bv the statute law 
ot Xutal po t-nupti.il agie-ements between spuii,cs aie permitted 
uncle 1 ccri.iin conditions to which it is not fiossiblc now to rcfci 
at length Divorce is granted to cither spouse for eitlicr adul- 
tciv or m dicious dc ertum, the clistmi tioiis established by th< 
English 1 iw between hu'^b nd and wik m respect of divoicc 
be inj/ disu garde d 

I liii^iia^i —The languor's '•pc ken m Snutb Afnra bv the m- 
b'bitanti of Europe m ck cent ate I iwhsh and IXitch, the. 
liiLoribuny in the hum of a jiatois ei IK ([U' dly known as the 
daal (Gtuuan and BoiLuguc.'-c aic s]Kik(.n in 1ht posse sions 
ot those countries, but a knowledge ot English or Dutch is 
fieqiunt cvc^ii m tho'c territories ) The histoiv of the Diiirh 
1 nguxgc in South Afin i is intimately bound up with the liiston 
of the South Afiican Dutch people The b isis of the kingu i<'c 
as spoken to-dav 1-- that lyth-ientury Dutch of Holland which 
the lirst settlers brought to the countrv , and although the Dulc h 
of Holland and the Dulch oi South Abu a differ very' widch 
to-ekiy, (Mpe Dutch digcis kss widely fioni the Duteh language 
of the 17th centiiiv than ftom the modern Dutch of Holland 
The tongue of the vastmajoritvof the Duteh-spe iking inhabitants 
mxv thu: be said to be a degenerate dialect of the lyth-centuiv 
Duteh of Holland, with a very limited vocabulary The 
limiting of the vocabulary is due to two le’soni m the fir-t 
place, the earlv' settlers were’ drawn pnn< ipallv fresm the peasant 
(‘hss, being chitflv di'-chargcd soldiers and sailois, and, further 
when once settled, the necessity' for making the language m 
tclligible lo the natives by whom the settlers were surruunckd leQ 
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to a 'Stifl "further ^iWjiliAdatiDh of speet^h strticttire ahd curtail- 
ment of ^he vocabuJ^J Tfiere^hus grewup an ui^rammatical 
direct df Diutoh^rSttked only to the most ordinary requirenvents 
of ‘fhe eVerydaVilife of a rural population It becaime 'a lan- 
guage ViMth hefther a ^yntaJc nor a hterature At the same time 
It remained m clraracter almost eidwely Dutch, no French — 
in spite of tiie mcoirporation into the population of the Hugue- 
not femigrants— told only a few Malay words finding a place in 
the Thdl But side by side with this language of everyday life 
a purer form of Dutch, lias continued to exist and find its uses 
under ,c>ertaln oonditions* Jt must be borne m mind that the 
Boers of every grade have alway s been more or less scdwlou'dy 
instructed ih religious subjects, at all events to the extent 
required to fit them for formal membership of their church, 
and in all their wanderings they have usually been attended 
by their pastors The Butch Bible and Catechism are written 
m pure Dutch The language of the Dutch Bible is as majestic 
as that of the English version Moreover, the services of the 
Church have always been conducted in grammatual though 
simple Dutch, and the lolergv, in their intercourse with the 
people, have as a general rule abstamed from conversing m the 
ordinary dialect The Boer thus has but slight dilficulty in 
reading and understanding pure Dutch Under the influence 
of Africander tiationalism strenuous efforts have been made 
to teach the language m the schools throughout the greater 
part of Soutli Africa lu the Transvaal and Orange h rec St ite 
education was imparted almost exclusively m Dutch All 
public business m the government offices and law courts was 
((inducted m the language, and the 1’iansvial at the time of 
its annexation by Great Bntain was being gradnallv inundated | 
bv ofiicidls, railway servants and others iritroduced from iTolland 
who spoke modern Dutch Officiailv throughout the Union ol 
Smith Africa both langu iges are now on a footing of equalit\ 

Throughout South Afnoa a number of Words, mainly Dutch in 
in sfoiifral use bv the IiuRlish speukins; lUhAlutants and also to a 
consu'crable cvlent, amou" the natfits The most common ol 
thcic words, with their English m<anini;s arc here set forth When 
not ollioniiisc stated the woids aie of Duleh origin — 

Assegai . . n spevr used by the Kiflir tribes a word 

adopted ftom the Portuguese, but of Berbci 

Boschvcld a j lam or open stretch of country coxered 

with thm wood or bush Often written 
bu ]i\ el t 

Bywoneis (liter lly mines cs) " ] oot whites ” the name 

fi n by the Boei to the landless whiles, 
li ^ s on it farms, Ac 
Daal ’ 

Dorp % I ' e 

Drift i 1(1 I nl ” x\ord) 

Ervean (sing in) ] ot Ian 1 
Fontem f i i d on spring 

Hof k CO “1' r anme, hook Common in place names 

Inspan to h iriif’ss 

Kallir ( \tabie lor unbilitvcr [m Islam]) a native of 

B intu stock moto loosely any native 
Karroo any and distru l now the name of definite 

regions (from the Hottentot) 

Kloof . fissure or crevice, hence a ravine or narrow 

valley 

Kop (literally head) a hill, gmerally rounded 

FI it toppul hills ire usually called tafcl 
(table) or plat (flat) birg 

Kopje .... a little hfll, the name given to the isolated 
pointed hills vibich arc a chaiactenstic feature 
of the plains of South Afric i 

Kraal . an enclosure, hence a native vdllage Prob 

ably Ifom the Portuguese 

Kraatz (or Kranz) . an oveihanging wall of rocJc, hence a steep 
cliff, a precipice A ' Taal ” word derived 
from the Dutch krans, a wreath, chaplet or 
corniCe 

Nek . . . literally nock 1 mountain passes or passes 

Poort . htxiraUy gate / betw(»n mountains 

Band . . border, edge, hence a low and usually round 

, range of hills 

Ruggens . . ridges, applied to undulatmg slopes ur un- 

iiTigatod hlWy cotmtry. 

Slim ..... otintung, clcvVir; adroit 

Shut f » ^ ^ ^Dytch (^teb,, ^gutter, Cftraam. 


spfdit , 1 . . (Hiwalljr shoot, tP ^htg tip) rtream, 

small over The name biVen to intemutt^it 
streaJms liaMe to sudden #roshtlt&. 

Stoep . , . (hterally a step) the name given to the plat- 

form or Veranda of a house The sto^p is 
shaded by a roof and is a ifawvourlte i^ende/ 
votiS lor the household and lot visitors 
Formerly all South Afnoan houses fead stoeps, 
bnt m 'the central parts of the lat(gCT towmb 
the buildings are now without verandas 
Trek .... (htcrally, pull, tug, trehkm, to draw or pull), 
to leave a place to take a journey, also the 
distance covered m a journey 

Veld . field Iht name given to open pUlns and 

to the grasb-covcrcii plateaus of the interKip 
Vlei . . a hollow filled with Water during rUitfy 

weath( r 

Uitspan to iinhamess, 

Uitlandet outlandtr, » e a foreigner 

Among other I>iilch words frequently used In place namos vk'iy be 
instanced rhenostcr (rhinoceros), ohlani (tlojiliant), mooi (pretty), 
mo<lder (mn<l), klip (cliff), berg (mount rm), burg or stad (tovVii), 
zwart (black), klMft (httk), grooto (great), breeile (broad), nftuw 
(new), zuur (sour), bokke (buck) 

A numl>cr of Dutch weights and mcasiircs ate also m general fisc 
1 hey include mind bushels, motgen *= z 11654 acres A Cape 
rood equals 11 390 English feet, and a Cape ton contains 2000 lb 

II — CONSTITUTIOV OF TOE UNION OF SoUTH AFRICA 
In accDrda,nce with tie provisions of tin act of the British 
Parliament (South Africa Act 1909) Cape Colony, Natal, the 
Ti insvaal and Orange River colonics were uniteii under om 
government m a kgisbtue union under the British Crown 
ihe Union of South Afnca, os the ikw state is named, was 
(slabhshed on the 31st of May 1910 Upon its formation the 
colonics nafred became provnmes of the Union In the cv^c 
of the Orange Rntr Colon) its title vas changed to Orangi 
hiee State Pipvimc The colonial legislatures were abolisLeo, 
provincial councils, with strictly subordinate and cteltgateci 
powers, wei*e set up, and provincial admirintiators (local men) 
Kplaccd the various governors Ihe history of the movement 
whuh led to unification is given in the following e(Tion Ihe 
in tin provisions ol tlu ion titution ^ ire as follows — 

The esccutivt govfmment of the Union is vested m the king 
and fnay be ixireised bj the ‘'ovcreiqn m iirscn It is, however, 
idmimstcrcd by a governor general, who holds office 
during the ling’s jilcasiiio Ihe governor gtneral 
e in dismiss ministeis and dissolve parli uiu nt Ht is c**®®*”* 
cmpoweiod to dissolve both houses of the kpislature simulbineousU 
or the Hem c of Assembly alone lie can perform no olhcial act 
when beyond the t< iiilotial limits of the Union, but he can appoint 
a deputy to act for him during temporary absences The gov ernor- 
gcueial is pud ;(;io,ooo I year out of the (xmsolulated funds of the 
Union He is advised by an executive council, whoso members 
he nominate The couneil must mcliide the ministers of state 
mimsbrs administering e'epaiimcnts of state may not exceed ten 
in number Mnustcis cannot hold ofiiec for a longer pciiod than 
three months unless they aio Or become members ol either house of 
p irliament The ce>ntrol and aelministrvtien of native affairs (which 
be fore thf Union was, except at the Cajic, Urgcly m the li inds of tlie 
colonial governors pcrsonalh ) is vested exclusively in the governor 
ineounCil and to th< same aiithontv is entrusted all m,attcis siiecially 
Ol dillcn ntially affecting Aquatics throughout the Union 

tlic legislative power is vested in a parliament consisting of the 
Sovereign, a Senate, and a HoiisC' of Assembly T he Senat< conwsts of 
40 members 8 rcpre'-eul''ti\ eS from each province, and 8 members 
nominated by the gov e ritor ^cncral in council Four of tin nommaltd 
members are selected on the ground mainly’ of their thorou,‘^n 
acquaintance vvitli 'the rccsonablc wants and wishes” of the 
coloured riCes in South Africa The proscnec of both nominated 
and elected numbers in the Senate 5 s a novel j rovisich in the eon 
sUlution ol the upper Chambers of British colonial legislatures 
The senators elioccn m 1910 hold ofticc for ten years After 1920 
the Union parliament may make any alteration it secs _ 
fit in the constitution of the Senate A sojiator must 
be a British subject of European descent, must be 
thirty years old, be a parliamentary voter m one of the provinces, 
have lived for five years m the Union, and if an clcxitcd member be 
po'^sessod of immovable property within the Union of iJhe clear 
value of £500 

1 For a detailed eXaminallion Of the constitution and a compansoh 
of it waf^ the federal constitutions Of Canada and Australia sec 
* South African Union,** by A Berriedalc Keith, iff the Journ Soc 
Comp Legislation for October 1^09 ^ 
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The House of Assembly consists (as originally constituted) of lai 
members, elected by smgle-membered constituencies, each con- 
stituency containing as nearly as possible the same number of voters 
Of these members wie Cape Province returns 51, the Transvaal 36, 
and Natal and Orange Free State 17 each As population increases 
the total number of members may bo raised to 150 The seats 
allotted to each province are determined by its number of European 
male adults as ascertained by a quinquennial census, the quota for 
a constituency being obtained by dividing the total number of 
such adults in the Union as ascertamed at the 1904 census by the 
number of members at the establishment of the Union The com- 
mission charged with the delimitation of constituencies is per 
nutted to vary the quota as much as 15 % either way Members 
of the House of Assembly must, like senators, be British subjects 
of European descent, they must be qualified to be registered as 
voters and have lived for five years within the Union A general 
election must take place every five years, and all polls must be 
taken on the same day There must bo a session of parliament 
every year, so arranged that twelve months shall not elapse between 
the last day of one session and the first sitting of the next session 

The qualifications of parliamentary voters are those which existed 
in the several colonies at the establishment of the Union, save that 
“ no member of His Majesty’s regular forces on full pay " can be 
registered as a voter As the franchise laws in the several colonies 
differed the qualifications of voters in the provinces differ also In 
the Transvaal and Orange free State provinces the franchise is 
reatocted to white adult male British subjects In neither province 
IS there any property qualification, but a six months’ residence before 
registration is required In Natal {q v ) there is a low property 

ualification In that province coloured persons arc not by name 

ebarred from the francnise, but they aie in practice excluded In 
the Cape province, where there is also a low property qualification, 
no colour bar exists and there are a large number of Kaffir voters (see 
Caps Colony Constitution) Parliament may alter the qualifiea 
tions for the vote but no law which would deprive coloured persons 
in the Cape province of the franchise can be effective “ unless the 
bill be passed by both houses of parliament sitting together and at 
the third reading be agreed to by not less than two-thirds of the total 
number of members of both houses ” 

Save as subject, ultinuitcly, to the British parliament the Union 
parliament is a sovereign body The provinces have no original 
authority, possessing only such powers as are delegated to them by 
the parliament In certain cases the governor-general must reserve 
the royal assent to bills, e g any bill aliolishing the coloured vote 
in the Capo province The king is given the power to disallow any 
law within a year of it having received thc^assentof the governor- 
general 

With regard to bills the two houses are not in a jiosition of equality 
Bills appropriating revenue or moneys, or imposing taxation, must 
originate in the House of Assembly and may not be amended by the 
Senate If a bill passed by the Assembly has been twice rejected 
by the Senate, provision is made for a joint sitting of both housi s, 
when members vote and decide upon the measure concerned as one 
body In the case of a money bill rejected by the Senate a joint 
sitting to d(cidc its fate may be held m the same session in which 
the Senate has failed to pass the bill Every minister of state may 
sit and speak in cither house, but can vote only in the house of which 
ho 13 a member Re diction is not necessary on the appointment 
of a member as a minister of state Members of parliament arc 
paid /400 a year, being deducted from this allowance for every 
day’s absence dunng the session 

A Supreme Court of Judicature for South Africa was created at 
the establishment of the Union The former Supreme, High and 
Cucuit Courts of the several colonics then became 
provincial and local divisions of the Supremo Court 
Jaa ca un Africa, which consists of two divasions, namely 

the Supreme Court and the Appellate Division Appeals from the 
decisions of the provincial and local divisions of the court and from 
those of the High Court of southein Rhodesia, must be made to the 
appellate division of the Supremo Court Unless special leave of 
tnc privy council bo obtained there can bo no appeal from the dcci 
sions of the Appellate Division, save in admiralty cases This 
restriction of the power of appeal to the privy council is much greate r 
than are the restrictions upon appeals from the Commonwealth 
of Australia, where appeals to the privy council he by right from 
the several state Supreme Courts The difference arises from the 
fact that the Commonwealth is a federation of states, whereas the 
Union of South Africa is but one state with but one Supreme Court 
One result of this unification of the courts of South Africa is that 
any provincial or local division of the Supreme Court m which an 
action IS begun can order its transference to another division if 
that course be deemed more convenient Moreover the judgments 
of each provincial division can be registered and enforced in any 
other division The administration of justice throughout the Union 
IS vested in a minister of state who has all the pow ers of the attorney- 
generals of the several colonies at the time of the Union, save that 
power as to the prosecution of crimes is vested in each province 
in an official appointed by the governor-general in council and styled 
the attorney general of the province 

Among the general provisions of the constitution the most 
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important is that both the English and Dutch languages are official 
languages of the Union and are treated on a footing of equality, 
all records of parliament, and all notices of general public . 

importance or interest issued by the government of 
the Union must be in both languages (Persons 
in the public service at the establishment of the Union cannot, 
however, be dispensed with because of lack of knowledge of either 
English or Dutch) Other general provisions enact free trade 
throughofit the Union, but the customs and excise leviable under 
the laws existing in any of the colonies at the estaWishment of Umon 
remain m force unless parliament otherwise provides, All persons 
who had been naturalized in any of the colonies are naturalized 
throughout the Union All rights and obligations under conventions 
and agreements which were binding on any of the colomes have 
devolved upon the Union 

The harbours of Cape Town, Port Elizabeth, East London and 
Durban are state owned, as arc also nearly all the railways m the 
Union All revenues derived from these services are paid into a 
separate fund The administration of the railways, ports and har 
bouts IS entrusted to a board of not more than three commissioners 
(appointed by the governor-general m council) presided over by a 
minister of state Each commissioner holds office for five years 
and may be reappointed The board is directed to administer its 
service on business principles, due regard being had to agricultural 
and industrial development, &c , within the Union So far as may 
bo the total earnings are not to be more than are sufficient to meet 
necessary outlays 

Provincial Administration — While the Union parliament has 
full power to make laws for the whole of the Union, to provincial 
councils have been delegated the immediate control of affairs 
relating solely to the provinces The subjects delegated to 
the councils include direct taxation within the provinces for 
local revenue purposes, the borrowing of money (on the sole 
credit of the provinces^ with the consent of the ministry, agri- 
culture (within the limits defined by parliament) and municipal 
institutions, divisional councils, and other local institutions 
The control of elementary education was also guaranteed 
to the provincial councils up to 1915, and thereafter until 
parliament otherwise provides 

The councils consist of not fewer than 25 members and not more 
than the number of members returned by the province to the House 
of Assembly Each councillor rtpresents a separate constituency, 
these constituencies, as far as possible, to be the same as the parli i 
mentary constituencies (In the Capo and Transvaal provinces 
they were the same in 1910 Natal and Orange Free State returmng 
only 17 members to the House of Assembly, the parliamentary 
constituencies have been rearranged ) The qualihcations for 
electors are the same as for parliament, and any person qualified 
to vote IS qualified to bo a member of the council As in the C api 
province coloured persons are qualified to vote, they are tlius also 
qaalilicd to be members of the provincial council Any member 
of the provincial council who becomes a member of either Hotisi 
of Parliament then upon ceases to be a member of such provincial 
council Each provincial council continues for three yeais from 
the date of its first meeting and is not subject to dissolution save 

by cfffuxion of time 

The executive power m each province is invested m an officer 
appointed by the government and styled provincial administrator 
He holds office for live jears The administiator is assisted by an 
executive committee of four persons elected from among its own 
members, or otherwise, by the provincial council on the proportional 
repn scntation principle The administrator and any other mcmbir 
of the executive committee, not being a member of the council, has 
the right to take pait in the proceedings of the council, but has not 
the right to vote The provincial councils have not the right to 
make laws, but ordinances, which must receive the assfnt of the 
governor-general m council before becoming valid (F R C ) 

III — History 

The history of South Africa is, almost entirely, that of its 
colonization by European races, of their conflicts with and 
influence over, its native inhabitants, and of the struggle for 
supremacy between the British and Dutch settlers The 
little that IS known concerning the doings of the natives before 
the appearance of the white man belongs to the domain of 
ethnology rather than of history When the Portuguese first 
reached the southern part of Africa there was but one place m 
it where a civilized race held sway This was at Sofala, the 
most southerly post of the East African Arabs From that port 
the Arabs tr^ed for ivory, slaves and (principally) gold with 
Bantu peoples of the far interior^— the Rhoaesia of to-day 
These natives, whose earliest existing buildings may go back 
to the time of the Norman Conquest, were m a higher state of 
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development than the Bushmen and Hottentots living farther 
south The part played by the various native races in modifymg 
the character of the European colonization will be best considered 
as they successively came mto contact with the white settlers 
At this pomt It IS only necessary to state that at the same time 
as the Europeans were slowly extending northward from the 
south-western point of the continent, a conquering race of 
Bantu negro stock, originating from somewhere beyond the 
Zambezi, was spreading southward along the western side of 
the country 

A From the Discovery of ihe Cape to the Great Trek — What 
led to the discovery of America led also to the discovery, exploita- 
tion and colonization of South Africa In the 15th century the 
great Eastern trade with Europe was carried on by the Venetian 
Republic — Venice was the gate from West to East, and her 
fleets, richly laden with goods brought down to the shores of the 
Mediterranean in caravans, supplied Europe with the luxuries 
of the Orient It was in that century that Portugal rose to 
prominence as a maritime power, and being anxious to enjoy 
at first hand some of the commerce which had brought such 
prosperity to Venice, Portugal determined to seek out an ocean 
pathway to the Indies It was with this intention that Bar- 
tholomew Diaz, sailing southwards, discovered the Cape of Good 
Hope in 1488 ^ Nine years after the discovery of the Cape b> 
Diaz another Portuguese expedition was fitted out under Vasco 
da Gama Da Gama entered lable Bay, but did not land 
Tltence he pushed on round the coast, landed in Mosscl Bay, 
then sailing up the south-east coast he sighted land again on 
the 25th of December 1497, named it in honour of the dav, 
Natal Still proceeding northwards he entered the Quilimane 
River and eventually reached India 

For mtny years subsequent to this date South Africa repre- 
sented merely an inconvenient promontory to be rounded on the 
vo\ age to the Indies Ships stoppe d at different ports, or rather 
at such few natural harbours as the inhospitable coast offered, 
from time to time, but no attempt was made by the Portuguese 
to colonize the southern end of the continent On t c west 
coast their southernmost settlement for a long period was 
Benguclla, and the history of Angola {qv) had not until the 
last quarter of the 19th century any close connexion with that 
of South Africa On the east coast the Portuguc se wtic masters 
of Sofala by 1506, and a trading-post wis first established m 
Delagoa Bay in 1545 Here alone Portugal obtained an impor- 
tant foothold in South Africa But between Benguella on the 
west and Lourengo Marques on the cast the Portuguese made 
no attempt to form permanent settlements or trading stations 
along the coast It was too barren a shore to prove attractive 
when the riches of East Afru a and India were available 

The first Europeans to follow in the wake of the Portuguese 
voyagers were the English In 1601 the English East India 
BngHah Company fitted out a fleet of five vessels, which 
Bast India sailed from Torbay After four months at sea they 
Company dropped their anchors in lable Bay, where they 
remained for seven weeks before proceeding eastwards Prom 
that time forward lable Bay was used as an occasional port of 
call for British ships, and in 1620 two English captains formally 
took possession of the Cape m the name of James I This 
patriotic act was not, however, suffii icntly appreciated by either 
King James I or the English East India Company to evoke any 
official confirmation on their part Meanwhile the Dutch East 
India Company had been formed in Holland, and the Dutch 
had entered keenly into the competition for the glittering 
prizes of Eastern commeice In 1648 one of their ships was 
stranded in Table Bay, and the shipwrecked crew were left to 
forage for themselves on shore for several months They were 
so pleased with the resources of the country that on their return 
to Holland they represented to the directors of the companv 
the great advantages that would accrue to the Dutch Eastern 
trade from a properly provided and fortified station of call at 
the Cape, The result was that in 1652 a fort and vegetable 

^The date usually assigned (i486), on the authority of De Barros, 
his been shown to be incorrect (see Diaz) 
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gardens were laid out at Table Bay by a Dutch expeditiop 
sent for the purpose under a surgeon named Jan van Riebeek 

In 1657 a few soldiers and sailors, discharged by Ihe Dutch 
East India Company, had farms allotted them, and these men 
constituted the first so-called “ free burghers ” outcb Bast 
By this step the station became a plantation or India 
settlement More settlers were landed from time to 
time, including a number of orphan girls from Amsterdam, and 
during 1688 and 1689 the colony was greatly strengthened by 
the arrival of some three hundred Huguenots (men, women 
and children), who were located at Stellenbosch, Drakenstein, 
Frenchhoek and Ptarl In process of time the French settlers 
were absorbed in the Dutch population, but they have had an 
enduring influence on the character of the people The little 
settlement gradually spread eastwards, and m 1754 the country 
as far as Algoa Bay was included in the colony At this time 
the white colonists numbered eight to ten thousand Ihey 
possessed numerous slaves, grew wheat m sufficient quantity 
to make it an article of export, and were famed for the good 
quality of their wines But their chief wealth was m cattle 
Such prosperity as they enjoyed was m despite of the system of 
government prevailing All through the latter half of the 17 th 
and the whole of the 18th centurv troubles arose from time to 
time between the colonists and the government The adminis- 
tration of the Dutch East India Company was of an extremely 
despotic character The most complete account of the com- 
pany’s tenure and government of the Cape was written in 1857 
bv E B Watermejer, a Cape colonist of Dutch descent resid- 
ing m Cape Town lie points out that it was after failing 
to find a route by the north-east to China and Japan that the 
Dull h turned their eyes to the Cape route The Cape of Good 
Hope subsequently “ became not a colony of the Republic of 
the United Provinces, but a dependency of the * Nether- 
lands Chartered General East India Company’ for mercantile 
purposes, and to this fact principally can be traced the slow 
progress, m all but extension of territory, of a country vhieh 
was settled by Europeans within thirty years of the time when 
the Pilgrim Fathers, the founders of a mighty empire, landed at 
Plymouth to plant democratic mstitutions and European 
civilization in the West ” 

On the settlement under van Riebeek, and the position m 
It which the so-tailed “ free burghers ” enjoyed, this candid 
Dutch writer throws an interesting light 

" The people," he says, " who came here with Riebeek himself 
were not colonists intending permanently to settle at the Cape 
The proposition that any freemen or burgheis not in the pay of 
the company should be encouraged to cultivate the ground was 
first maae about three years after Riebeek s arrival Accordingly, 
some discharged sailors and soldiers, who received on certain con- 
ditions plots of ground extending from the Fresh River to the 
Liesbeek, were the first free burghers of the colony Here it 

lb sulhcicnt to say that, generally, the term free burgher ’ was 
a complete misnomer The first burghers were, m truth, a mere 
change from paid to unpaid servants of the company They thought 
in obtaining their discharge, that they had much improved their 
condition, but they soon discoNtred the reverse to be the fact 
And henceforward, to the tnd of the last [i8th] cintury, we find tht 
constantly repeated and well founded complaint, that the company 
and its officers possessed every advantage, wlule the freemen were 
not allowed even the fruit of their own toil Ihe natural ettect 

of this narrow ami tyrannous rule was discontent, amounting often 
to disaffection After a time every endeavour was made to escape 
beyond the immediate control of the authorities Ihus the trek- 
king ' system with its attendant evils, the bane of South Africa, 
was born By their illiberal spirit, which sought but temiioriry 
commcreiil advantage in connexion with tin Pastern tiadc, the 
Dutch authonties themselves, although generally humanely disposed 
towards the natives, created the system which caused their oppres- 
sion and extermination ” 

When It IS borne in mind that the Dutch at the Cape were 
for one hundred and forty-three years tineler the rule of the 
Dutch East India Company, the importance of a correct appre- 
ciation of the nature of that rule to any'- student of South African 
history is obvious No modern writer approaches Watermeyer 
either in the completeness of his ftets or th. severity of his 
indictment Referring to the policy of the company, Watermeyer 
^ says . — 
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Thp Dutch CQlqnia^ sy^jtenv^s e^n^ljficcJ at tha Cape of C»P9d 
HbpCj bV rather 'tnc system of the Dutch East Itidia* Company 
(for the nataon thould' not \th0li5r suffer under the oopdemnation' 
justly fnfihrred hy h )tTft<Ung association, that sought only peoswary 
prpht), almost Vfithouti pne reUw-ujung feature, anq W,as » dis- 
honour to thp Nclhcrlapds' national name In all things political 
it WciS'potely despotic, in all things commercial it was purely 
monopolist. The Dutch I^t India Company carcdi nought' lor 
the progress of the coloujf-t-provitled only that they had a refresh- 
ment stahon for thpir nqhly laden flec.tSj and that the English, 
French, Danes apd Poituguese had not tYhafcvcr tended tp 
infringe' in the slightest d'^gree on their darling monopoly was 
visited with the severest penalties, whether the culprrt chanted 
tp be high m. rank or low,. An instance of this, ludicrous wlulo 
grossly tyrahnjeal, is prpf^c^yed m d}c records Commander van 
Quaeloprgpn, thp thira of thp Ijiutch governors of the colony, was 
disimpsed from the government m iboy, and expelled the service 
of the company, because he had interchanged civilities with a French 
gOYnTDOD bouijd (lastvuaxds, the United Provinces being then at 
peaqp with Franco. 1 

Of this, nature wa^ the forpign policy of the Dutch company at 
the Capo of Good Hope, modified, indu d, in some dcgice from time 
to time, but governed* by principles of jealous, stringent monopoly 
until the sarxtenderi of the/ colony by Commissioner Sluysken m 
*795 Thp internal governinf^ut 0/ the colonists for the entire 
duri^tjon of t)tP E ist India Company S rulp was. always tyrannical, 
often oppr-e,ssivp 10 the extreme With jKoclamations plac.aat8 and 
statute^ abundantly Ailing huge tomes, the cajinee 01 the governor 
was in truth the law A mockery of popular institutions, under 
the of a burgher comieil, ludepd existed, but tbm was aitnt-re 
d^siOA. And mjist nqt be confounded with thp system of local 
gov«s 4 imenf by means of district burgher councils which that most 
able man, Oommissioner de Mist, sought to establish during the 
briof government/ of the Batavian K/epublic froin 180^ to i8o6 when 
the Dutch nalfonj oonvirjCied and aihamod of the false pohey by 
which they hid permitted, a inere money making association to 
disgrace the Ba^yian namPj «and to entail dpgradition on what 
might have boeil a free and prosperous colony, sdught to rcdi cm 
their error by making this oouiitiy a national colonial possession, 
instead of a slavish propirty, tp be neglected, oppressed or ruined, 
as thp c^fcpnec or avarice of lU mereh mt qwneig mighb dicUtu 

From time to time servants m the direct employment of the 
company were endowed with the right of freeburghersy” but 
the comptinv retained > the power to compel them 
to. return into its servirn whenever they deemed it 
ni cossary This right to enforce into servitude those 
wiiOiinight incur the displeasure of the governor or other high 
officers was not only t\erciscd with reftrcnce to the individuals 
themselVcS' who had received this conditional freedom, it 
waa, adids Watermever, claimed by tlic government to be ap 
plicablc likewise to the children of all’ such The effect of this 
tyranny wa& jnevitable it drove men to desperation They fled 
from oppression, and thus trekking began, not m 1^35^ as is gen- 
erally stated, but before 1700 From 1720 to 17S0 tickking had 
gone steadily fopwards In 1780 van Plettenbcrg, the governor, 
prodaimed the Snoeuwbergen the northern boundary of the 
colony, expressing ‘Uhe anxious hope tint no more extension 
should take place, and 'vith hea^y peivaltics foi bidding the 
rambljng pi.isAnts to \vande*r bq>Qnd ” In 1789 so strong had 
fcelmg amongst the burgiicxs become that delegates were sent 
from the Cape to interview the authorities at Amsterdam 
After this deputation some nominal reforms were granted, but 
m 1795, a number of burghir*. settled m the SwcUendam and 
Graaf Romeb districts drove out the oilici ils of the company and 
cstalihshcd mdfcpendont governments The rebellion was 
accomparued by an assertion of rights on the part of the 
buigbers or freemen, which contamed the following clause, 
the spirit of wbiih ammated many of the Trek IJoers — 

Tj!''’*' every Bushman or IJottontot, mole or female, whether 
ma/jc prtsonpt by commanders or ciught bv mdmduals, as well m 
time past as in future, sh ill for life bo the lawful property of such 
buruheps as may jxissc >' fht m, and serve m bondage from gi miration 
to gmcrition And if uch IJottintots should escape, the owner 
slull be entMetlito follow ihem up and to punish them, according 
to ttnir merits m,his discretion. j 

1 Ibwisnot until tJ>etimcofR^K.Tulbagh(governorofthecplony, 
1751 -1771) that the Chamber of Stveixteen permitted foreign ships 
to provision si Talile Bav Tulbagh was the most popular of the 
gov , lors undex Uie East India Comjian^ During his governorship 
no 1.. y taxes wuo levied on the burghers He was succeeded by 
van Pletlenberg 
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up At the places of Christiaii^, the children dithesp shall be compelled 
to serve until'thoit twenty-fifth y«ar, aiid mAy notgo into the service 
oh any/ other sawe with thoir maatar'-si consent that* no Hottentot, 
in^iitura, dpf^qrtpg Jnsaoryice shaU>b«.itni titled to refuge or protection 
in any part yf the colony, but that the ^uthonties throughout' tho 
countiy shallimmediately, whatever be the alleged cause of acse rtion, 
send back thofugitivo tb liismaster 

After one hundred and forty-three years the rule of the Dutch 
East India Company came to an end at the Cape \Miat itiy 
prmciplfcs were w‘e already have seen Watermeyer recapitulates 
It? effects as follows^, — 

The effects of this pseudp-colonuation weie iliat the Dutch, as 
a commtrcial nation, destroyed eomintree 1 ho most industrious 
race of Europe, they rcjiresstd industry One of the freest states m 
the world, they oncouraged a despotic misrule ni which falsely called 
fr«ocit|aens> worecnslaycd Thtso men, in their Iwn, beCcUno tyrants 
Utter anarchy was the rc«,ult Some national, feeling may have 
lingered bul,_suhstantially, every man in the country, of evtrj hue, 
was bcncfitcd'when the incubus of the tyranny of the Dutch East 
India Comiiany was removtd. 

To this onq further note must be added The Trek Boers 
of the 19th century were the lineal descendants of the Trek Boers 
of the i8th What they had learnt of government from the 
Dutch East India Company they earned into the wilderness- 
With them The end of the 19th century saw a revival of this 
same tyrannical monopolist policy m the Transvaal If Water- 
meycr’s formula, “ In all things political, purely despotic, in ill 
things commercial, purely monopolist,” was true of the gov ern- 
ment of the Dutch East India Company m the 18th eentufi, 
it was equally true of Kruger’s government m the latter part 
of the 19th 

The rule of the Dutch East Ind.ia Company was extinguished 
(September 1.795) by the occupation of the colony by the British, 
who acted on behalf of the prince of Orange, Holland having 
fallen under the control of the revolutionary government of 
France Following the peace of Anuens the colony w;as handed 
over (February 1803) by Great Britain to a commissioner of the 
Batavnn Republic During the eight years the British held 
the Cape notable reforms m the government were effected, but 
tho country rernaincd essentially Dutch, and few British settUrs 
were atlraited to it Its cost to the British exchequer during 
this period was £16,000,000 The Batavnn Republic enter- 
tained V cry liberal views as to the administration of Iho country , 
but they had little opportunity for giving them effect In less 
than three years (January 1806) the Cape was retonqutrtd by 
the British, who were at wan both with 1 1 nice and Holland 
The occupation was at first of a provisional character, but by 
tbe thirJ additional artiple to the couvcntipiiiwith the Nethu- 
lands of the 13th of August 1814 tbe country was dehnitelv 
ceded tp Great Britain In consideration of retaining the Cape 
and the Dutch settlements no>v cvn^Ututing British 
Ciuiana, Great Britain paid £6,000,000 Tlie British 
title to Cape Colony is thus based upon conquest, * ^ 

treaty and purchase The wishes of the inhabitants were not 
consulted, and among them resentment was felt at the way m 
w'hicli their future was thus disposed of The Europeans at tlie 
Cape at that time numbered about 37,000 

I 3 efore tracing the history of South Mrici during the 19th 
century, the early relations of the white setllus with the natives 
may be briefly reviewed The natives first encoun- Early Ret^- 
tered at the Cape were the Hottentots (</ w ) They uon^^itb 
at that time occupied the Cape peninsula and sur- thebf^a^e 
rounding country, and in the early days of the 
settlement caused the colonists a considerable amount of 
troublci An extract fiom the diary of van Ritbeck in i6::;9 
will best illustrate the nature of the relations existing between 
colonists and nativ es at that time — 

^rd June — Wei? weather as before to the prevention of our 
operatioas Our jvople who arc out against the jilundcung Holt* n- 
tots, can effect nothing, neither can llxey effect anything agoin^/t 
us, thus during the whole week they have hem vainly trving to gvt 
at our cattle, and wc have been trying v ainly to get at th( ir jur'^ons, 
but vv( will hope that wc may oiiei. faU in with thera in iine weather, 
anti that the Lord God will be with us 
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Next to the Hottentots the white settlers encountered the 
Bu8hin«n'<i^*o,)* Whtaaiftrat known'^to the earlyi colonists they 
werfeihvetcrato stock thieves, and were treated as wild ammAls, 
to be shot wheiiever an opportunity occurred * Such opposition 
Ets HJottentotS) aftd Bushraen were able to offer to k-uropean 
colonization was not difficult to overcome (soe Cape Colon v 
TitsUryy. Thef expansion of the colony was httle retarded by 
native opjJosltion (ihtil the Dutdli encountered the Bantu negro 
tribes. As already stated, the Bantus, like the Europeans, were 
invaders of\ South Africa, and, the meeting of thesfe rival invadei s 
was the Cause of many bloody conflicts At first the C^e 
[government endeavoured to come to an amicable arrangement 
with the new power threatening its eastern hordes, and m 1760 
It was a^eed thdt the Great I ish River should be the permanent 
boundary between the colonial and B^ntu territories The 
Banlus or Kaffirs {q v ), as they were universally called, tl en held 
ill the coast lands between Delagoa liay and the Great hish 
River^, and fqr man> >earS t^ey Were strong cnopgh to bar the 
urthcr progress casj:\ydrd of the white races But the agreement 
Df 1780 was impossible of lulfilmcut The i>ea(e was broken 
in 1789 by an invasion of the colonial territory by the Kaffirs, 
ind thi? conflict proved to be but the first of a scries pf Kaffir 
wars whlih ^sted for a qcnl^uri In 1811 it was deemed neccs- 
>ary to expel tjie Kalffrs from the Zuurvckl, and the British 
icadquarters m that campaign became the site of Graham’s Town 
[n 18^7-1819 the Kaffir^ returned and Uid waste a large area 
Ihcy wqr9 diifven baek and tlip counliy up to the Keiskama 
liver auijiexpd to the colony, but the disaster which nearly 
Dverw helmed the eastern province convinecd Lord Charles 
somerset, then governor of the colon v, of the necessity for a line 
HriUah frontier fortfS and a more numerous setthment of 

ietiiars of cql onist,s. R t prcsi ntatiQiis on the mattei; m England, 
coupled vnth .issurances from Somerset as, to the 
trtiffty of the djistrict, induced the British goveinment tOiVOte 
[^5o,opo for the puipoac of sending put a numliep of emigrants 
\pphcatiQns were called for, and no fewer than 99,000 were 
eceived Of these, orffy 4000 were selected and shipped to 
south Afriqa Ibev were landed in tSpo, in AJgpa Bay, where 
hey founded Port Elizabeth and Uie Albrmy sctUpmeait, Among 
hasp settler* werp a number of maiiicd, men ,wjth ffti»i)Ks 
They were recruited froni. England, Ireland and SqotJand, and 
line froip all grades of sodetv Among diem were <adcts of 
dd fanuheS) retired officers, professional men, farmers, tr..idts- 
nen, methomes and labourers Ihcy encounU.red many diffieuE 
ipsandsorap suffermg m tlipir egrly days, but on tlte whole 
hey tlrroye aqd prospered 1 hpir descendants, ffip Athmstoncs, 
ilQwkrrs^ Barbers, Woods, Whites, fyivoys, and a number of 
)th(r wcU-knpw'n frontier families, aie to-day the bocklnine of, 
he eistern district of the Caj^c, apd furpish tho largest portion 
)f the progressive plc^nent in Unit provime. Among Utoffi w^is 
i giftpdi Scotsman nxrued Thomas Pringlp (1 789-^8^4) IIis 
loems, including “Alar ip the desert I love to rak,” dppirt the 
eencs of thpsp early day* m glpying iinei? The va$t spaeqs of 
he veld,, tjie silence of the solitudes, the marvellous, taried and 
ibundant apimal life, the savage, half-weird eharueter, of the 
lativps and the wild adventure of the early erdonists have been 
aughf with d b'uc spirit of genius Smee Ins day f\o one„ unless 
t he Obye bclifcmcr m The Story of an, 4 f*ifan Farmy has so 
,^iyidly painted ,the hfc and the atmosphere ol Uiat vast-ceintinent 
ying to triq soyth of, the Zambezi 
Various Protestant jm>sions had sentfag^nG among the, natives 
luring theidpsing years of the ibth century, and after thq 
IcffnitQ acquisition of the Cape by Great Jtritam the number of 
mssjqnaries in the country greatly increased ,Manv bciame 
iiQUecrs, settling m regipns Wyond the limits of British jurvs- 
lietipn OUiprs remained within Cape Colony, while several 
\cre sUtfonpd among tin Kaffirs along the roloniaf border^ 
The nn^sicmanes froin,the Inst, often found themselv< $ at vArimtce 
I It appears thvt the hrst per^-ons to treat <ht Bushmen other 
han as animals to lx di lro\<(l were two missionaru s Messrs 
f J JtMiolwrcr and LUwairdv, wlvj in tlic Parly \oar« of tHc iqth 
entyxy devoted thunsclvta to amdioraUng the lot of these 
bongmes. > ' 


with the Dutch and also the Bntish settlers, whose methods of 
dealing With the natives often deserved condemnation \t this 
penod'Dr John Philip' X the London Missiontirv Socittv 
was the most prominent of the mi'Sionaries m the rolony, and 
his influence was powerful with the home government The 
publication in 1828 of his book R€<;eafches tn Smith Africa had 
an important effect on the future of the country- The Bntisli 
government adopted his ncgrophil attitude and made its agent-' 
at the Cape conform to it The equality of all free Hottentots 
iind other free persons of colour with the white colonists wcs 
(luretd in that year (1820) Phifip’s action lacked d snimma- 
tion, and his faith in the natives was excessn-e liis (h tges 
greatlv embittered the Boers, who were further aggrieved In the 
emancipat'on of the slave- Iho Skive Fmannpatmn A(t, 
fCeung all slaves throughout the Bntish Empire, pmancipa 
came into force in December 1834-! The slaves in tionof 
{ ape Colonv, who eonsisteel of negroes from iMozam- Slayaa 
bique, natives of Madagasear, and of Hottentots and Malays were 
estimated at the time at 36 ooo 1 he C ape governments — both 

Dutch and British— had been consistentlv averse from the 
importation of slaves m large numbers, and the gieat majoritv 
of the slaves were therefore Hottentots The sum voted bv the 
British governmait to slave-owners in tape Colonv, out of a 
total compensation paid of £20000000, was £1,230000 (the 
ofiitial estimate of their value lie mg 000 000) This money 
wub only made pay eble m I nndofi, anti the farmers were com- 
pelled to sell iheir claims for compensation to agents, who 
fiequenlh paid a merely nominal pree for them Tn many 
instances farmers were unable to obtain native labour for a 
considerable time after the emancipation, and m several ca^-f^ 
rum was the result A very- bitter feeling was thus created 
among the Dutch colonists 

The championship of the natives bv the missionanes led to 
attacks, m part justified, upon the policy of the missions not 
only bv the Dutch, but by tho British colonists The zeal of 
the missionaries frequently outran their discretion This was 
cbpeciaily the ci&e la carlv davs They not only endeavoured 
to protect and guide the natives bevoad the colonial border, 
butamong the Hottentots within the-< oloav they instilled notions 
of antipathy to tho -white farmers, and withdrew large numlxas 
of them from agricultural pursuits 1 heir general attitude mav 
be explained as a reaction agamst tho abuses whith thev saw 
going on aiound them, and to u nuscohoeption of the character 
ot the Hottentot and Bantu rac-es \ longer experience of all the 
African negroid races has led to a considerable modification in 
the views originally held m rcgaid to them The workof 
blatkman is nojL*imph amuralK and intellectually tUeMh. 
undeveloped F uropean, and edacatioiii except in rare aioparUh 
instances does not put him on an equality with the European. 
BuG admitting all that may be justlv urged tgainst the e-ctreme 
attitude of some ol the mission cries no unprejudiced man will 
deny that their work on the whole has btun a gcxid one The 
fur fame of Groat Britain Ins more than once been upheld in 
Soutjli Africa at Uie instigation and by the conduct of these 
intrepid pioneers Robert Moffat and David Livingstone <irnong 
tlue Berhiianas, E Cass ilis among the Basutos Franqois Coillard 
among the Barotsc, James btewart m Cape Colonv, to name but 
a few of thegrcatmisBionarics, have all had an excellent influence 
upon the n ilivts,. They have (besides their pureJv spintu d 
work) opposed tht. sale of alcohol, dencnmccd inhumanite from 
the farmers encouraged the natives to labour and taii-ht tin m 
mcchanual trls fecbnical education, begun about 1840 now 
Occupies a position htflc, if at all, inferior to that of dm tnnal 
Umlung and the effei t is an excellent one btrong testunonv 
to the beneficial result of their labours was borne b\ a thoroughly 
iimpartKil eomtrassic n, presided o\er bv Sir Godfnv Lagden, 
which in 1903-1905 investigated the status and condition of the 
natives of SouBi Africa 

To return to the period of Dr Philip s at tu it\ “ Largelv upon 

- The slaves aftci pnssing four \( irs in i spit tsuf apprentice --Ii p 
w ore fm illy frocrl on the ist of December t8^S 

J At this time (f 181 S-1840) numbf IS of persons brought disc ri (111 
on the missionary cvivse bv their illitcncc iwirow-mmclcci prejudices 
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his advice it was decided to create a band of native states on 
the northern and eastern frontiers of the colony These treaty 
states, as they were called, were intended to serve 
st*t0M ^ double purpose, they would be a barrier protecting 
the colony from the inroads of hostile tribes, and they 
would enable native civilized nations to grow up (under the tute- 
lage of the missionaries) strong enough to protect themselves 
from the encroachments of the whites In fact, neither of these 
results followed With one exception, that of Moshesh, the 
thief of the Basutos, none of the chiefs with whom treaties were 
made were men powerful enough to found kingdoms, nor had 
they, m most cases, any better right than their neighbours to 
the territory recognized as theirs by the British government 
Moreover, to treat these men as independent or semi-independent 
princes was a complete mistake, the failure of the treaty state 
s) stem IS now seen to have been inevitable I he first treaty of 

this kind was concluded on the nth of December 1834 with a 
Griqua chief named Andnes Waterboer Ihis chieftain lived 
north of the Orange River in the district now known as Griqua- 
land West, and ruled over some 4000 people, a bastard race 
sprung from the intercourse between Boers and native women In 
1843 two more of these treaty states were established, one under 
Adam Kok(the third of that name) and the other under Moshesh 
Adjtm Kok had under him a small number of Gnquas, who 
dwelt m the country east of that occupied by Waterboer (see 
Griqualand) And east of this country, again, was a tract 
of territory occupied by Basutos under Moshesh In the same 
way Pondoland was established as a treaty state in 1844 The 
distinction between these states must be remembered to under- 
stand aright subsequent developments Moshesh ruled over a 
region largely mountainous and over a people numerous and 
virile, Pondoland was somewhat remote and was densely in- 
habited by warlike Kaffirs , the two Griqua states were, however, 
missionary creations , they were thinly inhabited and occupiccl 
open plams easy of access — hence their ultimate collapse 
The year which witnc&sed the emancipation of the slaves and 
the creation of the first treaty state also saw the beginning 
of another disastrous Kaffir war Fighting began in December 
1 834, and lasted neariy a year The Kaffirs wrought great havoc, 
and Sir Benjamin D’Urban (q v ), the governor, in order to secure 
peace, extended the boundary of the colony to the Kei River 
The Kaffirs had suffered much injustice, especially from the 
commando-reprisal system, but thev had also committed many 
injustices, and for the disturbed state of the border the vacil- 
latuig policy of the Cape government was largely to blame 
Sir Benjamin's policy — which had the cordial approval both of 
the Dutch and the British colonists — was one of close settlement 
by whites in certain districts and military control of the Kaffirs 
in other regions, and it would have done much to ensure peace 
Lord Glenelg, secretary for the colonies m Lord Melbourne’s 
second administration, held that the Kaffirs were m the right 
m the quarrel, and he compelled D’Urban to abandon the 
conquered territory, a mistaken decision adopted largely on the 
advice of Dr Philip and his supporters Thus at this time (1836) 
a critical state had arisen m South Africa The colonists had lost 
their slaves, the eastern frontier was m a state of insecurity, 
native interests appeared to be preferred to those of the whites 
The Oreat British immigrants of 1820 were still struggling 

Trek against heavy odds, the Dutch colonists were in a 
state of great indignation In these circumstances 
tv hat is known as the Great Trek occurred It lasted from 1836 
to I S40 During that period no fewer than 7000 Boers (including 
Avomen and children), impatient of British rule, emigrated from 
Cape Colony into the great plains beyond the Orange River, and 
across them again into Natal and into the fastnesses of the 
Zoutspanberg, in the northern part of the I ransvaal 
In view of the vast consequences ensuing from this exodus of 
Dutch families from the Cape a somewhat detailed consideration 

and in some cases lax sexual morality These persons " assumed 
to themselves Iht imixirtant office of teachers in the missjonaiy 
schools within the colony *’ bee H Cloetc’s The Great Boer T rek, 
Lecture II 


of Its causes is necessary Material for formittg a judgment will 
be found chiefly in the correspondence of Sir Benjamin D’Urban 
with the Colonial Office, m the statements made by the voor- 
trekkers, and in a senes of lectures delivered m Pietermaritzburg 
m 1852-1855 by the Hon Henry Cloete, whose statements ks 
to the causes of the trek were founded on intimate knowledge and 
are impartially set forth Piet Relief, the ablest of the leaders 
of the exodus, on the eve of leaving the colony published a de- 
claration at Graham’s Town, dated January 22nd, 1837, in which 
he declared the chief reasons animating the emigrants to be — 

1 Wc despair of saving the colony from those evils w hich threaten 
it by the turbulent and dishonest conduct of vagrants, who are 
allowed to infest the country in every part, nor do we sec any pros- 
pect of peace or happiness for our cmldren in a country thus dis- 
tracted by internal commotions 

2 We complain of the severe losses which we have been forced 
to sustain by the emancipation of our slaves, and the vexatious laws 
which have been epacted respecting them 

3 We complain of the conlinu^ system of plunder which we 
have ever endured from the Kafirs and other colored classes, and 
particularly by the last invasion of the colony, which has desolated 
the frontier districts and ruined most of the inhabitants 

4 We complain of the unjustifiable odium which has been cast 
upon us by interested and dishonest persons, under the cloak of 
religion, whose testimony is btheved m England to the exclusion 
of all evidence m our favour, and we can foresee, as the result of 
this prejudice, nothing but the total nun of the country ^ 

These four points correspond to the “ three great grievances ” 
under whuh the farmers suffered, enumerated by Cloete as 
(i) The Hottentot Question (i e the first and fourth points of 
Relief’s manifesto combined), (2) The Slave Question, (3) The 
Kaffir Question Enough has already been said *ts to the relations 
between the missionaries, the Boer farmers and the Hottentots , 
this grievance, however, “ proved quite seiondary to the inten- 
sity of feeling with which the colonists saw the steps taken by 
the government to deprive them of that labour (slave labour) 
over which they claimed an unquestionable right of property ” ^ 
Then came the Kaffir War of 1834-1835, the reversal by the home 
government of the statesmanlike settlement of Sir Benjamin 
D’Urban, and the refusal of any compensation to the sufferers 
from the war, whose losses amounted to some £500,000 These, 
then, were the direct causes of the voluntary expatriation of the 
majority of the first trekkers, who induded some of the best 
families in the colony, but they fail to explain the profound 
hostility to Great Britain which thereafter animated many, 
but not all, of the emigrants, nor do they account for the easy 
abandonment of their homes by numbers of the trekkers The 
underlying fact which made the trek possible is that the Dutch- 
descended colonists in the eastern and north-eastern parts of the 
colony were not cultivators of the soil, but of purely pastoral 
and nomad habits, ever ready to seek new pastures for 
their flocks and herds, and possessing no special affection 
for any particular locality In the next place these people, 
thinly scattered over a wide extent of territory, had lived for 
long under little restramt from the laws, and when m 1815, bv 
the institution of “ Commissions of Circuit,” justice was brought 
nearer to their homes, various offences were brought to light, 
the remedying of which caused much resentment An effort to 
brmg a man named Frederick Bezuidenhout to justice led to 
arm^ resistance, and finally to the hanging of five men at 
Slachter’s Nek in circumstances that made an indelible impression 
throughout the frontier (see Cape Colony History) It intensi- 
fied in the minds of many Boers the feeling of hostility towards 
the British already existing, some of the trekkers in 1836-1840 
had taken part m and others had passively aided the rebellion 
of 1815 — “ the most insane attempt ever made by a set of men 
to wage war against their sovereign ” (Cloete, op at p 28) 
What, however, was probably the most powerful motive of the 
Great Trek was the equality established by the British between 
the black and white races In the eyes of the Boers the possi- 
bility of equality between the whites and the natives was not 

* See F R Cana, South Africa from the Great Trek to the Union 
(London, igog), pp 295-297 for the full text of Reticf’s manifesto 

® See H Cloete, The History of the Great Doer Trek (London, 
1899), P 44 
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admitted This sentiment, which found formal recognition 
later on m the constitution of the South African Republic, was 
held in fullest force by the voortrekkers Summing up, it may 
be said that the exasperation caused by just gnevant es unreine- 
dicd was no stronger a motive with the trekkers than the desire 
to he free from the restraints imposed on British subjects and the 
wish to be able to deal with the natives after their own fashion 

The departure of so large a number of persons caused serious 
misgiving both to the Cape and the home governments The 
trcl^ers had been told by the lieutenant-governor of the eastern 
province (Sir Anclnes Stockenstrom) that he was not aware of 
any law which prevented any British subject from settling in 
another country, and in the words of Piet Retief’s declaration 
they quitted the ci'lony “under the full assurance that the Isnglish 
government has nothing more to require of us, ind will allow 
Us to govern ourselves without its mtcrhnme m future” 
'Ihe British government thought othsiwise, thev held that the 
trekkers tould not divest themselves of their allegiance to the 
Crown IMoreover, though the farmers might leave British terri- 
tory they were still held to be lialvle to the junsdu tion of British 
courts An act passed in 1836 (the Cape of Good Hope Punish- 
ment Act) empowered the colonial courts to deal with offences 
(onimitted by British subjects m any part of South Afru a up to 
the ai^th degree hf south latitude Intended bv its authors to 
protect the native tribes from aggression on the part of white 
men and to check the exjiloraf ion b) Fiiropeans of the lands of 
the Kaffirs, Bcchuanas, &c , the act led m fact to the assertion 
of British authority in regions beyond the Cape frontier 

B From the Fou 7 idation of the Republics to Ma^uba — While 
the home government was seeking to pi event the expansion 
Fouttdailon white races the first steps had been taken 

of the Boer by a bodv of Englishmen to found a new colonv a< 
Republics Natal Since 1824 a few traders had been settled 
and Natal j^^tal, and in 1834 formal petition was made 

that their settlement should be rccogni7cd as a British colony 
The request was refused, and not long afterwards (1837) some of 
the Dutch emigrant farmers under Retief entered the country 
bv way of the Drakensberg Retief, like his English prede- 
cessors at Port Natal (known also since 1835 as Durban) 
sought a formal grant of territory from the chief of the Zulu 
nation, the Zulus being the acknowledged overlords of the tribes 
living in Natal Retief and his party wore, however, treaclier- 
ously murdered by Dingaan, the Zulu king (February 1838) 
Otlier trekkers followed m tlie wake of Relief, and attacking 
Dingaan avenged the massacre 

The Boer-, then established a republican government at Mantz- 
burg Though most anxious to avoid any extension of 
re ponsibility in South Africa, Great Britain recognized the 
potential danger arising from the creation of an independent 
state on the coast The Boers at fiist rejected offers of 
accommodation Troops were then sent to the countiyq and 
finally a settlement was made bv Ileniy Cloete, the British 
commissioner, with the Boer leaders ancl N ital constituted a 
Brihsh colony in 1843 Many Boers, dissatisfied with this 
arrangement, withdrew beyond the Drake nsb'^rg Natal shortlv 
afterwards received a considerable numlier of emigrants from 
England, and the white inhabitants have since been predomi- 
nantly British At first Natal was dependent on Cape Colony 
In 18156 It was constituted a separate colony, but it did not 
possess self-government until 1893 A notable departure from 
the labour policy of the other states was made by Natal in 
i860, when Indian coolies were introduced At the time the 
matter attracted little attention, but the Asiatic inhabitants 
speedily increased, and forty years later they outnumbered the 
whites (see Natal) 

It had taken the British government nearly ten y cars to decide 
on the annexation of Natal , its policy towards the Boers settled 
noi th of the Orange was marked by the same hesitation (see 
Orangf Free State) By 1847, when Sir Harry Smith became 
hi^h commissioner, the failure of the treaty state policy w vs 
evident Sir Harry, deeming no other course open to him, pro- 
claimed (February i848)the country between the Orange and Vaal 
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rivers British territory, under the name of the Orange River 
Sovereignty Sir Harry had, in the previous December, extended 
the northern frontier of Cape Colony to the Orange, orange 
and had reoccupied the territory on the Kaffir border River Sove- 
which D’Urban had been forced to abandon ^ The 
extension of British rule north of the Orange was opposed by 
Andries Pretorius, who, being dc feated at Boomplaats, withdrew 
north of the Vaal, where, though not interfered with by the 
British, the Boers split up into several nv al parties In t he Sove- 
reignty difficulties arose in defining the reserves of the native 
chiefs, and with the Basutos there were armed c onflic-ts The 
home government (the first Russell administration), vchich had 
reluctantly consented to confirm Sir Harry Smith’s annexation 
of the Orange River terntorv, on learning of these difficulties 
and also that manv of the burghc rs remained dissatisfied, changed 
their policy, and in iSt;: the governor was informed that the 
ultimate abandonment of the Sovereignty Wtus a settled point - 
In fulfilment of their settled policy to keep th' British South 
African dommK)n‘- withm the smallest possible limits, the cabinet 
decided to recognize the independence of the Boers living 
bevond the Vaal This recognition, the nt'es in prclimmarv 
to the abandonment of the Orange River Sovereignt\ , was made 
in the Ssnd River Convention on the 17th of Januarv /adepen. 
1852 The Iransvaal thus became an independent denceotthe 
state, or rather it formed a number of mutually Transvaal 
jealous communities and it was not until 1864 that 
they were all united Despite their distracted condition the 
'iransv'aal Boers hael no sooner obt lined their independence than 
they began to make claims to authontv in Bcchuanaland But 
the championship of the Berhuanas hv Moffat, I ivingstone and 
other missionants and iheir determination that the road to the 
interior should not be clo--ed bv the Boers, had its effect, and 
the Boers did not succeed in making themsclv es masters of the 
country (see Iransvaai and Bechi analand) The 

British government meantime pursued its pclicy of abandon- 
ment, and m Februan 1854. bv the Bloemfontein Convention, 
forced mdependeme upon the people of the Sovereignty, which 
now bccvme the Orange Free State A clause was inserted 
in the Bloemfontein Convention stating that Great 
Britain had no alliance with anv native chiefs or sta”/^ 
tribes to the north of the Orange with the exception 
of the Gnqua chief Adam Kok Numerous protests were made by* 
manv of the inlnhitants of the Orange River Sovereignty against 
the abandonment of it by the British government, but the 
duke of Newcastle, who was then colonial secretary m Lord 
Aberdeen’s administration, replied that the decision was in- 
evitable (see Oraxgf FR^F State) 

Ihe abandonment of the Orange River Sov'ereignty marked 
the dose of the eventful period in South African history which 
began eighteen years lx fore with the Great Trek At the begin- 
ning of that time there was but one civilized government m 
South Africi — Cape Colony , al its dose tJicre were five separate 
states or provinces, three the (.^pe, Natal and British Kaffrana, 
owning allegiance to Great Britain, and two forming Boer 
republics — tlie Transvaal and Orange Free State \\'hile vast 
additional territories had been occupied by British Results ot a 
or Boers the unity cf administration, which had Policy ot 
marked the previous stages m the expansion of the y»ciiiation 
white races in South Africa, hrd been lost Whether or not a 
wiser poluv on the part of Great Britain would have secured 
the continued alkgianec of all the Boers it is impossible to say , 
the fact that numbers of Boers remained in Natal under British 
rule, and that the majority of the Boers who settled betw een the 
Orange and the V’aal ciesirecl to remain British siibjec ts points to 
that conclusion With justice the Boers complained of the course 
actually adopted by the British authorities Thev might at the 
outset either have let the trek Boers go, and given them their 
blessing and liberty , or they might have controlled the trek and 
^ Part of the temtory thus rcannexed w as added to Cape Cxilony 
while the region between the Keiskamma and Kei was created a 
separate territory under the name of British Kaffrana 

® Despatch of Earl C.»rev, dated October 21st, 1851, printed in 
Correspondence Relattiie to the btate of the Kaffir Tribes (C Feb 1853) 
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itmdc effective their contention that the trekkers were stiff 
British subjects As has been 'demonstrated, the action taken 
Was one of vacillation between these two courses, and was 
complicated by a native policy which, though well intenlioned 
and mtelhgible, needlessly irritated the wliite colonists (Bntish 
add Dutch) and did not prevent blood<.hed In the words of 
Mr Paul Botha, a Boer writer, England fir^t blew hot and then 
blew cold But m 18^4 a definite standpoint appeared to have 
been reached — Great Bntam would conhne her energies to the 
Cape and Natal, leaving the repulilics to work out their own 
destinies undisiurbt d It was at this juncture that Sir George 
Grey was sent to the Cape as governor A gifted 
5/r aeorgt j far-seeing man, he had no sooner arrived than he 
^ addressed himself with energy and diligence to the 
great problems awaiting him His first care was to ameliorate 
the condition of Cape Colony He resolved that in dealing 
with the natives on the eastern frontier an attempt should 
be made to civilize them and thus do away with the 
necessity of periodical warfare Grey’s efforts to promote 
good government in Kaffraria refeivecl unexpected help in 
consequence of the extraordinary delusion among the Ama-Xosa 
m 18 s6, which resulted m the death of many thousands of natives 
(see Cape Colonv Htsfory) Land left derelict was otcupied 
by.colwial farmers, and over 2000 German immigrants were 
latrodiwed bi Sir George and settled along the frontier (1858- 
By tics time the colonists of British descent predominated 
m the eastern provinccs—a circumstance which had important 
bearings on the future of the colony 

Sir George Grey found it impossible to maintam a policy of 
total abstention from the affairs of the republics The parly in 
the Free State which hod objected to independence being forced 
upon It was still strong and made overtures for union with the 
Chpe, attempts were also made to unite the Pree State and 
the Transvaal In tlie conflicts between the Free Staters 
and the Basutos Grev’s intervention was sought All the evi- 
dence before Sir George, and the study he made of the Boer 
character, convinced him tlut the barriers separating tlie 
various white eomraunitiC'S were largely artificial He sought to 
remedy the mistake which had been made, and m 1858 he sub- 
mitted a scheme of federation between the various South African 
states In a memorable duspatch to bir E Bulwtr Lytton, 
tllcn colonial secretary m the second Derby admmistraiion, 
he wrote (November 19, 1858) — 

When the policy was adopted of dividing South Afnca into many 
states, bound (ogethc r by no tits of union, it was tliought that the 
mother country dcri\c(l no real btmfit from tho possession of this 
part of the \fncan contimnt, except m holding the scaiiort of 
Simon s Bay It was further thought that llic occupation by 

Great Bntam of the country beyond the Grange River had been a 
bubbli and a farce, m which the Cape colonists wire all interested 
for that it was to them a groat gaming table and out of the reach 
of the police Although tlw^e European enuntrn s lying beyond 

our tolonics art treated as siparatc nations, their inhabitants licar 
the same f imily names as themhabitanEs of this colony, and maintam 
with them tii s of the closest intimacy and relationship I think 

there uin be no doubt that in any grait pubhe, or popular, or 
national qmstion and movememt the mere fact of callmg tlicsc 
people (lilhrcnl nations would not niakt them so, nor would the 
fact of a mere fordable stream running between them sever their 
sympathies or prevent them from acting in unison P-xpenenci 

has shown that the views whieh led to tho dismemberment of South 
Africa w e 1 c mistaken ones A\ hat therefore I \v ouhl recommend 

would be 111 it hic.isures should be taken which would jurmit 
of the several states and legislatures of this ciountry forming among 
themselves a federal imion 

When he penned this despatch Grey was well aware of the 
distraught condition of the Free State and the ,igitation for a 
change in its government He held that the federation of that 
state with Cape Colony was preferable to its union or federation 
with the Transvaal, and it was wath considerable satisfaction 
that he learmd that on the 7th of December of the same year 
(1858) the Volksraad of the Free State had passed a resolution 
111 favour of “ a union or alliance with the Cape Colony ” and 
sought to ascertain the views of the Cape legislature on the sub- 
ject In bringing the matter before the Cape parliament in Man h 
1859 Grey stat^ that in his i^mion it would confer a lasting 
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benefit upon Great Bntam and upon the mbabitants of South 
Africa j£ jt could succeed in devising a form pf federal union* 
Unfortunately, Grey’s views did not meet with the ri„t Cott~ 
approval of tiie British government 1 Had they been Merstion 
supported it is highly probable that federation would 
have been effected But the golden opportunity was lost When 
Grey attempted to persevere with his scheme he was recalled 
He left Cape Town in August 1859, but on his arrival in 
England he found that there had been a change of ministry* 
The new colonial secretary, the duko of Newcastle, reinstated 
him, but with instructions not again to raise the federation issue 
The first project for reunion thus came to naught, but from that 
time forward it was recognized m South Afnca that federation 
would afford the best solution of most of the difficulties that beset 
the country The Transvaal was perhaps the greatest sufferer 
tlirough Grey’s failure, that country continuing for yetrs in a 
distracted condition I he Free btate, under the guidance of 
Sir John Brand, who became president m 1864, attained a 
considerable measure of prosperity Its difficulties with the 
Basutos were at last composed, and Moshesh and his people 
were m i868 definitely taken under British protection Ihe 
policy of non-mterference protlaimed in 1854 had proved 
impracticable, and the annexation of Basutoland was an open 
confession of the fact In 1871 the country was annexed to Cape 
Colony, but its paiification proved a task of great difficulty 

Up to the year 1870 the Dutch considerably outnumbered the 
British inhaJiitants, indeed, save m Natal, in the eastern pro\ ince 
and in Cape lown, the British inhabitants were com- Btoaomic 
parativc ly few The industries were almost entirely Develop- 
pastoral, and remained chiefly m the hands of the 
Dutch The continual feuds with the Eaffirs, and also the con- 
tinual desire to trek into new countries, all tended to keep back 
farming, and the ( ountry in the years 1867 to 1870 was in a gener- 
ally very depressed (ondilion But m 1870 the era of rommer- 
cial expansion began In tliat year, following smaller finds of 
diamonds op the banks of the Vaal and Orange rivers, the diamond 
mines of Du Toits Pan tuid Bultfontein were opened up In 
1869 gold had l^en found m the Lydenbiirg and Zoutpansberg 
districts in the Transvaal, and diggers had resorted there from 
different parts of the world, moreover, in the far interior, m the 
territories of MashonaJand, Ihomas Baines had reported dis- 
coveries of gold Among the purely’^ pastoral popvilation ostrich- 
farming liecame a new industry and added a considerable a-^set 
to the wealth of Cape Colony Ihe revenue derived fiom the 
export of ostrich feathers in 1899 was recorded at half a million 
It was, however, the discoveries of diamonds and gold that 
chiefly determined the development of the country A laige 
population grew up, first at Kimbci ley, afterwards at Barberton, 
and finally at Johannesburg — a population modern in its ideas, 
energetic, educated, cosmopolitan, appreciating all the resources 
that modern civilization had to offer them, and with a strong 
partiality for the hfe of the town or the camp rather than that 
of the farm and the veld The majority of the Boers remained 
very much what they had been m the 17th century Iheir 
life of continual strife with natives, continual trekking to fresh 
pastures, had not liecn conducive to education or the enlarge- 
ment of mlelleetual outlook In religion thev were Calvinistic, 
fanatic, and their old tiaditions of Dutc h East India government, 
together with tlieir relation to the natives, developed a spiut of 
caste and even tyranny 

It was at this stage of affairs that responsible government 
was granted to Cape Colony (1872) From that time down to 
the annexation of the Transvaal m 1877, to quote TheCMroMr- 
onee more the homely phrase of Paul Botha, Great voa Coa- 
Britain “ blew hot ” in South Africa A great change federatJaa 
in public sentiment towards the colonies generally 
began to make itself felt in Great Britain in the late ’sixties and 
early ’seventies of the 19th century The constitution of the 
Dominion of Canada (1867-1873) was an evidence of that feeling 

^ Sir E Bulwer Lytton wrote (Feb 11, 1859) “ H M. Govern- 

ment are not prepared to dejvart from the settled policy of tfieir 
predecessors by advising tho resumption of British sovereignty m 
any shape over the Orange Free State ’* 
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With the advent to power of the Disraeh ministry in 1874 the 
nascent Imperial spirit grew m strength. Lord Carnarvon (the 
4lh earl), when under-secretary for the colonies in 1858- 1859, had 
regarded Grey’s federation proposal with disfavour, but later, 
as secretary of state, he had introduced the bill for th,e federation 
of the Canadian provinces He now returned to thef Colonial 
Office filled with the idea of doing for South Africa what had been 
done in British North America ^ Recent events in South Afrit a 
had appeared for a brief period to favour a union of its various 
colonies and states The intimation of the impending grant of 
self-government to Cape Colony was regarded by both Boer 
republics as bringing nearer the prospect of their union with the 
British colonies But just at that time differences arose between 
Great Britain and the republics as to the ownership of the 
Kimberley diamond fields which estranged the Boers (see 
Griqualand and Iransvaal) In the Transvaal Prctorius 
was succeeded by T F Burgers, a man totally unfitted to 
govern a country distracted by factions, harassed by wars with 
natives, and with an almost depleted exchequer Yet in the 
condition of the Transvaal Lord Carnarvon found another 
argument in fa\ our of federation Union with the neighbouring 
states would, he thought, cure its ills and promote the general 
welfare of South Africa As a preliminary sU p be ac a pted 
an offer from J '’A Froude to visit South Africa unofficially, 
and by travelling through its different states find out what 
were the obstacles to confederation and the means by which 
such obstacles could be removed hroude landed at Cape 
Town on the 21st of September 1874, and having visited 
Natal, the Free State and Pretoria as well as Cape Colon>, 
sailed for England on the loth of January 187^ In the three 
and a half months he had spent in the country he htui reached 
the cone lusion expressed by the duke of Newcastle nearly twenty 
years previously, namely, that all England needed th<u was 
Table Bay— or the Cape peninsula — as a naval and militarv 
station The South African states, he believed, might be left 
in internal affairs to work out their own future These views 
coincided with those of Ixird Carnarvon, who looked to federation 
as a means of relieving the Impcrul government of some of the 
heaw responsibilities pressing upon it in South Africa, and he 
ask< d Froude to return to the Cipe to take part in a conference 
m South Africa on the federation scheme The offer was 
accepted, and Froude reached Cape Town again in June 1875 
Lord Carnarvon s despatch (May 4, 1875), indicating his views, 
had preceded the arrival of hruude, and had meensed J C 
Molteno, the Cape premier, by its disregard of the colony’s 
self-governing powers A motion was carried in the Cape 
parliament affirming that any movement for federation should 
originate in South Africa and not m England Froude on his 
arrival was muih chagrmed at the attitude taken by the Cape 
parliament, and conducted an oratorical eampiign throughout 
the country in favour of federation His speeches were hcking 
in judgment and tact, and created an unfavourable impression 
The confcrcni e was not held, and Froude returned to England in 
the autumn ^ 

Lord Carnarvon was far from abandoning his plan The 
Transvaal was now m a eondition bordciing on anarchy, and 
numbers of its inhabitants were supposed to be lookmg to Great 
Britain for help Another party m the Transvaal was scekmg 
alliances with Germany and Portugal, and this danger of foreign 
interference was a further cause for action In August 1876 the 
colonial secretary assembled a conference on South African 
affairs m London, nominating Froude as representative of 
Griqualand West President Brand represented the Free State 
Another member of the conference was Sir Iheophilus Shepstone, 
(qv) Neither Cape Colony nor the Transvaal was represented, 

I At Sir Heniy Barkly’s request Lord Carnarvon’s predecessor, 
Lord Kimberley, had in November 1871 given him (Sir Henry) 
authority to summon a meeting of rc{>rc!»«ntatives of the states and 
colomes to consider the “ conditions of union/' but the annexation 
of the diamond fields had occurred meantime and Sir Henry thought 
the occasion inoj)portune for such a conference 

® For Froude’s views and actions, see especially the blue book 
C 1399 (1876), containing his report to Lord Carnarvon 
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and tlie conference was abortive, President Brand having no 
permission from his state to consider federation That subject 
was, in fact, not discussed by the delegates< In view of the 
troubles m tlie Transvaal, and m furthcranx e of Carnarvon s 
federation scheme, Shepstone was, on the 5th of October fol- 
lowing, given a dormant commission to annex tlu republic “ if it 
was desired by the mhabitants and m his judgment necessary ” 
Iht secretary of state sought the aid of Sir Bartle Frere as his 
chief agent in carrying through confederation, the then governor 
of Cape Colony and high commcssioner for South Africa, Sir 
Henry Barkly, sharing the views of the Cape ministry that the 
time was inopportune to force such a step upon South Africa 
In a letter dated the 13th of October, offering Frere the post 
Barkly was alxmt to vacate, I ord Carnarvon wrote — 

The war between the iransvaal republic and the natives 
his had this fuithcr tlftct, it r-ipidlv ripened all South Afncin 
policy It brings us near to the objtcl and end for which I 

have now for two years been steadily labouring — the union of the 
South African colonies and st ites I am indeed now considering 
the details of a bill for tluir confederation which I desire to introduce 
next session and 1 propose to press all incajis in my power, my 
confederation policy in South Africa 

The time rccjuirtd for the work of confederating and of con- 
solidating the confederated sUtes Lord Carnarvon estimated at 
not more than two j ears, and he was sanguine enough 
to hope that Frere would Slav on at the Cape for Aantxatioa 
two or three ) ears “ as the lirst governor-general o' 
of the South African dominion ” Frere accepted 
the offer, but did not leave England until Mareh 1877 Shep- 
stone prtctdtd him, and in Januarv 1877 had gone to Pretoria^ 
His conferences with the leading men in the Transvaal and a 
consideration of the dingers wh ch threatened it and the grave 
disorders within its borders satisfied Shepstone that he had no 
thoue except to act upon his commission, and on the 12th 
of April he issued a proclamation annexing the country to 
the British Crown During the interval between Shepstone’s 
arrival in the country and the annexation the Volksrvad had 
'rejected the proposals for confederation laid before them in 
accordance with Lord Carnarvon’s permissive bill, and had made 
no real attempt at reform Ihc annexation w is acquiesced 
in by a considerable number of the white inhabitants Shep- 
stone was eonvmeed that it was the onlv step which could save 
the country from rum The subject is discussed at greater 
length under TRANSVAyiL Frere, w ho had reached ( ape Town on 
the 31st of March, learnt on the i6th of April that the annexation 
had taken place He was inclined to regard Shepstone’s act 
as premature, and he realized that it stirred very deeply Dutch 
national feeling throughout South Africa 1 hough anxious 
to promote Carnarvon’s policy, Lrcre found that native affairs 
called for immediate attention The Basuto and Kaffir tribes 
were giving trouble, and the 40,000 trained Zulu warriors under 
Cetvwav o threatened the peac e both of Natal and the Trans- 
vaal In the same month (Aug 1877) in which the British 
parliament pissed the act foreshadowed bv the secretary of 
state, “for the union under one government of such of the 
South Afncan colonies and states as mav agree thereto," 
another war with the Kaffirs broke out This conflict lasted until 
Mav 1878, and largely ahsorlied the energies of Sir Bartle Frere * 
In the meantime a scheme of unification, as opposed to federation, 
put forward by the Molteno ministry — a scheme which in its 
essence anticipated the form of gov^emment established in ic)to— 
had met with no support from hrere or the home ministry In 
Januarv 1878 lord Carnarvon resigned, and the driving force 
of the federation sc heme thus disappeared It was not howev er, 
finally dropped until 1880 In July of that vear proposals 
for a confederation conference were submitted to the Cape 
parliament At that time Paul Kruger and Piet Joubert 
delegates from the Transvaal Boers, were in Cape Town, and 
they used their influence to prev'^ent tlie acceptance of the 
proposals, which were shelved by the ministry acceptmg “ the 
J Serious troubles with the Basiifos which bee;an m 1879 reacted 
on the aituatfon in the Transvaal and Natal These troubles were 
finally ended in 1884 when the counlTy was given up by the Cape 
and became a Crown colony (see Basutoland) 
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previous question " (June 29) Thus ended an attempt which 
lacked the element essential to success — spontaneity 

Confederation had, for the time being, ceased to be a living 
issue some time before its formal shelving by the Cape par- 
liament The Kaffir War of 1878 was followed by war with the 
Zulus Frerc, believing that the Zulu power was a standing 
menace to the peace of South Africa, and that delay in dealing 
With C-etywayo would only increase the danger, sent an ulti- 
matum to the chief in November 1878 The invasion of Zulu- 
land began in January 1879, and was speedily followed by 
the disaster at Isandhlwana and by the defence of Korkt’s 
Drift and of Fshowe But at the battle of Ulundi in July 
the Zulu power was crushed, and a little later Cetvwavo was 
taken prisoner (sec Zululand History) The removal of 
the Zulu danger did not, however, restore harmonv between 
the British and the Boers in the Transvaal The mal- 
content Boers became a powerful element in the lountry 
rhe> were largely influenced by an important section of the 
Dutch community in western Cape Colony, which carr*ed on 
a campaign agains annexation, seeing in it a bio v to the 
ideal they had begun to entertain of a united South Africa 
of a Dutch republican t>pe Sir Garnet Wolselcj, at this 
peno^*’ (June 1879-Mav 1880) high commissioner of South- 
Last Africa, gave the Transvaal a legislative council, but the 
members were all nominated This could not be regarded as 
a redemption of tlie promise of a liberal constitution, and it 
had an injurious, though limited, effect on the Boer communitv ^ 
After the receipt m Dei ember 1870 of the reports of Mr 
Gladstone’s speeches during his Midlothian campaign — m whn h 
he denounced annexation as obtained by means dishonourable 
to Great Britain — the Bo>,rs expected nothing less than the 
retroeession of the country 

There was one strong reason against retrocession, concerning 
which the Boers — if they gave it thought — would naturally 
be silent To the British mind in general it was apparently 
non-existent It had, however, been seen and its strength 
recognized by Sir Garnet Wolseley during his brief governor- 
ship of the Transvaal Wolseley, in a despatch dated the 13th 
of November 1879, gaid — 

The Tiansvavl is rich in minerals, gold has already been found 
in quantities and there c in be little doubt that larger an<l still more 
valinblt goldfields will sooner or later b< discovered Any such 
discovery would soon bring a large British population here The 
tune must cventu illy arrive when the Boers will be in a small 
minority as the country is very sparsely peopled , and wouhl it 
not therefore be a very near-sighted policy to recede now from the 
position we have taken up here simply because for some years to 
come the retention of 2000 or 3000 troops may be necessary to 
reconsolidatc our power 

As Ixird Morley in his J tfe of Gladstone says, “ this pregnant 
and far-sighted warning seems to have been little considered 
by English statesmen of either party at this critical time or 
afterwards, though it proved a vital element m any far-sighted 
decision ” 

The result of the general election of 1880 was to place Mr 
Gladstone in power The new admmistration, notwithstanding 
Mr Gladstone’s public utterances, declared their intention of 
retaining British sovereignty in the Iransvaal, coupling with 
that decision a pious hope for the speedy accomplishment of 
confederation so as to allow of free institutions being given to 
Natal and the Transvaal * The disillusionment occasioned 
by this deiision caused the Boer delegates then at the Cape to 
help to wreck the federation proposals (see supra) But if 
unwilling at the time to undo the work of Sir T Shepstone, 
the Liberal cabinet were prepared to get nd of the chief British 
representative in South Africa — partly to please the extreme 
Radicals among their followers Accordingly on the 2nd of 
August 1880 Frere received a telegraphic despatch from Lord 

> Had Shepstone's promise been redeemed at an early date, it 
might well have extinguished the agitation for independence 

* It IS remarkable that the I iberal government, despite this 
aspiration, and despite stronger language used by Mr Gladstone 
did nothing to give the Boers any real self government Sir Battle 
Trerc pressed the new administration as he bad the Conservative 
government, on this point without ellect 
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Kimberley (the new secretary of state for the colonies) 
announcing his reca’l ® Frere’s task was one of extreme 
delicacy, he chose to face difficulties rather than Recall ot 
evade them, and had he been unfettered in his Sir Barth 
action might have accomplished much more than Prert 
he was able to do, m its mam lines his policy was sound (See 
Frere, Sir Henry Bartie ) 

Finding that the Gladstone administration w'ould not give 
up the Transvaal voluntarily, the Boers now determined on 
rebellion Hostilities began in December 1880, and eventuallv 
a senes of engagements ended in the rout (Beb 27, 1881) 
of a small British force which had occupied Majuba Hill the 
previous evening The killed included the general in command. 
Sir George Colley Meanwhile the resolution of Mr Gladstone 
and his colleagues to keep the Transvaal had been shaken b> 
the Boer declaration of independence After the first engage- 
ments this resolution was further weakened, and when, after 
a British reverse at Ingogo (Feb 8) overtures were made b> 
Mr Kruger on behalf of the Boers, the cabinet v as 
strongly inclined to come to terms The news of 
Majuba did not turn it from its purpose Opinions will always 
differ as to the course adopted by the Liberal government 
‘ VVe could not,” wrote Mr Gladstone, “ because we had failed 
on Sunday last, insist on shedding more blood ” It is at all 
events abundantly clear that had the Boers not resorted to 
arms they would not have gamed the support of the cabinet ■* 

Sir E\cl>n Wood, who had succeeded Collev as general in 
command and governor of Natal, under instructions from home, 
concluded a treaty of peace on the 22nd of Mirch The terms 
agreed upon were elaborated in a convention signed at Pretoria 
in August following By this instrument the Transvaal vtas 
granted stlf-govcrnment subject to British suzerainty and the 
control of the foreign relations of the state In 1884 the Glad- 
stone administration made further concessions by the London 
convention of that ycir This last document still, however, 
reserved for Great Britain certain rghts, including the power 
of veto over treaties concluded by the Transvaal with any 
power other than the Orange Tree State But the success of 
the Transvaal Boers both m war and diplomacy had quickened 
the sense of racial unity among the Dutch throughout the 
country, and there arose a spirit of antagonism between the 
Dutch and the British which affected the whole future of South 
Africa 

Before, however, dealing with the relations between the 
British and the Boers subsequent to 1881 brief reference may te 
made to affairs in which other powers were concerned, affairs 
which were the prelude to the era of expansion associated with 
the career of Cecil Rhodes In 1868 the Europeans m Great 
Namaqualand and Damaraland petitioned for annexation to 
Great Britain Eventually (1878) only Walfish Bay Germany 
and a small strip of adjacent territory were annexcci. la south 
In 1883 Germany entered the field and dunng Africa 
1884-188';, owing to the prex rastmating pol cy of the Cape 
and British governmeats, all the coast between the Orange and 
the Portuguese frontier, save Walfish Bay, was placed under 
German protection (see Africa 4; 5) The eastern boundary of 
German South-West Africa was fixed m 1890, the frontier run 
ning through the Kalahari Desert Bechuanaland, the region 
between the German colony and the Iransvaal, was secured 
for Great Britain It was not on the west roast only that 
Germany made efforts to secure a footing in South Africa 
In September 1884 an attempt was ma^e to secure St 
Lucia Bay, on th’ coast of Zululand Here, however. Great 
Br tain stood firm St Lucia Bay had been ceded to the 
British by the Zulu king Panda in 1843, and this cession has 
always been regarded as valid Eventually Germany agreed to 
make no annexation on the east coast of Africa south of Dclagoa 
Bay With the prorlamation of a British protectorate over 
the coast of Pondoland m January 1885 the coast-lme from the 

3 Frere sailed for England on the 15th of September IIis 
successor, Sir Hercules Robinson, reached the Cape at the end of 
January 1881 

* Morley’s Life of Gladstone, bk via ch 3, '' Majuba ” 
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mouth of the Orange to Delagoa Bay (save for the small 
stretch of Amatonga shore-line) became definitely British 

To Delagoa Bay, or rather to the southern part of the bay. 
Great Britain had laid unsuccessful claim On the northern 
bank of the chief estuary of the bay the Portuguese 
DeiMgoM century onward maintained a 

precarious foothold, it was their most southerly 
station on the east coast of Africa In 1823 treaties had been 
concluded by the British with tribes inhabiting the southern 
shores of the bay Neither the Portuguese nor the British 
claims seemed of much importance until the rise of the South 
African republic Anxious for a seaport, the Transvaal Boers 
m turn laid claim to Delagoa Bay This brought the dispute 
between Great Britain and Portugal to a head, the matter 
being referred m 1872 to the president of the French republic 
for arbitration In 1875 an award was given by Marshal 
MacMahon entirely in favour of the Portuguese (see Delagoa 
B\y). As a port outside British control Delagoa Bay was a 
source of strength to the Boers, especially as the railway ^ was 
under their control In the war which began in 1899 munitions 
of war and recruits for the Boers were freely passed through 
Delagoa Bay 

C The Struggle for Supremacy between British and Dutch — 
Bechuanaland, through which territory runs the route to the 
Bcchumna- interior — the countries now known as Rhodesia 

land — was accjuired, despite the strong desire of the 

Annexed Gladstone administration to avoid further annexa- 
tions m South Africa At first the encroachments on Bechuana 
territory by Boers from the Transvaal were looked upon 
with comparative indifference The Boers respected neither 
the frontier laid down bv the Pretoria convention nor that 
(modified in their favour) drawn m the I ondon convention 
But missionary influence was strong, it was reinforced by the 
growing strength of the imperialistic spirit and by the fears 
excited by Germany’s intrusion on the south-west coast An 
expedition was sent out m October 1884 under Sir Charles 
Warren , the Boers, who had set up the “ republics ” of Goshen 
and Stcllaland, were obliged to give wav, and the country was 
annexed (see Bfchu\n \L\Nn) It w ts in connexion with this 
affair that Cecil Rhodes first came into prominence as a poh- 
tician As a member of the Cape parliament he undertewk 
a mission, before the arrival of Warren, to the Goshen and 
Stellaland Boers, endeavouring, unsuccessfully, to obtain from 
them a recognition of British sovereignty The acquisition 
of Bechuanaland by Great Britain was the essential preliminary 
to the development of the st hemes which Rhodes entertained 
for the extension of British rule into Central Africa In his 
endeavours to realise this aim he had to contend with the new 
sp’rit of national consciousness animating the Boers, which 
found expression in the formation of the Afrikander Bond 

In its external, as in most of its internal policy, the Trans- 
vaal was controlled from 1881 onward by Paul Kruger, who 
The AM- elected president of the state in 1883 Yet 

kander Krugcr w'as scarcely the real leader in the nationalist 
Bond movement to which the su< cessful revolt of 
1880-81 gave strength. The support given by the Cape Colony 
Dutch to the malcontent Transvaal Boers has already been 
mentioned During the 1880-81 revolt many Free State 
burghers, despite the moderating influence of President 
Brand, joined the Transvaal commandos Now a definite 
effort was made to build up a united South Africa on anti- 
British lines In the latter part of i88t a Dutch pastor at the 
Paarl, a town in western Cape Colon}, named Du Toit, m a 
aper called De Patriot, suggested the organization of an Afn- 
ander Bond, in the same >ear Carl Borckenhagen, a German 
resident in the Free State, advocated such a bond in his paper, 
the Bloemfontein Express The Bond was formed, its work 
being almost confined to Cape Colony It held its first congress 
at Graaf Reinet in 1882 In the “programme of principles” 
upon which its constitution was modelled it was set forth that 

^ For the international difficulties connected with the building 
of the railway from Delagoa Bay to Pretoria see Lourenco Marques 


AFRICA 477 

While in itself acknowledging no single form of governnunt ab 
the only suitable form and whilst acknowledging the form of gov ern- 
ment existing at present [the Bond] means that the aim of our 
national development must be a united South Africa under its 
own flag 

In the following year the Farmers’ Protection Association 
was amalgamated with the Bond, and tlit joint organization 
fell under the < ontrol of J H Hofmeyr, the leader of the Dutch 
party in Cape Colony Under Hofmeyr’s politic control all 
declarat ons inconsistent with allegiance to the British Crown 
were omitted from the Bond’s constitution It remt incd, how- 
ever, a strong nationalist organization, which in prutae was 
inimital not so much to the Br t'sh connexion as to the British 
section of the population and to the development of the country 
on enlightened lines (For the Afrikander Bond see further 
Cape Colony History, and HoI'MI<\r ) 

Not long after the Warren expedition the valuable go'dfic’ds 
which St Garnet Wolseley had foreseen would be discovered 
in the Transvaal were actually found By 1886, the year in 
which Johannesburg was founded, the wealth of the Witwaters- 
rand fields was demonstrated Ihe revenue which these dis- 
coveries brought into the Iransvaal treasury increased the im- 
portance of that state 1 he new industrial situation created had 
its effect on all parties m South Africa, and in some measure 
drew together the Brit sh and Dutch sections outside the 
Transvaal A c ustoms union between Cape Colon) and the Tree 
State was concluded in 1889, to which later on all the other 
South African states, save the Transvaal, became p rties 
But Kruger remameci implacable, bigoted, avaricious, deter- 
mined on a policy of isolation Jn 1887 he made proposals 
for an alliance with the Free State Brand refused to be 
ensnared in Kruger’s policy, and the negoPations led to 
no agreement (For details of this episode sec Oraxce 
pRFE State History) Not many months afterwards (July 
1888) the Free Slate lost bv death the wise, moderating gu'dance 
of Sir John Brand llie new president, P W Reitz, one of the 
founders of the Bond, m 1889 committed the Tree State to an 
offensive and defensive alliance with the Transvaal Kruger 
this achieved one of the objects of his policy Within the 
Transvaal a great change was coming over the population 
There flocked to the Rand many thousands of British and other 
Europeans, together with a considerable number of Amer cans 
This influx was looked upon with disfavour bv'^ Kruger and his 
sujiporters, and, while the new-comers were heavily taxed, steps 
were speedily taken to revise the franchise laws /^ruxer’s 
so that the immigrants should have little chance of Hostility to 
becomirg burghers of the republic This exclusion the uit- 
policy was even applied to immigrants from the 
other South African countries A system of oppressive trade 
monopolies was also introduced Ihe situation with whch 
the Boers were called upon to deal was one of great difficult) 
They could not keep back the waves of the new civihzatiop, 
they feared being swamped, and they sought vainly to maintain 
intact their old organization while reaping the financial benefit 
resulting from the working of the gold mines Ihe wider 
outlook which would have sought to win the Uitlanders (as they 
were called) to the side of the republic was entirely lacking 
The policy actually follovved was not even statiOnaiy , it was 
retrogressiv e 

Meanwhile, and partly through distrust of the Kruger poLcv , 
there was gi owing up m Cape Colony a party of South African 
Imperialists, or, as they have been called, Afnk- 
anclcr Imperialists, who came to a extent under 
the influence of Cecil Rhodes Among these were 
W P Schreiner (afterwards premier of the coionv) and J \V. 
Leonard (sometime attorney -general), and, to some extent, 
Hofmeyr From the time of his entrance into poht cs Rhodes 
endeavoured to induce the leading men m the country to realize 
that a development of the whole country could ard should be 
accomplished by South Africans for South Africans He fully 
admitted that the erv which had become so popular since 1881 of 
“ Africa for the Afrikanders ” expressed a reasonable aspiration, 
but he constantly pomted out that its fulfilment could most 
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advantageously be sought, not, as the Kruger party and ex- 
tremists of the Bond believed, by working for an independent 
South Africa, but by working for the development of South 
Africa as a whole on democratic, self-reliant, self-governing 
iines, under the slielter of the Bntish flag Hofmeyr was among 
those whom Kruger’s attitude drove into a loose alliance with 
Rhodes In 1884, having the power m his hands when the 
Scanlen ministry fell, Hofmeyr had put into office a ministry 
dependent upon the Bond, and had talked of a possible Dutch 
rebellion m Cape ( olony if the Boer freebooters m BechuanaJand 
were ejected, m 1890 Rhodes became premier with Ilofmejr’s 
•approval and support, Rhodes remained in office .is prime 
minister until January 1896 During these sjx years the part 
he played in the development and public life of South Africa 
was gre iter th in that of any other man He used, lus period 
of power to put into execution his plans for the extension of 
British dominion ovtr the country up to the /ambcui, 

In 1888 Rhodes had succeeded in inducing Sir Hercules 
Robinson, the high commissioner, to allow J S Moffat, the 
British British resident at Bulawayo, to enter into a treaty 
with Lobengula, the Matabcle chief Under this 
Company treaty Lobengula bound hmuielf not to make a 
treaty with any other foreign power, nor to sell or m any other 
way dispose of any portion of his country without the sanction 
of the high commissioner^ This step prevented the country 
-from falling into the hands of Germany, Portugal or the Boers 
The treaty was fallowed by the formation of the British South 
Africa Company, which obtained a royal charter in 1889, 
and by the occupation of Mashonaland in 1890 Difficulties 
■with the Portuguese followed, but the Salisbury administration 
firmly upheld British claims, with the result thit the British 
sphere of influence was extended not only to the Zambezi but 
beyond to the shores of Lake langan> ika (see Africa 
1893 a war was fought with the Matabele b> Dr L S Jameson, 
then admimstrator of Mashonaland, and Bulawayo was occupied 
The name Rhodesia was conferred upon tlie country in 1894 
■(see Rhodesia) I iving in C ipe Town and at the head of the 
government, Rhodes used every effort to demonstrate to the 
Cape Colonists that the work he was doing in the north must 
eventually be to the advantage of Cape Colonists and thoir 
descendants On the whole, Hofmeyr and his friends were 
well pleased at having secured the co-operalion of the “ big 
Rnglander ” Rhodes, or, as he was at one time called by Mr J X 
Mcrnraan,* an old parliamentary hand and treasurer-general 
during part of KhodiS s premiership, the ‘ young burgher ” 

In 1891 the Bond Congress was held at Kimberley, and 
harmony appeared to reign supreme During his term of 
office Mr Rhodes addressed hinibclf to bringing 
^bt Bond‘d together all interests, as far as it was praiticablc 
to do so He showed tliat his views of the situation 
were broad and statesmanlike His handling of the native ques 
tion m Cape Colony gave general satisfaction Rhodes was also 
a firm believer m the federation of the South African states 
and colonies, and he sought to promote this end by the devtlop- 
mont of inter-state and mter-colonial railway sj stems, and the 
establishment of common customs, turiBs, and mter-colonial 
free tmde under a customs union - The persistent opponent 
to both these measures was the Iransvaal In matters of 
domestic legislation, such as taxation and excise, Rhodes fell 
m to a considerable extent with Dutch prejudices 

While in the rest of '50ulh Africa there was a growing feeling 
of trust between the Dutch and British, accompanied by in- 
Ftnt creasing tiade and the development of agriculture, 
Transvaal the condition of the 'Iransvaal was becoming serious 
Xetonv At first the ncw-tomers to the Rand had submitted 
Movsmeat economic and political burdens to winch they 

were subjected, but as they grew in numbers and found their 

J Mr Mcmman (li 1841) was a son of N J Merriman {1810-188A 
bishop of Grahams Town He was a member of various Cape 
niinislrics from 1875 onward*? 

2 For Rho<fes’s scheme of commercial federation see further Cape 
Colony History 


AFRICA tHISTORir 

burdens increased they began to agitate for reforms la 1892 
(the year m which the railway from Ope Town reached the 
Rand), the National Union was founded at Johannesburg by 
ex-Cape Colonists of the imperial progressive party For three 
years petitions and deputations, public raectmgs and news- 
paper articles, the efforts of the enlightened boutli African 
party at Johannesburg and Pretoria, were all addressed to the 
endeavour to induce President Kruger and his government 
to give some measure of recognition to the steadily increasing 
Uitlander population Urgent representations were also made 
by the British government President Kruger remained as 
impenetrable as adamant Nine-tenths of the slate revenue 
was contributed by the Uitlandcrs, yet the} had not even any 
municipal power By a law of 1882 aliens could be naturalized 
and enfranchised after a residence in the countrv of five years, 
but between 1890 and 1894 the franchise lav\s were so altered 
as to render it practiially impossible for any foreigner to become 
a burgher. By the law of 1894 the immigrant must have been at 
least J4 years in the country and be 40 > e,irs old before m the 
most favourable circumstances he could be admitted to the 
franchise The Uitlandcrs once more petitioned, over 34,000 
persons signing a memorial to the Raad for the extension 
of the franchise The appeal was refused (August 1895) 
Up to this period a section of the Uitlandcrs had believed 
that Kruger and his following would listen to reason, now 
all realized that such an expectation v\ is vain Rliodcs, 
who had large interests in the Rand mines, had consastently 
endeavoured to conciliate the extreme Boer section m the 
Transvaal and win it over (as had happened in the case of the 
CapeDutth) to a policy which should benefit the whole of 
South Africa He was even willing to see the Iransvaal obtain 
a seaport (at Kosi Bay, irj Anutongaland) it in uturn it would 
join the Customs Union I his opportunit} Kiuger let slip, 
and in May 1895, on the representation of Sir H I och, the Rose- 
bery administration annexe d Amatongaland, thus making the 
British and Portuguese fronlitr conterminous Jhis action, 
finally blocking the Boer road to the sei, taken b) a Liberal 
government, was ilc,u* meheation that Great Biitun was de- 
termined to maintain her supremacy in South Africa 
Ihe situation m August 1895 of extreme tension 

llvere h<vd been a chance of ministry m Gnat Britain and 
Joseph Chamberlain had become colonial secretary Sir 
Hercules Robinson, who was legarded sympathetieall} by the 
Dutch population of South Africa, had succtcdcd Loch as high 
lommissioner Both high commissioner and the imperial 
government were hopeful that Kruger might even yet be induced 
lO modify his poliiy, tbe Uitlandcrs now entertained no vuch 
hope and they prepared to appeal to arms to obtain redress of 
their grievances Ihe first proposals for an armed rising came 
fronj Rhodes m June, but it was not until November that the 
Uitlander leaders came to a definite understanding with the 
Cape premier as to the course to be pursued To lay before 
South Africa the true position of affairs m the Transvaal 
Oiorlcs Leonard issued a manifesto as chairman of the National 
Union It concluded with a list of demajids (sec Iransvaal), 
their gist being “ the establishment of this republic as a true 
republic ” with equitable franc. hise laws, an independent judi- 
cature and free tr idc m South African produc ts, 

'Tins manifesto, issued on the 26th of Dcicmber, called a public 
meeting for the night of Monda) the 6th of January 1896, 
“ not with the intention of holding the meeting, but as a blind 
to (over the simultaneous rising m Johannesburg and scuing 
of the arsenal in Pretoria on the night of Siturday the 4th of 
january” (Fitzpatrick, The Transvaal from Within, ch 111) 
Had the Transvaal government given way, even at the last hour, 
the reformers would have been satisfied Of this, however, 
there was no expectation The arrangement with Rhodes 
included the use of an armed force belonging to the 
GhartcrceJ Company, and lerl by Dr Jameson loaR^aT/" 
Accordingly some troops were brought from Rhodesia 
ind stationed near Mafekmg, a few miles from the Transvaal 
frontier. For some weeks the plot appeared to progress 
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favourably It might have -succeeded but for a vital difference 
which arose lx;twcen the Uitlanders m Johannesburg and 
Rhodes As Charles Leonard’s manifesto stated, the reformers 
as a body, desired to maintain the autonomy of the Transvaal 
and the republican form of government, Rhodes wished the 
revolution to be accomplished under the British flag ^ “I was 
not going to risk my position,” he stated subseijucntlv, “ to 
change l^esident Kruger for President J B Robinson ” (the 
only prominent Uitlander who stood aloof from the reform 
movement) This divergence of views ' manifested itself on 
Chnstmas Day 1895, and although, under pressure, Rhodes did 
not insist on the British flag, it was determined to postpone the 
rising Jameson was so informed, nevertheless he precipitated 
the crisis by invading the Iransvaal on the evening of the 29th of 
December The Transvaal government, meantime, had obtained 
some knowledge of what was l>eing projected, and the raid 
ended in a forced surrender (January 2, 1896) to a superior 
force of Boers The Reform Committee, 1 1 the Uithnder 
leaders, after holding Johannesburg for over a week, also sur- 
rendered, and by the 9th of January the plot had ended m 
complete failure Mr Chamberlain still desired Kruger to grant 
immediate reforms and propounded a scheme of “ Home Rule ” 
for the Rand Ihe time was inopportune, howev<r, for press- 
ing the Transvaal on the subject, and nothing was done ^ 

rhe Jameson raid had a profound effect on the history of 
South Africa It greatly embittered racial feeling throughout 
the country, it threw the free St^te Boers completely on to 
the side of the Transvaal, it destroyed the alliance between 
the Dutch in ( ape ( olony and the Imperialists led by Rhodes 
It did more, it divided British opinion, sympathy for the Boer 
repubhi s leading m some cases to a disregard for the real griev- 
ances of the Uitlanders It also gave a much desired oppor- 
tunity for the intrusion of other powers in the affairs of the 
Transvail, ® and it led Kruger to revive the scheme for a united 
South Africa under a Dut( h republie an flag This scheme found 
many supporters m Cape Colony A suspicion that the Colonial 
Office in London was cognisant of Rhodes’s plans fuithcr excited 
Dutch national feeling, and the Bund once more l^eeame actively 
anti-Briti'>h Rhodes had resigned the premiership of the Capo 
a few dats after the Raid, and during the greater part of 1896 
was m Rhodesia, where he was able to bring to an end, in 
beptember, a formidable rebellion of the Matabcle which had 
broken (mt six months previously 

A section of the Dutch population was not however disposed to 
saenhee the development of industries and commerce for racial 
considerations, while sharing the political aspirations of Krugir 
and Stevn the wiser among them wished for such a mea-^ure of 
reform in the Transvaal as would remove all justification for 
outside interference Nevertheless the cleavage at the Cape 
between the Duteh and British grew Sir Gordon Sprigg, who 
had become premier of Cape (olony in sucerssion to Rhodes, 
found his position untenable, and in Octoloer 1898 he was su<- 
cceded bv a Bond ministry under Mr W P Schreiner The 
term “ Progressive ” was now formally adopted b> the British 
mercantile e ommunrtici m the large towns and among the sturdy 
farmers of British descent in the eastern province On returning 
to South Africa after the Raid inquiry at Westminster m 1897 

1 In his evidence before the House of Commons Select Committee 
which inquired into the raid, Rhodes did not object to the continued 
existence of the republic " for locil matters ' but dtsircil i fedtral 
South Africi under the British flag, sec Blue Book (165), 1897 
p 21 , also Sir I cwis Michtll's I if e of Rhodes sol n ch xxx 
® Jameson and the other raiders w-ere handed o\cr to the British 
government for punishment Tour of the Reform leultrs were 
condemned to death on the 27th of April but the sentence was 
commuterl to a fine of ooo each For details of the Reform 
movement and Jameson Raid see Transvaal History 

* Rhodes informed the House of Commons Select Committee tliat 
the belief that the Boers intended to introduce the influence of 
another foreign power m the abeady complicated syste m of South 
Afnca ‘ greatly influonceel ” him in promoting the revolt Germany 
at the time of the Raid was prepared to inte rvcnc anel on the srel 
of January the German Emperor by telegram congratulateel 
IvruRcr that without vppe ding to the help of friendly powers " 
the Boers had overcome Jameson, 
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Rhodes had intended to withdraw from Cape politics and devote 
his energies for a time entirely to Rhodesia, but the pressure 
put upon him by a section of the British colonists was so strong 
that he determined to throw in his lot with them 

In the Transvaal, meantime, the situation of the Uitlanders 
grew worse The monopoly and concessions regime continued 
unchecked, the naturalization laws were not ammded, while 
the judicature was rendered subservient to the txdutive (^ee 
Transvaal lltstory) The gold-mining industry w as fostered 
only so far as it served to provade revenue for the state, and 
large sums from that revenue were used in forth) mg Pretoria 
and in the purchase of arms and ammunition This process 
of arming the republic had begun before the Raid, after that 
event it was carried on vMth great energy and was directed 
against Great Britain Krugir also sought (unsui ces- fully) to 
have the Dindon Convention of 1884 annulled, and he entered 
into a closer union with the hree State Gicat Britain watched 
the development of Kruger’s plans with misgiving, but except 
on points of detail it v\as felt for some time to be impossible to 
bring pressure upon the Transvaal The retirement of Lord 
Rosmead (Sir Hercules Robinson) from the post of high 
commissioner was, however, taken advantage of by the British 
government to appoint an administrator who should at the 
fitting opportunity insist on the redress o£ the Uitlanders’ 
grievances 

Sir Alfred Milner (see Miinfr, Viscount), the new high 
commissioner, took up his duties at the Cape in Ma) 1897, He 
rccvlized that one of tlie must potent factors in the 
situation was the attitude of the ( ape Dutch, and appotmea 
m Manh 1898 at Graaff Reinet Milner called upon High Com- 
the Dutch citizens of the Cape, “especialh these 
who had gone so far in the expression of their sympathy 
for the Iransvaal as to expose themselvas to charges of dis- 
lovalty to their own flig” to use all their mfluenee, not in 
confirming the Transvaal in unjustified suspuions, not in en- 
couraging Its government in obstinate resistance to all reform, 
but in inducing it gradually to assimilate its institutions, and 
the temper anel spirit of its administration, to those of the free 
communities of South Africa, such as Cape ( olony or the Oringe 
Free State Moreover tlie Graaff Reinet speech showed that 
Milner was aware of the dangerous policv being followed by the 
Bond The Duteh party at the Cape was shown to be incurring 
a heavy responsibiht) , rsprcnll) as its leaders were aware, m 
the words of Mr J X Mcrriman, of the inherent rottenness ” 
of the Kruger regime That party soon aftenvards had it in its 
power to bring pressure ofluiallv' upon President Kruger, for it 
was a few months after the deliver) of the speech that Mr 
Sehreincr became premier To some extent this was done — 
but m a manner which kd the Transv aal Boers to count in any 
event on the support of the (ape Dutchmen In the 1 ransvaal, 
as has been said, affairs wire steadily going from had to worse 
An Industrial (ommissioi, ippointeei (uncle r pressure) bv Pre- 
sident Kruger m 1897 to inouirc into a number of grievances 
affecting the gold industry, had reported in favour of reforms 
The recommendations of the commission, if adopted, yvoulel 
have done something towards rehevnng the tension, but Presi- 
dent Kruger and his exuutive refused to be guided Second 
by them Once more the Uitlanders determined Transvaal 
to make a further attempt to obtain redress by Reform 
constitutional means, and the second organized ^ovemeni 
movement for reform began by the formation in 1897 of a 
branch of the South African League 

At the end of 1898 the feelings of the Uitlanders were wrought 
up to fever pitch The police service, which was vioknt where 
it should have been reasonable, and blind where it should have 
been vngilant, had long been a source of great irritation On 
the iStla of December a Boer policeman, in pursuu of an Fng- 
hshman named Edgar, whom he v.isloed to arrest for an alleged 
assault on another man, entered his house and shot him dead 
The deepest indignation was aroused b) this incident, and was 
still further mcrcoscd b) the trivial wa) m which the caase y\as 

dealt with by the court The killing of Edgar was followed by 
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the breaking up of a public meeting at Johannesburg, and 
m March the Uitlanders handed to the high commissioner a 
petition for intervention with 21,684 signatures attached to it 
(See Transvaal History ) 

On the 4th of May 1899 Sir Alfred Milner felt it his duty to 
The Cmae report at some length by cable to Mr Chamberlain 
for British The concluding passages of this message, which 
latervoa- summed up the whole South African situation in a 
masterly manner, were as follows — 

The cose for intervention is over%\ helming The only attempted 
answer is t^t things will right themselves if Iclt alone But in 
fact the policy of leaving things alone has been tiicd for years, and 
it has led to thtir going from bad to worse It is not tiue that this 
IS owing to the Raul They were going from bad to worse before 
the Raid We were on the verge of war before the Raul and the 
Transvaal was on the verge of revolution The effect of the Raul 
has btLii to give the policy of leaving tilings alone a new lease of life 
and with the old consequences 

Iho spectacle of thousands of British subjects kept permanently 
in the position of helots constantly chafing under undoubted griev- 
ances and calling vainly to Her Majesty s government for redress 
dots steadily undermine the influence and reputation of Great 
Britain, and the respect for British government within the Queen s 
dominions A certain section of the press not in the fiansvaal 
only preaches openly and constantly the docltine of a republic 
embracing all South Africa and supports it by menacing references 
to the armaments of the Transvaif its allunce with the Orange 
Free State, and the active sympathy which in case of war it would 
receive from a section of Her Maji sty s subjects I regret to say 
that this doctnne supported as it is by a ceaseless stream of malig- 
nant lies about the intentions of the British government is produc- 
ing a great effect upon a large number of our Dutch fellow colonists 
Language is frequently used which seems to implv that the Dutch 
have some superior right even in this colony to their fellow citizens 
of British birth Thousands of men peaceably disposed and, if 
left alone perfectly satisfied with their position as British subjects, 
are being drawn into disaffection and there is a corresponding 
exasperation on the side of the British 

I can see nothing which will put a stop to this mischievous 
propaganda but some striking proof of the intention of Her Majesty s 
government not to be ousted from its position in South Africa 
And the best proofs alike of its power and its justice would be to 
obtain for the Uitlanders m the Transva’’! a fair share in the govern- 
ment of the country which owe*s everything to their excrticms It 
could be nude perft'cfly clear that our action was not directed 
against the exutence of the republic We should only be demand- 
ing the n cstabhshjncnt of rights which now exist in the Orange 
Free State and which existed m the Transvaal itself at the time of 
and long after the withdrawal of British sovereignty It would 
be no selfish demand, as other Uitlandcis besides those of Biitish 
birth would benefit by it It is isking for nothing fioin others 
which we do not give ourselves And it would ccrt-’in^ go to the 
root of the political unrest in South Afiica, and though tcmporinly 
it might aggravate it would ultimately extinguish the race feud 
which IS the great bane of the country 

In view of the ciitical situation Milner and Kruger met m 
conference at Bloemfontein on Die 31st of Ma> Milner 
practically confined his demands to a five gears’ franchise, 
which he hoped would enable the Uitlanders to work out their 
own salvation On his side Krugtr put forward inadmissible 
dcminds (see Fransvaai), and the conference broke up on 
the 5th of June without anv result A new franchise law, 
on a seven v ears’ naturalization basis, was passed in July by the 
Transvaal \ olksraad, but the law was hedged about with many 
restrictions Messrs Hofmevr and Hrrnoldt, the one the 
le ider of the Bond and the other the Cape minister of agri- 
culture, visited Pretoria to reason with Kruger They found 
him dtaf to all arguments The fact is that the Boers had 
made up their mmds to a trial of strength with Great Britain 
for suprenmy in South Africa At the time whuh from a 
military standpoint they thought most opportune (October 9) 
an ultimatum was handed to the British agent at Pretoria, and 
a war was at once precipitated which was not to close for over 
two and a half years (\ P H ,1 R C) 

D From the AnnexaVon of the Dutch Republics to the Union — 
.An ectnunt of the Anglo-Boer War cf 1899-1902 will be found 
under Iransvaal After the surrender of Cronje at Paardc- 
berg (February 1900) to Lord Roberts, Presidents Kruger and 
Steyn offered to make peace, but on terms which should include 
the acknowledgment of “ the incontestable independence of 


both republics as sovereign international states”, the Boers 
also sought, unavailingly, the intervention of foreign powers 
The British government had decided that the con- Bfforts 
tmued existence of either republic was inadmissible, toPrtservo 
on the 28th of May 1900 the annexation of the the Boer 
tree State was formally proclaimed, and on the 
ist of September the Transvaal was also annexed to the 
Briti-^h Empire A few days later ex-President Kruger 
sailed from Lourer^o Marques for Europe The refusal 
of the German Emperor to receive him extinguished alike 
his political influence and all hopes that the Boers might 
still have entertained of help from foreign governments At 
that time all the chief towns in both of the late republics were 
held by the British, and the Boers still m the field were 1 educed 
to guerrilla warfare Most of the men on their side who had 
come to the front m the war, such as General Louis Botha in 
the Iransv^aal, had been opponents of the Kruger rdgimc, they 
now decided to continue the struggle, largely because they 
trusted that the Cape Dutch, and their sympathizers in Great 
Britain, would be able to obtain for them a re-grant of mde- 
^^lendtnce The ( ape Dutch all through 1901 and the first part 
of 1902 conducted a stiong ('gitation m favour of the former 
republics, the border line between constitulionil action and 
treason being in many cases scarcely distinguishable Ihe Cape 
Afrikanders also formed what was styled a “ (onciliaticn com- 
mittee ” to help the party m Great Bntaui which still supported 
the Boer side Messrs Mernman and Sauer went to England 
as delegates to plead the cause, but it was noted that Hofmeyr 
refused to join, and the i ppcal to the British public was a com- 
plete failure Ihe war had indeed stirred every part of the 
empire m support of the pohe> of the government, and from 
Australia, Canada, New Zealand and India, contingents were 
sent to the front No terms could be granted which did not 
include the explicit recognition of Bntuh sovereignty At last 
the Boer commandos gave up the struggle and on the ^ist of 
May 1902 their leaders signed articles of peace at Pretoria 
Henceforth, save for the German and Portuguese possession^, 
on the west and east coasts respectively, there was but one 
flag and one allegiance thioughout South Africa With the 
elimination of the republics one great obstacle to federation was 
removed, while the establishment of self-government m the new 
colonies, promised (after a probationary period of ‘‘ icprescnta- 
tive institutions ’ ) in No VII of the peace articles, would give 
them an opportunity to enter into federal union on equal term 
Ihe task of founding new and better administiative machinery 
m the new colonics was left to Lord Milner, and was begun even 
before the war had ended The two new colonies The Work of 
were for the time governed on Crown Colony lines Recoastruc.- 
But the co-opcration of the people was at once sought 
by nominating non-ofticial members to the legislative cuunciF, 
and seats on the 1 ransvaal council were ofiered to Louis Bothi, 
C J Smuts and J H Delarey The Boer leaders declined the 
offer — they preferred the position of untrammelled critics, and 
the opportunity to work to regain power on constitutional lines 
when the grant of self-government should be made Milner 
had thus an additional difficulty in his reconstruction work 
The first necessity was to restart the gold-mining industry on 
the Rand The Uitlanders, who had fled fromjohanne biiig 
just before the war opened, began to return m May 1901, aial 
by the time the war ended most of the refugees were back on the 
Rond and mining was resumed A tax of 10 % on ihtir annual 
net produce, imposed m 1902, was the mam available source of 
revenue Ihe repatriation of some 200,000 Boers followed, 
and the departments of justice, education and agriculture were 
lemodclled ^ In all that he did Milner had endeavoured to 
promote closer union Thus the railway and constabulary of 
both the e\-rcpublics were under a single management In this 

^ To aid him Milner had the services of some of the best men 
m the British service e ^ Sir Godfrey Lagden Sir Arthur Lawley, 
Sir J Rose Innes Sir Richard Solomon He aho secured the help 
of a considerable number of /oung Oxford men who became known 
as the " ^Iilner Kindergarten " 
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work the high commissioner had the support of Mr Chamberlam, 
who paid a visit to South Africa which extended from Christmas 
ipoi to the end of February 1903 He sanctioned the calling 
of an mter-colonial conference, which led to a customs convention 
including all the British possessions m South Africa, and to 
united action regardmg railway rates and native questions ^ 

Ihe great expenditure incurred during the war had led to 
much deception as to the growth of trade, while the large sums 
spenton repatriation and other temporary work main- 
tained this deception for some time after the war had 
ceased But before 1903 had ended it was manifest 
that this had been a spurious activity, and a period of marked 
commeraal depression, lasting until 1909, ensued Ihis de- 
pression was in considerable measure due to, and was largely 
aggravated by, the comparative inactivity of the Rand mints, 
and that inactivity was due m turn to the insufficiency of native 
labour — Kaffirs being employed to do all the unskilled work on 
the mines At the close of 1903 the rrune-owners, to meet the 
deficiency, asked for permission to import Chinese The consent 
of the high commissioner and of the home government was 
obtained, and m June 1904 the first batch of coolies reached the 
Rand They came on three-years indentures, over 150,000 
Chinese being eventually brought over This introduction of 
Chinese labour mfet with considerable opposition The South 
African objections were economic and racial, based on the 
results which had followed the introduction of Indian coolics into 
Natal In Natal these coohes had besn allowed to remain after 
the completion of their indentures, and had succeeded m prac- 
tically monopolizing the petty trade of the country They had 
also rapidlv multiplied, so that by 1904 they were more numerous 
than the whites in the colony The mtroducton of this large 
alien element, leading from 1895 onwards to the passing of 
restrictive measures m Natal, was a mistake which South Africans 
elsewhere had no desire to repeat But these objections were 
overcome by regulations which made repatriation compulsory, 
and which definitely restricted the ciK)lies to unskilled labour m 
the mines Ihesc regulations also met the objections voiced 
by Australians and New Zealanders that the country won for 
Great Britain at su< h cost had been thrown open to hordes of 
Asiatics In Great Britain, however, the restrictive regulations 
were precisely those which aroused criticism, the objection taken 
hcing that the conditions imposed were of a servile ch iracter, if 
they did not actually make the coolics “ slaves ” In the attacks 
made upon the Unionist government this cry was loudlv 
voiced by the Liberal party m England, and in the political 
campaign which followed, the “ Chinese Slavery ” issue un- 
doubtedly helped to swell the majority obtained by Sir II 
Campbell-Bannerman in January 1906 Milner’s own object 
m absenting to the introduction of the Chinese was— besides 
aiding to put the gold-minmg mdustrv on a more stable basis — 
to obtain revenue for the great task he had on hand, “ the re- 
starting of the colonies on a higher plane of civilization than they 
had ever previously attained ”, and in respect of the working 
of the mines and consequently in providing revenue the intro- 
duction of the Chinese proved eminently successful, but in 
February 1906 the Campbell-Bannerman administration felt it 
incumbent to announce that no ordinance imposmg “servile 
conditions ” would be sanctioned The point as to whether the 
original conditions were or were not servile was never legally 
tested, for eventually on the grant of self-government to the 
Transvaal the Botha cabinet decided (June 1907) not to renew 
the indentures nor to permit any new importation of coolies 
The economic situation had m the meantime considerably 
altered, and the Transvaal was able to bring pressure upon 
Portugal to permit the recruiting of many thousands more 
Kaffirs from Mozambique province By February 1910 the 
last of the coolies had been repatriated 

By the middle of 1904 the high commissioner and Mr Alfred 
Lyttelton, who had become secretary for the colonies, agreed 
that the work of reconstruction had so far progressed that steps 

^ Phis action was on the lines of the commercial federation 
scheme of Cecil Rhodes, who had died m Match 1902 
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should be taken to give the Transvaal “ representative govern- 
ment ” This decision was made public in July of that year, 
and was followed bv marked political activity 
The Boers m the iransvaal, headed by L( uis Botha, Lyttaitoa 
formed an association which was called Uet Volk Cowtltu- 
(the people), and in the Orange Colony a similar 
organization, the Oranpe Unte, was formed On the 31st 
of March 1905 the text of the new constitution was nsued 
by letters patent Short of granting full self-government it 
was of a liberal character It provided that the legislative 
council was to consist of not fewer than six or more than nine 
official members, and, provisionally, of not fewer than thirty 
or more than thirty-five elected members Seats were to be 
allotted on a voters’ (not jjopulation) basis, and there was to be 
an automatic redistribution of seats as voters increased or 
derreased in given localities These provisions — subsequently 
adopted in the electoral law of the Union of South Africa — were 
made to secure equal rights for the British and Dutch sections of 
the community The promulgation of the Lyttelton constitution 
was quickly followed by the retirement of Lord Milner He 
left South Africa in April 1905, and was succeeded as high 
comnussioner and governor of the Transvaal and Orange River 
colonics by Lord Selborne But before the new constitution 
could be established, a change of ministry in Great Britain put 
the Liberals in office, with Sir Henry Campbell Bannerman as 
premier (IDcc 1906) 

A sudden change was now made Sir H Campbell-Bannerman, 
with several of his colleagues m the ministry, held that the 
annexation of the republics had not been justified, 
but there was no question now, as there had been in 
1881, of a restoration of independence, that matter ^ 
the Boers themselves had settled by their acceptance of British 
sovereignly The Liberal letder held, however, that the Boers 
should be given self-government at once Experience, he 
declared ^ had proved unfavourable to the working of repre‘'enta- 
tive mstitutions, and it was safer and better to begin with respon- 
sible government Moreover, the cabinet looked forward, without 
forcing it jn any way, to the federation of South Africa In the 
Transvaal the burghers of British origin were about equal m 
number with those of Dutch origin, and the fairly even balance 
of parties might be held to be a guarantee against retrogression, 
m the Orange Ri\ er C olonj it was notorious that the grant of self- 
government meant handing over the control of the country 
not simply to the Boers, but to that section of them which since 
the war had exhibited the greatest racial bitterness In these 
circumstances the decision of the Liberal cabinet, however 
generous, was fraught with peril But the policy of complete 
trust m the Boers was a bold one, which was justified by 
success 

The new letters patent mstituting self-government m the 
Transvaal were issued on the 12th of December 1906 , the elections 
were held m February 1907, and gave the Ilet Volk party a clear 
majority of seven (m a house numbering 69 members) over all 
Other parties General Botlia became premier, with Mr Smuts 
as colonial secretary In the Orange River Colony the first 
elections under the self-government constitution were held in 
November 1907, and out of 38 seats in the House of Assembly 
Oranpe Unie candidates secured 29 A ministry was formed 
With Mr A Fischer as premier and Generals Hertzog and de Wet 
as prominent colleagues These triumphs of the Dutch section 
of South Africans were followed in the general election in Cape 
Colony early in 1908 by a sweeping victory of the Bond, helped 
by the suffrages of re-enf ranch ised rebels Dr Jameson — who had 
been premier of the colony since the Progressiv e victory at the 
election of 1904 — was succeeded as premier by MrJ X Memman, 
who was regarded as a Bond nominee Thus, working within 
constitutional Imes, the Dutch Afrikanders had attained in three 
out of the four self-governing colonies, political supremacy 
The situation in 1908 was, however, radically different from 
that which existed before the war of 1899-1902 Then half the 
white population of the Transvaal were as “ helots ”, now the 
* In a speech m the House of Commons, February 19 1906 
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eR'-UitlftndtetS Iicld 26 sea,t5 in tire TrAnsVftal parliameht, and 
wer6 able to exerri^e an efl^tive influence oyer lepslation 
Both tile war of 1899-1904 artd the grant bf self-government 
to thfe new colonies Werfe nece^ssary prelimmaries to the success 
of un|firapon Scheme, but the Causes which now led to the 
question of rlbser tmion being raised Were not political but 
Ta«^ov«. ccbnornfc Since the development of the diamond 
mtafior arid febW-minmg industries the coast colonies had 
Ciot*t uhduly neglected their oWn resources and had relied 
chiefly on the forwarding trade Henbe thete was 
jriiaiovsy ap'd competitirin betweeri the Cape and Natal and a 
tendency t6 use the railways (which were state-owned), by riiCans 
of 'rebates, to coimteract the effects bf common customs dries 
Theiri, tbo, an irtcTeasingiy iVnportarit factor was the crihi^tition 
df ibrirenco MarquCs for the Rahd tftide Irt a ti'nte bf acute 
trade depression this CbmirierCiai rivalry Was ^iiastroris to the 
Welfare of South Mnca, In hfarch 1906 thfe criStoms'cbnvention 
was ipTbvisiOrtally riehewfed (on a strongly prbtefcbve basis, and 
Wj^ prfeffererice fbr Bihtish g'oods), but thfere Was a distmbt pros- 
pfect of a tariff war When t^e convention expired in 1908 Again 
it wa^ knbWri that the Transvaal and Orangte Rivfertolonies on 
their attamhieht sfelf-goVemrpent would each demand full 
bontrbl of their own resoptbes, td the detnpient of the unitary 
s'fervices which I^prd Milherhad established There were,'rhbre- 
over, darigferbuS differences bn such questions as A^atri 
immigration, thp status of natives, mming, agnCulture, &c 
Tbris thfe 'ght^gOriism bfelwten the various states ori economic 
lines wiS at the fend of greater than any rai lal divisions 
The legdmg South African statesmen realired that unless 
an effort to femedy this condition was made without del^ 
^air? would go from bad tO worse Iri these circumstances Dr 
jameibn, as premier bf Cape volony, took the first Overt step tb 
feopferimg the question of fei^ratiort ^ In a minute dated the 
^Wi^mber 1^06 thfe Cape ministry declared its bfeiief that 
the dnfe^ti'oris whtph were carising so much friction should be 
capa,ble bf' solution “ by sbipe dyly constituted South African 
arithbrity restiohsfble to all parties in the coriritry," and it 
^peiled tb Cord Selbornfe, a^ high Commissioner tb review 
sjtuadori in suth a manner that the people bf South Africa 
might fortn a competent judgment on the qiiestion Ih answer 
to this appeal, which was backed by thfe Natal ministry. Lord 
Sfclborhe arew up a despatch (dated Tan 7, 1907) iri winch 
thfe Whole case for closer rinipn was ^t forth m a masterly 
mkrinfer For insight and breadth of view the despatch ranks 
With that which ISir Geo^^e Grey drew up m 1858 In the 
fifty yebrs that had elapsed the easy for CloSfer unlOh had be- 
cOpi^i bVferWhelmirig and'the dapgfefs of isolation much greater 
Four dr fi\ke administrations, the despatch pbirited but, were 
pursuing rival interests, whereas the country had but one 
intercut Reviewing one by one the questions on which rivalry 
fexi§ted, Lotrd ^dborpe showed that the internal self-government 
^Icb each colony enjoyed accentuated the difficulty of dealing 
^th thfesc questions as a Whole ® Stability — the thing which 
Sbtlth Africa required above everything else— wa^ unattainable so 
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there were five separate governments devclopn 
5 jn all branches of public life, but no national g 
With powef to harmbpizfe thfe whole ** The people of Sbuth 
Africa ate not self-govcrping iri respect tp South African 
affairs because they haVe nb South Aftican government with 
whidi to govern *’ Only py the creation of a centtol govern- 
pi'^t could South Africa be wisely arid successfully governed * 
"the opportunity (or testing the strength bf the mbvement 
for closer uriion came with the meeting of an mtfer-colonial 
coriferenfefe m Hay 1908 tb cbnsider the thorny questions of tariff 
and HiilWay rktfes In the meantime the Jamesbh ministry 
A number pf members of the Transvaal adiUiOWtration 'durihfe 
thfe Croeeri Cblony period had worked steadily, in pnvate toptolmote 
ctoser tiHfon Prominent 'among these men was Mr Liodel Cuitis, 
at that t#mfe (joob) afewstant c<HoBfal secretary 
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had given plate to the Bond noftiihfef! ttttftistiy vwtii Mr Mernman 
as premier (sefe Cape Colokv History), but tiie rndvement 
mitiited by Jameson had receftved the support tif the Borid aa 
well as that of the Botha adtrimistration The dWl^ites Wt 
the conferente were all representative of the partifes in power} 
that is, with the exception erf the Natal delegates thfey ail 
represented Dutch ideals m politics Neverthcli^ they unam- 
morifely resolved “ that the best mterestfe and the permanent 
prosperity of South Africa can only be secured by an early unipn, 
iiirider the crown of Great Britain, of the several self-govejrri^ 
cbltnies,” and they recommended the calling bf a national con- 
vention entrusted With the task of drawing up a draft constitu- 
' tion Thus for the fitst time for two generations both the chief 
white races of South Africa were found working in cordial ocr- 
operation No appeal was made to the clebtbraJte, but 
the colonial parliaments rightly interpreted public opinion m 
endorsing the recommendations of the conference. Delegates 
represfentative of all patties were appointed, and the national 
convention to consider the question of union met at Durban iili 
October 1908 

The most prominent members of the convention Were Sir 
' Henry de Villicrs,* chief justice of Cape Colony (president), ex- 
President Steyri (vice-president). Generals Botha, j'ffg 
de Wet and Delarey, Messrs Smuts, Schalk Burger, NtUbml 
Mernman and F R Moor (premier of Natal), Dr CbamHoa 
Jameson, Sir George Farrar and Sir Percy Fitipatrick, the lost 
two the leading representatives of the TranSVaid Progressive^ 

' (t e the cx-Uitlanders) The greatness of the opportunity waS 
, rightly stated by the governor of Natal (Sir Matthew Nathan), 
who declared that the convention might create a commonwealth 
which should add to and not draw upon the strength of the 
empire — a commonwealth which in culture as in power would 
be among the foremost nations of the world After sitting at 
Durban for a month, the convention adjourned to Cape Town 
and concluded its elaboration of a draft constitution by February 
1909 The fundamental points which the delegates had to 
settle concerned (a) the basis of parliamentary representatiori^ 
( 5 ) the status of the natives with respect to the franchise, (c) the 
position of the Dutch languagfe, (d) the form of government 

The ad3ustment of and railway rates gave Jittlc trouble 
when once it was agreed to Consider the country as i unit Points 
(a) and (b) both concerned the franchise, but each had its separate 
issue (a) raising the question of representation as it concerned the 
white population only Suspicions bad been ra^cd that the attempt 
would be made to force union on a Dutch AfrikaUdci basis which 
might have resulted had the basis of representation adopted been 
the total European population To this the Progressive party would 
not agree, arid they gamed wipport from Botha, bmuts and other 
proqunent Dutch delegates fpr their coijlcntion that " equal rights ** 
could only be secured by making the basis of r^resentation thp 
nirittber of votets as distinct from the number of European inhabi- 
tant* of any given area As finally settled, the number of European 
male adults was chosen as the basis of representation As the 
Trjapsvaal apd Orange colonies already possessed manhood suffrage, 
and as the property qualifications in Die coast colonies were low, 
this alteration made little dllference Puint ‘{b) farted a graVer issue 
stiff The Cape ddegatos found themselves m isolation in advocating 
the extension of the electoral system which prevailed in their colony, 
where there was no colour bar to the exercise of the franchise The 
merits of the Cape system — to minimize the differences between 
the white and native races, typified in the declaratidn of " equal 
rights to all civilized men *’ — or that of the optosite system <as 
warmly advocated by the Natal delegates as by those from the e^- 
Boer republics) whiob wpqld keep the native r9,ces in permanent 
inferiority cannot here be discussed , it ma,y be Statqd hoWfevet, thai 
the admrtthnco of Raffirs to the frahchise in the Cape had not been 
attended with the evil consequences feared At the convention 
a way out of the difficulty — for a tiUie at least— iWa** found m a com^ 
promise, namely, tha^ in the state abput to be created rthe franchise 
in each constituent part should be that which existed before um 6 n 
was cffccterl Thus Tn thfe Cape tbfe Kaffir wbuM have a right tb 
the franchise, but not m the other divisions of the! fcotmtry Point 
(c) was decided by placingi, for all official pfufpoSes, |the English and 
Dutch languages pn a fopting o( M fp 

* Sir Henry de VilhCrs (b 1842] tihief JUstTfefe rit Capfe ^dloffy 
sihce 1874 Was created h peer 'of thfe United Kingdom tfe k^lb 
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i3su^ was between a f<^(prAl an 4 f). unftaty form of government 
Feder^tipn was supposed to afiord protection to the smaller com- 
munities — Natal and the Orange River Colony-^and in Natal thwe 
was much anxiety lest its interests should be overborne Nevertheless 
the advocates of unification gaiped a complete victory and a 
form of government was agr<^d to which miadc the union of South 
Africa as close as that of the United Kingdom 

Among other decisions of the convention were the choice 
of Pretoria as the seat of administration and of Cape Town as the 
seat oi the legislature, the renaming the Orange Riyer Colony 
Orange Free State province, the provision of three membered con 
stituencies and pf proportional representation and the safe guarding 
of tltp smaller commurnties by giving Natal and the Orange Rivir 
colonips more menibers of parliament than they were entitled to on 
the voters basis 

The draft constitution was ma 4 o public on the 9th of February 
1909, and was adopted by the Transvaal parliament jn its en- 
tirety The Orange River parliament also approved with only 
slight alterations, the Natal parliament made some amend- 
ments, but they were of a minpr character The opposition 
to union among an influential number of old Natahans — 
intensely zealous for local independence — was however so marked 
that It was decided that before Natal was committed to union a 
referendum on the subject should be taken Apart from this 
doubtful attitude of Natal, the chief danger to the drait con- 
stitution came frrnn the Cape Dutch The draft act, with 
its “one vote one value” prmiiple, its three-membtred con- 
stituencies and its scheme for proportional representation, 
threatened Dutch supremacy in the rural districts, and aroused 
the opposition of Hofmeyr, who secured the passage of amend- 
ments through the Cape parliament which destroyed the principle 
of equal nghtb Such was the position when the convention 
reassembled m May at Bloemfontein to consider the amend- 
ment of the vanous legislatures Through the firmness of the 
Transvaal delegates, supported by the Progressives, the pnni iple 
of equal rights was rctamec] , the concession made to the Cape 
was the abandonment of proportional representation, while 
one-membered constituencies vtre substituted for three-mem- 
bered constituem les The document embodying the alterations 
m the draft act was signeij on the j ith of Mav and the convention 
dissolved In June the referendum on union wa<j taken m Natal, 
and resulted in a complete rout of the separatists There voted, 
for the draft act 11,121. against it 3701— majority for union 7420 

South Africans had thus after seventy years of disc ord agreed 
upon union It wae a momentous step, the essential pre- 
Pastiasot hminarv to that fusion of the white races of South 
fbeAcfo/ Africa upon >yhich the prosperity of the countrv 
Ualqa, depends, aq.^ a step rendering easier the ultimate 
attainment of imperial union A delegation carried 
the draft act to England, and, recast m the form of an imperial 
bill, it was submitted to the parliament at Westminster The 
imperial government made but one alteration of consequem e — 
that explicitly placing the control and administration of matters 
“ specially or differentially affecting Asiatics ” in the sole control 
of the imion parliament The bill passed through parliament 
unaltered, the only jarring note m the debates m cither house 
concerning the exclusion of natives from the franc hise (save m 
the Cape province^ This decision was deplored by all parties 
m the British parliament, but it was reci'gnized that to alter a 
decision deliberately come to by South African statesmen would 
wreck the union The measure, known as the South Africa Act 
1909 received the Royal Assent on the 20th of September, and 
subsequently the 31st of May 1910— the eighth anniversary of the 
signing of the articles of peace at Pretoria — was fixed as the date 
for the formal establishment of the Union 

The interval between the passing of the South Africa Act and 
the establishment of union was employed by the vanous colcmies 
m pitting their houses in order This task, on the economic 
side, was rendered easier by the gradual return of commercial 
prosperity An agreement between the Transvaal and the 
Portu^fiiese government*!, concluded m April 190c;, while the fate 
of the draft constitution was still m doubt, assigned to Louren^o 
Marques gQ to 53 % of the import trade to the Rand, and (with 
certain eyceptiorvs) provided for free trade m native products 
between the Mozambique province and the Transvaal The 
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Portuguese further agreed to facilitate the recruitment of nativ>es 
m thoir territory for work in the. Rand mines, and m (.ppsequenCe 
Kaffirs were obtained m sufficient numbers to replace the 
Chinese coolies as they* were repatriated The agreement was 
to l^t ten years, and provision was made for its recognition 
by the government of the Union The native protectorates, 
Basutoland, Swaziland and Bcchuanaland had been left by the 
South Africa Act under direct imperial control As to Natal and 
Zululand, there was a dispositum to leave to the new govern- 
ment the task of dealing with the natives there but both the 
Transvaal and Natal adcjpted an Asiatic exclusion policy which 
gave rise to much friction In the Orange River Colony, 
General Hertzog aroused much opposition by administering 
the education act in a way whu h forced the teachibg of Dutch 
in a rather arbitraiy fashion This was a point of importance, 
masmuch as, bv the Ac t of Union, elementary education was left 
(for five vears) in the hands of the provinces The divergence 
of views was so great that shortly after the union haej been 
established private schooR were opened m opposition to those 
of the provincial administration 

In the autumn of 1909 it became known that Lord Sclborne, 
whose services m bringing about the union were generally recog- 
nized, would not remain to represent the Crown in in- 
augurating the new form of governrnent, and the choice 
of the British government fell on the home ‘secretary, 

Mr Herbert Gladstone (who was m March iqio created \ n count 
Gladstone of Lanark), as first govcrnor-gcntial of the Union 
Ivord Gladstone had the responsibility of summoning the first 
prime minister of the Union — a task rendered more difficult as 
tlie decision had to be taken before the first election to thp 
Union parliament was held There had been a strong agitatiqn 
for a coalition ( abinet, and negotiations took place to this end 
between General Botha and Dr Jameson TlKt.e efforts ended 
m failure They had met with the determined opposition of 
Mr Merriman (the Cape premier), of the Orange Free State Boers, 
and of the Bond, which had lost the counsel of Hofmeyr dhat 
typical leader of the Cape Afrikanders had died m London, 
whither he had gone as one of the delegates to lay the draft con- 
stitution before the British parliament Towards the end of 
May, Lord Gladstone called upon General Botha to form a 
ministry, which was constituted from the ranks of the existing 
tahincts and included Natal ministers as well as strong 
Boer partisans like Mr Fischer and Gtncial Ilerlzog Mr 
Mtrnman declined to serve under General Botha, The formal 
prrclamation of the Union took place on the 31st of Maj 

ITic first general election, held on the T5th of Scptemlicr, was, 
perhaps mevitably, fought to a large extent on racial lines 
The Dutch Afrikander candidates stood as “ Nationalists,” while 
their opponents took the name of Unionists 1 n Natal the British 
cction of the electorate (foui-fifths of the whole) preferred to 
maintain an independent attitude The elections, which resulted 
in a Nationalist majority of 13 over all other parties, showed that 
the Unionists w ere stronger than had been thought Thev secured 
37 seats, while it were held by Natal Independents The polls 
were rcmirkable for the defeat cf three ministers — General 
Botha (by Sir Percy Fitzpatrick) at Pretoria East, Mr Hull 
(by Sir George Farrar) on the Rand, and Mr Moor m Natal 
General Botha decided to retain office, and scats for him and 
Mr Hull were found by paeans of b> -elections Mr Moor was 
nominated to the senate, as were, among others, Mr W P 
Schreiner and ex- President Reitz (who became president of 
thit body) On the 4th of November the first session of the 
Union parliament was opened by the duke of Connaught 

BiBinoGRArHY * — General Descriptions Tra\olT.nci Exploration 
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Wanderings tn the Wilds of South U eslern Africa (1856), David 
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Elementary Grammar of the Dutch Language (Cape Town 1898) 

IV History and Politics (i ) Sources — The Cape archives are 
full and complete from 1652 onward Selections from them have 
been published by H C V Leibbrandt and G McCall Theal, the 
last named has also published records of the Cape from MSS in 
the Record Office London (see Cape Colony Bibliography) See 
Theal’s Records of South East 4 frtca, (9 vols , 1897-1904) , The Record 

Official Papers Relative to the Condition and 1 reatment of the Native 
Tribes of South Africa parts i to 5 (1649-1809) edited by Donald 
Moodie late Protector of Slaves (Cape Town 1838) the same 
writer's The Evidence of the Motives and Objects of the Bushman Wars, 


i76<p-fy &c {Capo Town, 1841) , also Treaties with Native Chiefs 
entered into by British Authorities between iSoj and 18^4 (Cape 
Blue Book 1857), Engagements subsisting between {Great Britain) 
and any States or Native Tribes tn S Africa (British Parliamentary 
Paper 1884), A N Macfayden South African Treaties subsist 
tng on the ist of Sept i8g8 (Cape Blue Book, 1898) and Hertslet's 
Map of Africa by Treaty (1900 ed ) Lists of the British Parliamen- 
tary papers concerning South Africa will be found m the Colonial 
Office List (yearly) The Natal, Transvaal and Orange Free State 
official publications should also be consulted (ii ) Histories — 
G McCall Theal, History and Ethnography of Afrtca south of 
the Zambesi from isos to lygs (3 vols , 1907-1910) and 
History of South Afrtca since Sept (5 vols, 1908), these two 
series represent the final form of Dr Theal’s history (valuable 
bibliographies), but the main narrative is not carried beyond 
1872, Sir C P Lucas, The History of South Africa to the Jameson 
Raid (Oxford, 1899), Frank R Cana, South Africa from the Great 
Trek to the Union (1909) a political history covering the period 
1836-1909, with bibliography, P Wlast, Sudafrika, Entwicklungs- 
geschichte und Gegenwartshilder (Berlin, 1900), De Gesktdents von 
ons Land (Paarl 1895), W Greswcll Our South African Empire 
(2 vols 1885) For special studies sec H P Retief, Datums van 
Gebeurtemssen uit de Geschtedenis van Zutd Afrtka van i486 to t8gs 
(Paarl, 1895), H Deherain, Cap de Bonne Espdrance au XVID 
Slide (Pans 1909) and L'Expanston des Boers au XIX‘ stccle 
(Pans, 1905), J Bird Annals of Natal, 14QS-184S (2 vols , Mantz- 
burg 1888), C de Mello Os Inglezes na Afrtca austral (Lmhon, rSgo) , 
E B Watermeyer, Three Lectures on the Cape of Good Hope under the 
Government of the Dutch East India Co (pape lown, 1857) , Selections 
from the Writings of Watermeyer (Cape Town, 1877) > H Cloet6, Five 
Lectures on the Emigration of the Dutch Farmers to Natal (Cape Town 
1856) republished in London (1899), as The Great Boer Trek, J 
Noble A Short History of the European Settlements at the Cape (1877) , 
G E Cory The Rise of South Africa to 1857 deals with eastern 
Cape Colony (4 vols , 1910 sqq ) , T C Voight, Fifty Years of the His- 
tory of the Republic tn South Africa [/ 7 ^y-/<S/f] (2 vols, 1899), 
J Cappon Britain’s Title in S Africa {igoi) , ] Nixon The Complete 
Story of the Transvaal (1885), H Rider Haggard Cetywayo and his 
White Neighbours (1882), W J Leyds, The hirst Annexation of the 
Transvaal (1906), Sir Percy Fitzpatrick, The Iransvaal from Within 
(1899),! E Garrett and E J Edwaids The Story of an African 
Crists [the Jameson Raid] (1897) > A Wilmot, The History of Our Own 
Times in South Afrtca [iSy^-iSgS] (3 vols , 1897-1899), P F Hone 
Southern Rhodesia (1909), Rev J Philip Researches tn S Afrtca 
illustrating the Condition of the Native I rtbes (2 vols , 1828) , 
South African Native Affairs Commission rgoj-igo^ Reports and 
minutesof evidence{$ vols Cape Town, 1904-1905) ,Str Godfrey Lagden 
The Basutos (1909) , ' The Times ‘ History of the War [of 1899-1902] 
in South Afrtca (7 vols 1900-1909) , British Official History of the War 
tn South A frtca (4 vols , 1906-1910) (iii ) LiveB — Valuable historical 
information will be found m the Lives of W F GUuIstone, the 2nd 
Earl Granville Sir Harry Smith Sir George Grey Sir Rartle Frere 
Sir G Pomeroy Colley, Cecil Rhodes, Paul Kniger and Lord Milner 
See also P A Molttno, Life and Times of Sir J C Molteno (2 vols 
1900), A Wilmot The Life and Times of Sir Richard Southey {igo^) ^ 
Sir J Robinson A Life Time in South Africa (1900), W D Mac- 
kenzie John Mackenzie (1902), Coillard of the Zambesi (1907) 
(iv ) HiBcellaneoui — E A Pratt I eading Points in South A fAcan 
History i486 to March joth /goo (1900), J A Fronde, Two Lectures 
on South Africa (new ed , 1900), J Bryce, Impressions of South 
Africa (2nd ed 1899) A R Colquhoun The Afrikander Land 
(1906), A P Hillicr Raid and Reform (1898) and South African 
Studies (1900), Lionel Iffiillips Transvaal Problems (1905), Paul 
Botha, From Boer to Boer and Englishman (Cape Town, 1900), Sir 
Bartle Ficre The Union of British South Africa (1881) , P A Molteno 
A 1 ederal South Africa (1896) , The Governmentof South Africa (2 vols 
Cape Town, 1908), The 1 ramework of Union (Cape Town, 1908), 
R H Brand, The Union of South Africa (Oxford 1909) 

V Economics and Commerce — Statistical Year Books or 
Registers Census Reports Reports of the Statistical Bureau (since 
1905), Annual Trade Returns and other official publications especi- 
ally those on native affairs mining, agriculture and railways, Argus 
Annual and South African Directory (Cape Town) , L V Praagh (ed ) 
The Transvaal and its Mines (1907) , S J Truscott The Witwatersrand 
Goldfields (2nd ed 1902) , A Wilmot, Book of South A frtcan Indus- 
tries (Cape Town, 1892), F Blersch, Handbook of Agriculture (Cape 
Town 1906), S Ransome, The Engineer in South Africa (igoj), 
Gardner F Williams The Diamond Mines of South Africa (revised 
ed New York 1905), ARE Burton, Cape Colony for the Settler 
(1903), (account of urban and rural industries — their probable 
future development) ‘ Indicus," Labour and other Questions in 
South Africa (1904), (designed to bring to light ‘ the disabilities 
under which the coloured races suffer,” &c ) W Bleloch The 
New *^outh Africa (1902) 

VI Church Law, &c — Bishop A H Baynes, Handbooks of 
English Church Expansion South Africa H908) , Sir G W Cox s 
Life of Bishop Colenso (1888) , Church of the Province of South Africa 
Lonslitution and Canons (Cape Town 1899 ed ), J Stewart Lovedale 
(1884) and Dawn in the Dark Contvnent (1903) , the Reports (»i the 
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synods of the Dutch Reformed Church, those of the London Mis> 
sionary SocieW and of other missionary bodies J W Wessels, 
History of the Homan- Dutch Law (Grahamstown 1908) , G T Monce, 
English and Roman-Dutch Law (Grahamstown 1903) , W H S Bell 
and M H&t\mx,The Legal Hand Book of Practical Laws tn British 

South Africa (Grahamstown, 1905), C H van Zyl, I he Judicial 
Practice of South Africa generally (Cape Town 1893), A I S 
Maasdorp The Institutes of Cape Law (Cape Town, 1903), E H 
Crouch, A Treasury of South African Poetry and Verse (2nd ed 1909) 
VI L Bibliographies —H C bchunke Hollway “ Bibliography of 
South Africa with special reference to geography From the time 
of Vasco da Gama to liBi" Trans SA Phil Soc vol v pt a 
(Cape Town, 1898) , Catalogue of the Books relative to Philology in the 
Library of Sir George Grey, vol 1 pt 1 The Dialects of South Africa 
(Cape Town, 1858) , Books, Pamphlets and Articles on British South 
Africa (Birmingham Free Library, 1901) Mendelssohn's South 
African Bibliography (2 vols 1910) See also Africa Btbltogre^hy 


SOUTHALL NORWOOD, an urban district in the Brentford 
parliamentary division of Middlesex, England, suburlmn to 
London, 12 m W of St Paul’s Cathedral, on the Great Western 
railway Pop (1891), 7896, (1901), 13,200 Brickfields, 

flour-mills and chemical works are established in the district, 
which IS also largely residential Ihe Grand Junction Canal 
serves Southall Cattle markets are held weekly under a grant 
of William IIl^ The Elizabethan manor-house of Southall 
remains, and tlie parish church of Norwood, though greatly 
restored, has Early English and Decorated portions, a canopied 
tomb dated 1547 and brasses of the 17th century 

SOUTH AMBOY, a city of Middlesex county. New Jersey, 
USA, on Raritan Bay at the mouth of the Raritan River, 
about 27 m SW of New York City Pop (1900), 6349, of 
whom 1700 were foreign-born It is served by the Pennsylvania, 
the Central of New Jersey, and the Raritan River railways 
A railway drawbridge and a traffic bridge across the river 
Connect the city with Perth Amboy Sodth Artiboy is an 
important point for shipments of coal from the Pennsylvania 
mines The Pennsylvania Railroad Company and the Sus- 
quehanna Coal Company have coal docks here and the latter 
has great storage yards Among the city’s industries arc the 
mining of clay and sand, and the manufacture of terra cotta 
South Amboy, originally a part of South Amboy township 
(incorporated in 1798), was laid out in 1835, was incorporated as 
a borough in 1888, and became a city under a general state law 
in 1908 

SOUTH AMERICA The early physical history of the South 
American continent as recorded in the rocks has been exten- 
D«ve/opineiffSively obliterated or greatly obscured by the events 
0/ the of Its later history The early land areas are supposed 
Coattaeut approximately suggested by the present 

exposures of granite and gneisses The largest of these old land 
areas is along the east of the continent, extending with a few inter- 
ruptions from the mouth of the Rio de la Plata to within a short 
distance of the mouth of the Amazon river North of the present 
Amazon valley and occupying the present highlands of Guiana, 
north-east Brazil, and south-east Venezuela was another one of 
these old land areas— a large island or a group of islands A 
chain of islands extended from the Falkland Islands along 
what is now the entire west side of the continent Upon these 
ancient shores were laid down the sedimentary beds of the 
Cambrian seas At the close of the Cambrian period the 
continent was elevated, many of the former islands were joined 
together, and the continental land area was considerably 
enlarged The Silurian seas, however, still covered the basin 
of the Paraguay, extending from the Serra do Mar on the 
Brazilian coast to the axis of the Andes on the west, and 
covering at the same time a considerable part of the basin of 
the Rio Sao Francisco, filling the straits between the Andes 
and the Matto Grosso highlands and opening east through the 
region how occupied by the lower Amazon valley 

During the Devonian period there was a still further enlarge- 
ment of the continent through elevation and the joining of 
islands, and the disappearance of the old Silurian sea in the basin 
of the Rio Sao Francisco on the east of the continent In early 
Carboniferous times the sea still covered a narrow belt through 


the lower part of the Amazon valley, and part of what is now the 
Andes lying south of the equator During Permian times the 
basin of the Paragxiay and the south-east roast of Brazil was 
covered with lagoons and swamps in which here and there coal 
beds were laid down At the close of this period molten lavas 
broke through the earth’s crust and flowed over and buried 
large areas m what is now Paraguay and south Brazil 

I here was a general depression of the continent dunng the 
Cretaceous period and the ocean covered most of the continent 
as we now know it The Serra do Espinhafo along the east roast 
of Brazil was above water and the coast-line between the Rio de 
la Plata and Cape St Roque was little different from what it is 
at present But through the highlands of Brazil from near Per- 
nambuco west there was abroad sound containing many islands 
extending to the base of the Andes and possibly connecting with 
the Pacific Ocean In the extreme north there were also many 
islands, bays and sounds, while a continental mass occupied the 
region of the Antilles To the south the Atlantic Ocean filled 
most of the lower Paraguay basin and washed the eastern bases 
of the Andes There was shallow-water connexion dunng this 
period betwei n South America and southern India, through the 
Antan tic regions, probably by way of Australia 

In Early Tertiary times great changes took place in the 
geography of South Amenca The continent rose much higher 
than Its present elevation, the coast lines were extended ocean- 
ward, and the continent was considerably larger than it is at 
present The Abrolhos Islands on the east coast of Brazil were 
then a part of the mainland and the seashore was some 200 m 
further east The Falkland Islands were also at that time a 
part of the continent, and South Amenca had land connexion 
through the Antarctic regions or through the south Pacific 
Ocean with New Zealand and Australia, and through the West 
Indies region with Cuba and North America Toward the 
close of Tertiary times the continent sank again beneath the 
ocean and salt water flowed into the Amazon and Orinoco 
valleys, turning the Guiana highlands again into an island or 
group of islands, and again separating the continent from 
land connexion with other continents The valleys of Rio 
Magdalena, Rio Cauca and I-ake Maracaibo were bays that 
covered large areas of adjacent territory 

It W.1S dunng the Tertiary period that the continent took on 
its most characteristic features Volcanic activity culminated, 
the Andes rose from low ridges and islands near sea-level to be 
one of the greatest mountain systems of the globe This elevation 
was partly due to the uplifting of the continent en masse, partly 
to faulting and folding of the rocks, and partly to the pouring 
out of lavas and the accumulations upon the surface about vents 
of other volcanic ejectments This volcanic activity was not 
I confined to the mam range of the Andes, but extended into 
Venezuela and the islands along the north coast, to the plains 
of Patagonia, the highlands of the Parand basm and as far east 
as the islands of Fernando de Noronha In recent times volcanic 
activity has greatly diminished over the continent and has 
entirely ceased along its eastern and north eastern parts The 
great elevation and depression of the continent deeply affected 
the climate over certain large areas For example, along the 
east coast, where winds blew on-shore, the rainfall was greatly 
increased during the elevation, while the later depression 
brought about a corresponding diminution of the rainfall In 
Pleistocene times the south of the continent stood somewhat 
lower than it does at present, so that the ocean covered the 
plains of Patagonia and La Plata During the glacial epoch the 
south of the continent and as far north as latitude 27 ° on the 
west coast was covered with glaciers that flowed down from 
the high mountain ranges On the cast side of the mountains 
the glaciers did not extend so far north as they did on the 
west side The glaciers through the high Andes were also larger 
and longer than they are at present, there were no glaciers m 
the eastern or Brazilian portion of the continent 

Physical Geography — The South American continent rises 
abruptly from the ocean floor along nearly all of its coast but the 
steepness of the continental margin is more marked on the 
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western than 6n the eastern side. Trom Valparaiso to the Isthmus 
of i’anama, a distance of 3000 ai.( the great Andes themselves are 
but the upper or subaerhll portions of mountains whose 
» bases arc 10,000 ft. below the surface of the Pacific 

® ‘ Ocean. South of Valparaisb the lo.ooo-foot contour 
lies well out from the coast, but opposite the Straits of Magollan it 
^iproaches wiUun 150 m. of the coa«t-line. On the east sic^c of tha 
conlinenl Llie jooo-loot contour passes to the east of the Falkland 
Islands slidwing iiiat till'; gtoUp Btailus upon a submerged Shelf of 
shbulder of the cont inent. iTtorh the mouth of the Rio do la Plata 
northward Ihc looo-ioot submarine contour keeps at a distance of 
toim 30 to 150 m. oil I he shore nearly to liahia, Brazil; from Bc^hia 
northward and around CajiC St Ro<iuc this same contour is close 
iritSlibre, ahd the oCi'an-llohr siiiks abrujifly to a depth of 501x1 ft. 
North-west of Cajie St R<K|ue the coiitinenlal shelf of shallow waters 
widens until opposite the mouth of the Amhzon the looo-foot contour 
is 300 m. off the Coast. The broad shelf follows along this part of 
the coast as far Us the Islaiul of Trinidad, west of which it narrows, 
fmuigh the isiarids along the northefn ftlidres of Venezuela all stand 
ami fonh parts of this slwillow continental shelf. 



The striking features of the land relief of South America are; (i) 
The gtxiat ^Vndeati moimliain chaih with its accompanying narrow 
, , . plain lying between it and the Pacific Ocean. {2) The 

Brazilian plateau with the Serra do Mar and Serra do 
‘ Fspinhayo near the Atlantic and spreading westward 

dftd northtvafd to the heart of the continent. (3) The highlands 
df Ouiana and Venokuela between the Orinoco and the mouth of the 
Arttaaon. (ij) The lowlands that spreatl otit along the three main 
linas of cpntiiieutal tlraiiwgc, namely the Orinoco, the Amazon 
and the Paraguay basins. 

Tlic ^ihyssacal features of the west cotist are bold, and, in many 
parffei, CktrUmely picturesque. From Capo Horn, where the peaks 
of the submerged soutlunm end of the Andes form the islands of 
Tierra del Fuego to Mie Isthmus of Panama, the great Cordillera 
follows the co.'ist lino closely and at an even distance from it. The 
low coas'tal bol t between the ocean and the tnountains has an average 
width of about 40 m., and on rare occasitms, when the weather Is 
favourable, the inoimtains are visible from the sea nearly all the 
way from the Straits of Magellan to Panama. South of 41° S. the 
coast is characterized by a vast system offjords and islands, probably 
produced by the recent submergence of a mountein system and the 
ijonseqticnt invaiiorl 'C(f itS'sthcp^sidcd Valleys b3f the ocean. The 


many islands along this part of the coast, including Chiloe, 'Welling-* 
ton and the Tierra del Fuego group itself are but the high portions 
of those mountains that have remained almve water, while Smyth 
Channel and the other sounds on the west coast and the Straits 
of Magellan 400 m. long .and 4 to 20 m. wide, arc the submerged 
Valleys. In Smyth Chaiimd at many placo.s the glaciers flow nearly 
or quite down to soa-level. Some of the Islands arc steep-sided^ 
Ixirron and uninhabtled peaks rising to an elevation of 4000 ft. above 
soa-level. North of 41° S. the west coast is but little indented, and 
there arc but few good ports. Along the northern jxrrt of the ^ 
continent from Guay.'iquil to Panama the coastal belt is covered 
With tropical vegetation; but fmm a little south of Cuayaqvlil > 
to 30“ S. much 6f tlio coast is n Sandy, arid and Ixirren alloili 
dcKcrt. Across this arid belt flow the stieams that rlascond from 
the high mountains, and along these are fertile valleys. Many 
of the smaller streams, however, do not reach the sea but dry up 
on their way across the arid coastal plain. 

The Cordillera is a broad ridge iqx)!! which rise many great isolated 
peaks. Near its northern end the range divides : otu; brauclj, tfie 
Western Cordillera, continuing northward rthar the coast; thcMiTida 
bmnch swings eastward and ends with the northern side of the island 
of Trinidad, while a third division, the SJVrra dc Perija, runs north- 
wartl between the valley of the ^lagtUilena and l.:ike Maracuibp. , 
The western slope of the main Cordifiefa is steep, and is scored o’y ' 
narrow steep-sided valleys; the eastern slope is usually more gentle, 
and the valleys are lesS precipitous. UpOh the Ctndilloran 
rise many of the highest peaks in the world. The following are soni« 
of the most noted, with their elevations: — ^ j , 


Peak. 



Country. 

Rlevaticin. 

Snow-linen'M 
(approximate). , 

Aconcagua . 



Argentina 

ft. 

23,080 

ft. 

171500 

Mereedario » 



Argentina 

33,315 


1'ui)imgato 



Argontuia 

3Ik55» 


1 Humph (Sorata) 



Bolivia 

21,500 


Illimani . . 



Bolivia 

21,030 


Chimborazo • 


. 

Ecuador 

20,545 

16,700 

Juncal . . 



Chile 

20, 1 80 

Cotopaxi . , 



Ecuador 

19/^13 1 

15,500 

Antis;ina . 



Ectiador * 

19,335 

l6,uoc) 

C-ay.ambo « , 



l-'cumlof 

19,186 

15,000 

Tolima ; . 



Colombia 

18,300 


Misti > . . 



Peru 

17,934 

— 

Maipo 



Argentina 

17,070 


Sierra dc'Santa Marta 

CoKJmbia ' 

16,640 1 

' 

Pichincha . 



Ecuador 

J.5,9i8 I 



The snow-line of the mountains is generally lower on the Cast tHkli' 
on die west side. thc Ande.an peaks tho.Sfcof Cotopaxi, Tnil^h' 
ragua,Maiiio and Sattgai are the highest active volcanoes in the womli- 
There are many glaciers in the Andes even beneath the equatoFi 
itself; and though these glaciers are small and mostly canfintxj to 
the highest pciiks, toward its southern end along 'Sihylh Chafihel 
and in the Strait of Magellan, they afe large and flow far down thfr 
slopc.s, and at several places enter the sea. ' , 

I'he eastern side of the continent is in strong physical contra:^ 
with the western. North of the Strait of Mag<;llan the coast i» flat 
as far as the northern part of Rio Grande do Sul. From latitude 
20" 30' to 19® 30' the Serra do Mar makes this the most pictureSc^he 
portion of the east coa-st of South America. The mountains rise 
m many places directly from the siashare to an elevation of 2000 ft. 
Ill places these form bare granite walls, while in others they are 
covered from base to summit with the most luxuriant tropical 
vegetation. On this part of the coast ,aro some of the finest and 
most Ixautiful harbours in the world, notably those of Rio de Jani^iTo, 
Santos and Victoria, formed by a depression that submerged the* 
coastal valleys. 

The range or group of mountain ranges known under the general 
name of Serra do Mar falls away toward the north and west iii A" 
gently sloping plateau commonly called the Brazilian highland*;- 
Oh this Brazilian plateau the highest points of which the elevatipBS) 
are known are as follows:—- 


Peak. 

Brazilian State. 

Elevation. ' 

Ttatidya 

Rio dc Janeiro 

ft. 

9823 

Ifajfiba dr Tcmb6 . 

sao Paulo 

7800 

Organ Mountains . 

Rio de Janeiro 

7331 

Frade ..... 

Espirito Santo 

6770 

Ckiraca » § • • • 

Itamb6 

Minas Geraes 

6412 

Minas Geraes 

5959 

Itaculumi. .... 

Minas Geraes 

5748 , 

PyreneOs 

Goyaz 

453b 


Ncrfth of latitude 20® the high mountains swing inland and tite 
coast is -low as far as latitude 17° 35'; north of this the coast ia^ 


i V^rioua authorities dUfer ill theix nstimates oi these elevahui)S».( 
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Isbniered by a watt ol' brigfcfly coloured bdtrffe from 50 to 250 ft 

high which Qontifiup with ocqa^onal to the moutbi 

9j^ , Abo^^ Capp St Koque.the coast is covered with 

sand dunes Ib'om thp Abrolhod Islands nottnVard to longitude 
37** 'wttst'of Cajie St Roque, tHoto ate many coral reefa, some Of them 
Bevoralj miloe off shore and many milei In length and breadth, while 
ut qthqr plapo$ they follow thp co^K^t-hpp for a hundred miles or more 
witlvf,,i[qw interruptions, now tbuebmg the shore, and npw standing 
op't two or three miles from land Along the parts of the coast 
whefti the coral reefs occur are also reefs of hard Sandstone that are 
OiftieA mistaken for ooral reefs Those ^tono reefs Stand liko artificial 
•walls itw breakwaters thq months of tly? bmaller nvqrs qnd the 
chpUed up valleys, and thus form pcven.1 important ports on the 
north-6ast coast such are the ports of i*ernambuCO, Natal, Porto 
Beguito, antf otliera of minor importance North of the mouth 
Of the Amaam t|ie coast la low, much of it is Swampy, and) ah of it 
in fOrestTCoyorpdt frojn the ocean Tins low coast extends 

as Wi nqrtJi apd. west as the headland north of the Gulf of Paria 
where the MCrida qr Ycfife^uelan branch of the Andes reaches the 


sea 

In stolttthorn VenozueLa and Guiana and northern Brazil is a plateau 
commonly known as the Guiana highlands, above which rise several 


peaks^ 

I*aalfS Elevation 

ft 

Roraima ^ . . . . * . . 8740 

Ouida . ^ . . 8500 

j^ra'^pa^ia . . 8230 

Tuxpgpa , . » 0000 


Tins higihland region is mostly forest-covered, but it contains also 
large aroa^ of open grass-covered plains 

Earthquakoa occur througliout the ontne length of tht Andis, 
the shocks are somotimos of sufficient violence to do serious damago 
to cities and towns and to destroy many lives Such disturbances 
are almost unknown along tho Brazilian sule of the continent 
The eastern coast of South Amenca has rcmaikably few islands, 
and the>!oare mnstly sTunll, except 1 rimdad off the coast of Venezut la 
MAadt islands of tpe Marajd group m the mouth of tho 

Amazon Tmmdad (area, I75fi stj m) is scpirated 
from, tho continent by the Gull of Pana Along tht northei n < dgt 
of the island is a tango of mountains about 3000 ft high, which aie 
geologically the oastorn end of the Cumana range of the Venezuelan 
mainlands On the south side of this island is the famous pitch lako 
— the most extensive deposit of asphalt known West and north of 

Trmidad, and lying farther off the coast, arc soveial small islands of 
historical interest ind commercial impprtanee Tobago Margaiita, 
Blanqiulla and the Cura9ao group Off Cape St Roque (2^0 mji is 
the small Fernando de Noronha group of volcanic islands Tha 
mam island has an area of only 12 sq hu though this island t$ 
separated from the mainland by a channel 13,000 ft deep, it really 
sbvnds upon the submerged corner of the South \mencan contment 
The Rocaa w a small island 80 m west of tenuuido de Noronha 


The Falkland Islands m Lit 41° eover an area of O500 sq m., their 
shores are mdo«ted by long tortuous channels tliat Iiave the appcai- 
anpe of liaving been made by the depression of a hilly land surfaee 
One of these channels sejiaratos tho two mam islands Mt Adanis, 
the highest peak on tlie gioup, has an elevation of 2300 ft The 
group stands upon the submerged edge of the continent, from which 
iti IS separated by a shallow sea Its flora and fauna sWw that it 
was fprtuprly a part of the ipamlaud The Ticrra del Fuego gioup 
of islands, as well a^s th? nviny islands both largo and small that 
bwdfr the west coast aa far north as latitude 42°, are all the higher 
poTtiqn? of thq ocpitinpiUaL margm left above watcjr when this part 
of the continent was deiaressod The islands of Juan Fernandez in 
the Siamo latitude as Valparaiso, and the Galapagos group imme- 
diately wider tho equator are the only others on the west coast 
worthy of mention, 

Thb Amazon, fho Orinoco and the Paraguay or La Plata river 
systems jointly dram an area of 3,686,400 sq m Less imposing 
ttlvera ^ important streams are the Magdalena 

^ m Colpmbia, the Epscquibo m British Guiqna and the 

SAo Francisco m Brazil The Amazon (properly tlic Eio das 
Amazonas or river pf the Amazons) and its tributaries is not only the 
lajfgeat of the Souflh Amwcap rivers, but it is the largest in the world 
The total navigable length of the mam stream from Pard to the head 
of navigation on the Hi^laga m Pern p 3000 m , and this does not 
include the hundreds of pavigable, parallel side channels th^t accom- 
pany the main sitream from it? mouth almost to the mouth of the 
lavarv. Above the falls asaip these streams are aU navigable for 
long distances^ Ejtcept at Oh|dqs the Amawn 1? nowhere confined 
to a single channel, but it, ^rcad?^ over a vast flood plain and flows 
With a sluggish current throjugh tnpifsands of side channels that 
anaatomose with each pther, so that one unfamiliar with the stream 
cannot distinguish the mam chdnntl Af scvcfaf places t^e river is 
SQ wjdjB itlmt c«e Iqqlqng agrps? ft sec?, a water horizon as if at sea 
Much of the region Is mprq lu«c a great frpsh water sea filled with 
telandS'than an ordinary valfey with a river runmng through it 
For the most part the land along the stream is Ipw, flat, marsW and 
fA twmis nndor wsitw At a few plaw, however, notably at firerd 


Obidoa Velha Pubre^ Parff, Paratia-qu^ra and? Ahneinm table- 
topped hills are visible from the nver The banks pf the stream and 
of its Mdo channels are everywhere oovered with a dense forest 
Tho valley, however, is not all forest covered From near fho 
Oyapok on the Guyana frontier a senes of ojk-u grpssy campos, 
interrupted only by the wooded banks of streams, follow along tha 
north sidt pf the Amazon for about 500 m and extend iqtp British 
Guiana and the region of the headwaters of IGo Branco The upper 
Amazon, basin opens broadly northward connecting wilJi the Orinoco 
drainage across a low watershed, while on llie south it is beparatyd, 
by a low divide from the P iraguay basin I he Oi moco rises ip the 
highlands between Venezuela and Brazil, flows westward and north- 
ward around this elevated region and then flows eastward mto the 
Atlantic Along its lower course the banks of the stream are eovered 
with dense forests itt its upper course th« monntamous highlands 
are visible along its right Ixink, while on its left are v,vst strt tches of 
flat, treeless, grass covered plams that extend tp the fpot-fiiUsof the 
Cordillera de Meiida; ihe mam sticam is navigable dunng a part 
of tho year for a distance of 1000 m. or more 

Under the name of Rio de la Plala may be included the Uruguay 
and tho Paraguay, which enter the ocean through the La Plata 
estuary, and -^e Parana winch is the most mqxirtant branch of the 
Paraguay It is a noteworthy feature of the streams entering 
the I^aguay or La Plata basm tluit many of those flowing from the 
and regions on the west are more or less braekish, while those from 
the rainy forest covered regions pf Brazil are all fresh water streams 
The upper Paraguay is a sluggish stream windmg through grass- 
covered plams dotted over with palm trees Above rise a few 
isolated peaks like so many island? m a great lake Tbe Gran Chaco 
w a vast plain, almost perfeotjky flat, eovered with rank vegetation 
and mueh of it with water, lying along the west side of the Rio 
Paraguay m northern Aigtnlina and m Paraguay 

The Sto Francisco, the largest river that hes wliolly m Brazil, 
rises m the highlands of Mmas Geraes m latituile 21° and flows 
north-eastward parallel with the coast until it reaches latitude 9° 30' 
where It bends sharply to the nght and enters the Atlantic It flows 
antirely through a hilly or mountainous country It is navigable 
along its lower course nearly to the falls of Paulo Affoujso, 140 m- 
from Its mouth, and also almvo thf falls In Colombia tlie Magda- 
lena IS a crookirl muddy stream about 2000 m. long and navigablu 
as far as Honda. 

Most of th< lakes of South Amenca are mountain lakes m the 
Andos or along its base Lako Titicaca m Bolivia is, in respect of 
elov ition and position, the mo t remarkable of it? size . . 
m the ^orUi Its surfaco is 12,545 tt above sea-level, 
it has m aiea of nearly 5000 sq m and a maximum depth of 700 ft , 
and never ireczis over This lake discharges into a marsh tliat is 
supposed to have no outlet. Lake Jumn or Cluncbaicocha on tho 
platcaif cast of Lima has an altitude of 13,380 ft , and covers an area 
€>t 200 sq m Along the eastern base of tbe Andes m southern 
Argentina is a ecru s of lakes whose basins were probaWy made by 
the glaciers that formerly flowed down from the mountains on tho 
west There are many lakes, both large and small, scaiterod over tho 
flood-plains of the great rivers of bouth Amenca, but these are 
mostly jihases pf rjver development Along the coast-lmes there aro 
ilso oeeisumal lakes of brackish water produced by the depression 
Of the coast and tlin closing of tlie open mouths of estuaries thus 
formed, or by sand bamer b« aches thrown up by the sea buch is 
Lagoa dos Pitos m southern Brazil and many smaller ones on the 
Brazilian coast Lake Maracaibo 011 the ooast of Venezuela is a 
large narrow-ncckcd bay like those of Kjo de Janeiro and Bahia,! 
ratner than a true lako 

Flora ' — -The warm, wet, trojwcal portions of bouth America are 
especially f ivourable to the development of plant life This conti- 
nent has therefore furnished an unusually large number of the world s 
useful plants Among these are several valuable wodds, rubber- 
producing plants, cotton, potato^ tomato, mandioca, pmcapple, 
maize, cinchona, ipecac, yogctable ivqry, uica, the chocolate jilant 
and Paraguayan tea Other tropical and sub-tropical plants suchi 
as coffee, sugar-eanOj oranges and bananas have been introduced and 
aii'e extensively cultivated The flora of the continent embraces a 
large number of peculiar types that originated either in tho highlands 
of Brazil or in the Ande? 

The floia of the Amazon valley may bo 1;aken as tho type of that 
of the moist fropical valleys The forests arc so dense, rank and' 
matted wnth undt rgrOwth ks to lie almost imju netrable Palms aret 
the most charaotenstic and beautiful trees, and reach their greatest 
development in the Aihazph region They take on a great variety 
of forms some have trunto zoo ft and more in height while othc^ 
have no trunks at all, but spring like tufts from the ground, soitieaf'e 
two feet or jjtibfe in diatneter, while others are as slender aS tt jead 
pencil Bathbobs grow to an enormous size and form dnnte thl9ket4 
along certain streams The shaded portions of the forests frequentiy 
abound m beautiful ferns, som« of which are so small as to be almost 
microscopic, while others reach the dimensions of trees For the 
most part the plants of the Open campoaihavo a etutiicd appeirance 
ttnd grasses are wiry and tough. 

A noteworthy feature of these tropical foifest? is that they arq 
neldom made qp oi trees oi a ungle species ot of but few species, Ih 
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the Irfgh ta'ble-land'lof southern Brazil, however, the araucanan pine 
grows tn beautifnl forests as far north as Barbacena in the highlands 
near the headwaters of Rio S'lo Francisco In the north-west of 
the continent the western slopes of the Andes are covered with a 
dense tropical vegetation, while on the east the slopes are compara- 
tively bare In the high mountains the flora is scanty and bears 
a general resemblance to that of the temperate regions , 6o % of 
the genera are like those of the temperate zones, but the species are 
peculiar to the Andes In the south of the continent pl^t life is 
necessarily less tropical 

Fauna — The fauna of South Amenca includes a large number of 
species but relatively a small number of individuals With local 
exceptions this seems to be true of all the forms of life within the 
tropical portions of that continent The land mammals are nearly 
all small, the tapir is the largest of them, and is found only in the 
northern two thirds of the continent T^liere are many species of 
monkeys, all of them arboreal in thoir habits The only reptile-s 
that are at all abundant are lizards, and in some places alligators 
The alligators do not extend south of the La Plata region Of snakes 
only the bda constrictor and the water boa are large, and these, like 
all other kinds, are not abundant Certain ruminants having long 
woolly hair are found only in the high Andes, these are the llamas, 
alpacas and yicuiias The llama has been domesticated and is used 
for carrying small burdens The condor, the largest living bird of 
flight, inhabits the lofty Andes The insects of the highest moun- 
tains are related gencncallv, but not specifically, to those of the 
Itmperate latitudes of North America — a fact understood by biolo- 
gists to mean that there has been no migration across the inter- 
mediate region since the glacial epoch Owing to temperature and 
climatio conditions the life forms of the high Andes, whethi r animal 
or plant, are more nearly related to those of the lower regions to 
the south than to those of the lower regions to the north 

The fresh-water fish fauna of the Amazon region is the richest in 
the world The distribution of species shows that there has long 
been direct communication between the drainage of the three great 
river systtms, namely, the Orinoco, the Amazon and the Paraguay 

Inhabitants — At the time of the discovery of the South American 
continent by Europeans, the races inhabiting it differed gnatly 
among themselves in customs, languages and civilization They 
had then generally developed the arts of spinnmg, weaving and the 
manufacture of pottery, and locally were skilled m certain kinds of 
metallurgy, sculpture, architecture and agriculture These abori- 
ginal peoples liave necessarily been profoundly affected by the inva- 
sion of European races and the im^xirtation of African races, but 
in some localities their descendants still form the bulk of the popula- 
tion, and the native American languages are still spoken 

Immtdiately afte^r the discovery of South Amenca the western 
and northern portions of the continent and the region of the Rio do 
la Plata began to be colonized by Spamards, while the eastern portion 
was colonized by the Portuguese To those races were a<ldtd 
Afneans, for many years imported as slaves, especially into Portu- 
guese territory Of late there has also been a large immigration 
of Italians into Argentina and southern Brazil In Argentina about 
1 8 % of the population is foreign bom, and of these 5b % are Italian, 
22 % Spanisii, and 11% French In Chile only 2 3 % of the popula- 
tion is of foreign birth 

Spanish is the language of the country from the eastern end of 
Vtnezucia through all the northern and western parts of the conti- 
nent and over a large part of the Paraguay basin Throughout 
Biazil, which covers httlo less than half of the entire continent, the 
language is Portuguese South Amenca is therefore pre eminently 
a Litm continent, its few British, Dutch and German colonies count 
for less in the great ensemble of its ixjpulation tlian do the depleted 
albongmal races themselves 

PoLUtcal Geography — ^The continent was first visited by Euro- 
peans m 1498, when Columbus upon his third voyage touched 
at the mouth of the Orinoco Other navigators 

ucovwy followed and sailed along the northern and 

eastern coasts, and by 1509 the coast had been visited as far 
south as the Rio de la Plata In 1513 Balboa discovered the 
Pacific Ocean in the Gulf of Panama, and in 1520 Magellan 
(properly Magalhaes) passed through the straits of Magellan 
and crossed the Pacific Ocean Inland the earliest explorations 
followed the Amazon river, but aside from the discovery of the 
size, course, and character of the river and its immediate shores, 
they were of but little importance Great impulse to exploration 
and development was given by the silver mines of Peru and later 
by the discovery of gold and diamonds m the highlands of 
il^azil 

The early settlement Qf South America by Europeans began 
8 hcHi;ly after the discovery of the continent These settlements 
were originally colonies under the control of Spain and of 
Portugal, and they remained for some time dependencies of the 
mothei countries Eventually, however, they became indepen- 


dent For many years most oS. these countries were more or 
less disturbed by internal dissensions and revolutions, but in 
process of time, and as industries and commerce have become 
better established, the governments have become more stable 
The political divisions of the continent are best seen upon an 
ordinary map, and verbal descriptions of them a^e therefore 
omitted Brazil is the largest and most important single country 
The bulk of the remainder is> divided into several Spanish-speak- 
ing republics that border the continent from Venezuela on the 
north to Patagonia on the south, while between Venezuela and 
the Brazilian frontier on the north-cast are three comparatively 
small countries known as British Guiana, Dutch Guiana and 
French Guiana These Guianas are the only places at which 
colonies under European control are establish^ on the mainland 
of South America There are, however, a few islands that belong 
to European countries, such as Trinidad, Tobago and the Falk- 
land Islands to Great Britain, and Curacio, Buen Ayre and Oruba 
to Holland 


Industries and Commerce — The industry that gave the first great 
impetus to the settlement of South America by Europeans w-is 
mining The silver deposits of the Andes awakened 
the cupidity of adventurers Shortly after the discovery minicg 
of the continent, and large numbers of Spaniards poured into that 
region The mining of silver that had begun in that’ part of the 
world in prehistoric times has continued down to the present day 
The Potosi minus of Bolivia are supposed to have yielded in all over 
a billion and five hundred million dollars' worth of silver The 
guano of the coast of Peru and the nitre beds of Chile are now, and 
have long been, among the most important and valuable natural 
d< posits of the kind in the world In the world s production of 
borax Chile ranks third, in the production of tin Bolivia ranks 
third 

In 1693 gold was found in the highlands of Brazil, and within a 
few years Minas Geiaes (“ General Mines ’)/as the mining district was 
called, came to be the leading gold producing region of the world 
The mines reached their greatest productiveness between 1752 and 
1701, when the annual yield was worth about six million dollars 
During the early period most of the gold came from placer washings 
Many mines in the hard rocks have been opened, some have been 
worked out and exhausted, and some arc still in operation The 
total gold production of all South Amenca for the year 1893 was 
estimated at about $13,000 000 

In 1729 or possibly a little earlier diamonds were also discovered 
in the gold districts of Brazil, and a fresh impetus was given to 
European immigration and to the importation of Afncan slaves to 
work the mines From that time down to the discovery of diamonds 
in South Africa Brazil was the leading producer of diamonds in the 
world The diamonds are found in three widely separate districts 
m the stale of Minas Geraes in the vicinity of Diamantina, in the 
state of Bahia in the vicinit> of I engdes, and on the headwaters of 
the Paraguay River m the state of Matto Grosso The Bahia region 
also produces c irbonados, or the black diamonds used in the manu- 
facture of diamond drills Tlie best estimate possible places the 
market value of the di imond production of Brazil from 1729 to 1885 
at $100,000,000 Of Ute years Brazil has led the world in the 

{ iroduction of monazite, which occurs on the coast of Bahia in the 
orm of beach sands In 1905 the output of manganese by Brazil 
was second only to that of Russia Ihere are enormous deposits 
of iron ore in Minas and SZlo Paulo, though but little developed at 
present The agates of southern Brazil are famous 

The forest industries are chiefly such as depend upon the natural 
products of tropical forests They include the gathering of rubber, 
cacAo, coca, ipecac, balsam copaiva, cinchona bark, 


palm 'fibre (pTassdba), brazil nuts and Paraguay tea 
The bulk of the world's supply of cacAo comes from 
Ecuador, Brazil, Venezuela and Colombia There is much wood 
suited for fine cabinet work but the facilities for supplying such 
woods are limited The agricultural industries are chiefly those 
suited to tropical countries Those that have reached the greatest 
development are the growing of sugar cane and the mkliufactorc 
of sugar and the growing and preparation for market Of cotton 
coffee and tobacco Sugar is made mostly near the sca-coast from 
near Rio de Janeiro northward along the eastern side of the 
continent Cotton is grown in the intmor from Bahia northward, 
while the chirf coffee-producing region is m the Brazikan states of 
Sho Paulo, Rio de Janeiro, Minas, Espinto Santo and Bahia Wheat 
is one of the chief agricultural products of the Argentine Republic 
The most imfiortapt pastoral industries are in the region about the 
Rio de la I’lata, where wool growing and stock-raismg have reached 
a marvellous development 

The manufacturing industries are necessarily not so Well developed 
as those of older countries In the early history of 
the South Amencan colonies the home countries were “““ 
interested in the building up of an export trade, and 
manufacturing in the colonies was therefore discouraged, even by 
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direct Ic^slation, whiJe trade with other than the parent countries 
was» prohibited For S)omc lime after the independence of the new 
countries, facilities for manufacture and transport were poor while 
the lack of established commercial relations and facilities retarded 
their growth The development of manufacturing industries has 
been more marked of late years though internal development is 
still retarded by the lack of highways 

The exterior commercial relations of South America were at first 
naturally and necessarily with Spam and Portugal In time ollur 
European cov>ntnes established relations with the rising 
Foreign Sutwth American cities the relative importance of Spam 
Commerce Portugal in South American commerce has greatly 

diminished, and the bulk of trade is now with other countries 


Exports and Imports of Three South American Countries 
(In millions sterling, annually r igoo^iQio) 
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Chief Exports of Ihree American Countries 
(In millions sterling ) 


Argentina 

Rrayil 

Chile 


/ Animals and products 48 

\Agncultural products 23 

/Coffee 

(Rubber 19 

/Nitrates 17 

(Copper 2 


Settlement — The continent is a whole is but sparsely settled 
The tot il population in 1905 was icckoncd to be ^8 |82 000 About 
half of It, including all the most inaccessible portions had a popula- 
tion probably not much exceeding what it had at the period of the 
discovery It avciagcd fiM persons to the square mile while in 
North America it was i ^ and m Europe 104 to the squaie mile 1 he 
most thickly populated parts arc on and near the sea coast On 
the east seaboard a more densely populated narrow belt follows the 
coast from near Natal just south of tape St Roque to and south of 
Buenos Aires About the cities of Pcrnambiuo Bihia Rio de 
Janeiro Sa,o Paulo Rio Grande do Sul Montevideo and Buenos 
Aires the areas of greater density vviden and in some instances 
(notably near Rio de Janeiro bao Piulo and Buenos Aires) extend 
inlaiul for several hundred miles 1 he considoroblj populated 
belt begins on the west coast ibout lalitudt 42" md follows 
northward and eastward to the island of Innidad on the Venezuelan 
coast though there are stretches of coist almost entirely umn 
habited Several ot the largest cities of south Americi lompare 
favourably with the finest cities of Europe Ihc best streets of 
Rio de Janeiro Montevideo Buenos Aires and Valparaiso aic imong 
the most attractive m any part of the world The large cities ate 
all well supplied with water lighted w ilh electricity possess facilities 
for transport and aie supplied with public libraries museums of 
science and aits and education il institutions 

Communications — The commercial relations of South America 
with the outside world are maintained by a large number of regular 
and well-equipped lines of steamers running between its ports and 
European ports Ihere is also a large fi tight business done bj 
steamers sailing at irregular periods and by sailing vessels Con 
nexions with the interior of the contmint were for a long time con- 
fined to navigation along the principal streams and to tedious 
overland travel on horseback along almost impassable trails Since 
iSiS however when the first ^o m 81x11011 of the Dom Pexlro 11 
railway from Rio dt Janeiro to Quumados was opened railways 
have extended fir inland ind even across the Andes The boring 
of the tunnel completing railway connexion between Buenos Aires 
ind Valparaiso was completed in November ioe>9 Railway 
building has been especially active m Brizil and in the Aigcntine 
Republic I rom Kio dc J ineiro and Sao Paulo lines now penetrate 
(he highlands of Minas Geracs wlulo from Buenos Aires they cover 
the most productive portions of the Argentine Republic and bring 
some portions of the interiors of these countries into close communt 
cation with all parts of the world In the meanwhile river ami 
coastwise navigation has greatly developed 

The railway mileage of the various countries w is approximately 
as follows m 1906 — 


Argentine Republic 

Bolivia 

Brazil 

Chile 


Miles of Railway 
11,460 
700 
10,408 
2,800 


Colombia 

Mtles of Railway 

411 

Ecuador 

125 

Paraguay 

156 

Peru 

1,146 

Uruguay 

1,210 

Venezuela 

529 
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SOUTHAMPTON, EARL OP, an V nglish title borne by the 
familits of Fitzwilliam and Wnothcslev In 1537 Sir William 
Fit/willimi (c 1490 is}2), lord high admiral of England, was 
created carl of Southampton A son of Sir William Fitz william 
of Aldwarke, near Rotherham, Fitzw'illiam was a companion 
m boyhood of Henry VTIT , and was knighted for his services 
at the siege of Tournai in 1^13 later he was treasurer of 
Cardinal Wolsuv’s household, and was sent several times to 
France on diplomatic business As vite-admiral he commanded 
a fleet when England and France were at war in 1323 He was 
comptroller of the roval household, chancellor of the diuhy of 
I ancaster, ind keeper of the pnvv seil He went to Calais to 
condiu t Vnnt of ( leves to England and wrote m flattering terms 
to Henry alxiut his bride While marching with the English 
armv into Siotland he ditd at Newcastle m October iy42 He 
left no sons and his titles became extinct 

In 1547 Thomas Wriolheslcy (i505-i55;o) was created earl 
of Southampton Entering the service of Henrv VIII at an 
tarlv age, Wriothes!e> soon made himself very useful to his 
roval master, and he was richly rewarded when the monasteries 
were dissolved, obtaining extensive lands between Southampton 
and Winchester Hiv mg been on errands abroad, he was made 
one of the king’s principal secretaries m 1 540, and was knighted 
in the same year, in spite of the fall of his patron, Thomas 
Cromwell, he rose higher and higher in the royal favour, and in 
1542 It was said that he almost governed everything in England 
He sought to bring about an alliance between England and 

xxv tSa 
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Spam in 1543, ahd was created Baron Wnothesley of Titchfield 
m 1544 Having been lord keeper of the privy seal for a few 
months, be became lord high chancellor m 1544, m whicfe capacity 
he became notorious by his proceedings against ^ne Askew 
He was one of the executors of Henry’s will, and in accordance 
With the dead king’s mshes he was created ear) of Souihampton 
m February 1547 However, he had committed on offence in 
appointing four persons to relieve him of hi» duties as lord 
chancellor and advantage was taken of this to deprive him of his 
office in March, when he also eeaSed to be a member of tin, 
pnvy council Again m the council Southampton took a leading 
part m bringmg about the fall of Somea-set, but he had not 
regained his former position when he died on the 30th of July 
1550 Ills successor was his son, Henry (1545-1581), the and 
e«u:l, one of tlie Roman Catholic nobles who conspired for the 
release of Mary (Jueen of Scots He died on the 4th of October 
1581 and was succeeded by his son, Henry, the 3rd carl (sec 
below) 

hbr the career of the lat earl see 1 oixi Cnnipboll Lives of the Lord 
Chancellors , F Foss Judges of England^ and the various state 
papers and letters of the reign of Henry VllI 

The 3rd carl wao Succeeded by his son Thomas (1607-1667) as 
4th earl When the dispute began between the king and the 
parliament he took the Side of the latter, but soon v.i\e violenc-e 
of Its leaders drove hitn into the arms of Giarics, one of ivhose 
most loyal advisers he remained thenceforward He was however 
very anxious for peace, and treated on behalf of the king with the 
representatives Of the parliament in 1643, and again at Uxbridge 
in 1 645 Having paid over i()COo to the state, Southampton was 
allowed to live unmolested m England during Uie Common- 
wealth period, and on the restoration of C harles 11 he was made 
lord high treasurer As treasurer he was rcmark.ible for his 
freedom from any taint of corruption and for his efforts in the 
interests of economy and financial order He died without sons 
on the 16th of May 1667, when his titles became extinct 
Much of his property passed to his eldest daughter Elizabeth 
(d 1693). wife of Edward Noel, ist earl of Gainsborough (^1641- 
1689) The name of the earl is perpetuated in London in South- 
iampton Row and Southampton Street, Holborn, where his 
I ondon residence stood After the death of I ndy Gainsborough 
the London property of the earl passed to her sister Rachel, wife 
of William, Lord Russell, the* patriot, and later to the dukes of 
Bedford 

In 1670 the mistress of Charles II , Barbara, countess of 
Gistleniaine, was created duchess of Cleveland and eounte&s of 
Southampton Her son, Charles Fitzroy (1662-1730), was 
created duke of Southampton in 1673, this title becoming extinct 
when his son William died in May 1774 

Ihe baron) of Southampton was created in 1780 m favour 
of Charles hitzroy (1737 1797), a grandson of Chirks Fitzro), 
2nd duke of Grafton, he being thus, like the holders of the duke- 
dom of Southampton, descended from Charles II and the 
dm hess of Cleveland The title is still held by his ehseendants 

SOUTHAMPTON, HENRY WRIOTHESLEY, ako E\rl of 
(1573 1624), one of Shakespeare’s patrons, was the second son of 
Henry Wnothesley, 2nd carl of South iinpton, and Ins wife Mary 
Browne, daugliter of tho 1st Viscount Montague lie was born 
at Cowdray House, near Midhurst, on the 6tli of October i';73, 
and suei ceded to the title m 1581, when he Ijerame a royal ward, 
under the immediate ctire of Lord Burghley He entered St 
John’s College, (ambridgc, in 1585, graduating M A in 1589, 
and his name was entered at Gray’s Inn before he left the 
university At the age of seventeen he was presented at eourt, 
where he was soon counted among the friends of the tarl of 
Lssex, and was distinguished by extiaordnury marks of the 
queen s favour He became a munificent patron of poets 
N.ishc dedicated his romapee pf Jacl H lUon to him, and Gtrvase 
Markham hes poem on Sir Richard Grenville’s last fight His 
name is also associated with Bariiabe Barnes’s ParOtenophtl and 
Parthen^pe, and with the Worlde of Wordes of John Elono,who 
was for years m his personal service as toaefier of Italian j 
But It w as a patron of the drama anej especially of Shakespeare | 


I that he Is best known “ My Lord 'Southampton and Lord 
I Rutland,” ^ writes Rowland White to Sir Robert Sydney ih 
I I 599 j come not to the court . They pass away the tim6 m 
iJondon merely m going to plays every day ’* (Sydney Papers^ 
ed Colbns, u 132) Venus and Adonis (1593) is dedicated 
to Southampton ui terms expre‘ismg respect, but nb fepefcial 
intimacy, but m the dedication of Lucrece (1594) the tone is 
very different “ The love X dedicate to your lordship is 
wiUiout end What I have done is yours, what I have t^ 
do IS yours , being part m all 1 have, devot^fi ybufs ” Nicholas 
Rowe, on the authority of Sir William Davenant, stated in his 
Life of Shtikespeate that Southartipton on fine occasion gave 
Shakespeare a present of £iobo to Complete a purchase 

Nathan prake m his Shakespeare and his (1819, vol 11 

pp 62 secj ) first suggested that Lord Southampton was the 
person to whom the sonnets of Shakespeare were addressed 
He set aside 1 homas Thorpe’s dedication to the “ onlie btgetter ” 
of the sonnets, “ Mr W ll ,” by adopting the Very unusual 
signifa anre given by George Chalmers to the worci “ begetter,'* 
whith he takes as equivalent to “ procurer ” “ Ml- W H ” was 
thus to be considered only as the bookseller who obtained the 
Other adherents of the Southampton theory suggest that 
the initials H W (Henry Wnothesley) were simply reversed 
for the sake of concealment by the publisher It is pqssible in 
any rase that too mm h stress has been laid on Thomas 1 horpe’s 
mystification The chief arguments in favour of the South- 
ampton theory are theagreerrent of the sonneW With the tone of 
the dedication of I ncrece, the fncndly relations known to have 
existed between Southampton and the poet, and the correspon- 
dence, at best slight, between the energetic character of the earl 
and that of the young man of the sonnets Mr Arthur Aeheson 
{Shakespeare and the Rival Poet, 1903) brings much evidence m 
favour of the theory, first propounded by William Minto, that 
George Chapman, whose style is parodied by Shakespeare in th^ 
2rst sonnet and in Love s Labour' s tost, was the rival poet of the 
78th and following sonnets Mr Ai heson goes on to suppose that 
Chapman’s erotic poems were written with a view to gaming 
Southampton’s patronage, and that that nobleman had refused 
the dedication as the result of Sfiakespeare’s expostulations 
The obscuntv surrounding the «ub)cct is hardly lightened by 
the dialogue 4fetween H W and W S in WtUobie his Aviso, a 
poem printed m 1549 as the work of Henry Willobie (qi>) If the 
sonnets were indeed addressed to Southampton, the earlier 
ones urging marriage upon him must have been written before 
the beginning (1595) of his intrigue with Elizabeth Vernon, 
cousin of the carl of Essex, which ended m 1598 with a hasty 
marriage that brought down Queen Elizabeth’s anger on 
both tlie (ontrmting parties, who spent some time in tlie 
Fleet prison m consequence The “ Southampton ” theory of 
the sonnets cannot be regarded as prbved, and must m ahy 
case be considered in relation to other interpretations (^cc 
SUAKEbPiARb) 

Meanwhile in 1596 and 1597 Southampton had been actively 
employed, having accompanied E<%sex on his two expeditiorts 
to Cadiz and to the Azores, in the latter of which he distmguushed 
himself by his daring tactics In 1598 he had a brawl at court 
with AmbroseWilloughby,and later in the same year he attended 
Sir Robert Cecil on an embassy to Paris In 1569 he went to 
Ireland with Essex, who made him general of his horse, but the 
queen insisted that the appointment should he cancelled, and 
Southampton returned to London He was deeply involved 
in Essex’s conspiracy against the queen^ and iti February 1601 
was sentenced to death Sir Robert Ceul oblamed tlie commu- 
tation of the penalty to imprisonment for life 

On the accession of James I Southampton resumed his place 
at court and received numerous honours from the new king 
On the eve of the abortive rebellion ol Bssex he had induced the 
players at the Globe Iheatrc to revive Richard 11 , and on his 
release from prison in 1603 he resuraedJMS connexion with the 
stage In 1603 he entertained Queen Anne with a performance 

> Roger JlTanners, 5 th earl of Rutland, a close ally friend of 
Southampton 
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'bf Loire’s labour^ s Lost by I^urbage and hia compm^, 'to J^hieh 
Shakfepearc belonged, at Southampton House. ' ' » 

Southampton took a considerable sharh in promoting the 
'colonial enterprises of the time, and was an active member of the 
Virginia coit^parly’s council. He seems to have been a born 
fighter, and tngagfed ih more than one serious quarrel at court, 
■being ilnprisoned fora short time in i6oj. He was in morcserioils 
disgrace in tOat for his determined opposition to Buckingham. 
He Was a vdlutiteer on the ‘Protestant .side in Germany in 1614, 
and in t6iy he proposed to fit out an expedition against the 
lia'tbary pitates. In 1624110 and his cider sori enrolled themselves 
as volunteers for the United Provim^s of the Netherlands aguin.st 
Spain. Immediately on landing they were attacked with fever, 
to which both succumbed, the father surviving until the loth of 
November 1624. 

■ ' There exist Uumerous' portraits of Southanrtpton, in which he 
If? depicted with dark auburn hair and blue eyes, cohipatible with 
Shake.spearc’s description of a “ man right fair.” Sir John 
Beaumont (1583-1627) wrote a well-known elegy in hi.s praWe, 
and Gervase Markham wrote of him in a tract entitled Hmotcr 
til his Perferlion, or a Treatise in Conimevdation of .. . Henry, 
^Earl of Oxenford, Henry, Earle of Soiitluimpion, Robert, Earl of 
J?«ex(T624). 

for .further information see "Memoirs of Henry WiiothcMcy, 
,th5 third Earl of Southampton," in Bo.swcH's Shakespeare (iSzi), xx. 
427 sqq., where many of the eleffies on Southampton hre |yrinlecl; 
also Nathan Drake, Shakespeare arid his. Titnee (iSty), ii. J-20; 
Sidney Lee, Life of WilliatH Shakespeare {iSph); Gerald Mas.sey, 
Tfie Secret Drama of Shakespeare’s Sonnets (i88h); Samuel ButUv. 
Shakespeare's Sonnets Reconsidered (1899), where there is soim: 
distinctive criticism of the Southampton theory (ch. v.-vii.); 
Wn aniclo by William Archer. " Shakospmrc's Sonnete. TheCasr 
against Southampton." in the Fortnightly Review (Dec. 1897); 
aud Sidj;i9y Lee's article on Sovithampton in the Diet.. Nat. Riog-, 
'arguin|g in favour of his identity with the hero of '(•he .sonnets. 
P. Alvbr, hi Das neite Shakespeare.' Hvangetium (Munich, tpoO). 
brings fiorward a theory that Southampton and Rutland. were Hie 
svuthors of the Shakespeare trageijUes and coraedios respectively,, and 
borrowed William Shakospeafc's gwue to ^994re thcjftsplves Trom 
iKlizabc! li’.s SLiHpidon. .... 

' SOUTHAMPTON, a munidpol, cGiimty, and parliamentary 
borough of Hampshire, England, a seaport, ai^id county in itscl/, 
79 m. S.W. by S. from Ixindon by the London cS: South We.stern 
railway. Pop. (looj)* 104,824. It is fitiely situated ' near the 
head of Southampton Water, an inlet of the English CInumel 
which forms the estuary of the river Test; on a peninsula 
Iwunded oast by the river Itehen, There are considerable re-mains 
of the old town walls, dating from Norman times, bnt'strcngth- 
enod on various later occasions. The most remarkable portion 
occurs on the wc.stcrn side, whore for a distance of nearly 100 
yds. tlie wall is arcaded on its exterior face. The wall was 
strengthened by towers at intervals, such os the Arundel 'Power 
at the north-western corner. The site of the castle, on the 
western side near the water, i,s built over, but the wall is well seen 
here. 'Phe ca.stle was originaliy a Saxon fortress, and waa rebuilt 
on the erection of the walls. It was partly demolished in 1650, 
and in 1805 its reconstruction was begun by the marqviess of 
LaJisdowne, but was not completed. Near the site there are some 
Very ancient houses, one of which, kncvwm as King John’s Palace, 
is of the highest interest, as it is considered to be earlier than aiiy 
example of the 12th century lin England, and is well prc.served. 
Of the aheient town gates the Bar or North Gate, .South Gate, 
West Gate, and Blue Anchor Gate remain. TI^ first three 
arc [important.; the South and West gates date from the early 
14th centuiy, while Bar Gate, as it stands, i.s later, and retain.s 
excellent Decorated work. Numerous early vaults remain 
tfocJpw the houses within the walls. The two old churches^ St 
(Miohajcl’sj the central toiwer and lofty spire of which rme. from 
•Norman arches, and Holy Rood, partly j 'ecorated, are greatly 
modernked. St Michael’s contoins a Norman font of black 
.marWe, comparable with that in Winchester t'athedral. All 
I Saints’ C hurch dates from 1795, and among numerous modern 
cthurohes St Mary’s, erected from designs by G. E. Street, is 
noteworthy, and 0GcU{hes the site of a Saxon churcli,. , The 


chapel of St Julian] AnglitaJl scHfced'ftre held, 

is of transitional' Norfnah' atxrhiteeturc, gr^tly altered by 
restoration. It was originally attached to tlic hospital of God’s 
House, founded in the time of Henry HI. for eight poor per.sons, 
the exi.sting buildings of wiu’cii are modern. In the chapel are 
buried the earl of Cambridge, Lord Scrope,' and Sir Thomas 
Grey, who were executed in 1415 outside the Bar Gate for con- 
spiracy agairust Henry V. 'Phe chapel was allocated as a place 
of worship by Queen Elizabeih to certain Protestant Walloon 
rcfuge.es. 'Phe priory of St Detiys, an Augustinian foundation 
of 1124, gives name to a suburb by the Itehen, and has left only 
fragmentary ruins, : , ; ; 

In the municipal offices interesting ancient regalia and records 
are kept, 'ilie Gildhall, used as a court-hoii.se, is ip the upper 
part of Bar Gate. Noteworthy modem buildings are the public 
library, com exchange, cu.stom-house, and assembly room.s.! 
'Phe Hartley Institution, founded under the will of Mr H. R.* 
Hartley, contains a library, nneseum, art gallery, lecture hall, 
lalwratories, and ix^fiool of scieiwx» and art associated with that 
Off .South Kensihjkon, Lotidon; the foundation was created for 



the advancement of natural hi$tory, astronomy, antiquities, 
and classical and Oriental literature. The Edw.ord \T. grammar 
school was founded in 1550 and reorganized, in 1875, inwi otxupie^ 
moilcrn buildings. Alderman 'Paunton’s trasJe school was 
founded in 1752, and includes a technical department. 'Phe 
ordnance .survey office 'is the lietidquartcrs of the ordnance 
survey department of Great Britain and Ireland. Tl\e Royal 
South Hampshire Infirmary is the principal of numerous benevo- 
lent and charitable institutions. 'Po the north of the old town 
are the East and We.st Parks and the Hampshire county cricket 
ground, and to Ure south the small Queen’s Park. South- 
ampton Common, with its fine avenue, north of the town, was 
formerly pi<.rt of the manor of Shirley. 'Phere is a statue in the 
park of Dr Isaac Watts, the theologian (1674-1748). a native of 
the town, in who,sc memory tl)u Watts Metnorial Hall wa.s 
erected in 1875. 'Phe headcjuailem of the Royal Southampton 
and the Royal Southern Yach/t Clubs are in the town. 

The history of the modern importance of Southampton as a 
port begins with 'the creation of a pier and hiirbour commission 
in 1803, and the erection of the Royal Victoria Pier (opened 
by Princas.s, afttarwards Queen, Victoria) in 183J. Jlgt its 
present prosperity really dates , from the openii\g of rail>vay 
CGramunicatimr with London in 11840. 'Phe hari)our is oi\e of thy 
finest natural harbours in the kingdom, and has the advantage 
of a double tide, the tide of tlie En.glisli ( hannel giving it high 
water first by way of the Solent and two hours Liter by way of 
Spithead. In 1890 the docks, 'which lie at thesoutlrorn end of 
the peniirsula, bocamc the property of thy London South 
Western Railway Company. I'hey measure alKXjt 300 acres, 
iconiprising ,ex.t.ensiyc quayp )^\Jbpth. tfie Jje^L.Md.. J 
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nvers, with 28 ft and upwards of water at low water of ordinary 
spring tides, and over 15,000 lineal feet of accommodation y the 
Empress dock, 18J acres, with a depth of 26 ft at low water 
spring tide, the outer dork, 16 acres, with x8 ft at low water 
sprmg tide, and the inner dock, 10 acres In 1907 the construc- 
^tion of a new dogk was undertaken, to cover 16 acres, with a 
depth of 40 ft below low water There are also two coal barge 
docks capable of floating 10,000 tons of coal at one time lliere 
are fave dry docks, having from 29 ft to 12 ft depth of water 
over blocks at neaps The Prince of Wales, or No 5 dry dock, 
opened in 1895, was at that time the largest single dock in the 
world. It is 750 ft long by 87 J ft wide at sill, and 112 ft at cope 
level In 1905 a sixth graving dock was opened, having a 
length of 875} ft , and a width of 90 ft at sill and 121; ft at cope 
level The principal passenger steamers sailing from the port 
are those of the Royal Mail Steam Packet Company for the 
West Indies and the Pacific (via Panama) and for Prazil and the 
River Plate &( , and the Union-Castle line for the Uipe of Good 
Hope, Natal, East Africa, &c , both of which companies have 
their headquarters here New York is served by the Ameruan 
line, the North German Lloyd line, Ac Regular steamers serve 
the Channel Islands, Cherbourg and Havre, the principal English 
ports, Dublin, Belfast and Glasgow, and local steamers serve 
Cowes (Isle of Wight) and other neighbouring ports The South 
Western Company owns the local railway stations (Town and 
Dock and Southampton West, besides suburban stations) but 
through connexions are made with the north by way of the Great 
Western and Great Central and the Midland and South Western 
Junction railways Among the principal imports are cocoa, 
coffee, gram (including Indian corn), fruit, provisions (including 
butter, eggs and potatoes from France and the Channel Islands), 
wines and spirits, sugar, wool, and other foreign and colonial 
produce Exports are all kinds of manufactured goods, such as 
cotton, linen, woollen, worsted and leather goods, machinery 
and hardware 

Southampton gives name to a suffragan bishopric in the 
diocese of Winchester The parliamentary borough leturns 
two members flie county borough was created in 1888 The 
town IS governed by a mayor, sheriff, senior and junior bailiffs, 
13 aldermen, and 39 councillors The area, which includes the 
suburbs of Shirley, Freemantle and others, is 4501 acres 

T/zj/orv ---There was a Roman settlement of some importamc 
on the site of the suburb of Hilterne on the b bank of the 
luhtn It was walk d, and inse ribed stones, < oins pottery, Ac , 
have been found It is probable that after the Danish invasion^, 
of the nth century the modern Southampton (Ilaftliwe, Suhamp- 
toft) gradually superseded the Saxon Hatilune as the latter did 
the Roman settlement the site being chosen for its strong! r 
position and greater facilities for trade It was a royal borough 
before 1086, and a charter of Henry II (ii«;4's;) declares that 
the men of Southampton shall hold their gild lilitrlies and 
customs as m the time of Henry I Richard I in 1189 freed 
the buigesses from tolls and all secular customs In 1199 John 
repeated the grant and gave them the farm of the ( ustoins of their 
own port and those of Portsmouth at a yearly rent of £200 
Henrv TTf m 1256 granted all the liberties and customs enjoyed 
by Winchester Grants and confirmations w'cre made from 
the reign of Henry HI to Henry VI , that of 1401 (2 Hen IV ) 
granting further to the mayor and bailiffs cognisanc e of all pleas 
to be held in the Ciildhall (guvhalda) The charter of inc orpori- 
tion was given by Henry VI m 1445, under which the town was 
governed by a mayor, 2 bailiffs and burgesses, while by charter 
of 1447 the neighbouring district was amalgamated with the 
new borough as a distinct county under the title of “ the town 
and county of the town of Southampton ” Further privileges 
were grinted by successive kings, and a charter was finally given 
by Charles I in 1640 Southampton has returned two members 
to parliament since 1295 The inhabitants appear to have had a 
prescriptive right to hold a cattle-market, which was confirmed 
by Henry IV m 1400, and later by Elizabeth Markets on 
Wednesday for cattle and Friday for corn are now held Trinity 
fair, dating from the year 1443, is now a pleasuie fair In 


medieval times Southampton owed its importance to the faqt 
that It was the chief port of Winchester It had a large import 
and export trade, and in the ijth century waJ> , the second wme 
port in England Wool was very largely exported, and the ^t 
that It was brought to this port to be shipped probably led to.tlje 
first establishment of the woollen trade in the W of England 
The rise of London as a port, the prohibition of the export of wool, 
the loss of the Winchester market after the suppression the 
monastic institutions, and the withdrawal of the coprt led to tlte 
gradual decline of trade from the j6th century onwards until 
railway facilities and the opening of new dockyards gave South- 
ampton the position it holds to-day 

See Victoria County HiUory Hampshire, ui 490 seq B B 
Woodward, History of Hampshire (London, 1861-9). Rev 
SilvesUr Davies, History of Southampton (London, 1883) 

SOUTHAMPTON, a township of Suffolk county, New York, 
occupying the western part (W of Easthampton) of the 
south-eastern peninsula of Long Island, S of the Peconic 
Bay and N of the Atlantic Ocean Pop (1900), 10,371, 
(1910), 11,240 Separated from the ocean by a i:iarrow 
beach only, in the south-western part of the township are 
the nearly landlocked East Bay and Shjpnecock Bay, and 
farther east arc Mecox Bay (landlocked) and other ponds 
near the ocean At tanoc Place, an old portage, Shinne- 
cock Bay and Peconic Bay are less than 3 m apart On the 
northern shore of the township are the small settlements called 
Flanders, Southport, Sebonac, North Haven and North Sea 
Nearer the south shore and served by the I,ong Island railway 
arc Speonk, Westhampton, Quogue, Good Ground, Shmnec ock 
Hills, Southampton (pop in 1905, 2213), Water Mill and Bndge- 
hampton, from which there is a branch line of the Long Island 
railway to Sag Harbor Good sailing and sea-bathing are obtained 
at several places, and the golf links of the Shinnerock Golf Club, 
at Shinnecock Hills, is one of the best m the country The first 
“ summer cottages ” w'ere built near the village of Southampton 
in the latter part of the decade 1870-1880, and the summer 
colony was long rilled the “ Nc w York Annex ” or the “ Annex ” 
The village of Southampton has been called the Newport of 
Long Island, m it is the Rogers Memorial Library (1893) The 
whale fishery was formerly impoitant, it began here about t66o 
The Shinnicock Indians long took part in it and many of the 
men of the tribe were lost in tin wreck of the “ ( ircassian ” here 
cm the 31st of Decembci 1876 ihe Indians now on the reser- 
vation are inostl mixed bloods with a large proportion of negro 
bloc'td Southampton was settled in x6io, probablv before 
Southold, by a “ rompanv of undertakers” formed in March 
1639 at Lvnn, Ma-.sac husetts, who received from James Forrett, 
agent of the proprietor, William Alexander lord Stirling, a 
patent dated the x7th eif April 1640 fur 8 m square of 
land and wheisc deeei from the Indians is dated the 13th of 
December 1640 fheir first attempt to settle was broken up b> 
the Dutch The name may ha\ e been taken in honour of Henry 
Wriothesley, earl of Southampton I he settlement was a 
commerriaJ scheme, and m spite of the rigid Puritanism of 
Abraham Pierson, their first pastor and a sympathizer with New 
Haven, the people voted to attach themselves t6 Connecticut 
(1645) The Mosaic law was adopted for the government of th 
township In 1678 Governor Edmund Andros, m a note to the 
home government said “ Our prinripall places of trade are 
New York and Southampton, except Albany for the indyans 
The village of Southampton was incorporated in 1894 

Sec Geo R Howell, Larlv History of Southampton, L I (2nd ed., 
Albany, 1887), and the T®®” Records (4 vols , Sag Harbor, 1874 
1879), with notes by W S Pclletrcau 

SOUTH AUSTRALIA, a British colonial slate, forming part 
of the Commonwealth of Australia (For map, see Australia ) 
It lies between 129® and 141° E long, has Queensland, New 
South W lies and Victoria on the E , Western Australia on the 
W , and the Southern Ocean on the S Originally its northern 
line was 26° S lat , by the addition csf the Northern 
rerntory the area was extended from 380,070 sq m to 
903,690, and the northeiin border darned to the Indian Ocean , 



SOUTH AUSTRALIA 


but by acts of t^io this territory was made over to the federal I 
government It is, however, described below | 

'the southern coast-Hne shows two large guhs, Spencer and 
St Vincent— -the first i 3 o m long, the other too Spencer Gulf 
IS open to the ocean, while St Vincent Gulf is partly shielded by 
Kangaroo Island, with Investigator Straits as its western and 
Backstairs Passage as its eastern entrance Yorke Peninsula 
sepaarates the two gulf s Eyre’s Peninsula is to the w est of Spencer 
Gulf^and at its southern extremity are Port Lincoln, Sleaford Bay 
and Coffin’s Bay, of which the first is the most important Along 
tl^e Gre^t |Austra}ian JBight ate several' small bays, and the 
junction of South and Western Australia is on the Bight Going 
eastward from the Gulf of St Vincent is Encounter Bay, through 
which there is an entrance to Lake Alexandrma, the mouth of 
the Murray River The Coorong is the name given to the narrow 
sheet of water, nearly 200 m long, formed by the Murray and 
separated from the ocean by a very narrow strip of land Lace- 
pede andi Rivoli Bay s are the only other important indentations 
of this coast In Northern Territory are several important 
indentations, Melville, Adam, Arnheim and Raffles Bays, Van 
Diemen’s Gulf, Port Essington and Port Darwin (lat 12° S) 
The Ciulf of (,,arpentaria divides the territory from Cape York 
peninsula of Queensland, the more important inlets on the shore 
of the gulf m Northern Territory being Caledon Bay and Limmen 
Bight The principal island belonging to South Australia is 
Kangaroo Island, situated at the mouth of the Gulf of St Vincent, 
It IS also the longest Australian island, measuring atom by 85 m 
at Its widest part, Off the north coast of Northern Territory are 
Melville and Bathurst Islands, the Wessel group, and Groote 
Eylandt in the Gulf of Carpentaria 
Mountain rangers are not an important feature of the country, 
which, on the whole, is level where not slightly undulating In 
the south of the state the principal ranges run north and south, 
the Mount 1 ofty range, beginning at Cape Jervis, runs parallel 
with St Vincent’s Gulf and at one or two points touches 3000 ft , 
Mount Lofty, near Adelaide, having an elevation of 2330 ft 
The Hinders range rises on the eastern shores of Spencer Gulf 
and extends north for several hundred miles, terminating near the 
so-called Lake Blanche, there are m this range several isolated 
peaks which attain 3000 ft , the most prominent bemg Mt 
Remarkable, 3100 ft , Mt Brown, about the same height, and 
Mts Arden and Serle, about 3000 ft The Gawler range, 
running across Eyre’s Peninsula, south of the lakes, attains an 
Elevation of about 2000 ft at several points Beyond I^ke 
lorrens the ranges tend in the direction of north-west and after- 
wards east and westerly , and occasional summits reach 5000 ft 
Northern Territory is traversed by several minor ranges, but the 
country has not been thoroughly explored and the heights 
and direction of the ranges have not been m all cases determined, 
no elevation above 2000 ft has, however, been discovered 
South Australu is by no means a well-watered country, but 
there are some fine streams in the north of Northern Territory 
In South Australia proper the Murray enters the sea at Lake 
Alexandrma, after having received the drainage of three states 
The Torrens, Wakefield, Ilindmarsh, Tuman and Gawler are 
unimpbrtant streams , on the banks of the first named is situated 
the city of Adelaide Prom Queensland flows the Barcoo, or 
Cooper’s Creek, into Lake Lyre, which also receives the Macumba, 
with Its tributary the Alberga, and several other rivers These 
are rivers only when they arc filled with the torrential rains of 
the interior, and for the most part are depressions destitute of 
water Northern Territory is marked by an absence of water 
except at the extreme north, where there are several fine rivers, 
some of which are navigable for over 100 m , the most note- 
worthy are the Roper, flowing into Limmen Bight m the Gulf 
of Carpentaria, the I iverpool, the South Alligator, the Adelaide, 
the Daly and the Victoria 'There are numerous lakes shown 
on the maps of South Australia, but none are permanent, they 
are depre^s>ions filled ty the rivers jn times of flood, but otherwise 
wab. riess or containing shallow pooL of salt water (T A C ) 

~Kiouth Aastfaha may bo divided geologically mto four 
parts, the geology of each of which is so distinct that they may be 


conveniently considwetl apart These divisions are (i) the Great 
Valley of South Australia and the adjacent highlands that border 
it, (2) the Lake Eyre Basin, (3) the Western Plateau, (4) the basin of 
the Lower Murray, with (5) the Northern Territory 

Tlie western division consists of a plateau of Archtan gneisses, 
granites and schists, which extend across Australia from tl e Lyre 
Peninsula on the south to the northern coasts on Port Darwin 
In the south western comer of the state the Archcan plateau is 
separated liom the bouthern Ocean by the Cainozoic limestones 
of the Nullarbor pHins, winch extend from the shore of the Great 
Australian Bight bi the foot of tlie Great Victoria Dtsert Thence 
northward, the Archean rocks form the whole foundation of the 
country, until they t nd in a searji, the so-called coastal ran(,e, 
to the south of the Gulf of Caiyentana, and in the exposures near 
Palmerston, on Port Darwin This plateau bears occasional deposits 
of later age The chief of these are the Ordovician rocks of the 
Macdonnell Cham they there tiend approximately west north 
west to cast south eist and rrprts. nt j)art of the old Lower Palaeo- 
zoic mountain chain, which apj)eirs to luve once extended across 
Australia from Kimberley to Adelaidt and Tasmama To the 
north cast of the Onlovieian rocks of the Macdonnell Chain arc the 
Cambrian deposits of Tempo Downs and the head of the Herbert 
River Some Jurassic fresh water dejHjsits occur in basins on the 
plateau, having been jiroved by a bore, now bemg put down, m the 
hope of forming a flowing well at Lake Philhpson , 

In contrast to the striking uniformity of the Western Plateau 
IS the geological complexity of the part of South Australia known as’ 
the Counties,' including the settled districts in the south ol the 
state around Spencer Gulf The country is underlain by Archean 
and granitic rocks they are exposed m tlie Gawler Range to the 
west, in the Archean outcrops near the New South Wales frontier, 
on the railway to Broken Hill, and at the foot of the highlands, 
along the western edge of the Murray basin The highlands of 
South Australia consist mainly of contorted Lower Palaeozoic 
rocks, including the best representative in Australia of the Cambnan 
system These Cambnan deposits, m addition to yielding a iieh 
Cambrian fauna, contain a long belt of glacial deposits, the disco vt ry 
of wluch IS due to W Howchin 1 hese highlands form the w hole of 
the mountainous country to the east of Lake Torrens, they extend 
southward to tin highlands behind Adelaide, and form the axis of 
Kangaroe) Island, while a branch from them forms the backbone 
of V orke Peninsula The highlands end to the north along a Ime 
running approximately east and west through Mt Babbage and 
the Willouran and Htrgott ranges to the south of Lake Eyre 
1 he country to the west of Lake Torrens is a plateau, capped by the 
Lake Torrens Quartzites, which are apparently of Upper Palaeozoic 
agi This plateau has been separated from the South Australian 
highlands by the tormation of the nft valley, m which he I^ke 
lorrens and Spencer Gulf St Vincent Gulf occupies a foundered 
area between the Mount Lofty ranges, the Yorke P«unsula and 
Kangaroo Island The south eastern comer of South Australia is 
occupied by the basin of the Lower Murray, which m middle Kamo- 
zoic times was occupied by a sea, in wluch was laid down a thick 
senes of marine sands and limestones These rocks liave yielded a 
nch fossil fauna from the clifis beside the Murray In the southern 
part of this district theie is a western continuation of the ba.saltic 
sheets so consjiieuous in Victoria Some of them h ive been ejected 
from volcanoes, of which the vents are still well marked 1 he best 
extinct crater known is Mt Gambier 

The Lake Eyre ba-sin oecuines a vast depression to the north of 
the South Australian highlands it is bounded to the west by a line 
of ridges and mountains of Archean and Lower Palaeozoic rocks 
wluch connect the north-western end of the South Australian high 
lands with the mountains on the Archean plateau at the head of the 
Macumba and the Irinke rivers The Lake Eyre basin was oceujued 
m Lower Cretaceous times by a sea, which extended southward from 
the Gulf of Carpentaria and it appears to have been bounded to 
the south by the northern edge of the South Australian highlands 
i In this sea were laid down sneets of clays, known as the Rolling 
i Downs formation After the retreat of this sea the clays were 
I covered by the Desert Sandstone which has been cut up by denuda- 
tion into isolated plateaux and tent shaped hills On the margin 
I of the Desert Sandstone in Queensland there are some marine beils 
! mterstratihcd with the Desert Sandstone, and the fossils lix its age 
as Upper Cretaceous Ihe origin of the Desert bandstone has 
given rise to considerable discuvsum but it is no doubt in the mam a 
terrestrial formation including some lake deposits The surface 
is often converted into a vitreous quartzite bv deposition of an 
efflorescent chert Obsidian buttons are scattered over the central 
deserts, and have been regarded as ol meteoric origin they have 
also been considered proof of local volcanic action, but they have 
probably been scattered by the abongines Extensive estuarine 
deposits of Pliocene or early Pleistocene age, with a nch fauna of 
extinct marsupials and birds, occur on the plains to the east of Lake 
Eyre 

The Northern Territory includes the mountains of the Macdonnell 
Cham, and all the countr\ thence to the northern coast It consists 
of an Archean plateau covered in places by Cambnan and Ordo- 
viaan deposits io the north of the Victoria River and the Roper 



SOUTH 'AUSTRAUPA 


RrveP, thfc coiiutry nsos Mite a Il'ich, dfeswt^ table land of Aifchean 
rotkspliiit round the coast thtra js a tottfital plain indurtib^ Permo* 
Girbonifonoiis, Cxetaccdus and C uno »>id tU*poliiti ' The Cmtateous 
dppo iis incliult ammonites nf the variani type and* a species of 
Aw>eila 

1 he chief mineral product of bonth Australia is cc^por, tlie nwnM 
of which ocoui m Cambinan lltwcBlones along the \vi stern 'edge of 
the South Australian hlghlaluls at Moonla, Wallaroo and Burra 
Burra Gol 1 occurs ih nuhiciTnis small mint,* m the South Australian 
highlandbt and also irt the Wtitcm I’lafcau, as In tho T ircoola 
goldfield and At the Northom 'J cintory, in tho Arltunga goklfichl, 
»t tlie easrtejfni end bf th<> ftacdoiirtelJ jclmaln <^ild and tin ifcro 
scattered in tho Anlhtnn PortinsuU of the Northern fomtory but 
hitherto the ^^Idi-rtinis of South AiiBtralia ha\ o boon less iraporlant 
than tfiofee of any othtf <>f thq Aufitnhan states' The only cotU 
ddpofiits arc tliosc formed irl 1 urns trine doposltis of |uiassic age, da 
at Loigh's Crtek, oast of Imko Torrohs, whtic thby liavc boon 
mined 

Most of th6 gi'ological Ihforniation regarding* Smith Australia is 
scattcTtd in abodes bf ly'JyjitS, mainly h> H Y L Brbtvn, niilihshed 
in the parWafntntary p&prt-s 6f South Australia There are also 
numerous' reports by K Tate, W Botwhin, Ifs-c m tlhe Jf 

S Ausiriih Tho geblogy of the Macdonwell rabge is iksmhtel 
m the ie<jiofts'ef ,iho Mbm Eiqysrtliiion, and the faun t bC Bahe't uUa-i 
bonna in ilfriwoir? 'Ivpiied by Stirling and ZHte, pubbuhivl liy Uw* 
Boy.il Socaety ol/ Soirt h AnSfimha. The literature is oai.ilktgviod in 
(bill's Bibho^raijbkiy of '^oKtk AtistfahA (AdoUido, laBs), and that of 
tliL Lake Lyre fiasin and Sta adjaoont isl inds in J W Cvrogoiy, The 
Head Heart of Awstraha fhe Mloctno iiwjaiie fauna has 

boon catalogued last by Denntnt and Kitson, Records 'G»ol Suyvo^f 
Vtoiona (1405), Nio. IL (J \¥ O ) 

Fothtn South AusifrallA is not separated •Prom the TiOTghlKWiling 
colonies by any n ihiral boundaries b( nee the fauna IndarVes 
many aniniols winch are also to be foitlKl in the land Pyittg to the 
oast and avdsft Tho northern hsUf of tht colony toes within the 
tropics, and bosses'^ou a •tropieal fauna, which is, however, bi adlically 
identical tviwi that of Northern Qiiediij 4 b.n 4 Irt up 4 te'<!>f its rwim«fts< 
extent north and south, and a ooindpijhiding divcrmpy in tlwiaib, 
the colony Is iroort* id ateinal life than its rteigWboum It posasssos 
tlnrty-fivo 'gbhOih. of ra.sfnmals Tliosc inuliUle both ganora cd bho 
order Afhnotre*Hata^i^6 J thsdna, or Npm^ aftit'-cater, m<\ tlie 
OrmtkofhyHchm, nr duck billed plalypWs, bhth of vvh«'h laro fotind 
alHo m EAiitetn AiWtmha feud T asmania 1 he other ord'Cr of Matn-> 
mtha cisSOclatotl With Austraha, tho Ma^sutp'ialta, is wull rofribsCnttil 
m Rmith Australia It contains seven gemera of 'Mairbpotitdae 'Ot 
IcangarOoS, rticlluding the wallaby and kaiiKaroo rat, /omt p^mra ©f 
Phalmgt-sttdde or Op^sSutns, and five speewe of l)a<ivUfiSae, 'or 
“ native cats ” Two genera of this family are picakar to Uio 
regioii^^tho Chaetbeercirs ahd the AtdtchtnofHp^ the fatter is foiimi 
m the mtwrfot It A a moused ike 'nnhAal 'DWth Utge 'ears, and is 
remarkable fek tlit oToifgation of Its foitvann aiul liindThot and for 
the coWifftete* absoiicc of the hullirv Th» H^hatteolomv^,, or wornbat, 
oneof thelarge'stof tht tharimiilale, is alsoffoimd in South Annstr Uia 
and tho curioiis Myrmerolnwi, or wntMOlitor of Western Australia 
This tematkablb animal is about 'the elws of a stiniiiol, it ^losscsfeog 
fifty-twb toclh (a pfealcr number thsMi any known sjuadiapetl), and, 
unWko tHeothenr ihembirw ofiits order, tlu ^omvle has no pouch, tlx- 
yoohg hangmg frnm mpplos concealed aurtontefst the haw of hoi 
abdonuu I hr t hot wpia, with pcwurtiarty stonricr limbs a*uJ a 
pouch opening baofcwsuds, is found mftho iiiteiidr Wio leiljaimni' 
MammcuiA consist Of the dingo, or itatxva d6g^ and a IcW spceiOj 
of Murviae the mouse 'fkmily land Ckeiropiera, or bits Thoro aio 
about 700 species lof birds iliclhdmg fa i^ocios of parrots (Jtf the 
9 families punUmr to the AustlaUan tegionu, aa© a\TeU roprosintod, 
mcludmg ins Mi^hpha^tdae (Ixmcly-suckori)^ (cooJoatoos), 

Platyarmdae (broud'-tailf d and jgrass paralvoete), iMe^atpodtBao 
fmound*mak«rs) I and Ca-^Hortdar (c ussou otuds) bbe lo tinaiued 
lUmiiy a.8 ttcpmbsirtacl by the DtpiTumcs, or purii, <wbiCh is bunted ih 
some paits bf tho cokmy Ri ptilcSiate tairiy ic^nrt lentod thurtiaco 
nftorn species lof poisonous MttUoes He lixards aii© vuny ptculiax. 
South and Vfestern Austrrilia obnlam twelve poculi ir igt-oierta No 
tailed Aniphtbia oiiat in irhe oontinont, i>ut frogs und toadb laro 
plentiful 

i^/onif-^Tl*e plant snbcios tesembfc thouo of iho 'eastern colonies 
and Westten Australia, but are moie limited in vafioty. Ihe 
Colony, frtim its drynas, lades a numlx'r known oisewlicro Enor- 
mous arofts aio dlmost rWilutt of forests or of Uinlxir tites, Tho 
JIucalyptHS family, so vahiable for titnbor and gnm ns 'will as for 
rinnitary 'rt iboiis, nire foulv leiwesonted Acacias ate abundant 
the bark of Homo being an hi title of cortirftorce Mlindois range 
has ntitoh bf tho valuable migar-gum, Liualyptus Coryneealyic, 
•which IS bmng now jn-eteived in foicst reserves Its limber is 
•i’Vry hard and sttong, not warpmg, h si'stmg damp and ants Tho 
head-liowored blnhgvbark, tic mpttellata, has a jiorsistent bark 
A sort of sliiiigy o n k, 7 uc tetrodonta, is found lu Northern 1 emtory* 
The igou'ty*«tem tree (AdaHsonia) dr monkey-bread of the liortlh is 
a sort of booliab About' 'jdo northern plants are In ban riw 
lamOrinduswMca occurs m Arnhem land, with native iicc lattana 
And Wild'tiuUuog The ceilai is of the Indian variety Bums are 


numerous in the south, palms in thB nartn, anhong (bhetaosltilieauitilui' 
IS the Kentta acumtnaia RankMas afS Yhty commop m sahily 
districts Plowenng shrubs a^g cpnuuonan the south There pc 
1^0 krtown passes ih Nbrtncrh lemipry ‘ 

Fishiriii — Whalirtg Was formerly 'an' important industry (about 
Enoountor Bay, as sealing was in Keuigaiioo Island TbS iwh^esi 
have in,igi»tftd anil the ssals are eKterwna^ed, 4^xi the- north^fhi 
side fjrepang or li$che mer fishery is cajol’d on, and pearl lishenca 
hive been e-,t'ablishoa Of nsh vyitlifn ^bloYiial watcTs there kre 
foHfy-‘tWo tibcidiat ghoeta Thb tropical north has kirrtilar fish to 
those of north 'QuoenfUdiid, while those of southern bays resemble 
many of the rpocirs of Vietorla, Tfismania and New ^oufh. Wales 
There arc th^.barracouita, bomtQ, brpam. carp, catfish, rock, cod 
ahd Murray cbd,'cortger, crayfish,'^<iuftle, dogfish, cel flatfislo, flat 
head, flounder, flying-fish, gadflsh, gra'yhng, gurnard, hake, John 
Dory, ray, salmon fso-a^iUed), auhnapper, seahorsoi shark, sole, 
Siliuid, swordfish, whiting, (Ic, Though called by Lp^hsh inamus, 
thi fish do not glwsys corjcs^xind to |;hose)in I^urope , The Murray^ 
Cod iS a noble fresh waif r fish , 

C'hfMte -'t'The climate di South Australia propter is, dn thfe whole 
extrehiely healthy, ahd in many respectsl rcsembleB tihat of sotuthern 
Enriope In the south oastwi pomuriof ithestat^,th^ pppng and 
winter seasons are nlpst pheasant, apd although tlie thermoincW 
ticeai'ieirtaUy registers high in summer. Hie heat is ary and much 
liiorc endmablc than a much les'ier heat nia moist climate In thfc 
mtirior dUtnets, hoivtvtr, the hisit is aoitottimcs very trying td 
Europoapb In Northern Territoiy the olfiinate is of a tioiuval 
ehvJra* ter, except on the table lands w hero it is co!rap4ra|;ively cooL 
Observation has dcltrmiricd the irea of 'the state adafned by 
li:*a,febn (Sf Seasonal raiWS t6 the growth of wheat, and m this area 
crops are almost ocrtani , agwculturb mitside thas ancaas; howeteotj 
j>ur*ly sptx/tilative Th^ avnpigv inunffi^l at Adclavde token for 4 
jxnod of 52 y^ars was 2i 204 m* As the run falls seasonable 
timis the quantity is suffiiunt for cereal cultivation The riiaici- 
mum shade temperatui^ recorded ht Adfdhide Observatory m 
jgojrtvns 300 7”— tlie lughcsf tonauy AmaUralian cltyt the minimmif 
w IS 5 J 8 ami the me in tt mpeicature t>l a 1 

Papuiaitpftj-^-Thc populattoif of South Austraina in uB6o Was 
11:34,1X2, and (the pwwdnte was tihird in) Hriportonce among the 
f.tUtfis forming the lAaistcalasiin igiiwR in' 1870 tlbe population 
ttOod ait 1183,797, and Joa i 89 o at e67,,573 , in 1890 it was 319,414, 
in (162,604 and>2|t the end of 19(^5, 378, .208 Thfise figures 
ant mplusftvc of the population ihf Northerti Tiemtory, the pro- 
viiflMA (crf iSoutli Austcailia, properly tso called, containing 374,39$ 
mliaJajUint&, <ind LNorthecn Teriiitory,' 38x0, the rtspocUve .density 
of the two dtvtsicBifi beirlg lonei person per squUte mile and one 
phr i2S«q im 1 iThe icstumated ipoptikttpn .of jAdelaide m 1905 
Ivor i75,©o<j> The rtwnnijcd of males in 1905 .ms 197,487, and 
the fomalfes 480,7211 Tlho hirtlis m the isame .year "wicie 8868 
and the deaths 3864, representing 0344 and 1005 per iood 
of population i-espettively Ihe turth-rale has declined 
greatly*. 


TUvuting the yaass ifaom 58G1 to 1903 into fivo-y daily groups the 
following were the average birth iiafce — 


Tciiod 

Bill ha per tooo 
of Bopiilatioti 

Period 

Births per loob 
of PoiAflation 

1861-3,865 

44 H 

18S6-1S90 

34 48 

1806-1870 

40 60 

1891-1895 

1 31 24 

1871-1875 

37 24 , 

1896-7900’ 

1 26 59 

l8;l6Jl88o 

38128 ' 

r $00-3 905 

24 46 

1 1881-1885 

38 jb 




Ulqgitwnatc qirtfos me lessIrcqucalinibouitU Australia than elsewhere 
in Australia, m 190^ the proportion of illegitimate to Icital births was 

i V % ' 

Tho death-fltite has lahvays boen remarkably light, nbt having 
(wctiMclcd 33 per 1090 an any ytarfwnce niitio fjie avoraiges for each 
quuiqucnmal pci,ipd from ww as follows --- 


Period 

Deaths per roo© 
oi Pcniulation 

Period 

' Deaths per tooo 
of Population 

J801-.1S63 

^5 70 , . , 

1886-1890 

r 2 55 ' 

1806-1870 

15 01 

1891 1895 

TibS 

T87i-t873 “ 

‘ r 5 83 

1896-I.900 ^ 

11 93 

j87A-,ifi8o I 

14/90 1 

ipoiH-pcoos 1 

ao 78 

1881-1883 

H 7 I 

• ' 1 

i 


The excels of bitths pver deaths tn ,1995 

looo oF jjopulatlon The rmitibter of rt*im 1 agcs telcbratea durihg IQ05 
watt 2399 , this reHfcSohts a TilAfriago^ilEtte of 6 87 'per 1000 ' * Thte 
BJVivslihtr of divonctes and judicial sepwaUons during the tea years 
ofosmg with 1905 iwias 
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The people ^re mainly of British race , out of 362,604 persons 
whose ^i^i-tl^pkqe was astertatpetj a^ the cep^us of 1901, 348,352 
Were of British pi Australian parentage, tlie number born in the 
Cximmonweah-h Ijeing 289,440, and in South Australia itself 
27t,67i, 9396 were born on the continent of Europe, of whom 
6664 w^rc Germ.ins, and 93:^ S^'andmavians and 3253 were 
Chinese The tptal forcigurlwru element of the population 
numbered only 3 73 % 

Tlic c^sus liowed the number of breadwinners in the state to 
be 15^,296 -120,328 nvU<fs apd 32,908 females Agriculture, the 
lUT^n industry, provided employment for 34,180 persons, of whom 
83,039 wertj! ytalus and 1147 femdes Pastoral pursmls employed 
4193 dairying 2868, and muung O301 The mduslnal class may 
bo cliYldcd into (a) persons fjMtagid m manufacturing industries, 
i8,r()3 males, 67O1 females , (b) peisons engaged m the construction 
of buildinga, railways, roads, *c numbering 8O52, and (e) persons 
engaged ijn ptjicr industrial, pursuits, 7057 — these are chiefly persons 
whose census description is merely tabouicr The commercial 
class, including trades pf all kinds as lycll as persons engagul in 
finance, nuinbeicd 20,105, lurnuly 17,080 mahs and 3085 females. 
The profesjipnal class comprised 5172 males and 3485 females, or a 
total of 8857 wkde the flomestic class— compiisnig pci sons epg igc d 
m pro\ iding bo ird lucf lodging, hotc 1 and n siauiant keepc rs, as w ell 
IS servants— numbered 17,981, uamcly 3452 mjJis and 14 529 
females 1 he foregoing classes sliow tlic distribution of emidoj rmiit 
amongst the 1,^3,296 bn idwmneis, the lemamdcr oi the population, 
eoippru’ing 2P9,3o8 peisonS| (04,094 males and 145,214 females) were 
clependcnt on the breadwinners 

Admimstmiiov — South Australia, as one of tlie states of the 
Commonwealth, returns six senators and scicn icprcscntatncs 
to the Federal parliament Tlie local parliament eoasists of a 
Legislative Council and a House of Assembh The former has 
eighteen members, eleded bv the districts into whuh th< state 
IS divided for that puipose, the fram luse being limited to jicrsons 
with fre,ehold or leasehold cstite, and to. oiiupiers of dwellings 
of £25 annual value, while the Assembly contains 42 mtmlicrs, 
eleeted by 13 districts , the eUitoral cpiahficatio is for the 
Assembly are the attainment of the age of 2t yc irs, md huing 
been upon the elcetoral roll not less thin monlhs Women 
have Uie right to vote 

Local Government — Adelaide was the fust AnstDlian cit\ to 
acquire the right of silf-goveinmcnt on the 31st of October 1S40 
the first municipal elections in Australia wcie hdd m that city 
There art- 33 mumcip'-l couneds and 142 dislncl eouneils m tlie 
settled paits of the slate, the iri i under local go\<rnmcnt being 
about 43000 sq m Local rates n a'.jcsstd iqion the a mined 
annual value of the laiopeilies liable to be lated and the imount 
of such ttsscbscd annual value was, in 1905, £2,739,808, and the 
cajutal \ahie 55 mdlioniS The revenue of the v..iious loeil bodies 
in 1003 w IS £291,723, of which £170 235 was obtained fiom rite ,, 
£30,918 from government eiiflowment md £93,870 fiom other 
sources /i 30,489 was spent on public works a he total debt of the 
local bodifs in that year w is £102 261 

Lducation — The bputU Ausli ilian sjstem of poi>ular ediii ilion 
in its present form dates from 1878 It is compuLorv, secular mil 
fice Tlv eompvuSoiy age s aru over seven uid under thntcen yeais, 
but children wl^J Imve atlamed a ceitim Uandard «>f education aie 
exempt from compulsoiy alien lance Religious insl ruction is iu>t 
allowed to be given in state schools tveepl out of oidinarj'^ scheiol 
liours bveoiujiiy instiuction is 111 the hands of piivate and 
denomination il establishments, anel the university of Adelaide is 
well endowed anj efficient The jtate maintamed in 1905 722 
■"chools, with a gross enrolment of 59,026 pujnis, and the average 
attendance vvqs ibout 41,807 The sum expended m thit year on 
public msliueiiem was £181,583, and eif that amount £150,000 w is 
on account of primary instiuetion Although education is free Iho 
m tructiondcpaiiineat has a small revenue , this in 1905 amounted 
to £12,783, of which £6131 wis derived fiom lents, £3630 from the 
sale of books and school mateiial, and £682 from fees, the greater 
portion of Ihu fees copus bom the advanced school for gnls, the 
remainder btnu’' jiaid bypupils attending classis m agiiculture held 
in the public schools Tiic average cot>t of piimary instruction to 
the state, including cost pf school prcimses and maintenance, is 
about £3, IIS 4ld per scholar m avci age attendance Tiicievenuc 
of the Adclaido. Univeisity m 1905 was £21,462, 15'’ 7d , of which 
£6639 was obtained from the government, £9845 from fees and 
£4979 from other sources The number ot students attending 
leclnres duryig the same year was 595,. of wfiom 366 hafl matricu- 
lated Tcchnipal ed,ucation is well auvaneeej, tlfc School of Mines 
and Industries, fpunded m 1890, had la 1905 nn enrolment of i6oo 
students, Piivate schools numbered 213, vviit)r 725 teachers and 
Ip,2p6 ^ehjoUrs Of the tea,chcrs 559 were engaged m general 
m'^iruction, while 166 were specially engaged in particular subjects 


J he pcculiaiily of religion is the strength of the non-Episcopal 
churches The Church of hnglind which includes ovir 40 % of 
the population of the other Australian states, claims only 27 % in 
South Australia an<l the Roman Catholic ( hmch, whose adhertnts 
number 22 % in th( other colonus, numbers about 14 % m bouth 
Austriln The Presbyterian ehmehes hive dso fewCT supporlirs 
for only 5 5 % of the population belong to such churches, comparesl 
with 13% in the other colonics To the Wesleyan churches 
19 of the poinildtion belong, to thi t-ongre*’ itional chnrclies 
3 7%, Biiitists 55%, Lutherans 75%, and other Protestants 
ilxnit 8 % 

r inance —For the ye ir ending June 1905 th^ slate had a public 
revenue of £2 798,8^9 which is equal to £7, los 2d per inhabit int 
This amenint includes revenue received l>y the tommonweilth 
government on behalf of the stab Ihc pnncqnl soimes of public 
revenue were customs duties (balance of amount collected by the 
Commonwe ilth governmemt), £555,6ij2 land, income uid other 
taxis £332,030 ladways, £1,270 481 public lands, £192 337 uthfr 
levtmie, £527,843 In li^r the rovanue of the piovince was 
£778000 or £4, 4“- 3d por inhabitant fioin tbit year it rose rajvidlv 
until m 18S1 it stood tt {,2,172 ooo, or £7 16s itvd per head , in i8qi 
it was £2 732 ooo, 01 ,iJ8,Tis id pe'r luad Tlu^ expx nditiin for the 
year inded the 3olh of June iex>5 was as follows railway worl mg 
expense s, £73!, 636 public instruction £181,583 mle rest and chat ges 
of public debt, £1049,643 other services £915261 1 he eicbt 

chapgcb amount to /2 11s 8d per luad and ibsorh 36 28 % of the 
total revciiiH eif the tale Agam'^t this must be idietel the net 
return fiom services iqion vvhieli the leian moneys vve^e exjunded , 
this amounts to about £746,459, so that the renl bin den of the 
state s de bt is reeliie cel tei £ 3e)3 1 84 pe r annum On the 3e ,lh of ] une 
1905 the jnililie dibt eif the state stood at £28727,895 which is 
iqu il tei £78, js id per hea<i and the ])Uiposc-s for w Inch the debt 
wesinruife d were raiJw ay consli uclion and eejuipment £13,732 567 
water supply anel sewerage £4,093^38 telegraphs and telephoms, 
£i ore) 7 38 and othu woiks and strvnccs not producing due ct 
re V ( nue £8 990 052 These figures inclnelc the debt of the Northern 
Perntejis^ 1 he anienint of the elebt «it certam periods beginning 
with i' 61 vv IS — 


\(ir 

1 otal Debt 

Debt per Head 

rS6i 

£ 

S6(),5oo 

1 8 d 

(> 16 8 

1871 

2,167,700 

II 13 7 

18S1 

11,196800 

30 2 I 

1891 

20,347 125 

62 9 2 

10 )i j 

2t>, 32 3,805 
28,727,895 

73 2 6 

19 >5 i 

78 I I 


Defence — As part of the Commonwealth the defence of South 
Australia is xindcrtakin by the Fedcial government On the 31st 
of Decembci 1905 tlie delenet force of the state totalled 5066 men, 
eennjniMng 1203 partially jMid trooi^s, a paid staff of 37, uul 317b 
riflemieu In adilitiou to Uic land force Inert is a eoqis of 127 men 
cajiabJi of bi mg employed ou local war vessels, or as a light artillery 
land force 

Minerals ^ — bouth Australia, though without coal, was the first 
Austi ihaii colony to hwe a metallic mint, tnU the first to possess 
a gold mine In 1811 the wheel oi a diay, going over a hill near 
AdO udt, di'-clobcd to view ilvir k id ore In tht midst of the bad 
times m 1843 the Kapunda copper mine was found In 1845 the 
wondeiful Burra Buna cnjipci was Inst wiought Ihe land, 
10000 'cies, cost £io,tKx) and for several yirirs the dividends 
to shanhoklcrs vveic 800 per annum The first colonial 
miner il export vya-, 30 tons of lead ore, value £128, m 1843 Ihe 
eopjxr deelmed as pruts fell It was £32,,, 983 in 1885, when lates 
were /50 a ton, but f/bi 386 ten years lx,iore with over /90 In 
1 886 most of the mines were elosid Between 250 and 400 m 
north of Addaidt a very iich copper district exists Leid is 
vary abundant Mmginose, nickel. In ninth, antimony and silver 
have been mined Tm is seen m grimtic places Iron ocems m 
almost all foiniations ami in ill contlitions Then is abundance of 
hai ra itilt , luie leeous, bog anti othen ores rich in 1 he met il I alisker 
uul other imues jiaitl in silver The vvoudeilul Silv i iton, of Baiiur 
Raiigt s, m a dt serf, is just oiitsuk (lie bouiulary , though 31)0 m onlv 
from Adt 1 iide while 600 from bv tint v (toIiI was got from a tiuarf/ 
vein at the Victoni mine, near Adelaide, as cailv as 18 p,, but did 
not pay the company Pvrlial gold working has bren conducted 
it Eeliungi, Ac, in southern hills Tluie aie luh illuvial and 
quirt/ gold mines in Nortluin Teiritory , at fiom 100 to 150 m south 
of Port Daivvm For the ye ir 1 884 the y icld was £77,935 Of 1349 
raincis 1205 were Chinese Gold is now vTOrktd at Waukarmga, 
225 m north of Adelaide Copper, tin and silvtr are found m 
Northern Toiiitory Amtmg other mmerab asbestos, roofing 
slates and fine marbles may be named Some forty years ago 
iprtcious slonts especially gainet'’ -’ud sapphires, wire giflurcd m 
thy Barosaa Hills Carbonacious material is found at the Coorong, 
i^c , yielding 50 % of oil Like Lyre has a rude coal Kapunda 
marble quariy is a suecesb Ihe great copper mines at Moonta and 
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Wallaroo are still worked, but the production has greatly fallen off 
In 1900 the value of copper raised m the province wa^ 1^386 015, and 
thf* gross production to the end of that year amounted to ;if22,32i, 969 
The production of copper in 1905 was ;^47o,324 t»old to Hie value 
of 1^85,555 was won in 1905, being chiefly obtaineel in Northern 
rerritory, the total production of gold prior to that year was 
2,764,336 The value of mircraU other Ilian gold and copper won 
unng 1905 was ;^96,672 In 1871 the mineral production of the 
state was valued at ;f72 5,000, in r88i at;^42i 000,1111891 at/395 000, 
and in 1905 at ;£652,55i 

Land System —The aggregate area of South Australia, exclusive 
of the Northern Territory, is computed to be 380,070 sq m or 
243,244,800 acres About 136,828 sq m , or a little more than one- 
third, represent the limits within which the country is at present 
occupied The 4(3 counties proclaimed to date embrace an area of 
80,453 sq ra or 51,489,920 acres, of which 7,955,305 acres are 
purchased, 3()5,520 acres are partly purchased and 121,735 acres 
have been granted for public purposes, making the total area 
alienated, wholly or conditionally, 8,442,566 acres 176,537 aerts 
are set apart, but not granted, for forest purposes, and 42,870,817 
acres are still in possession of the Crown but occupied under various 
kinds of tenure, chiefly for pastoral purposes In addition to the 
land ahenated, there are 17,104,062 acres held direct from the Crown 
by 19,511 lessees for farming or grazing purjioses Outside the 
counties are 299,617 sq m or 191,754,880 acres of which 1105 
acrtM ire purchased, 23 granted for juibhc purposes, 76,570,750 
hi 1(1 by 497 lessees as sheep or cattle runs, leaving 1 15,184,130 acri s 
open for pastoral settlcmuit, if suitable 

Agriculture — South Australia is essentially an agricultural stati 
In Its first establishment the land was cut up for sale into eighty-acre 
lots with the view of settling the people on arrival, and concentrating 
them, instead of having them scattered as in the neighbouring 
colonies, in which pastoral pursuits completely dwarfed the farming 
industry This wise provision m ide the colony for ytais the supplur 
of breadstuffs to Sydney, Melbourne, Bnsbane, Perth and Auckland 
As neighbours became wheat-producers, Adelaide merchants had to 
seek markets m Natal, Ma,untius, the Cape, or even Europe At all 
timis the state has lent every assistance to agnculturi As the 
colony suffers mort from drought than anything else, public nstr 
voirs are constructed and arttsian wells are sunk Forest culture 
has especially attracted government attention Ktfort sting and 
the establishment of nurseries for the trees, fruits and vegetables of 
other lands go hand in hand Hundreds of thousands of trees ire 
planted annually 

1 hi chief industry is wheat growing, out of 3,342,626 acris under 
cultivation m 1905, 1,757,036 acres were undtr whi. it for grain and 
317,924 under wheat for hay In some parts of South Australia 
fine Yields ire obtained but taking it as a whole, the yield of the 
province IS lighf During the ten years 1891-1900 the return jitr 
aen varied from a minimum of i 7 biisht Is in 1897 to a maximum of 
6 i bushils m 1893 South Australian wheat is of excellent quality 
and strength, and well known in Furopoan markets to which the 
province has sent wheat since 1850 There has been little expansion 
of wheat cultivation since 1880, nor, indeed, has there been any 
material ixpansion in the total area under crop Up to the ytar 
mentioned, every season showed an additional area devoted to culti- 
vation but njieated lailure of crops, due to want of seasonable r im, 
have disheartened farmers, ind much land that was formerly culti- 
vated now lies fallow, 1,087057 aerts were fallow in 1905 The 
following IS a statement of the area of wheat harvisted for gram at 
specified intervals from 1861 - 


Year 

Acreage under 
Wheat 

Production 

Average Yield 
per Acre 


Acres 

Bushels 

Bushels 

1 861 

310 036 

3 410 756 

II 0 

1871 

692 508 

3 967 079 

5 7 

1881 

I 768 781 

8 087 032 

4 6 

1891 

1 552 423 

6 43(1 488 

56 

1899 

I 778 770 

8 778 900 

4 Q 

1900 

I 821 137 

8 453 135 

4 6 

1 1901 

I 1913247 

11 253 148 

5 9 

1 1905 

1 1 757 036 

1 20143798 

1 1 46 


1 he total area under crop during the same period was 1861, 400,717 
aerts, 1871, 837,730 acres 1881, 2 156,407 acres 1891, 1,927,689 
acres, 1901, 2,3^,680 acres In 1905 other leading crops grown 
with this acreage were oats, 56,950 acres, birley, 26,250 acres, 
potatoes, 9540 acres, vines, 23 603 acres other crops, 30,532 acres 

In viticulture the province has made considerable progress, and 
many Germans are employed m tlie industry The production of 
wine for the year 1905 amounted to 2,845,853 gallons, while 16,714 
cwt of currants and 8697 cwt of raisins were also made 3 ne wme 
made is of excellent quality, and 718,660 gallons, of a total produc- 
tion of 2,845,853 gallons, were exported in 1905, jinncipally to 
I on Ion 

3 he production of wool has been one of the chief industries since 
the foundation of the state, but of late years it has been much affected 


by chuughts and low prices, so that the export of locally-grown wool 
in 1901 was considerably less in quantity than m 1880, and little 
more than half as valuable In i86x the colony camea 3,038,000 
sheep in 1871, 4 412,000 in 1881, 6,811,000, in 1891, 7,745,000 
in 1900, 5,283,247 and in 1905 6,202 330 The quantity of wool 
exported in the year last named was equal to 45,214,766 u), valued 
at £i/>t)S 214 As a cattle breeding country South Australia does 
not take a prominent place beside the three eastern states of Aus 
tralia The province depastured in 1905 647,631 cattle as against 
520 379 m 1904, 347, 66f) being in Northern Te^ntory In i8qi the 
number was 677,000, and 1881, 315,000 It was between 1881 and 
1891 that Northern Territory was stocked 3ht horses in South 
Aiistrilia number about 216,350 the number m 1881 was 159,678 
Although there are some 30,000 persons engaged in one form or 
other of manufactunng, only 18,664 are accounted for in the annual 
statistics of the state, these hands are employed in 1339 establish 
ments The horse power employed m the manufactories is 11,756, 
the value of the plant being estimated at ;^i, 730,000 

Commerce — The tonnage of shipping entering the ports in 1905 
was 2,625,997, which is equal to upwards of 6 tons per inhabitant, a 
very considerable ratio compared with most countries , but this 
tonnage is quite beyond the requirements of the province, whose 
trade represents only about 750,000 tons per annum, and is due to 
the fact that Adelaide is a place of call for all the great lineij of 
steamships trading between Europe and Australia , but when every 
allovi ince is made, it will be found that Adelaide is a great shipping 
centre and the third port of Australasia 3 lu tonnage entering at 
Adelaide during 1905 was 2,106,854 Pirn, 226,903, at 

Wallaroo, 105,228, and at Port Darwin, 116,981 The value of the 
total inqwirts was ^8,439,609, and the total exports ^9,490, 667 The 
jiorts command the greater part of the trade of the Broken Hill 
and trans Darling districts of New South Wales, and this trade is 
v< ry valuable both to the merchants and the r iilways of the province 
J he trade at the jnriorls specified was - 


Year 

ImjKirts 

Exjxirts 

Total Trade 

Exports 
of Domestic 
Produce 

1861 

1 „ 

I 970,018 

1 

2,032,311 

4,ooi,329 

1,83^639 

3,289,861 

1871 ! 

2,158,022 

3,582,397 

5,740,419 

1881 

5.320,549 

4,508,754 

9,829,303 

3,755,781 

i8qi 

10,051,12 3 
6.884 ass 

10,642,416 

8,388396 

20.693,539 

4,810,512 

1899 

15,272 754 

3 945 045 

1 3,770,983 

iqoo 

8,131,782 

8,122,100 

16,253,882 

1905 

8,439,609 

9,400 607 

17,930 276 

6, 03 1, (, 1 9 


The great expansion following 1881 was due to the opening up of 
trade with the w( stern districts of New South Walts The ex^iorts 
of domestic produce, the value of which is given in, the last column, 
whtn tompari d with the other figurts in the table, show how greatly 
the province depends upon its rt ixport trade The chief items of 
trade are breadstuffs, wool and miner ils, the export of briadstuffj 
is very variable, depending so largely upon the rainfall, which m 
South Australia is cxtnmely uncertain In 1884 the value of 
wheat and flour exported was £2,491,896, falling to £633,426 in 
1886, and rising again to m 1888 Since the year last 

named then kive been great fluctuations, in 1898 the export fell 
to £261,898 in 1899 it was £785,341 in 1900, £837,642 , m 1901, 

;^i,329,o59 . in 1904. ;^^D6^9,4I4 and in 1905, ,^1,877,318 
Railway"; — 3 he first railway was opened in 185G, and connected 
Adelaide with its port, and the following year saw a line constructed 
to Gawlcr, 25 m from Adelaide The inability of the government 
to borrow money at reasonable rates greatly retarded the construc- 
tion of railways in the province, and in 1875 there were less than 
200 m of line m the next ten years 800 m we re opened for traffic, 
and in 1905 there were 1746 m in the state proper ind 146 m in 
Northern Territory Thcic were, in addition, 34 m of privately 
owned lines The cost of constructing and ccjuipping the state lines 
stood at £1^ 766,465 and the net earnings at ^^538, 890 this represents 
3 64 on the capital invested The actual interest paid by the 
state upon its outstanding loans was in the same year 3 79% 
there was therefore a loss of o 15 % upon the working of the lines , 
but the state claims that the indirect benefits of railw ly construction 
far more than compensate for the direct loss The gross earnings 
for the year 1905 w^re ;^i,3i8,52i, and the working expenses 
;^756,403 the net profit per average mile open being ^297, and per 
tram mile 34 68 pence In 1905 the number of passengers carried 
was 9,870,821, and the goods tonnage 1,684,793 South Australia 
has two gauges, namely 508 m of 5 ft 3 in , and 1 384 m of 3 ft 6 in 
line The line joining Adelaide with the Victorian bordei, as well 
as several of the trunk lines, is on the wnder gauge 

Posts and Telegraphs — In 1905 thefie were 71 1 post offices in the 
state of which 299 were also telegraph stations The business 
transacted was letters and postcards transmitted, 26,230,337, 
newspapers, 6,717,787, packets, 1,659,775 telegrams, 1,244,126 
1 he total revenue from these services for the year 1905 was £^274, 892^ 
and the expenditure (£259,656, m these sums are includtiJ the 
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ttlephonfc revenue and expenditure, the former amounting to 
These sums are exclusive of revenue received by the Commonwealth 
government i he use of telephones in Adelaide is rapidly extending , 

in 1905 there were eleven exchanges and 2ib4 telephones in actmil 
use There were Ooga m of telegiaph line m operation 111 tliat year 
the state owns the principal overland line by which communication 
with hurupe and the Last is maintained 

Banking — The assets ol all the banks of issue trading in South 
Australia at the end of December 1005 amounted to J7, 425, 775, 
and the liabilities to ;^7,02 ^,oeio tlnst latter comprised dejxisits 
at call and at interest, /0, 800, 281 notc'^ and bills in circulation, 
^^381,573 and othe r liabilities, £^^,929 Among the assets were coin 
and bullion ;£i, 801,091 The South Australian people we very thrifty, 
and thirty one m every hundred have accounts with the savings 
baxiks On the 30th ol June 1905 the depositors numbered 120,821, 
the amount of their credit being ;i4. 1^^0058, a sum equal to 
/34, los gd per depositor Taking deposits in banks of issue and in 
savings banks together, the total was 1,180,639, which is equal to 
£29,125 4d per inhabitant 

Authorities — E C B 1 lekmore, 1 he Law of the Constitution of 
South Australia (Adelaide, 1894), H Y L Brown, A Record of the 
Mines of South Australia (Adelaide, 1890) John Ednie Brown, A 
Practical 1 realise on Tree Culture in South Australia (Adelaide, 1881) 

J F Conigrave South Australia A Sketch of its History and 
Resources A Handbook compiled for the Colonial and Indian 
exhibition tn London, iS'ib (Adelaide, i88(>) B T tinmss, The 
( onstitutional History of South Australia, (I ondon, 1880) 

K Goiiger, The 'founding of South Australia edited by F Hodder 
(London, 1898) William Harcus, South Australia Its Htstor\, 
Resources, Productions and Statistics (London, 1870), Edwin Hoddci, 
The History of South Australia, with maps (2 vols 8vo , London, 
1 ^ 93 ), b Newland, The far North Country (\dtlaide, 1887) South 
Australian Year Book (1904-1905), T A Coghlan, Australia and 
New Zealand {1907,-190^) (1 AC) 

History — Though the coast of Northern Territory was well 
known to Portuguese and Spanish navigators as early as perhaps 
1530, being called Great Java, it was not surveyed till 1644, when 
lasman laid down the line of shore pretty atcuratelv 'Ihe 
western part of the southern eoast had been seen and named 
Nuyt’s Land m 1627 But I'linder«, by his discovers of the two 
great gulfs, Kangaroo Island and Fneounter Bay, in 1802, 
was the first to reveal South Australia proper Captain Sturt 
descended the Murrav in 1830, and looked over the hills near 
Adelaide The first to diree t attention to a settlement there was 
Major Baron, who communitated with the colonial ofiue m 
February 1831 His suggestion was to establish, at no charge 
to the British government, a private company, that should 
settle a party on Yorke Peninsula He believed a large river 
enUred Spencer Gulf In August Colonel Torrens and others 
proposed to purchase land between 132° and 141° — 500,000 acres 
at 5s an acre Some were in favour of Spencer Gulf, others of 
Kangaroo Island, and a few lor the mainland towards the Murrav 
Memorialists in 1832 sought a charter for the South Australian 
Assoeiation, giving extensive powers of self-government Kind 
sales were to pay the passages of free labour, chiefly young 
married people, and no eonvicts were ever to be sent thither 
Lord Goderuh did not favour the scheme and thought a colony 
with free mstitutions might prejudice the interests of New South 
Wales while free trade would interfere with the English navi 
gation laws After much negotiation, the English authorities 
regarded the scheme more favourabl>, but would not consent 
to give the company the powers they sought The company 
receded m their demands, and offered sec urity for the proper 
observance of law and order, while depositing cash for the 
purchase of land Captain Sturt in 1834 informed the colonial 
secretary that Spencer Gulf and Kangaroo Island were objec- 
tionable, but that the eastern side of St Vineent Gulf was 
the best locality In 1835 ministry got an act p isscd for the 
erection of a colony under commissioners appointed b> the 
Crown, who would be responsible for their acts to the British 
government It was arranged that a local government should 
be established when the settlement had 50,000 people Mr 
George Fife Angas advanced a large sum as security to the 
state Though the first settlers were sent to Kangaroo Island, 
all were afterwards gathered on the Adelaide plains The 
colony was proclaimed under a gum tree on the 28th of 
December 1836 Great delay took place m the survey of land 
The South Australian Company purchased large tracts from 


the commissioners at 12s per acre and sold at 20s A general 
speculative spirit arrested progres.s Ciovernor Gawlei went into 
extravagant outlay on public buildings, &c , and drew against 
orders upon the English treasure Su« li difficulties arose that 
the British rulers had to suspend the charter in 1841 and make 
South Australia a Crown colony A revival of prosperit\ took 
place when the farms were tilled and povertv had taught pru- 
dence Copper and lead mines were subsecjucntlv discovered 
Kapunda m 1843, and the Burra Burra copper mine in 1845, 
greatly aided in the restoration of commercial credit Ihe golcj 
fever in Victoria drew off numbers in 1852, but the good prices 
then realized for breadstuffs gave a great impetus to farming 
In 1856 the colony was given its own constitution and self- 
government On the attainment of autonomy Governor 
MacDonnell, in closing the last session of the then partially 
nominated legislature, made use of the following words 
“ I confidently expect that the extended political power en- 
trusted to the people of this country, and the universal suffrage 
conceded by the new constitution, will prove in reality a safe 
and conservative measure, and whilst conferring the utmost 
possible power of self-government, will render stronger and 
more enduring than ever the cherished ties of affection and 
loyalty which link this province to the throne of our respected 
and beloved sovereign ” This prediction appears to have been 
amplv verified South Australia enjo>s the reputation of being 
one of the most progressive and at the same lime one of the most 
stable of existing communities Frejm its origin as the venture 
of private enterprise the state has passed through orderI> 
stages of evolution up to the zenith of democratic government 
Such alterations as have been made in the constitution hav e been 
m the direction of a still further enlargement of the franchise 
Payment of members proved to be the corollar> of manhood 
suffrage In 1887 a temporary act was passed for the payment 
of £200 a >cdr to each member of both houses, and in i8cjo 
the law was madv permanent Ihus was rendered possible 
the direct representation of all classes Soon afterwards the 
parliamentary Labour party came into existence, this forms 
a considerable proportion of the membership of both houses, 
and includes in its ranks men of the highest intelligence, in- 
dustry and eloquence Ir 1894 the principle of “ one man one 
vote ” was extended to that of “ one adult one vote ” b> the 
inclusion of women as voters on terms of absolute equality 
with men I here is no bar to the election of women to parlia- 
ment whenever the electors think fit to be so represented 
ihe delegates to the Federal convention and to the Common- 
wealth parliament were in South Australia elected b> the 
combined vote of men and women Elections were formerly 
held m successive batches, but since 1893 have taken place 
simultaneously in all the distrkts Electoral expenses are 
rigidly limited, both as to objects and amount, and a declaration 
of money thus expended has to be filed by every candidate 
T xpenence has demonstrated that, owing to the mtrusicm of the 
personal element, general elections have often failed to afford 
conclusive evidence of the state of the popular will Attention 
was therefore directed towards the referendum as a means of 
obtaming an uncjuestion iblc verdict on important public issues, 
although no general statute was formulated on the subject 
In 1896, at the general elections, the following cjuestions were 
submitted to the electors “ Do you favour (i) the continuance 
of the present system of education in the state schools > (2) the 
introduction of scriptural instruction m the state schools during 
school hours >' ( 3) the payment of a capitation grant to denomi- 
national schools for secular results ? ” An overwhelming 
majority pronounced m favour of (i) and against (2) and ^3) 
Again, in 1899, a direct vote was similarl> taken on the question 
of household franchise for the legislative ( ouncil Undoubtedly 
the practical application of the referendum in South Australia 
facilitated the adoption of this pnm iple m the ratification and 
in the method of amendment of the Commonwealth constitu- 
tion The right of the Second Chamber to suggest amendments 
to bills whic h It has not power to amend was borrowed bv the 
Commonwealth from the constitution of South Australia, as 
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also Was the idea of a sunaltaneous dissolution of both houses 
as a means of overcoming possible deadlocks between the 
chambers As one among many improvements m parliamentary 
protcdurt may be mentioned the prac-llKe of permitting bills 
lapsed omng to prorogation to be replaced on the notice papeb 
irt the ensuing session by motion without debate 

In p^tl4^Iy aettlc-d countries such as South Australia the Crpwn 
lanJs policy nv d i fm incc in engrossing the attention of the hgisl i 
Cro a time goes on the relative importance of 

Loads thiisc subjects vanes m inverse ratio The carhor 
^ ^ budgots, compared with those of Liter yoirs, when 

the cciuntry l>.id become more fully developed, might be 
to resemble the financi s of the nursery, whereas the initial ali9n- 
ations of land, comprising the most central and most valuable 
bloeks, nfcc< isarily Hurptssed liUr transactions in signiiicancc 
Many phases of public oinnion as to llie im thod of disposing of tlw 
Crown lands have lipen witncssc 1 A general review indicate^ 
clearly that the change hag been uniformly in the direction of 
removing lmpc1imr>nts nnd increasing facihtie'j for the settlement 
of tliApejplo, either a*? ^eeholders or as slate tenants on tho land 
Und< r tb'j auction syatom th - 1 and was alkitted to the highest biddex, 
with thp result that ttie paymi ut of the purchase money frequently 
Qxh auste 1 the regomces of the sell k r, and subbeijm. nt rt lu f h id to be 
fttfordod by relaxation of the conditions of tho agn ement to purchase 
Eventually laud b lards wore created to allot julections to ajiphcants 
at low rates and doforred purchase Tirpotual leases «ire now 
talking the pUce of absolute alienation The tcnuic is equally good 
for all purposes of the bona Adc settler, and capital which would 
othcrwige ne sunk m aCipiiring the freehold is set free for making 
improvement#, purchasing machinery and the manifold rc«|uuements 
of eftieient husbandry Small blocks of 20 icres, or not txeot<.liiig 
^toQ of uminproved value, cap be obtainciel by working men in the 
vicinity of towns, thus on the one li,a;i'l allording liie necessary 
supply of agricultural labour during the busy seasons, and on the 
other hand providing a hom< sti ad which Ih'' lioldcr can with advan 
tago cultivate at slack times when unemployed Ihovision w'as 
9faiJo, undej: the Closer Settlement Act of iHgy, tor the repurehase of 
l^j-ge estates for agricultural purposes tlv -.e 1 inds are leased to 
farmers at an average refit of about 4^ % ofi the value The industry 
of wheat growing has received in imjiotua through the system of 
drilling in a small quantity of phosphitic mxaure with tlie sied 
By thl» means exhaustc l lands hivi been rcstoied almost to prmoi- 
tive fertility Vine growin,' has now become one of the staple 
industries, and, owing to stringent precautions, the state remains 
free from the scourge of phylloxera 1 he groat bulk of 
Agrloultar0 the unahonated land of South Austrab v Js htUl in huge 
gaaWotqr areas by Croyvn tenants, Uiown as squatters, under 
pastoral leases which now have i currency of 42 ye ars, 
With security of tenure In 1893 when the unemployt^d wcie very 
numerous, the govcrnniont established co operative village settle 
monts on tracts of land adjoining the nvtr Miirr ly Seven of Huso 
are now m existence is ij-ngation colonies I he water is laisyd Irojij 
the rjver py rotary pumps, and distiibutcd by pieans of chinmls, 
after tlye plan adopted at ifennnrk By the apjdieation of \\ate‘r 
to the adjacent sun-steoped soil, miles of worthhsis miUec bcrub 
have been convertej into vistas of vineyards, orange gioves .lud 
orchafds, The importance} of wator supply and con 

servation has received ever iiieu asing recognition Ihe Bcttiloo 
reservoir has a capacity of 8po 000,000 gallons, and from its 605 m 
of trunk minis a district of over 1,000,000 atros is rutieulaled 
The supply of Adelaide and its viennty has been leinfinced by a 

reservoir at Happy Valley^ having a contour pf about 7^ m at high 
water mirk, and containing 2,950,000,000 gallons Ihe risniou 
was formed by tin construction of an caithcn embankment 26js ft 
long and 72 ft high, this is filled from the Onkaparmga river tluough 
hall a mile of steel mam, 6 ft m duimeter, and m oI tunnel 
Works on a large scale have also been eon^trueUd at Bqndaleir 
and Barossa Inc custom foi many yeais past has lx t n to constniet 
these and other great public works deparlm-nt-^Uy instead of by 
coTitract Many artesian wells have been sunk on the routes for 
travelling stock in tho interior The bon-s nt some of those exceed 
30PP ft, in and the supply varies from 200,000 to 1,000,000 

gallons a day Around some of th' si wells in the far noilh plant 1 
tiofis of date-palms have yielded excellent results 

South Ausn^ia was founded when the tide of the latssez-fmre 
was running high, and a patriotic bias m the customs tanil 
was regarded ^os an unwarr intable restriction it is therefore not 
surprising that free trade should at the outset have n ceived many 
adherent There w ere not wanting, how’cvcr, some who saw clearly 
that a country almost entirely occupied m primary jiroduction 
would prjove but a barrem field for the cultivation of the many sided 
activity nccogsary fx) a conjplete national life It was also mam 
tamed that if inducements were given to cajutal tq cmbaik m home 
industries, a cheapening of the product, duo to approximation of 
supply and demand, would ensue In accordance with these views, 
a protective tariff was adopted m 1885 Two years later tht duties 
^ere i^croaspd apd pxtcaae^ The catablis^mcu^ of xpapufacturcs 


and now industries opened a career for youthis of mventive and 
mechanical aptitude, and m several instances the predicted reduction 
in price of the protecterl article has been strikingly manifested 
one of tho most notable developments m public policy consisted 
in Ithe extonsion of the sphere of tho state so as to embrace activities 
formerly consiclofod to be solely within the province 
of private cnleipnse Railways from the outset liave Oovaramtai 
been governmont undertakings, so also have been Baterprtat 
watcrw'orka of any degree of magnitude, telegraphs 
and ttloj)hono8, taken over by tho Commonwealth, have always 
been reganlcd as state monopolies A public trustee undertakes, 
when desirod, tho administration of estates In 1895 a state bank 
was established to provide farmers with tlio necessary working 
capital at lowest curront rates of interest A state produce d6pot 
was also organizotl at the same time to assist farmers in placing 
their produce to the best advantage on the worlds markets 
Produce is received by the elcpartmont of agriculture, prepared for 
shipment, cmtified as to quality, and graded Small parcels from 
a niiinbe r of producers arc groupe cl togcthi r in one consignment and 
shijipod at tho lowest ratos The government of South Australia 
also undertakes, if so dcsirod, to act as agent in London for the con- 
signor, and to airinge for the sale of his produce, so that a farmer 
wno has. no rcjirefisntativo at the jiort of destination, but is desirous 
of aseertainmg whether a profitable trade can lie established in any 
class of produce, has only to send the goods to the d6pdt, and await 
the ai rival of a cheque when the sales accounts come to h ind An 
advance amounting to three fifths of tno value of the produce at 
5 % is made if desired Wine shipped through the produce d6pot is 
analysed and examined m bulk by government experts, and if found 
to be both souml and puie is sent to the bonded d 6 pe 5 t in London 
with a ceitificate to that effect thu, is recorded on the label of the 
bottles in which it is retailed, unde r the name of llio Orion ' brand 
Cyanitlo uorks have bet n eri ch d in various centres for treating ore 
raised by miners working in the neigh boui hood State smelters 

for eojqier ore have been built at Port Augusta, but arc not now in 
operation Thero 13 a Factory Act permitting the establishment of 
wsges boards, and also Ugi'dation jiroviding for a weekly lialf- , 
holiday and the early closing of shops A eompulsoiy Conciliation 
Act dc als with the prevention and settliment ot industrial disputes 
The Right Hon C C Kingston was the jnoncer in Australasia of 
legislation of this description fhesc measures were at first 
denounced by some as Socialistic, and wcie regarded by many as an 
undue interfeiencc with jinvato cntcipiise borne of the state aids 
were, however, speedily reeognired as affording additional incentives 
to industry, and by enabling producers and workers to obtain a 
better letuin for tlioir labour may fatrly be held to have assisted 
rather than to havo utirded jinvate cntcrpiise In 1893 a bonus 
on butter exported to tb' world s markets was successful m bringing 
into existence a fully cejuipped export trade Public opinion in 
South Australia has little tolerance with laxity Children arc pre- 
vented from selling articles lu the streets after 8 p m , and are not 
allowed to feUh beer fiom public houses Ihc age of consent has 
been raise 1 to 17 years The notification by medical men of cases 
of pulinoniry tuberculosis to the local authorities is compulsory 
No pains have been spared to keep pace with modern unprove- 
rfients m popular education as an indispensable feature m denaoeiacy 
Soutli Australia lioldfi m reverent and loving mrmury 
the name of John \ndcrson Hartley, the originator of Baucatioa 
the stale school system, who died m iSgA, and to whoso character 
as I min and genius as an organizer the schools of South Australia 
will remain as a perennial monument School fees for children 
imler the compulsory age pf 13 were abolished in 1891, and in 
1898 the older children were also admitted fiec Students in 
training have now the advantage of a two yeais' course at the 
university rechmcal education has received much attention A 
foundation was long ago laid m the primary schfx>ls liy the inclu- 
sion of duiwing as a eompulsoiy subject, and by affording facilities 
for manual tiaming In 1889 the South Australian School of 
Mines and Industries was established, and under the presidency 
of Sir Langdon Bonython proved a most valuable iivtatution 
Other technical schools arc in operation in industrial and mining 
centres A reserve of 2 acies is attached to all new country 
school! and systematic lessons in practical agriculture are given 
by many tcachcis In onlci to encourage tree planting a yearly 
school holiday devoted to this purpose and known as Arbor Diy 
was established in 18S6 With a similar object tho state has dis- 
tributed free pf charge 5 000,000 foies t trees to 21 000 peisons 
Over I 250,000 vines have also been joven away dhe boys licld 
club (1887) with the motto ' The Natmalist loves Lile,*^' under 
the dncction of Mr W C Grasby was one of the pioneers of Nature- 
stuclv A state secondary school for girls has been for many yeais 
self supporting and m 1897 gecondaiy agricultural schools for 
boys vyere org^ani2Cil in Adelaide and other centies Half the school 
houis of each day aic spent in the class room the remainder being 
devoted to workshop held and liboratory practice An agri- 
cultural college at ROseworthy, 24 m north of Adelaide imparts 
a high class theoretical and practical training in the various branches 
of agneulture, including YtHculJ-tirc and wine making, Ihc fee 
charged 15 £yi a year^ incljidin^ board and lodging Information 
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pmynb&l ficlbnHflc husbandry 1 b diaBommAtod anvang the 
fai vnof- by meaUB of an ngncullural bureau, 'with numt i ous branches 
f hvouj^otlt t4\ei counti y A journal is publit hod bon jointly by the 
dep^lAmilts of ngticblture .ind industry, bOntaining reports of 
tlic procciKliugfl of the tiuroaus and articles by govoinmont cxptrtfc, 
logerhei' with Industrial topics and iHatters of interest to irtis.wis, 
and alsopaiticulars furnished by the labour bureau as to prospects 
of onfployment in varioiis districts (J A Co J 

§0TJI^H PEND, a city And the county-scAt of St Joseph 
couinty, Indianai, U 3 A„ At the head of navigation and on the 
southern bcnd(hence the nanie)of the St Joseph river of Michigan, 
^nd (by rail) 86 'm E by & of Chicago Pop (tyob), 35,wO, 
pf Ivhom Boot NVpre foreigiiTborn (including 3053 Poles and 
249a itfermans), (1910, census), 53,684 Land arei (1906), 
6’2 sq m It/ IS served by the Grand Trunk, the Lake She re 
& Michigan Sovithein, the Miohigin fontral, the New Jrr>cv 
Indiana &; Illinois, the Chicago Indiana & , Soutiicrn, and 
the Vand^ha aadways, and by four inltr-urban dcetrie lints, 
Among the principal buildings are tlie citydiall, the county 
coprt-hou^e, the jiubliC library, and the Oliver Hokl In 
Notre pame, a suburb, arc St Mary’s College and AcHkin> 
tPoman CathoUe, chartered 4855) for girls, and llie ijnutrsiLy 
of Notre Dame du (Roman C tthohe, first opemd in 
T842, and (ha?tered m 1844) In 1910 the university h d 87 
instructors, 4005 students, and a library of 60,000 voluincs 
It IS the headquarter> of the order of Uie Holy Cioss, tv host 
sisters have charge of St Mary s College and Acadc my South 
Bend ranked fourth among the manufacturing cities c>f the 
state m 1905 Its industrial establishments include carnage 
and wagon works (those of the Studtbakcr Bros Manufacturing 
Comp my hung the Digest m the world), plough and agiicub 
turjal mlchme works— the Oliver Chilled PlowMknks, founded 
by JampS Oliver (1833 1900), being particularly veil known — 
tlie wood-working dcpaitment of the Singer Sewing Machine 
Company, iron and Stool foundries, flour-mills, and paper and 
pulp rriiHs, The Vi'ater-supply is obtained from 122 aric’ian 
wel|s, with a daily capacity of about 24,000,000 gtllons Se uth 
Bend was the wte of an Indian village and of a I* rent h liadmg 
post It was settled about 1S20, hud out abouf 1831 (when iL 
became the county-seat of St Joseph county), incorporated 
as a v^lage in 1835, chart..red as a city in 1865 
SODTH BETHLEiHEM, a boroiugh of Northampton county, 
Pemnsylvania, USA, on the Lehigh river, about 57 ni N \V 
of Philadelphia, and opposite Bethlehem, with which it is con- 
nected by bridges Pop (1906), 13,241, of whom 3322 were 
foreign- born and 115 were negroes, (1906, estimate), 15005 
It is served by the I chjgh Valley, the Philadelphia A Reading, 
the Central of New Jersey and Hhe Lehigh ^ New J^ngland 
railways The borough is th$ seat of Lehigh Uhivtisity 
This institution was founded in 1865 by Am Packei, who then 
gav^e ^500,000 and 60 acres (afterwards iik reused to 115 acres) 
of land in the borough, and by his will left to the univcrsitv 
library $509,0001 and tp the unnersity an endowment of 
$1,500,000 and a large intenst (about one-third) in lus estati. 
The university was chartered id 1866, it embrates a school of 
technology, with courses in civil, mechanical, metallurgical, 
mining, electrical and chemical engmcpnng, electromctallurg}' 
and chemistry, and a sehooJ of gtncial literature (1878), with 
classical and Latin-scientific courses In 1908-1909 it had fiS 
instructors, 1720 students, and a hbriry of 127,000 volumes 
^he principal puildings-of ihe university arc Packer Hall (1869), 
largely .taken up by the department of civil engineering, tlie 
themical and metallurgical laboratory, the physical and elec- 
trical' (higineering laboratory, the steam engineering laboratory, 
WilhAOW Hall fur, mechanical enggiccrmg,&.c , 3 aucon Hall for the 
English di^artment, Chnstma,^ Hall, with drawing-rooms and 
the offices of the Y M C A , the Sayre astronomical observatory, 
tl^e Packer Memorial Church, the ujuve sity hbraiy (189-), 
dormitories (4907) givei by Andrew Carnegie, Diowm Memorial 
Hall, a students’ club, the (ollege cqinmocs and a gymnasium 
South Bethlehem is the see of a Protc'stant Episcopal 
bishop The Bethlehem Steel Company manufactures here iron 
and si.cel, including Bessemer steels, armour p’ate, steel raiK, 
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government ordnance, drop forgings, iron and steel castings, 
stationary engines, gas cngihcs, hydraulic ppmps, projectiles, 
steel shaft and pig iron, zipc is smelted and refined, and 
there arc large hosiery and kmttmg nulls, and wlk mills and 
cigar factories 1 he total value of the boroughs factory 
products increased from $9,964,054 in 1900 to $15,275,411 m 
1905, or 53 3 % 

In 1846 a water-cure was established where St Lukes 
hospitel now stands, in the adjoining borough of Fountain 
IIill (pop m 1900, 121}), and for a few ycais this Utraettd 
a eonsiuirablc number of visitors during the summer season 
In 1853 works were established for the manufacture of white 
oxide of /me from a calamine found here, in the next year 
metallic /me wis prc'duecd, and m 1865 the first sheet zinc 
made m Aiiarica was rolled here 'I he bufougb w is incor- 
porated in 1865 

SOUTHBRIDGE, a township of Worcester county, Massa- 
chusetts, USA, on the Quinabiug river (which here falls 
165 ft ) about 20 m S S W of Wc;rcestcr Pop (1909), 10,025, 
of whom 3468 were foreign-born , (1910 lensus), 12,592 
Area, about 22 sq m The township is scn'cd bv the New 
\ork, Lew Haven k. Hartford railwav, and bv inter urban 
(electric) lines to Wou ester end Springfield Tlie Southlaridge 
public hbraiy (1870) contained 22,000 volumes m 1910 Optical 
goods, ccitton, woollen ind print goods, cnitltry and shuttles 
are the principal manufactures, m 1905 the vmIuc of the total 
factory product was S4, 201, 85 3 The factory of the American 
OptKal Company here is probably the largest of its kind in 
the world 

In 1801 a poll parish, named the Second Religious Society 
of Chailton, and popularl) called Ilonust Town, was formed 
from the west pirl of Dudley, the south-west part of ( harlton 
and the‘ south-east part of Sturhndge, and m 1816 this parish 
lic'c mie the township of Soulhbridgc 

s.( c f Ik Lcaflds jiubli Led (1901 sqq ) bv Ihc Quiualiau,^ Uistoiical 
Soc u t) of Soutliuiidtc 

SOUTH CAROLINA, a South Atlantic sttte of the United 
Stales of America, ind one of the original thirteen, lying be- 
tween 1 ititudes 32 2' and 35° 17 N and between longitudes 
78° 30' and 83° 2D W It IS bounded N by North Carolina, 
1 ’ bv North (arolina and the Atlantic Ocean, SE bv the 
AtlantK Ocean, S yv and W by the ‘savannah, Tugaloo and 
Ch'ttooga rivers, which separate it frem Georgia, Its total 
irca is 30,989 sq m , and of this 494 sq m ari water surfac e 

Surface rroture% — Snvith ( arohm, !*• mvnih m the Co istal Tl-un 
and Ihcclmont 1 late an mnons, but m the north wc t it extends 
sli hily into the Apjialachian Mounicun region Locallv the 
Corlal 1 I un region is known i tlie 1 ow tiuntrv and the lud 
niont Plateau ajid Appal ichi vn Mountain uc known ''s 

the Up Tountry The coast itiout 200 m in kij^th is gcncralh 
low Pot ()0 rn south wc t of the North C uolma bolder it is un 
bioKcn and lined wUh a smooth hard beach of light coloured saml 
but below tin-’ t1 btcoim‘‘ uicio singh bioLcn bv estuaries nd is 
lined with fi't and low st > i 1 mds that 11 ere '‘c m ''irc and imiutui 
toward the (itoigii bolder ] or ibout 10 lu b ck fiom the ro 1 
the Coa'-t i\ PI un region is ocrupud vciv 1 if.tlj bv s dt m ir hc'- 
ITitn, although till rontiruuiig flat tlic surface n'cs a the rate ot 
about 2A ft |ier jndi for jo m or more, bev ond this it rises more 
rapidlj "readies i mtxunum elevation in I cxington eounta of 
about 700 ft abo\e the ci wd becomes inert ismgly broken in1o 
rolling plate in'" ind deep v dlovs to the I all Line, which marks ilu 
bounelaiv between the Coastal PI un ind the lacduiont 1‘litoui 
rill'* line 't which the sonth-c st floviing livers f 11 from hi liti 
le\cl 111 the (r\s<alhnc rocks of the 1 icdmont Plalpau down to 
somewhat lower levels m the Softer locks of the Coastal J’liin 
pa'^ m gencril ‘outh west direct ion from the North Carolina 
boieltr noilh cist of ChCravv thiough C unden and Cnlumbia to the 
s.ai innah River opposite Augusta Ceorgia The] icdjnnnt Plateau 
region, iisthg giaouillv^ from ,in tleiatmn of about 500 ft -long 
the I all Line to lOeso ft or more in the north west, is a plateau 
hiokcn inth undulating ndgcs and deeph cut v illcvs In the small 
section of South Carolina which is tyaiersed bv the Appalachian 
Mountain legioii a few mountains of the Blue Ridge rise abruptlv 
fiomthc foot lulls to ft in Mt Pinnacle ^218 ft m C-’csais 
Head ane} 31 '■,7 ft in Table Rock The highest point in the state 
IS ‘^a afi-’s Mountaip (4548 ft ) m the Blue Ridge and on the Noith 
( uo'ini 1 feline 1 he me in rle\ ation of the ^nlirc state is il enit 
-150 ft The itiinclpal nvcis use in fhc Appalachian Mountains 
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^nd flow 6outh'ea»t (n^o the Atlantic Ocean In the middle section 
the ‘iantee River is formed by the confluence of the Waterce, which 
known ih North Carolina as the Catawba, and the Congaree, 
Which IS in turn formed by the Broad and the Saluda, ami the basin 
of this system embraces about one half the area of the state In the 
north-east the Great Pedee and its tributaries — the littje Pedee, 
Waccamaw and Lynches — arc wholly within the Coastal Plain, but 
the main stream is a contimntion'tielow the Fall Line of the Yadkin 
Uivtr, which rises in the mountains of North Carolina On the 
Georgia border the Chattooga River rising m the Blue Ridge 
becomes tributary to the fugaloo, which m turn becomes tributary 
to the Savannah llio Combahee and the Ldisto in the south- 
east, and the Black north of the Santee are the principal rivers 
that rise within the Cxjastal Plain and flow direct to the ocean 
In the Piedmont Plateau region the current of the rivers is usually 
swift and not infrequently there are falls or rapids, but in the 
Coastal f’lain region the cunent becomes sluggish, and ui times 
of high water the rivtis spread over wule areas 

Fauna — The principal animals and birds in South Cartflina are 
ilecr idbbits squirrels opossums musk rsts racoons minks 
gcuse ducks, wild turkeys ‘ partridge ' (quail or bobwhite) 
woodcock and snipe Foxes, bears, wolves lynx (wild cats) and 
otters are very rare and puuus (panthcis) uid beavers long 
ago disappeared Commbn among birds of prey are owls hawks 
vnd kites and there arc many turkey buzzards Song birds are 
numerous and of many varieties , among them are thrushes, mocking 
birds, blue birds, robins wrens chickadees warblers, vircos, 
sparrows bobolinks (reed bird-, or rice birds), meadow larks 
and orioles In the bays and lower courses of the rivers are por 
jioises, whiting sea bass, channel bass shad sturgeon mullet 
drum bluefish tappers shcepshead weakhsh or «iquetcague 
groupers, and several other kinds of fish Oysters crabs, shrimp and 
tcrrvpins are also abundant hen. and in the inland streams arc 
some pike perch trout and catfish 

Flora - — Pfom the mimbetr of palmettoes along the coast South 
t atolina has become popularly known as the Palmetto st ite 
Scarcely less conspicuous for some distance from the ocean are the 
magnolias the live oaks draped with long gray moss and the iced 
covered marshes In the swamps there are cypresses and some 
gum and bay trees In most of the uplands of the Coastal Plain 
region the long leaf pine is predominant but large water oaks 
and undergrowths of several other oaks and of hickories are not 
uncommon On the Piedmont Plateau and in some of the more 
hilly and heavy soil sections below the Pall Line there is some 
short leaf pine but most of the trees in these sections ire of the 
hardwood varieties deciduous o^Uts are most common, but beech 
birch ash maple bl^ik walnut chestnut sycinioro and tulip 
trees also abound On the mountains arc the cucumber tree 
laurel white pine and hemlock Among indigenous trees shrubs 
and vines that heir edible fruits or nuts the state has the black- 
berry grape pawpaw, persimmon plum, crab apple, hickory, 
chestnut and hazel nut The Lnglish walnut pecan, apple, apntot, 
pear and cherry are ilso cultivated lioth medicinal and flowering 
plants are exceptionally abundant, a few of the former are ginseng 
snakoroot blocxlroot liorc hound thoroughwort redroot {Ceano- 
thus Amencanus) horse mint and wild flax and pronunent among 
the latter are jessamines azaleas lilies, roses, violets honey -suckle 
and golden rod Venus s flytrap is found along the coast 

Climate — Along the coast the climate is comparatively mild and 
equable At Charleston for example the mean winter tempeiaturc 
IS 51° F , the mctUi summer temperature 8i° F , the mean annual 
temperature 00° P and the range of extremes from 104° P to 7° P 
or 97° r Toward the north west the mean wmter temper ituie 
decreases to 47° P at Columbia and to 40° 1* at Greenville , the mean 
summer temperature dccieises only to ho° I as far as Columbia, 
but from there to Greenville decreases to 75° F , and the mean 
annual temperature decreases to b2° I , at Columbia and to 58° F 
at Greenville The range of extremes increases to 108° P (106° to 
—2°) at Columbia and then decreases to 102° L (97° to —5°) at 
Greenville The greatest range of extremes in the stale is fiom 
11° J at Sanluck, Union county in Pebruary 1899 to 100° P 
at Columbia in August 1900 Por the whole state the mean annual 
temperature is about (>3’ h , the mean summer temperature 79° P 
and the mean winter temperature 44° P In nearly all sections 
January is the coldest month and July the warmest Ihe mean 
innual rainfall for the state is about 49 in and its distribution is 
eteellent Extremes for the various sections range only from 
53 4 in at Charleston to 4a 4 in at Stateburg, in Sumter county 
Seventeen inches, or more than one third falls during the summer, 
and for the other seasons the range is only from 10 i m for autumn 
to 116 in for wmter Snow 13 uncommon m the south-east of 
the state, and whenever there is a snow-storm the snow usually 
melts as it falls but in the centre and north-west occasionally 
covers the ground to a. depth of several inches The prevaihng 
winds are from the soutn-west along the coast from the north-east 
in the north central section and from the west in the west section 
Tornado winds sometimes occur in the west section and the east 
section occasionally suffers from West Indian hurricanes 
■SoWs,— In general the soils of the Piedmont Plateau region 


are such as have been formed by the disipt^^tionr of the under-* 
lying rocks These consist mostly of graiute and gneiss tmt m 
the north central section there is trap-rock, and m the south-east 
section some slate On the more level areas of the Piedmont Plateau 
the granitic soil is a grey mixture of sand and clay but on the 
hillsides of the nver basins it is a heavy clay of reddish colour, 
the sand having been washed clown to form the soils of the Coastal 
Plain In all sections of the Piedmont Plateau the subsoil is a 
reddish or \ellowish clay In the upper section of the Coastal 
Plain region the soil is for the most part a loose sand but lower down 
it becomes finer more tenacious and consequently more' fertile ’ 

Agriculture — The number of farms in South Carolina was 93,8614 
in 1880 1 15 008 in i8qo, and 154 166 m igop — the numh^r fqr the 
two last named yfears not including farms of less than 3 acres and 
of relatively small productivity The total acreage in farms in 
1880 was 15457613 acres of which 4132 acres wet© improved, 
in 1890 13 184 652 acres of which 5 255 237 acres were improved; 
and in 1900 15985014 acres of which 5,755.741 acres were im- 
proved The total value of farm property with improvements, 
machinery and livestock was $84079702 in 1880, $11984^272 
(aveiage value per farm $1042) in 1890, and $153 591 159 (average 
value $989) in 1900, while the average value per aerp of farm land 
increased from $909 m 1890, to $1098 m 1900 Of farms of looci 
acres and more there were 1635 1880 and loio 111 1900, of be- 

tween 500 acres and looo acres there were 3693 in 1880 and 2314 
in 1900, of 50 acres and less than 100 acres there were 13 fli-2 ih' 
1880 ami 29 044 in 1900 of 20 acres and less than 50 acres there 
were 3688 m 1880 and 5261 in 1900 Farms workpd by owners 
numbered 46 O45 in 1880 and (>0471 in 1900, b\ cash tenants, 
21 974 in 1880 and 57046 in iqoo, by share tenants 25,245 in 
1880 and 37838 in 1900 Of the 155 355 farms in the state in 
1900 85 381 were worked by negroes of whom 22 2 were owneis 
of iluir lanns 49 7 % cash tenants and 27 9 % share tenauls 

1 he state long out ranked all other states in 11,10 growing of nee 
but this industry has declined and South Carolina is now surpas<^ed 
by both Louisiana and Texas Cotton is the state s most valuable 
ciop The cotton product of the stale in 1889 was 747 igo bales' 
m 1899 it was 881,422 bales and in 1909 1093000 bales Ihe 
piimipal cereals, with the amounts and values of the, crops in 1899 
and 1909 aie Indian corn 17429610 bush ($9149808) in 1899 
and 37 04 1 000 bush ($33337000) in 1909, wheat 1017319 
bush ($958158) in 1890 ami 3810000 bush ($3563000) in 
1909 Oats 2661670 bush ($i 226,575) in 1899 vnd 4431000 
bush ($3,190,000) m 1909 Rice 47 360128 tb (11,366528) 
in 1899 on 23 726 farms nearly half of the total numlier (48 155) 
of rice farms in the United States which however decreased to 
476000 bush ($433000) in 1909 The rye crop was 19 372 bush 
($18405) m 1899 and 39000 bush ($55,000) in 1909 Other 
important crops are tobacco 19,895970 lb ($i 297,293) in 1899 
and 32ooo<X)o lb ($2 33t)Ooo) in 1909, hay nd forage 213249 
tons ($2 304 734) in 1899 and of hay alone 81 000 tons {$i 256 ooo) 
in 1909, potitoes 3 369 957 bush ($i 538 205) m 1899 and 765 000 
bush ($880,000) m 1909 

Mining 1 he \ due of the mineral product of the state was 
$1834134 111 1902 305203 in 1907 and $2081001 in 1908 

The total value of the products of manufacturing industries based 
on mining was $18 565 682 m 1900 or 17 2 % of the total valuic 
of the product of all manufacturing industries The most valuable 
single mineral is phosphate rock which is found in a belt 70 m 
long t)\ 30 m wide extending from the mouth of the Broad River' 
near Port Royal in the south east to the headwaters of the Wando 
River in the north-east The chief deposits are found in Berkeley, 
Dorchester Chai lesion Colleton and Beaufort counties at the 
bottoms of rivers 20 to 30 ft in depth and on land at an elevation 
but little above mean tide Its commercial value for the manu- 
facture of fertilizer was estabhshed in 1867 and the mining of it 
began soon afterwards in the Ashley River region fhe amount 
mined in 1868 was 12,262 long tons, in 1902 313 365 long tons, 
and in 1908 225 495 long tons valued at $989 881 The value of 
other minerals produced in 1908 was as follows Granite $297 874, 
clay $110636, and monazite $13494 The product and value 
of mineral waters was 786 754 gals ($195,182) m 1907 and 271,572 
gals ($70937) in iyo8 Minerals which were not mme^i com- 
mercially m 1902 include asbestos which occurs m Spartanburg 
ami Pickens counties, fullers '-earth, gtaphite in Spartanburg and 
Greenville counties , iron ores in the north and north-west portions 
of the state, iron pyrites in bpartanbuig and York counties; talc 
bismuth, ochre pyrites galena, brown coal, malachite, phpsphate 
of lead and barytes ^ 

Manufactures — The number of factories m South Carohnk in 
1900 was 1369 in 1905 1399 S the amount of capital invested! 
in such establishments was $62 750,027 m 190Q and m 1905, 
$113422224, the value of products m 1900 was S53 335811, 141. 
1905 $79 376,262 and the average number of wage earners ih 

^ The special census of 1905 was confined to mannfactures 
under the factory system, and the statistics above for 1900 have 
been reduced to the same standard to make them comparable 
with the statistics for 1905 , 
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1900, 47,6^25, aiul in 1905 59 44T Except in number the rural 
estabbshroepts showed wcatcr increases than the urban ^ The 
pumbfer of rural establishments m 1900 was 1174, m 1905, 1179, 
ahd fhe rtumber of urban establishments in 1900, 195, in 1905 
iio, bht the capltahrallon of the rural establishments increased 
from $50 057 922 in igoo to $g7.g42,x83 in 1905, while that ol the 
Urban increis6d from $12,1)92 105 to $15 480 ayy, the value of the 
products of the rural establishments increastd from $419^)816 
to $64887,748, while that of the mbaii establishments incri iscd 
from $11 404'99‘5 to $1 ^ 488 414, and the number of cmplovLs 
in rural esl ibhshmcnts increased from 36 bib to 30 744 while those 
in Urban establishments increased from 7409 to 8(»97 More than 
half of the manufacturing est iblishments were engaged in the 
manufacture of cotton goods, of lumber and limber of fertili/tis 
of cotton seed oil and cake, of lumber ind planing mill produrts, 
of Cars and general sh6p construction, ana of hosiery and knit 
goods 

The manufacture of cotton goods was much the most important 
ihdustry in 1900 and 1904, and showed a rem irkable growth The 
Capital mVested m this industry was $39248946 in 1900 and 
$82337429 m 1905, the value of the products was $29723919 
in 1900 ind $49437644 in 1905, the average number of wage- 
earners was 30 201 in iQoo and 37 271 in 1904, and the amount 
of wages $5,066 840 in igoo and $7 701 689 in 1905 The number 
of est iblishm tills in 1900 wis 80 and in 1904 127, the number of 
producing spindles in rgoo was i 431 349 and in 1905 28O4092, 
and the number of looms in igot) 42 (>63 and in 1905 72702 
The use of domestic ctillon incrcasetl from 484 024 bales in 1900 
to 554 467 bales in 1904 and the amount paid for this col ton 
increased from $14 909 420 to $30 451 159 In the same period 
the amount of foreign cotton used increased fiom 210 bales m 1900 
to 2633 bales in 1905 and the amount pud for it from $20 02<) in 
IQOO to $318020 tn 1904 The principal products of the mills 
wf re plain cloths for printing or tonvertmg ot a quaht> hm r than 
No 28 warp of which there were produced 322 840 981 s<j \ds, 
valued at $14 007 496 in 1905 as compared with 97 343 520 sq \ds , 
vilucd at $3 171 198 m 1900 Other pioducts and their values in 
IQOO and 1903 wire as follows brown or bktchcil sheetings and 
shirtings, 285 105 38 3 sq jds ($ir 453 073) in Kyw and 21877747^ 
sq yds ($12035854) m 1904, yarns for sale 24849610 lb 
($3461090) in 1900 mil 31645397 fb ($<>217794) m 1904, 
drills, no 467 224 S(} yds ($5375017) m iQoo and 88 441 7c^ 
sq yds ($4,344,140) in 1905, twills and sateens ii 371) 712 sq yds 
($185 484) in ie)oo and 45 220 488 sq yds ($2 175 041) in 1904 

Ihe value of the products of other industries m 1900 and 1903 
were as follows lumber and timber, $1942,302 m 1900 and 
$0,791,441 in 1904 cotton seed oil ind cake, $3 103 324 m 1000 
and $5,402,818 in 1904 fertili/cis, $4,882,400111 1900 and $3 (>37,476 
in 1905 lumber and planing mill prochuts, including sash doors and 
blinds, $1,010,328 m iqoo and $1,478 481 in 1904 hosiery and krtit 
goods $392,237 m 1900 and $1,078,682 m 1004 cars and general 
shop construction ind repairs by steam railway companies, 
$6qi 361 in 1900 and $i ,080 990 in 1904 

Forfst ^ — The pnncipil lumber lesoiirce of South Carolina is 
yellow (or southfrn ' ) ]unc, and there is also a snull quantity 
of cypress fhe stind of yellow pin« in the state m r88o was csti 
mated at 4316 million ft , and in 1904 it was estimated at 3363 
milliort ft 1 he value of tlu lumber product incrcasi d from 
$1,108,880 111 1840 to $4 207,183 in 1900 Some ust is also midc 
of the forest rcsourds of the stile in the manufacture of veneer, 
paper pulf) tuqientine and othei ihtniicals 

Fi'^h-rie^ — ‘Wic total yield of the state’s fishtnes in 1902 was 
8 174 4O3 lb, valued to the fishermen at $203,023, wliuh is an lu- 
trcasc over that of 1897 of 2 894 017 tt) and of $52 5O7 in value 
Ihe number of persons employed m 1902 was 3713, an incrcisc 
ovir 1897 of 1474, the amount of capital invested in 1902 was 
"S 320 723, an incr(-«isc over 1897 $i4b,3t>9 The oyster fishery 

ripicscnted in 1902 about 45 % of the entire value of the states 
■fulitCRs the citi h m that year being 689,700 bush, valued at 
$ii8,4tK), in increase over icSg7 of 474,800 bush and $73,100 
The amount ami value of other catches in 1902 were as follows 
whiting, <)C)6,3 oo lb ($30,118) sea bass, 709,345 lb ($27 3O4) 
shad, 434 1 33 lb ($20,782) , clam, 28,133 bush ($12,940), shrimp 
3o() 400 lb ('*;i2 442) torraiun, 27,421 lb ($4 580) mullet, 138,000 n> 
($3782), jCwfish, 79,400 lb (53738), channel bass, 102,000 lb 
($3550) squcicagiu, 85,700 lb ($3050), shark, go, 000 lb ($1800) 
Other fish taken include the shcepshead, drum, grouper, striped 
bass and croaker 

Tfampovtattan — The chief railway systems of South Carolina 
are the Southern, the Seaboard Atr line and the Atlantic Coast 
line The railway mileage of the state wa*, 3335 48 m on the ist 
of January 1909 Inland water communication is furnished by 
several navigable rivers Between i8i6and 1826 the state expended 
upon internal improvements $1,712, 020 a large part of which was 
appropriated for building canals round the rapids of fivonvers, 

* In this class are included the manufactures of only four cities 
Charleston Columbia, dreenviUe and Spartanburg which m 1900 
had populations of 8000 or more 


between 1878 and 1900 the United States government expended 
$6,063,092 upon seven nvers and three harbours 1 he Savannah 
River IS navigable from Savannah to Augusta, Georgia (202 m ), 
where Its mean low wattr depth is 3 ft and from Augusta to Peters- 
burg, Georgia, foi flatboats Oth* r navigable streams ar» the 
Waccamaw, to Bucksvilh (50 ra ) the Groat Pt dee to Smith s 
Mills (42 m ) the Coojier, to Strawbirry berry (30 m) the 
Ashley, to I ambs (13m) the bdisto to Guignard Landing (2(>o m ) , 
th( South Ldisto, to the North Edisto (u in) the Beaufort, to 
th(. Coosaw Rivci (ii m ) and the Santee, to th( confluence of the 
Congaree and Materci tivois, which are 11 ivigahlc for flatboats 
The ports of entry arc Charleston, Beaufort and Georgetown 

Population —T\\e. population in 1880 was QQSiS??, m 1890, 
1,1^1,149, in 1900, 1,340,316, and m 1910, 1,515400^ 

In onl) one other state, Mississippi, in 1900 the negroes ded 
the whites, in South Carolina 584 % of the total, or 782 321, 
were negroes or of negro descent, and 41 6% were whites, hut 
there was a slight falling-off in the percentage of negroes, tins 
having been 59 9 % in 1890 Of the total population, 99 6 % 
were native-born Jhere were in 1900,552,436 native whites, 
5,528 persons of foreign birth, 121 Indians and 67 Chinese 
Of the inhabitants born m the United SLites, 29,521 were 
natives of North Carolina, and 13,544 were natives of Gerrgia, 
and of the foreign-born 2075 wire Germans, and 1131 were 
natives of Ireland Of the total population, 17 628 were of 
foreign parentage — i e either one or both parents were foreign- 
born and 2503 wen of German and 1607 of Irish parentage 
on both the father’s and the mother’s side In 1906 there were 
m the state 655,933 members of diffeant religious denomina- 
tions, of whom the Baptist bodies were the strongest with 
341,456 cornmunKants, the Methodist bodies had 249,169 
members, 35,533 were Presbyterians, 12652 were Lutherans, 
10,317 were Roman Catlioliis, and 8557 were Protestant 
Fpisi opalians From 1890 to 1900 thi urbin populition 
{1 e in pines with 4000 inhabitants) iru teased from 84,459 to 
i57,TTi, the scmi-urban population (f e population of incor- 
porated places), or the approximate equivalent, having less 
than 4000 inhabitants) increased from 93,551 to 104352, 
while the rural population (/ e population outside of me orporated 
places) inerea cd from 973,139 to 1,078,853 The principal 
eities are Charleston, Columbia (the capital), Spartanburg, 
Greenville, Sumter, \ndcrson and Roek Hill 

Administration —South Carolina was geiverned from 1670 
to 1719 under the Carolina provincial charter of 1665, from 1719 
to 1776 under commissions and instructions from the Crown, 
ind after 1776 under the i onstitutions of 1776, 1778, 171)0, 
TS65, 1868 ind 1895 An amendment to the constitution 
may be proposed ba either house of the legislature, if it is 
approved b\ two thirds of the members eleited to laih it must 
then be ubmittecl to the jicnple to be voted on at the next 
gcneril election for members of the state housi of representa- 
tives, and if itrcrtives atavourable vote of a majority and sub- 
scejuentlv a majority vote in ea(h house of the next general 
assembly it becomes part of the lonstitution A constitutional 
convention to revise the constitution may be called by a two- 
thirds vote in each liouse, subsequently ratified by a majority 
vote of the electors of the state 

Ltfectivc protection agiinst a jiossiblc rtstoration of ntgro rule 
seems to have been aimed at in the suffrage provisions of the nt w 
constitution Two plans of registration weic provided, one tempo 
rary, the other permanent Up to the 1st of January 1S98 all 
persons otherwise qualified could register, provided they could 
read any sietion of the constitution 01 understand and txj)laiti 
it when read to them by the registration officer, and all persons 
so registered were qualified votcis for life The obvious intention 
was to disfranchise ilhteiate negroes, but not illiterate whites 
Undtr the permanent iflan however, this distinetion will gradually 
disappear Those who should apply for registration after the 
1st of January 1898 must be able to read and wTitc any section 
of the constitution submitted to them by the registration officer, 
or must how that they have paid all tax* s for the previous 3 car on 
property worth $300 or more Other requirements for voters 

2 According to previous censuses the population was as follows 
1790, 249,073 1800, 344,591 1810, 415,115. 1820, 502,741 1830, 
581,185, 1840, 594,398, 1850, 608,507, i860, 703,708, 1870, 
705,606 
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kP 6 * wjJifridMCO fhe state fbr ttvo ^eart (except that inmistors m 
charge of o!<gfamrod churches and teachers of public f.chools need 
have a residence m the state 6f six montlis only), in the county 
for Crtte year, and m tho polling preemet for four months, end the 
psyment «lx months betoro oleetion time of a poll-tax Idiots, 
in^^we persons, paupers, convicts and persons convicted of certain 
efimeS (innnu rated in tho constitution) and not pTdoned by the 
gbventor are disqualified from registtrmg or voting 
Under the constitution df 1895 the fovernor holds office 
for two years and is eligible for re-election The governor and 
the heutenanUgovernor must be thirty years old and must 
havq been citizens of the United States and citizens and 
residents of the state fpr five years The governor has h veto 
power, extending to the separate items m appropriation bills, 
whiclt may be overcome by a two-thirds maiority m each house 
of the general assembly, three cU)s (excluchn^' Sunday) are 
allowed to the governor for vetoing bills or joint resolutions 
passed by the general c ssembly, or only two clays if the general 
assembly adjourn before three da>s have elapsed The 
lieutenant-governor the presiding officer of the senate, and 
sueeeqds the governor if the governor is removed fiom office; 
by impeachment, death, resignation or otherwi>e Other 
administrative officers of the state, caeli edeeted for two ^cirs, 
ore a secretary of state, a comptroller-general, an attorney - 
general, a trea>i’rcr, an adjutant and inspector-general, and a 
superintendent of education 

The state legislature is officially styled the general assembly, 
and IS composed of a senate and a house of reprcsentitives 
The house of representatives is composed of 124 members 
elected every two years and apportioned among the counties 
according to population, tlie senate of one member from each 
county, elected for a tcim of four years, tlic term of onc-half of 
the senators ending every two years Anniml sessions of the 
general assembly arc held, beginning on live second 'Tuesday 
m January In 1904 the legislature submitted an amendment 
providing for biennid sessions and it was ratified by a popular 
vote, but inasmuch as the constitution recjuires a .ubseciucnt 
ratification by the legislature, the (question came up again in 
the session of 1905 Attention was then called to the fact that 
the new amendment would make other changes in the consti- 
tution necessary, and the matter was referred to a legal 
commission 

The judicial power is vested m a supreme court and two 
circuit courts, a court of common picuis having < ivjl jurisdutton, 
and a court of general sessions having criminal jurisdiction 
Hie supreme court consists of a c hief justice and three associates, 
elected by a joint viva voc e vote of the general assembly for a 
temi of eight yeais In cxich of the eight circuits is a circuit 
judge elected in a similar manner for four yc<irs 'Ihc magis- 
trates or justices of the peace arc ajipoiulcU by the governor — 
a wise provision, bemuse under the constitution of 1868 ncgrics 
were frocyuently elected who could neither read noi write 
Loc(U GovertiMiert —The unit of local government in South Caro 
lina is the county, which the st?tt constitution provnhs, shell 
be a body ])olitic and corpor-’lc ’ The constitution -ilso provides 
for the estaWi hVrtent of a new county, ' whinCvel- one thud of 
the (pialificd cloctois ivithin the oro? of cjocli scctaon of an old 
county jiropos* <1 to he cut olf to foun a new tounty shdl jKtilion 
the governor fdt the etc ition of i new edurttv whereupon the 
governor 'shall order an election withm a reasonable tifnc there 
after and if two thirds of the voters vote jts, the gential 
assembly at the next session shill rsteblish' the new county, 
provided that ho section 6f a county shill bt Cut off without the 
consent of two thirds of those voting in such sldtion thst no new 
county “ sliall ebnUnn less Ihfn one oW hundred end twchty fourth 

1 )drt of tho whole number of inhabitints of the state, nor shdl il 
lavi less hssessetl tax ible property than ont and one hplf Vndlions 
of cloUars, nor shall it contain an area of less than font hnnc-lrcd 
square, miles " ahd thit no old County shall be reduced to less 
area tlian five hundred squ'^rc miles, to lO'-s pSso‘5«-ed taxable jiroptrty 
than two million dcillars, nor to a smillor popnhtion than fifteen 
thoubind mliibitafits *’ The general assembly may alter comity 
lines at my titnc, provided the pioposed change is sanctioned by 
two thirds of th< voters in the section proposed to be cut off The 
general acjsetfibly Ifi^y also ](>rt)vidc for tho cjbnsolidatiort of two 
or hioirfc eoitntds ff a ihajbnty of the vote is concerned approve, 
** bht stick tfluctibfi shall fiothh heW Of tenet than oitCte iti fcnir yeats 
in tho same counties " Counties are divided into townsfrfp^ ahd 


Tiader the constitution aaehi " shall constitytc a body pphtic ap4 
corporate," but m igio tliera were no separate townsffip govern- 
ments, the cxistmg division of counties mto townsfiips bnmgilof the 
purpose of convenience in adjusting taxes Municipal, gqvcjjnment 
iiutxhmcry is proscribed by a general state law whnjh proyidts for 
the acquireiiunt by jruiniupalitiea of wattrwprKs anfi hghfmgr 

t ilaiits, the levying and eolkction of taxes and the jssyiug of 
letnecb, and regulates bonded debts Cifios and towps are per- 
mitted to exempt, by ordinance, certain classes of manufaqtoriei 
from all t-^xes except lor school purposes, provided such. Ordinances 
aio ratified by a majonty of tJic electors 

Mtstellancous Law/s,~^ I he el iborHe precautions taken to prcvtnt 
lyni hltig are a peculiarity of the constitution of 1895 Any officer- 
state, county 01 municipal —who, through ntghgmcq pr connivance, 
ermits a prisoner to be seized and lynched, forfpfs Jus office end 
ecnmt-3 ineligible to hold any ofiice of trust or profit m the state 
unhss pardoned by the governor The county m which the crime 
occius is, without regard to the conduct of {he olheers, liable m 
dnmige$ of not less tlian $2000 to the Ugjal representative of tfu? 
person lynehed the unmty is authorized, however, to recover 
this amount fiom tho persons ertgagtd in ]the lynchmg. A fourth 
unusual feature is that South Caribna has afpliid the principle 
of dirtet primaiy noimnatiQiis to 11 ihetive ofiifials fiom governor 
tiown United States senators arc in yiactiee <h< ted by the people, 
tor the legisl iture merely registers the icsult of the primary Since 
an absolute majority of the vote e ist is rcqiuied, it is often nccessaiy 
to hold a seeond prim iry m which only tlu tvso ha,djng erindidates 
aic consicltrcd (see act of the 22nd of December i888, and if! 
parte Sanders, S3 & C 478) South Cnrolm.’ is the only state in 
which divoico IS not allowed in any ciicumstcUiets, thi*! is a con- 
stitutional provision Divorces were not jicimitUd before i^OS 
and the piovisions of tho eon^tituluin of that yt ir and pf tm art of 
1872, permitting divorce (lor adultery or foi wilful desertions for 
two year=) win nixiilcd m 1878 A mamed woman may hold, 
acquire and disjost of jnopeity as if she wcic single, and fht 
descent of tlie est'te of a husband d>ing intestate is th< same as 
that of a wife dying xntostatc, the survivor lieing entitled to on< - 
thud of the estate it tlu ro are one or more childten, and to one ffidf 
of tlu estate if there are no eluldrrn or other lineal descendants 
Tenancy by courtesy was abolisheel in 188^ but the right of dower 
still obtamsv the widow 3 acceptance of a distubuUvc shaie m her 
hiisbpjid s estate, however, bars htr dow<r A liomi^ttad in 
lands to the value) of $1000 the products of the same, and personal 
{jrtiperty to the value of 8500 which belong to the head of a family 
or to the husband pjuI wife jointly are exempt from attachment, 
levy or sale except for taxes, jnu-chase money 01 debts contrieteel 
m making impiovcmcnts or repairs Tho cxenipljon of the home- 
stead continues for the benefit of the widow or for the children 
alone, whethci minors or not, provided it is oeeiipied by soniq of 
thorn, and it may be jiurtitioned 'mong the childitn regardless of 
debts The number of hours labour f(#r operatives and employ^ 
in cotton and woollen mills is limited to sixty a week and must not 
exceed eleven in any one day, uxeept for making up lost time to 
the exteint of sixty hours m any one yuar A piohibilion bill intrei- 
duceel m the legislature of 1892 was, through the influence of tlie 
Tillman Keform fpctiem, replaceel by a substitute zneasuit, which 
established a dispensiry system based upon the Cotheuburg 
plirt This system won't into effect m July 1893 and was in force 
for thirteen years Under it tho stpto bought liquors, graded them 
in pccorebnee with a chemical anrlysis, and sold them to con- 
sumers in pick ges of not less than one hdf pint the dispinsaiKs 
wore open from sunrise to sunset, no sales were made to minors 
or elrunkards, and no liquor was drunk on the prcnuccs; there was 
a state dispensary commisMonpr and a state boarel of contiol, 
ami the profits vveiri Tlmeled between the state, the counties pnd 
the mnmci]iilitie?s, the share of the state bemg devoted to cdui i- 
tional purjxisex, Tho state elispenspj-y was opposed by Iffi old 
Conservative faction, by tht saJoon kieipers, anel by tfio radical 
preihibitionists The supreme tmirt of the stati by a vote of two 
to oniJ elecidcd m April 1894 tlut the law was unconstitutional, 
but in October i olnange in the personnel of tho ceiuit biought 
about a rovoisal The Supieme Court of tht United States held 
on the 18th of January 1897 that the provisions of the statute 
forbidding tho import dicn of bepior by anyone except certain 
Sftatt' offienU were in violation of the interstate commerce clause 
of the oDiistitution (Sco« v Dotti^id, 105 U S 58) Under the Bnci 
bill, ppsbcd m 1904 and amended in 1905, which gave tho people 
of each county the choice between dispensary and prqhl billon, 
vVlth the proviso tliat if they adopt the latter they must pay The 
oxti> taxes ntcossaty to oniforce It, several counties adopted pro- 
hibition and in 1907 the state dispensary system was abolished, 
all impure liquors were declared contralsind, each county | was 
required to vote to prohibit the sale of liquors or to eshobbsh a 
disptnsai7, tho sale of intoxicating liquors was forixddcn outsidt 
of cities and towns, and sales may be made only through foufity 
dispensaries, which may not sell at night or on Sunday, or to 
inebriates or minors. The constitution of 1895 forbade a r^ora 
tion of the satoon system m its original form, An act ot 49f)9 
made it a misdemeanour to solicit ord^r* for iDUior *» 
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'Education — As early as 1710 pu'blic sob<f>ol education was j)ro 1 
vidod for indigent children The present freO school system was 
rqfabhshcd in 1^68 llie educational system is under the super- 
vision of the state supennttnclcnt of education with the assistance 
of a bdard composed of the govtrnor and not exceeding sc^ven 
othor persons appointed by the governor The constitution of 
1895 ordered a tliiee mills levy Ihcl present high sthool s>stcm 
d ites from an act of 1907 , and in 1909-1910 there were i u high 
schools SIX of which required a full four ytais course flic 
fier citpiia expenditure according to enrolment wss $ 1 98 foi 
each White pupil and 42 for each hogTo pupil in 1899; in 1909 
it was $10 for each white pupil uid $i 70 f6r C'^ch negro 
the schools are supported by taAation, they formerly ncuvctl 
the profits from the dispensary The maximum local tax levy 
IS eight mills for elementary schools ind two mills for high 
schools In 1908-1909 the total expdiditurts for 506O public 
schools (2712 for whites, 2J54 for negroes) in the slate was 
$1,808,880, of which $i,‘;9o 733 wss for whites Ihe ivesage 
yearly s{vl iry in tgoS-igoQ in white schools was $479 70 for 
men and $249 1 ^ for -women teachers, in ncgio schools the 
cotTfcSponding saiftnes were |n8 17 artd $91 45 Ihn st itc sup 
ports wholly nt in part the university of South Carolina (btloie 
190O boulli Canilina College) cstabliihod at Columbia ui i8oi , 
the South Carolina Militiry Ac uiomy (locally ciJlcd The 
Citadel ") est ibhsbcd at Cluileston in 18 ts, (Icmson AgrKultni il 
College (1889) at tlcmson Oconto county with departmtnts of 
agriculture, cheUnstry meihanics and ek tncity texliles and 
military, and at idemic and prtpaiatoiy comses, WuitUrop Isonnal 
and Industrial ( olkgc for Cirls (189-)) it Rock Hill and tin Coloured 
Norrtial Tndusttnl Agricultural and Mechanical College (iSgi)) 
'at Orangeburg Among the other higher institutions of leatmng 
are the coUcgoj of Charleston (1790 non-sectanon) Ncwbtrry 
Collogo (1838 Luther in) at Ntwbtrry the ITisbyUnan College 
of South Carolina (1880) at Clinton EisKint College (1830 A so 
elate Reformed Presbyterian) at Hue West Tin mm iJmvci ity 
(1832, Baptist) at Greenville and Wotford College (185 ^ Mcihodisl 
Episcopal South) at bpertfinhurg for women Convtisc College 

S 1890 non-sei t-i nan) at bpirtanbuig, the l olkgo tm Woimn 
1890, Presbyteuan) at Columbia, (olumbii (aj1K<c (1859 uou- 
sectanan) near Columbia Creenvilk Fein ik College (183^ l>.ip 1 is() 
at Greenville Lander Female College (1872 until 190 ^ at Wilhanis 
ton, and until 1904 the Willmmston I cmale College, Methodist 
Episcopal South) at Greenwood, ind llu Due West lemale College 
(1859 Associate Jtcfuimcd I’lcsbj tiuan) at Dm Wcs( , and foi 
negroes ( lalhn Lnivcrsity Methodist Fpiscop 1 ) at Orangf 

burg Allen CntveiMty (1881 Afnciil Methodist Lpiseop>l) >t 
Columbia and several nOimd nnd industrial schools Iheie pie 
theological seminanes at Columbia (1828, Pitsbytenaii). at Due 
West (1837 Assoei'tc Reformed 1 ri shyteuan), and at Mount 
Pleasant (i8y8 Inthcian) 

Chavittes tSr — The state has no boatd of public ch’tilios and 
under the prostnt com li tut ion the county comnnssionc'i*; urn over- 
seers of the poor, except in Charleston and Columbia whose poor 
arc provided for by the muiiieipai authorities 1 he county co u 
missioncrs of tath county have charge of the pool hou e of I lie 
county appoint its supi nnlcndi nt piiysirian and othci olfuiils 
and ropmt annually to the judge of the Court of Cttnerul 'sessions, 
who submits this report to the grand jury Etch pnoi house 
must h ive sufficient tillable 1 mil to give cmjilovment to ill p.uip< is 
who are >ble to work There is an in titution for the de'f dumb 
and blind (1849 since 1837 a stite institution) it Cedar sprin s 
and a stite hospital for the insane founded irt l8ji at Columbia 
by Samuel latrow (17O0 1821) and opened in 1828 The state 
pcmtuitiary is also at Columbia 

T'lnancc — The revenues of the state arc derived mainly from 
the general piopcity tax fees lievnus, disncnsarv profits ind 
phosph it* royalties At the bt ginning of the CiVil War the public 
debt was $3 814 8t)2 91 and the creilil of the state was sonnil 
fho obUgitions contraettd ifi suppoit of the wai ainountinp to 
about $3 000 000 were of couise nullified b> tht lourtcenth Amend- 
ment There were so many iricgulanlRs and so miuh eoiiujifion 
connected with the bond issues of reconslruetron da5S tlid it r 
impoBsiblo to discover their exact amount itstimattss of the total 
debt in 1872 vary from $28000000 to $33,000000 The fust 
step towards rcpuiliation was talvtii by the “ carpet bag " legislature 
of 1^73, when it provided for the issm of consoh.l itcd bonds to 
rcplkCe the outstanding oblig Uions at the rate of liftv Cents on the 
dollar Nearly six iiiiflion dollars worth wvre declared null and 
void because issued wilAout authority of law After the return 
of the Democrats to jiowir 111 1877 furthci investigation was made 
and the government finally assumed usjion ilnhly loi $(>406600 
The grCafier part of this wois funded under an act of Oetober 1892 
and provision was made for a sinking fund detivcd mainlv from the 
royalty on phosphate bah In igog the funded debt amounted 
to $6526885 The legislature is forbidden to create any further 
debt except for the ordinary current business of the state, unless 
the proposition be ^ilmfibittcd to tlic Votcis of the state and approv cd 
by a two-thiniB majority After the abolition of the state dis- 
pensary system m (3907 a State Dispensary Oommtsscon was created 


for Winding lip the business of the dispensary and distributing 
about v90o 000 (of which liooooo was atiU due) of diapen'ary 
funds Iwo conipvnies brought suit for moneys owed foi liquor 
sohl to lh< si ite dispensary, the eomnijssion resisted the suit on 
the ground that as 1 court and as a rcpicscntativc of the state it 
COuhl not be sued , th( intuit court ind the cueuit court of appeals 
ovcriiikd this plei and jnit the funds info Ihi hands of a receiver 
but in April igoQ this famous cause was ckeiil by the decision of 
the Federal Supreme Court upholding the commission luel re- 
storing to It the fund lUnks arc subject to the supci vision of 
an (yxatnmef anel m idelition are requireel to mate weekly reports 
to the* comptredkr f,tncr il 

History ~rhc history of South Carolina may be divided into 
fout main periods the period of d.stovery and exploration 
(1520-1663), tiu period of proprietary rule (1663-1719), the 
period of royal rule (1719-1776), and the period of statehood 
(from 1776) The first Jhiropcans to visit the coast were a 
party of Spaniards from Cubi m 1320 In 1562 some Freikh 
Protestants under Jean Ribaut made an unsutcc^ssful attempt 
to establish a rolonv near the mouth of the Broad Rivet (sec 
Port Rosai) in 1629, Charlis I granted to his attorney- 
general, Sir Robert Heath, all the terntorv lying between the 
31st and the 36th parallels and extending through from sea to 
sea, but no settlement was made, and in 166 j the saiVie territory 
was granted to theeirl of Clarendon (1609-1674), and six other 
favourites of Charles II A second charter m 1665 extended 
the limits to 29" and 36° 30' The proprietors were to legislate 
for the colony “ by and witfi the advite, assent and approba- 
tion of the frtemen ” Thev were empowertd, though not 
reqi.mtl, to grant religious freedom to Dissenttrs Land \vas 
held m free and common sor ige, and the statute qma emptore^ 
was suspended, thus allowing subinfeudation ContTSDbns or 
immigration (iriulars were issued in 1663 and 1665 offering 
most liberal terms to prospective colonists This policy 
soon abandomd In the fundamtntal cons ti tut on, adopted 
bv the propr etarv board in 1669 John Lotke and Lord Ashley 
(1621-1683) prepared for the ( ohmy an elaborate feudal sy^teffi 
of government which would hive been obsolete even m Furopfe 
(see North Caroiina) Subsequent issues Trt 16J0, 

(Jan 12), 1682 (Aug 17), and 169S modified the original plan 
to some exunt flie (onstiiulions possess more than a 
mere antiquarain interest Thev htijxd to arouse tliat feeling 
of dis(ontcnt among the colotiists whith (ulminated in the 
overthrow of propnetarv rule, and thev encouraged the large 
plantation system which constituted the foundation of the 
sla\e-holdmg cristocracy 

The first permanent bnghsh settlement waas made m April 
1670 at Albemarle Point, on the wast bank of the Ashlev river, 
but as the situat on proved unfavourable the ginxmment ind 
most of the people moved over m 1680 to tin iitek between 
the Ashley and the Cooper rivers, the site of the present city 
of ( harleston Ihe area of settlement wis gradually extended 
along the coast m both dircitions, but did not penetrate far 
intio the mtenor The province was soon div-dcd into three 
(oast counties Berkeley, extending from the Stono fiver to 
the Sevvee and including Charleston , ( raven to the north of the 
Scwce , and Colleton to the south of the Stono in adelit on to 
tho'-e scttlcis who (amc direit from England there were many 
Enjdishnicn from Ifarbadoe’s and French ProU slants, both of 
wh (h tlA'-srs exercised considerable influcni'c upon the history 
of the colony It was lirgely due to the Barbadian (onncxum 
that South Carolina was for manj years more elosely associated 
with the island than with the continental colonies Her political 
historv during the eoloniAl e'-a is the story of a strueglt bet\vxtn 
popular and pierogative interests, first between the people and 
the lords proprietors, later between the people and the Crown 
I'rom 1670 to 1700 the pnneipal questions at issue were the 
refusal of the settlers to suhsenbe to the numerous cdit'ons 
of the fundament d eonstilutions and disjnites over the (ollct- 
tum of quit-rents Comy‘sions were Imally made vvhir^i brought 
the govomment more directly under popular Control Ih 
the legislature was divided into two houses, and m 1603 thh 
commons house, elected by the people, se< ured the priVifcgy 'Of 
initiating legislation The truco was followed by a cOfttfh'v^fsy 
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between Churchmen and Dissenters A test act requiring 
members of the assembly to conform to the Church of Fngland 
and to take the sacrament of the Eucharist according to the 
rites and usages of that Church ( 1 704) wa , defeated only through 
the intervention of the Whig House of Lords in England By 
an act of the 30th of November 1706, which remained m forct 
until the War of American Independence, the Church of England 
was made the established religion After a few years of peace 
and prosperitv there came another attack upon the proprietors 
which culminated in the revolution of 1719 and the downfall of 
proprietary rule Acting on the advice of Chief Justice Nicholas 
Irott (1663-1740) the proprietors adopted a reactionary policy, 
vetoed several popular laws, and refused to afford protection 
from the attai ks of the Indians The people rehi lied, overthrew 
the existing government and elected their leader James Moore 
(1667-1723) as governor The result of the revolution was 
accepted in England, and the colony at once came unde^" royal 
control, although the rights of the proprietors were not 
extinguished by purchase until 1729 Theoretically South 
Carolina and North (arolma constituted a single province, 
l)ut, as the settlements were far apart, thcic were alw'ays separate 
local governments Until 1691 each had its own governors, 
from 1691 to 1712 there was usually a go\ernor at Charleston 
and a deputy for the northern settlements, and after 1712 there 
were again separates governors The first attempt to define the 
boundary was made m 1^732, but the work was not completed 
until 1815 

I he change from proprietary to royal government scarcelv 
affected at all the constitutional development of the province 
The popular branch of the assembly continued to encroach 
upon the powers of the governor and council Bv 1760 the 
council had almost ceased to exercise any real control ovci 
legislation I hey rarely initiated c^r amended a bill of any 
kind, never a revenue measure Public officials chu en nomi- 
nally by the general assembly were iceallv the nominees of the 
lower house In the conduct of his executive tunctions the 
governor found himself constantly hampered by committees 
of the assembly In other words, whether thev were conscious 
of the fact or not, flic South Carolinians throughout the colonial 
era were tending towards independence The demands of the 
British government after 1760 were not especially unreasonable 
or tyrannical, but they were made upon a people who were too 
long accustomed to having their own wav As the spirit of 
rebellion developed the sentiment in favocf of ccilonial union 
gained in strength 1 homas I ynch (c; 1720-1776), Christopher 
Gadsden (1724-1803), and John Rutledge (1739-1800) attended 
the Stamp Act Congress of 1763, an intercolonial committee 
of correspondence w is appointed in 1773, and delegates were 
sent to the Continental ( ongress in 1774 and 1775 A council 
of safety appointed by a provincial congress practuallv took 
charge of the go\ernment in June 1775 The assembly was 
formally dissolved on the 15th of September, Governo'" William 
Campbell (d 1778) fled from the town, and royal government 
came to an end In the conflict with the mother country the 
people had the advantage of long experienc e in fighting There 
had been wars with the Spanish in 1686, 1702-4, 1740, with 
the Spanish and French m 1706, with pirates m 1718, with the 
Yemassee Indians in 1715 and the ( herokees in 17615-61, and 
a slave uprising in 1739 The state suffered severely during 
the War for Independence, the numbers and influence of the 
Loyalists serving to embitter the conflict In the summer of 
1776 the British, under Sir Henry Clinton and Sir Peter Parker 
attempted to capture Charlpiton and summon the South t^ro- 
lina Loyalists to their standard, but on the 28th of June the 
fleet was repulsed m an assault on Port Moultrie Clinton 
returned, however, early m 1780, and, having surrounded the 
city on all sides with an overwhelmmg force. General Benjamin 
Lincoln, who was defending it with about 7000 men surrendered 
(May 12) to avoid certam destruction The British thereupon 
overran the whole state, and until near the close of the war a 
new American army, first under Horatio Gates and later under 
Nathanael Greene, was engaged m driving them out The 


prmcipal engagements fought within the state were Camden 
(Aug 16,1780), King’s Mountain (Oct 7, 1780), Hobkirk’s Hill 
(April 25, 1781), and Eutaw Springs (Sept 8, 1781) 

1 The most significant feature m the early history of the state 
was the struggle between the Low Country, which centred 
about Charleston, and the Up Country, which was settled largely 
bv Scot< h-Irish, who came down the mount iin valleys from 
Noith ( arolma, Virgmia and Pennsylvania The great planters 
of the Low Country had wealth, the small farmers of the Up 
Country had numbers Under the first state constitution, 
adopted in March 1776, the Low Country element maintained 
the ascendancy which they had possessed during the colonial 
period In 1786 they were forced to consent to the removal 
ot the seat of government to ( olumbia (final removal, 1790) 
and in 1808 to a reapportionmcnt of the representation, based 
partly on wealth and partly on numbers There was to be one 
representative for every sixty-second part of the whole number 
of white inhabitants of the "^tate and one for every sixty -second 
part of the taxes raised by the legislature More harmonious 
relations were in time established, partly because of improvements 
in the methods of transport, but mainly as a result of outside 
pressure m the form of criticism of slavery and the adoption by 
the national government of an economic policy whu h favoured 
the manufacturers at the expense of the agricultural interests 
In 1832 there was a majority from each section in favour of 
nullification {q v ), and the legislature called the famous Nulli- 
fiiation (onvention, which met at Charleston the 19th of 
November, and five days later passed the Ordinance of Nullifica 
tion declaring that certain acts of Congress imposing import 
duties “ are unauthorized by the Constitution of the United 
States and violate the true meaning and intent thereof, and arc 
null and void and no law, nor binding upon this state, its officer, 
or citizens ” President Jackson was readv to use force against 
the state, and the tariff, over which tht whole disagreement had 
arisen, was changed in sucli a way as to effect a compromise 
with the state From about 1828 to i86i South Carolina 
superseded Virginia as ihe leader of the south She stood for 
States’ rights and Iree trade John C Calhoun was her political 
philosopher and George McDuffie her political economist Her 
secession, on the 29th of December i860, was followed by thi 
formation of the southern lonfederacv, the bombardment of Fort 
Sumter (April 12, 1861) and the Civil War (1861-63) Although 
few battles were fought within her limits, because of the distance 
from the frontier, South Carolina made manv sacrifices in the 
interest of her section With a white population of 291,300 
at the beginning of the conflut, tht state put into the field 
during the four vears 62,838 effective men, with an enrolment, 
including reserves, of 71,083, of whom 22 % were killed on the 
field or died in prison General W T Sherman’s march across 
the state (Febru ary-Man h, 1865) was accomplished by an 
enormou destruction of property by lire and pillage 

All the misfortunes of the war itself are insignificant when 
compared with the sufferings of the people during the era of 
reconstruction (1865-1871) In accordance with ihe liberal 
views of President Andrew Johnson, the white people assumed 
control of affairs shortly after the close of hostilities, and James 
L Orr (1822-1873) was chosen governor Congress reversed 
this policy (1867), disfranchised the majority of the whites and 
transferred political power to negroes northern adventurers 
and disreputable native whites There followed an orgy of 
inmc and lorruption Ihe Assembly Hall was furnished with 
(locks costing $600 dollars each, sofas at $200, and other 
articles in proportion A restaurant and bur were kept in the 
state house at which the members of the legislature and their 
friends could procure refreshments free of cost The debt of 
the State was increased from $5,000,000 in 1868 to more than 
$18,000,000 in 1872 Crime among the negroes became so 
frequent that the whites were compelled to form a secret organiza- 
tion for protection (see Ku Klux Ki an) In the spring of 1868 
the state adopted a new constitution in conformity with the 
Reconstruction Acts of Congress, and elected state officers and 
congressmen, and on the 25th of June the state was readmitted 



to the. Union The inauguration of General Wade Hampton 
(i8i 8-'I^02) as governor, and the final withdrawal of United 
State^ troops in 1877, marked the downfall of fiegro nilc 
The political history of the state since 1877 presents some 
interesting features PractuAlly the entire white population is 
Democratic, partly for historical reasons and partly because of 
a feeling that union is necessary to maintain white supremacy. 
The old warfare between the Up Country and the Low Country 
has been renewed in a modified form m the conflict between 
Reformers and Conservatives The triumph of the Reformers 
cnlmmated in the founding of Clemson Agricultural College 
(1889), the establishment of the state dispensary svstem for the 
sale of intoxicating liquors (1893), election of Benjamin 
R Tillman (b 1847) to the United States Senate (1894) over 
M C Butler (1836-1909), and the work of the constitutional 
convention of 1895 

Governors of South Carolina 
Proprietary Period (1670-1719) 

William Sayle 

’ ’ ‘ (chosen by the council) 


Joseph West 

Sir John Yeamans 

J os^h West 
oseph Morton 
Richard Kyrle 
Robert Quarry 

J oseph West 
oseph Morton 
ames Colleton 
eth Sothcll 
Philip Ludwtll 
Thomas Smith 
foseph Blake 
John Archdale 
Joseph Blake 
James Moore 
Sir Nathaniel Johnson 
Edward Tynte 
Robert Gibbts 
Charles Craven 
Robert Daniel 
Robert Johnson 


(chosen by the council) 


(chosen by the council) 

(chosen by the council) 

(< hosen by the council) 
(deputy -governor) 


James Moore 

Sir Francis Nicholson 

Arthur Middleton 

Robert Johnson 
Thomas Broughton 
Wilbam Bull 


Royal Period (1719-1776) 

(elected by the people) 


James Glen 

William Henry Lyttleton 
William Bull the 2nd 
1 honias Boone 
William Bull the 2nd 
Ixird Charles Greville Montague 
William Bull the 2nd 
Lord Charles Gicville Montague 
William Bull the and 
Lord Charles Grcvillo Montague 
William Bull the 2nd 
Lord William Campbell 
Henry Laurens ' - 


(president of the council and 
acting governor) 

(lieu tenan t-go v emor) 
(president of the council 
heulonani-governor) 


(lieu tenan t -governor) 
(lieulc nant-governor) 
(lieutenant-governor) 
(lieutenan t-govemor) 
(lieutenant-governor) 


John Rutledge 
Rawhns Lowndes 
John Rutledge 
John Matthew! s 
Benjamin Gueranl 
William Moultrie 
Thomas Pinckney 
Charles Pinckney 
William Moultrie 
Amoldus Vanclerhorst 
( liarlcs Pinckmy 
Edward Rutledge 
John Drayton 
James B Richardson 
Paul Hamilton 
Charles Pinekutv 
John Drayton 
Jfenry Middleton 
Joseph Alstoo 


(president of the couned of safety) 
Statehood Period (1776- ) 

(picsidcnt) 

(president) 


Democrat-Republican 


1670- 1671 

1671 - 1672 

1672- 1674 
1674-1682 
1682-1684 

1684 

1684- 1685 

1685 

1685- 1686 

1686- 1690 
1690-1094 

1692- 1693 

1693- 100 t 

1694 

1694- 1696 
1696-1700 
1700 1702 
1702 1710 
1710 

1710 1711 
1711-1710 
1716 -1717 
1717-1719 


1719-1721 

1721-1729 

1724-1729 

1729-17^5 

1735-1737 

1737-1743 

1713-1756 

1756-1700 

1760- 1701 

1761- 1764 
17O4-1700 
I76 (>-i 7(>3 

1708 

1768- 1709 

1769- 1771 

1771-1773 
1773 1775 
1775 

1775- 1776 

1776- 1778 
1778-1779 

1779 1782 

1782- 1783 

1783- 1785 
1785 17S7 
1787-1789 
1789-1792 

1792-1794 

1794-1796 

1796-1798 

1798-1800 

1800-1802 

1802-1804 

1804-1806 

l8o(>-i8o8 

1808-1810 

1810-1812 

1812-1814 


;akolina 

Davvl R Williams 

Democrat-Republican 
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1814-1861 

Andrew Pickens 

1816 1818 

John Geddes 

• »» 

1818-182.) 

Thomas Bennett 


1820-1822 

John L Wilson 


1822-182} 

Richard I Manning 

„ 

1824 1826 

John Taylor 


1826 18-8 

Stephen D Miller 

Democrat 

1828-18 JO 

James Hamilton jun 


1830-1832 

Robert Y Hayne 

George McDuffie 


1032-1834 


1834-18 36 

Pierce M Butler 


836-18 38 

Patrick Noble 


838 1840 

B K Hemgan 

, (actmg) 

1840 

John P Richardson 

1840 18 }2 

James H Hammond 


1842-1844 

William Aiken 


1844-18 }(■ 

David Johnson 


1846-1848 

Whitcmarsh B Scabrook 


1848-1850 

John H Means 


1850-1852 

John L Manning 

,, 

1852-1854 

James H Adams 


1854-IS56 

Robert T W Allston 


1856-1858 

William H Gist 


1858-1860 

Francis W*^ Piekeiis 


1860-18O2 

Milledge L Bonliam 


1862-1864 

Andrew G MeGrath 


l8t)4-i865 

Benjamin F I’erry 

James L Orr 

, (provi- 
sional) 

Conservative 

1856 

1865-1868 

C.eii Edward R S Canby 

(imlitary governor) 

i808- 

Robert K Scott 

Kepubhean 

1868-1872 

1 ranklin J Mosts jun 

David H Chamberlain 

Wade Hampton 


1872-187} 

Democrat 

1874-1870 

i 87 ()-i 870 

William D Simpson 

, (actmg) 

1879 1S80 

riiomas D Jeter 

(acting) 

1880 

Johnson Hagood 


1880-1882 

Hugh S Thompson 


1882-1880 

John C Shepp ird 

„ (acting) 

1886 

John P Richardson 


1880-1890 

Benjamin R Tillman 

» 

1890 1894 

John (j Evans 


1894-1897 

William H Ellcrbe 


1897-1899 

Miles B MeSweeny 


1890-1903 

Duncan C Heywartl 


1903-1907 

Marlin E Ansel 


1907-1909 

Martin F Ansel 


1909 


Bibiiocraphy — For general description see Michael Tuomey, 
Tieport on the Geology of South Carolina (Columbia, 1848) the Hand 
look of South Carolina Resources, Institutions, and industries of 
the State, ixiblishid by the Slate Deii.irtraenl of Agnculture, Com- 
imret uiu Immign.tion (Columbia, 1907, 2iul cd , 1908) the Annual 
Reports (190 j stq ) of the same department and its other }>ublica 
lions and W G Simms, Geography of South Carolina (Charleston 
1843) For administration see D D 'W iWaec, The Ctttl Government 
of South Carolina (DalHs 190O) E L Whitney “ Government of 
the Colony of South Carolina, in Johns Hopkins University Studies 
cell xiii (I3altimorc 1895) B J Ramage, “ Local f.ovtrnment and 
Free Schools m South Carolina,’* in Johns Hopkins Unii ersity Studies, 
vol 1 No 12 (Baltimore, 1883), Colytr Mtnw ether, History of 
Highir Lducation in South Carolina (Washington, 1889), m Cir- 
culirs of Inform iticm of the United State's Bureau of Education, 
No 3 There is no general history of South Carolina The stvn 
dard work for the coloni il period is 1 dwardMcCrady s The History 
of South Carolina under the Proprietary Government, ityo-iyig 
(New York, 1897) his History of bouth Carolina under the 

Royal Government, (ibid 1899), which arc accurate 

and interesting, but negleet the manusenpt sources at Columbia 
Older histones are Alexander Hewatt, Historical Account of the 
Rise and Progress of the Colonies of South Carolina and Georgia 
(London, 1779), freely used by later wnlcrs, David Ramsay, 
History of bouth Carolina (2 vols , Charleston, 1809), little more 
than a reprint, without acknowledgmentv of Hewatt and William 
J Rivers, Sketch of the History of South Carolina to the Close of the 
Proprietary Crovernment, /7/p (Charkston, 1856), which was utilized 
by McCrady m his first volume and was first the history of the colony 
b^ed on the documents m the Public Records Office See also 
E L 'Whitney, “ Bibliography of the Colonial History of South 
Carolina, m Annual Report of the American Historical Association 
for the Year rSg^ (Washington, 1895) More distinctly legal and 
political m character are three doctors’ monographs Edson L. 
Whitney, Government of the Colony of South Carolina (Baltimore, 
1895) bise<l too exclusively on the statutes, D D W?i^cc, Con- 
stitutional History of South Carolina from jy^j to lyyj (Abbeeolle 
(SC ), 1899 how ed , 1908), a very brief summary, and W Roy 
bmith, South Carolina as a Royal Province lyic^iyyp (New York, 
1903), based on the manuscript sources at Columma The st iiid ml 
work for the War of Independence is Edward McCiady The II i koy 
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of So'i(^ C^yoUfid tit f^ 4 i) 6 fiiiidn, lyyd-ifSj (2 Vols . York, 
tOOt-1^2) Older bdoka on thd subject are DaVld Ramsay, 
History of the RevoluitOH of South Carohna ftom d British Cotofcy to 
an Independent State (2 vols , Trenton, 1785), WilHaa 
iAemoifs pf the American Revolution, so far as it feldied tP the States 
of Noffh and South Cafoltna and Georgia (2 vols , New York, 1802),. 
Jolm Pt^yton, Memoirs ofjhe American Revolution relotyng to tfte 
State of Sbuth Carolina (2 vols , Charleston, 1821) , and R 'tV Gibbes, 
Dofpine^tary History of the American Revolutwh {3 v 61 s , ColumWa- 
1833 York, 1857) Very little has been written on the ptrlOq 
since 178^ David 1 Houston, Critical Study of Nullification tn 
Soufh Carolina (New York, ihgb), is a concise, scholarly work, 
Hortnanii von Holsts John C Calhoun (Boston, 1892) is wtltteij 
liom the ejfitromd 'ncrtionalistic and anti slavery point of viyw 
Po/' the Civil War and Reconstruction, see' James Ford Rhodes, 
llisfory of the United States from the Compromise of iS_$q (5 vols. 
New York, 1893-1904) James S Pike, I he Prostrate State , of. 
South Cafolina under Negro Government (,New York, ^874), Car) 
SchUrz, Report on the State-) of South Carohna, Gcorpa, (S-C (WaShmgr 
ton, 1863. be ing 39th Congress, ist session. Sen Ex Doc 2),Hil^'i'y 
A Herliert and others. Why the Solid South? (Baltin^ore, 1890), 
and Toh 4 P Hollis, The Parly Period of Reconstruction in South 
Carbnna (Baltimirc, 1905), containing an excellent c^isciission pf 
the penoc) fiom i8()5 to ibhS For llu religions history Sec Frederick 
Dalcho, Historical Account of the Protestant Episcopal Church 
tn $outh Carolina from the firit Scttlemmt of the Province to the War 
of the Retiolution (Charleston, 1820), G D Bbrnheim, liistory of 
the German 'Settlements and of the Lutheran Church tn North and 
South Carolina (Philadelphia, 1872! An excellent monograph 
on the controversy bcDvcen the Up Country and the Low Country 
IS Wilharli A '^cn jier', Sectionalism and Representation tn South 
Carolina (Wtshirtgton, 1901) Among the chief planted sources 
are the J^orth Carolina Colonial heiords (10 vols , Raleigh, 1886- 
1896), useful for the early period B R C'xnoll, Hi itof teal Collections 
of South Carolina (2 vols , New York, 1836) and the South ( arolina 
Hidoricdt Society Collections (s vols. Charleston, 1857, 1858, 1839, 
1887 and I Soy — vol v contains the Shaftesbury Pfipcfs) 

SOUTHCOTT, JOANNA (1750-1814) English rihgious fanatic, 
was born at Gittisharn 111 Devonshire Her father was a 
farmer and she herself was for a considerable time a domestic 
servant She was origmall) e Methodist, but about 1792, be 
coming pcrsuidtd that she possessed supernatural gifts, she 
wrote and dn taUd prophecies m rhyme, and then announced 
herself as the woman spoken of m Rev xii Coming to 
London at the ^request of William Sharp (1749-1824), the 
engraver, she began to “ seal ” the 144,000 elect at a charge 
varying from twelve shillings to a guinea When over sixty 
She affirmed that she would be delivered of Shiloh on the 19th of 
Octobef 1814, but,^{Sj^it6h failed to appear, and it was given 
out that she was in ft itrancc She dwd of brmn disease on the 
39th of the same month Her followers are said to have 
numbered over 100,000, and only became extinct at the end 
of the 19th century 

Among her sixty publications, all equally incoherent in 
thought and grammar, may be mentioned Strange h 0 ects of 
Fatih (1801-1802), Free Exposition of the (1804), The Book 
of y^on^rs (1813-1814), and Ffopheaes annotinang the Birth 
of the Pnnee of Peace (1814) A la^y named Essam left large 
stuns of money for printing .incl pubbshing the 6acrrd Writings 
of Joanrm Scyuthcoli The will vVis disputed by a niece on the 
ground that the >vritmgs were blasphemous, but the cxmrt of 
chancery sustained it 

bi\e IX Roharts, Observations on the DtviHe Mission of Joanna 
Soutfuott (1807), R. Reties, CorrAct Statement of the Circumstances 
otiendinff the Death of Joanna Southcott (1615) 

SQUYH DAKOTA, cine of the North Central states of the 
Ajoneru^ Union, lying between 42° i8' and 45** 57' N lat 
and 6 ® 26' and 104° 3' W long It is bounded N by North 
Dakota) E by Minnesota and Iowa, S by Nelxraska, and W 
by Wyommg ah,d Montana Lake Traverse and the Hig Steme 
sepxrate the state m part from Minnesota the Big Sioux 
River forms most of the boundary between South Dakota and 
Iowa, and the Missouri River separates the state in part from 
Nebraska' South Dakota has art extreme length, east and 

west, of m , an extreme wxjth, north and south, of 245 m , 

and a total kriea df 77,615 sq, m , of which 747 sq m, are 
water surface 

Topography — With the cxccpbon of the Black Hills district lA 
the south)-tvcat, the state is 4 wide rollmg plain, with its eastern 


pottSoh k part 6t ^ and ks poHlott 

a paxi$ df the Gihaft Plaiuni The surface of this plaia, however,' 
ranges from level jiver vallny^ m east to jrrogular plateau* 
broken by buttes aojd scoreq by cahona in the wept, Tb^ lowest 
pint of the state the surface of Big Stpdfe Lake, abbub 970 ft^ 
above the sea, the highest fxMnt 19 Hhmey Peak m the Blatk HiU% 
which rises to a height of 72x6 ft The state as a' whole has a meati 
elevation of 23OO ft,, with, 270 sq ro below fooo f(,, 42,300 $q jn, 
between 1000 and 2000 ft 23,00039 m between 2000 and 3000 ft. * 
10,700 sq m, between 3000 and 5600 ft , and 1380 sq m between 
5000 aiid 8000 ft ' ' 

In the Cxtroine narth^east there is a range of low hills knowh' 
as the Coteau tjLes Prairies, which croSbtb the state ip a S S E , 
direction through Marsihall, Roberts, Grant aqd Dei^el counties, 
and maintains an almost constant altitude of from 1950 to zo$o ft 
It forms the ilivlde between the headwaters Of" the Minnesota 
River on tlife oast and of the James River pp the West To the' 
south and wopt of the Coteau des Prainpa lie va^t stretphes oft 
plains, including the valleys of the Big Sioux £(nd James rivers, 
ihis region presents no striking topographic featilr& except the 
numerous small lakes which ocoujiy the hoUoW* created by the 
continental ice sheot, The greater part of the James River Valley 
hos jn tbo bod of the extinct I akc Dakota, Which was cpco a Y®ry 
narrow bofly pf water m^tondmg northward from about thp latitude 
of the present town of Mitchell for a short di&tanc^ intp wW js 
now North Dakota West of the J ames River Valley lies an elevated 

table-land, known as the Coteau du Missoun, which mark* the wfttcr-' 
parting between the James and the Missouri rivers, and has a genera! 
elevation pf about j8oo ft, Ahmg.the west boundary of thq state 
the general elevation of the Great Plains is about 3500 ft Au tho 
part east of tht river was once covtud by the ict sheet, its hills 
Iiave been lowered and its valleys filled through thp attrition of 
glaciers luilil the surface his a gently undulating app^^^t^c 
West of the Missouri River the shtet of glacial dnlt is aWift, and 
the lands everywhere show evidence of extensive stream eroSion 
1 he surtape la broken by many clusters of small hills, such U* tho 
box Ridge m the central part of the stale and the Cave Hills m tho 
northwest, and m the vicinity of strtams it is much cut up by 
deep ravines In the south-west the results of this erosion arp seen 
in an accentuated form in the region between the WhRe River and 
the South Fork of the Cheyenne Rivtr, known evs the Bad Lands or 
ttrres mauvaises Ihis area extends from tlie loist moridmn up 
the White River for alxiiit 120 m and vanes in width from 30 to 
50 m Here the land surface Jus been carved into forms m infinite 
variety Many slender columns of elay, sujiportmg masses of 
sandstone which have jirolectcd them from erosion, rise from the 
surface like gigantic toadstoolt, The sides of these ridges and 
pmnacles are Iwu-e of vegetation and display a variety of colours 
in buff, cream, pale green, grey and flpsh The most prominent 
features ol the landscape rise from 150 to 300 ft above the valleys, 
the latter and the flat tops of the mesas are sometimes covin <1 
with a scanty soil and a sparse growth of grass These Bari Lands 
were onco a fauly luvel plain, but intricate stjeam erosion produced 
the labyrinth of ravines and ridges fpr which thj. regipo |s noted 
The Bad Lands of the White R|v er are also noted for their wealth 
of animal fossils, which have been found m such quantities as to 
cause geologists to bqlicvq that thp verttbrates ppnshed there m 
droves during a severe storm or flood Other Bad Land|i, on a 
loss impressive scale, are found along the Grand and the Moreau 
or Owl Rivtrs North west of the Bad Lands of the White River hq 
the Black Hills {q v ), an irregular dome shaped uplift, about 125 ra 
long and bo m, wide, lying partly m Wyoming, and with the mam 
axis trending almost north west and south east Tho uplift is 
completely enclosed by a rim of hog back ridges from 300 to bop ff 
above the plam, and between this nm and the hills proper fles tho 
Red Valley, a tract about 3 m wjde and bordererf op the inner 
side by the mam mass of limestone and crystalhno rocks which have 
in general a height of 4000 or 5000 ft above the sea — some udgca 
and peaks rise higher still Upon this limestone plattau there is 
a central area of high ndges, among them the rough crags of Harney, 
Custer arid Dodge peaks Between the ridges of the Central area 
lie wide valk ys and ‘ parks " The streams flowing from the central 
area have cut deep gorges and cafions, and among the ridges the 
granitic rocks have assumed many strange forms Though rising 
from n semi and plateau, these mountains have sufhcicnt rainfall 
to support an abundant plant growth, and have derived thtir 
name from tho fact that their slopes are dark with heavy forests 
Cathedral Park w tho iouthcnl portion, Spearfish Cafton in the 
north, and the extensive fossil forest at the foot of Mattie'fi Peak are 
noteworthy, while the Crystal Cave, near Piedmont, and the Wmd 
Cave, near Hot Spnngs, are almost unrivalled 

With the exception of the extreme north-east, the state lies within 
the drainage system of the Missoun River This stream entetrs the 
State nea# tho centre of the northern boundary, pursues a Winding 
south-easterly course, and from its intersection with the 43rcl 
parallel of N lat to its junction with the Big Sioux River separates' 
South Dakota from Nebraska The Big Sioux River nses in the 
Coteau des Frames in the north east and flows almoit directly 
south for h distance of 300 m , m the lower part of its ooumfonpiii^ 
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the bovndary bbtWeeta Soutb Dekdta idid) loir&k i Tb> i^e wbst 
oi ^has 8)04 ^ilnjost w^tU ittw tl^e la>a(i?s or poitotik 

River,' wlucji rises in . North DaHota and followp, tw general 
fednri.e BdutlnVard nhtii it i0jn<3 Mls§6tifl Rivet' near Yankton. 
From Ino west '(fh« re6elv«i‘ the Grand, Morgan or Owl, 

Cheyenne and White Itivers Of these the Cheyonne la the most 
importaint, b'-^ng fqnnoii, by two branches, the Relle I’oiirche and 
the South 1 ork, which aitta: almost completely tncircling the 
Blatfe Hills miitc at a j^omt neatly 356' m from their soiirecs 
Many 0 f the teitlallet Slreanis ih'Hfe Black HilW Ifi^se their watet% 
in their lowct courses through Bi>epage and evaporation fho 
l^mneBotn River has its ^urpp in the north east aiKl the Big Slone 
Lake. ai body of water aboyt 25 m long and ^ m wide foims a 
cottaetting link betvt'cfcri itfe headwaters and the rest of the struun 
Ndrth of this lake litti Lake Traverse, 20 m long and ^ m wide 
Whose watoTB flow north mto the Roifl de Siohix River, whence they 
flow into the Red River (of the north) The portion of South 
Dakota cast of the Missouri River is dylted with numerous lakes 
fkiiging Rofn smaJl nonds to bodies of water from 10 to 15 in in 
diainet^t The plath's, ektt^t in the 'tOuth-eiit corner are under- 
laid by sheets' Of water-bearing sandstone whicli carry a volume 
of witcr under such pressure that in the valleys of the James 

S ivcr and the Mis,souri River and its western tributanes a strong 
rfatC Roitf may be obtkitied from arlCsian wells In 1905 over 
a thOtt‘5arid wells had been sunk east of the MisSOun ahd the floW 
was esOilnated a/t y 000 ooO gallons per day 

Fama and, 'F/oro.'^Lcirge game withm the state is practically 
extinct, The herds of bison antelope and elk that once rotinnsl 
the ptalrlc^ hbve vanished but a few mountain sheep still gra/e 
OB thk grd^S covered flresas m ihaCccssible poThbirS of the Bad 
LandSi There too the grey (or timber) wolf and the coyote arc 
found The pjH,cies of binall animals do not differ item tJiose found 
in other parts of the middle west 

The total woOdlam'l area has been, estimated at 2500 sq m 
about 3 2'3 of the 1 ind area and Of this amount 2000 sq m are 
m the J^ack flillfi district All tlie higher lanrls of this area are 
coveted by forests, but the Red Valley lying botw<en the outer 
ridges and the mam uplift is treeless Most of the forist consists 
of ytUow pine but the spruce aspen, white birch bur oik box 
<ldc/r ted Cedar, white dm ind cottonwood are anxong the other 
varieties ifijund ‘With the exception of narrow strijis of worxlland 
along the courses of the larger streams the rest of the state consists 
of treeless prairie lands, which are usually covered with v iluabk 
gra^ises ill the more and regions the sage brush and cactus 
make thdt appearance 

Cixtnaie J-W'rhe climate of South Dakota is o< a cofntmental type 
Owing to the northern latitude, comparatively high altituil^ 
and the great distance from the ocean thoro are grr it annu.1l 
variations of temper atuie and a vciy small amount of rainfall 
The state h coldest m the north cast and warmest in the region 
south of Cheyenne and west of the Mlssotiri Rivers The isotherm il 
linee tread from south-east to north-west The winters are long 
and marked by exceedingly low temperatwre-s but as thf y arc the 
dhesf season of the year, the extremes are not so disagreeable as 
they wthfld be in a more humid region The mean wmtci tempera 
turn ranges from S3’ F at Aberdeen in the northein pvrl of the 

J ames Rivar Valley tp 25° at Rapid City in the Black Hills district 
he absolute minima at these two places are respectively— 40’ and 
—29°, the absolute maxima, iii’ and 106° and tbe mesn annual 
temperatures, 42’ and 4b® At Brookings, in the extreme cast 
the mean annual temperature is 43°, thO meart for tho summer 
18 08 ® with an extreme recordkxl of 104°, the mean for the winter 
IS 15° with an extreme teeorded of -41’ At Ashcroft in the ex 
treme north-west the mean annual temperature is 4^°, the mean 
for the suminti- 68®, and for the winter 20*, while the higlicst and 
loWOst ftemporatures ever recorded are respedtlvely 114*^ md 44’ 

TJbe overage annual amount of rainfall for the state 18 about 
20 raiming from 13 9 m at Ashcroft to 25 9 in at Abeideen 
It IS usuaUy greatest m the v?IIcys of the James and Big Sioux 
Rrvers and least m the extreme north central and north western 
parts of the stite Tlic average aniouht of rainfall for the spring 
m>6 or 7 in , for the summer 8 or g in , for the autumn 3 or 4 m , 
and for the winter, i or 2 in, The snjows are generally light and 
cdrtRe may grare on the prairies during most of Ihc winter, but 
there are occasional severe ' blizzards^’ winch arc accompamed 
by luslonse cold and high winds 

-»~The glacial .dnft oast of the MisBoun River, unhke that of 
the New England states, is remarkably free from boulders and 
grayeb m a few raoramic belts, 1 1 is often locally enrich^ 

by ytget^oiC moifld, amd is well adapted for wheat-giowing Weet 
of Hnc Missouri River the drift giVcs (ilace to a fine soil of sand and 
clay, -with deposits of alluvmrn m tjie vicimty of streams Though 
lacking Iff vegetable moul<i, fhesp soils are generally capable of 
pl'buuciffg good cr^ where the water supply is sufficient The 
lE^^or vmlteys of the Black Hi)l^ icRstnct contain fertile alluvial 
d^OsUs washed from the neighbouring highlands, but m the plains 
acnqlning' these mounfams the soils coffwst of a bt^ff gumbo suit-; , 
able only fot jpa^tu;;eland There are throughout the state occasional (1 
aiitti fii Wmch, owiffg ^to deftciept thwffffgff, an excesa of alkah 
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has hccumulated, and which require special treatment before they 
can be made again productive 

IMgatton ■— feonth Dakota in 1889 had only is. 7 t 7 acres of 
irrigated land fen years later this irca had increased to 43076 
acres Of the total, 38,457 acres were inigated bv streams and 
25 223 acres by wells Ihe aiea irrigated bv streams was lon- 
finevl largely to the Bl ick Hills region, 11k water bemg supplied 
liy the North bork and the South 1 ork Rivers wliieh are iributaiios 
of tlic Lheyeiine fhe vrtesim basin of the east pirt of the state 
IS fairly well developctl several wells having a flow of from 2000 to 
4350 gallons p<T minute and a pressure of i^o It) to Ihe square inch 
Under the Keclamalion Act jiasstd by Congress m 1902 the irriga- 
tion of too ooo acres m the Belle bourche Valley .uljaccnt to the 
Black Hills region was provuled for It provides for a dam 
across Owl Creek 6500 ft long and 20 ft wide on lop and for two 
mam canals from this distributing centre one the north Ccmal 
supjjlying w iter for the irrigation of 66857 acres north of the 
Belle Fourche River and east of Owl treek, and the other the south 
canal for the inigation of 28 240 acres south of the Belle Fourche 
Latei il ciiials arc piovidod from the miin canals to each farm 

A^rtcultu*e —Agriculture is the leading industry in Sonth Dakota, 
in jgoo oat of 137156 persons engaged in occupations, 82857 
followed agricultural pursuits In 1890 the total acreage devoted 
10 fanning was 1 1 396 460 which in 1900 had increased to 19 070,616 
Tho percentage of Improved acreage however fell during the Same 
period from 61 r % in 1890 to 59 2 % in 1900 This was due largely 
to the opMinig up of 1 md which had formerly not been utihacd 
The average size of farma (exclmling farms under 3 acres with 
produGla valued at less than $500) was 227 2 acres in 1890 uid 
364 1 acres in 1000 The value of all farm properly increased 
from $145 527 550 in 1890 to $297 525 302 in 1900 The average 
farm vamc also rose dunng these ten years from '$2901 to $5654 
and the v»lue per acre idvancod from $i2 77 to $15 60 Fewer 
firms were worked bv owneis in 1900 than in 1890 the percentage 
in tho former year being 78 2 and in the hirttor year 86 6 In 1900 
share tenants worked 18 \ % of the farms aiul cash tenants, 3 4 % 
The total value of f win products m 1899 was $66,082 419 as against 
$22 047 279 m 1889 Of the total pioduct value in 1899 78 3 % 
was represented by cereals South Dakota ranking sixteenth among 
the stiles in ceriAl production Wheat constituted Oo 7 % of fhe 
total for all cereals Indian corn 21 1 % oats 119%, and l>arlev 
58 % A considerable arev wis di voted to the ouIlivAtion of 
I apples, plums and [cherries The total acreai^e of sluing wlicat 
I the states le-iding crop in igog was 3 37s ‘>00 with a yitld of 
47588000 bush vilucd at $42829000 South Dakota ruikiug 
thud among the states Next in importance m 1909 came Induin 
com with an aereage of 2059000 and a i>roduct of 65270000 
bush ($32635000) Oats had an aertage of 1450,000 and a 
prinluct of 49 ( >00 000 bush ($14 790000) Barky was cultivated 
on I 021 000 acres the product amounting to 19 910 000 bush 
($8,900 000) In the quantity of barley produced the st ife ranked 
fifth In Its output of flax grown alanost entiresly for the ?ocd. 
the state hold second rank with a product of 5 640 000 hubli 
($8 5i().ooo) The hiy acreage w is 536,000 and the pioduction 
804000 tons Wheat grows chiefly m the cast and north-east 
parts of the state especially in Brown Spink Kobeits Day and 
Grant counties the 1 irgest crop in 1899 bemg that of BrOwn county, 
3 320 570 bush , or about one twelfth of the sUte s product Corn 
grows tluoughout tlie western half of the state and tspetially in 
the south western paits m Lincoln Cla> Union Yankton and 
Bonhoinmie coiinlies tire largest crop in 1899 lx mg that of Lincoln 
county 3,914840 bush nearly one-clevonth of the state crop 
Oafs has i distribution similar to that of com the laigcst crop 
m 1^99 bemg that of Minnehaha county, i 006 no bush, about 
one nineteenth Of the state crop Barley grows principally in the 
eastern and southern p^ils of the state — Minnehaha Mood}' 
Lake and Brookings counties — ^tho largest crop in 1899 being that 
of Mnineliaha county, 932860 busk more than one seventh of 
the state 

The state is especially y\ell adapted for grazing and during 
1890 -1900 tlicre was a large incre.yse in the number of farm animals 
The gun wis chiefly confined to lattle but the number of horses 
sheep uid swjne also showed substantial increases The value of 
all livcstoek m 1890 was $29689500 uul lu 1.900 $05,173 43.« 
Ihe numbti uul value risptelivcly of the vanous farm ani- 
mals on the 1st of Jamum' i9i'> follows horse's, 

612 ooo($ 64 260,000), dairy cows 656 ooo($2i 648 000), oth< r cattle^ 
I 341000 ($28832000) bwmo 805000 ($8,936,000), and sbeiBp, 
829000 ($3316,000) 

Mining '-'I he mineiols of South Dakota of which gold is fhe 
mdst import art are chiefly fohnd in the Black Hills region This 
section covers about 3500 so m 111 the south east part of the state 
and includes the counties of Lawrence Custer, Meade Rcniungton 
and I all River Silver follows gold m importance, bfft the other 
minerals met with includuig gypsum, mica, pttfcfleura, natural 
gas iTinite marble and hi/ are not found m pa'^ng qfianhtfcs 

Gold \4tvfl first dRcOVUtctl in 1 ronoh Cfoek CuStjar eountv, on the 
27th of July 1874 by mineis who were wUh Custer's expodihoo 
Gold ako found later va Lawxaice county north of Luster, 
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and the Horaestake Belt in the former ooonty has ever since been 
the chief producer in the state hor ten ye^rs after the Black 
Hills were thrown open little gold was nun^ because of the lack 
of railway facilities Cement deposits were discovered in the Black 
Hills region in 1376 and in the same year the lirat quartz mill 
was set up in Deadwood In 1889 a cement plant was built at 
Yankton and it is still worked although the output is small Mica- 
mining was also earned on for a time but was soon abandoned 
The first natural gas well in the state was drilled at Pierre in 1892 

The total value of all mineral protluets in 1902 was $6 7(>9 104 
of which |6 464 2 <58 were represented by gold and silver, ®iio 789 
by sandstones and quartzites, and $86 ()Os by limestones and 
dolomites, m igo8 the total value was $8,528,234 which was an 
increase of more than $ j 500 000 over the value in 1907 This 
increase was due almost entirely to the gun in the gold output 
which advance<l in value from $4,138 200 in 1907 to $7 742,200 in 
1908 The total amount of gold nuned in igo8 was 374 529 fine 
ounces, the greater part coming from the Homestake Mine In 
1908, 197,300 oz of silver were obtained, valued at $105,500 as 
against $70 400 in 1907 and $101 080 m 1906 

Manufactures — Manufacturing in South Dakota is of httle 
importance and is confined chiefly to articles for homo consumption 
Between 1890 and 1900 the number of esUblishments increased 
from 499 to 1639 the capital invested from $3 207 796 to $7,578 895, 
and the value of products from $5682 748 to $12,231 239 Under 
the factory system there were 624 establishments in 1900 and 686 

1905* the capita invested in 1900 was $6051,288 and in 1905 
^7 385 14a, end the value of the products was $9 529,946 in 1900 
and $13 085,333 in 1905 Both m 1900 and 1905 flour and grist- 
mill products ranked first in value, the figures for 1900 being 
$3,208 532 and for 1905 $6 519 364 The second industry was the 
manufacture of cheese, butter and condensed milk, and the third, 
printing and publislung Sioux Falls is the principal industrial 
centre 

1 ransporUUttm — ^The railway mileage of Dakota in 1870 (beiore 
the present states of South and North Dikota wore erected) was 
only 75 lu , and in 1880 1225 m In 1890 the mileage of South 
Dakota was 2610 m , in 1900 2961 m and in 1909 3776 m The 
principal systems ,ire the Chicago, Milw lukee & St Paul the (Ircat 
Northtrn and the North westtrn The piineipai waterway is the 
Missouri River whose channel has an werage depth at lt>w waUr 
of about 2 ft betwi'en Sioux City and bort Benton Montina but 
the constant shifting of the channel makes navigation uncertain 

Population — I he total population of South Dakota m 1890 
(the date of the first Federal census hikcn since its separate 
existence as a state) was 328,808, and m 1900 it was 401,570, 
the me reuse from 1890 to 1900 being (exclusive of persons on 
Indian reservations) t 6 8 % In 1910, according to the U S 
census, the total was 583,888 Of tJie population in 1900, 
380,714 were whites, 88,508 were foreign-bom, 465 were negroes, 
and 20,225 were Indians Of the Indians 9293 were taxed 
The population on Indian reservations in 1890 was 19,792, 
in 1900, 17,083 The Indians on reservations and m Indian 
schools include members of the Yankton, Yanktonai, Oglala, 
Brul6, Sisseton, Wahpeton, Flandreau, Sioux, Blackfeet, Mini- 
conjou Sans Arc and Ute tribes, on the Standing Rock and 
Cheyenne River reservations in the nui th of the state, the Lower 
Brul4 and Crow Creek reservations m the central part, and the 
Pine Ridge and Rosebud reservations in the south 1 he figures 
for inhabitants born in the United States hut not within the state 
show a preponderance of immigration from neighbouring states, 
there being, m 1900, 31,047 natives of Iowa, 24,995 natives of 
Wisconsin, 18,565 of Minnesota and 16,1415 of Illinois, out of a 
total of 313,062 Of the total forcign-born population of 88,508, 
19,788 were Norwegians, 17,873 Germans, 12,365 Russians, 
5906 English Canadians, 5038 Danes, 3862 English, and 3298 
Insh Of the total population 245,383 were of fore ign parentage — 
le either one or both parents foreign-born — and of those having 
both father and mother of foreign birth there were 44,516 of 
German parentage, 44,119 of Norwegian, 25,113 of Russian, 
and 11,222 of Irish parentage From 1890 to 1900, on the basis 
of places havmg 4000 inhabitants or more, the urban population 
increased from 10,177 in 1890 to 28,743 in 1900, so that there 
was the remarkable increase of 182 4 % in urban population 
against an increase of 16 8 % m the total population In 
rQoo there were seven cities having 3000 or more inhabitants 
Sioux Falls with 10,266, Lead, 6210, Yankton, 4125, Aberdeen, 
4087, Mitchell, 4055, Deadwood, 3498, and Watertown, 3352 * 

* In 1905. according to a state census, there were nine cities with 
3000 or‘ more mhabitanta, showing some changes m order of size. 


In 1906 the total number of communicants of different religious 
denominations Jn the state was 161,951, of whom 61,014 we^e 
Roman Catholics, 45,018 Lutherans, 16,143 Methodists, 8599 
Congregationalists, 7055 Protestant Ejnscopalians, 6990 Presby* 
tenons, and 6198 Baptists 

Administration — The state is governed under its original 
constitution of 1889, with amendments of 1896, 1898, 1900, 
1902, 1904 and 1909 The suffrage is granted to all males ^ 
resident in an election precinct for ten days, in the county for 
thirty days, m the state for six months, in the United States for 
one year, and 21 years of age, except those under guardianship 
or insane, and those convicted of treason or felony, unless 
restored to civil nghts The legislature may propose amend- 
ments to the constitution by a majority vote of all members 
elected to each of the two houses, or may issue a call for a 
constitutional convention by a two-thirds’ majority In either 
case the proposition must be ratified by popular vote at the 
next general election 

The chief administrative officers are a governor, secretary of 
state, auditor, treasurer (not eligible for more than two con- 
secutive terms), supermtendent of public instruction, attorney- 
general, and commissioner of school and public lands, all 
elected biennially by direct pbpular vote The governor and 
lieutenant-governor must be citizens of the United States, 
qualified electors of the state, at least thirty years old, and 
residents of the state for two years preceding the election 
The governor may remit fines and forfeitures, and grant re- 
prieves, commutations and pardons, but in the more serious 
tiiscs only on the recommendation of a board of pardons, 
composed of the presiding judge, the secretary of state, and the 
attorney-general He has a veto power extending to items in 
appropriation bills, which may be overcome by a two-thirds’ 
vote m each house A lieutenant-governor, chosen biennially, 
presides over the senate 

The legislative department consists of a senate (with not 
fewer than twenty-five and not more than forty-five members) 
and a house of representatives (with not fewer than seventy- 
five and not more than 135 members) thosen biennially Sena- 
tors and representatives must be qualified electors, citizens of 
the United States, at least twenty-five years old, and residents 
of the state for two years next preceding election The sessions 
of the legislature are biennial and are limited to sixty days 
Bills may originate m either house, and either house may amend 
the bills of the other house A constitutional amendment pro- 
viding for minority representation in the house of representa- 
tives was rejected in 1889 by a large popular vote South 
Dakota was the first American state to atiopt the initiative and 
referendum Under a constitutional amendment, adopted by 
{lopular vote on the 8th of November 1898, 5 % of the legal 
voters of the state may require the legislature to submit to* 
popular vote at the next general election measures which they 
wish enacted into law, or measures already passed by the legis- 
lature whuh have not yet gone into force Exceptions to the 
referendum are made in the case of laws necessary for the 
immediate preservation of the public peace, health or safety, 
or the support of the state government or the various state 
mstitutions In practice the legislature has interpreted these 
exceptions so freely that nearly all important laws are passed 
with emergency clauses The governor’s veto does not apply 
to measures passed by popular vote 
The judicial department consists of the supreme court, 
circuit courts, county courts, justices of the peace, and police 

Sioux Falls, 12283 Lead, 8052, Aberdeen, 5841, Mitchell, 5719, 
Watertown, 5164, DeadWOod, 4364, Yankton, 4189, Huron, 3783. 
Brookings 3265 

* The constitution provided for the submission to the people in 
Novembeof 1890 of the question whether the word " male " in Article 
vii of the constitution as adopted be orfiitted bfit the popular vote 
in 1 890 and again in 1 898 did not favour this change In the original 
constitution it was provided that ahy woman having the qualfeca- 
tions as to age residence and citizenship might vote at any election 
held solely for school purposes and '' hold any office in this state 
except as otherwise provitfed ifi this ccmstrtutioh " 
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magistrates The supreme court consists of five judges chosen 
for SIX years — the term for the first judges elected under the 
constitution of 1889 was four years The state is divided into 
five districts and one judge is chosen from each district, although 
the election is made by the voters of the state at large Ihe 
court has appellate jurisdiction only, except for the power to 
issufe wnts of mandamus, quo warranto, certioran, injunction 
and other origuial and remedial writs The state is dividetl 
into ten i ircUits, and one judge is elected by the voters of each 
circuit for a period of four years The legislature may, by a 
two-thirds’ vote of each house, increase the number of cinuits 
or the number of judges The nnuit courts have original 
jurisdiction of all actions and causes, both at law and in equity 
and such appellate juri‘?dirt1on hs may “be conferred by law 
In each county there is a county court with a county judge 
who IS elected by popular vote for two years The court has 
original jurisdiction in probate cases, in civil cases involving 
$1000 or less, and in criminal cases below the grade of felony 
Under an ret of 1893 three-fourths of a jury may render 
a verdict m lesser civil cases m county and cinuit courts 
The jurisdiction of justices of the peac c is determined by law, 
but It IS restricted by the constitution to cises involving 
$100 or less< 

For the administration of local government the state is 
divided into counties (64 in 1910), and these in turn arc sub- 
divided into townships and municipal corporations Although 
the township exists throughout the state, in many cases it is 
organi 7 ed only for school purposes, and in many others its juris- 
diction IS so restricted as not to extend to the villages and 
boroughs within its limits The county authority is a board 
of commissioners elected on a general ticket, the township 
authority a board of supervisors or trustees For each county 
there are a judge, clerk of the court, sheriff, auditor, registrar 
of deeds, treasurer, state’s attorney, surveyor, coroner and 
superintendent of schools, all elected biennially 

Miscellaneous Laws — A primary law enacted in 1905 authorizes 
the county convention of any parly to prov ide for the nomination 
of candidates for county offices and the state legislature by direct 
vote The state has had a varied experience in dealing with the 
liquor problem A constitutional ordinance forbidding t|ic manufac 
ture importation and sale of intoxicants was adopted on the 1st 
of October 1889 by a vote of 40 244 to 34,510 The decision of the 
United States Supreme Court in the case of Letsy v Hardin m 1800 
(see North Dakota) ind the lax enforcement of the ordinvncc in 
the larger towns soon resulted in an active movement for rope U 
A state dispensary, similar to that of South Carolina (q v ) was 
established in 1898 by a vote of 22,170 to 20,557 hut it proved 
ineffective and was superseded in 1900 by the licence system An 
attempt to introduce county local options was defeated in the election 
of 1908 

South Dakota long bore a notorious reputation for the laxity of 
Its divorce laws The grounds for action arc still numerous An 
act of 1907 ratified by popular vote in the elc'ction of 1908 raised 
the term of residence under which a person could apply for di\ orce 
from SIX months to one year and provided that all cases should be 
tried openly at the regular term of court, and since the passage of 
this law Sioux Falls has ceased to be notorious for its divorce colony 
from other states Neither husband nor wife has any inttrest in 
the separate property of the other, and the wife may convey her real 
i state, other than a homestead without her husband s consent but 
the husband must support his wife out of his property or by his 
labour if he is able, and if he is unable the wife must support him so 
far as possible out of her property The one may enter into contract 
with the other respecting property and they may hold property as 
joint tenants Tne descent of the estate of a husband dpng 
intestate is the same as that of a wife dying intestate, if there is 
only one child, or the issue of only one child the surviving spouse is 
eiltitled to one half of the estate, if mor<; than one child to onc-third 
of the estate, and if no children father, mother brother or sister 
to the whole of the estate The homestfcad of afiy family in the state 
IS exempt from attachment hen or forced sale, eXcept for taxes or 
purchase money, provided it has been properly recorded , but it can 
embrace only one dwelling house canjiot include gold or silver 
muites, and is limited in value to I5000 to one acre if within a town 
plat to 40 acres if it is in the country and was acquired under the 
laws of the United States relating to mineral lands and to ibo acres 
of other land in thei country If the owner is married the homestead 
cannot be sold or mortgaged withput the concurrence of both 
husband and wife Uppn (he death of cither husband or wife the 
exemption may beconttpued for the benefit of the surviving spouse. 


and upon (he death of both husband and wife the exemption may be 
continued until the youngest child is of age 

Education — At the head of the public school system is a supt r 
intendent of public instruction chosen for two years In each county 
there is a county superintendent, and in each school district a board 
of directors When the state was admitted into the union two 
sections of land (1280 acres) in each township were set aside for 
educational purposes The permanent school fund amounted to 
$4,852 5^7 on the ist of July 1907 In 1908 the total expenditures 
for public schools were I3 152 006 594 being for teachers 

salaries), and the total receipts were $3 853 O95 of which $2,283,038 
was from district taxes In 1910 the total perm incnt school fund 
was $7 725 58 3, and the estimated value of the unsold lands held 
for the common schools and other erlucational endowments was 
$3 068 172 The schools are open to all pupils between the ages of 
six and twenty one, and attend inee for twelve weeks each year, 
eight of which must be consecutive is compulsory for those between 
the ages of eight ind fourteen In the school year 1907-1908 77 % 
of all persons of school age were enrolled in the public schools The 
educational institutions of the state aic all under the management 
of a board of regents of five members who are appointed by the 
governor, with the approval of the senate for terms of six years 
The leuling state institutions arc the state university (1882) at 
Vermilion the agricultural college (1884) and the agriculturil 
experiment station at lirookings the state school of mines (1886) at 
Rapid ( ity and normal schools at Spearfish Madison Aberdeen and 
Springfield The state university is under the control of the board 
of regents and is maintained by the state and is the beneficiary of 
80 000 acres of 1 ind grants from the Federal government TI c 
city of Vermilion and Clay county and private persons have contri- 
buted largely to its suppeirt It lias a geological and mineralogical 
museum and under its supervision is earned on the state geological 
and natural history survey the state geologist being he id of the 
department of geology and mineralogy of the university Ihc 
university includes a college of arts and sciences a school of com- 
merce an art department and colleges of law and of music In 1910 
the university had 51 instnictors and 385 students Denomi- 
national colleges are Yankton College (1882) and Rcdfield College 
(1887) both Congregational, Huron College (1883, Presbyterian) 
and Dakota Wesleyan University (1885, Methodist Episcopalian) 
at Mitchell The Norwegian 1 utlurans have 1 normal school at 
Sioux Falls ind the Rom in Catholics have schools of lugher grade 
at Sioux Falls, Dcadwood and Aberdt'en 

Charitable Institutions f>-c — Ihe state maintams a school for the 
blind at Gary a school for deaf mutes at bioux Falls a tuberculosis 
sanatorium at Custvr a general hospital for the insane at \ankton 
a school for the feeble minded at Redhcld, a soldiers’ home at Hot 
Springs a reform school at I’lankmton and a pcnitcntiarj at *sioux 
Falls All penal and charitable institutions are subject to the 
control of a state board of chanties and corrections composed of 
five members appointed by the governor A childrens home at 
Sioux 1 ills is partly under state control There is a Icderal 
hosjntal for insine Indians at Canton 

7 inance - Ihc general property tax is the chief source of revenue 
for state county and local purposes There is a local board of 
assessment and cejuahzation in each county anel a general board for 
the state at Iwgc Corporations arc reached through the general 
property lax, but there is a small levy on fire insurance companies 
lor the support of the local tire departments An inherit ince tax 
was adopted in 1905 which progrejsses m proportion to the distance 
of relationship and the amount of the inheritance i 1 oil taxes arc 
levied b> the counties and townships for school and local purposes 
The current revenues of the state for the jear ending on (he ist of 
July 1909 including cash on hand at the beginning of the 3 car wtic 
$4 148 734, for the same year the expenditures were $3 358847 
There is a small nominal indebtedness less tlian the cash surplus in 
the lre.isury The constitution fixes the debt limit at $100 000 ov er 
and above the share of the territorial debt assumed at the lime of 
the formation of the state The first national bank within the 
present limits of the state was organized at Yankton in 1872 

History — The first authentic explorations m what is now 
South Dakota were made by the Lewis and Clark expedition 
in 1804 and 1806 The “ Yellowstone,” a steamboat sent out 
by the American Fur Company, ascended the Missouri to Fort 
Pierre in 1831 and to the mouth of the Yellowstone River in 
1832 Among the passengers on the second trip was the well- 
known painter and ethnologist, George Catlin, who spent 
several weeks at h ort Pierre studying the manners and customs 
of the Indians Fvplorations were also made bv Prince Maxi- 
milian of Ntuwied in 1832, by John C Fremont in 1838, by 
Edward Harris and John J Audubon m 1843, and by various 
others Fort Pierre, which was founded by the American Fur 
Company about 1832, was sold to the United States government 
* The rate for direct heirs and brothers and sisters is non pro- 
gressive 
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m 1855, tind was cohvarted mto a military post ' A settlement 
wa$ made at S;oux Falls in 1856, but wa? abandoned about siic 
years afterwards, tn the meantime several small oolomes had 
been established east of the Missouri River, but growth was 
much hampered by the Civil War and by Indians Although 
It was not the centre of operations, the south of the territory 
suffered considerably m the various uprisings under Spotted 
Tail, Red Cloud and Sitting Bull in 1863-65, 1867, and 1875-76 
(«ee North Dakota and Custer, George Armstrong) 
A railway (part of the Chicago, Milwaukee & St Paul system) 
was built from Sioux City to Yankton m i 873 -i 873 » and in 
1874 General Custer led an exploring expedition mto the Black 
Hills, Which resulted m the discovery of gold and the rapid 
sfettlenient of a considerable portion of the west of the territory 
Ai movement was at once begun to break up the great 
Sioux reservation, partly because itt cut off this region from 
the older settlements cpst of fhc Missouri and partly because 
it contained a )arge amount of land which was very valuable 
for farming and grazing purposes In 1,876 the Indians ceded 
their title to lands m the Black Hills, Under the Dawes Allot- 
ment Act 0^ February 1887, and a special statute of March 
1880, an agreement was made with the Indians, and about 
11,000,000 acres, or about half of the rescrv'c, was thrown open 
to settlement on the loth of February 1890 This included, 
roughly peaking, all of the land between the Missouri River 
and the Black Hills, and between tlie Whrte River and the Big 
Cheyenne, and a strip extending north from the Black Ilills to the 
North Dakota lino between the io«nd and 103rd meridians 
The remainder was divided mto six smaller reservations. Stand- 
ing Rock, lying partly m North Dakota, and Cheyenne River, 
Lower Bruft, Grow Creek, Rosebud, and Pmq Ridge m South 
Dakota, Angered by this sacrifice of their lands and exated 
by' prophecies of the coming of the Messiah, a considerable 
number of the Indians went on the warpath, but after a short 
campaign they were defeated by General Nelson A Miles in the 
battle of Wounded Knew on the 29th of December 1890, and 
were compelled tp makp their submission* Since that time the 
whites have steadily ehcroachtd on the reservations About 
56,560 ajcxes of Lower BruI 4 lands were opened for settlement 
in i88g, about 1,600,000 acres of Sisseton and Wahpeton lands ^ 
m 18^2, 168,000 acres of the Yankton Sioux lands in 1895, 
416,000 acrcb of the Rosebud lands in 1904, and 800,000 acres 
m 1908 

The territory included withm the presesit limits of the state 
was a part of the distnit of Louisiana from 1803 to 1805, of 
the territory of Louisiana from 1805 1812, and of the terri- 

tory of Missouri from i8ia to 1820 After the formation of the 
state of Missouri in 1830 it remained unorganized, the section 
east of the MisstWri River until 1834, and the section west 
until t854 The eastern section was successively a part of 
the territories of Michigan 1834-1:836, Wisconsin i8}6-i838, 
Iowa 1838 1849, and Mmne.ota 1849-1858, and the western 
section a part of the territory of Nebraska 1854-1861 On the 
adn^lbsion of Minnesota into the Unipn m 1858, the eastern 
section was again left unorganised until the 2nd of March 
1861, when the territory of Dakota was created, including the 
present Dakotas and portio'ts of Wyoming and Mmitana 
With the orgamzation of the territory of Icialm m 1863 and the 
settlement the sou them boundarv m 1870 and 1882, the 
Dakotas acquired their present territorial limits (see North 
Dakota) The mhabotants of the south of the territoiU' held p 
conventiom at bioux Falls in 1885, adopted a state oonstitutiw 
on die 3rd of November, and applied for admission into the UmPU 
A proposition tjo- divide the territory into two states at thp forty- 
sixdi parailtel Wafl aanctionecl by popular vote in the election 1 
November 1887k In aocordanc'e with the Enabling Act, wfeai;h 
received the President's approval on the 22nd of Februnry 
1869, a convention met at Sioux Falls on the 4th of the following 
July and re-adopteri, with some slight verbal changes, the coiv 
^ntion pf 1 83 s Ihis ratified at the polls on the ist of 
October, together with a separate prohibition clause, whi^h wps 
* Part of this tract was situated in North Dakota 


carried by a vote of 40,234 to 34,510 (see AdmiiusifotunC^ 
On the '2iid of November 1889 President Harrison issued a 
proclamatiion declaring South Dakom, a state Subsequently, 
notwithstanding a' temporary set-back due at the panic of 1893, 
there was a rapid increase of population and wealth. The 
immigrants came mainly from the northern states and from 
Scandinavia In national politics South Dakota has been 
consistently Republican, except m the election of 1896, when, 
as a result of the hard times which followed the panic, the 
Populists and Democrats were able to form a coalition and carry 
the state for William J Bryan 

, Governors 

Arthur C, Mellette „ , , , , Republican 1889-1893 

Charles H ‘Sheldoif , 1893-1897 

Andrew E I ee , Populist 1897-1901 

Charles N Hetreui . . , , Republican 1901-1905 

Sarpupl H Rlrod » „ 1905-1907 

Coc J Ciawford , , „ 1007-1909 

Robert L Vessey 1909- 

BippiOGRAPHY,— P ot phyi.ical description see the Bi^Uet^^s of the 
Sotith Dakota Geological Survey (Vermilion 1894 '’99 ) , N H Darton, 
Geology and Underground Waters of S 6 uth Dakota (Washington 1909) 
Water Simply Paper 227 of the US Geological Survey, James 
Edward Todd, " The Hydrographic History of South Dakota " in 
vol xiii of the Bulletin of tlie Geological Society of Amcric.i 
(Rochester, 1902) And for administration and history see Hagerty 
f he Territory of Dakota (AberdCeii rS^g) , E L Grantham (ed ), 
Statutes of South Dakota {and revised ed 2 vols , 1901) , Doane 
Robinson, A Brief Hiatofy of itouih Dakota (New York tgo^, 
] F Kelly, Manual of the Township and Hoad Laws of South Dakota 
(1907), the state constitution biehnial Reports of the auditor 
sttretary of state and superintendent of public instruction and 
annual reports of the railway commissioners, insurance department 
and treasurer 

SOUTHENp-ON-SEA, a municipal thorough and watering- 
place in the south-east parliamentary division of Essex, England, 
on the eSthary of the Thames Pop (1901), 28,857, area, 
5172 acres It is 36 m E from London by the London, Tilbury 
61. Southend railway) and is served also by the Great Eastern 
railway, and during the summer by steamers from London 
It first sprang into notice from a visit of Queen Caroline m 
1804, and as ft is the nearest sea,side resort to T ondon it is much 
frequented The bathing is good, but the tide recedes with 
great rapidity and for nearly a mile The pier, which is over 
m m length, permits the approach of steamers at all tides 
Wcstcliffron-Sca, a western suburb, has a station on the Lopdon 
and Tilbury jme Westward again |s I eigh-on-Sca (an urban 
district, pop 3667), Its lofty JPcTpendicular church tower is 
visible from afar At Hadleigh, 4 m west, there is a Salvation 
Army farm (olony The church of Iladlcigh is Norman, 
with an eastern apse, and later additions The castle was 
built in the 13th century, and two ruined towers and other frag- 
ment? remain Thorpe Bay 1? a residential suburb about mid- 
way between Southend and ^hoeburyncss Eastwood, Great 
Wttkermg and Little Wakenng are parishes in the neighbour- 
hood Southend was inoorporatcd a mumcipai borough m 1894, 
under a mayor^ 6 aldcrniep, and 18 councillors, m 1910 these 
numbers were increased to 8 aldermen and 24 councillors 

SOUTHERNE, THOMAS (1660-1746), English dramatist, 
was bom at Oxmaotown, near Dublin, in 1660, and entered 
Trinity College m 1676 Two years later he was entered at 
the Middle Temple, , London His first play. The Persian Pnnee, 
or the Loyal Brother (1682), was based an a oontemporary 
novd The seal mterest of the play lay not in the plot, but 
m the political significance of the persemages Tachmas, the 
“ loyal brother,” is o^jviously ,a flattering portrait of James JI , 
and the villain Ismael »s generally taken to represent Shaftes- 
bury The poet rederved an emsign's commission in Princes? 
Anne’s regiment, and rapidly rose to the rank of captain, but 
his military career came to afli end at the Revolution He then 
gave himself wp entirely to dramatic writing tn r 692 be rpviseff 
and comptebed Cleomenes for Dryden ; and two years later he 
scored a great success iri the sennmenhai drama of The Fatal 

on Mrs Aphra Behn s The Nun, with the addition of a Comic 
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uiidlerplot It tvas frequently revived, and m 1757 was altered 
by David Garrick and produced at Drury Lane It was known 
later as Isabella, or The Fatal Mdfrta^e The general spirit of 
^is comedies is well exemplified by A line from Sir Anthony 
Lche (r69i) — “ every day a new mistress and a rtew quarrel 
This cprtedy, in which the part bf the heroine, dlfeguised as 
Sir 4 '>^thoriy Love, was excellently played by Mrs Mountfort, 
Was liis best. He scored ahother conspicuous Success m 
bfoohqho, br The Royal Siabe (1696) For the plot of this he 
agairt indebted to the novel by Mrs Bchn In his later 
;()iepes Honest Torn Southerne ” did not secure any great 
successes, but He contrived to gain better returns from his plays 
than pryden^4^°; remained a favourite with his con- 

temporaries and with the next literary generatidft. He died 
oh the 2^hd of May 

Mis other plays aVe The Disappointment or the Mother in Fashion 
(1684) fotirtaed in part on the Cunbso ItnpertmeHte In Don Quixote> 
The WtVfs’ Excuse or Cuckolds make themselves (rhgz). The Maid s 
Last Prayer , or Any rather than fail (1C92), The Fate of Capua 
(^7Qo), The spartan Dame (1719) taken from Plutarch’s Life of 
Aegis, and Money the Mistress (1729) 

See Plays written by Thomas Southerne, with an Account of the Life 
and Writings of the Author (1774) 

jSOUtHfiy^ ROBERT (1774-1843), English poet and man of 
letters, Was born at Bristol on the 72th Of August 1774 His 
father, Robert Southey, an unsuccessful Imendraper, married 
a Miss Margaret Hill in 1772 When he was three, Southey 
passed into the rare of Miss Ehrabcth Tvler, his mother’s half- 
sister, at Bath, where most of his childhood was spent She 
was a whimsical and despotic person, of whose household he 
has left an amusing account in the fragment of autobiography 
written in a series of letters to his friend John May Before 
Southey was eight years old he had read Shakespeare and Beau- 
mont and Fletcher, while his love of romance was fostered by 
the reading of Hoole’s translationb of Tasso and Ariosto, and of 
the Feferii Queene In 1788 he was entered at Westminster 
scliool After four years tjierc he was privately expelled by Dr 
William Vincent (17 39-1815), for an essay against flogging which 
he contributed to a school magazine called The FlagellanC At 
Westminster he made friends with two boys who proved faithful 
and helpful to him through life, these were Charles Watkyn 
Williams Wynn and Grosvenor Bedford Southey’s uncle, the 
Rev Herbert Hill, chaplain of the British factory at Lisbon, who 
had paid for his education at Westminster, determined to send 
him to Oxford with a view to his taking holy orders, but the 
news of his escapade at Westminster had preceded him, and 
he was refused at Christ Church Finally he was admitted at | 
Balhol, where he matriculated on the 3rd of November 1792, nnd 
look up his residence in the following JanuUty His father 
had died soon after his matm ulation 

At Oxiord he lived a life apart, and gained little or nothing 
from the university, except a liking for swimming and a know- 
ledge of Epictetus In the vacation of 1 793 Southey’s enthusiasm 
for the French Revolution found vent in the writing of an epic 
poem, Joan of Arc, published m 1796 by Joseph Cottle, the Bristol 
boOk^ller In 1794 Samuel Taylor Coleridge, then on a visit to 
Oxford, was introduced to Southev, and filled Ms head with 
dreams of an American Utopia on the banks of the Susquehanna 
The members of the “ pantisocracy ” were to earn their living 
by tilling the soil, while thc'ir ivives cared for thft hbusc and 
children Uoleridge and Southey soon met again at Bristol, 
and with Robert Lovell developed the emigration scheme 
ttovcil Mid married Maty Fricker, whose sisier Sara married 
Coleridge, and Southey now became engaged to a third sister, 
Bdtdi Miss Tyler, however, would have none of “pantiso- 
cracy and “ a^heterism/’ and drove Southey from her house 
'To msc the necessary funds for the etiteiprise Ootendge and he 
ttifried to lecturing and journalism Cottle generously gave 
Southey ^56 for loan of Arc) and, with Coleridge and Lovell, 
Snnthi^y had dashed off the drama, printed as the work of 
Oqlehdge, Hh Thi FoU of RobCi>ptietre A volume of Poems by 
R aAd R Was also pubbshod by Cottie m 1795 

uMdle, Mr Hldly haw desired hun gia Hntli lum to , 


Portugal Before he Started for Corunna he was married 
secretly, on the 14th of November 1795, to Edith Encker On 
his return to England his marriage was acknowledged, and he 
and his wife had lodgings for some time at Bristol He was 
urged to undertake a profession, but the Church was closed to 
him by the Unitarian views he then held, and medicine was 
distasteful to him He was entered at Gray’s Inn in February 
1797, and made a serious attempt at legal study, but with small 
results^ At the end of 3797 his friend Wynn began an allowance 
of a year, which was continued until 1806, when Southey 
relinquished it oh Wynn’s marriage His Letters written during 
a Short Residence in Spain and Portugal were printed by Cottle in 
1797, and m 1797-1799 appeared two \oiumes of Minor Poems 
from the same press. In 1798 he paid a visit to Norwich, where 
he met Frank Sayers and William 1 aylor, with whose translations 
from the German ho was already hoquamted He then took a 
cottage for himself and his wife at Westburv near Bnstol, and 
afterwards at Burton m Hampshire At Burton he was seized 
with a nervous fever whidi hhd been threatening for soOtie tunc. 
He moved to Bristol, and after preparing for the press his edition 
of the works of Thomas Chatterton, undertaken for the rehef 
of the poet’s sister and her child, he sailed in 1800 for Portugal, 
whire he began to accumulate materials for his history of 
Portugal He also had brought wrth him the first six books of 
Thalaha the Destroyer (i 9 >o\), and the remaining six were com- 
pleted at Cintra The unrhymed, irregular metre of the poem 
was borrowed from Sayers 

In 1801 the Southevs returned to England, and at the invita- 
tion of Coleridge, who held out as an inducement the society of 
Wordsworth, they visited Keswick After a short experience 
as private secretary to Isaac Corry, chancellor of the exchequer 
for Ireland, Southey m 1803 took up his residence at Greta Hall, 
Keswick, which he and his family shared thenceforward with 
the Coleridges and Mrs Lovdl His love of hooks filled Greta 
Hall with a library of over 14,000 volumes He possessed many 
valuable MSS , and a collection of Portuguese authonlies 
probably unique m England After 1809, when Coleridge left 
his family, the whole household was dependent on Southey’s 
exertions His nervous temperament suffered under the strain, 
and he found rehef in keeping different kinds of work on hand at 
the same time, m turning from the Bntorv of Portugal to poetry 
Madoc And Metrical 1 ales and Other Poems ap}>eared m 1805, 
The Curse of Kehama in i8ro, Roderick, the last of the Goths, m 
1814 This constant application was lightened by a happy 
family life Southey was devoted to his children, and was 
hospitable to the manvfntndsand even strungerswho found their 
way to Keswrick Ills friendship for Coleridge was qualified by 
a natural appreciation of his failings, the results of which fell 
heavily on nis own shoulders, and he had a groat admiration 
for Wordsworth, although their relations were never intimate 
He met Walter Savage Landor in t8o8, and their mutual 
admiration and affedion lasted until Southey’s death. 

From tlic establishment of the Torv Quarterly Review Southey, 
whose revolutionary opinions had changed, was one of its most 
regular and useful writers lie supported Church and Slate, 
opposed parliamentary rtform, Roman Catholic emancipation, 
and free trade He did not cease, however, to advocate measures 
for the immediate amelioration of the condition of the poor^ 
With William Gifford, hia editor^ he was never on very good 
terms, and would have nothing to do w ith his Iiarsh criticisms on 
living authors His relations with Gifford’s successors. Sir J T 
Coleridge and Txirkhart, were not much better In 1813 the 
laufeateship became vacant on the death of Pye T he post wai; 
offered to ^ott, who refused it and secured it for SouUicy A 
government pension of some £xfK> had been secured for him, 
through Wynn, m 1807, increased to £300 in 1833 In 18*7 the 
uhauthonred publication of an early poem ow Wat Tyier, full of 
his youthful repuhtrean enthuBiasm, brought many attacks on 
Southey Hewas akoengaged m a bitter controveirsy iilwth Byron, 
whose first attack on the “ ballad-monger ” Southey uk Bneiish 
Bards and Scotch Reviewers nevertheless did not prevent tliem 
from meeting oft frientfly terms. Sou^y makes little refereocie 
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to Byron in his letters, but Byroh asserts (Letters and Journals, 
cd* Prothero, iv 371) that he was responsible for scandal spread 
about himself and Shelley. In this frame of mind, due as much 
to personal anger as to natural antipathy to Southey’s prmQiples, 
B>ron dedicated Don Juan to the laureate, in what he himself 
called “ good, simple, savage verse ” In the introduction to his 
Vision of Judgment (1821) Southey inserted a homily on the 
“ Satanic ^hool ” of poetry, unmistakably directed at Byron, 
who replied in the satire of the same name- The unfortunate 
controversy was renewed even after Byron’s death, m con- 
sequence of a passage in Medwm’s Conversations of Lord Byron 

Meanwhile the household at Greta Hall was growing smaller 
Southejf’s eldest son, Herbert, died m i8i6, and a favourite 
daughter in 1826, Sara Coleridge married m 1829, in 1834 his 
eldest daughter, Edith, also married, and m the same year 
Mrs Southey, whose health had long given cause for anxiety, 
became msane She died m 1837, and Southey went abroad the 
next year with Henry Crabb RoWson and others In 1839 he 
married bis friend Caroline Bowles (see below) But his memory 
was failing, and his mental powers gradu^ly U ft him He 
(lied on the 21st of March 1843, and was buried m Crosthwaite 
churchyard A monument to his memory was erected in the 
church, with an inscription by Wordsworth 

The amount of Southey’s work in literature is enormous His 
collected verse, with its explanatory notes, fills ten volumes, 
his prose occupies about forty But his greatest enterprises, his 
history of Portugal and his account of the monastic orders, were 
left uncompleted, and this, m some sense, is typical of Southey’s 
whole achievement in the world of letters, there is always some- 
thmg unsatisfying, disappointing, about him This is most true 
of his efforts m ^'erse In his childhood Southev fell m with 
Tasso, Tasso led him to Ariosto, and Ariosto to Spenser Those 
luxuriantly imaginative poets captivated the boy, and Southey 
mistook his youthful enthusiasm for an abiding inspiration 
His mspiration was not genuinely imaginative, he had too large 
an mfusion of prosaic commonplace m bis nature to be a true 
follower of Ariosto and Spenser Southey, quite early m lift, 
resolved to write a series of epics on the chief religions of the 
world, It is not \urpnsing that the too ambitious poet failed 
His failure is twofold he was wantmg in artistic power and m 
poetio sympathy 4 When his epics are not wildly impossible 
thev are incurably dull, and a man is not fit to write epics on the 
religions of the world when he can say of the prophet who has 
satisfied the grave >t rates of mankind — Mahomet was “far 
more remarkable for audacious profligacy than for any intellec- 
tual endowments ’’ Southey’s age was bounded, and had little 
sympathy for anything beyond itself and its own narrow 
interests, it was violently Tory, narrowly Protestant, defiantly 
English* And m his verse Southey truthfully reflects the feeling 
of his age In the shorter pieces Southey’s commonplace asserts 
itself, and if that does not meet us we find his bondage to his 
generation- This bondage is quite abject m 2 he Vision of Judg- 
ment, Southey’s heavenly personages are British Philistmcs 
from Old Sarum, magnified but not transformed, tngaged m 
widless placid aiioration of an infinite George III For this 
complaisance he was held up to ridicule by Byron, who wrote 
his own Vision of Judgment by way of parddy- 

Some of Southey’s subjects, “ The Poet’s Pilgrimage ” for 
mstance, he would have treated delightfully in prose, others, 
like the “ Botany Bay Eclogues,” “ Songs to American Indians,” 
“Tlie Pig,” “ The Dancing Bear,” should never have been 
written Of his ballads and metrical tales many have passed 
into familiar I'se as poems for the young Among these are 
“ The Inchcape Rock,” “ Lord William,” “ The Battle of 
Blenheim,” the ballad on Bishop Hatto, and “ The Well of 
St Keyne ” 

Southey was not in the highest semse of the word a poet, but 
,if we turn from his verse to his prose we are in a different world , 
there Southey is a master in his art, who works at ease with grace 
and skill* “ Southey’s prose is perfect,” said Byron , and, if we 
do not stretch the “ perfect,” or take it to mean the supreme . 
perfection of the very greatest njasters of style, Byron was right 


In prose the Sputh^ emerges from his conventionality. 
His mterest arid his curiosity are unbounded as h Common- 
Place Book will prove , his stores of learning are at hi^ readers’ 
service, as in The Doctor, a rambling miscellany, valued by maijy 
readers beyond his other work For biography he had a real 
genius The Life of Nelson (2 vols , 1813), which has become a 
model of the short life, arose out of an article contributed to the 
Quarterly Review, he contributed another excellent bu^raphy to 
his edition of the Works of William Cowper(i^ vols , 1833-1837), 
and his Life of Wesley , and the Rise and progress of Methodism 
(2 vols , 1820) is only less famous than his Life of Nelson But 
the truest Southey is in his Letters the loyal, gallant, tender- 
hearted, faithful man that he was is revealed in ^em Southey’s 
fame will not rest, as he supposed, on his verse , a)l his faults are 
in that — all his own weakness and all the false taste of his age. 
But his prose assures him a high place m English literature, 
though not a place in the first rank even of prose writers 

Southey’s love of romance appears in various volumes 4 tnadts of 
Gaul (4 vols, 180 s), Palmtnn of England (1807), Chvontde of the 
Ctd (180S) and The hyrth tyf and actes of King Arthur with an 
introduction and notes (1817) His other works arc specimens of 
English Poets (4 vols 1807) , I etters from England by Don Manuel 
Es^iella {3 vols 1807) purporting to be a ‘Ipamard's impressions 
of England , an edition of the Remains of Henry Ktrhe White vols , 
1807), Omntana or Horae Otiosiores (2 vols , 1812), Odes to the 
Pnnee Regent (1814), Carmen Triumphale , and Carmind 
Auhea (18x4) , Minor Poems {18x5) Lay of the I aureate 
(r8i6), an epithalamium for the Princess Charlotte, 2 he Poets 
Pilgrimage to Waterloo (1816), Wat lyler a dramatic poem (1817), 
Letter to William ^mith. Esq M P (1817) on the Decision of strV 
turos nvide in the House of Commons on Wat Tyler History of 
Brazil (3 vols 1810, 1817 1819) , Expedition of Orsua and the Crimes 
of Aguirre fi82i), A Book of the Church (2 vols , 1824), A Tale of 
\ Paraguay , Vxndicxae Ecclesxae Anglicanae Letters to C 

Butler Esq comprising essays^on the Romish Religion and vindicating 
the Book of the Church (1826) History of the Peninsular War (3 vols , 
1823 1824 1832) , ‘ I ive*s of uneducated Poets ” prefixed to verses 
by John Jones (1829) , All for Love and The Pilgrim to Compostella 
(1829) , istr Thomas More or Colloquies on the Progress and Prospects 
of Society (2 vols 1829) , ^ ife of John Bunyan prefixed to an 
edition (1830) of the Pilgrim's Progress ^ Select Works of British Poets 
from Chaucer to Jonson edited with biographical notices (1831), 
Essays Moral and Political now first collected (2 vols , 1832) , 
Lives of the Admirals with an introductory view of the Navat History 
of England, forming 5 vols (1833-1840) of Lardner’s Cabinet Cyclo 
paedia. The Doctor (7 vols 1834-1847), the last two volumes being 
edited by his son in-liw the Kev J Wood Warter, Common-Place 
Book (-jth scries 1849-1851), edited by the same, Oliver Newman a 
New England Tale (unfinished), with other poetical remains (1845) 
edited by the Rev H Hill A collected edition of his Poetical 
W orks (10 vols , 1837-1838) was followed by a one volume edition in 
1847 Southey's letters were edited by his son Charles Cuthbert 
Southey as The Life and Correspondence of the late Robert Southey 
(6 vols , 1849-1850) , further selections were published m Selections 
from the Letters of Robert Southey (4 vols , 1856), editetl by J W 
Warter, and The Correspondence of Robert Southey with Caroline 
Bowles lo which are added Correspondence with Shelley and 
Southey’s Dreams (1881), was edited with an introduction by 
Professor E Dowden An cxcdlent selection from his whole 
correspondence, edited by Mr John Dennis, as Robert Southey the 
story of his life written in hts letters (Boston Massachusetts 1887), 
was reprinted in Bohn's Standard Library (1894) See also Southey 
(1879) in the English Men of Letters Senes, by Professor E Dowden, 
who also made the selection of Poems by Robert Southey (1895) m 
the Golden Treasu^ Series A full account of his relation^ with 
Byron is given in The Letters and Journals of Lord Byron (vol vi 
1901, edited R E Prothero), in an appendix entitled “parrel 
between Byron and Southey,’ pp 377-399 Southey figures ir 
four of the Imaginary Conversations of W S Landor, two of which 
are between Southey and Porson, and two between Southey and 
Landor 

Southey’s second wife, Caroline Anne Southey (1786-1854), 
was the daughter of an East Indian captain, Charles Bovsdes 
She was bom at Lymington, Hants, on the 7th of October 1786 
As a girl Caroline -Anne Bowles showed a certain literary and 
artistic aptitude, the more remarkable perhaps from the loneli- 
ness of her early life and the morbidly delicate condition of her 
health — an aptitude however of no real distinction When mcmey 
difficulties came upon her in middle age she determined to turn 
her talents to at count m literature She sent gnqnymously t© 
Southey a narrative poem called Ellen Fttzarthur, and this led 
to the acquamtan(}e8hip and Iciog friendship whi(;h, m 11839; 
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<,ulminated in their marriage EUen Fttzarthur (1820) may be 
taken as typical, in its prosy simplicity, of the rest of its author’s 
work Mrs Southey’s poems were published m a collected 
edition m 1867 Among her prose writings may be mentioned 
Chapters on Churchyards (1829), her best work, 2 ales of the Moors 
(1828), and Selwyn tn Search of a Daughter (1835) It was soon 
after her marriage that her husband’s mental state became 
hopeless, and from this time till his death m 1843, and indeed 
till her own, her life was one of much suffermg She was not on 
good terms witli her stepchildren, and her shart in Southey’s 
life IS hardly noticed m Charles Cuthbert Southey’s Life and 
Correspondence of his father But with Edith Southey (Mrs 
Warter) she was always in friendly relations, and she supplied 
the valuable additions to Southey’s correspondence published 
by J W Warter She is best remembered by her correspon- 
dence with Southey, which, neglected in the offii lal biography, 
was edited by Professor Dowden in 1881 Mrs Southey died at 
Buekland Cottage, I >mington, on the 20th of July 1854, two 
years after the queen had granted her an annual pension of 
1200 

Bcsults the works alrtidy mentioned Mis Southey wrote The 
Widows Tale and other Poems (1822), ’Uary Hours (pro,e and 
\ ( rsc 1826) , Tales of the Factories (18^3) , The Birthday (1830) , end 
Rohm Hood, written in eonjunetion with Southey, at whose death 
tins metrical production was incomplete 

SOUTHGATE, an urban district in the Enfield parliamentary 
division of Middlesex, I ngland, 9 m N of St Paul’s Cathedral, 
London, on the Great Northern railway Pop4 (1901), 14,993 
It IS pleasantly situated in a wooded district, and forms an outer 
residential suburb of the metropolis Christ Church, in Early 
English style, is the work of Sir Gilbert Scott, and contains 
stained glass windows from the designs of Sir E Burne-Jones and 
D G Rossetti Close to New Southgate sLHion is Colney Hatch 
Lunatic Asylum for the county of London, opened in 1851 and 
subsequently much enlarged 

SOUTH GEORGIA, an uninhabited Bnti h island m the South 
Atlantic Ocean, about goo m S by E of the Falklands, in 
‘i4°-55° ^ > 36°- W , area, 1600 sq m It is mountainous, 
with snowy peaks 6000 to 8000 ft high, their slopes furrowed 

ith deep gorges filled with glaciers Its geological constitution — 
gneiss and argillaceous schists, with no trace of fossils - shows 
that the island is, like the Falklands, a surviving fragment of 
some greater land-mass now vanished, most probably indicating 
a former extension of the Andean system At Royal Bay, on 
the south-east side, was stationed the German expedition sent 
out to observe the transit of Venus in 1882 The island would 
be well suited for cattle or sheep farming but for its damp, 
foggy climate The flora is surprisingly rich, and the German 
naturalists were able to c ollec t thirteen flowering plants, mostly 
( ommon also to the Falklands, but one allied to a form found 
in distant New Zealand South Georgia is politically attached 
to the Falklands 

SOUTH HADLEY, a township of Hampshire county, Massa- 
< husetts, U b A , on the Conneci;icut River, about 12 m N of 
Springfield Pop (1900) 4526, of whom 1119 were foreign- 
born, (1910 census), 4894 Area, 18 5 sq m There are no 
steam railways, but an electric line connects South Hadley and 
South Hadley Falls with the New York, New Haven & Hartford 
and the Boston & Maine railways at Holyoke The village of 
South Harllc y, or the Center, lies at the south base of Mount 
Holyoke, about 4 m from Holyoke and about 3 m from South 
Hadley Falls, it is the seat of Mount Holyoke College South 
Hadley Falls are connected with Holyoke by a bridge across the 
( onnecticut River The falls of the river afford water-power for 
paper mills, cotton and woollen mills, and saw mills South 
Hadlev was origin illy a pert of the township of Hadlev, but in 
1753 the district of South Hadley was established, and in 1775 
me orporated as a separate township 

SOUTH HOLLAND, a province of Holland, bounded W by the 
North Sea, N by North Holland, E by Utrecht and Gelderland, 
S E by North Brabant, and S by Zeeland It has an area of 
1166 sq m , and a population (1905) of 1,287,363 Its south- 
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eastern and southern boundaries are defined by the estuaries 
called the New Merwede, the Hollandsch Diep, the Volkerak, the 
Krammer, and Grevelingen, and the province includes the cielta 
islands of Gocree (Goedereede) and Overflakkee, Voorne and 
Putten, Rozenburg, Yselmonde, Hoeksche Waard, and Dord- 
rec ht I he natural divisicm into dunes, geest grounds, and clay 
and low fen holds for South as well as for North Holland Noord 
wyk-on-Sea, Katwyk-on-sea, Schevemngen and ler Heide art 
watering places and fishing villages The Hook (Hoek) of 
Holland harbour, built at tht, mouth of the New Waterway (1866- 
1872) from Rotterdam, is the chief approach to Centril Europe 
from Harwich on the cast coast of England At the foot of 
the dunes are the old towns and villages of Sassenheim, close to 
which are slight remains of the ancient castle of Teilingen (12th 
centurv), in which the c ountess Jacoba of Bavaria died in 1433 
Among other pi ices of interest arc Rynsburg, the site of a 
convent for nobles founded in 1133 and destroyed m the time 
of Spanish rule , Voorschoten, Wassenaar, all of which were 
formerly minor lordships, Loosduinen, probably the Lugdunum 
of the Rom ins, and the scat of a Cistercian abbey destroyed m 
1579, Naaldwvk, an ancient lordship, and 's Gra\ enzande, w hich 
possessed a palace of the c counts of Hcfiland m the 12th century, 
when it was a harbour on the Maas The Hague, situated 
in the middle of this line of ancient villages, is the capital of the 
province Ihe market -gardening of the region called the West- 
land, between the Hague and the Hook of Holland, is remark- 
able, and large quantities of vegetables are exported to 
England On the clay and low fen cattle-rearing and the 
making of the Gouda cheeses are the principal occupations 
Flourishing centres of industry are found along the numerous 
river arms, including Maasluis, Vlaardingcn, Schiedam, Rotter- 
dam, Gorinchem, and Dordrecht Here also arc some of the 
oldest settlements, such as Vianen on the Lek, Leerdam on 
the Linge, and Woudrichem or Woerkum at the junction of the 
Maas and Merwede Woudrichem guards the entrance to 
the Me-wede in conjunc tion with Fort Loevestein on the opposite 
shore Vianen is supposed to be the Fanum Dtanae of 
Ptolemy, and was the seat of an mdependent lordship which 
passed to the family of Brederode in 1418 and later to the 
princes of Lippe-Detmold, from whom it was bought by the 
states in 1723 There is a fine tomb of Reinoud van Brederode 
(d 1556) and his wife m the Reformed Church The lordship 
of Leerdam arose out of a division of the lordship of van Arkel 
and descended to the house of Egmond It was raised to a 
countship in 1492, and passed by marriage to the family of 
Orangc-Nassau The Reformed Church contains the tomb of 
John, last lord of van Arkel 

SOUTHINGTON, a township of Hartford county, Connecticut, 
USA, about 15 m S W of the c ity of Hartforcl W ithin the 
township IS the borough of Southington, served by the New 
York, New Haven Hartford railroad Pop of the towoiship 
(1910) 6516 which included that of the borough, 3714 The 
area of the township is 35 sej m The principal industry is the 
manufacture of hardware goods Between 1809 and 1874 3 
many as 236 patents were granted to residents Southington 
was originally a part of the township of harmington It was 
settled about 1697 ^7^4 it became an mdependent parish 

under the name of Panthorn The township was incorporated 
in 1779, the borough in 1889 

SteH R hmlow 's Lcclesiastical and Other Sketches of South ngton 
(Hartford, 1875) 

SOUTH MELBOURNE, a city of Bourke countv, Victoria, 
Australia, separated from Melbourne m 1853, proclaimed a 
city in 1883, and formerly known as Emerald Hill Pop (1901), 
40,637 It returns three members to parliimcnt and contains 
the residence of the governor of the eolon\ The wharves on 
the river Yarra and its numerous manufactures contribute to 
the wealth and importam e of the city 

SOUTH MOLTON, a market town and municipal borough in 
the South Molton parliamentary division of Devonshire, F ngland 
on the river Mole, 197 m W bv S of London, bv the Great 
Western railway. Pop (1901), 2848, Besides the parish church 

XXV. 17 



SOUTH NORWALK— SOUTH ORANGE 


©f St Mary Magdalene, a fine and massive Perpendicular building 
with an ancient pulpit of carved stone, there are a guildhall and 
inaTket house Lmen goods are manufactured, fairs are held 
twice yearly, and numerous flour mills are Worked by the river 
The toWn is governed by a mayor, 4 aldermen and 1 2 cdunciUors 
Areay 5910 acres 

' <Sfnidi Moltbn (tSad Moutom) was probably the site of a very 
early seftlemfent, the remains of a British camp being visible 
2 m' south of thietown, but its authentic history begins with the 
Domesday sutvey, which relates that the manor had been royal 
demesne of Edwatd the Ccmfessor and now paid jfio a year to 
the Conqueror In the 13th century it was held by Nicholas 
Fits Martin of the earl of Gloucester for the service of findmg 
a bow with three arrows to attend the earl when he should hunt 
in Gower In 1246 Nicholas obtained a grant of a Saturday 
market and a faur at thefeast of the Assumption (both maintained 
up to the present day), and in 1275 South Molton appears for 
the^rst time as a nresne borough under his overlordship The 
borough subsequently passed to the Audleys, the Hollands, and 
in 1487 was granted for life to Margaret, duchess of Richmond, 
who m 1490 obtamed a grant of a fair (which is still held) at the 
nativity of St John the Baptist Jt returned two members to 
fatliamcnt in 1302, but no charter of incorporation was issued 
untS'tlikt of Ehaabeth in 1590, institutmg a common council 
of aVmayor and eighteen burgesses, three of whom were to be 
electedrapital burgesses, with a redordcT, steward of the borough 
court, two sergeanls-at-mace, and a court of record every three 
wefckiion Monday A fresh charter was issued by Charles II 
in 1684 This remained m force until the Mumcipal Corporations 
Act of 1835 The town formerly had a considerable manufacture 
of serges and shalloons, or light woollen linings, so called from 
Chfi.lons-sur*Mame, France 

SOUTH NORWALK, a city of Fairfield county, Connecticut, 
USA ,iat the mouth of the Norwalk nver, on I^ng Island Sound, 
in the township of Norwalk, and 42 m. b> rail N E of New York 
Pop (1900), 6591, of whom 1528 were foreign-born (including 
many Hungarians) and 83 were negroes It is serv^ by the 
main line and the Danbury division (of which it is a terminus) of 
the New York, New Haven & Hartford railway, by mter-url^n 
electric Imes, and by steamboats to New York The business 
and manufacturing section is close to tho nver and only a few 
feet above it , behind this, along a ridge, 12 the residential district, 
along the Sound are summer cottages and pleasure resorts^ 
West Avenue is a findy shaded drive Hie city has a public 
library and a soldiers’ monument South Norwalk is chiefly 
a manufacturing and commercial city It has a good harbour 
(in which there are three lighthouses), considerable coastwise 
frade, and important oyster fisheries South Norwalk, long an 
unincorporated village called Old Well, was chiutered as a city 
under its present name in 1870, and its charter was revised 
and amended m 1882, 1897 and 1909 

SOUTHQLD, a township erf Suffolk county, New York, occupy- 
ing the peninsula at the N E of Long Island, and includmg 
the islands E N.E of this peninsula, Plum Island, on which 
defences protect the eastern entrance to Long Island Sound, 
Little Gull Island, on which there is a lighthouse, Great 
Gull Island, and Fisher’s Island Pop (1900), 830X, (1910, 
(J S census), 10,577 Excluding the islands to the east, the 
township IS about 25 m long and its average width is 2 m , 
the Sound shore is broken only by Mattituck and Goldsmith’s 
inlets, but the southern shore is broken with bays and necks 
of land The surface is hilly, with occasional glacial boulders 
The Long Island railway serves the principal villages of the 
township, Mattituck, Cutchogue, Peconic, Southold and Green- 
port (pop m 1905, 2667), and from Greenport steamers run 
to Shelter Island, Sag Ilarbor, New London and New York 
Beyond Greenport are the villages of East Marion and Orient 
Greenport has some shipping and some oyster fisheries, as- 
paragus IS grown at Mattituck, and Peconic Bay is noted for 
its scallops Southold is a summer resort, and it is historically 
interesting as one of the first English settlements on Long Island 
The first permanent settlement here was made m 1640, land was 


bought from the Indians m August (a lease from the proprietor 
WilUam Alexander, Lord Stirling, had been secured m 1639), ahd 
On tbeaist of October 1640 a Presbyterian church was organized 
under John Youngs, who came from N«w Haven arid had been, 
connected wrth a ^ Margaret’s church «n Suffolk, England, 
probably at Reydon^near South wold, ahd itis^OS^iiblethat the 
settlement was namedfromSouthwold, thoughas it was commonly 
called “ the South Hold " by early wntersasd a settlement tm 
Wading River was called West Hold, the name was probably 
descriptive A meeting-house was built m 1642, and bibHioal 
laws wore enforced Southold was origihally one of the six 
towns under the New Haven jurisdiction, but m 1662 was placed 
under Connecticut, m 1:664 it objected strongly to the transfer 
of Long Island to the dufce of York, m 1670 refused to pay taxes 
imposed by Governor Francis Lovelace of New York, m 1672 
petitioned the kmg to be under Connecticut or to be a free 
corporation, in 1673, when the Dutch got control of New York, 
withstood the Dutch commissioners, with the help of Connecti- 
cut, and, m 1674, after English supremacy was again estab- 
lished in New York, still hoped to be governed from Connecticut, 
The township was (bartered by Governor Edmund Andros in 
1676 Greenport was not settled until the first quarter of the 
19th century, and was incorporated as a village in 1838 

See Epher Whitaker, History of Southold LI Its I trst Century 
(Southold, 1881) Southold Town Records {2 vol'? Southold 1882- 
1884), and an address by C B Woore in CeleoraSttm of the ejoth 
Anniversary of the Formation of the Town and the Church of Southold, 
L I (Southold, 1890) 

SOUTH OMAHA, a city of Douglas coUnty, Nebraska, U S.A , 
on the high western bluffs of the Missouri, immediately adjoining 
Omaha on the south Pop (1900), 26,001, of whom 5607 were 
foreigw-bom, (1910, census) 26,259 It is served by the 
Chicago, Burlington & Quincy, the Chicago Great Western, the 
Chicago, Milwaukee & St Paul, the Chicago, Rock Island & 
Pacific, the Illinois Central, the Missouri Pacific, the Union 
Pacific, the Chicago & North Western, and the short Omaha 
Brnjge Terminal railways The pnncipal public buildings are 
the Federal building (housing the post office and the bureau 
of anunhl industry), the public library and the live-stock 
exchange Neect to Chicago and Kansas Citv it is the greatest 
slaughtermg and roeatTpackihg ewtre in the Umted States In 
1905 It produced 43 5 % (367,415,177) of the total value of the 
factory product of the state, and of this output 97 2 % repre- 
sented the slaughtering and packing industry South Omaha 
was chartered as a city of the second class in 1887, and ui 1901 
became a city of the first class The present city dates from 
1884, when the Union stockyards were established here 

SOUTH ORANGE* a township and a village of Essex county. 
New Jersey, U S A , m the N E of the state, about ism W of 
New Yoric City Pop of the village (1900), 4608, of whom 1140 
were foreign-born , (1905, state census), 4932 Pop of the town- 
ship, excluding the viUage (1900), 1630, (1905, state census) 
1946 The village is served by the .Morns & Essex division 
of the Delaware, Lackawanna & Western railroad, aiid is con- 
nected wrth Orange and with Newark by electric lines It is 
primarily a residential suburb of New York and Newark On the 
Orange mountain is Essex county park, a wild tract with forest 
roads The western part of the township is locally known 
as Maplewood, the eas^^em as Hilton South Orange has a 
pubhc library and a town hall, and is the seat of Seton Hall 
College (Roman Catholic), named m honour of Mother EhXabeth 
Seton, founded at Madison, N J., m 1856, and removed to 
South Orange m 1860 Among the landmarks of South Orange 
are an lold stone house of utdoiown date, but mentioned m 
legal documents describing the surrounding property as early 
as i6&>, the Baldwin House (r 1717), land the Timothy Ball 
Hppse (1743) Settlements were made within the present limits 
of the township in the latter part of the 17th century by some of 
the founders of Newark The township was created m l86i 
from parts of the town of Orange and the township of Qmton 
The citizens secured in 1869 a village charter providing a village 
president and a board of trustees, in 1904 the village was entirely 
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separated from the township, except as regards school govern- 
ment. In 1891 a tract of 150 acres, known as Montrose Park 
and containing many handsome residences, was annexed to the 
tallage 

Sec H Whittemore, The Founders and Builders of the Oranges 
(Newark, 1896) 

SOUTHPORT, a municipal and county borough and seaside 
resort m the Siuthport parliamentary division of Lancashire, 
England, immediately S of the embouchure of the Ribblc mto 
the Irish Sea, 18] m N by W of Liverpool It is served by the 
Lancashire & Yorkshire and London & North-Western rail- 
ways, and by the Sjuthport & Chesbire Lines Extension 
system Pop (1901), 48,083 Its foreshore consists of a great 
expanse of firm, bright sands, and the mildness of its winter 
climate is attributed to the radiation of heat from them Its 
proximity to I ivt rpool and Mant hester has drawn to it a large 
resident population, and its visitors number many thousands 
annually The promenade along the shore is 2 m, in length, 
in Its centre is the pier, i m^ long, down which tramcars 
are dravm by a stationary steam-engine Other facilities for 
outdoor enjoyment arc provided in Hesketh Park (presented to 
the town by the Rev, Charles Ilesketh, formerly rector of North 
Mcols, and one of the lords of the manor), the Botanic Gardens, 
Kew Gardens, South Marine Park, and the Winter Gardens 
The last, hid out it a (ost of £130,000, include a large conserva- 
tory, a fine enclosed promenade, a theatre and an aquarium 
The principal public buildings are the town hall, the Cambridge 
Hall (used for concerts, &( ), and an extensive range of markets 
There are several infirmaries and hospitals, and a sanatornim for 
children Southport has also a free library and art gallery, a 
literary anel philosophical institute, and a tollc*gc (Irinitv Hall) 
for the dauglitcrs of Wesleyan ministers, and a museum anel 
schools of science and art An extensive service of dee trie 
tramwavs is maintained The first considerable house m South- 
port (an inn for the reception of sea-bathers) was built in 1791, 
and soon after otlie r houses were erected on the site nenv known 
as Lord Street, but the population m 1809 was only 100 Birk- 
dale IS a residential district adjacent to Southport on the south 
In 1867 Southport reee ivid a charter of incorporation It be- 
came a county borough in 1905 The corporation consists of a 
mayor, 10 aldermen and 30 councillors Area, 5144 acres 

SOXTTH PORTLAND, a city of Cumbeiland county, Maine, 
U S A ,on Casco Bay, an arm of which separates it from Portland, 
with which it 15 connected by a ferry and four bridges Pop 
(1900), 6287 (763 fotugn-boriij, (1910), 7471 South Portland 
IS served by the Boston & Maine railway It is the seat of tlic 
State (Reform) Sdiool for Boys At Spring Point is Fort 
Preble, established in 1808 and now a coast artillery station, and 
at Portland Head is Fort Williams The city has stccl-rollmg 
mills, car shops of the Boston & Maine railway, and ship-build- 
mg interests, and manufactures marine hardware and varnish 
South Portland was part of the old town of Cape Elizabeth (pop 
in 1900, 887) until M irch 1895, legislature granted it a city 
charter in 1895, which was not accepted by the town until 
December 1898 

SOUTHSEA, a sea ide resort of Hampshire, England, part 
of the municipal and parliamentary borough of Portsmouth, 
with a terminal station (Fast Southsea) on a branch of the 
London & South-Western and London, Brighton & South 
Coast railways It forms the southern and residential qu irter 
of Portsmouth, and overlooks Spithead, the Inlet of the English 
Channel between the Ide of Wight and the mainland on the 
north-east There are two piers, and a parade along the sea- 
wall, and the sea-bathing is good Southsea Castle was built 
by Henry VIII at the southern extremity of Portsea Island 
(See Portsmouth ) 

SOUTH SEA Bubble, the name ^iven to a senes of finanaal 
projects which originated with the incorporation of the South 
Sea Company in 17H, and ended nine years later m gtncial 
disaster 

The idea at the root of ihc parent scheme was that the state 
should sell certain trading monopolies to a company in return 
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for a sum of money to be devoted to the reduction of the national 
debt, and in the form which it took in 1711 it possibly owes its 
existence to Daniel Defoe, who distussed it frequently with 
Edward Harley (1664-1735), brother of Robert Harley, earl of 
Oxford In 171 1 the South Sea Company was formed, and was 
granted a monopoly of the British trade with South America 
and the Pacific Islands, the nchc*s of which were popularly 
regarded as illimitable Its promoters,mainly wealthy merchants, 
took over nearly £10,000,000 of the national debt, on which they 
were to receive interest at the rate of 6 “C in addition to £8000 
a year for the expenses of arrangement The £600,000 was 
secured on certain customs duties The company prospered, 
and m 1713, when the Asiento treaty was signed with Spam, it 
received the luc-ativc monopoly of the slave trade with Spanish 
America It was the special pride of the lories, who regarded 
It as a rival to the Whig institution, the Bank of England In 
1716 It obt lined further concessions under the new Asiento 
treaty, and m 1717 it advanced a further sum of £2,000,000 to 
the government, but its prospects were greatly darkened bv 
the oiitbrciik of war between England and Spam in 1718 
Yet It continued to thrive, and early m i”; 18 the king liecame 
Its governor 

Towards the end of 1719 the directors of the company put 
before the government, the head of which was Charles Spencer, 
3rd earl of Sunderlancd, a more ambitious scheme In return 
for further concessions the company offered to take over the 
whede of the national debt and to pay £3,1^00,000 for this privi- 
lege At this time the amount of the dtW was £51,300,000, the 
greater part of which consisted of terminable annuities, money 
lent to the state in return for a fixed income for life The 
company would receive interest at the rate of 5% until 1727, 
when it would be reduced to 4% The advantage which the 
government hoped to obtain from this bargain was obvious, it 
would rid Itself of the unpopular and burdensome debt The 
advantages hoped for by the company were much greater, 
although perhaps not equally obvious The aim eif the directors 
was to persuade the annuitants of the state to exchange then 
annuities for South Sea stoc k, the stex k w ould lie issued at a high 
premium and thus a large amount of annuities would be pur- 
chased and extingtiished by the issue of a comparatively small 
amount of stex k Moreover, when this proc ess had been carried 
out the company would still receive from the government a 
sum of something like £1,500,0*0 a year Seriously alarmed at 
the proposak of the Soutlx Sea Company, the directors of the 
Bank of Fngland offered the government £5,000,000 for the 
same privilege, but the company outbid them with an offer of 
£7,567,000 This was accepted, the nei essary act of parliament 
being passed m April 1720 It is interesting to note that one 
of the most sturdy opponents of the scheme avas Sir Robert 
Walpole, 

The year 1719, when the South Sea scheme was projected, 
was remarkably favourable to an und..rtaking of this kind It 
was the year when Irance went delirious over John I^w and 
his Mississippi Company, and the infection spread to England 
But lief ore April 1720, when everything was ready, a terrible 
reaction had liegiin in PYaiice, confidence and prosperity giving 
way to rum and disaster N evertheless, the directors proceeded 
with their plan, and in a few weeks they had persuaded over 
one-half of the government annuitants to btti me shareholders 
in the compa v Meanwhile the stex k eif the i ompany had been 
appreciating steadily in value, and when the new scheme was 
launched the public began to purchase it more eagerly than 
before PYom 128^ at the beginning of the >car the price rose 
to 330 in March, and in April the directors sold tw 0 and a quarter 
millions of stock at 300 In May the prie e ro c to 1^50, m June to 
890, and in July it touched 1000 At this ircmondous premium 
the directors sold five millions of stock 

By this time the extraordinary success cf the South Sea 
Company had produced a Crowd of imitators, and the result was 
a wild mania of specuhtion, and its mcvit.ibic end - a crash 
Hundreds of companies were formed, some of them bemg 
fortunate enough to secure the active support cf roy al and titled 
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personages, thus the prince of Wales, afterwards George II , 
became governor of the Welsh Copper Company Some of 
these new companies, like the Royal Exchange and the London 
Assurance, were perfectly legitimate and honourable under- 
takings, but the great majority put forward the most audacious 
and chimerical proposals for extracting money from the public 
One was “ for a wheel for perpetual motion ”, another was for a 
“ design which will hereafter be promulgated,” and it has been 
estimated that the total capital asked for by the promoters 
of these schemes amounted to £300,000,000 Profiting by the 
sad experience of Prance, the British government macle an 
attempt to check this movement, and an act was passed for this 
purpose early in 1 720 A proclamationof the i ith of June against 
the promoters of illegal companies followed, and the directors of 
the South Sea Company persuaded the lords justices, who wcie 
acting as regents during the absence of the king, to abolish 86 
companies as illcg il 

In August the fall in the price of South Sea stock began, and 
in September, just as the “ insiders ” had sold out, it became 
serious Instead of being a buyer eveiy one became a seller, and 
the result was tint in a few days the stock of the South Sea 
Company fell to 173, while the stocks of many other companies 
were unsaleable In November South Sea sloe k ft II to 135, and 
m four months the stock of the Bank of F ngl ind fell from 263 to 
145 Thousmds were ruined, and many who were committed 
to heavy payments fled from the country Ihe popular cry Asas 
for spt-edy and severe v engeance, both on the members of the 
government and on the directors of the unfortunate company 

Pafliament was called together on the 8th of Decembtr 1720, 
and at once both houses proceeded to investigate the affairs of 
the cojinpany, tlie lower house soon enti listing this to a committee 
of secrecy lo stem the tide of disaster Sir Robert Walpole 
proposed that the Bank of P^nglancl and the Last India Company 
should each take over nine millions of South Sea stock, but al- 
though this received the assent of parliament it never came into 
force More to the liking of the people ivas the act of January 
1721, which restrained the directors from leaving the kingdom 
and compelled them to declare the value of their estates The 
tommittee of secrecy reported in February 1721, and it proved 
that there had been fraud and corruption on a large scale The 
company's books contained entries which were entirely fictitious, 
and the favours which the directors had secured from the state 
had been pureh i / d by gifts to ministers, some of whom had also 
made large sums of money by speculating in the stock The 
chief persons imjilicatcd were John Aislabie (1670-1742), chan- 
ce llor of the exeheejuer, James Craggs, joint postmaster-general, 
his son James Ci iggs, sei rctary of state, and to a lesser dcgiee 
the earl of buridcrlmd and Ch tries Stanhope, a commissioner 
of the treasury Aislabic, who was perhaps the most deeply 
implicated, resigned his office in | inuary, and in March he was 
found guilty by the House of Commons of the “ most notorious, 
dangerous and infamous corruption ”, he was expelled from the 
house and was imprisoned Both the elder and the younger 
C raggs died in March, while owing to the efforts of Walpole both 
Sunderland and Stanhope wire acquitted, the latter by thenar- 
row majority of three By act of parliament the estates of the 
directors were eonfijcetefl , these were valued at £2,014,123, (/f 
which £354,600 was leturncd to them for their maintcnxncc, 
the balance being elevoltd to the relief of the sufferers 

Under the guidance of Walpole parliament then proceeded 
to deal with the wreck £ir,ooo,ooo hid been lent by the 
directors of the South Sea Company on the security of their 
own stexk, the debtjrs of the company including 138 members 
of the House of Commons This debt was remitted on payment 
of 10 % of the sum borrowed, this being afterwards reduced to 
5 %, and the £7,567,000 due from the company to the govern- 
ment was also remitted More serious, perhaps, was the case of 
those persons who had exchanged the substance of a government 
annuity for the shadow of a dividend on South Sea stock They 
asked that the state should again guarantee to them their in- 
comes, but in the end they only received something like one-half 
of what they had enjoyed before the bubble 


The South Sea Company with a capital of nearly £40,000,000 
continued to exist, but not to flourish Various changes were 
made in the nature of its capital, and m 1750 it received £100,000 
from the Spanish government for the surrender of certain rights 
Its xrommereul history then ended, but its exclusive privileges 
were not taken away until 1807 In 1853 the existing South Sea 
annuities were cither redeemed or converted into government 
stock The London headquarters of the company were the 
South Sea House m Threadneedle Street 
SOUTH SHETLAND, a chain of ishnds on the border of the 
Antarctic region, lying about 500 m SF of ( ape Horn, between 
61® and 63“ 10' S and between 53° and 63° W , and separated by 
Bransfield Strait from the region composed of D.into Lam), 
Palmer Land, Louib Philippe Kind, &c Ihe more considerable 
islands from west to east are Smith (or J ames), I ow (or Jameson), 
Snow, DMcption, I ivingstone, Greenwah, Robert, Nelson, 
King George I , Elephant, and Clarence Dccepton Island is 
remarkable us of purely vokanie or gin Cn tlu south-east suh 
an opening 600 ft w de gives enti ukc to an internal eratcr-lal ( 
(Port Foiatcr) nearly einular, with a diameter of about 5 n 
and a elejith of 97 fuLon s Voyagers in 1S28 end 1842 reported 
th.it steam still issued from numerous vents, but Otto Nordtn 
skjold {Antarctua, London, 1905) found no exterior cvirleme 
of voUanic activity Most of the isl it els are ro( ky and moun- 
tainoi’s,and some of the r peaks are between 6cooand 7000 ft 
in height Covered with snow for the greiterp.at of the year, 
and growing nothing but he hens, mosses and son c s( inty griss^ 
the South Shetland, ire of mtiiest almost solely as a Inunt ot 
sc.ils, a]))itros‘es, pci guir s and other sea-fowl It has been 
sujiposed by many th t the Dutch navigator Dirk Gcrrits dis- 
covered the South Shctlands in 1598, but it appevrs probable 
that this story origin ited through confusiein with another 
voyage in which Gerrits was not concerned (cf H R Mill, 
of the South Pole, p 34 seq ) In 1819 William Smith of the 
knglish brig “Williams” observed the South Shetland coast 
on the 19th of February Revisiting it in October, he landed on 
King George I Island, taking possession for England, he also 
gave the whole chain the name it bears In 1820 the naval 
lieutenant Edward Bransfield was sent m the “ Williams ” 
to survey the islands, which attracted the attention of Amcric m 
and British sealers, and became fairly well known through the 
visits of Antan tic explorers A smaller group — ( oronation 
Island, Laurie Island, &e — lying 200 m e ist of the South Shet- 
lands, bears the n ime of South Orkney It was discovered by 
the English captain, Powell, m 1821 
SOUTH SHIELDS, a seaport and municipal, county and parlia- 
mentary borough of Durham, England , at the mouth of the Ty ne 
on Its right bank, opposite North Shields, on a branch of the 
North Eastern railw. IV Pop (1901) 97,263 It is connected with 
North Shields and Tynemouth by steam femes Ihe principal 
buildings are the ehunh of St Hilda, with a picturesque old 
tower, the town hall in the market-place, exchange, custom- 
house, mercantile mar ne offices, public library and museum, 
grammar school, marine school, m.ist(r'mariners’ asylum and 
seamen’s institute There is a pic isant marine park The 
prine ipal industries are now the manufac ture of gla s and 
( hemicals, and ship-buildmg end ship refitting and repairing, for 
which there are docks capable of receiving the lar/’-est vessels 
The lyne dock has a water- irea of 50 acres, the tidal basin of 
10 acres, and the quay'^s and yards about 300 acres Coil from 
the collieries of the vie inity is largely exported 1 he tr idc re turns 
of South Shields are included in the aggregate of the Tyne ports 
(see Nkwcastle-upon-Tvnl) The South Pier at the mouth 
of the nvei is a massive stiueture about i m in length, and the 
North Pier protects the river mouth from the Northumberland 
bank at North Shields The p.arhamentarv borough returns 
one member The corporation consists of a mayor, 10 aldermen 
and 30 councillors Area of municipal borough, 2044 acres 
On elevated ground near the harbour are the remains of a 
Roman fort guarding the entrance to the Tyne, where numerous 
coins, portions of an altar, and several sculptured memorial stones 
have been dug up, and testify to its occupation for a considerable 
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period The site of the old station was afterwards occupied 
by a fort of considerable strength, which was captured by the 
Scots under Colonel Stewart on the 20th of March 1644 The 
town was founded by the convent of Durham about the middle 
of the 13th century, but on account of the complaints of the 
burgesses of Newcastle an order was made m 1258 stipulating 
that no ships should be laden or unladen at Shields, and that no 
“ shoars ” or quays should be built there Until the 19th century 
it was little more than a fishing station In 1832 it received 
the privilege of returning a member to parliament, and m 1850 
a charter of incorporation 

SOUTHWARK, a central metropolitan borough of I^indon, 
Fngland, bjiindcd N by the river Thames, F by Bermondsey, 
S E by Camberwell and W by Lambeth Pop (iqot), 206,180 
It IS a poor and crowded district, and a large industrial popu- 
htion IS employed in the riverside wharves and in potteries, 
lassworks and other manufactures There arc also large brew- 
eries, and the Hop Exchuige is a centre of the hop trade The 
i) trough IS connected with the City of Ixindon by Blickfriars, 
Southwark and I ondon bnd'Ks, the thoroughH’-es leading from 
these and the other road -1 iridees as far up as Lambeth c ont cige at 
St George’s! ircu , another important junction is the “Flephant 
and Castle ” Southwaik is i bishopric of the ( hurch of England 
created by act of 1904 (previously a suffrigan bishopric in the 
ducese of Rochestei), and al o of the Roman C ithohc ( hurch 
The cathedral of St S iviour bcl mged to the Augiistini m priory of 
St Mary Overy, or Overu s (/ c St Mary over the rner), receiving 
it 5 present name afti.r the suppression of the monasteries It 
IS cruciform, cvith a central tower, and has lytn so restored as 
to preserve its ancunt bemty Its stvle is m‘’inl\ Early English, 
'■nd among those buried here arc Gower, hlctc h< r and Massinger, 
the poets, and Edmund, brother of William Shakespeare The 
Roman Catholic cethidral of St George is a Gcthic building 
by A W Pugin, in St George’s Road Near the Elephant and 
Castle” IS the Metropolitan Tabernacle, the origmal building of 
which, burnt down in 1898 became famous under the Baptist 
preacher, Charles Spurgeon The prin' ipal Ixnevolcnt institu- 
tions are Guy’s Hospital, St Thomas’s Street, founded m 1721 by 
Thomas Guv, with an important medical school, and Bethlehem 
Royal Hospital for the Insane, commonly corrupted to Bedlam, 
the origin of which is found m a priory of the 13th centurv 
founded within the City, beside the modern Liverpool Street 
Othc- institutions are the Fve hna Children’s Ilo'-pital, the Royal 
Eye Hospital and the Borough Pol> technic Institute In Ncving- 
ton Causeway is the Sessions House for the county of I ondon 
(south of the Thame ) The Robert Browning Settlement was 
founded in York Street, Walworth Road, in 1895 and incor- 
porated m 1903, and in Nelson Square is the Women’s University 
Settlement The municipal borough includes the western and 
part of the Bermondsey divisions of the parliamentar) borough 
of Southwark, and the borough of Newington, divided into the 
western and Walworth divisions, each division returning one 
member The borough council consists of a mayor, 10 aldermen 
and 60 councillors Area, 1131 5 acres 

The history of Southwark is intimately connected with that 
of the City of London \t an early date it was incorporated, and 
its familier title of ^'The Borough ” still survives It came, at 
least in part, under the jurisdiction of the City in 1327 The 
citizens of London hiving sufftred from the depredations of 
thieves and felons who escaped into Southwark, petitioned 
parliament fur protection Accordingly, Edward III , bv letters 
patent, granted them for ever the town and borough, a privilege 
confirmed bv f dwa''d IV In this connexion was constituted 
the Bridge Ward Without, the alderman of Vvhich is elected 
not by the b irough, but by the other aldermen from among 
themselves The authority of the City over the borough is now 
merely nominal 

The junction m Southwark cf ihe great roads from the south 
of Fngland for the passage of ihe Th'mes sufficicntlv accounied 
for the early orig n of Southwark 1 he name is take n from the 
southward w ork , or for ificalions of London Numerous Roman 
remains have been found Southwark witnessed various 


episodes during the invasions of the Norsemen and was fortified 
by the Danes against the City in the reign of Ethelred the 
Unready Besides the priory of St Mary Overy, there was the 
hospital of St Thomas, founded in 1213 from the neighbouring 
priory of Bermondsey, and forming the origin of the great 
modem hospital of the same name m Lambeth (qv) The many 
historical associations of Southwark, contemporary memorials 
of which arc almost wholly swept away, centre upon the district 
bordering the river, and formerly known as Bankside In this 
locality was Winchester House, a scat of the bishops of Winchester 
for five centuries from 1107 At Bankside were the Bear and 
the Pans Gardens, used for the popular sport of bear and bull 
baiting, and the Globe theatre, the. scene of the production of 
many of Shakespeare’s plays for fifteen years after its erection 
m 1599 Southwark was further noted for its inns and its 
prisons Among the first, the name of the “Tabard ” is well known 
from its mention bv Chauc er m detailing the company of pilgrims 
for Canterbury Charles Dickens had an early acquaintance 
with Southwark, as his father was confined in the Marshalsea, 
one of several prisons here The prison, no longer extant, 
and the church of St Gcoigc the Martyr, where many prisoners, 
incluoing Bishop Bonner (d 1561), were buried, figure in the 
novel Ljttle Dornt Ihe existing church dates from 1736 
SOUTHWELL, ROBERT {c 1561-1593), English Jesuit and 
poet, sm of Richard Southwell of Horsham St Faith’s, Nor- 
folk was b irn in 1360/61 Th^ S mthwclls were affiliated with 
many noble English familn and Robert’s grandmother, 
Elizabeth Sheik v, figures in the genealogy of Shelley the poet 
He was sent vc ry y oung to the Rom m C atholie c ollege at Douai, 
and theme to Pans, where he was placed under a Jesuit father, 
Thomas Darbv hire In 1380 he joined the Soci ty of Jesus, 
after a two years’ novitiate, passed mostly at lournay In 
spite of his youth he was made prefect of studies in the English 
college of the Jesuits at Rome, and was ordained priest m 1584 
It was m that year that an act was passed, forbidding any 
English-born subject of the Queen who had entered into priest’s 
orders in the Roman Catholic Church since her aeiession to 
remain in Fngl and longer th an forty days on pain of death But 
Southwell at his own request was sent to Fngland in 1586 as a 
Jesuit missionary with Henrv Garnett He went from one 
Catholic family to another, administering the rites of his Church, 
and in 1589 became domestic chaplain to Ann Howard, whose 
husband, the first earl of Arundel, was in prison convicted of 
treason It was to him that Southwell addressed his Eptstle 
of Comfort This and other of his religious tracts, A Short Rule 
of Good Life, Triumphs over Death, Mary Magdalen's Tears 
and a Humble Supplication to Queen Elizabeth, were widely 
Circulated m manuscript That they found favour outside 
Catholic circles is proved by Thomas Nash’s imitation of Mary 
Magdalen's Tears m Christ's Tears over Jerusalem After six 
years of successful labour Southwell was arrested He was m the 
habit of visiting the house of Richard Bellamy, who lived near 
Harrow and was under suspicion on account of his connexion 
with Jerome Bellamv, who had been executed for sharing in 
Anthony Babmgton’s plot One of the daughters, Anne Bellamy, 
was arrested and imprisoned in the gatehouse ot Holborn She 
revealed Southwell’s movements to Richard Topchffe, who im- 
mediately arrested him He w'as imprisoned at first in Topcliffe’s 
house, where he was repeatedly put to the torture in the vain 
hope of extracting evidence about other priests Transferred 
to the gatehouse at Westminster, he was «o abominably treated 
that his father petitioned ElizTbclh that he might cither be 
brought to trial and put to death, if found guiltv, or removed 
in anv case from “ that filthy hole ’ S luthweil a as then lodged 
m the Tower, but he was not brought to trial until February 
1395 There is little doubt that much of his poetry, none of 
which W'as published during his lifetime, was written in prison 
On the 20th of Peb uarv 1395 he was tried Iv'fore the court 
of King’s Bench on the charge of treason, and was hanged at 
Tv burn on the following day On the scaffold he denied any 
evil intentions towards the Queen or her government 
St Peter's Complaint with other Poems was published m April 
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1595 wfthout the author’s name, and was reprinted thirteen 
tiihc9 dunn^fi the nevt forty years' A siipplementaiy volume 
entitled Maomtam appeared later in 1595, and ^4 I>our» fould 
Miditaiton. of the fouro Iasi things m 1606 This, which is not 
included m Dr A* B Grosart^s reprint (ii873\ in the Fuller 
Worthies Library', was published by Mr Charles Edmonds m 
\iii-lshain Reprints (1S95) A Hunted Meditations of the Love 
of God, mi prose^ was first printed from a MS at Stonyhurst 
Collego in 1873. Southwell’S poetry is euphuistic/ m manner 
But his frequent use of antithesis and paradoK, the varied and 
fanciful imagery by which he realizes religious emotion^ though 
they are mdeed in accordance with the poetical conventions 
of W time, are also the unconstrained expressKin of an. ardent 
and concentrated imagination Ben Jonson told Drummond 
of Hawthomden that he would willingly have destroved many 
of his own poems to be able to claim as his own Southwell s 
Burning Babe,” an extreme but beautiful example of hia 
fantastic treatment of sacrod subjects Hri poetry is not, how- 
ever, all characterized by this clcburation., Immediately pre- 
ceding this very piece m his collected works is a carol written 
m terms of the utmost simplicity^ 

See Dr Grosart’s edition nlrcreily mentioned Southwell's poems 
were also edited by W B Turnbull m 1850 A memoir of him was 
drawn up soon after Ins deatli Much of the matenal was incor- 
porated by Bishoj) Chalioner in lus Mtniotr of Munonary Prtt<:ts 
(1741), and the MS i<? now m the Public Record Ofhcc in Brussels 
alio Sidney I oc s account in the Dut Nat Rtog , Alexis Posso/, 
Vut du Pive R Southwell (iHOO) and a hfa lUi Henry Foky 3 Records 
of the hnglish Province of tho boi uly of Jaui Histone 1 aits lllustra 
Uve of the Labours and Sufferings of its Members in the i 6 ih and i-jlli 
Centuries 7) 1 soi-^Sy Folo-v’s imralivc includi s copies of 
the most important documents coniKcterl with his trial, and giv<« 
full Information of the oriRinal sources 

SOUTHWELL) a cathedral city in tho Newark parliamentary 
division of Nottinghamshire, England, 16 m N E of Nottingham 
by a branch of the Midland railway., Pop. (1901), 3161. The 
minster church of St Mary became a cathedral on the foundation 
of the episcopal see m 18^14 The see covers the greater part 
of Nottinghamshire and' Derbyshire, with small portions of 
Leicestershire, Linoolnslurc and Staffordshire The foundation 
of the earliest churc h here is attributed to the missionary 
Paulinus m the first half of the 7th century Another followed, 
after the devastations of the Northmen, m 960, on the founda- 
tion of King Edgar The building of the present church' began 
in the reign of Henry I Henry VITI , after the dissolution of 
the monasteries, contemplated the erection of the church into a 
cathedral The cathedral is a magnificent cruciform buildmg, 
306 ft in length, with massive Norman nave (61 ft. wide), 
transepts, central and two western towers, and Early English 
choir with transepts There is an octagonal chapter-house, 
resembling that at York, exhibiting the Decorated style m 
highest development It is connected with the church by a 
clbister The archbishops of York had a palace here dating 
from the 15th century The great chamber ” was restored m 
iSBs-, and smeo 1904 the buildmg hast been converted into* a 
rtsWfence for the bishops of Southwell 
TTle erection of the church at Southwell (SudioeUe, Suieell, 
Suthwell), probably the cause of the origin of the town, k at- 
tributed to the archbishop of York m the 7th century In 958 
land at Southwell was granted to the archbishop by Edwy A 
detailed description of the great manor is given in Domesday 
Sbuthwell remained under the lordship of the see of York until 
it was taken over by the ecclesiastical commissioners It was 
called a borough m the i -jth century and down to the 17th, but 
no charter of incorporation is known The town never returned 
representatives to parliament In the reign of Fdwarrl I the 
archbishop claimed by prescriptive right a five-days’ fair at 
Pentecost, a three-days’ fair at the translation of St Thomas 
and a Saturday market Fairs are now held m Apnl and 
December The market was still held on Saturdays m 1894, 
but was then very small 

SOUTHWOLD, a municipal borough and watering-place m 
the Lowestoft parliamentary division of Suffolk, England, 12 m 
S bv W. of Lowestoft the terminus of the Southwold railway. 


, which connects with the Great Eastern at Halesworth Popu 
(1901), 2800 The church of St Edmund’s is a PerpendiculM 
flmt structure In 1900 ar pier 270, yds long was constructed, 
and serves as a calling-place for pleasure steamers A fine com- 
mon south of the town 15 u&ed for gplf> lawn-tennis, cricket, 
and other sports, The town is governed by a mayor, 4 aldermen 
and, 12 councillors Area, 612 acres 

Southwold {&udwold, Suwold, Suthimud) owes its origin and 
prosperity to its herring fisheries, which were considerable in 
1086, while the importance of its harbour increased with the 
decay of Dunwich In 1461 the men of the town, tenants of 
the manor which had been granted by the monks of Bury 
St Edmunds to Gilbert, earl of Clare, and had passed to the 
C rown with the honour of Clare, claimed exemption from, toll, 
pontage and similar dues as their prescriptive right An act 
of 1489 incorporated the bailiffs and commonalty of the town 
and exempted them from harbour dues These liberties were 
confirmed m 1505 by Henry VII , who also granted the 
corporation the town and manor to hold at fee-farm with 
certain rights of jurisdiction Confirmatory chapters were 
granted by Henry VIII , Edward VI , FlizabtUi, James I and 
C harles II , and the town was governed b> a roya' charter of 
i68q until the Municipal Reform Act of 1835 Ihe weokl> 
market, now the propcity of the corporation, was granted to 
the ablxit of St Fdrnunds as lord of the manor in 1227 together 
with a yearly fair on the v igil of the Feast of SS Philip and 
James A fair is still held on Tnnitv Monday In 1673 South- 
wold Ba>, usually abbreviated as Solebay, was the scene of a 
battle between the English fleet under the duke of York and 
the Dutch under Ru>ter, the French fleet holding aloof The 
English suffered much, but the Dutch withdrew 

See Victoria Courtly History 'Suffolk, T Gardner, An Historical 
Account of Dunwich, Blithburgh and Southwold (cd 1754) 

SOUTHWORTH, EMMA DOROTHY ELIZA NEVITTE (i8ip- 
1899), American no\ elist, was bom m Washington, D C , on the 
26th of December 1819 She studied in a school kept by her 
stepfather, Joshua L Henshaw, and m 1840 married Frederick 
Hj. Southworth, of Utica, N Y After 1843 she supported herself 
by teaching Her first story, “ The Irish Refugee,” was published 
m the Baltimore Saturday Visitor, Her first novel, ^‘Retribution, ’ 
a serial for the National Era, published in book form m 1846, 
was so well received that she gave up teaching and became a 
regular contributw to various periodicals, especially the Neie 
\ork Ledger She lived m Geoi:!getown, D C , until 1876, then 
m Yonkers, N Y , and agam mi Georgetown, D C., where she 
died OTL the 30th of June 1899 

Her novels numbered more thaw sixty, some of' them were trans- 
lated mto German, French and Spanish, in 1872 an edition of thirty- 
five volumes was published in Philadelphia They include The 
Deserted, Wife {1850), Mark Sutherland (1853), Hickory Hall (1855) 
Unknown (T874), Glona (1877), The Trail of the Serpent (1879), 
Nearest and Deadest (1881) Thet Mother’s Secret An Exile's 

Bnde (I1&87), Ihe HiddeiyHand (1888), and Broken Pledges (i8gr) 

SOUVESTREj EMiLE (1806-1854), French novelist, was born 
on the 15th of April 1806 He was the son ©f a civil engineer, 
a native of Morl^x" Ho was by turns a bookseller’s assistant, 
a private schoolmaster^ a journalist, and master at the grammar 
schools of, Brest and of Mulhausen He settled m Pans in 1836, 
where he was made (1848) professor m a school for the mstruction 
of civil servants He began his literary career with a drama, 
played at the Theatre fran^aiS; m 1828, the Siege de Mtssolonght 
In noveh writing he did much better than for the stage, although 
he deliberately aimed at making the novel an engine of moral 
instruction His: best work is undoubtedly to be found in the 
charming Demvers Bretons (4 vols , 1835-1837) and Foyer Breton 
(1844), where the folk-lore and natural features of his native 
province are worked up mto story form,, and in Un Phthsopke 
sous les toils, which received in 1851 a well deserved academic 
prize He also wrote a number of other works — novels, dramas, 
essavs and miscellanies He died m Pans on the 5th of July 

1854 

SOUVRE, GILLES DE, Marquis de Courtanvaux, Baron 
DE Lezines {c 1540-1626), marshal of France, belonged to 
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an old fimily of tho Perche- He’ accompanied the duke of 
Anjcu to Poland in 1573, and wafS appointed master of the ward* 
robe and eaptam erf Vincennes when Anjou became Henry HI 
He remained in favour, dfe^ite the opposition of the queen- 
mother, Catherine do MMiCw; fought At Coutras, defended Tours 
against the Leaguers, was named chfevalier de Saint Esprit and 
governor of Tourainc (1585), and was one of the first to recognize 
Henry IV (1589), who subsequently^ entrusted him with the 
education of the dauphin Louis XIII rewarded him with the 
title of marshal m 1613 He died m Pans m 1626 
SOUZA-BOTELHO, ADELAIDE FILLEUL, Mar<^isb bk 
(i76i-i836)r, French writer, was bom in Pans on the 14th of 
May 1761 Her mother, Marie Irene Catherine de Buisson, 
daughter of the seigneur of Longprd, near Falaise, married a 
bourgeois of that town named Filleul It was reported, though 
no proof is forthcoming, that Mme Filleul had been the mistres-, 
of Louis XV Her husband became one of the king’s secre- 
taries, and Mme Filkul made many friends, among them 
Marmontel Their eldest daughter, Julie, marned Abel Francois 
Poisson, marquis de Mangny (1727-1781), Adelaide married 
in 1779 Alexandre Soba«;tien de Flahaut de la Blllanlerie, tomte 
de Flahaut, a soldier of some reputation, who was many years 
tier senior In Pans she soon gathejed round her a salon, in which 
the principal figure was Talleyrand There are many allusion*; 
to their liaison in the dnry of Gouverneur Morris In 1785 was 
bom her son Auguste Chjwles Joseph de Flahaut (yt>), who 
was generally known to be Talleyrand’s son Mme de Flahaut 
fled from Pans in 1792 and joined the society of emigres at 
MiCklcham, Surrey, dcsinbed m Mme d’Arbhy s Memoirs 
Her husband remained at Boulogne, where he was arrested on 
the 29th of January 1793 and guillotined Mine de Flahiut 
now supported herself by writing novels, of which the first, J// U 
ie Senange (London, 1794), which is partly autobiographic d, 
was the most famous She presently left London for Switzer- 
and, where she met Louis Philippe, duke of Orleans She 
travelled in his company to Hamburg, where she lived for two 
>roars, earning her living as a milliner She returned to Pans 
in 1798, and on the 17th of Oitofeer 1802 she married Jos 4 Maria 
!e Souza-Botelho MouMo e Vasconiellos (1758-1825), Portu- 
guese minister plenipotentiary in Pans Her husband was 
recalled in 1804, and was offered the St Petersburg embassy, 
but in the next year he resigned, to settle permanently in Pans, 
where he had many friends, among them the historian Sismondi 
He spent his time chiefly ill the preparation of a beautiful edition 
t\it Lusiads oi Camoens, which he completed in 1847 Mme 
de Souza lost her social power after the fall of the First Empire, 
ind was deserted even by Talleyrand, although he continued' 
us patronage of Charles de Flahaut Her husband died in 
1825, and after the accession of Louis Philippe she lived Ui com- 
barative retirement till her death ok the 19th of April 1836 
she brought up her grandson, Charles’, due de Morny, her son’s^ 
latural son by Queen Hortense Among her later novels were 
la Comtesse de Fargy (18x2) and La Duchesse de> Guise (1831) 
Her complete works were published in i8'i 1^18212 
See Baron A de Mancourt, Madame de Sbuza et sa f.amille (1907) 
Leteres vnidites de J C L de ^fsmondt et de Madctme de Souza 
Pans, 1861), ed St Ren6 Taillandierv Samte-Beuve, Portraits de 
’emmas (a 844), and lor Maie^ de Filleul, MM^ de Goncourt, 
Mattresses de Louts XV (i 80 q) and J F. Marmontel (1804), 

SOVEREIGN, originally an adjective, meaning “ supreme ” 
jspecially having supreme or paramount power The word in 
\fiddle English was ’^overatn or sovereyn, and was taken through 
Did French from Low Latin superamts, chief, principal 
The intrusive “ g,” which is due to a popular confusion of the 
;ermmation of the word with “ reign,’’ dates, according to Skeat, 
irom about 1570 The form “ sovran,” borrowed by Milton from 
[tahan sovrano, soprano, is chiefly found as a poetical usage 
\s a substantive ‘ sovereign ” is applied to the supreme head of 
i state (see Sovereignty), and to the standard English gold 
:oin, worth 20 shillings or £t (see PbuNit), 'Ihe gold sovereign 
was first struck m the leign of Henry VII ( 1489), it was of gold 
)f the standard fineness (994 8) and weighed 240 grams It 
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bore the figure of the king crowned, m royal mantle, seated on 
the thhine, and holding tho sceptre and orh The sovereign was 
coined m successive reigns until that of James I , whfen the name 
“ unite ” was given to the com to mark the union of the two 
kingdoms The gold coinage of the kingdom was, until 1816, 
a secondary part of the monetary system, but in that year the 
'liver standard was discontinued and a gold standard adopted 
The sovereign was chosen the new unit of the currency, and the 
first issue took place in 1817 Its weight was fixed at 123 274 
grains, its fineness at 916 66 or twenty-two carats These 
Standards of weight and fineness are those still in force At the 
same time was issued the half-sovereign of weight in proportion 
1 he weight of 934J sovereigns is exactly equivalent to twenty 
Troy pounds, and the weight of each indivwlual sovereign is 
calculated on this basis The sovereign is eleven-tw elfths pure 
gold and one-twelfth allov, copper being usual The light colour 
of earlv Australian sovereigns was due to the use of silver instead 
of copper hive-pound pieces were < oined m the reigns of Queen 
Victoria and Edward VII They \Ncre also authorized in the 
reign of George III (as were two-pound pieces), but the dies were 
not completed before the death of that sovereign Specimens 
were, however, subsequently struck Thcro were also some 
pattern pieces struck m the reign of George IV Two-poind 
pieces were issued m the reign of George IV , they were stnick 
mthereignof William TV , but not issued for circulaition, thev 
art current coins of the reigns of Victoria and Edward \ !J 
(See also Mint, Monfv ) 

SOVEREIGNTY IFe word sovereignty (Fr souverattieie) is 
said to be derived from tho medieval Latin word iuprenuias, 1 1 
supreme potestas, supreme power (See Ske<it’s Etymological 
lytctionary as to various forms of the word, and Mtiver, Lehrhiirh 
des (leutschen Staatsrechts, 15, as to its derivation ) 

Sovereignty may bo viewed m three wavs there te the 
historical explanation of its origin and growth, its rude bcgmnmg 
in the savage horde, its completion m the modern state, there is 
the analytical or juridical exolanation, there is also what (for 
want of a better phrase) may be called the organic explanation of 
sovereignty 

IFe following are some of the chief stages in the history 
of sovereignty While snaety ls m a rude state or only tnbaily 
organized there »si no distinct soveragnty, no power ^ 
which all persons habitually obey Thus there is no 
sovereignty among wandering groups of Australian savages . 
cacli family is isolated^ each horde ' is a loose and unstable 
collection When, the horde has become a tribe there may exist 
no definite sovereign. Distinct m time of war, the power of 
the chief may be fluctuating and famt in tune of peaces even in 
time of war it may be subject to the authority of a councik 
Tribes of the same ethnic stock may form a sort of federation, 
permanent or temporary ” With the council of the con- 
federacy,” It has b^n said, “ And, more generally, in the oon- 
fedcraeyy sovereignty arises and .the true politick traditaun is 
evolved” (F H* Giddmgs, Prmcvpless oj Sacialogy, p 285)1 
When the city and the state are conterminoua the seat of sove- 
reignty becomes defined Such was the condition of things m 
Greece, as considered by Aristotle in his Politics^ He discusses 
the question what is^the supremepower m the state ( 3 10);, which 
he defines as an aggregate of citizen (3 1 ), and he realizes 
that it may be lodged in one, a few, or many In hre. view the 
distinctive mark of the state is not so much sovereignty (7 4) 
as self-sufficiency , a state is not a mere aggregate of persons; 
It IS a union of them sufficient for the purposes of life (7 8), 
sufficiency being “ to have all things and to want nothing ” 
(751) The Roman jurists say little, and only incidentally, 
as to sovereignty But in the middle ages, under the influem f 
of the Roman law, and with the belief m the existence of an 
empire entitled to universal sway, an absolutist theory of sove- 
reignty was developed in the writings of the jurists who revived 
the study of that law the emperor was sovereign, “quod 
pnncipi placuit legis habet vigorem ” {Institutes, 1 2 6) 

Those jurists often justified the pLenitudo potestatis conceded to 
the emperor by the fact that he stood at the head of Christendom^ 
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Among the theories prevalent m the middle ages was one that 
mankmd formed a unity, with the pope and the emperor at 
the head of it the universal Church and the universal emperor 
ruled the world (Rehm, Geschtchte der Rechtswtssenschaft, p 198 ) 
Even to Leibnitz, writing in the 17th century, it seemed that 
“ totam Chribtianitatem unam velut Rempublicam con ponere, 
m qua Caesan auctoritas aliqua competit ” {Opera, 4 330) 
When the power of the emperor was weakened, and the idea of a 
universal ruler was gone, a new test of sovereignty was applied 
— that of external independence, the true sovereign states were 
universttaies supertorem non recognoscenles There were times 
and countries in the middle ages in which the collective power 
of the community was small many of the great corpora- 
tions were virtually autonomous, the central authority was 
weak, the matters as to which it could count upon universal 
obedience were few In such circumstances the conception 
of sovereignty was imperfect It has been suggested that the 
modern conception of it was evolved from the contest between 
three powers the Church, the Roman hmpire, of which the 
individual states in Europe were theoretuall> provinces, and 
the great landowners and corporations Whatever may be the 
truth as to this, the modern theory is first ( Icarly stated in Jean 
Bodin’s book On the Commonwealth (hrcnch ed , 1576, Latin 
version, 1586), which was the first systematic study of sove- 
reignty Bodin defines the state thus “ Respublica est famili- 
arum reruznque inter ipsas communium, summa potestate ac 
ratione modertta multitudo ” IIis theory, which corresponded 
on the whole to the state of things in France m the time of 
Louis XI , was a theory of despotism It mav be also desi ribed 
as a type of the mechanical or juridical theory of sovereignty 
According to Bodin, there is in the state unlimited one power 
“Majestas est summa in cives ac subditos legibusque soluta 
potestas ” (1 8) There exists a central force from which are 
derived all the powers which make or give effect to laws, a 
power which he describes sometimes as “majestas summa 
potestas summum impenum ” This was the conception ex- 
pressed by Bossuet, “ Tout Tdtat est en la personne du prince,” 
or in Louis XIV ’s saying, “ I ’i^tat e’est moi ” 

One favourite theory was that sovereignty originated in a 
social contract It was assumed that the individual members 
of society, by express or implied pact, agree to obey some person 
or persons, sometimes it is described as an unqualified handing 
over, sometunes it is a transfer subject to qualifications, and 
with notice that m certain contingencies this will be withdrawn 
Gierke, in his book Johannes Allhtistus und die EntwicUlung der 
naturrechtlichen Staatstheorie, shows (p 76) that the conception of 
a treaty or agreement as the basis of the state was in the middle 
ages a dogma which passed almost unchallenged, and that this 
theory was maintained up to a late period It is to be found in 
the writings of Thomas Aquinas {De Regtmine prmcipum, 266), 
Marsilius of Padua, Buchanan, J de Mariana, and F Suarez 
It is the kernel of the theories of Hobbes, Rousseau, Filmer and 
Locke Among the clearest and most logical exponents of this 
theory was Hobbes, who in his Leviathan expounded his notion 
of an agreement by which absolute power was irrevocably trans- 
ferred to the ruler Pufendorf, with some variations, states the 
same theory In his viewthereisa followed by 
a pactum subjeciionis The best-known exponent of this theory 
of the source of sovereignty is Rousseau, who assumes the exist- 
ence of a pacte social, the terms of which are “ Chacun de nous 
met en commun sa personne et toute sa puissance sous la 
supreme direction de la volont^ g^n^rale, et nous re^evons encore 
chaque membre comme partie indivisible de tout ” (Du Central 
social, I c 6) 

It IS convenient for the jurist to assume that in every state is 
one determined or determinable authority in which is vested 
sovereignty, and from which all other authorities derive their 
pow er ITie assumption is not true of some states , the legal 
authority is divided among several persons or bodies It is at best 
an unfruitful assumption, and the tendenev of students of socio 
logy IS to treat discussions as to sovereignty much as modern 
physiologists trea*^ discussions as to “ vital force ” or “ vital 


; principle ” Comte, Spencer, Bagehot, Durkheim and Giddingsy 
for example, refer to it, if at all, only briefly and incidentally, 
they conceive society as an organism, or at all events as a 
growing whole, no one part or force bemg the cause of all others, 
an^all interacting, society is not the product of any agreement 
or of force alone, but of a vast variety of interests, desires and 
needs Now ihc state or government comes at a certain stage 
of organization small groups are drawn together, powerful 
corporations fall into line, a national feeling develops, eventu- 
ally the state as we know it is formed Sovereignty is a resultant 
of many forces It may not exist as to some regions of conduct , 
as to others it may be weak and mutable, only m certain 
conditions is the sovereign power supreme as to all matters of 
conduct 

Among the different senses in which “ sovereign ” has been 
used are the following — 

a “ Sovereign ” may mean titular sovereign — the king in the 
United Kingdom, the kaiser in Germany 
b The legal sovereign the person or persons who, according 
to the law of the land, legislate or administer the government 
c Ihe politic al or constitutional sovereign the body of 
persons m whom the actual power at any moment or ulti- 
matclv resides Sometimes this is designated “ the collective 
sovereignty ” 

d Sovcrcignt) is also used m a wider sense, as the equivalent 
of the power, actual or potential, of the whole nation or society 
(Gierke, 3 568) 

The distinction between real and nominal sovereignty was 
familiar tomcdicval writers, who recognized a double sovereignty, 
and distinguished between (i) the real or practical sovereignty 
resident in the people, and (2) the personal sovereignty of the 
ruler (Adolf Dock, Der Souveranitatsbegriff, &c , p 1 3) Rj many 
writers sovereignty is regarded as resident not in any one organ 
but in the Gesammtperson of the community (Maitland, Political 
Theories of the Middle Ages, xliii ) 

Sometimes sovereignty is defined as the organized or general 
will of the community (Combothecra, Conception 'jundique de 
I etat, p 96) “ Sovereignty is the organized will of an organized 

independent community w Ihe kings and parliaments who 
serve, as its vehicles ” “ Sovereignty resides in the community ” 
(Woodrow Wilson, p 1448) The same theory is often expressed 
by saying that the majority m a community, or a particular 
group, in fact, rules (Guizot, Representative Government, 1 167) 
This was the doctrine of the French Revolution “ Sachez que 
vous etes rois et plus des rois,” said a revolutionary orator citgd 
by Tame It was the language of the founders of the American 
constitution and contemporary political writers, the language, 
for example, of Paine “ In republics such as there are estab- 
lished in America the sovereign power, or the power over which 
there is no control and which controls all others, remains where 
nature plat edit — in the peo^lCXDissertations on Government, 1 6) 
The same theory assumes a more subtle form, especially in 
the writings of Hegelians Sovereignty is with them a term 
descriptive of the real will of the community, which is not 
necessarily that of the majority “ If the sotercign power is to 
be understood in this fuller, less abstract sense, if we mean by it 
the real determinant of the habitual obedience of the people, we 
must look for its sources much more widely and deeply than the 
analytical jurists do, it can no longer be said to reside in a deter- 
minate person or persons, but in that impalpable congeries of 
the hopes and fears of a people bound together by common 
interest and sympathy, which we call the common will ” (Green’s 
JVorhs, 2 404) “ Though it may be misleading to speak of the 

general will as anywhere, either actually or properly, sovereign 
yet It IS true that the institutions of political society are an 
expression of, and are maintained by, the general will ” (2 409) 
Sovereignty is used in a further sense when Plato and Aristotle 
speak of the sovereignty of the laws {Laws, 4 715 , Politics, 4 4 , 

3 15) Thus Plato remarks “ I see that the state m which the 
law is above the rulers, and the rulers are the inferiors of the law 
has salvation ” (See also Gierke, Genossenschaftsrechi, 3 8 \ 
Even in medieval writers, such as Bracton, is found the notionu 
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that the king is subject to the laws • Bracton knows of no 
sovereign in the Austcnian sense, and distinctly denies to the 
royal authority the attribute of being incapable of kgal limita- 
tion ” (J N The Dtvtne Ri^ht of Kings, ^ 13) We find 

the same expressed by many German jurists, t e the idea of a 
^tate whuh exists only in the law and for the law, and whose 
life IS but by a kgal order regulating public and private 
relationship (Gierke in and x ) 

Among the definitions of sovereignty may be quoted these 
“ That whuh decides in questions of war and peace, and of 
Defiaitivat making or dissolving alliances, and about laws and 
o/Sov0‘ capital punishment, and exiles and fines, and audit 
reigaty (,f accounts and examinations of administrators aftt r 
their tf rm of office ” (Aristotle, Politus, 443) “ Suprematum 

illi tribuo qui non tantum domi subditos manu militari regit, 
sed et qui exercitum extra fines ducere ct armis, foederibus, 
legationibus, ac cactcris juris gentium functionibus aliquid 
momenti ad rerum Etiropae generalium summam conferre 
potest ” (Leibnitz, Opera, 4 3 33) “ lai souverainct^ est ( elle qui 
sert k exprimer I’lndcpend inrc d’un <5txt aussi bien k )’int6rieur 
qu’^i I’exteneur ” (F do Martens, Trnite du droit international, 
translated by A L60, 1883, 1 378) “ J ’mdependance complc te 

qui pent se manifestc r d deux points de vuc , 1 un cxtcrieur, I’aulre 
inteiieur” (Frentz Despignet, Droit international public, 1894, 
p 80) “ Sovereignty as applied to states imports the supreme, 

absolute, uncontrollafile power by which any state is governed ” 
(1 Loo\ty, Consitiuhonal I imitations, 1) “ Social control, 
manifesting itself in the authoritative org 11117 it ion of society 
as the state, and acting through the organs of goveniment, 
IS sovereignty” (Giddiugs, Elements of Sonologv, p 217) 
The sovereign is “Absolut unabhangig und nur durch sich 
selbst beschrankt und beschiankbar ” (/orn, \ olkeincht, p 4 
See the collection of definitions in Der Souviranit tslx griff 
un Bodtn, &c , by Dr Adolf Dock (1897), p 6, and m la 
( onception lundique de I'tlat, by Combothcxra, p 90) Many of 
Ihtic definitions describe an ideal state of things rather thin 
realities Some of the definitions would appl> to the authority 
of powerful religious bodies m certain periods of historv, or of 
illegal associations, such as the Mafia, which have terrorized the 
community 

Temtortal Sovereignty is used in a variety of senses Often the 
phrase iS the equivalent of sovereignty It ma\ mean a state 
of things such as existed in the middle ages, in which ownership 
and sovereignty were not clearly separated when he who was 
owner had sovereign rights incident thereto, or, as it was some- 
times phrased, when sovereignty inhered in the territory, when 
the king was the supreme landowner (Maine, Anaent Law, p 106 , 
Figgis, pp II, 14,), when all political power exhibited proprie- 
tary traits, and was incident to the ownership of land (Mait- 
land, Township and Borough, p 31) Territorial sovereignty is 
thus defined by Leibnitz “ Superioritatem territunalem in 
summo subditos coercendi jure consistere ” {Opera, 4 358 
See Laband, i c 8)4 

Certain propositions are often stated with respect to sove- 
reignty One of them, stated by Rousseau {DuContrat social, 2 
c 2), IS that it IS indivisible a proposition true in 

Nature the Sense that in regard to the same matters at the 
Sovereignty . ^ ^ t ^ . 

same time there cannot be two sovereigns, but not 

true in the sense in which it has often l>een employed, namely, 
that m the last analysis of souety there are some persons or 
person who control all conduct and are habituall> obeyed as to 
ill matters Rather we may say with kfaine, “ Sovereignty is 
divisible, but independence is not ” lo hold sovereignty not to 
be divisible is for juridical purposes not a working theory, 
states part, permanently or temporarily, with few or many of the 
r.ghts and p )Wcrs comprehended in sovereignty, to speak of it 
ts undivided in the case of Crete, Egypt or Tibet is to do violence 
to facts 

A frequent deduction from the theory of the indivisibility of 
sovereignty is that there cannot be double allegiance, m other 
words, no one can be the subject of two states This deduction 
IS not in fact true. With the existing differences in the laws of 
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modern states as to nationality, persons may be, and are, subjects 
of two or more states In the native states m India there mav 
be sa d to be double allegiance C L flipper, in his Our Indian 
Protectorate, nfirs to “ the double allcgiame of the subjects of 
native states ” m India, and he explains that the native rulers 
are themselves subject to the Indian goxernment. “For all 
purposes of our relation with powers the subj' cts of Indian native 
states must be regarded as subjei ts of Her Majesty ” (Our Indian 
Protectorate, 1893, p 333) Such double allegiance is apt to 
exist in times of transition from one sovereignty to another, for 
example, in the i8th centurv, m tin British possessions in India, 
the Mogul was said to exercise a ptr’-onal sover>.ignty As bir 
William Scott remarked in the Indian Chief, 3 C Rob 22, it 
hardly existed otherwise than as a phantom the ai tual authority 
to be obeyed was exercised by the East Indii Company I he 
natives of protected states owe not only allegiance to them, but 
also lertain duties, ill defined, to the protecting state 

Another deduction from the same proposition is that any 
corporation or private bodv which appears to exercise sovereign 
powers together with the state does so only by delegation This 
theor\ IS thus staled bv Burke (B orks, 7 28(1) with reference to 
the East India Companv “ The East India ( onipany itself 
ads under tv\o verv dissimilar sorts of power, derived from two 
sources very remote from each other The first source of its 
power is under charters whuh the Crown of Great Britain was 
author zed by act of parliament to grant, the other is from 
several charters derived from the emperor of the Moguls . » » 
As to those of the first desc ription, it is from the British charters 
that they derive a capacity by which they are considered as a 
public bodv or at all capable of any public function t , This 
iKing the root and origin of their power, renders them responsible 
to the paitv from whom all their immediate or consequential 
powers are dcr.vcd ” 

A further proposition often stated with respect to sovereignty 
IS that it IS unlimited a proposition which is not true of the legal 
or political sovereign In all states are limits, more or less 
definite, to sue h powers, according to the character of the subjeets 
ind the rcl itions of the state to foreign powers Even despotism 
is tempered In ,'ssassination and the liability of revolution 
(Dictv, Law of the Constitution, 6th ed , p 73) A third pro- 
position, often expressed with respect to sovereignty, ts that it 
cannot be alienated a proposition thus stated by Rousseau 
“ Je dis ejue la souvcrainet6, n’6tant que I’exercise de la volonte 
g^nerale, ne peut jamais s’ali^ner ” {Du Control social, 2 1 , 
Figgis, p 89) 

According to one view, sovereigntv ts not the distinctive note 
of a state Many communities usually regarded as true states 
do not possess it There are sover<„ign and non-sovereign states , 
international law recognizing both In the view of many writers 
sovereignty is not a necessary attribute of a state (Laband, 
Das Staatsrecht des deutschen Retches, i 87, Jellinek, Die Lehre 
vondenStaatenverbindungen,p 37, Mey^T, Lehrbuch des deutschen 
Staatsrcchtes, p 5, Ullmann, I olkerrecht, 2e) See the contrary 
view presented by Piofessor Burgess, Political Silence or Consti- 
tutional Law, 1 32, Political Science Quarterly, 3 123, Georges 
Streit, Revue de droit international, 1900, p 14) Any division or 
classification of stales must be imperfect The fact is that there 
may be an indefinite number of what Mengnhac (i 204) terms 
political collectivites sccondaires , that the attributes summed 
up in sovereignty mav he separated and divided in many way'', 
that there may be new forms of combinations between states or 
parts of states, and that their morphology is subject to no hard 
and fast rules 

The phrase half sovereign states was invented by J J Moser to 
describe states possessing some of the attributes of sovereignty'' 
Under this class are grouped very diverse communi- 
ties There are states which possess some attributes Sovereign 
of sovereignty'', but no others, states possessing statea 
internal autonomy, but not externally independent , states whu h 
are more or less under the influence of others There are also 
states which have certain of the attributes of sovereignty, but 
are subject to servitudes or burthens imposed by treaty, usage, 

xxv 17a 
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or ioirce Feudalism had a phraseology to express the varieties 
of fiefa which existed under it, modern, international law has no 
generally accepted termmology for the sUll greater variety of 
states wWh now exist. These varieties tend to multiply, and 
it IS difiirult to reduce them all to a few types. The theory that 
states are equal, and possess all the attributes of sovereignty, 
was never true. It is stil 1 mcae at variance with the facts m these 
days when a few great states predominate, and when the contact 
of western states with African and Asiatic states or communities 
givcsi rise to relations of dependence falling short of conquest. 
The division into federations, confederations and alUainces is 
nat complete. Jellinek has suggested this classification {pte 
Lehxei wwc den Staatmverbmiunf>en, p <S) (a) Unorgantted 

associations, mcluding-*{i) treaties, (2) occupation of the 
territory of one state and administration hy another, as m 
Bosnia and Cyprus, (3) alhances; (4) protectorates, guarantees, 
perpetual neutrality, (5) Der Staatensiaat, the feudal state, of 
which Jcllinek gives the Turkish Empire and the old Holy Roman 
Empire os examples (A) Organized associations, including— (r) 
mtamational commissions {miemationcde Veruoaltungsveretne, 
such as international postal and telegraph unions, &c ), (2) the 
Staatenbund or confederation of states, (3) real unions of states 
as distinguished from personal, (4) the BundesstaaJ or federal 
statcu^ Most of the existmg varieties may be conveniently 
ranged in the following classes — • 

11 States which have complete mdopendence, complete 
autonomy, external and internal, and' which are recognized m 
international law as sovereign states 

a. States which have complete external independence, but 
are more or less subject permanently to other states as to their 
internal affairs Of this class there are now few examples Per- 
haps, however, such states as permit, permanently or normally, 
of interference by others on beh ilf of certain classes of subjects 
may be so descnlied The general prinuple is that a treaty docs 
not detract from sovereignty As Jellinek expresses it, “ Der 
Staa ten vert rag bindc t, alier or unterwirft nirht ” {Gesetz und 
Verordnun^, p 205), or as Grotms(i, ch 3, 22 2) expresses it, 
“ Nec regi aut populo jus demit summi impcrn ” 

3 States which enjoy complete autonomy as to internal 
affairs, but which are more or loss subject to other states as to 
foreign relations Some writers would place m this category all 
state-8 forming part of a true confederacy It includes states 
which are united temporanly—cases of inorganic unity, to use 
Jelbnek’s expression It includes also permanent alliances or 
organic union*' These are some examples — 

a Proieaiorates and Suz^rannties —The fit-ifus of certain states 
SUdh as Bulgaria and Runuiua and the late South African Kqwblic, 
Werp peculiar Eveu before the independence of the two first- 
hamcfl slates they unrlouhtedly were for many purposes sover^^ign 

h The unions between a superior and inferior state e g the re- 
lations at the various states to the old PIolv Roman Empire, the 
rolatipns of the Ottoman Porte to its C briBtian provinces In the 
middle ages the question was often mooted «l\cther states subject 
to feud d superiors or the states forming the empire were sove- 
reign According to one common definition they wore not a true 
sovereign state was utnverntas quae non supcrwpem reoognosiit 
” Celui est ahsolumont 60uv«r,aia qtil ne nen tient apres Dicu quo 
de I’esp^e S il tu nt d autrui il n'est plus siouverain ” The prevalent 
opinion however wa* that sov creignty was comp i^ible with rights 
such as were possessed by the Reich over the princes of Germany, 
that tlmro might bo fiefs hekl in full sovereignty, and that vassal 
states when subject oniv to *' nude vassalage ” w«:® Bovereign 
Tlut was the mow of Groims (i i ch 3 23 2) who holds that the 
iiexus feudahs is consistent with summum impcnum 

4 SteteP which have, by treaty or otherwise, parted with 
some portion of their sovereignty and formed new political 
units , what Herbert Spencer calls “ compouiad political heatb,” 
or, to use Austin ^ expr«,sion, “ composite states ” The most 
important exa«ipl«s of this clain^ consist of federal or composite 
s,Utes which b> treaty or otherwise have surrendered certain 
of their pow ers, oar which have created a new state (Staatenbund). 
For many years im of the burning questions in the politics of 

1 The dwtmetioft botweotttho ^itaatenbnnd and the ^undesstaat 
(Jniscjussed m the articles CoMrsoBBAtioN and FznanAi. Govbrn 
SteNT, 


the United States was the question whether the mdividual states 
of the Union remained sovereign According to the theory of J C 
Calhoun, the states had entered into an agreement from which 
they might withdraw if its terms were broken, and they were 
sovereign According to the theory expounded m the Federahst, 
the inrhvidual states did not, after the fornfati<m of the constitu- 
tion, remain completely sovereign , they were left in possession 
of certain attributes of sovereignty, while others were lodged ui 
the Federal goveimment , while there existed many states there 
wa$ but one sovereign Even if the origin was a compact or 
contract, after the “ United States ” were formed by a “ consti- 
tutional act ” there no longer existed a mere contractual relation 
there existed a state to whuh all were subject, and which all 
must obey (von Stengel, Staatenbund und Bundesstaat , Jahrbuch 
fur Geeetagebung, 1898, p 754, Cooley, Prxnapde'i of ComtUuttonal 
Imw, pp 2t, loa) According to Austin “ In the case of a 
composite state or a supreme federal government, the several 
united governments cf the several united societies, together with 
a government common to those several societies, are jointly 
sovereign m each of these several societies and also m the larger 
society wising from the federal union, the several governments 
of the several united societies are jointly sovereign m each and 
all ” (5th ed , vol 1 p 238) In point of fact, there are fields of 
action m which A is sovereign, others in vrlnch B is sovereign, 
and certain others in which A and B are jointl'v or alt« rnately 
sovereign To take the American (onstitution, for example, the 
states are sovereign aa to some matters, the federal government 
as to others 

5 Another division includes anomalous case.s, such as Cyprus 
or Bosnia, m whuh one government administers a country 
as to which another state retains certain powers, theoretically 
large 

6 The territories governed or administered by chartered 
companies form a class by themselves Nominall) such com- 
panies are the delegates of some states, m reality they act as 
if they were true sovereigns 

7 Two other classes may be mentioned (a) cases of real 
union between states, eg that between Austria and Hungary, 
(^) personal unions, distmguished from the above-named forms-- 
for example, the union of Great Britain and Hanover 

8 A small group consists of instances of condonumtm or 
arrangements similar thereto, for example, the axrangements 
as to the Samoa Islands from r88g to 1S99 

According to modern usage the appellation “ sovereign state ” 
belongs onty to states of considerable size and population exer- 
cismg withmt control the usual powers of a state, e g able to 
detlwe peace or war Leibnitz, discussing this subject in his 
Traclaim de jure supremaLus {Opera, 4 3^12), says “ Itaque 
valde otiam dubito, an possit Reipubhcae ilh Italiac, quam 
vocant Sancti Manni oppidura, concedi suprematus, she 0/ 
tamctsi jure liberam esse nemo negat,” a remark state 
whuh would apply also to the republic of Andorra “ Illi 
tan turn vorantur souverams ou potentats, qui territorium majus 
habont, exerntumque educcre possunt, atque hoc demujn illud 
est, qu^ ego voco suprematum, et GaJlos quoque arbitror, cum 
de rebus ad jus gentium spectantibus, pace, bello, foecleribus 
sermo est, et ipsi ahquos vocant souverams, eos non de urbibus 
hberis loqui, nec exiguorum temtononim donums, quae facile 
dives Mercator sibi emere potest, sed de majoribus illis 
potestatibua, quae beilum inferre, bellura sustuacre, propria 
quodammodo -vi stare, foedena pangerc, rebus alioriim gentium 
cum auctontate intervemre possunt ” (4 359). 

With this view may be compared that of a writer in the Law 
Magartne (1899) xxv 30, who argues that tho republic of San 
Marino is. a state in the full scn&c 

It IS sometimes suggested that self-governing colonies are to 
be regfurdedi as true states Undoubtedly some them can no 
longer be regarded as colonies in the old sense The 
aejf-governuig colonies forming part of the “ multi- ® 
oelh^r British state,” as F W Maitland describes it {Pohitcal 
Theorm of ike Middle Ages, p x ), have an essentially “ state- 
hke character ” If Liberia is a state, the same may surely be 
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said of Canada It is true the British colonies have not the 
power of declaring war or peace, or regulating the foreign policy 
of the empire, and the Crown may di'-allow a measure passed 
by the I)ominion parliament (J G Bonrinoit, ConstiiuHon of 
CflMorfa, i888,p 75, A H F Lehoy, Legislative Power tn Canada, 
244) Colonial legislatures are said to have delegated powers It 
lb more accurate to say that as to certam matters the legislature 
of the Canadian Dominion is sovereign, and as to certain others 
that It is not (Lefroy, 244 , Quick and ^rrsin, Australian Common- 
ivealth, 328, Dicey, 106), and a» to smne matters they are in fact, 
if not in form, universitates superiorem non recognoscentes (Quick 
and Garran, 319), or that they are states in process of making 
Occasionally th^ expression “ subject of a colony " is now used 
{Low V Routledge, LR i Ch 42, Lefroy, Legislative Power in 
Canada, 329) It has been decided by the judicial committee 
of the Privy Council that the colonial legislatures are not mere 
delegates of the Imperial parliament (A B Keith, Responsible 
Government in the C oloMes, p 8i) At all events, the self-govern- 
ing colonics may be classed as “ half sovereign state^^ ” or “ quasi- 
sovereign ” 

Many attempts have been made to enumerate the attributes 
of sovereignty, i e the regalia, prerogatives, &c , as they were 
Attribut0M. called For example, Bodm gives a list of the 
orsove- properties of majestas or sovereignty (a) “ T egem 
reJgaty universis, &c , singulis civibus <larc posse, (h) bellum 

ladacere auit pacem imrc , (c) to appoint and change magistrates, 
(d) power of final appeal , (e) power of pardon , (/) raising revenue, 
(g) ( oinmg money ” {De republtca, vol^ i eh 10) Lcibnit/, with 
the middle ages m view, divides the attributes or faculties into 
two classes regalia mafora and regalia minora Hobbes {I^ta- 
than), analysing these attnbutes, enumerates twelve attributes 
‘ These,” he says, “ are the marks which make the essence of 
sovereignty, and which arc the marks whereby a man may dis- 
cover in what man, or assembly of mem, the sovereign power is 
placed or rcsideth ” He also describes them as “ inseparable 
rights ” Bluntschli {Allgemetne Staatslehre, 1 575) enumerates 
these attributes (a) right of recognition of mafestas , (b) in 
dependence, (c) power to determine constitution, (d} right 
of legislation, {e) action through deposed organs, (/) irre- 
sponsibility All of these enumerations are open to the 
objection that they merely describe the action of the state 
at a particular time, or indicate a theory of what an ideal 
state should be 

Authorjtifs — The literature of the su^ect is immense, every 
book on political science from Republic of Plato and the Polities of 
Aristotle nis dealt with or touched sovereignty A few of the chief 
modern works are J C Bluntschli A If gemeine Staatslehre {Mwmch 
1832), OttoGievkc,Das deutsche Oenossenschaftsrecht (Berhii 1863- 
1881), J Austin Lectures on Jwtsprudence (3rd ed London, 
i 86 g), 5 iT H Maine • Minute oh thfe Kflthi^war States” (1804, 
printed 111 Life and Speeches p 320) and Early History of Institu- 
tions (iHj if) , P Laband Staatsrecht des deutschen (Frciburg- 

im Breisgau and Lubingen 1876) , R von Mohi Pncyclopddie der 
StaafswMsenschaftan (aad, ^ Tubmgfo, 1872), CX Gierke, /oAowwes 
Alihusms (Brosfau, 1880), G JeUmck Die Lehice vpn den Staatsver- 
6maung«n (Vvenna, 1882) , G Meyer, Lehrbuch des deutschen Staats 
recht (Leipzig 1878) , H Rosin Souveranitdtstaat (1883) , K Garcis, 
iUgemetnes Staatsrecht (1882), T M Cooley, ConsMutionaL Lvmtta^ 
lions (oth ed,, 1890), Jcllmek U^er Staatefragmente (1890), J B. 
Westerkamp Staatenbund und Bundesstaat (Leipzig 1892), J R 
Green s Wor/is (Londont 1892) , W W Fowler, City State the 
Greeks and Romans (London 1893), Salomon L'foccupatton drs 
(emtoires sans maitres (Pans, x^i), A V Diccy Law of the 
Constitution (6th etk, 1902), X Combotheora La Conception, 
]tmdtque de mat {ligg) , H Rehitftf AUgentetne Staatslehre 899J, 
Ijirankliii H Ciddingb, principles of Sociology (^d ed , New York 
1899); J W Burgess, Potiticat Science and Constitutional Law 
(Boston, 1899), C fe Mernam, History of Me Theory of Sovereignty 
since Rousseau (New York^ 1900} ^ J Brvce Studies m History 
and Jurisprudence (a Essaiy x. 1991)^ , Ki, Einsrttiee 

ibliangighettfiverhdltmsse unter den modernen ^aatm (18;^), W W 
Willoughby, The Nature of the State (Now York idcjb) , Clauss, Die 
I ehre von den Staatsdienstbarheiten (1894) , Botonquet The 
Philosophical Theory of the State (1899), J B Moore, Digest of 
International Law (Washington, 1906), i 18 stq , *‘Not|ts on 
Siovereiguty,” Awerioan Journal of InternationaJ, Law (1907), 1 105, 
W B Keith, Responsible (rdverntnenf lU fhe Colonies (1^9) , T 
Btity, Internatwnal Law (igog), (J M) 


SOWAR (Hind and Pers suwar, a horseman), the name m 
Anglo-Indian usage for a horse-soldier belonging to the cavalry 
troops of the native armies of British India and the feudatory 
states It u, also used more specifically of a mounted orderly, 
escort or guard 

SOWERBY, JAMES (1737-1822), English natural history 
artist, was born m London on the 21st of March 1757 He 
became a student at the Royal Academy, and subsetjucntly 
taught drawmg, but soon ap^ied his art to the illustration 
of Ixitanical and conchological woils, and became distinguished 
by the publication of his English Botany (36 vols , 1790-1814), 
and British Mineralogy (5 voh , 1804-1 817) He hkewise planned 
and carried out for a number of years the < lassie geological work 
intended to describe and illustrate the British fossils, and en- 
titled The Mineral Coruhology of Great Britain (7 vols, 1812- 
1846) This was issued in piarts, with the assistance first of 
his eldCT son, J de C Sowerby, and, after J Sowerby’s death 
(Oct 25, 1822), of his second son G B Sowerby, both the sons 
being themselves expert palaeontologists IFe Sowerby col- 
lection, consisting of about 5000 fossils, was purchased by the 
British Museum in i860 

The elder son, James de Carle Sowkrbn (1787-1871), was 
in 1838 one of the founders of the Royal Botanic bociety, and 
was Its secretary for thirt\ years He supplied the plates and 
part of the text to the SupplemerU to English Botany (4 vols , 
1831 1849), but his most important wwk related to palat- 
ontology, as he identified and in many cases described the 
invciUbritc fossils for papers by Buckland, Sedgwick, Fitton, 
Murthison and others in the Transactions of the Geological 
Socieh of London 

The voungerson, Georce Brfttingham SowFRBy(/ 788 1854) 
was author of The Genera of Recent and Fossil (1820-1 S2 3), 
and one of the editors of the Zoological Journal {iS2^-iS2C) His 

son, G B Sowerby (1812-1884), author of the Conchologual 
Manual (1839, 4th ed , 1852), and grandson G B Sowerbv 
{b 1843), a distinguished student of the Mollusca, inherited the 
' family talent for natural history 

SOWERBY BRIDGE, an urban district in the Sowerby 
parliamentary division of the West Riding of Yorkshire, England, 
j 3 m S W of Halifax by the I-^ancashire & Yorksliire railway. 
It IS Situated on both sides of the river Colder, at the terrama- 
tton of the Rochdale Canal Christ Church, dating frora 1526, 
was rebuilt m 1819 The town is almost entirely a growth of 
the second half of the 19th century It possesses worsted and 
cotton milk, ironworks, dyeworks and (hemical works Ihc 
separate urban district of Sowerby adjoim, to the SDU,th-west 
Pop (1901), Sowerby Bridge, 11,477, Sowerby, 3653 

SOWING (from ” to sow,” 0 Eng sdwan, cf Du zaatjen, 
Gcr saen, &c , the root is sewi m I^l screre, cf “ seed ’ ), m 
agriculture, the planting of seed for the raising of crops 1 he 
cattermg of seed by hand is the simplest and oldest method 
of delivering seed to the earth, and is still preferred by^ some 
farmers and m, certain, circumstances The sower carries the 
receptacle tor the seed, a *inc “ seed-lip>” seed-sheet or basket, 
slung over his shoulder, and walking up and down the ndgcs 
of the field scatters handfuls of gram with a semicircular sweep 
of the arm across thje body The “ casts ” must not o\ erlap 
too mucli, the seed roust not fall more thickly at one point of 
the cast than at another, anel the standard of seeding per lere 
must be ngidly adhered to, hence manual-sowing demands con- 
siderable skill and experience It is still preferred m some 
districts for the sowing of corn crops, and in some cases the 
ploiigh IS followed by a furrow-presscr, the seed falling mto 
[ the hpHows made by it, though under ordinary circumstaiyces 
thjC face of the field as left in " scams ” b\ the furrow-slices 
I from the plough is in a suitable condition for broadcasting 
i So well, indeed, is the ploughing done in many countries th it 
I broadcasting gives perfectly good results, and broadcasting 
1 machines reaching up to 15 ft wide are in common use m place 
' of h^pd'Sowwg, as ^hesp get over the gropnd more quicklv 
I and deposit tliie seed more regularly than aa oi;du)Ary work- 
j man does by hand 
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It was long recognized that the precision wnicn is of the 
essence of good sowing could be better attained by mechanical 
means, and as early as 1662 a sowing-machine was invented 
by Joseph Locatelli in Carinthia. In England the early history 
of mechanical sowing is chiefly connected with the name of 
Jethro Tull, wh > about 1730 invented the corn-drillT Cooke’s 
drill brought out in 1783 was the definite precursor of the modern 
drill. The drill, besides depositing the seed at a uniform depth, 
sows it in parallel rows at equal distances from one another and 
thus makes possible the use of the horse hoe and facilitates the 
suppression of weeds amongst growing crops, the latter advan- 
tage being specially marked in the case of root crops. The 
“ cup-feed ” and the “ force-feed ” are the commonest and most 
generally useful types. The cup-drill consists of a long box 
carried upon wheels and divided diagonally into two sections 
I)y a partition. The forward section contains the seed which 
drops through apertures, the size of wliich can be regulated 
by slides, to the bottom section. A spindle geared to the ground- 
wheels by cogs passes longitudinally through the centre of this 
section and carries disks, round the rims of w'hich are fitted 
sm dl cups. As the horses pull the drill forward, the .spindle 
and disks revolve and the cups scoop up the seed and pour it 
into the funnels; thence it proceeds down a series of tubes or 
“ spouts ” and drops into shallow furrows traced by small 
coulters travelling immediately in front of the streams of seed. 
The coulters can be raised or lowered by levers and are kept 
down to their work by weights or pressors, whicli can be regulated 
according as deep or shallow sowing is required. 



Fig, r.— Rear View of Corn and Fertilizer Single ujsk L>rill. 



In the force-feed type of drill the seed falls through apertures in 
the bottom of the seccl-hoppcr into funnels, through which extends 
for each (fig. i). These 
are either .spirally 
inside or else 
and serve to feed 
seed regularly into tlic 
tubes. Instead of coulters, 
drill is often fitted with 
or revolving disks, 
in action to those of 
disk-harrow. The tooth 
brush pinion, the per- 
disk and the chain 
feed drills, are other types 
differentiated according to 
the method by which the 
seed is “ fed " from the 


hopper and the kind of crop being sown. 

Liquid-manure tlrills distribute chemical manure mixed with 
water and are often fitted with a seed-box for root seeds, the manure 
and the seed being deposited through the same .spout. Drills are 
also made in which dry fertilizers may be depositeu with the seed in 
a similar manner. 

The wheelbarrow seeder, a long box pierced with openings and 
carried transversely on a skeleton wheelbarrow, is used for sowing 
grass seed. 


1 The machine devised by Josiah Worlidge about i66g was 
ineffective in practice and differed totally in structure from that of 
TuU. 


In the United States the maize or Indian-com crop exceeds al! 
others in value, and machines used in planting and handling this 
crop arc of great importance. Corn (maize) is sometimes listed or 
planted in a continuous row like wheat, and for this purpose a 
machine known as a lister is employed. 



In its general construction this machine is a sulky plough, having 
a double mould-board, which turns the furrow in both directions. 
Immediately behind the jilough is a sub-soiler for deepening the 
furrow and penetrating to the moist soil below the surface. A seed- 
box is mounted on the plough beam, and is provided with a feed-plate 
operated by a shaft geared to one of the wheels. The seed is 
delivered to the furrow in rear of the mould-boards and covered by 
two shovels fixed behind which turn the soil back into the furrow. 

It is, however, more common to plant maize in hills, which are 
spaced equally from each other and form rows in both directions, so 
that a cultivator may be driven between them. This work is done 
by a machine called a check-row corn planter. 

In using the corn planter, a wire, having buttons attached thereto, 
at intervals corresjx)nding to the distance between the hills, is first 
stretched across the field and anchored at its ends. This wire is 
then placed upon the guide rollers at the side of the machine and 
passes between the jaws of a forked lever, which is connected at its 
other end witli a rock-shaft passing across the machine and serving 
to o.scillate a feed-plate in the bottom of each seed-hopper. As the 
buttons on the check-wire strike the forked lever, the latter is drawn 
to the rear and causes the fccd-plate to drop the seed through the 
tubes into the open .space between the plates of the furrowing shoe. 
A reel at the rear of the machine is used to take up the check- wire as 
the planter progresses. 

In another corn planter the check-wire is dispensed with, .and the 
machine is provided with a shaft carrying two reels, the blades of 
which are at a distance apart equal to the distance between the hills 
of corn, and thus measure the intervals at which the corn is to be 
dropped. A rod, extending from the side of the machine, and 
carrying a small wheel, marks the next row and serves as a guide to 
(he driver. 

See J. B. Davidson and L. W. Chase, Farm Machinery and Farm 
Motors, p. 132 (New York, 1908). 

SOYER, ALEXIS BENOIt (1809-1858), French culinary 
artist, was born at Meaux-en-Brie, France, in October 1809.- 
After five years’ apprenticeship as a cook near Versailles, lie 
was engag^ by a well-known Paris restaurateur, and soon 
became chief cook. Leaving France at the revolution of 1830, 
he went to London and joined his brother in the kitchen of 
the duke of Cambridge. Subsequently he was cook in several 
noblemen’s kitchens, and in 1837 was made chef to the Reform 
Club, London. In 1847, having written several letters to the 
press on the famine in Ireland, he was commissioned by the 
government to establish kitchens in Dublin. In 1850 he 
resigned his position at the Reform Club, and the follovving 
year opiencd Gore House, Kensington, as a restaurant, but 
this venture did not prove a success. In 1 855 he offered, t hrough 
the medium of The Times, to proceed at his own expense to the 
Crimea and advise on the cooking for the Briti.sli army there. 
His services were accepted by the government. On returning 
from the front he lectured at the United Service Institution 
on cooking for the services, and reformed the dietary of the 
military hospitals, and of the emigration commissioners. He 
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died m London on the 5th of August 1858 Soyer was the 
inventor of an army cooking wagon, and ' he author of a variety 
of cookery books His wife, Elizabeth Emma Soyer, achieved 
considerable popularity as a painter, chiefly of portraits 

SOZOMEN, the name of a famous 5th-century church his- 
torian Hermias Sal? manes (Salamimus) Sozomenus (c 400- 
443) came of a wealthy family of Palestine, and it is exceedingly 
probable that he himself was born and brought up there — in 
Gaza or the neighbourhood What he has to tell us of the 
history of South Palestine was derived from oral tradition 
His grandfather, he tells us, lived at Bethel, near Gaza, and 
became a Christien, probebly under Constantins, through the 
influence of Hilarion, who had miraculously healed an ac- 
quaintance of the grandfather, one Alaphion Both men with 
their families became zealous Christians The historian’s 
grandfather betame within his own circle a highly esteemed 
interpreter of Scripture, and held fast his profession even in 
the time of Julian Ihe descendants of the wealthy Alaphion 
founded chUnhes and convents in the district, and were par- 
ticularly '’ctive m promoting monastic ism Sozomen himself 
had conversed with one of these, ? very old man He tells us 
that he was brought up under monkish mfluenc es and his history 
bears him out As a man he retained the impressions of his 
youth, and lus great work was to be also a monument of his 
reverence for the monks m general and for the disciples of 
Hilarion in pi rticular After studying law m Beirut he settled 
down as an advocate in Constantinople, where he wrote his 
*EK/cX7;cria(rTocT/ ’loropia about the year 440 The nine books 
of winch It is composed begin with Constantine (323) and 
come down to the de-’th of Hononus (423), but according to 
his own su tement 1 e intended to continue it as far as the 
vear 439 (see the Dediertion of the work) From Sozomen 
himself (iv 17), end stetements of his excerptors Niccphorus 
and Theophanes, it can be made out that the work did acturlly 
come down to th?t y e?r, and that < onsequontly it hrs reached us 
only in a mutileted condition, at least half a book being wanting 
(Guldenpennmg, 'Iheodoros von Kynhos, ■p 12 seq , holds th?t 
Sozomen himself suppressed the erd of h's work) A flatter- 
mg and bombastic dedication to Theodosius II is prefixed 
When compared with the history of the ecclesiasticrl historian 
Socrates (q v ), it is plainly seen to be ? plagiarism from thet 
work, and that on a large scale Some three-fourths of the 
materials, essentially in the same arrangement, have been 
appropriated from his predecessor without his being mmed, 
the other sources to which Sozomen w?s indebted b( mg expresslv 
cited But It IS to his credit th?t he has been himself at the 
trouble to refer to the principal sources used by Socrates 
(Rufinus, Fusebius, Athanasius, Sabinus, the eollcetions ol 
epistles, Palladius), and has not unfrcquently supplemented 
Socrates from them, and also that he has used some new 
authorities, m particular sources relcting to Christianity in 
Persia and to the history of Ananism, monkish h^tones, the 
Ft/rt Martini of Sulpicius, and works oi Hilanus The whrlc 
of the ninth book is drawn from Olympiodorus 

It IS probable that Sozomen did not approve of Socrates’s 
freer attitude towards Greek science, and that he wi'^htd to 
present a picture in which the clergy should be still further 
glorified end monastieism brought into ‘^till stronger pro- 
minence In Sevomen everything is a shade more eccle lastiCc 1 
— but only a shade — the n in Socrates Perhaps aKo he wrote 
for the monks m PeleTme, and could be sure th'^t the werk 
of his predet essor would not be known 

Sozomen is en inferior Socrates What m Socrates still betrays 
■some vestiges of historical sense , his modi ration, his reserve in ejuts 
tions of dogma, Ins inperiiahty — all this 1 vi-inting in bo/oiiicu 
In many caso-j he h j repeated the exact words of Socrates, but with 
him they have p^s. cd ilmost into mere phrases The chronological 
scrupulosity Of the u rlu r writer has made no impression on his 
follower, he has either wholly omitted or inaccur'’tely repeated the 
chronological data He writes more wordily and diffusely In his 
characterizations of persons, borrowed from Socrates, he is more 
dull and colourles After Socrates he has indeed repeated the 
caution not to be too rash in discerning the finger of God, but his 
way ol looking at things is throughout mean and rustic Two 
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souls iiilidbit his book, one, the better, is borrowed from Socrates, 
another, the worse, is his own Evidence of a boundless credulity 
with regard to all sorts of monkish fables is to be met with every- 
where It must, however, be noted that for the period from Theo- 
dosius I onward he has emancipated himself more fully from Socrates 
and lias followed Olympiodorus in part, partly also oral tradition, 
and here his statements ixjssess greater v ilue 

Sozomen also wrote an hpitome of History from the Ascension 
of Christ to the defeat of Licinius (323) which is not now extant 
(see his History, i i) 

For bibliography sec the article on the church historian Socrates 
Most of the editions and discusoions named there cover Sozomen as 
well (the volume oi Hussey s edition containing bozomen appeared 
m i8f>o) The latest English translation, revised by Hartranft, is 
published in the Nieene and Post Niecne Tathers, and senes vol 11 
In addition see Nolte m the lubing Quartalschr (1861) pp 417 
sqq C de Boor, Zur Kenntniss der Handschriften der Griech 
Kirehenhistorikcr ” m /cttschrift jur hirchtngeschtchte, vi ^78 
sqq barrazin, Dt bo^omcm liisloria num intigra sit,” in the 
Commentationes philologae jenenses, 1 165 sepj , Koscnstein, 

‘ Knt Untersuchungen uber d Vcrhaltniss zwischen Olympiodor, 
Zosimus und bozomen, in torsch z deutschen Uesch , vol 1 
Batitfol, Sozomdne ct Sabinos,” in Byzant /eitsihr vii 265 
sqq (\ Ha AC McG ) 

SPA, a town of Belgium, lying less than 20 m S E of T lege 
and in the same province, famous for its mineral springs, which 
are reputed to be the oldest knowm in Europe, having been 
first discovered m 1326 They arc supposed to have given ihe 
common name of “ spa ” to su( h resorts Ihe town is situated 
850 It above sea-level and the heights above the valley reach 
1100 ft In the 1 8th century it was the most fa'-hionable resort 
m Europe for the medieinal use of such witers, being visited 
by Peter the Great of Russia, Gustavus 111 of Sweden, and 
Joseph II of Austria In 1807 much of the town was burned 
down, while the prmi iprl buildings, the Casino and the Pouh m, 
arc quite modern Spa has not held its own with its manv 
French and German rivals, but it still attricts about 20,000 
visitors annually Pop (1904), 7759 

SPACE AND TIME, in philosophy The metaphysical 
problems connected v\ ith Space and Time are so similar and have 
been so <lo'-ely conjoined m the history of thought that they 
may well be treated together They are de'^rly distingui liable 
from the p‘-ychological, which relate to the modes whertbv 
our spatial and temporal conceptions have been formed and 
to the analysis of the materials of which they are composed 
(see PsycHOiOGv) In an exhaustive treatment of Spate 
and lime by far the largest share of the work rests with 
the psychologist The business of the metaphysician is to 
determine what reality outside our mmds corresponds to our 
temporal and spatial conceptions 

The first tendency of thought is to treat Space and Time as 
having objective existence in the same way as the ordinary tl uigs 
that compose our world, and this we mav call the objective 
method Simple as it appears to be, it d’sc loses formidable 
difficulties, which n^av be illustrated by a i cnsideration of 
Newton’s famous account of ‘ absolute, true and mathematic al 
time ’ as something which “ in itself and from its own nature 
flows ecjuallv ” and with no liability to change Now, if mathe- 
matical time as thus described is merely ?n abstraction used 
to facilitate mathematical calculations, no ohjeetion e-’n be 
taken to it But if Newton meant to assert that Time is a 
flowing stream no less actual than the lhanus, h.s assert on 
IS open to fatal objections All ad uttedly real s'rcans si th 
as the lhames, have a definite beginning and an ending But 
where is the source of Time and where is its outet? Everv 
real stream has boundaries at its Sides What art the boun- 
daries of Time ? Every real stream has lertam defnite quali- 
ties w Iter IS rather heavy and truislueent, and products 
certain effects upon bodies plunged into it W hat are the 
specific qualuits of Time ^ How are things in time rflccted 
bv their immersion m time so as to be chfferent from things 
not in time ? And if it be asserted that time h is such specific 
quality s by what senses do we perceive them ? We mav 
fairly assume that none of these questions can be answered 
intelligibly by one who holds the Newtonian position And 
thus we are justified in ti e conch sion that time is not a real 
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Stream at all, but somcthmg 'which is said to behave like a 
Stream only m some metaphorical sense Similar difficulties 
arise if we try to attribute a like objective reality to Space 
We can unagune no boundaries to Space, it seems to have no 
active specific qualities and we have no sense-organ for per- 
ceiving it 

The thmkets of aptiquity saw these difficulties without solving 
them Their whole treatment of philosophic problems was objec- 
tive, and, soikmg as Space and Tune are treated objectively, 
not much can be done 'With them Plato has great difficulty 
m explaining the relation between Space and his Ideas Aris- 
totle pontents himself with defining space as “ the first unmoved 
kmit of tile oontaming body,” a definition whrch helps us very 
httle nor do we get more light from later Greek philosophy 
As to Time, there was always a tendency m Greek thought to 
treat it as in some sense unreal X^me was seen to be intimately 
eenneoted with change, and it was just their liability to change 
that made ordinary mundane thmgs unreal, as eontlrasted with 
the unchanging steadfastness of the Platonic Ideas And the 
pantheistic One-and-All of Plotinus is plainly incompatible 
with the reality of Tune In aJI pantheistic systems Time 
belongs to mundane existence and Eternity to the transcendient 
Reality. 

(Modem philosophy is distinguished 'from ancient mainly 
by its greater subjectivity, and thus it was not long after the 
rise of modem philosophy that thmkers began to turn to the 
subjedwe method of expOaming Space and Time, that is, to 
regard them as real only to our mmds Its use begins effectively 
with Berkeley, though prepared for to some extent by earlier 
writers such as Hobbes. Berkeley’s treatment is most definitely 
clear m the case of Space, for his attack upon materialism 
made it necessary for him to affirm the ideality of Space as 
well as of Matter But he takes a similar Ime of argument 
with Time, declaring it to be nothing but the succession of 
ideas The merit of the subjective method was that it made 
men see the importance of psychology If Space and lime 
exist only in the human mmd we must analyse the human mmd 
to explain them The work of the English psychologists such 
as the Mills and fiain attaches itself to subjectivist print iples 

A distinct epocb m the history of the subjeiA waS made by 
the Work Of Kant, whose solution of the problems may be classed 
as iranscendlmta} He argued that Space iind Time are not given 
by expenence but are rather conditions of all our experience, 
being ih his terminology a priori, that is, supplied by the mmd 
from Its own inward resources They do not belong to things- 
in-themstlves, but to thmgs-as-we-knOw-them, or phenomena 
Their validity consists m the fact that all men have them and 
that they are absolutely necessary conditions of human in- 
telligence As he expresses it from his peculiar point Of view, 
Space IS the form of 'outer sense. Time of inner sense 

The prevalence of German philosophy in Great Britain during 
the last quarter of the 19th century has given these Kantian 
principles a great currency, interrupting the more truly char- 
acteristic psychological tendency of Bhti^ thought That 
prevalence is now passing away No one now holds the full 
Kantian position , which, m the case of Space, is refuted by the 
simple consideration that our spatial conceptions depend upon our 
sensuous perceptive powers, and that, consequently, the spatial 
conceptions of the blind, for example, are quite different 
from those of ordinary men If Kant is right, and Space is 
a pure form unaffected by all specific differences of content, 
it would follow that a man bom with one sense onl>, say that 
of taste, would have the same space-conception as the rest of 
us, a conclusion too plainly absurd to need refutation What 
an apnonst can still maintain is that in our conception of Space 
and Time there are elements which cannot be explained by 
the psychologist as having developed out of anything else, and 
must therefore be regarded as innate endowments of the 
mmd This is a position not unreasonable in itself, and one, 
at least, which does not interfere with the detailed work of 
Ihe psychologist 

The way with these problems which commends itself to the 


1 present writer and seems fuHy in harmony with the general 
I tone of contemporary thinking may, if a distinctive catchword 
be desired, be termed thfe -humaHisf method By this ,i» meant 
that the study of the human mmd comes first, that We put no 
; metaphysical questions till we have learnt what the pty’^bolo- 
i gist has to teach us, and that m our expKuiations of meta-r 
physical realities we should be as anthropomorphic as possible. 
In the case of Space this leads to a result whii h is largely nOgaT 
tiVe Whem we -ask what objective reality corresponds tq our 
conception of Space, the aiiswer muiSt be analogous t© that 
which we give refspeotlng the various sensible qualities of the 
external wOrld We cannot suppose that Colour, for example, 
exists ohjeCtiviely as we experience it,, evidently it is altogether 
rela,tive to the organs of vision which we happen to possess, 

I But we must believe timt the objective world has a quality m 
some way correspondent to the quality of Colour. So with 
Space Space as we know it js altcgeth^ relative to our tactual, 
muscular atud visual powers of perception But the fact 'that 
our spatial percepitions and conceptions enable us to deal suc- 
cessfully with objects requires us to believe that the objective 
world has an arrangement of its own corresponding in some uay 
to spatial arrangement, though we are unable to imagine what 
It tan be Space cannot be objectively real, because 'of the 
difficulties disclosed above in the criticism of the '' objective ” 
method, and we are unable to put anything definite in its place 
With Time the case is somewhat different Our conception 
of Tune is based on our experience of Change, combined with 
memory and anticipation Now Change is an axperience which 
we feel directly in our personal consciousness consciousness 
IS not spatial, but it is mutable This direct experience la a 
guanuitee of the realness of Change, and justifies us 1® nttiv 
buting it in some degree to ultimate objective reality 

See S, H Hmlgson, Space and Time , H Bergson, E$sat isuf lt& 
dohniee ttnntfdrates de la conscience , J E Maciaggart, Studies mi, 
the He^ehm Dialectic, (H St ) 

SPADE, a tool for digging and loosening the soil, together 
with the fork it forms one of the chief irnplomcnte wielded fey 
the hand m agriculture and horticulture Its typital shape 
IS a broad flat blade of iron with a sharp lower edge^ ^roight 
or curved, the upper edge on either side 'of the handle afiordihg 
space for the foot of the digger, whicJi drives it into thp ground , 
the Wooden handle terminates, in a cross-pieie, usuafliy forming a 
kind of loop for the hand 1 he word 'in O Eng is cognate 

forms be mg Du , Swfed and Dan spade, Ger S paten, iX is denved 
from the Gr (rtadv), a broad blade of wood or metal, -add so 
used of the blade of an oar or sword. This was latinized as 
spatha, and 'used of a broad paddle for stimng liquid, of a 
piece of wood used by weavers for driving home the woof, 'and 
particularly of a broad two-edged sword without a point The 
Spanish playing cards had “ swords ” for the suit which we 
know as “ spades,” and the suit was called espada (see Cards, 
Playing) 

SPAGNA, L(>(d c 1539), the usual designation (due to his 
Spanish origin) of the Italian painter Giovanni di iPietsro, one 
of the chief followers of Perugmo The famous “ Sposalizio ’’ — 
marriage of Joseph and Maty — m the Caen Museum, formerly 
attributed to Perugmo (q v ), is now credited to Lo Spagna. 
Nothing whatever is known of his early life, or how he Ibecame 
a member of the Perugian school There is a marked absence 
of individuality about his style, which seems like an (mutation 
of the earliest manner of Raphad and that Of Pitituiricchio m 
a weaker and less virile form The chief of his numerous panel 
paintings are the “Nativ-ity,” m the Vatican, and the “ Adcaration 
of the Magi,” at Berlin In 1510 Lo Spagna executed many 
frescoes at Todi, and in 1513 several other mural pamtmgs in 
and near Trevi His most important works were frescoes at 
Assisd and Spedeto, of which some exist m good preservation. 
He received the freedom of the city of Spoleto m 1516, as a 
reward for his work there Lo Spa^a’s frescoes reach a much 
higher standard of merit than his panel pictures The musenni 
of the Capitol in Rome now possesses a very feeautifi^l sert^s, 
of life-sized fresco figures by him, representing ApoUaland thft 
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Nine Muses Lo Spagna was alive m 1528^ but he appears to 
have died before 1530, as m that year a pupil of his named 
Doni completed a fresco in S, Jacopo, near Spoleto, which Lo 
3pagna had begun 

SPAHIS (in Persian St part, meaning warriors, and synony- 
mous with Sepoy) originally the holders of fiefs in Central Asia 
who yielded personal military service to their superior chief 
In time the term came to be applied to the soldiery furnished m 
their own stead A similar institution existed In Turkey, and 
the “ Spahis ” were the light irregular cavalry which from the 
tune of Sultan Araurath I (1326) down to the beginning of the 
19th century formed the flower of the Turkish army, at one 
period they are estimated to have numbered 130,000 ‘‘ Spahis ” 

IS the terra now applied to certain native cavalry regiments in 
Algiers and Tunis, officered by Frenchmen 

SPAIN {Espana), a kingdom in the extreme south-west of 
Europe, comprising about eleven-thirteenths of the Iberian 
Peninsula, m addition to the Balearic Islands, the Canary 
Islands, and the fortified station of Ceuta, on the Moroccan 
coast opposite to Gibraltar Each of the two island groups forms 
one of the forty-nme provinces of the kingdom, although only 
the first named belongs geographically to Spam Ceuta is 
included in the province of Cadiz In 1900 the kingdom (ex- 
clusive of Its colonies) had a peculation of 18,607,674, and a 
total area of 194,700 sq m It is thus rather more than twice 
the size of Great Britain, nearly 50,000 sq m larger tl m 
Japan, and nearly 85,000 sq m larger than Italy and Sicily 
Exclusive of the Canaries its area is 191,893 sq m On all 
sides except that of Portugal the boundaries of continental Spam 
are natural, the Peninsula being separated from France by the 
Pyrenees and on every other side being surrounded by the sea 
the side of Portugal a tract of inhospitable country led 
originally to the separation between the two kingdoms, inasmuch 
as It caused the rcconquest of the comparatively populous 
maritime tracts from the Moors to be carried out mdependently 
of that of the eastern kingdoms, which were also well peopled 
The absence of any such means of intercommunication as navig- 
able rivers afford has favoured the continuant e of this isolation 
The precise Ime of the western frontier is formed for a con- 
siderable length by portions of the chief rivers or by small 
tributaries, and on the north (between Portugal and Gahcia) 
It is determined to a large extent by small mountain ranges The 
BritishRock of Gibraltaj, in the extreme south of the Peninsula, 
is separated from Spam by a low isthmus known as the 
Neutril Ground 

By the relinquishment of Cuba and the cession of Porto Rico, 
the Philippine and bulu Islands, and Guam, the largest of the 
Colonial iLadroncs, ti> the United States, as a lonscqacnce 
Potaea- of the war of 1898, and of tiie remaining Ladronc 
oj. Marianne Islands, together with the Caroline 
and Pelew Islands, to Germany by a treaty of the 8th of 
February 1899, the colonial possessions of 8pam were greatly 
reduced Apart from Ceuta, Spam possesses on the Moroccan 
seaboard Mclilh, AIhucemas, Penon de la Gomeri, Ifni and the 
Chaffannas islets Besides these isolated posts Spain holds 
Rio de Oro, a stretch of the Saharan coast, and its hinterland 
lying between Morocco and French West Africa , the Mum 
River Settlements or Spanish Guinea, situated between French 
Congo and the German colony of Cameroon, Fernando Po, 
Annobon, Consco and o.ther islands in the Gulf of Guinea 
Spam has given to France the right of pre-emption over any of 
her West African colonics. 

I —General Survev of the Spanish Kingdom 

Physical Features — ^The coast-lme on the north and north- 
west IS everywhere steep and rocky, On the north there are 
numerous small indentations, many of uhich form convenient 
harbours, although the current flowing along the coast from 
the west dften leaves in the stiller water at their mouths 
Tfrit fr f ffnrf obstruction bars The best harbours are to be found 
on the nas or fjord-like mdentations in the W and N 
of Galicia, where high tides keep the inlets well scoured , 
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here occur the fine natural harbours of Pontevedra and Vigo, 
Corunna and Ferrol Less varied m outline but more varied 
in character are the Spanish toasts on the south and east 
The seaboard is generally flat from the frontier of Portugal to 
the Straits of (ubraltar Between the mouth of the Rio Tnito 
and that of the Guadalquiv ir the shore is lined by a senes of 
sand-dunes, known as the Arenas Gordas l^cxt follows a 
marshy tract at the mouth of the Guadalquivir known as I^s 
Marismas, after which the cmst-lme /becomes more varied, and 
includes the fine Bay of Cadiz From the Straits of Gibraltar 
a bold and rocky toast continues almost to Cape Palos, a little 
b^ond the fire natural harbour of (axtagena. North of Cape 
Palos a line of flat coast, beginning >\ith the narrow strip which 
cuts off the lagoon called the Mar Menor from the Mediterranean, 
bounds half of the province of Alicante, but m its northern half 
this province, becoming mourtamous, runs out to the lofty 
headland of Cap>e de la Niio The whole coast of the Bay of 
Valem la is low and ill provided with harbours , and along the 
east of Catalonia stretches of steep and rocky coast alternate 
with others of an opposite cliaracter 

The surface at Spam is remarkable at once for its sinking contrasts 
and its vast expanses of dreary uniformity There are mountains 
rising with alpine grandeur above the snow-hne, but 
often sheltering rich and magnificent valleys at thtnr Surface 
base Naked walls of white limestone tower above dark woods Of 
cork oak and olive In other parts, as in the Basque country, m 
Galicia, m the Senrania de Cuenca (between the hiaelwattrs of the 
Tagus and those of the Jucar), m the Sierra de Albarraein (between 
the headwaters of the Tagus and those of the GuadaJaviar) , there are 
extensive tracts of undulating forest-clad hill country, and almost 
contiguous to these there are apparently boundless plains, or tracts 
of love! table-land, some almost uninhibitable, and some strtaked 
with irrigation canals and nchly cultivated — like the Requena of 
Valencia While, again, continuous mountain ranges and broad 
plains and tabic lands give the prevailing character to the scenery, 
there arc, on the one hind, lofty isolated i>eaks, sueh as Monseny, 
Montserrat (q v ) and Mont S int in Catalonia, the I’ena C olosa m 
Valencia, Moncayo on the borders of Aragon and Old Castile and, 
on the other hand, small secluded valleys, sueli as those of Vich 
and dot among the Catalonian Pyrenees 

Thi greater part of the interior of Spam & composed of a table-land 
bounded by the Cantabrian Mountains in the north and tlic Sierra 
Morena m the south, and divided into two by a senes 
of mountaui ranges stretching on the whole from east 
to west The northern half of the tabic- land, mvle up 
of the provinces df Leon and Old Castile, has an average elevation 
estimated at abont 2700 ft , while the southern half, made up of 
Fstremadura and New Castile is ah g hi ly lower about 2O00 ft On 
all side 8 tho table-land as a whole is remarkably isolated , and hence 
the passes on its boundary and the river valleys that lead down from 
it to the sutrorrading plains are geographical features of peculiar 
importance The laolation on tlie side of Portugal has already been 
mentioned On the north west the valley of the Sil and a seriet. at 
valleys farther south, along both of which military roads have been 
curn^ from an early period, open up coininuiucation between Leon 
and the hiU eounti y of Calicia, which explains why this pro\ incc was 
iimlod to JLeon even before the conquest of Portug il Irom the Moors 
The passes across the Cantabrian Mountains m the north are toler- 
ably numerous, and several of them are crossed by railways The 
two most remarkable are the Pass of PAjaies, across which winds 
the railway from Loon to Oviedo and the seaport of Gij6n, and that 
of Rtmosa leading down to the deep valley of the Bosaya, and crossed 
by the railway from Valladolid to Santander In its lastem section 
the chain is crossed by the railways from Burgos to Bilbao and San 
Sebaetian the List-named luie winds throi.gh the wild and romantic 
gorge of Pancorbo {m the north-east of the provinceof Burgos) before 
It traverses the Cantabrian chain at Idia/abal 

On the north-cast and east, where the edge of the table-land sweeps 
round in a wide curve tho surface sinks in broad terraces to the 
valley of the Bbro and the Bay of Valencia and is crowned by mote 
or less isolated mountains, some of which have been already mem- 
tioneel On the north-east by far the most important communica- 
tion with the Rbro valley as formed by the valley of the Jalon which 
has thus always formed a military route of the highest consequence 
and is now traversed by the railway from Madrid to Saragossa 
farther south the mountains clustered on the cast of the table-land 
(bietra de Albarraan, Serrama de Cuenca) long rendered direct 
communication between Valencia and Madrid extremely diflicult 
and the.prmcipal commumcations with the east and south-east are 
effected where the southern table-land of La Mancha (y t» > merges 
m the hiU ccamtry which connects the interior df Spmn with the 
Sierra Nevada 

In the south the descent from the tabU land to the valley of the 
Guadalquivir is again comparatively gradual but ev cn here in the 
eastern half of the Sierra Morena the passes art ftw, the most 
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important being the Puerto de Despeflaperros, where the Rio 
Magafta, a sub-tnbutary of the Guadalimar, has cut for itself a deep 
gorge through which the railway ascends from Andalusia to Madrid 
Between Andalusia and Estremadura farther west the communica- 
tion IS freer, the Sierra Morena being broken up into senes of small 
chains 

Of the mountains belonging to the table-land the most continuous 
are those of the Cantabrian chain, which stretches for the most part 
from east to west parallel to the Bay of Biscay, but 
Mouatalat ultimately bends round towards the south between 
I eon and Galicia (see Cantabrian Mountains] A peculiar feature 
of this chain and of the neighbouring parts of the table-land is the 
number of the parameras or isolated plateaus surrounded by steep 
rocky mountains or even by w ills of sheer cliff The Week districts 
of Siguenza and Sona, round the headwaters of the Douro separate 
the mountains of the so-called Iberian system on the north east of 
the table-land from the eastern portion of the central mountain chain 
of the Peninsula Of tlu.se chains to wh'eh Spanish geographers 
give the name Carpetano Vctonica the most easterly is the Sierra de 
Guadarrama the general trend of which is from south west to north- 
east It is the Montes Carpctani of the ancients, and a poition of 
It (due north of Madrid) still bears the name of Caipetanos tom 
posed almost entirely of granite it his an aspect wnen seen from a 
distance highly dvractcnstic of the mountains of the Iberian 
Peninsula in gcncrxl presenting the appcaiance of a saw like ndge 
(<tterra) broken up into numerous sections Its mean height is about 
5250 ft and near its centre it has three summits, the highest (named 
the Pico de Peflalara) rising to a height of (xjio ft The chief passes 
across the Sierra art those of Somosicrra (4O92 ft ) in the north-east 
Navacerrada (5857 ft ) ne-ir Peflalara and Guadarranui (5010 ft ) 
a few miles farther south and west, these are crossed bv carnage 
roads The railway from Madrid to begovia passes through a tunnel 
dost to the Guadarrama Pass, and the railway from Madrid to Avila 
traverses the south western portion of the range through a remark- 
able senes of tunnels and cuttings 

A region with a highly irregular surface filled with hills and 

S aramcras separates the Sierra de Guadarrama from the Sierra de 
redos farther west This is the loftiest and grandest sierra in the 
whole senes Its culminating point the Plaza do Almanzor attains 
the height of 8730 ft not far short of that of the highest Cantabnan 
summits Its general trend is east and west, towards the south it 
sinks precipitously and on the north it descends with a somewhat 
more gentle slope towards the longitudinal valleys of the Tormes and 
Albcrche which separate it from another rugged mountain range 
forming the southern boundary of the paramera of Avila On the 
west another rough and hilly tract, similar to that which divides it 
from the Sierra de Guadarrama in the east separates it from the 
Sierra de Gata, the westernmost and the lowest of the Spanish 
sierras belonging to the senes These hilly intervals between the 
more continuous sierras greatly facilitate the communication between 
the northern and southern halves of the Spanish table-land The 
Sierra do Credos has a road across it connecting Avila with Talaveni 
de la Reina by the Puerto del Pico, but for the most part there are 
only bridle paths across the Credos and Gata ranges, and no railway 
crosses cither of them although the line from Plasencia to Salamanca 
skirts the Sierra de Credos on the west The Serra da Estrella in 
Portugal is usually regarded as a fourth section in the Carpetano- 
Vetonica chain 

On the southern half of the table-land a shorter series of sierras 
consisting of the Montes de Toledo in the east (highest elevation 
Ttjadillas 4567 ft ) and the sierras of San Pedro Montanchez and 
Guadalupe in the west (highest elevation Cabeza del Moro 5100 ft ) 
separates the basins of the Tagus and Guadiana The southern 
system of mountains bounding the Ibenan table land — ^the Sierra 
Morena (q v) — is ev tn If ss of a continuous chain than the two systems 
last de&eiibed As already intimated its least continuous portion 
is in the west In the east and middle portion it is composed of a 
countless number of irrcgubrly disposed undulating mountains all 
nearly equal in height 

Even more impoit'ut th'^n the mountains bounding or crossing 
the table-land are those which arc connected with it only at their 
extremities, viz the Pyrenees {qv) in the north-east, the Sierra 
Nevada (7 v ) 'ud the co'’st r nges m the south The transverse 
valleys of the Sierr'' Nevada open southwards into the mountainous 
longitudinal v illci s of the Alpuj ’rras {q v ) into which open also on 
the otlier side the tr nsvtrsc valleys from the most easterly of the 
coast sierras the Sicrn Contravicsa and the Sierra de Almijara 
These range arc continued f irther west by the Sierra de Alhama and 
Sierra de Abdalajiz Immcdietely to the west of the bst named 
sierra is the gorge of the Gu-’dalhorcc which affords a passage for 
the railway from Malag i to t ordova , and beyond th-^t gorge to the 
west and south west the Scir-’ina de Ronda a mountain group 
difficult of access stretches out its sierras in all directions To 
Spanish geographers the coast ranges ]ust mentioned are known 
collectively as the Sierra Pembetica Although not comparable 
in altitude with the Pyrenees (highest summit Aneto, 1 1 108 ft ) or 
the Sierra Nevada (highest summit Mulhacen, ii 421 ft ) the coast 
range* frequently attain an elevation of over 5000 ft and m some 
cases of over 6000 ft North-east of the Sierra Nwada two small 
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ranges Alcaraz and La Sagra, rise with remarkable abruptness from 
the plateau of Murcia, where it merges in that of the interior 
The only two important lowland valleys of Spam ate those of the 
Ebro and the Guadalquivir The Ebro valley occupies the angle in 
the north-east between the Pyrenees and the cential t 1 a 
tabic land and is divided by ranges of heights proceeding 
on the one side from the Pyrenees on the other f 10m the rtuiays 
base of the Moncayo into two portions The uppermost of these a 
plateau of between 1000 and 1300 ft above sea level is only ?bout 
one fourth of the size of the remaining portion which is chiefly low- 
land but IS cut off from the coast by a highland tract connecting the 
interior table land with spurs from the Pyrenees The Guadalquivir 
basin IS likewise divided by the configuration of the ground into a 
smifl upper portion of considerable elevation and a much larger 
lower portion mainly lowland, the latter cotuposed from Seville 
downwards of a perfectly Icvd and to a large extent unhealthy 
alluvium (Las Mansmas) The division between these two sections 
IS indicate by the change in the course of the main stream from a 
due westerly to a more south-westerly direction 

The mam water paiting of the Peninsula is everywhere near th.. 
edge of the table land on the north east and south and hence de 
sciibc'. a semicircle with the convexity to the e<ist 
Ihcrc are five great rivers in the Peninsula the Tagus KivtfM aca 
(Spanish Taqo Portuguese lep) Douro (Spanish 
Duero) Lbro Guadiana and Ouadalquiv ir all of w hieh rise in Spam 
The Fbro alone flows into the Mecliteiranean and the Ebro and 
Guadalquivir alone belong wholly to Sp 'in , the lower courses of the 
T-^gus and Douro are bounded by Portuguese territory, and the 
lower Guadiana flows partly through Portugal partly along the 
frontier The Tagus rises in the Montes Umvcrsalcs on the bordtis 
of Tenicl and flows in a westerly direction until it enters the Atlantic 
below Lisbon, after a tolvl course of 5G5 m The Douro (485 m ) 
iiid the Ebro m ) flow respectively south west to the Atlantic 
at Oporto and south east to the Mediterranean it Cape Portosa 
fiom their sources in the great northern watershed Phe Guadiana 
(510 m ) passes west and south through La Mancha and Andalusia 
to fall into Cadiz Bav at Ayamonte, i.ncl the Guadalquivii (360 m ) 
takes a similar direction from its heaclwatcis in Jacn to '^anlucar de 
Barra*meda where it also enters Cadiz Bav farther south These 
five rivers, as also the smaller Jucar and Segura, which enter the 
Mediterranean are fully describexl in sepaiate articles With the 
exception of the Guadalquivir none of them is of great service for 
inland navigation so far as they he within the Spimsh frontier 
On the other hand those of the cast and south are of great value 
for irrigation and the Jucar and Segura are employed in floating 
timber from the Serrania de Cuenca The only considerable lakes 
in Spain are three coast lagoons— the Albufcia (q v ) de Valencia, 
the Mar Menor in Murcia and the Laguna de la Jancia in Cadiz 
behind Cape Trafalgar (see Murcia and Cadiz) Small alpine and 
other lakes are numerous, and small salt lakes are to be found m 
every steppe region 

Geology — Geologically the Spanish Peninsula consists of a great 
massif of ancient rock bordered upon the north, east and south by 
zones of folding in which the Mesozoic and early Icrtiary beds are 
involved The massif is composed of Archean Palaeozoic ^nd 
eruptive rocks partly concealed by a covering of Tertiiry strata, 
but charactenzed by the absence excepting on its margins of any 
marine deposits of Mesozoic pge It stretches from Galicia and 
Asturias on the north to the valley of the Guadalquivir on the 
south and includes the mountains of Castile the Sierra de Toledo 
and the Sierra Morena The rocks which form it are often sliongly 
folded but the folding is of ancient date and strikes obliquely across 
the massif and has had no influence in determining its outline The 
massif is in fact merely a fragment of the greet Hercynian mountain 
system which was formed across Europe at the close of the Carbom 
ferous period During the Mesozoic era this mountain chain was 
shattered and large portions of it sank beneath the sea and weie 
covered by Mesozoic and Tertiary strata But other fipgmcnts still 
rose above the waves and of these the great massif of I’ortugal and 
western Spain was one Around it the deposits of the Jurassic and 
Cretaceous seas were laid down, and during the Tertiary eta they 
were crushed, together with the earlier Tcitiary beds against the 
ancient roeks, and thus formed the folded zones of the Cotdillcr 
Betica on the south the hills of southern Arrgon on the east and the 
Pyrenees on the north The intcivening jifains ind plateaus are 
now for the most part covered by Tertiary deposits, which aPo 
spread over much of the ancient massif 

Archcan roeks aie c'^osed in the north of the Peninsula, particu 
larly along the great Pyrenean ax s in G licia Estremadura the 
Sierra Morena the Sierra Nevada and Serrania dc Ronda They 
consist of granites, gneisses and inic'' sehists with t"lc schists 
amphibolites and crystalline limestones The oldest Palaeo/oit 
strata are referretl, from their indudid fossils to the Cambrian 
Ordovician and Silurian systems They range through a vast 
region of Andalusia, Estremadura Castile Salamanca, Leon and 
Asturias and along the flanks of the Pyrenean and Cantabrian 
chain They consist of slates greywackes quartzites and diabases 
Grits quartzites shales and limestones referable to the Devonian 
system are found in a few scattered areas, the largest and mosJ 
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fossihferous of these occurring in Asturxas The Lower Carl oni- 
ferous rocks of Spam consist partly of limestones, and partly of shaks 
sandstones and conglomerates like the culm of Devonshire It is 
in the culm of the province of Huelv i that the celebrated topper 
mines of Rio linto art worked Ihe Lpper Carboniferous is formed 
to a largo extent of sandstones and shales with seams of coal, but 
beds of massive limestones arc often inteicalated, and some of these 
contain Fu^uhna and other fossils like those of the Russian Fusulina 
limestone The system is most extensively developed in the noith, 
covering a considerable space in Asturias, whence it stretches more 
or less continuou ly through the provinces of 1 eon Pvlenna and 
Santander, Another tiact, about 500 sq kilometres in extent, runs 



from the province of Cordova into that of Radajoz It is in this area 
that the impoit’nt cor 1 deposits of Pen irroj a 're found Ihcre rc 
other smaller ricai conk 1 ing little or no clv.1 but howing by the 
included plant-remains that the stmta undoubtedly belong to the 
Carboniferous system 

Ihe Permian is probably represented by some of the red sand- 
stones, conglomeiates and ^^hrles in the Pjrcnec'; 1 1 the berrania <le 
Cuenca, and m Andxdusu’ The Triassic systei i is well developed 
in the noith of the Peninsula along the Cantabrian chain and east- 
wards to the Mediterranean It is composed of red and variegated 
sandstones dolonutes and marls traversed m some places by 
ophitic rocks, and containing deposits of gypsum aragonite and rock- 
salt It thus resembles the Irias of England and Germany In the 
south-east however, and at the mouth of the Ebio limestones are 
found containing a fauna siniiLr to that of the alpine Trias The^e 
strata arc overlain by m< ,bcrs of the Jvras^-ic series, wluch are 
especially conspicuous in the eastern part of the Pcnniuln bclwten 
Castile and Aregon, ilong the Mediterranean border in Andalusia 
and hkevvise along the flrnks of the Pjrenee The Jurassic of 
Andalusia belongs to the Mediterranean facie j of the system, the 
Jurassic of the rest of Spam 13 more nearly ''llied to that of north- 
western Europe The Ctetaeeous system is eboliibuted in four great 
districts , the largest of these extends through the kingdoms of 
Murcia and Valencia , a second stretches between the two Castiles, a 
third IS found in the 13'sque Provinces rrd in Asturias, and a 
fourth spreads out long the southern slopes of the I’jrenees fiom 
Navarre to the ^Icdilerianeaii The lower members of the Cret-’- 
ceous senes include , n important fresh-w ter formation (sandstoucj 
'•nd clays) which exteiic s from the Cent bnan coast through the 
provinces of Santander Lurgos Sona and Ixigrono, and is supposed 
to repreient the English ^ealdtn sei e The higher members 
comprise massive luppurite limestones in the Fyicncrn distiict 
representatives of the upper subdivi‘'io ’s of the system, including 
the Daman 

Deposits of Tertiary ago cover r''ther more Ilian r third of Spam 
They are divisible into two gre?t seres, according to their mode of 
ongin m the sea or in fresh watir The m'rinc lertiaiy rccumu- 
btions commence with tliose that arc referable to the Eoceno senes, 
consisting of nummulitic lime tones, mails and siliceous sand- 
stones Ihcse strata are developed in the ba m of the Ebro, and 
m a belt which extends from Valencia through Murcia and And^Uoia 
to Cadiz Marine Miocene deposits occupy some small tracts, 
especially on the coast of V'^ltneia But mos t of the sandy lertiary 
rocks of th"'tcbotnct arc Phoeent 1 he Tertiary str ita of \ndalusia 
are specially noteworlhy for cont-'mm" tht native silver of Horrenas I 
whicn IS found m a Plioccno bed la the form of flukes, needles and I 
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crystilb But the most extensive and interesting Tertiary accumu- 
lations are those of the great lakes which in Oligocene and Miocene 
time spread over so large an expanse of tin table land These sheets 
of liesh water covered the centic of the eountry , including the basins 
of the Lbio, J ucar, Guadalaviar, Guad< Iquivir and Tagus They 
lie VC left b< hind them thick dejiosits of clays m^^rls, gypsum and 
limestone, m which numerous remains of the End animals of the 
tnu< have been preserved 

Qu'* ternary dejxisits spread over about ? tenth of the area of the 
country The largest tract of them la to be seen to the south of 
Ihv Cantabrian chain but another, of hardly inferior extent 

II nks the Sierra de Guadarrama, anil spreads out over the great 
plain from Madrid to Caeeies Some of these alluvu"! accumula- 
tions indicate a former greater oxtcnsien of the ■^nowlielus that are 
now so restricted in the Spanish sierras Remains of the reindeer 
are found in caves m the Pyrenees 

Eruptive rocks of many different ages occur in different p rts of 
Sp-’in Ihe most important tiact covered by them is that vthich 
strctchis from C<-pe Ortcgrl to Con? in Estrcmadi rr and spreads 
over a large area of Portugal Ihty likewise appear in Castde, 
forming the sierr-'s of Grecos rnd Guad'mma, farther sou^h they 
rise m the mount 'ins of Toledo, in the bieiia Morena, and across 
the* provinces of Cordova, bevilk, Eviclva and Rrdrjoz ?s far a>a 
Evora in Portugal Amc ng t < miror are,-s occupied by them 
may be especially mentiiicd ihcsc which eeeur in the ara'se 
diotncts Of rock 5 incliu e J m the eruptive sei les the most abundant 
IS granite There occur also quartz j orj hyrv (Surra Morena, 
Pyrenees, &c ), diurite, porphynle, diabase (well developed in the 
noith of Anelalusia, where \t plays a gicat part in the structure of 
the Sierra Moren?), ophite (Pyrenees, Cadiz), serpentine (forming 
an enormous mass m the Serrama de Ronda), trachyte, lipamc, 
ancle ite, b-^salt The lest four recks eccur rs a vole^-me senes 
distiibutcd in three cliicf districts — that of Cai c Gata, including 
the south ea't ol Andalusia and tl c south of Murcia, that of 
Catalonia, and tlu,t of L? Mancha 

Llimaie — In accordance with its southerly position and the 
variety in its superficial configuratieii, Spain presents withm its 
borders examples of ever / kind ol climate to be found on the northern 
hemisphere, with the scjle exceptien of that of the torrid zone As 
regarcls temperature, the lu rt of the table land is chaiactcnzed b> 
extremes greet as tie to be met in almost any part of eentrt.! 
Europe The noithern and north veestem maritime provinces, on 
the other hand, have a climate as equable, and as moist, as that of 
the west of England or ScotPnd 

Four zones of elimete aie distinguished The first zone is that 
of the table-bnd, witli the greater j ai t of the Fbro basin Tins is the 
zone ot the greatest extremes of lcmper».ture Even m summer the 
nights arc often dtcideelly cold, and on the high paramcras it is not a 
rare thing to seal hoar-frost m the moimng In spring cold, wetting 
nu Is occasionally envelop the land for entire days, while m summer 
the sky is often perfectly clcir for weeks together At all seasons 
of the year sudden changes of temperature, to the extent of from 30® 
to 50° F, arc not infrequent The air is extremely dry, which 
IS all the more keenly felt from the fc.cl that it is almost const.intly 

III motion At Madrid (2150 ft above sca-levcl) it freezes so hard 
m December and January that skating is earned on on the sheet of 
w ,tir m the Buen Retire and, as winter throughout Spam, except 
111 the m?ntime provinces of the north and north-west, is the season 
of gicatest atmospheric precipitation, snowfalls are frequent, though 
the ‘iiow seldom lies long except at high elevations The summers, 
on the other liand, are not only extremely warm but almost rainless, 
the sea-winds being deprived of their moisture on the edge of the 
plateau In July and August the plains of New Castile and Estre- 
m^'diira are sunburnt wastes the ro.-e’s are several inches deep with 
dust, the leaves of the few trees arc withered and discoloured the 
atmosphere lo filled with a fine dust, jroducing a ha/e known as 
calit a, which converts the blue of the sky into a dull grey In thv 
gre''ter p^^rt of the i:ibio basin the heat of summer is even more 
intense The treeless mostly sleppc-likc valley w th a bnght 
coloured soil acts like a concave minor m icflecting the sun's rays 
and moreover the mountains nd highbnds by wlueh the valley is 
enclosed prevent to a laigc extent the access of winds 

llie second zone is thx^t of the Mcditenanci 11 provinces, exclusive 
of thooo of the extreme south In tlu'- zone the exlicmts of tem- 
per-'ture rro less, though the summers hero also arc warm, and the 
wintLia decidedly cool, especially 111 the north ccxst 

Tl 0 soudicin zone, to which the name of African has been given, 
embraces the whole of Auddusia as l^r as the Sierra i.ortna, the 
southern half of ^lurci'' and tho province of Alicante In this zone 
there prevails a genuine sub-tropical climate, with extremely warm 
and almost rainless summers and milj winters, the temperature 
h.-relly evei sinking below froezing-pomt Ihe hottest part of the 
region is not the most souther ! j elisluct but the bnght-colbured 
steppes of the coast of Granada, anel the plains an J hill terraces 
of the south-east coast from Alrae na to Alicante Snow and 
frost are here hardly known It is s„id that at Malaga snow faJlo 
only about once in twenty-livo years Ihe wmter, in fact, is tl ^ 

w-son of the bnghtest vegetation after th< long drought cf si run c 
the surface gets covered once more in 1 te autumn with v lie H 
green vaned with bright-coloured flowers, and so it remains the 
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whole winter through On the other hand, the eastern part of 
this zone IS the part Of Spain which is liable to be visited from 
time to time by the scorching leveche, the name given in Spain to the 
sirocco, as well as by the solano, a moist and less noxious east wind 

The fourth zone, that of the north and north-west maritime 
provinces, presents a marked contrast to all the others Ihe 
temperature is mild and equable the rains are abundant all the 
year round, but fall chiefly in autumn, as in the west of Eurorie 
generally Roses bloom in the gardens at Christmas as plentifully 
as in summer The chief drawback of the climate is an excess of 
ram in some parts, especially m the west Santiago do Compostela, 
for example, has one of the highest rainfalls on the mainland of 
Europe (see table below) 

The figures given in the following table,' although based only on 
data of short periods (from 3^ to 20 years), will help to illustrate the 
preceding genera’ remarks Greenwich is added for the sake of 
comparison 




Height 

1 Mean 1 emperaturc, F 
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Station 

in feet 
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July 

Year 


Table land zone -j 

(Leon 

1 Madnd 

2600 

2150 

37 

41 

73 

76 

53 

5b 

19 

15 

Southern zone j 

fSan Fernando 

90 

52 

75 

b3 

30 

(Malaga 

75 

54 

79 

1 70 


Mediterranean 1 

f Murcia 

140 

49 

79 

63 

14 

zone 1 

1 Mahon 


52 

77 

H 

27 

Northern man- 1 
time zone | 

[ Bilbao 

Oviedo . . 

[Stintiago . 

50 

1 750 
750 

46 

43 

j 45 5 

70 

66 

66 

58 

54 

55 

46 

3b 

66 


Greenwich 

— 

39 

63 

50 

25 


Flora — The vegetation of Spain exhibits a variety m keeping 
with the differenecs of climate just desenbed Tlie number of 
enilenuc species is exceptionally large, the number of monotypic 
genera in the Peninsula greater than m any other p irt of the Mediter- 
ranean domain 1 he endemic species are naturally most numerous 
m the mountains, and alxive all in the loftiest ranges, the Pyrenees 
and the Sierra Nevada but it is a peculiarity of the Spanish table- 
land, as compared with the plains and table-lands of central Europe, 
that it also possessc's a considerable number of endemic plants and 
plants of extremely restricted range This fact, however, is also 
in harmony with the jihysical conditions above desenbed, being 
explained by the local varieties, not only of climate, but also of 
sou Altogether no other country m Europe of equal extent has 
so great a wealth of species as Spam According to the Prodtomus 
florae hti>pantcae oi 'W\Ukotnm and Lange (completed in 1880), the 
number of species of vascular plants then ascertained t-o exist in the 
country was 5000 

Spam may be divided botanically into four provinces, correspond- 
ing to the four climatic Ames 

In the table-land province (including the greater part of the 
Ebro valley) the flora is comjmsed chiefly of species characteristic 
of the Meditcrranian region, and largely of species confined to the 
Peninsula A peculiar character is imparted to the vegetation of 
this province by the growth over large tracts of evergreen shrubs 
and large herbaceous plants belonging to the Cistmeaeand Labiatae 
Areas covered by the Cistincae are known to the Spaniards as jarale<;, 
and are particularly t xtensive in the Mancha Alta and on the slojies 
oi the Sierra Morena, where the ladanum bush (Ctslus ladamferus) 
13 specially abundant those covered by the l^biatao are known as 
totntllare^ (from tomillo, thyme), and occur chiefly in the south, 
south-west and east of the table-land of New Castile In the central 
parts of the same table-land huge thistles (such as the Onopordum 
nervosum), centaurcas, artemisias and other Compositae are scattered 
in great profusion From the level parts of these table-lands trees are 
almost entirely absent On the lofty parameras of Sona and other 
parts of Old Castile the vegetation has an almost alpine character 

The southern or African province is distinguished chiefly by the 
abundance of plants which have their true home in North Africa 
(a fact explained by the geologically recent land connexion of Spam 
with that continent), but is also remarkable for the occurrence 
within it of numerous Eastern plants (natives of Syria and Asia 
Minor), and jilants belonging to South Africa and the Canaries, as 
well as natives of tropical America which have become naturalized 
here (see Agriculture) In the maritime jiarts of Malaga and Granada 
the vegetation is of almost tropical nchnees and beauty, while in 
Murcia, Alicante and Almena the aspect is truly African, fertile 
oases appearing m the midst of rocky deserts or barren steppes 
A peculiar vegetation, consisting mainly of low shrubs with fleshy 
glaucous leaves {Inula ertthmotdes, See ) , covers the swamps of the 
Guadalquivir and the salt-marshes of the south-west coast Every- 
where on moist sandy ground are to be seen tall thickets of Arundo 
donax 

The Mediterranean province is that m which the vegetation 
Agrees most closely witn that of southern France and the lowlands 


of the Mei’iterranean region generally On the lower slopes of the 
mountains and on all the parts left uncultivated the prevailing 'form 
of vegetation consists of a dense growth of shrubs with thick leathery 
leaves, such as are known to the French as maquis, to the Italians 
as maechte, and to the Spamards as monte bajo* shrubs which, how- 
ever much they resemble each other in external appearance, belong 
botanically to a great variety of families 

1 he northern maritime province, in accordance with its Climate, 
has a vegetation resembling that of central Europe Here only 
are to be found rich grassy meadows covered with flowers sucE as 
are seen m English fields, and here only do forests of ottk, beech and 
chestnut cover a large proportion of the area The extraordmafy 
abundance of ferns (as in western France) is likewise charactenstlCi 
The forest area of Spam is relatively small The whole extent 
of forests 13 estimated at little more than 7^ million acres, or les$ 
than 6 % of the area of the kingdom Evergreen oaks, chestnuts 
and comiers are the prevailing trees The cork oaks of the southern 

E evinces and of Cataloma are of immense value, but the groves 
ve suffered greatly from the reckless way m which the produce 
is collected Among othei characteristic trees are the Spanish 
me (PtnuK ktspantca), the Corsican pme {P Larteto), the Knsapo 
r {Abies Ptnse^o), and the Quercus Toxza, the last belonging to the 
slopes of the hierra Nevada Besides the date-palm the dwatri palip 
grows spontaneously m some parts of the south, but it nowhere 
makes up a large element of the \ egt tation 
The Spanish steppes deserve a special notice, since they are -not 
confined to one of the four botanical provinces, but are found in 
all of thtm except the last Six considerable steppe regions arU 
counted (1) that of Old Castile, situated to the south of Valladolid, 
and composed chiefly of hills of gypsum (2) that of New Castile, 
in the south east (includmg parts of la Mancha), (3) the Aragonese, 
occupying the upper part of the basin of the Ebro (4) the littoral, 
stretching along the south east coast from Alicante to the neighbour- 
hood of Almei la (5) the (iranadine, in the east of Upper Andalusia 
(the former kingdom of Granadal and (b) the Bactie, m Lower 
Andalusia, on both sides of the valley of the Jtml or Gcml All of 
these were originally salt-steppis, and, uhere the soil is still highly* 
impregnated with salt, have only a sparse covering of shrubs, mostly 
members of the Salsolaeeae, with thick greyish green, often downy 
haves A diflerent aspect is presented t>y the grass steppes of 
Murcia, La Mancha, the plateaus of Guadix and Huescar in the 
province of Granada, &c all of whiih are covcied chiefly with the 
valuable esparto grass {Macrochioa ienacissima) 

Fauna — The Ibenan Peninsula belongs to the Mediterranean 
sub region of the Palaearctic region of the animal kingdom The 
forms that betray African aflimtics are naturally to be found chiefly 
in the south Among the mammals that fall under this head are 
the common genet {Genetta vulgaris), which extends, however, 
pretty far north, and is found also m the south of France, the fallow- 
deer, the porcupine (very rare), and a species of ichneumon {Herpestes 
Widdrtngtonii), which is confined to the Peninsula, and is the only 
European species of this African genus. The magot or Barbary ape 
{Intms ecaudatus), the solo species of monkey still found wild m 
Europe, is also a native of Spam, but only survives on the rock ot 
Gibraltar {q v ) Of the mammals m which Spam shows more affimty 
to the fauna of central and northern Europe, some of the most 
characteristic are the Spanish lynx {Lynx pardtnus),Si species ccaifluBd 
to the Peninsula, the Sjianish hare {I^pus madr%tens%<) , and the 
species mentioned in tho article Pyrhnbes The birds of Spam 
are very numerous, partly because the Peninsula lies m the route 
of those birds of piassage which cross from Africa to Europe or 
Huio|)c to Africa by way of the Straits of Gibraltar Many species 
belonging to central Furopc winter m Spain, especially on the south 
eastern coasts and in the valley of the Guadalquivir Innumerabit 
smpie are killed in the Guadalquivir valley and brought to the 
market of Seville Among the birds of prey may be mentioned, 
besides the cinereous and bearded vultures, the Spanish vulture (6v/)s 
occidentalts), the African or Egyptian vulture {Neophron perenop- 
terus), which is found among all the mountams of the Pemnsuia, 
the Spanish imperial eagle {Aquila Adalbertt), the sliort-toed eagle 
{CircaePus gallicus), the sou^orn eagle owl {Bubo athemensts) , and 
vanous kites and falcons Among gallinaceous birds besides the 
red-tegged partridge, which is met with everywhere on the steppes, 
there are found also the Pterocles alckiia and P arenarius, and among 
the birds of other orders are the southern shnkt {Lantus mertdton- 
alts), the Spanish sparrow {Passer cyaneus), and the blue magpie 
{Cyanoptca cooki) The last is highly remarkable on account lOf 
Its distribution, it being confined to Spam while the species mosit 
closely allied to it {Cyanopica cyanea) nclongs to the east of Asia 
The flamingo le found native m the Balearic Islands and cm bhe 
southern coasts, and a stray specmicn is occasionally seen on 
the table-land of New Castile Other birds peculiar to the south 
are two species of quails, the Andalusian hemipode {Furntx sytvatica ) , 
confined to the plains of Andalusia, the southern shearwater {Pwfflmis 
etnereus), and other water birds Amphibians and reptiles are 
particularly numerous m the southern provinces, and among these 
the most remarkable are the large southern or eyed lizard (Laoerta 

^ As distinguished from monte alto, the collective name for forest 
trees 
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ocellaia) , which sometimca attains i ft m length and is very abundant 
the Platydactylm the grey amphi^baena (Hla^^us ctnereus), 

the European pond tortoise (Emys europaea), and another species, 
Lmys St^grtztt Insect hie is remarkably abundant and varied 
More than 350 s^cics of butterflies, many of them endemic, have 
been counted m the province of Madrid alone Besides the ordinary 
European scotpion, which is general m southern Europe, there is 
anotlier specios, the sting of which said to be still more si v ert , 
found chiefly m the basin of the Ebro Trout abound in the moun- 
tain streams and lakes, barbel and many other iqieacs of Cyprtnulae 
in the rivers of the plains Por the sea fauna, see under t ishertes 
below 

Terntmal Divtstons and Population —For 
adih«mt;rat,ive purposes the kingdom of Spam 
has.fiWce 1833 been divided into forty-nine 
provmces, forty-seven of which belong to the 
maihlhnd Before 18^3 the mainland was 
divided into thirteen provinces, also enume- 
rated below, which took their names from 
the anciertt kingdoms a/nd principalities ont df 
which the modem kingdom was hnilt up All 
the contmental provinces, ancient and modern, 
as aJso the Balearic Islands, Canary Islands, 

Annobon, Ceuta, Corisco, the C haffarmas, 

Fernando Po, the Muni River Settlements and 
Rio de Oro are described in separate articles 

It IS probable that the population of Spam 
attained its height during the early Roman 
Empire, when it has been estimated, though 
of course on imperfect data, to have numbered 
forty or fifty milhons The best evidence of a 
dense population m those days is that afforded 
by the specific estimates of ancient writers 
for some of the larger cities The population 
of Tarraco (Tarragona) was estimated at 
milhons, and those of Nova Carthago (Carta- 
gena), Itabca (Sevilla U Vieja), and other cities 
at several hundreds of thousands Emerita 
Augusta (M^nda) had a Roman garrison of 
90,000 men, which also implies a large popu- 
lation 

The first Spanish census was made in 1594, 
but some of the provinces now included in the 
kingdom were not embraced in the enumera- 
tion, so that the total population assigned to 
Spain within its present limits for that date is 
obtained by addir^ the results of enumerations 
at different dates in the provmces then ex- 
cluded The total thus arrived at is 8,206,791 
No other census took place till 1787, when 
the tcrtal was found to be 10,268,150, and 
this census was followed by another m 1797, 
when the population was returned as 10,541,221 
Various estimates wore made within the next 
sixty years, but the census of 1857 proved 
that some of these estimates musft have been 
greatly below the truth The total population 
then ascertained toexist m Spam was r 5,464,340, 
an increase of not much less than 50 % since 
the census of 1797 Between 1857 and 1877 
the population increased to 16,631,869, and by 
1897 it had risen to 18,132475 The annual 
rate of increase during this period of forty 
years was less than 45 %, or lower than that 
of any other European state, except France 
m the later years of the 19th century The 
census of 1900, however, showed that the 
annual rate of increase had risen, between 1897 
and 1900, to 89 %j or nearly double its former 
amount This fact may be explained partly 
by the growth of mining and certain other 
Industries, partly, perhaps, by the recuperative 
power which the Spanish people has always 
exhibited ^tcr war — the most notable instance 


of which is the above-mentioned net increase of nearly 50 % 
between 1797 and 1857, despite the N^oleoixic invasion 
and other disastrous wars A sunilai though much smaller 
acceleration m the annual rate of increase after the Carhst 
Wars of 1874-76 is largely attnbutalilc to the prosperity 
caused by railway development between 1877 and 1887 It 
would be unjustifiable to assume from the inadequate data 
available that the Spanish people retains the vitality which 
characterized it from 1797 to 1857 It is, however, clear from 
the census returns that at the beginning of the 20th century 


4rra and Population of the former and Present Provinces 


Provinces 

Area in 
sq m 

Pop , 1857 

Pop 1887 

Pc p , lyoo 

I’op per 
s<j m , 
1900 

New Castile 


. 

27935 

1 477 915 

1 778 155 

I 023 310 

60 8 

MadTKl 



3084 

475 785 

683 484 

775034 

25* 3 

Guadalajara 



4 <>70 

199 088 

205 040 

200, r8t> 

42 8 

Toledo 



5919 

328 755 

350 398 

370 814 

636 

Cuenca 



(,030 

229 959 

246,091 

249 696 

37 0 

Ciudad Real 



7 620 

244 328 

287,142 

321 580 

42 2 

Old Castile . 



25 372 

1 609 948 

I 744 301 

I 785 403 

338 828 

703 

Burgos 



3.480 

333 35O 

342,988 

183 430 

61 8 

Logroflo , , 



1,946 

173.812 

189 376 

97 3 

Santander . 



2 108 

214441 

249 it6 

276 003 

1309 

Avila . . , 



3042 

1O4 039 

195 321 

200 457 

05 9 

Segovia . . 



2035 

146 839 

155 927 

159 243 

60 4 

Soria . 



3983 

147 468 

157 008 

1 50 462 

37 7 

Palencia 



3256 

185 970 

189 349 

192 473 

59 I 

Valladolid 



2 922 

244 023 

271 162 

278 56 1 

95 3 

Asturias • . 



4205 

524.529 

615 844 

627 069 

149 I 

Oviedo , 



4 . 2«5 

524 529 

015.844 

627 n(tg 

149 I 

Leon 



14 862 

861 434 

984 711 

982 393 

66 I 

Salamanca 



4829 

263 516 

320 588 

320 765 

66 4 

Zamora , 



4097 

249 1O2 

274 890 

275 545 

67 2 

Leon 


. 

5930 

348 75O 

389233 

386 083 

65 0 

Estremadura 


, 

16 1 18 

707 1 15 

808 685 

882 410 

54 7 

Badajoz . 


, 

8 451 

404 981 

470.27 3 

520 246 
362 164 

61 6 

Ciceres , 

» 

* 

7.007 

302 134 

332 412 

47 - 

Galicia . 



11,254 

1,770 879 

1 967 239 

I 980 515 

175 8 

Corunna (Coruna) 


3051 

551 989 

635 327 

653 550 

214 2 

Lugo 


, 

3814 

424 180 

438 076 

4O3 380 

122 0 

Orense , 



2 694 

371 818 

415.237 

404 31 1 

150 I 

Pontevedra 



I 695 

428 886 

478 599 

457 202 

269 8 

Andalusia (Amlalucia) 

33 777 

2 937 183 

3 393 081 

3 562 606 

105 4 

Aimer la 



3 3O0 

315,664 

345 929 

359013 

106 8 

Gninada 



4 928 

444 029 

482787 

492 460 

999 

Malag«i 

, 


2,812 

451 406 

523915 

511 989 

182 I 

Cordova 

. 


5.299 

351 536 

413.883 

455 859 

858 

Jaen 

Cadiz (with Cc 



5 203 

345 879 

428 152 

474 490 

91 2 

iita) 


2 834 

390 192 

423 261 

452 O59 

159 7 

Seville 


5 428 

463 486 

535 687 

555 250 

100 4 

Huelva . 

♦ 


3913 

174 391 

240 067 

2fjO 880 

66 6 

Valencia 



8 830 

I 246 485 

I 461 453 

I 587 533 

179 7 

Castellon dc la 

Plana 

2.495 

260,919 

292 952 

310 828 

1 124 5 




4 150 

606 608 

730916 1 

806 556 

194 3 

Alicante 



3,185 

378,958 

437085 

470 149 

315 I 




10 190 

582 087 ' 

720843 

815 864 

80 *0 




5.737 

201 1 18 

231073 1 

237 877 

4 * 3 

Murcia • . 



4 453 

380969 

489.770 

577987 

129 8 

Catalonia . • 


* 

12 427 

1 652 291 

1,836,139 

1 966 382 

158 2 




4 O90 

306994 

296 609 

274590 

585 




2 2O4 

310970 

311.153 

299 287 

132 2 

Barcelona . 



2 908 

713 734 

879 771 

1.054 541 

355 3 

Tarragona • 



2 505 

320 593 

348,606 

357.964 

1349 




i8 294 

880 643 

922 554 

912 711 
244 867 

498 




5848 

257839 

260 585 

4t 8 




6 726 

384 176 

415 132 

421 843 

62 7 

Tetud . 



5720 

238628 ; 

246 817 

246,001 

43 ’O 

Navarre (Navarra) 


4055 

297,422 

307.994 

307 6O9 

758 

Navarre 



4055 

297 422 

307 994 

307 669 

75 8 

Basque Provinces 


2 739 

413 470 

510 194 

603 5q6 

220 3 

Biscay (Vizcava) 


836 

160 579 

234 880 

31 1 36! 

372 4 

Guipuzcoa 



728 

15O.493 

181 149 

195 850 

2690 

Alava . 



1.175 

96398 

94 105 

90,385 

82 0 

Balearic Islands 

, 

. 

1.935 

262,893 

313.480 

311.049 

161 I 

Canary Islands 



2 807 

234,046 

301.9O3 

358,504 

127 5 

Total 

194 700 

15 4O4.340 

17 667 256 

18,618,086 

95 0 
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the nation was well able to make good the numerical losses 
involved by a serious war, that its numbers tend to increase 
steadily, and that the rate of increase has hitherto shown a 
marked acceleration in periods of commercial expansion 


The estimated area and populdion of the Spanish possessions 
in AfriCii, exclusive of Cf uta, '•re shown btlow — - 



Area in stj m 

Fop 

Rio de Oro 

Mum River Stttkm<n(s 

F-'n-'niopo, \iin )!)o'i Conseo, tic 
Mellila, Ifni, tS-c 

ill- 

o' cl 

130.000 

140.000 

22.000 

15.000 

1 otals 

80 040 

307,000 


Its extr^'ordinary lack of population ditfironti tes Sp-'in from 
every othir country possessed ol equal natur-'l advantages and an 
histone eivili/ation Spc.m occupies an unsurpissed geographioel 
position its resource 5 rc rich, varied and to some extent un- 
cxploiud its mil ibit ,nts include the B?squ( , ami Catalmis, noted 
for their eommcreial enterprise iid the Gahenns, noted for thoir 
industry Nevertheless this country, which apptirs more tliaii 
2000 years ago, to h^vc supported a population nearly thrice us 
numerous as its pre^sent inhabito.nts and larger tlian that of the 
United Kingdom in looi, is almost as thinly pt oplcd as the most 
deserted province of Irel md (Connaught 94 5 inhabitants per sq m ) 
Ihe depopulation of Spam dates ceitamly from the Moorish con 
quest, possibly from the earlier Visigothie invasion The Moors 
decimated (he nitive iKipulatiun when they m turn were expelled, 
the country lost not only v numerically Krgt section of its mhabilants 
but the section best ibU to develop its n.tui<.I wealth Ihe w^rs 
of the I6th, 17th and i»th onturus and the v'sl potenti'lities of 
fortune which drew men to the Spanish colonies m '\mcuca, caused 
a furthtr sinous dr^m upon tin population 

As regards the distribution of population between teiwn ami 
country. Spam contrasts in a marked manner with Itily, Spun 
h ivmg but few large towns and a re 1 itively large country popubtion 

Communuattonb — Ihe communication^ m Spam were greatly 
improved during the igth century In i8o8 there were little more 
than 500 m of e image roads in 1908 the aggregate length of the 
stt'te , provincial and municipal nmds w'S about 40,000 m But-thoie 
are still many p’rts of the country where tr.,ele -and especially 
milling — IS ret rded by the want of good ro?ds In the mountainous 
districts, where there are only n irrow paths, frequently rither 
steep, it IS still not uncommon to meet long trains of pack mules, 
which, with ox carts for heavier goods, eoustitute the sole mca;is 
of transport in such regions 

Railways have made great advance since the middle of the 19th 
century The oldest line is that from Barcelona to Matar6, 17J m , 
which was opened on the 28th of October 1848 From 1850 onwards 
the rate of construction increased apace, and during the last tlecadc 
of the 19th century about 205 m were' opened to tr-'flfic every year 
In January 1910, 9020 m liad been completed, and the whole kingdom 
was covtred by a network of rulw'ys which linked together all the 
pnncipal towns The Spanish r ulway system at this time- com 
mumcated with the I rench at Irun and Portbou, west and east 
respectively of tlu Pyrenees and with the Portuguese at or ne-'r 
Tuy on the northern frontier of Portugal, ind near La Eregeneda, 
Ciudad Rodrigo Valencia de Alcantara and Badajoz on the E \11 
the bpamsh railways belong to private companies, most of which 
have received state subventions, and they wilt fall in to the govern- 
rient mostly at the end of 99 years In granting a conet ssion for 
a new railway the practice is to give it to the company that offers 
to construct it with the lowest subvention For stiatcgieal re-iscms 
the Siiamsh gauge wis made different from that of France and 
military consider lions long postponed the construction of any 
r ilway across the Pyrenees Ihe roads which wind through IJie 
Pyrenees in northern Aragon, Navarre and C^-talonia had long been 
the eh'iint Is of an important traffic, although great mcoiivcpicnee 
was caused by the snow which blocks the passes m winter In 
1882 the trench ami bpemsh governments proposed to overcome 
this ob-ilaelc by constiuetmg two railways om from Hutsca to 
Oloroii, through the Canfrane Pass, and through an intt rnational 
tunnel which was to be built it bomiiort the othei from the Aii^'gc 
railway system to the Spanish noithcrn system in the province 
of Lerida Ihc hist line w is completed on the Sp iu‘h snle as br 
as Jaca, the second wa only surveyed botli wcic opiiostd by the 
numstrus of war in the two eountnes concerned The ra-’ttcr 
was taken up at the bcguimng et the 2otli ceiilur) by M l-)elc..ss6, 
the French irumster for lortign altaiis, and on the i8tli ol \ugust 
1904 a convention wes signed providing for the construction of 
(i) the llucsca-Oloron lim , (2) a line irom \x Ics Thermes m the 
ArRge to Ripoll m Catalonia, (j) a line from bt Girons m the Arilgc ' 
to Sort, and thenee to L6nda I he Spanish government agreed 
to finish the Lfenda-Sort section by 1015, and the Noguer* Pallaresa 
valley was chosen as the route from Sort to the frontier, where 

i unction with the French railvvav’s would be effected thiough the 
*ort de Saiau tnice schemes were ratified m 1904 by the Cortes 


and the French Chambers Seventy per cent of the railways of Spam, 
and an even larger proportion of the tramways and narrow-gauge 
railwpys, especially m mining districts, have been constructed and 
worked with foreign capital The xxistal and telegraphic services 
have been placed on the same footmg as in other civilized countries 
In 1907 the number of letters and post cards carried in the inland 
service was 133,201,000, m the international service 44,219,000 
The length of state telegraph Uncs iricreased from 6665 m m 1883 
to 20,575 m in 1903 In 1907 there were 84 urban telephone 
systems and 71 mtcr-urban circuits 

-fg-rii —Agriculture is by far the most important Spanish 

industry In general it is m a backward condition, and is now much 
less jiroductive than in the time of the Romans and again undei 
the Moors The expulsion of the latter people in many places 
indicted upon agriculture a blow from Which it has not recovered 
to this day Aragon and Estremadura, the two most thinly peopled 
of all the old provinces, and the eastern half of Andalusia (above 
Seville), have all suftered paiticularly m this manne* , lattr occupiers 
never liavmg been able to rival the Moors in overcoming the sterility 
. of nature, as m Aragon, or in taking advantage of its fertility, as in 
And-'lusia and the Tierra de Barros In some districts the imjile 
ments used are still of the rudest description 1 he plough is merely 
•’ pointed stick shod with iron, crossed by anotht r stick w Inch serves 
asr share, scr itching the ground to the depth of a few inches But 
the regular importation of agricultural implements betokens an 
improvement in this resjicct In general Ihtrc has been considtr 
ahl< imiirovement m the Condition of agiiculture since the introdi e 
tion of railways, and in every province there is a royd eonunissiuiK r 
intrusted with the duty of supervising and encouraging this brai i h 
ot industry Among other institutions for the promotion of agneul 
tufc ^hc royc'l central school at \ranjut/, to which js attached a 
model f,.rm, is of specie 1 importance Of the soil of Spam 79 65 is 
eicbscd as pioductive, 336% being devoted to agriculluic and 
gardens 20 8 to fruit, 19 7 to grass, 3 7 to vineyards, and i 6 to olives 
The land is subdivided among a very large number of proprietors 
ovi r 3 400,000 farms or estates were assessed for taxation in 1905 
The provinces in which agriculture is most advanced arc those 
of Valencia and Catalonia, in both of which the river valleys ''le 
thickly seamed with irrigation canals ^nd the hill slopes carefulli 
terraced foi cultivation In neither province is the soil nature lly 
fertile, and nothing but the untmng industry of tin inhabitants, 
f ivoured by the rivers which traverse tlie province from the table-land 
of New Castile and the numerous small streams (nacimtenlos) that 
issue from the base of the limestone mountains and by the numerous 
torrents from the Pyrenees, has convened them into two of the 
most productive regions in Spain In the Basque Provinces and 
in Galicia the cultivable area is quite as fully utih/cd, but in these 
the difficulties arc not so gre^'t The Ic-'st productive tracts, apart 
from dragon and Estremadura, arc situated in the south and ci‘t 
of New Cl stile, m Murcia, and in Lower Andalusia — the marshfs 
or > a> i emas of th< low er Guadalquivir and the arenas gordas betw< en 
that river and the Kio Tinto By far the greater part of the 
table land, however, is miything but fertile the pnncipal exceptions 
being the Tierra dc Campos, said to be the chief corn growing distrii t 
m Spain, occupying the greater part of Palcncia m the north wist 
of Old Castile, and the lierra de Barros, in the portion of Badajoz 
1> mg to the south ol the Guadiwiia in Estremadura 

Except in Leon and the provinces bordering on the Bay of 
Biscay and the Atlantic, irrigation is ilmost everywhere necessary 
for cultivation at least m the case of certain crops Almost all 
kinds of vegetables and garden fruits, oranges, nee, hemp ind 
other products arc generally grown solely or nu.mly on irrigated 
I land whereas most kinds of gram, vines -^nd olives ere eultivateel 
chiefly on dry soil The water used foi iingation is sometimes 
derived from springs and rivers in mountain valleys, whence it 
is eoiivcved by long cands {acequias) along the mount-' in sides 
and sometimes by lofty aqueducts to the fields on which it is to 
be> used Sometimes the water of entire rivers or vast artificial 
reservoirs (pantanos) is used in feeding a dense network of canals 
distiibuted over plains many square miles m extent Such plains 
in Vileneia and Murcia are known by the Spanish name of huertas 
(g'relens), in Andalusia by the Arable name of vegas, which has 
tlie same me mug Many of the old irng'tion works -such as 
tho e oi the plain of 1 arr igona — date from the time of the Romans, 
-'ird many others from the Moonsh period, while new ones are still 
being Uid out at the present day Where no running water is 
'vailable for irrigation water is often obtained Irom wells by means 
of waterwheels {nortas) of simple construe tion In most cases such 
wheels merely have earthenware pitchi rs attached to their circumfer- 
ence by means of wisps of esparto, and are turned by a horse har- 
nesse I to long arm fitted to a revolving sliaft In recent years 
many artesi-'n \vi Us have been sunk for irrigation In all, about 9 % 
of the entire surtace of Spain is artificially watered, but in 1900 the 
government adopted plt>ns for the construction of new cenals and 
reservoirs on a vltst scale The system was designed to bring a 
greatly incieascd area of and or semi-arid land under iingation 
The imgated portions of the Ebro and Tagus valleys yield Kiel' e 
tunes as large a crop per acre as the umrrigated 
Cereals constitute the pnncipal object of cultivation, and among 
these wheat ranks first, the next in importance being! barley, the 
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chief fodder of horses and mules Both of these grams arc cultivated 
in all parts, but chiefly on the more level districts of the twotastiles 
Q . and Leon, and on the plains of the Guadalquivir 

basin Oats and rye are cultivated only in the higher 
parts of the mountains, the former as a substitute for barley m 
feeding horses and mules, the latter as a breadstuff Maize also 
IS cultivated in all the ]>ro\nnccs, nevertheless, its cultivation is 
limited, since, being a ‘ummfr crop, it requires img-ition except 
in the Atlantic provinces, and other products generally yield a 
more profitable return whcie irrigation is pursued Rice is cultivated 
on a large scale only m the swampy lowlands of Valencia Among 
cereals of less importance are buckwheat (in the mountainous 
regions of the north), millets, including both the common milh t 
{Pameum mthaccum) and the so called Indian millet (Sorshum 
j ulgare, the ;orfn of India, the durrah of Africa), and even (in I a 
Mancha) guinea corn {Penictllana spicaia) 

Among the natural products of the soil of Spam, in regard to 
quantity wines come next to cereals but the only wines v Inch ln\ e 
a world wide reputation are those of the south, those 
of Alicante of Malaga and more particularly Iho e 
which take the name of ‘ herr-y " from the town of Jerez m the 
neighbourhood of which they are giown (see Wine) From 1880 
to 1890 when the Trench vineyards suffered so much from various 
plagues and when Spam gave a great impetus to her foreign trade 
by numerous tre.itics of commerce none of her products showed 
such an increase in exports as her wines The vine growing di‘ tricts 
had formerly been mostly m the provinces of ( adi/ Malaga Barce- 
lona Aragon ind Navarre Then the vineyards spread all along the 
Ebro valley and in the Mediterranean seaboard provinces, as well 
as in New and Old Castile and Estremadura to such an extent that 
wine IS now produced in all the 49 provinces of the kmgilom The 
average reouft of the vintage was estimated between 440 and 500 
million gallons in 1880 to 1884 and it rose to more than double 
th it amount towards 1890 and amounted in 189S to 880 million 
gallons In that ycat the tolal area under the vine w is ^ 54O 375 
acres in 1908 it was 3 i id 470 acres In the bev day of the cultiva- 
tion of the vine Spam sent the bulk of her wine cxpoils to Fiance 
I he imposition of high duties in Trance on foreign wines in 1891 
dealt a severe blow to the export tnde in common Spimsh wins 
The export of winis of the south— Jerez, Malaga and other full 
bodied wines styled gentroso — did not suffer so much and England 
and Prance continued to take much the same quantities of such 
wines 1 here is al o a large exj ort of gnpes and laisins especially 
from Malaga Valencia Alrneria and Alicanti The Spanish vines 
have suffered like those of Ti incc from mildew and phylloxera 
The latter has done most damage in the piovinccs of Malaga and 
Alicante in Citalonia and in some parts of the Ebro valley in 
Navarre and Aragon The vines whose fruit is intended for table 
use as grapes or raisins aic trained on espaliers or on trees, especially 
the nettle tree (Tt/hs au<itralis) 

Among fruit trees the first place belongs to the olive Its range 
in Spain enibi ices the whole of the southern half of the table land 
_ . the greater part of the Ebro valley and a small stiip 

on the west coast of Galicia Along the base of tht 
Sierra Morena from Andiqar to the vicinity of Cordova there run 
regular forests of olives embracing hundreds of square miles 
Cordova is the headquarters of the oil industry Seville of the cultn a- 
tion of olives for tabic use In 1908 the yield of oil amounted to 
30 337 893 gallons Oranges and lemons excluded from the plateau I 
by the seventy of the winter cold are grown in great quantities on the 
plains of Andalusia and all round the Mediterranean coast, the peel 
of the bigarade or bitter or ingc is exported to Holl ind for the m imi- 
facture of cura9ao, and figs almonds pomegranates carobs and 
other southern truits arc also grown abundantly in all the warmer 
parts the first two even m central Spam and the more sheltered 
parts of the northern maritime provinces In these last howeier 
the prevailing Iruit trees arc those of central Europe anel above 
all tne apple which is very extensively cultivated m Asturias the 
Basque Provinces and I'tavarrc In these provinces large quantities 
of cider arc brewed The date palm is very general in the south- 
eastern half of the kingdom but is cultivated for its fruit only in 
the province of Alicante in which is the celebrated date grove of 
Elche (q v) In the southern provinces flourish also various sub- 
tropical exotics such as the banana the West Indian chenmova 
and the priekly pear or Indiin fig (Opunita vvlgmts) the last fre- 
quently grown as a hedge plant as m other Mediterranean counlries 
and extending even to the southern part of the table land It is 
specially abundant on the Balearic Islands The agave or American 
aloe IS cultivated in a similar manner throughout Andalusia 

Cotton IS now cultivated only here and there m the south, but 
sugar-cane is with sugar beet becoming more and more of a staple 
m the provunecs of Granada, Malaga and Almena Its 
augar cultivation was introduced by the Arabs m the 12th 
century or later and was of great importance in the kingdom of 
Granada at the time of the expulsion of the Moors (1489) but has 
since undergone great vicissitudes first in consequence of the intro- j 
durtion of the cane into America and afterwards because of the 
great development of beet sugar m central Europe The industry 
received a powerful stimulus from the loss of the Spanish colonics 
an 1898, which freed the Spanish growers from the rivalry of their 
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most successful compelitors in llic hone market In 1901 the 
ofTicial statistics showed 22 cane sugar factories and 47 beet-sugar 
factories with an annual output of about 100 000 tons 

In the production of pod fruits and kitchen vegetables Spam is 
ahead of many other countiies The chick -pea forms part of the 
daily food of all classes of the inhabitants , and among y^ggtablea 
other pod fruits largely cultivated are various kinds ^ 
of beans and peas lentils (I rvum hns) Spanish lentils {Lathyrus 
satwKs) and other species of Lathyrus lupiius &c The principal 
foddcr-crops arc lucerne {Medteago sativa) ind csparcette (a variety 
of sainfoin) Clover particularly crimson clover (Infolium tn~ 
carnatum) is grown in tlic northern provinces Among vegetables 
girhe and onio.is take the clnef pi icc and foim in indispensable 
part of the diet of all Spaniards , besides tliese tomatoes and Spanish 
pepper are the pimcipal girilcn crops Among the vegetable 
products not yet mentioned the most important are the muiiicrry, 
grown m ilmosl all provinces but principally m those bordering 
on the Mediterranc.in and above all in Vtlercia the chief seat of 
the Spanish silk proelnction and manufacture, tobacco which is 
also imported hemp and fl ix giown chiefly in Galicia and other 
northern provinces, among dyiplmts maeldcr saffron woad 
(Isatts tmctoiia) and wild woad or dyers viecd {Reseda luteola) , 
ground-nuts ( Irachts hypogaea) grown for Ihcir oil for the pre- 
par itiem of which the nuts arc exported in (onsulerible quantity 
to I ranee , liejnorice cummm colocvnth Ac T parto chicflv’ from 
the and lands of the ‘•oulh cast is laigch exported to (ireat Biitain 
Despite all ihc efforts of the brcedcis md of the government 
a decline has gone on 1 ot einly in horse reiring but also in other 
classes of hvestex^k since 1865 Among the causes Uvestock 
assigned for tins decay is the fact that horse sheep 
goat and swine rearing is becoming less remunerative Heavv 
taxation aggravated by unequal distribution of the burden owing 
to insulficicnt surv cy of the assessable propertv has also contributed 
to the decline of this and other blanches of Sji misli farming 

The only animals belonging to Sp iin still noted for their txcellcni e 
are mules and asses which are rtcogni/cd as among the best to be 
found anywhere Coats are mostly bred in the mountainous 
districts all along the ‘spamsh side of the Pyrenexs from Biscav to 
Citilonia and in Bidijoz Cacires Cnidad Beal Granada and 
I eon, swme in Bada)oz I ugo Oviedo ( ■tcc cs and Corunna The 
pork and hams of Fslicmadura are famou- 'oats’ milk and cheese 
arc important articles of diet In some districts a single peasant 
often owns us many as 3000 head of go its Besides the cattle 
reared for field labour and (in the northern prov incest for regulir 
diiry fanning bulls for bull fighting arc sjjccially reared in many 
parts of the country particularly in the forests of Navarre the 
mountains sepirating the two Castilcs the Siena Morena and the 
Serrama dt Ronda in Granada and also in separate enclosures on 
the islands of the C uadalqmvir Spanish shetp which once formed 

so important a part of the national wealth arc far from having the 
same importance at the picsent day The most famous breeds 
of Spimsh sheep are the merinos or migrating sheep which once 
brought immense revenues to the state as well as to the large 
proprietors to whom they mostly belonged (see Mfrino) These 
heep arc pastured in different districts in summer and winter 
1 heir w inter quarters are in the low er parts of I con and Estremadura, 
La Mancha, and the lowlands of Andalusia their summer quarters 
the more mountainous districts to the east and north (Plasencia 
in the province of Cfict res Avila Segovi i tuenca Valencia) which 
arc not so much affected by the summer droughts of the Peninsula. 
The mode of the migration and the routes to be followed are pre- 
scribed by law Each flock consists of about 10000 sheip under 
the command of a tnayoral and is divided into sections containing 
about 1000 each each section under the charge of an overseer 
{capata~) who is assisted bv a number of shepherds {pastores) attended 
by dogs The shepherds rudely clad m a sleeveless sheepskin 
jacket, the wool outside and leather breeches and loosely wrapped 
in a woollen mantle 01 blanket are among the most striking obje^'ts 
in a Spanish 1 indsc ipc especially on the table-land The migration 
to the summer quarters tikes place at the beginning of April the 
return at the end of September At one time the owners of merino 
flocks enjoyed the right of pasturing their sheep during their mig a 
tions on a stnp of ground about 100 yds in bicadth bordenng the 
routes along which the migrations took place but this right (the 
mesta as it was called) was abohshid in 1836 as prtjudiei il to cul 
tivation Ihe numbers of Ihc merinos have been greatly reduced, 
and they have been replaced bv co irsc-woolled breeds 

Ftshertts — The c-atching of tunnies sardines anchovies and 
salmon on the coasts employs large numbers of fishermen (about 
bj 000 m rgio) and the salting smoking and picking of the first 
three give employment to many others In 1910 there were about 
400 sardine-curing establishments in the kingdom 

Minerals — The mineral resources of Spam arc as yet far from 
being adequately turned to account No European cou if ry prochu c 
so great a variety of nuncrals in large amount and in the produetioa 
of copper ore lead ore and mercury Sjiain heads the list In the 
production of salt and silver it is cxcellM only by Austna-Hungan 
and as regards silver not always even by it Iron ore is chicflv' 
obtained in Biscay and Murcia the former yielding by far the greater 
quantity, but the latter yielding the bettir quality 
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All except a sm^ll fraction of the copper ore is obtained from the 
prcmnce of Hueh i, in winch he the well known mines of Tharsis 
and Rio Tinto {q v) 1 he lead ore is obtained chiefly in Murcia 
and Jaen Tlie famous mines of Lindres belong to the latter province 
Argentiferous lead is chiefly produced m Alrnerta, which also pro- 
duces most of the silver ore of other kinds except argentiferous 
copper ore which is entirely obtained from Ciudad Real The 
still more celebritcd mercurv nunos of Almaden (qv) tlie richcat 
In the world till the disco\ery of the Californian mines of New 
Almaden, belong to Ciudal Real, and this province, together with 
that of Ovicxlo furnishes the whole of the Spanish production of 
this mineral Spanish salt is partly marine, partly derived from 
brme-spniigs auid paitly from rock-salt of which last there ib an 
entire mountain at Canlona {q v ) in Barcelona Coal is chiefly 
obtained in Oviedo, Palcncia and Cordova Ihe production is 
quite insignificant compared with the extent of the coal-beanng 
beds, which are cstimatcil to cover an area of about ^500 sq m , of 
vhich nearly a third belongs to Oviodo Among the 1^8 imiKirtnnt 
Spanish minerals are manganese (chiefly in Ciudad Real) antimony, 
gold cobalt sodic sulphate, sulphate of bauum (barytes) phosphorite 
(found m Cfi-ceres) alum sulphur kaolin bgmlc asplialt besides 
a variety of building and ornamental stones In 1905 the workmen 
employed on mines in Spam numbered 105 000, and the total value 
of the output was estimated at £7 7^4 805 By the law of the 
oth of July iS'jg, a Urge number of important mines Intlmlmg all 
the salt works and rock-salt mines were reserved as state property, 
but financial necessities compelled the government to surrender one 
nunc aitoc another, so tliat at present the slate possesses only the 
mercury mines and some salt-works Many of the mines have been 
I'rantecl to foreign (ptmcipallv British) companies. 

Manufactures — The maritime provinces being those moat favour- 
ably siluateil for tlio import of coal and whcie necessary of raw 
material, aro the chu f scats of bpaiush moitufactures The principal 
manufacture is that of cotton The exports of bpaniah cotton goods 
were until the close of the 19th century, hardly worth mentioning 
outside the colonial markets which took an average of two millions 
sterling in the doc idc 1 888-1 S98 This outlet Is now almost closed 
as the new masters of C ub i Porto Rico ajid the Philippines no longer 
piotect bpamsh imports ag mist Europoaji and American com- 
petitors But this Iojs has been to a gicat extent compensated 
bv the expansion of the home market for cotton and the bpianish 
manufacturers arc unable to met t the wants of the population, large 
qiiantitiea of cotton goods being imported every year The cotton, 
industry w ift long principally centred in Cataloma., and mainly m 
I he piovmce and town of liircelona fame*! also for their manu- 
tacturefi of lacc woollen and linen, goods. The northern provinces 
ibpccially Guipu/coa and Biscay, Navarre and Oviedo have 
followed m the wajeo of Catalonia for hnea and cotton industnea 
ind for paper mills Fhax-spinning is confined to GaliCia fho 
silk industry though inadequate to meet llw home demands is 
active IB Valencia Murcia and Seville Metal luduatnei. at first 
limited to the Basque Provinces particularly around Bilbao ha\c 
spicad to Asturias Almena Gahcia near the great ore boda and 
in the vicinity of many coal-mints In the same Asturi in districts 
the government has its foundries and factories for making arms at 
I,a Trubia and Oviedo, Toledo being only now famous for its blades 
and decorative work, while the foundries at Seville and begoviacire 
unimportant compared with those of Astiuias. The manufacture 
of leather anotlver Spanish mdmstrs’’ of oW itnown la still extensively 
corriodi on in. C^atolonia and elsewhere, but the making of cordmatn 
has long ceased to be a speciality of Cordova, from, which it takes 
its namq Gloves are made in Seville and Madrid shoes in the 
Balearic Isles, chiefly for Cuba and I’orto Rico The esparto is 
twisteil into cords and regies and the staple matting so common on 
the flouts of Spanish houses of aU classes, the estcra Soap chocolate 
and cprk inanufacturcs are among the prosperous industries The 
same may be siid of charooali both for beating and mechanical 
jHirposos The Uirgo furnaces for the distillation of mercury at 
Almaden. were at one tune heated solely with charcoal obtained 
from the Cisttis ladamlerus The making of jxiroelain is chiefly 
carried on at Seville The war of tanfls between France and Spain 
after 1891 was an inducement for an c\tr lordinary development m 
the making of brandy and hqueurs of ev civ kind, of iTiut jirescrves, 
potted mcits c'lc m Navarre the Basque Provinces Catalonia, 
and even m V lUadolid ami Andalusia Special mmtioa must be 
made of the nuinufocture of tobacco a royal monopoly far mod 
out to a company win h increased tlio fajctories fium seven to 
twelve and bcg,in by paving the treasury £3, 400^000 annually 

The dccadie following the Spamsh-Aiugrican War (18198 1908) 
which may be rc^rdod as a period of indusUial and eoramemal 
1 ccoastracticm, w is marked by a very rapid inurease in 1 he use of 
<.k“clncity for lighting, traclion and. oth«® purposes Owing to 
the abundance of water -power to be obtained in the moiuitatnaus 
regions these new undortakings proved very successful, bpam is, 
QQ the whole, a coiuiLry whose product’oa falls far short of her own 
requiremciitsu V ith a protected ko«nc inaikut chtap power and 
cheap labour available, there is room for much indtustnai develop- 
ment It IS Ivowev ( r, noteworthy that Spanish capltaUsts are, as 
a class, though exclusive of the Catalans unduly conservative 
Hence the capital for the establishment of electrical industnos was 
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almost exclusively subsenbed in Germany, France Belgium, Switzer- 
land and the United States, )ust as, in the 19th century, the railways 
and mimng industries had been mainly fiiianeed by British investors, 
and the Valenpian silk industry by hreneb Another feature of 
the period of reconstruction was the formation of numerous trusts 
or combinations of producing companies designed to take advantage 
of the high tariff, and to restrict competition loweu expenses and 
raise pnices The paper sugar, salt petroleum and metallurgical 
mdustrie* were subjected to this process, but in no case was it possible 
to secure a conmlete monopoly 

Commerce —Possessing varied resources and being favourably 
situated for commerce Spam might be expected to take a leading 
place among the trading communities of Europe This it did at 
one tunc hold when the treasure acquired by the discovery of 
America and the conquest of Mexico and Peru was squandered 
in the purchase of various commodities from England, the Nether- 
lands and other countries This period of outward prosperity, 
however, was also that in which the seeds of decline were planted 
The expulsion of the Moors from Granada was contemporaneous 
with the discovery of the New World Hundreds of thousands 
of Moors wefe di iven out from the country on subsequent occasions 
and m the act Spam lost the best of her agriculturists and handi- 
craftsmen The Spaniards of that day, excited by the hope of 
rapully acquired wealth and the love of ad\ enture tmbarked upon 
a career of discovery and agriculture and manufacturing industry 
fell into contempt The loss of all her possessions on the American 
mainland in the early part of the 19th ctntury dealt a severe blow 
to the foreign commerce of Spam, from winch it only recovered 
about 1850 when imports and exports began to increase Altec the 
lestoration of the Bourbons [18751 the first cabinet of Alphonso XJI & 
reign stopped the operation of the t irill law of the Revolution 
and reverted to protection. In 1882 a Libtral cabinet revived the 
system of a gradual reduction of import duties to a fixed maxi 
mum and made commercial treaties with trance and several othei 
nations which were followed by a treaty with Great Britain m 188O 
The foreign commerce of Spain rapidly developed in the decade 
1882-1892 Great Britain Franco and the United States figuring 
at the head of the imports Great Britain and France at the head 
of the exports The exports of Spanish wines to France alone 
amounted to £12 000,000 annually When 1 ranee and other 
European nations abandoned free trade for protection towards 1890 
a strong movement set in in Spam in favour of protection In 1890 
the Conservative cabinet of Seflor Canovas raised the duties on 
agricultucal products, in 1891 it denemnetd all the treaties of com- 
merce that included mast favoured nation treatment clauses and 
in 1892 a new tariff law established considerably higher duties than 
those of 1882—10 fact duties tanging from 40 % to 300 % The 
subsequent revision of the tariff completed in iqoo involved no 
serious departure from the economic policy adopted in 1890 
The following tabic shows the value of Spanish imports and 
exports for a number of representative years after 1848 — 


Year. 

Imports 

Export 3 

1849 

£ 

6,300,000 

i 

5,240,000 

l8l)0 

14,833,000 

10,982,000 

1805 

16,262,000 

12,864,000 

1870 

20,876,000 

15,982,000 

1875 

22,812,000 

28,4^32,000 

18,081,000 

1880 

25,999 000 

1885 

30,590,000 

27,020,000 

1890 

37,046,000 

37 510,000 

1895 

33,5+0.000 

32,198,000 

1900 

34 , 496,000 

28,955,000 

1905 

32,320,000 

50.,012,000 


The pnncipal exports include metals and otlier minerals, wind, 
sugar, fruit and other alnaoentary substances, cotton and its manu- 
factures, animals and their prwhicts, including wool and hair, 
Imibcr and wrought wood Ihe principal imports include gram, 
dried fish and other food stuffs, avestock and animal products, 
machinery, vehicles and ships, ston,c, minerals, glass and pottery, 
drugs and chemical prothicts textiles and raw cotton Great 
Britain, Franco, the United States, Germany and Portugal, named 
m the order of their importance, arc the chief consumeu-s of Spanish 
exports The chief exporters to Spam (in the same order) are Great 
Bntam, France, Cuba, Germany and Portugal The foreign trade 
of the country is of course earned on nuiinly by sea, and. of the 
land oonuBcroo by far the largest proportion is. with or through 
France i be smallness of the. trade with Portugal is partly due to 
the sinulanty of the chief products of the two countrRs. 

Shtpifnng and NHvtgatton —Spain has 21 seaboard provinces, with 
more than 120 jxirts of some importance The merchant navy 
of Sjmin, far from decaying tlirough the loss of lier cokmies m 1898, 
seems to have been given fresh impetus Many English and French 
steamers have been purchasodi abroad and nationalized In 1903 
the mercantile marine comprised 449 steamships of 434,846 tons, 
and 341 sailing vessels of 85,583 tons The sailing vessels are 
(leereibing in -numbers in tae exterior trade, but not in the coasting.. 
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Irado, which is decidedly developing and occupying more craft 
It IS carried on exclusively under the Spanish flag The fishing 
fleet, chiefly sailing boats, is also important, and is manned by 
a liardy and active coast population In 1905 19,722 ships of 
16 395,267 tons entered, and 18,033 of 16,442,333 tons cleared 
Banking and Credit — The Bank of Spam {Banco de Lspafia) has 
a charter which has been rent wed and enlarged several tunes since 
its foundation after the Restoration, and its pnvileged note issue 
has had to be gradually and very largely increased by legislative 
authorizations, especially in 1891 and 1^8, as its relations with 
the treasuries of Spam and of her colonies increased since nothing 
in the services rendered bv the bank to- the public would ever have 
justified the growth of the note issue first to thirty millions sterling 
m i8gi, then by quick strides to fifty and over sixty-one millions 
sterling in i8gg and 1900 At the close of the roth century the 
remodcHed bank charter, which 19 only to expire in 1921, authonzod 
a maximum issue of ^100,000,000, on condition that the bank keeps 
cash in hand, gold and silver in equal quantitiis, equal to a third 
of the not! s in circulation up to ;^6o,ooo,ooo, and equal to lialf the 
amount issued above that sum Gold has practically disappeared 
from business of cvciy kind since 1881, when the premium bogan 
to nse, it reached a maximum of 120 % during the war with America 
Afterwards it dropped to about 30 m 1900 Bank notes and silver 
com have been practically the currency for many years 

Currency, Weights and Measures- The mrlric system of weights 
and measures was officially adopted in Spam m 1839 and the decimal 
monetary system in 1871 In the case of the weights and measures 
the French tiamts were also adopted, with only the ntc«*ssary 
hnguislic chan^^is Certain older standards nmain m common use, 
notably tht quintal (of loi 4 lb avoirdupois), the hlrra (1014 ft 
avoirdupois) the arroha (3J imperial gallons for wine 2^ imperial 
gallons lor oil), the (li impcnal busheirt) In tlu cise of the 
cuiriney the old bpanish name of pi seta was retained for the 
unit (the franc, Ojd) The peseta is divided into 100 centesimos 
According to its par \alu( 25 22^ pesetas m about equal to £i 
but the ictual value of the peseta is about 7|d In law, there is a 
double standard of value, silver and gold, m the ritio ol 1,5^ to i 
But the only silver coin which is legal tender up to any amount is 
the 5-pcseta juiei, md the coinage of this is restricted One 
peseta pieces in silvi r lud 20 10* and 3 peseta pie-ces m gold are 

also current Before tlu introduction of the decimal monetary 
system the pt^sc bi was the fifth part of a peso duro, which was equal 
to 20 reali s de villon or r ilher more than a 5 franc piece 1 he only 
paper money consists of tin notes of the Bank of Spam 

Finance -Spanish finance passed through many vicissitudes 
dumng the i9lh century In the reigns of Ferdinand VII md 
Isabella II the creditors of the state had to suffer sevtial susjiensions 
of payments of the ir dues, and reductions bothof capital and inlerest 
During the Ri volulum, from 1868 to 1874 matters eulminaUd m 
bankruptcy Pavraents of interest were only m part resunn d ift<r 
the Kostoration m 1876 and m 1882 the govemment of King 
AJphonso XII projiosed arrangements to consohdati tlw floating 
and treisury ilebts of the Peninsula m the shape of /|7o,o<)o,ooo 
of 4% stock, redeemable m 40 years, and to reduce and consolid ite 
th( old exterior end mterioi debts, then exceeding /480, 000 000 in 
the form of ^78, 840, 000 ol exterior 4 dobt'^cxeinjit from luxation 
uiwlier an agroemont to that eflnet with the oounei! of foreign bond- 
holders in Dondon on the 28th of June 1882 — and £yy,ii4,o,QOO of 
pcipotual mtciior 4 % The colonial debts were not incluiled in 
those plans The debts of Spain were further increased in 1891 
by a consohdaiion of ;^io,oooooo of floating debt turned ulto 4% 
rudccroablu stock sjtnd ir to that of 1882, and this did not prevenst a 
fresh growth of flaiting debts out of annual deheits axeragiiig two 
to throe millions st» rling during the last quarter of the iglh century 
The floating debt m 1900 had swollen to ^(^24, 243, 300 The govern- 
ment of siliam having guaranteed the colomal debts. ©£ Cuba and 
of the PhiUppxius, w hen those colonnics were lost m i8g8, bpam was 
further saddled with, /40, 210,000 of colonial eonsohdited debts^ 
and with the expenses oT the wars amounting, besides, to ;^63,257,ooo 
Consequently, the Spanish government had once more to attempt 
to make both ends meet by asking its creditors to assent to the 
suppression of all the amortization of imperial an^l colonial debts, 
and to a tax of 20 % on the cou^ns of all the debts w hilst at the 
same time the Coites were asked to authonze a consolidation and 
liquidation of the floating and War debts and an annual mcrcasc 
of £^,200 oiKi in ilready heavy taxation Uhder tlies© modifications 
the Spanioh debt a 4 i the close ol the igth century, exclusive of 
/44,ooo,ooo of treasury debt, conw^ted of ;^.4i,73oooo of cxfurior 
debt, still temporarily cxempteci from taxation on the condition 
of being held by foreigners, 01 ;^27o,ooo 000 of 4% interior consols, 
and of £f}0,ooa,ooo of new 3% consol^, repl icing the war and floating 
debtsi. In Jamuary 1905 this total outstanding! debt of /4 15, 750,000 
had been roduw cl to ;^38 i,833joq<>, the capital sum was Itius approxi- 
mately equal to /2e)„ 8s per head, of the population, and the annual 
charge amouoted to about 17s 6d per head Between 1883 and 
1993 the re^venue of ‘^jiain vaned from £^e>,ooo 000 £4f>,ooo,oo&, 

and thn cxpemtitiMie w w aiqiroxmoajtcly equal, deficits were commoa 
townrdfl tno bognmma of tlus penod, surpluses towvrds the end 
For an analysis |0f the budget the year 1908 may be taken as tvpieil, 
inasmuch as tlade had tmn resumed its norm il condition, vfrvr 


the disturbing influence of tariff revision in 1906 and the failure 
of many crops in 1907 The estimates for 1908 showed that the 
revenue was denveii as follows Direct taxes on land, houses, mints, 
industry and eommercc, li\ estock, registration aets, titles of nobility, 
mortgages and salaries paid by the state 8,020,800 indirect 
taxes, including customs, excise, tolls and bridge and ferry dues, 
;^I4, 748,000, tobacco monopoly, lottery, mint, national property, 
Ivalancc from public treasury, &c , ^8,838,400 total /4i,627,2oo 
The principal items ol expenditure were Public debt, ^16,199,300, 
ministry of war, 301,100 mimstryof public works, Ac , ;^3, 679,540, 
pensions, ;^2, 881,400 Iht total was ^^40, 926, 740 

Constitution and Government — Spam is an hereclitar> monarchy 
the constitution of whu h was voted by the Cortes and became 
the fundamental law of the 30th of June 1876 This law fixes 
the order of succession as follows should no legitimate descen- 
dant of Alphonso XII survive, the succession devolves first 
upon his sisters, next upon his aunt and her legitimate descen- 
dants, and finallv upon the legitimate descendants of the 
brothers of herdmand VII “ unless they hivt. been excluded ” 
Should all lines become cxnnct, the nation ma\ elect its monarch 
The sovereign becomes of age on completing his or her sixteenth 
year He is inviolable, but his ministers art responsible to the 
Cortes, and none of his decrees is valid unless countersigned 
by c minister I he sov'ereign is grand-master of the eight 
Spanish orders of knighthood, the principal of which is that of 
the Golden Fleece (foison de Oro), founded m 1431 by' Philip 
of Burgundy Ihe cham of this order surrounds the royal arm<s, 
m which are included, besides the arms of ( astile, Leon, Granada 
and the lilies of the roy al house of Bourbon, the arms of Austria, 
S’c ily. Savoy, Brabant and others Tht national colours are red 
and yellow Ihe flag is divided into three lionzontal stripes, 
two red stripes w ith a vellow one betwe en bearing the ro yal arms 

The legislative authority is exercised by the sov'ereign in 
conjunction with the Cortes, a bodv composed of two houses — 
a senate and a chamlier of deputies Ihe senate is composed 
of members of three classes (i) meml)ers by right of birth 
or office — primes, nobles who possess an anniul income of 
60,000 pesetas {£2400), and hold the rank of grandee (grande), 
a dignity conferred bv the king eithei tor life or as an hereditarj 
honour, captams-general of the army, admirals of the navv, 
the patriarch of the Indies, archbishops, lardmals, the presi- 
dents of thecouniil of state or of the Supreme Court, and other 
high officials, all of whom must have retained their appoint- 
ments for two vears, (2) members noenmated bv the sovereign 
for lift, and (3) members elected three carh by the 49 provinces 
of the kingdom, and the remainder by veademies, univ'ersitics, 
dioceses and state corporations The members Ix-longmg to 
the first two classes must not exceed 180 in number ajitJ there 
may be the same number of memliers of the third class The 
senatorial electors m the provinces are (1) delegates of the 
lommunts and (2) all the members of the provimuil council, 
presided over bv the governor The lower house of the Cortes 
was eleeted bv a very limiteil franchise from 1877 to 1890, when 
the Cortes passed a reform bill which beiame law on the 29th 
of June 1890 This law re-cstahhshed universal male suffrage, 
which had existed during tlie Revolution, from i86g to 1877 
Under the law of tlie 29lh of June 1890 everv Spaniard who 
IS not debarred from his tnil and civ'ic rights by anv legal 
incapacitv, and has resided consecutively two ytais m his 
piarieh, becomes an elector on completing his iwentv -fifth v ear 
Soldiers and sailors in active service cannot v otc All Sjianiards 
aged 23 who arc not derks m holy orders can bo elected The 
same electoral law was extended to the municipal elect 10ns 

The executive administration is entrusted to a rL sponsible 
ministry, m which the president generally holds no portfolio, 
though some prime ministers have also taken chaige of one 
of the departments The ministerial departments ire Foreign 
affairs grace and justice, finance, interior, war, education 
and fine arts, marine, public woiks, and agriculture and 
commerce Under the secretary of stati for the interior the 
civil administration m each province is headed by a governor, 
who represents the central power m the provincial couniil 
(dipuiaaon provincial) which is also elected by' universal suffrage. 
The prov’iiiial councils meet > early, and are permanently 
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represented by a committee (commtsnon provinctal), which is 
elected annually to safeguard their interests Every commune 
or municipality has its own elected ayuntamtento {q v ), which 
lias complete control over municipal administration, with power 
to levy and collect taxes Its members arc stvied regidores 
or foncejales, and half their number is elected eveiw two years 
They appoint an alcalde or mayor from among themselves to 
act as president, chief executive ofTicei, and ju tue of the peace 
In the larger towns the alcalde shares his it pcmsibihties with 
several permanent officials called ienientes alcaldes The fun- 
damental law of 1876 secures to ayuntamicntos, and to the 
provincial councils, an autonomy which is complete within its 
own limits Neither the executive nor the Cortes mav inter- 
fere with provincial and communal administration, except when 
the local authorities exceed tlieir legal power to the detriment 
of public interests fins provision of the constitution has 
not always been strictly ob'-erved by the government 

Lad) and Justice — Spanish law is founded on Roman law, Gothic 
coi iinon law, and the national code proclumcd at the meeting of 
the Cortes at loro in 1501 (the Icya de I oro) 

The present civil code was put into force cm the ist of May 1889 
ftir the' whole kingdom The penal co le dates from 1870, and was 
modihcd m 1877 I h' comnu rcirl coele was put into lorcc on the 
22nd of August 1885 the rode of civil procedure on the 1st of April 
1881, and the code of crimin il jiroccdiue on the 22nd of June 1882 
There is a court of first instance in each of the 495 partidos judtctalcs 
or legal distnets, into which the kingdom is divided From this 
infcnor jurisdiction the appeals go to the 15 audtenctas terntoriales, 
or courts of appeal There is m Madnd a Supreme Court, which 
IS mole lied upon the French Cour de Cassation, to rule on points 
of 1 iw whe n appeals are made from the decisions of inferior courts, 
or when conflicts arise betwe en civ il and military jurisdu tion Whe n 
the law of the 20th of April 1888 established tnal by jury for most 
Climes and delicts, 49 audiencias crtmtnales, one in each province, 
wire created these are a sort of assize held four times a year The 
idminislration of justice is public The parties to a suit must be 
represented by counstl Ihe state is always rejnesented in every 
court by abogadns fiscales, public prosecutors, and counsel who arc 
nominees of the Crown 

Rthgion — Roman Catholicism is the established religion and 
the Church and clergy are maintained by the state at an annual cost 
of about 600 000 Ihc rel itions between Church and Stile and 
the position of the religious orders were defined by the concordat 
of 1851 remaining practically urn hanged until 1910 Jhcrc arc 
ten archbishoprics (Toledo Midnd Burgos Granada Santiago 
Saragossa Seville Tarragona Valencia and Valladolid) and forty- 
five bishoprics The archbishop of Toledo is primate Iht numbcT 
of monastic communities is about 3250 including some fnio convents 
for men and 2O50 for women Most of the religious orders carry 
on active educational or charitable work The monks number 
about 10 coo, the nuns 40 000 The immense majority of the people 
are professed adherents of the Roman Catholic faith so th it so 
far as numbers go Spain is still the most ‘ Catholic ” country in 
the world as it has long been styled With liberty of conscience 
during the Revolution, from 1868 to 1877 the Church lost ground 
and anti clerical ideas prevailed for a wlule in the centres of repub- 
licanism in Catalonia and Andalusia, but a reaction set in with the 
Restoration The governments of the Restoration showed the Church 
much favour, allowed the Jesuits and religious orders of both sexes 
to spread to an extent without precedent in the century and to 
take hold of the education of more than half of the youth of both 
sexes in all classes of society This revival of Church and monastic 
influence began during rhe reign of Alphonso XII 1877-1885 and 
considerably increascil afterwards under the regency of Queen 
Christina during the long minority of Alphonso XIII the godson 
of Pope Leo Xill Sjianish codes still contain severe penalties 
for delicts against the state rthgion is wTitcrs frequently discover 
when they give offence to the ccvlesi istital authorities Blasphemy 
18 punished by imprisonment The bishops sit in the superior 
council of elucatio’i and txerci-^e much influtnce on public instruc- 
tion Since 1S99 all boys have bten obliged to attend lectures 
on theology and religion during six out of seven years of their 
curriculum to obtain the BA degree Canon law and Church 
doctrine form an obhgaloiy part of the studies of men qualifying for 
the bar and magistracy By the constitution of 1876 non Cathohes 
w re only permitted to exercise their form of worship on condition 
that they did so in private without any public demonstration or 
announcement of then services The same rule applies to their 
schools, which are, however, numerously attended in Madrid, 
Seville Barcelona and other towns by children of Protestant 
families and of many Roman Catholics also A proposal to abolish 
these restrictions was made by the government in 1910 (see History, 
below) 

Education — A law of the i7tb of July 1857 made pnmary educa- 
tion free for the poor, and compulsory on all children of school age, 


originally fixed at six to nine years It proved impossible to enforce 
this statute and the majority ol Spaniards are still illiterate though 
in decreasing proportion at each census The pnmary scnools for 
both sexes are kept uji by the municipalities at an annual cost of 
about 11 000 000, to which the state contributes a small subvention 
The secondaiy schools of winch there must be at least one in every 
province, arc styled institutes and are mostly self supporting, the 
fees paid by the pupils usually cover the expenses of '’uch estab- 
lishments, which also receive subsidies from some of the provincial 
councils Spain has nine universities Madrid the must numerously 
attendcAl , Sal imanca the most ancient Granaila Seville Barcelona, 
Valencia Santiago Saragossaand Vail idohd The care also a faculty 
of medicine at Cadiz and a faculty of law at Oviedo Most of the 
universities arc self supporting from the feeJ? of tuafriculalions and 
of degrees Ihe stale also maintains a variety of technical schools 
for agriculture engineering architecture painting music, &c 
The whole system of public instruction is conirolle 1 bv the minister 
of education and an ad/i'-orj council A law p s ed on the ist of 
July 1902 requiics that all private schools must be authorizetl by 
the slate and arranges for their pciiodical inspection for the infoice- 
ment of proper sanitation nd discipline and for the u.)ipointment 
of a suitable staff of tcacheis Among the institutions affected by 
this law are numerous Jesuit and other ecclesiastical schools for 
boy-, nd a Jesuit umvcisitj’^ at Deusto near Bilbao whose jiupils 
luive to pass Ihcir final secondary examin itions and to take all 
degrees m the state establishments as free scholars The education 
of gals has been much developed not only in the stale schools but 
even more so in the convents which ediu ite more than half the gals 
of the upper and middle classes Manv gals attend the provincial 
institutes and some have successfully gone in for the B A degrees 
and even higher honours in the universities 

Defence — The Spanish army is. recruited by conscription 
liability to service begins with the first day of the calendar 
)ear in which the twentieth year is completed Except m 
extraordinary circumstances, the w'ar ministers have seldom 
called for more than forty to sixty thousand men annually, 
and of this contingent all who can afford to do so buy them- 
selves off from service at home by payment of £Go, and if 
drafted for colonial service by payment of £80 The period of 
service for all arms is twelve years — three with the colours, 
three m the first-c lass reser\e, six in the socond-class lescrve, 
which contains the suiplus of the annual contingent of recruits, 
and IS liable for one month’s training m every jear The war 
ministers can, and frequently do, send on unlimited fui lough, 
or place in the first-chss reserve, men who have not completed 
their fiist three _years, and thus a considc 1 able saving is made 
Brothers can take each other’s place in the service, and eldest 
sons of aged paients, or sons of widows, easily get exempted 
Spam IS dnided into seven military regions or army corps 
The strength of the regular army for many years varied 
between 85,000 and 100,000 m time of peace, and during the 
Carlist Wars, 1868 101876, Spam had 280,000 under arms, and 
nearly 350,000 during her more recent wars For 1899-1900 
the figures were only 80,000 The active army is divided into 
56 regiments of tl line with 2 battalions each, 20 battalions 
of rifles or cazadores, 2 Balearic Islands, i Melilla, 4 African 
battalions of light infantry, 2 battalions of rifles m the 
Canaries The cavalry includes a squadron of royal horse 
guards, 28 regiments of the line, remount and depot establish- 
ments, 4 regional squadrons m Majorca, the Canaries, Ceuta, 
Mehlld The artillery comprises 12 regiments of field artillery, 

I of horse artillery, 3 regiments and an independent division of 
mountain guns, and 7 battalions of garrison artillery The 
royal engineers are 4 regiments of sappers and miners, i of 
pontooners, i battalion of telegraph engineer^, i of railway 
engineer-, with cyclists, i balloon corps, and 4 colonial corps 
Other pel manent military forces are 1075 officers, 1604 mounted 
and 16,536 foot gendarmes, mostly old soldiers, and 14,156 
carabineers, all of them old soldiers The regular army, at 
the close of the wars m 1898, had 26,000 officers and about 
400 generals, but a law was afterwards made to reduce their 
numbers by filling only one out of two death vacancies, with 
a view to reach a peace establishment of 2 marshals, 25 
lieutenant-generals, 50 divisional- and 140 brigadier-generals, 
and 15,000 officers The total strength of the field army may 
be estimated at 220,000 combatants The military academies 
are Toledo for infantry, Segovia for artillery, Valladolid for 
cavalry, Avila for commissariat, Escorial for carabineers, Getafe 
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for civil guards, besides a staff college styled Escuela Supenor 
de Guerra at Madrid Numerous fortresses guard the Portu- 
guese frontier and the passes of the Pyrenees, but many of 
these are ill-armed and obsolete 
The navy is recruited by conscription in the coast or maritime 
distncts, which are divul^ into three naval captaincies general 
those of Ferrol Cadiz and C-artagena — at the head of each being 
a vice-admiral No attempt was made during the decade wlucn 
followed the Spamsh-Amcnoan War to replace the squadrons 
destroyed at Manila and Santiago de Cuba When the reconstruc 
tion of the navy was begun in 1908, Spain possessed 1 battleship 
2 armourctl cruisers 0 protected cruisers 5 destroyers and 6 torpedo 
boats All the laigcr vessels were old and of little value 
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of Its many illiistiations The best guidebooks arc H O Shea 
Guide to Spain and Portugal (London 1899), R Fotd Murrays 
Handbook for Spa n (2 vols London iQOti) , and C Baedeker Spam 
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Ultramar y poUncias exUangcras formada por la dtrcicion general de 
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Estados-Umdos, Francta y Alemama (Valencia 1904), T Gomez 
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History 

A — Ancient to a d 4^06 

Primitive Inhabitants —The origin and character of the earlv 
inhabitants of the Peninsula are unknown reeent conjectures 
on the subject, which have been many, are more bold than 
probable, and we must await the result of further excavation 
of prehistoric sites and further inquiries into the native in-'Cro- 
tions before we can hope for much certainty The Ror in^ 
whose acquaintance with the country began m the 3rd Csntur 
BC, mention three races Ibeiiins (in the east, north aid 
routh), Celts (rorth-v\c t) and Ccltihctians (centre), bu tin 
classification docs not help us fir Fhe me to-ciay of tin 
strange and ancient Basque tongue on llu western slc/p- s ol 
the Pyrenees and m \izcaya (biscay) — i tongue whnh is 
utterly unlike Celtic or Italian cr anv “ Incio (icrm 'nir ’ 
language— suggests that the Iberians may have been an older 
pecyple than the Celts and alien from them in race, Ihoigh 
the attempts hitherto m de lo connect Basque with anuen 
traces of strange tongues in Ihr Basque lands have nra 
)ielded clear results On the other hand, numerous place 
names show that parts of the Peninsula were once held bv 
Celtic speaking peoples, and it is, of course, possil Ic th’t 
Celts and Iberians may have foi me d a mixed race m t'nam 
regions Of other ancient races lililc tnec can be detected 
The Phoenicians were here tradi rs and not settlers, the Gn rks, 
though thej planted early rolonics ontheGulf ofLvons,oeci pied 
hardly any site souih of the P>rcnees and the seeming likeness 
m name of Sagunlum {qv) and the Greek island Zacvnthus is 
mere com< idcnce It is possible, howcv r, that after the Rom, 1 
conquest Italians drifted m, and it is fairl> certain that after 
the Roman Empire fell German conquerors brought German 
settlers, though in what numbers no wise man will guess 

Farliesi Historic Period — Phoenu lan traders probably reached 
Spam long before our historical knowledge of the Peninsula 
begins, possibly as early as the nth century BC 
One of their earlier settlements, Gadts (now 
Cadiz), has been called the oldest town m the world 
(or m Europe) which has kept a continuity of Ide and name 
from Its first origin But the Phoenician exploitation of Spam 
dates principally from after the rise of Carthage (q v ), the great 
Phoenician city of North Africa Carihagiman “ factories ’ 
were planted on many Spanish coasts a Nova Carthago (New 
Carthage, mod Cartagena) formed a Carthaginian fortress 
with the best harbour of south-eastern Spam The expansion 
IS attributed chiefly to the second h df of the 3rd centurj b c , 
and to the genius of the Carthaginian statesman, Ilamdcvr 
Barca, who, seeing his country dcpnvcxl b> Rome of her tradmg 
dominion m Suilv and Sirdinia, used Spvm, not only as a 
source of commercial wealth, but as an inexhaustible supply 
of warlike troops to serve m the Carlhaginun armies But 
Rome had alrtadv her e\ cs on the Spanish rnc n and mines, and, 
in the Second Punic W ar, drove Carthage finall> and completely 
out of tl c Peninsula (201 i c ) 

Roman Spain —The Romans div iclcd Spam into two “ spheres 
of administraiion ” {provincu e) Hit la r nr Cite nor, that is the 
norchorn d stnets which w'ere nearer to Italv, and Republican 
hurthcr cr U 1 cnor, the south lo each “ province Pirhd 
w is sent vcarly a governor, oficn wuh tlie mlc ^ 

proconsul The command-, were full of mililarv activity The 
south, indeed, and in pir k ular the fcitik v dlev of Anda- 
lusia, the region of the Cuadilqiuvir (hiutis) then called 
Baetica, was from the first fiii!\ ptactful Settlements of 
Italian veterans or of Spamsh <^oIdKis who had served for 
Rome were made at Hispili> (bcviUc) and at Cartcia rear 
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Gibraltar^ and a beginning was made of a Romanized provincial 
population, though in a somewhat half-hearted way. But 
in the north, on the high plateau and amidst the hills, there was 
incessant fighting throughout the greater part of the and century 
B c , and indeed m some quarters right down to the establish- 
ment of the empire 'fhe Carthaginians had extended their 
influence no great distance from the eastern coast and their 
Roman successors had all the work to do In the long struggle 
many Roman armies were defeated, many commanders dis- 
graced, many Spanish leaders won undying fame as patriot 
chiefs (see Numantia) Even where one Roman succeeded, 
the incapacity or the perfidy of his successor too often lost the 
fruits of success But though its instruments were weak the 
Republic was still strong, and the struggle itself, a struggle 
quite as much for a peaceful frontier as for aggrandisement 
and annexation of fresh land, could not be given up without 
risk to the lands already won So the war went on to its 
inevitable issue Numantia, the centre of the fiercest resistance, 
fell m 133 B c before the science of Scipio Aemilianus (see 
bciPio), and even northern Spam began to accept Roman rule 
and Roman civilization When in the decade 80-70 b c the 
Roman Sertonus {qv) attempted to make head in Spain against 
his political enemies in Rome, the Spaniards who supported 
him were already half Romanized There remained only 
some disturbed and unconquered tribes in the northern hills 
and on the western coast Some of these were dealt with by 
Julius Caesar, governor here in 6i b c , who is said also to have 
made his way, by his lieutenant Crassus, to the tin mines of the 
north-west in Galicia Others, especially the hill tribes of the 
Basque and Asturian mountains fringing the north coast, 
were still unqiuct under Augustus, and we find a large Roman 
garrison maintained throughout the empire at Leon (Legto) 
to overawe these tribes But behind all this long fighting, 
pacification and culture had spread steadily The republican 
administration of Spam was wise The Spanish subjects were 
allowed to collect themselves the taxes and tribute due to 
Rome, and, though the mineral wealth doubtless fell into +he 
hands of Roman capitalists, the natives were free from the 
tithes and tithej, system which caused such misery and revolt 
in the Roman province of Sicily On the other hand, every 
facility was given them to Romanize themselves, there was 
no competing influence of Hellenic or Punic culture and the 
uncivilized Spaniards accepted Roman ways gladly. By the 
days of Ocero and Caesar (70 44 b c ) the southern districts, 
at least, had become practically Roman their speech, their 
literature, their gods were wholly or almost wholly Italian, 
as Cicero and Strabo and other writers of these and the next 
few years unanimously testify Gades, once Phoenician, 
gained, by Caesar^s favour and the intercession of Balbus, a 
Roman municipal charter as mumctptmn that is, its citizens 
were regarded as sufficiently Romanized to be granted both the 
Roman personal franchise and the Roman city-nghts It 
was the first city outside of Italy which obtained such a 
municipal charter, without the usual implantation of Roman 
citizens (either poor men needing land or discharged veteran 
soldiers) from Italy 

Augustus (or Tiberius possibly) reorganized the administra- 
tion of Roman Spam Henceforward there were three pro- 
Tb 9 Empire, vinces (o) the north and north-west, the central 
2rBC~ table-land and the east coast as far south as New 
A D 406 ( arthage, that is, all the thinly-populated and un- 

quiet hill country, formed the province of Farraconensis with 
a capital at Farraco (Tarragona) under a legatus August! pro 
praetor e with a legion (VII Gemma) at Leon and some other 
troops at his disposal, (b) the fertile and peaceful west formed 
the province of Lusitania, very roughly the modern Portugal, 
also under a legatus August! pro praetore, but with very few 
troops, (c) the fertile and peaceful south formed the province 
of Baetica, i ailed after its chief river, the Baetis, under a pro- 
consul nominated bv the senate, with no troops These divi- 
sions (it will be observed) exactly coincide with the geographical 
features of the Peninsula Substantially, they lemaincd till 


the end of the empire, though Tarraconensis was broken up at 
different dates into smaller and more manageable areas Augus- 
tus also accelerated the Romanization of the land by planting 
m It many municipalities (coloinaeyoi discharged soldiers, such 
for example as Augusta Ementa (mod Merida), which de^ares 
by Its name its connexion with time-expired veterans and still 
possesses extensive Roman rums Either now, too, or soon 
after, imperial finance agents (procuratores) were appointed to 
control the revenues and also to look after the mines, which 
now became Imperial property, while a special praefectus 
administered the Balearic Islands The two principal features 
of the whole country during the imperial period are its great 
prosperity and its contnbutions to Roman literature Shut 
off from foreign enemies (though occasionallv vexed by pirates 
from Africa), secluded from the wars of the empire, it developed 
Its natural resources to on extent unequalled before or since 
Its iron and copper and silver and had were well known it 
was also (according to the cider Pliny) the chief source whence 
the Roman world obtained its tin and quite outdistanced in 
this period the more famous mines of Cornwall But such com- 
mercial prosperity characterized many districts of the empire 
during the first two centuries of our era Spam can boast that 
she supplied Rome with almost her whole literature m the silver 
age The Augustan writers had been Italians When thc\ 
passed away there arose in their places suth writers as the 
younger Seneca, the cpie poet Lucan, the epigrammatist Martial, 
the literary critic Quintilian, besides a host of lesser names 
But the impulse of the opening empire died away and successful 
commerce drove out literary interests With the 2nd lentury 
the great Roman-Spanish literature ceased it was left to other 
regions which felt later than Spam the stimulus of Romaniza- 
tion to enter into the literary tradition Of statesmen the 
Peninsula was less prolific The emperor Trajan, indeed, and 
his relative and successor Hadrian, were born in Spam, but 
they were both of Roman stock and Roman training The 
3rd and 4th centuries saw a decline in the prosperity of Roman 
Spam The confiscations of Septimus Severus and the ravages 
of barbarians in the middle of the 3rd century have both been 
adduced as causes for such a decline But while we need not 
doubt that the decline occurred, we can hardly determine 
either its date or its intensity without careful examination of 
the Roman remams of Sjjain Many of the best Roman rums — 
such as the aqueduct of Segovia or the bridge of Alcantara — 
no doubt date from before a d 200 Others are probably 
later, and indicate that prosperity continued here, as it did on 
the other side of the Pyrenees in Gaul, till the later days of the 
4th century — perhaps indeed not till the fatal winter’s night m 
40-67 when the barbarians burst the Rhine frontier and flooded 
Gaul and even Spam with a deluge from which there was no 
recovery (F J H ) 

B — From a d 406 to the Mafumtnedan Conquest 
The Barbanan Invasion and the Vtsigothtc Kingdom — With 
the irruption of the Vandals, the Suebi and the Alans, the 
history of Spain enters on a long period of division and confusion 
which did not end even with the union of the chief kingdoms 
by the marriage of Isabella and Ferdinand at the close of the 
15th century The function of the barbarians everywhere was 
to cut the communications of commerce, and the nerves of the 
imperial administration, thereby throwing the invaded country 
back into a fragmentary condition from which a new order was 
to arise in the course of centuries 
This function was effectually disthargcd in Spam by the 
Vandals and their associates, who plundered far and wide, 
and then by the Visigoths, who appeared as the 
“ foederati,” or duly commissioned defenders of 
the Romans The first-comers cannot be said to 
have conquered the country in the sense that they established 
a rule of their own They were not numerous enough for the 
execution of such a task, even if they had possessed the capaaty 
When m 428 Gaiseric, king of the Vandals {q v ), accepted the 
in\ itation of Bonifacius, the count of Africa, and passed out 



HISTORn 


SPAIN 539 

of Spam to found the Vand&l Icmgdom of Carthage, hiS whole obscure Suevic kingdom in the north-west, the effective mde- 
Wde numbered only 80,000 persons, including old men, women pendence of several districts, and the rule of others by the Roman 
aj^ children, and runaway slaves who bad joined him The senators, proves that the regions actually under Visigothic rule 
Sufibl, who romaaned, were certainly not more numerous were not extensive After the defeat and death of Alanc H 
Suchi small bodies could not have occupied so extensive a tern- (485-507) at V0U1II6 the shattered Visigoth power was preserved 
tory, even if they had scattered themselves m driblets all over from destruction at the hands of the Frankish king Clovis (qv) 
Its surface What they did was to rove about in hordes, plunder- by 1 heodonc, the Gothic king of Italy But on bis death the 
mg or levying blackmail The cowed inhabitants had been advance of the Franks began again Amahiic (507-531) fled 
trained out of all habit of acting for themselves by the imperial from Narbonne, to meet the usual violent end of a Visigothic 
despotism, and could only flee or submit There is probably king at Barcelona 

some truth m the assertion of Salvian that many of the subjects The Ime of the Visigothic kings of Spain begins, strictly speak- 
o£ the empire preferred poverty among the barbarians to the ing,with his successor Theudis(53i-548), an Ostrogoth appointed 
tyranny of the imperial tax collectors This would be pre- by Theodoric to act as guardian of Amalaric He cbaracitr ot 
eminently the case with the smaller landowners who formed the had acquired great possessions in the valley of the Visigotbic 
“ cunales,”^and who were in reality serfs of the fisc, for on them Ebro by marriage with a Roman lady It was a 
fell the maini weight of taxation, and they were confined to government, and not a people, which was established m Spam 
their position by oppressive laws The great landowners who withTheudis The Visigoths had been miuh Rom inized during 
formed the “ ordo senatorius ” had almost as much to fear from their establishment in Gaul, and we hear of no i xodus as having 
the agrarian insurgents known as who are indeed found accompanied Amalaric The example of Ihcudis is enough to 

acting with the Suebi, as f'-om the baroanans In time some show that the law of the Thcodosian code which forbade the 
of them took to “ living barbarously ” — that is to say, they marriage of Romans and barljanans was not regarded by the 
fortified their vilUs, collected an armed following and fought Goths It remained indeed unrepealed, as many hw^ have done 
for their lives^ families and property In some districts the since, long after it had become a mere dead Ictti r The gov em- 
inhabitants reverted to a state of tribal independence This ment which lame with Theudis, and fell to ruin withRodenc, 
undoubtedly was the case in the north, where the Asturians and may be aescnlred as having been at once Roman and bid 
Basques, the least Romanized part of the population, appear In so far as it was affected by the Visigoths it was influenced 
from the beginning of the age of barbanzation as acting for for the worse Their monarchy was elective Until the death 
themselves In the mountain country of Cuenca, Albacete, of Amalanc the choice was confined to one family, hut he was 
and the Sierra Nevaaa the natives known as the Orospedans the last of his line The kings tried to make the crown here- 
were entirely independent m the middle of the 6th century ditary, and the nobles, Visigothic semores, and Roman senatores 
But if there lay in this revival of energy and character the germs seized every opportunity to keep it elective Spam presented 
of a vigorous national life, for the time bemg Spam was thrown x forecast of the anarchy of Poland Of the twenty -three kings 
Ivack into the state of division from which it had been drawn between Theudis and Rodenc five were certainly murdered, one 
by the Romans— with tlie vital difference that the race now was deposed, and three were tonsured by tncks or open force 
possessed the tradition of the Roman law, the municipalities, Of the others some were passing phantoms, and the records of 
and one great common organization in the Christian Church the later times of the kingdom are so obscure that we cannot be 
No help was to be expected from the empire Unable to aid 'iure of knowing the names of all who perished bv violence 
Itself it had recourse to the Visigoths (see Goths) Ataulphus The administration which these kings of unstable authority 
(qv) ^he successor of Alaric, and the husband of liad to direct was essentially the Roman system The great 
Occu°at!oa Elacidia, daughter of the emperor Theodosiu-^, whom owners, whether nominally Visigoth or nominally Roman — 
ccupa o maiTicd against the wish of her brother semores or senatores — continued to enjoy all the privileges and 

Hononus, entered Spam m 412, as the ally of the empire He exemptions of the ordo senatorius in the last days of the empire 
was murdered m 415, but after the speedily ensuing murder of his They lived surrounded by multitudes of semi-servile colom, or 
murderer and successor Sigeric, Wallia(4i5-4i9), who was elected farmers, bound to the soil, of actual slaves, and of buccelaret, 
to the kingdom, continued his work He destroyed the Alans, who were free swordsmen to whom they gave rations {buccelatum, 
and drove the Vandals and Suelii into the north-west Then he soidiers'bread, or buccella, a portion) The curtales remained as 
handed Spain back to the impenal offiaals, that is to say, to before the victims of the fisc How far the fact that Theudis and 
weakness and corruption, and marched with all his people into the four next sovereigns were Anans affected their govern- 
the Second Aquitaine, the south-west of modern France, which ment is not very clear It prevented them from enjoying the 
had been assigned to them by Hononus as a home and a reward active support of the Catholic clergy But it is very doubtful 
From this date till the very end of the reign of Amalanc (511-* whether Christianity had spread much beyond the aties We 
531), the scat of the Visigothic kings was at Bordeaux, or hear of the conversion of pagans down to the last days of the 
Toulouse or Narbonne, and their mam interests were m GauL Visigothic kmgdom The spread of Mahommedamsm was so 
They continued to intiawene in Spam and to extend their influ- rapid in the first years after the conquest that it is impossible 
ence over iti But for an interval of more than twenty-five years to believe that the country had been thoroughly christianized 
they stood' apart Southern Spam was overrun and plundered Theudis, who made his headquarters at Seville, endeavoured 
by the Vaindals before their departure for Africa In 456 to complete his mastery of the diocese of Spam by occupymg 
TheodorK II (453-466) entered Spam as ally of Avitus, whom Mauritania Tingitana, but he was defeated bv the fbe 
he had himself raised to the empire m Gaul He defeated the imperial officers at Ceuta He was in due course viaigothic 
Roman senators of the Tarraconensis and the Suebi, putting murdered at Seville by Theudigisel (548-549) who 
their king to deatli, and advanced as far as M^nda But he was was hinistlf promptly slam The rtigns of his two successors, 
recalled to Gaul, and his return was accompanied by outrages Agila (549-554) and Athanagild (554-567), coincided v\ith the 
against the Roman cities Majorian (457-461), the last capable reign of Justinian and the temporary revival of the Eastern 
emperor of the West, proposed to make Spam the basis of his Empire Athanagild called on the imperial office rs to help him 
attack on the Vandals at Carthage till his fleet was destroyed against Agila, and paid for their assistance by the sui render of 
by them in the harbour of Carthagena The fratricidal murderer the province of Baetica On his death there was an obscure 
andsuccessorof Theodoric, Euric (466-48 5) followed his brother’s interregnum of five months, which ended b> the election of 
policy in Spam With the extinction of the Western Empire Liuva (567-572), the governor of Narbonne, the surviving 
(47^ or 479) the kings of the Visigoths became more and more remnant of the Visigoth power to the north of the Pyrenees 
the representatives of authority, which they exercised on Roman Liuva did not come to Spain, but associated his brother Leovigild 
lines, and with an implied or formal deference to the distant (567-586) with him The reigns of Leovigild and of his son 
emperor at Constantmople But the continued existence of the Reccaied are the greatest in the list of the Visigoth kingdom in 
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Spain The father was manifestly a man of great energy who 
cowed his unruly nobles by murder, forced the Orospedans to 
recognize his superiority, swept away the Suevic kingdom which 
had lingered in the north-west, and checked the raids of the 
Basques To secure the succession in his family he associated 
his sons Hcrmenegild and Reccared wi+h himself He was the 
first Visigothic king who wore the crown, and it would appear 
that he threw off all pretence of allegiance to the empire The 
senes of the Visigothic gold coins begins with him, and it is to be 
noted that while the earliest arc struck in the name of the emperor 
Justinian, the imperial superscription disappears m the later 
Leovigild drove the imperial officers from Seville and Cordova, 
though they still retained control of the coast His son Hermcne- 
gild, to whom he entnisted the government of Bactica, was 
married to a Prankish print css Intermarriages had not been 
untorninon between P'rank and Visigoth, but they had rarely 
J(d to any other result than to subject the Anan ladies who were 
sent from Spam, or the Catholic ladies who came from France, 
to blows and miirdtr by their husbands and their husbands’ 
families Ingund x the Prankish wife of Hermcncgild, with the 
help of Leantlrn, archbishop of Sexillc, the brother and pre- 
decessor of the more famous Isidore {q v ), persuaded her husband 
fo renounce Aiianism He revolted against hia father, was 
1 educed to submission and executed in prison 

The reign of Rcccarcd (586-601) is famous in Spanish historv 
for the cstxblishiuent of Caiholicism as the religion of the state 
Receared must have seen from the example of the Franks that 
the support of the (hunh was a great element of strength for 
the Crown lie made the change at the Third Council of Toledo 
If Reccared hop d to secure the perpetuance of his dynasty he 
was mistaken Ills son Liuva the second (601-603) was murdered 
bv an Anan reaction headed by Wittenc (603-610) The 
( atholics re gained power by his overthrow, but they could not 
give stability to the state A succession of obscure “ priests’ 
kings,” who are but names, followed Gunthemar (610-612), 
Sisebut (612-620), Reccared II (620-621), Swintella, associated 
with his son Rcccimcr (621-631), Sismand (631-636), Chintila 
(636-64ok fulga (640-641 ),( hmdaswinth (641-652), Rccccswinth 
(649-672) The growing weakness of the Merovingians saved 
them from serious attack, though not from occasional mvasion on 
the north ^ Ihe prostption of the empire in the Fast by Avar 
and Persian invasions enabled them to dnve the imperial officers 
from the coast towns But the kingdom was growing internally 
weaker 1 he nobles were strong enough to prevent the monarchy 
from becoming hereditary The Chureh seemed to exert great 
power, but it had itself become barbarized by contact with kings 
and nobles Violent persecutions of heretics and of the numerous 
Jews brought m new elements of discord Wamba (672-680) is 
credited with an attempt to reform the state, but he was tonsured 
while unconscious from illness or poison, and disappeared into a 
religious house PIis successors again are but names, Euric 
(680-687) and Egica (687-701) Witiza (697-710) has more 
substance He was in aftertimes denounced as a monster of 
vice, whose sms accounted for the Mahommedan eonejuest 
Contemporaries speak of him with respect, and he appears to 
have been a well-meining man who endeavoured to check the 
corruption of the clergy and the persecution of the Jews, and who 
resisted the di( tation of the pope Ills reign ended in turmoil, 
and peril xps bv murder With Rodoric, whose “ tumultuous ” 
e lection w is the work of W itiza’s enemies, the line of the Visigoth 
kings is considered to have ended 
Ihe Visigoth kingdom presents an appearance of coherence 
which was \er;y far from corrc<^pondmg to the reality At the 
Orgaaiza- suiTounded by his household of 

Hon ot the leude^, and aided by the palatines, great officers of 
visi^tbie state imitated from the imperial model At the head 
Kingdom provinces, eight in number, were dukes, and 

the cities were goxerned bv counts Both were, at least in 
theory, offieers named by the king and removable by him The 
king wis adxi ed by councils, m^de up bv a combination of 
a senate of the great men, and of tlv teclesiast'cal councils 
which had met under the Roman rule and that of the tolerant 


I Anan kings The formation of the council was not complete 
until the establishment of Catholicism as the state rehgion 
But from the reign of Reccared till the Arab invasion they met 
sixteen times in all, generally at Toledo in the church of Santa 
Leocadia Purely ecclesiastical matters were first discussed by 
the clergy alone Then the great men, Visigoth and Roman, 
joined with the clergy, and the affairs of the kingdom were 
debated The Leges Wtstgothorum were elaborated in these 
councils (see Germanic Law) But there was more show than 
reality m this parade of government by free discussion and by 
law There was no effective administration to enforce the law 
The Mahommedan Conquest — How utterly weak it was can 
be seen from the fact that it was shattered by the feeble Moslem 
invasion of 711 The danger from Africa had been Moslem 

patent for half a century During the reign of invasion, 

Witiza the Moslem masters of northern Africa had 
pressed the town of Ceuta, the last remnant of the Byzantine 
possessions, very closely, and it had been relieved by supplies 
from Spain Only the want of ships had prevented the Mahom- 
medans from mastering the town, and crossing the straits and 
now this dcfidency was supplied by the Christians themselves 
It seems to be certain that Julian, the imperial count or governor 
of ( euta, acting in concert with the family and f u tion of Witiza, 
who sought his help against Rodcnc, provided vessels to trans- 
port the Berber Tank (Tariq) across the straits lank, the 
general of the caliph’s governor m northern Africa, Musa b 
Nosair, was invited as an ally b> the conspirators, who hoped to 
make use of him and then send him back He came with a small 
force, but with the certainty of finding allies, and on being joined 
b> another detachment of Berbers marched inland On the 
19th of July 71 1 he met Rodenc near the I ago de la Janda 
between Medina Sidonia and Vtjer de la hrontera He had 
perhaps already been joined by Spanish allies It is at least 
certain that in the battle the enemies of Rodenc passed over to 
the invader Ihe Visigoth king was routed and disappears from 
authentic history There is some probability that he did not 
perish in the battle, but escaped to fall two years later, at 
Seguyjucla near Salamanca, m action with Merwan the son 
of Musa A single blow delivered as much by Christian 
as bv Moslem hands, sufficed to cut the bond which seemed to 
hold the kingdom together, and to scatter its fragments all 
over the soil of the Peninsula Through these frag- The Ma- 
ments Tank marched without a single check of im- hommedan 
portance Before the end of 7 1 1 he had adv anced as Conquest 
far north as Alcala C6rdova fell to a detachment of his army In 
712 Musa joined his lieutenant, and the conquest of the south was 
completed M6nda was the only town which offered an honour- 
able resistance During 713 and 714 the north was subdued 
to the foot of the mountains, and when Musa and Tank wen 
recalled to Damascus by the caliph the progress of the Moslems 
was not delayed In 718 they crossed the Pyrenees, and con- 
tinued their invasions of Gaul till they met the solid power of the 
Austrasian Franks at Poitiers 732 (see Charles Martel and 
Caliphate, B 6, 10) The rush of the Mahommedan flood 
s(nt terror all over Europe, but the little opposition it encountered 
south of the Pyrenees is to be easily explained, and the victory, 
though genuine, was more specious than substantial That the 
lieutenants of the caliph at Damascus should take the place of 
the Visigoth kings, their dukes and counts seemed to many no 
loss and to a still greater number a gam The great landowners, 
to whom patriotism was unknown and whose religious faith was 
tepid, were as ready to pa> tribute to the caliph as to render 
service to one of their own body who had become king bv violence 
or intrigue On the part of the Arabs, who, though a small 
minority of the invaders, were the ruling element, Ihere was a 
marked absence of proselytizing zeal They treated the occupa- 
tion of Spain as a financial speculation more than as a war for 
the faith The Arab, though he produced Mahom- 
medanism, was the least fanatical of the followers of ^rabRu'e^* 
the Prophet, and was not only willing but desirous to 
leaae to all men who would pay tribute the free exercise of their 
religion He cynically avowed a greater liking for the poll lax 
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paid by the Christian than for his conversion The Spanish 
Roman and the Visigoth, so called, of that epoch of poorness of 
spirit, accustomed as he was to compound with one master after 
another, saw nothing dishonourable in making such an arrange- 
ment That It was made is matter of record In Murcia the 
duke whom the Arabs knew as Tadmir became a tributary prince, 
and his family retained the principality for generations He no 
doubt contrived to induce the Arabs to recognize him as the 
owner of what had been public domain, and made an excellent 
bargain The family of Witiza did obtain possession of an 
immense stretch of the land of the state in Andalusia on condition 
of paying tribute One of them, by name Ardabast, was depru cd 
of his holding at a later date on the ground that he held more 
land than could be safely left in the hands of a Christian Fvery- 
whcrc landowners m ide the bargain, and the monasteries and 
the eitu s followc d their example Nor was submission and pay- 
ment of tribute all that they were prepared to give Many pro- 
fessed themselves converts to Mahommedanism In the north 
one great Visigoth family not only accepted Islam, but founded 
a dynasty, with its capital at Saragossa, which played a stirring 
part m the 8th and 9th centuries, the Beni-Casi, or Beni-Lopt 
To the mass of the population the conquest was, for the present, 
a pure gam The Jews, escaped from brutal persecution, were 
the eager allies of the Arabs As the conquerors swept away the 
Roman fiscal system, which the Visigoths had retained, and re- 
placed It by a poll tax (w'hu h was not levied on old men, women, 
children, cripples or the very poor) and a land tax, the gam to 
the downtrodden serfs of the fisc was immense They acquired 
personal freedom Add to this that a slave who professed Islam 
could secure his freedom, at least from slavery to a Christian 
master, that Ananism had not been quite rooted out, that the 
country districts were still largely pagan, and it will not appear 
wonderful that within a generation Mahommedan Spain was full 
of renegades who formed in all probability a majority of its 
population and a most impc^rtant social and politual element 
The Arabs at first were content to take a fifth of the land to 
constitute the public domain, or khoms, out of which fiefs held 
on military tenure w ere provided for the chiefs of the conquering 
army 

If this moderate policy had been or could have been steadily 
pursued, the invaders would in all probability have founded a 
lasting stati But it could not be pursued, since it required for 
Its application a consistency, and a power to act on a definite 
political principle, of which the Mahommedan conquerors were 
absolutelv destitute Nor had Spain been conquered by a single 
race The invaders were a coalition of Arabs, Syrians and 
Berbers The Ar \h was incurably anarchical, and w as a noble who 
had no political idea except the tribal one That their personal 
dignity must be asserted and recognized was the first article 
in the creed of thtse descendants of the heroes of the desert 
They looked down on the Syruin, they thought the Berber a lout 
ind a plebeian, they scorned the renegade, and called him a slave 
and son of a slave They fought out the old tribal rivalries of 
Arabia on the banks of the Guadalquivir and on the Vega of 
Granada Ihcy planted the Berber down on the bltak, ill- 
w atered, and wind swept ce ntral plateau He re\ oltcd, and they 
strove to subdue him by the sword He dcserttd his poor share 
of the conquered land, and in many cases returned to Africa 
The conflict for the caliphate (qv) between Omavvad and 
Abbasid removed all shadow of control by the head of the 
Mahommedan world, and Spam was given up to mere anarchv 
The tre ities madt with the C hristians were soon Molatcd, and it 
seemed as if Islam would destroy itself From that fate it was 
preserved by the arrival in Spam of Abdurrahman (Abdarrah- 
man b Moawiya) the Omayyad (758), one of the few princes of 
his house who escaped massacre at the hands of the Abbasides 
With the help of his clansmen among the Arabs, and to a large 
extent of the renegades who counted as his clients, by craft, by 
the sword, by keeping down the fanatical Berber element, and 
by forming a men enary army of African negroes, and after thirty 
years of blood and battle, Abdurrahman founded the independent 
amirate, which m the loth century became the caliphate of 


Cordova It was an Oriental monarchy like another, strong w hen 
the amir was a strongman, weak when hi w is nut, but excepuon- 
ally rich in able men Its rulers b d to fight the Arab nobles a^ 
much as the Christians, and the real basis of their power was thi ir 
slave army of negroes, or of Christian slaves, 1 ugely Slavonians 
sold by their German captors to the Jew slav i tr ders of Verdun, 
and by them brought to Spam These j ni suits at lirs„ 
gave them victory, and then destroyed them 
Suih a kingdom as this needed only attack from a rroie 
solidly organized power to be shattered Ibe Chn ti in inemit > 
of the Mahommedan > were foi long weak and no 1 ^s tjaa 
anarchical than themselves, but thev wcie never stitcsof 
altogether wanting, and thev had, what the Arab 
and Berber had not, a tradition of law and a ccpaeity for form- 
ing an organized polity and a ‘^tate Ihty are to be sought for 
along the line of the mountains of the north In the centre were 
the Basques, dwelling on both sides of the Pyieiiecs, who kept 
against the Mahommedan the independenic they had vind cated 
against the Visigoth On the ca t of the Basijues, along the hue 
of the Pyrenees, were others of kindnd blood, who al o kept a 
rude freedom on the slopes and in the valleys i f the mountiins 
The Arab passed through then., going and returning to and from 
Gaul, but he never fully conquered them Ihe names of their 
leaders Gan i Jemintz and Inigo Arista are altogether legendarv 
But here were the roots of the k ngdom of Na, xrrc,of Sobi id e 
and Aragon In the earliest times their must pressing foe w is 
not the Arab or Berber so much as the C trohngian It was vt 
their hands that Charlemagne (qv), while returning from his 
expedition to Saragossa, suflered that dis-’ster to his rearguard 
at Ronecsvalles wh oh is more famous m poetry than important 
in history With the aid of the Spam h Moslem Bcni-Casi the 
Basques drove off the counts and w irdens of the man lies of 
the Carolingians On the eastcin extremity of the Pvienees 
the Franks found no native free population Here, munly 
under the leadership of Louis the Pious, they formed the 
Marea Hispanica, where Franki'h counts and wardens of the 
marches gradually gamed ground By the reign of Charles 
the Fat a prmcipality had been founded Wilfred the Hairv — 
the Comes J ello us, so called because his euuntship was poor 
and covered with serub wood, and not because the palms of 
his hands were covered with hair as the legend has it — became 
the founder of the counts of Barcelona 
The greatest destiny was preserved for the Christian remnant 
whii h stood out to the west of the Basques, m the mountains of 
Asturias Pelayo, whom they chose for king, and his vietorv of 
Covadonga, arc wellnigh as legendary, and arc quite as obscure 
as Garci Jimcncs and Inigo Arista Yet it is i ertam that in this 
region were planted the seeds of the kingdom of ( astile ind Leon, 
the dominant power of the Spam of the future The tot il silence 
of the contemporary e hronicle, called bv the name of Isidore of 
Beja, shows tint in the south of Spam, where the writer lived, 
nothing was known of the resistance made m the north The 
next Christian authorities belong to the latter part of the qth 
century It is therefore with the warning that the dates can 
only be given as probably correct that the three first Christun 
kings can besaidtohave reigned from 718 to 757 Pelayo(7i8- 
737), his brother Favila (737-739) — of whom we only know that 
he is said to have been killed by a bear while hunting— and 
Alphonso I , the Catholic (739-7 S?), stand as little more than 
names While the invasion of Gaul was still going on Manuza, 
the chief of the Berbeis settled in north-western Spam, hicl 
rev oltcd against the caliph’s lieutenants In 740 came the gicat 
general revolt of the Berbers In 750 plague, following on drought 
and famine, swept away thousands of conejuered and i onquerors 
alike Amid the general desolation Alphonso I duke of Canta- 
bria and son-in-law of Pelayo, constituted the king- 
dom which the Arabs called Gallieii It answered Qaiucim!^ 
closely to the old Roman province of the same name — 
extending from the Bay of Biscay to the line of the Ducro, from 
the ocean to the foot of the mountains of Navarre Internally it 
was divided into two belts Along the shores of the bay, and m tht 
1 vallev s of the mountains to the north and west it was inhabited. 



542 

but a great belt of desolation separated it from the regions in 
which the Moslem were fighting out their own quarrels Alphonso 
swept all through that region, already more than half depopu- 
lated, slaymg the lingering remnants of the Berbers, and carrying 
back the surviving Christians to the north Bchmd that s^eld 
of waste the Christian kingdom developed, from the death of 
Alphonso I to the reign of Ramiro II (931-950) it was subject to 
no serious attack, though raids on the frontier never ceased 
Norse pirates appeared on the coast m the 9th century, but made 
no permanent settlements As the population grew, it pushed 
down to the plain of Leon and Castile The advance is marked 
by the removals of the capital forward from Cangas de Ona to 
Oviedo, from Oviedo to Leon, and by the settlement of adven- 
turous frontier men in the ancient Bardulia, which from their 
“ peels,” and towers of strength, gained the name of Castilla — 
the castles Burgos became its centre The Montana (hill 
country) of Burgos, and m particular the district called the Alfoz 
of Lara, was the cradle of the heroes of the Castilian share in the 
reconquest — the count Porcellos, and the judge of the people, 
Lam Calvo, the infantes of Lara, the bastard Mudarra, and 
Ruy Diaz of Bivar, in whose lives legend and history are mingled 
beyond disentanglement, and of whom some are pure figures of 
romance By a process which was going on elsewhere in Europe 
the frontier settled into a new political organism As the Marca 
Hispanica on the east became the county of Barcelona, so the 
chiefs of Bardulia became the counts of Castile, then the count 
of Castile, the rival of the king at Leon, and in time the king of 
Castile, and head of Christian Spam 
There is much in the internal history of that kingdom which 
stands apart from the general development of western Europe, 
fiom which It was shut out In all the long period from Pelayo to 
Ramiro II only one event occurred which had much tendency 
to bring the Christians of the north-west into close relations 
with their neighbours of the same faith north of the Pyrenees 
This was the discovery, or, in strict ecclesiastical language, the 
“ invention ” of the body of St James the Apostle in the reign 
of Alphonso II the Chaste (789-842) The shrine at Santiago 
in Gallicia was accepted m an age when evidence and criticism 
were words of no*meanmg, and it attracted pilgrims, who brought 
trade But, apart from this opening for foreign influence, the 
Christians were left to develop their order untouched by alien 
examples, and they developed from the Visigoth monarchy 
The men who raised Pelayo on the shield believed themselves 
to be electing a successor to Roderic, and mdeed they were 
They continued for a time to call themselves Goths, and to 
claim Gothic descent, which had become for them very much 
what descent from the companions of the conqueror was to 
Englishmen of the 14th or 15th centuries and later — another 
name for nobility of blood There wro the same king possessing 
theoretically almost absolute power, both administrative and 
legislative, the same nobles who limited his effective power by 
rebellion, their constant effort to keep the crown elective, and 
his no less steady, and by the loth century victorious, effort to 
make it hereditary, the same distinction between the few free, 
who are also the rich owners of land, and the many serfs, who are 
partial bondsmen, or the slaves pure and simple But the fact 
that every arm was needed for the raids on the frontier, and to 
provide settlers who should also be garrison for the regained 
lands, worked for freedom The serf, who was also a soldier, 
revolted against bondage The chief \dio had to “ peexple ” a new 
and exposed township had to tempt men by freedom and secure 
rights to follow his banner Tlie mfluemes which by the 13th 
century had abolished serfdom in western Spam were all at 
work before the reign of Ramiro II In spite of revolts and 
of fratricidal stiug^les a state was formed To the east of it, 
the Navarre se, having rid themselves of the Carolmgian counts 
and marchers, had made a kingdom in their mountains, and 
beyond them the little free territories of the central Pyrenees 
were advancing, m subordination to the Navarrese king at 
Pamplona The Arab called them the Christians of A 1 Frank, 
and distinguished them from the Gallicians 
The 10th century and the first years of the nth saw a great 
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set-back of the Christian revival Dissensions among them- 
selves coincided w‘ith an energetic rally of the Moslem power. 
From the foundation of the amirate by Abdur- 
rahman I (758-790) to the beginnmg of the reign of 
Abdurrahman III (912-961) Mahommedan Spainhad Amirmtt 
shared the usual fortunes of an Oriental monarchy 
A strong amir, such as Abdurrahman I or his ^ 
grandson Hakam I, (796-822), could enforce obedience by arms, 
or by murder, but it was the rule of the most pugnacious and the 
hardest hitter Even with him it was often only apparent 
On the upper frontier, which is now Aragon, the Visigoth 
Bcni-Casi ruled, doing homage and paying tribute intermittent^, 
supported by a loyal population of native Mahommedans, whose 
Christian or nominally Christian fathers had been theu: fol- 
lowers before the conquest The “ Moors,” so called, who 
afterwards filled the kingdom of Aragon were of native blood. 
Toledo, relying on the immense military strength of its position, 
was more often m rebellion than m subordination The mas- 
sacre which Hakam I effected by a lavish use of fraud cowed 
It only for a time Abdurrahman III found it independent 
again when he came to the throne, and had to besiege it for 
two years before il yielded The renegades grew in numbeis, 
and in faith Under the influence of orthodox Berber teachers 
their fanaticism was turned against the amir himself Hakam, 
a wincbibbcr much suspected of heterodoxy, had to expel 
thousands from his capital Ptrt went to people the town of 
Fez, newlv founded in the Morocco, by the Idrisites Part 
wandered eastward to found a Mahommedan state in Crete. 
Under the stimulus of Berber fanaticism tlie toleration first 
shown to the Christians x.as turned to persecution A counter 
fanaticism was aroused m them, and for years tlte “ Martyrs of 
Cordoba ’ continued to force the often reluctant cadis to behead 
them, b\ blaspheming the Prophet The relations of the amir 
to the Chn tian bishops were very much those of the Ottoman 
sultan to the Greek patriarch There were Spaniards who, 
like the Greeks of the Ph\nar, were the servile instruments of 
their Moslem master Under Abdurrahman II (822-852), who 
spent his life listening to a favourite and highly accomplished 
Persian tenor and in the company of dancing girls, and under 
Mahommed I (852-886), the niggardly Mondhir (886-888), 
whose tune was short, and Abdalla (888-912), who was feeble, 
the amirate was torn to fragments 

From this state of anarchy the amirate was saved by Abdur- 
rahman III (912-961), the Akbar of his race He came to the 
throne when half a century of war and murder had 
produced exhaustion The country was swarming uadwAb- 
with brigands, and the communications were so dumbmma 
dangerous that seven years had been known to pass 
during which no caravan travelled from Cordova to Saragossa. 
There was a disposition on all hands, save among the irrecon- 
cilable Christians of the Sierra de Ronda, to accept peace under a 
capable master The Arabs were beaten down, and the renegades 
had gamed most of what they fought for when the aristocracy 
was cowed Abdurrahman III , an Oriental ruler of the great 
stamp, industrious, resolute, capable of justice, magnificent, 
and free handed without profusion, was eminently qualified to 
give all that his people wanted The splendour of his reign is a 
commonplace He restored order even in the Ronda, and then 
he took the field against the Christians He obeyed the rule 
which has called upon all the intelligent governors of Spam to 
make sure of the African coast by occupying it He saw the 
Christian princes of the north become his vassals and submit 
to his judgment in their quarrels Bu^ within a period not so 
long as his own fife his dynasty was cxtmcL and his kingdom 
m fragments 

Hakam II (961-976), Abdurrahman’s son, ascended the 
throne m mature years., and contmued his father’s policy A 
lover of books, he gave protection to writers and thinkers who 
were not strictly orthodox From his Christian neighbours he 
had nothmg to fear The anarchy which broke out m the north- 
west, the kmgdom now called Leon, on the death of Ramiro II 
— ^whose sons fought among themselves — and the endless 
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conflicts between Leon and Castile, rendered the only formidable 
Christian kingdom powerless Even on Hakam’s death the 
power of the caliphate was exercised for some thirty years with 
great vigour In his old age, one of his wives Sobh (the Day- 
break), a Basque, bore him the first son bom in his harem To 
this son Hisham IL (976- ?) he left the crown The rule 

went to the sultana, and her trusted agent Ibn Abl ‘Amir 
Mahommed ben Abdallah — an Arab of noble descent, who m 
his early life was a s( ribe, and who rose by making himself useful 
■first to the ministers and to the favourite wife By them he was 
promoted, and in time he brought their rum By her be was 
made hapb — lord chamberlain, prime minister, great domestic, 
alter ego, in short, of the puppet caliph— for HishSm II in 
Admtnia- all his long life was nothing else — and in due time 
trationof he reduced the sultana to insignificance The 
Mmnaur administration of Mahommed ben Abdallah, who 
took the royal name al-Mansur Billah the victorious 
through 'God ”) and is generally known as Mansur {q v ), is 
also counted among the glories of the caliphate of Cordova 
It was the rule of a strong man who made, and kept under 
his own control, a janissary army of slaves from all nations, 
( hnstian mercenaries from the north, Berbers and negroes 
from Africa With that host he made fifty invasions into the 
Christian territory A more statesmanlike conqueror leading 
a people capable of real civilization would have made five, 
and his work would have lasted Mansur made raids, and left 
his enemies in a position to regain all they had lost ft mattered 
little that he desolated the shrine of St James at Compostella, 
the monastery of Cardtna in Castile, took Leon, Pamplona and 
Barcelona, if at the end he left the roots of the Christian states 
firm m the soil, and to his son and suc(essor as hapb only a 
mercenary army without patriotism or loyalty In later times 
Christicui eiclesiastKal wiiters, finding it difficult to justify 
the uhbroken prosperity of the wicked to an age which believed 
in the judgment of God and trial by combat, invonUd a final 
defeat for Mansur at Calatanaxor He died m 1002 undefeated, 
but tacked by anxiety for the permanent e of the prosperity of 
his house His son Mozaffar, kept the authority as hapb, always 
m the name of Hisham IT , who was hidden away m a second 
palace suburb of Cordova, 7 ahira But Mozaflar lasted for a 
short time, and then died, poisoned, as it was StUd, by his brother 
Abdurrahman, called Sanchol, the son of Mansur by one of 
the Christian ladies whom he extorted for his harem from the 
fears of the Christian princes Abdurrahman Sanchol was vam 
and feather-headed He extorted from the feeble caliph the 
Abduf successor, thereby deeply offending the 

rabmaa princcs of the Omayyad house and the populace 
Saaobot of (_ ordova He lost his hold on his slaves and mer- 
cenaries, whose chiefs had begun to think it would be more to 
their interest to divide the country among themselves A palace 
Bndotibe revolution, headed by Mahommed, of the Omayyad 
Bmpirt of family, who called himself A 1 Mahdi Billah (guided 
Abdur- by God), and a street not, upset the power of 
rabmaa III Cordova while he was absent on a 

raid against Castile His soldiers deserted him, and he was 
speedily slaughtered Then m the tw inkling of an eye the whole 
edifice went into rum The end of Hishfim II is unknown, 
and the other princes perished in a frantic scramble for the 
throne in which they were the puppets of military adventurers 
A score of shifting pnni ipahties, each ready to holp the 
Christians to destroy the others, took the place of the (dliphate 
The fundamental difference ^tween the Moslem, who know 
only the despot and the Koran, and a Christian people who have 
— ^the Church, a body of law and a Latin speech, was 
oftbe seen in the contrast between the end of the 

ChHatiaa greatness of Mansur, and the end of the weakness 
Kiagdmam yf bis Christian contemporaries The first left no 
trace The second attained, after much fratricidal strife, to 
the found ition of a kingdom and of institutions The interval 
between the death of Ramiro II m 950 and the establishment 
of the kingdom of Castile by Fernando I m 1037 is on the sur- 
fa'C as anarchical as the Mahommedan confusion of any time 


The personages are not anywi^-e heroic, even when Uke 
Alphonso V (999-1027) they were loyal to their duty. Sanchu 
the Fat, and Bermudo II the Gouty, with their shameless feuds 
m the presence of the common enemy, and their appeals to the 
caliph, were miserable enough But the emancipation of the 
serfs made progress Charters began to be given to the towns, 
and a class of burghers, endowed with rights and armed to 
defend them, was formed, while the council of the magnates 
was beginning to develop into a Cortes The (ouncil over 
which Alphonso V of Leon and h’S v/ife Gelona (j e Elvira) 
presided in 1020, conferred the great model charter of Leon, 
and passed laws for the whole kingdom The monarrhv became 
thoroughly hereditary, and one mam source of anarchy was 
closed By the beginning of the nth century the leading plate 
among the Christian kings had been taken by ssachothe 
Sancho El Mayor (the Great) of Navaire He was Great of 
married to a sister of Garcia, the last count of Nayrre 
Castile Garcia was murdered by the sons of Count Vela of 
Alava whom he had despoiled, and Sancho took possession of 
Castile, giving the government of it to his son Fernando 
(Ferdinand I ), with the title of king, and taking the name 
of “ king of the Spains ” for himself It was the beginnmg 
of attempG, which continued to be made till 
into the 1 2th century, to obtain the unity of of Caatue, 
Christians by setting up an emperor, or king of “Pmperor 
kings, to whom the lesser crowns should be subject oftbe 
Fernando was married to a daughter of Alphonso V ” 

of Leon Her brother Bermudo, the last of his bne, could 
not live in peace with the new king, and lost hjs life in the 
battle of lamaron, in a war which he had himself provoked 
Fernando now united all the north-west of Spam into the 
kingdom of Castile and Leon with Gallicia Nav arre was left by 
Sancho to another son, Garcia, while the small Christian states 
of the central Pyrenees, Aragon and Subrarbe with the Ribagorza 
went to his other sons, Ramiro Sanchez and Gonzalo 
Fernando, as the elder, called himself emperor, and asserted a 
general superiority over his brothers That he took his position 
of king of kings seriously would seem to be proved by the fact 
that when his brother Garcia attacked him in 1054, and was 
defeated and slain at Atapuerca, he did not annex Navarre, but 
left his nephew , Garcia’s son, on the throne as vassal The Council 
of Covanza, now Valencia de Don Juan (1050), at couaciiof 
which he confirmed the charters of Alphonso V , coyanaa, 
is a leading date m the ( onstitutional history of 
Spam When he had united his kingdom, he took the 
held against the Mahommedans, and the period of the great 
reconquest began So far the Christians had not gone much 
licyond the limits of the territory left to them at the end of the 
8th century They had only developed and organized Begiaaing 
within it Under Fernando, they advanced to ottbe 
the banks of the Tagus in the south, and into Valencia Cbrtatiaa 
on the south-east Thev began to close round 
Toledo, the shield of Andalusia The feeble Andalusian princcs 
were terrified into paying tribute, and Fernando advanced 
to the very gates of Seville without finding an enemy to meet 
him m the field His deatli in T065 brought about a pause for 
a time He left his three kingdoms to his three sons Sancho, 
Alphonso and Garcia Alphonso, to whom T^on had fallen ns 
his share, remained master after the murder of Sancho at Zamora, 
which he was endeavouring to take frtim bis sister, and the 
imprisonment of Garcia of Gallina The reign of Alphonso VI , 
which lasted till 1109, is one of the fullest in the Aipboaso 
annals of Sptun He took up the W'ork of his V7 , 
father, with less of the crusading spirit than was in t06S-lt09 
Fernando, but with conspicuous ability His marriage with 
Constance, daughter of Robert, duke of Burgundv, brought 
a powerful foreign influence into play in Castile Constance 
favoured the monks of Cluny, and obtained her husband’s favour 
for them Under their leadership measures a ere taken 
to reform the Church, from which hitherto little ^^^ce 
had been e/'pected save that it should be zealous and 
martial The adoption of the Roman instead of the Gothic 
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ritual of Saint Isidore has been lamented, but it marked the 
assumption by Castile of a place in the community of the 
western European kingdoms The Frenchmen, both monks 
and knights, who accompanied Constance brought to bear 
on Spain the ecclesiastical, an hitcctural, literary and military 
influent e of France, then the intelleitual centre of Europe, as 
fnllv as It ever was exercised m later times Castile ceased to 
be an isolated kingdom, and became an advance guard of 
J'urope in not the hast vital part of the crusades Alphonso, 
who during his exile owed some good ser\ites to the Muhom- 
rnedan king of Toledo, spared that <itv while his friend lived 
Atphoaso ctrned the war forward elsewhere He 

overruna extorted tribute, and double and treble tribute 
Mabommt- from the princes of And'^Iu^la In 1082 he swept 
aaaSpaia jjjj through the valley of the Guadalquivir to 
Tarifa, where he rode his hor^e into the sta and claimed 
possession of the “ last 1 md in Spain ’ In 1084, his friend 
being dead, he made himself master of Toledo The fall of the 
city resounded throughout Ijlam,and shot Ud the Mahommedan 
princes of Andalusia into gravity and a sense of their position 
Ihcir peoples began to look to Aim a, where \usuf btn lechufin 
was ruling the newh founded empire of the Almoravides The 
princes had cause to duad him, for \usuf, the leader of a 
religious movement still in its first zeal, was known to have no 
frieadlv feeling for their religious indifference and elegant 
dissipated habits It was likely that, if he came as ally, he 
invaaioaot would remain as master But the case was ex- 
tbaAtmora- eellently put by al-Motanud, amir of Seville, a 
videa brilliant cavalier, an ai eomplishcd Arab poet, and 
one of the most amiably spendthrift of princes When the 
peril of appealing to Yusuf was put before him at durbar 
1)\ his son, he acknowledged the danger, but added that he 
did not wish to be cursed throughout Islam as the cause of the 
loss of Spam and that, if choose he must, he thought it better 
to lead camels in Africa then to tend pigs m Castile Yusuf 
came, and in 1086 inflicted a terrible defeat on Alphonso VI 
at Zalaca near Badajoz The immediate results of the stricken 
field were, howe\er, but small Yusuf was called back to 
Africa, and in h1s absence the Christians resumed the advance 
When he returned he was chiefly emplo>ed in suppressing the 
Mahommedan princes Alphonso was compelled to withdraw a 
girrison he had placed in Murcia, and Valemia was, b> h's 
decision, given up bv the widow of the Cid r ) But he kept 
his hold on Toledo, and though his last da\s were darkened by the 
death of his only son m the 'ost battle of Ucles (1108), he died 
in 1109 with the security that his work would last 
The Almordvides went round the fatal circle of Asiatic and 
African monarchy with exceptional rapidity One generation 
of military eflieiencv and of comparative honesty 
anf/iom- administration was followed be sloth and cor- 
tnedaa ruption as bad as that of tne Arabs lo this the 
PoH'cr uarftfr Almordvides, who were Berlnr-, uid were largely 
with pure mgroej added a dull bigotry 
‘ and a hatred of thought and knowledge from 

which the Arab, anarehnal and politically incapable as he 
wis, was free In Aragon the sin lessors of Ramiro Sanchez 
lud begun to press (.lose on Saragossa when the Almoravide 
1 vasion took place The battle of /alaca gave pause to the 
Aiagonese, as it did for a short space to the Castilians The 
interval of advance in the reconquesL would have been shorter 
than it was but for tin results of a most unfortunate attempt 
on the part of Alphonso VI to unite the crowns of Aragon and 
tastileby the marriage of Alphonso I (iio4-ii34)of Aragon with 
his daughter Urraca Urraca (the name is a form of Maria) 
was dissolute and Alphonso was arbitrary There 
nothing m the manners of the 12th century 
1104-1 134 to niakt a husband hesitate to beat his wife, and 
Urraca was beaten, and in the presence of witnesses 
Ihe marriage, too, was declared null bv the pope, as the 
parties were within the prohibited degrees Alphonso and 
Urraca came to open war, in which he claimed to be king of 
Castile by right of his marriage and his election by the noWes, I 


I The confusion was increased by the fact that Alphonso, Urraca ’s 
son by her first marriage w'lth Raymond of Burgundy, was 
recognized as king in Galhcia, was bred up there by the able 
bishop Diego Gelmirez, and took an active part m the feuds 
of his mother and step-father The death of Urraca in 1126 
allowed her son to reunite the dominions of his grandfather 
In the meantime his quarrels with Urraca had not deterred 
Alphonso, who is surnamed the Battler in Aragonese history, 
from taking Saragossa in 1118, and from dt,feating the Almora- 
vides at the decisive battle of Cutanda in 1120 In 1125 he 
carried out a great raid through Mahommedan Spam, camping 
m Its midst for months, and returning with many thousands 
of the Christian ray ah:,, who, under the name of Mozarabes, had 
hitherto continued to live under Moslem rule They now fled 
from the bigotry and necro brutality of the Almoravides The 
failure of Alphonse’s attempt to take Braga m 1134 was speedily 
followed bv his death He left his kingdom by will to the 
Knights of the Temple and the Hospital, but the barons of 
Aragon paid no attention to his wish, and drew his brother 
Ramiro, a monk, from his cell to continue the royal line 
Ramiro, having been first ex-claustrated b> the pope, married 
Agnes of Aquitaine, and on the biith of his daughter Petronilla 
aftanced her to Ramon Berenguer (Raymond Bercnger), count of 
Barcelona, and then retired to his cell at Narbonne ^ uatoa of 
1 his marriage united Aragon and Catalonia for ever, Aragoa ana 
and marks a great step forw erd in the constitution Cataioaia 
of a national unity m Spam Navarre, indeed, which had been 
united with Aragon since the fratricidal murder of its king 
Sancho in 1076, preferred to remain independent 
under a new ruler of its choice It was henceforth 
a small state lying across the Pyrenees, dependent 
on France, and doomed inevitably to be partitioned between 
Its great neighbours to north and south 
Alphonso VII , the son of Urraca, w'as, during the twenty 
years between his mothers death and his own m 1157, the 
dominating sovereign of Spam In 1135 he was Aipboaao 
crowned at lycon, m the presence of the new king vu , 
of Navarre, of the counts of Barcelona and Toulouse, “Bmperor 
and of other prmcc*s, Christian and Mahommedan, 

“ Emperor m Spam, and king of the men of the two religions ” 
In his character of emperor and king of the men of the two 
religions Alphonso VII seems to have aimed not at expelling, 
but at reducing the Moors to subjection as vassal communities 
He took Cordova and conejuered as far as Alineria, 
but left vassal Moslem princes in possession His 
death was followed by another and, happily, a last 
division of Castile and Leon bancho, his eldest son, took the first 
and Fernando the second 1 he dream of the empire was speedily 
dissipated by^the death of Sam ho of Castile a year after his father, 
Portugal had already become a semi independent state 
The complicated story of the Christian kingdoms of Spam 
during the next two generations can be best made intelligible 
by taking the king of Castile as the centre of the ^//ona® v/// 
turmoil His bovhood was filled by all the miseries o/Ca*c//e, 
which rarely failed to descend in the middle ages 
on the people whose king was a child Alphonso VIII married 
Leonora, daughter of Henry II of England, who, as duke of 
Aquitaine, by right of his marriage with the duchess Eleanor, had 
a strong direct interest 111 Spanish politics Castile, by its geo- 
graphical position as the centre of Spam from Cantabria to the 
Sierra Morena, was the forefront of the struggle with the Moors 
In Andalusia the downfall of the Almoravicles had war with 
opened the way to the Almohades, or followers of tbeAimo- 
the Mahdi, an even more bigoted religous sect than 
the other Alphonso had conquered Cuenca, m the hill country 
between Castile and Valencia, in 1177, with the help of the king 
of Aragon, also an Alphonso, the son of Petronilla and of Ramon 
Berenguer of Barcelona With eminent good sense he rewarded 
his ally by resigning all claim to feudal superiority over Aragon 
1 Raymond du Puy, grand master of the Hospitallers, came to 
terms with Count Raymond in the matter of the bequest (See 
SAiNt John of Jerusalem, Knights of ) 
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At a later period the two kingdoms defined their respective 
spheres of influence by a treaty Aragon was left free to 
RtcognHhta conquer the Balearic Islands and Valencia, while 
oithtinat- Murcia and Andalusia were to fall to Castile The 
P»nd 0 ae 9 of AlmohAdes took the field against Alphonso m force, 
Arogoa fellow-Christian sovereigns failed him in 

the hour of need, he was defeated at Alarcos But this wave of 
the ebbing Moslem tide had less force than the Almor 4 vide, and 
fell back both sooner and farther than its predecessor Alphonso 
OnaalMs- leisure to punish his brother kings for deserting 

iloa ot the him, and to look to the organization of his kingdom 
Kiagdom. It was a great epoch of the granting of charters, 
The Mill, and of the advance of the towns To this age also 
tary Orders the formation of the great monastic military 

orders of Calalrava, Santiago and Alcdntara They supplied 
the Crown with a strong force of well-disciplmed and well- 
appointed cavalry To tighten the bond with Leon, Alphonso 
of Castile marned his daughter Berengaria to its king Alphonso 
(1188-1230), the son of his uncle Fernando The marriage was 
dissolved by the pope as being within the prohibited degrees, 
but the son born of it was recognized as legitimate Berengaria, 
a woman of very noble character and eminent ability, deserved 
a better husband than her cousin of Leon, who was nicknamed 
El Baboso — the Slobberer — and who appears to have been 
epileptic In 1212 the king of Castile reaped the reward of long 
years of patience The Almohades threatened an invasion in force, 
and he organised a crusade against them Aragon was repre- 
sented by its king Peter 11 , Navarre by its king Sancho, and 
Portugal by a strong contingent of Templars and other knights 
Overthrow At the Navas dc Tolosa, just south of the Sierra 
of the Morena,the AlmohAdes received the final overthrow 
Almohades ^hich laid Mahommcdan Spam at the feet of the 
Christians Alphonso died in 1214 Ills son Enrique (Henry) 
was killed by the fall of a tile three years later, and Beren- 
garia, to whom the crown came, sent to Leon for her son 
pernando, and abdicated in his favour 
Fernando (Ferdinand III ) who was in all ways worthy of his 
mother, took up the crusading duty of a king of Castile, and 
Ferdiaaad continued the advance into Andalusia The Almo- 
/// , /2/7- hades were in swifter decline than the Almoravides 
I2S2 Qng Qf them, al-Mamun, even sought Fernando’s 
help to regain his throne in Morocco, and ceded a suburb of the 
city to his Christian allies In 1230 the death of Alphonso 
of Leon opened the way to a final union of the crowns. 
The “ Baboso ” had, indeed, left his kingdom bv will to 
his daughters by Teresa of Portugal, but Fernando was saved 
from the necessity of enforcing his rights by his mother She i 
persuaded Teresa and the infantas to resign their claims in 
Final Uaioa return for pensions and lordships Castile and 
of Castile Leon were united, never to be divided again The 
aadLeoa work of the reconquest was now completed with 
swift steps In 1236 Cordova was conquered, and Seville 
fell in 1248 with the help of a fleet from the Basque coast and 
of the Moorish king of Granada, who was Fernando’s vassal, 
paying tribute and attending Cortes when summoned Fernando 
died m May 1252 It will avoid repetition to note here that 
the Aragonese share of the reconquest was completed by Tames 
the Conqueror(i2i3-i276),the son of that king Peter who fought 
in the Navas de Tolosa He conquered the Balearic Islands m 
1229 and Valencia in 1238 In 1265 he entered Murcia, which, 
Reeoaqueat however, he agreed to occupy m the name of Castile 
of Spain, Mahommedan Spam was reduced to Granada and 

except a line of ports round to Cadiz The Christian 
arnaada population had disappeared in Granada and Moslem 
refugees had peopled it closely Its king was a vassal, and 
of itself it was no longer a danger 
The close of the period of the great reconquest, five centuries 
of struggle, left Spam divided between two states of different 
Spain after character On the west of the Iberian range and 
the Recon. south of the Guadarrama was the kingdom called, 
qaeet short, Castile and Leon In fact its sovereign 

was also king of Galhcia, Asturias, Estremadura, Jaen, Cordova 
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and Seville This multiplicity of titles was more than a mere 
formula of the royal chancery It was the official recogni- 
tion of a substantial political fact — namely, that 
the kingdom of Castile and Leon had been made up 
by the agglutination of separate political entities 
The real bond between them lay in the common crown, the 
common creed They were one only as subjects of the same 
lords and members of the same Church But their territorial 
patriotism was local 1 he peoples were not Spaniards, save as a 
general term, but Galhcians, Asturians, Castilians, Andalusians 
The great foreign question for them was the possibility, and 
from time to time the imminence, of renewed invasion from 
Africa That peril did not cease till the defeat of the last for- 
midable African invader at the battle of the Rio Salado in 
1340 It IS characteristic of the loose construction of the 
kingdom that the Cortes of Leon and of Castile continued, after 
the final union, to meet apart on some occasions until 
1301 

On the eastern slope of the Iberian hills and the great central 
table-land was the kingdom called, again for short, Aragon 
Its king was also a ruler of many titles — king m 
Aragon, in Valencia, and the Balearic Isles (with one 
interval of separation), count of Barcelona, and in Provence 
Marriage and inheritance had given him territorial rights in the 
south-east of Prance Thus he came in contact with the 
crusaders of Simon de Montfort and the expansion of the French 
monarchy Another marriage, that of Peter, the son and suc- 
cessor of James the Conqueror, with Costanza, the daughter 
of Manfred of Beneventum, gave him claims on the Neapolitan 
and Sicilian inheritance of the Hohenstaufen From the date 
of the Sicilian Vespers (1283) Aragon is found mixed in the 
politics of Italy 1 he oommerc lal activity of Barcelona brought 
It into collision with Genoa and alliance with Venice The 
curious double position of the king of Aragon is fully illustrated 
by the career of that king Peter who was the father of James the 
Conqueror He fought as a crusader at the Navas de Tolosa, 
he went to Rome to be crowned, and did voluntary homage to 
the pone Yet his intc rests as a prince of southern 1 ranee 
compelled him to draw the sword in defence of the Albigenses, 
and, orthodox as he was in creed, he fell fighting for them at 
Muret m 1213 If the fortunes of Aragon were to be followed 
in an outline of Spanish historv, it would be necessary to wander 
as far as Athens and Constantinople 

The difference of the relations of these two states towards the 
comity of nations had corresponding internal distinctions It 
has been already noted that eastern Spam was feudal Therefore 
the distinction of classes was far sharper in Aragon than in non- 
feudal Castile and Leon Predial slavery, w hich had disappeared 
in Castile and Leon in the 13th century, ixisted unmodified in 
Aragon, and in its worst form, down to the Bourbon dynasty 
When we are told of the freedom of Aragon, it is well to remember 
that It was enjoyed only by the small minority who were per- 
sonally free and also privileged by the citizens of the towns 
which had charters — called in Aragon the Universidades — the 
nobles, the gentry and the Church The Catalans attained 
emancipation from feudal subjection by a succession of savage 
peasant revolts in the 15th and i6th centuncs In Valencia 
emancipation was finally brought by a measure which m itself 
was cruel — the expulsion of the Moriscoes m the 17th century 
The landlords were compelled to replace them bv free tenants 
The prevalence of predial slavery in Aragon and Valencia 
can be largely explained by the number of Mudejares, that is 
Mahommedans living under Christian rule, and of Monscocs — 
converted Mahommedans 

If now wo look at the internal history of Spam from tho conclusion 
of tho period of the recxmquest, which m ly be put in tho middle 
of tlie i^th century, down to tho union of the crowns of Chrletlan. 
Castile and of Aragon by tlio marriage of Ferdinand igatloa of 
and Isabel in 14O9 it will be found to be occupied Spain 
with two great processes These two processes are 
firstlv, the Christianization of Spam a very different thing from its 
reconquest from Moslem masters — and, secondly not its unifica- 
tion for that IS hardly attamed even now, but its progress towards 
unification 
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When Fernando (Ferdinand III ), the conqueror of Andalusia, 
died in 1252, he was indeed the kmy of the two or oven the tliree 
ThmJ a religions The Jews and the Mahommedans formed a 
P'lrt of his subjects Wo have no means of 
. * ®"*' estimating their numljors but there is much probability 
eo 09 , together they formed not much loss tlian a half of 

the population Ihe Jews who had sulfercd cruelly from the 
brutal fan iticism of the Almohldcs ha 1 done a great deal to forward 
the conquest of Andalusia They were repaid by the confidence of 
the king and the period winch includes the reign of Fernando 
ind lasts till the end of the 14th conturv was the golden ago 
ot their history in bpun In 1391 the preaclung of a priest of 
Seville Fernando Martinez led to the first general ma sacro of 
the Jews, who were envied for their prospeTity and hated 
because they were the king’s t ix collectors But the history of 
tlie persecution uid expulsion of the Tews is the same every- 
where except m date The story of the Mudej-ircs and Moris- 
cocs is peculiarly Spanish In the Christian advineo they were 
from the beginning lust subjected and then incorporitcd As far 
north as Astorga thi rc is still a population known as the Maragatos 
and f imiliar to all Spain as carters and muleteers 1 Ins marked 
type of the Lconese of modern times represents a Berber colony 
cut o)t among the Clinstians and christianized at an early date 
who went on using Arab and Berber names long iftcr their conver- 
sion They are only the most conspicuous t xamplo of i process 
which wis common to all the Peninsula As the Christians worked 
down to the south they found an existing Mahommedan p^ulation 
To reduce them to pure slavery would in the case of CJastile at 
leist have been dangerous and would also have been offensive 
to the Christians, who were themselves fighting for emancipation 
To expel them would h ivo boon to have the soil untillod Therefore 
the king the nobles the Church and the military orders combined 
to give them protection 1 or them, as for the Jews the 13th and 
14th centuries wore a golden ago By the end of the 14th the 
persecutions began Forced conversion prepared the wav for 
expulsion, which came in the roign of Philip ill (i 598-1 021) But 

g . . before the end was reached all had been persuaded or 
ottb» forced into Christianity had ceised to be Mudejarcs 
Moriscoea ^ become Moriscocs In the m ijonty of cases 

the conversion had occurred so long ago that the 
memory of the time when they were M ihornmedans was lost 
and multitudes of the children of Mudejarcs remained The 
Mozirabes again — the Christians who had xlwa>s lived under 
Mahommedan rule — were an clement of import ineo 
„ • . in meslioval Spun They had Icimt to write in 

* * Arabic and used Arabic letters even when writing 
Latin or the coi rupt dialect of I atm which they spoke The 
conquest of Toledo by Alphonso VI first brought the Christians 
into contact with a largo bod> of these arabizcd Spam irds and their 
influence was considerable By Alphonso the \' were favoured He 
stamped Iiia name on his coins in Arabic letters It is said with 
probability th vt one of the caily kings of Aragon Piter 1 could 
write no other letters than the Arabic The Mozarabes were treated 
under the kings of the ri conquest as separate bodies with Ihcir own 
judges and law, which they had been allowed to keep by the Moslem 
rulers That code was the forum judicum of the Visigoths, the 
fuero 'juzf’o as it vvvs called in the ‘ romance ’ of later times 
and in Cistiluin The Mozlrabes brought in the large Arabic 
element, which is one of the features of the Castilian language A 
part of the work of christianizing the Spam of the 13th century 
.ind not the least part was done by the monks of Chiny introduced 
by the French wife of Alphonso VI To them was duo the impulse 
giv en to the reform of the Church and to education 1 he foundation 
of the studtum generale of Palencia in 1212 by Alphonso IX 
was an outcome of the movement It fell in the troubles following 
his death, but hemando III revived it by the foundation of the 
university of Salamuicv which dites from 1245 The Church and 
the universit) were the great promoters of the ettoit to secure 
religious unity which began in the 14th and produced its full effects 
m the ryth century How far the character habits and morality 
of the Christi in Spaniards were affected by Oriental influences 13 
not a question which it is easy to answer To some extent they no 
doubt were colourol Such a sociil institution as the form of 
marriage known by the nimo of barragama shows visible traces 
of Eastern influence In so far as it wss a mere agreement of a man 
and woman to live together as husb iiid and w ife it h id precedents 
both Roman and Teutonic There were also Roman and Teutonic 
exiinple for recognizing the children of such a union is having 
rights of inheritance On the other hand the name is Arabic •’nd 
so is the term applied to thi children hijos de ganancta sons of the 
strange woman Moreover the Oriental character of this union, 
b« its origin what it may is visible from the faet that it was poly- 
gamous The only msuperable barrier to a barragama was the 
previous marriage " with the blessing,” the full religious marriage 
of the woman to another man A married man might be united in 
barragama to a woman other than his lawful wife and the children 
of that connexion though not fully legitimate were not bastirds 
The most signal example among many w’hich could be quoted is 
that of Peter the Cruel {1350-1367) who, though married to Blanche 
of Bourbon was abarraganado to Maria de Padilla He left his 
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kingdom to the daughters she bore him and their quasi legitimacy 
was recognized not only by the Cortes during King Peter’ > life, 
but abroad John of Gaunt, duke of Laneaster, married the cider 
of the daughters of Maria de l^adilla and claimed the crown of 
Gastile by right of his wife ihe clergy, who were debarred from 
the religious marriage by the discipline of the Church were conimouly 
abarraganado all through the middle ages ihe sumptuary laws 
which required the barraganas of priests to wear a red border to 
their dresses recognized them as a known and tolerated class 
The work of political unification was essentially more difficult 
than the Christianization of Spain The great common mstitutioa 
of the Church common enthusiasms prejudices and „ , 

envies, were available for the second 1 ho first had 
to contend with deeply rooted differences of national *^VBuica~ 
character and of class The Gallician who spoke and .® 
still spaiks a language of his own was profoundly ^ 
separated from the Andalusian The Basque, who till much 
lator times practically mcludod the Navarrese was a man of 
another nationality and another speech from the Castilian 
And what is true of Castile and Leon applies equally to 
Aragon Aragonese, Catalans and Valcncians were 
as different as Galicians Bast^ucs Castilians and 
Andalusians Aragon spoke a diakct of Castilian * 

Catalonia and Valencia together with the Balcanc Islands, 
spoke, and speak dialects of the southern French, the so called 
Limos6 though it was not the language of the I iinousin 
And the causes of division did not end here ihe woid com- 
monweali^h ” had no meaning cither oast or west of the Iberian 
range Every one ot the kingdoms grouped round the two 
sovereigns who shared modern Spun was itself a loose con 
glomcration of classes Mention has alroad> been made of the 
Jew and the Mud6j ir These wore more or less forcibly absorbed 
or brutally txjicllcd But the distinctions between claaa Dia- 
noble ind not noblo bi tween town and country were i)„ctlona“ 
m the very fibre of all the Spanish peoples Expulsion 
was impossible and combination only attainable by mutual agree- 
ment, and th.it was never secured High mountain baniers 
and deep rivtr courses had separated the bpuiiards locally They 
were more subtly and incurably sop irated by traditional and legal 
status Spejiking goncially, .ind with the proviso that though 
names might differ from region to region tlie facts did not, it 
miv be s<iid lliat Spam could be ckissified as follows Under the 
crown of Castile all the tciritorv was either abadenco realingo 
salariego behttria or it belonged to some tow n, big or little, w hich 
had its larta pueblo or town charter its own fuero 
(forum) or law Abadtngo was laiiil of the Church ^ 

reahngo domain of the Crown salanego land of the 
nobles Bchetna is less easy to translate J ho word 
is the rom nice form of benefaclorxa Bohetnas, uilled "plebeian 
lordships ” were districts and townships of peasants who wore 
bound to have a lord and to make him p.iyiriaits in money 
01 m kind but who hid a varying freedom of choice m electing 
their lord Some were described as ' from sea to sea ind 
seven times a day that is to say they could take him anywhere 
m the king’s dominions from the Bay of Biscay to the traits 
of Gibraltir and cliange him as often as they pleased Others 
were de linage th it is to s ly bound to take their lord from 
certain hne.igcs Their origin must probably be sought in the 
action of communities of Mozdrabes Christians living under 
Moslem rule as rayahs w ho put themselves under Towns 
Christian chiefs of the early days of the rcconqucst for 
the benefice of their protection They were mainly in Old Castile 
By the end of the middle ages they had disappeared i ho 
chartered towns in bp iin cast and west were practically republics 
living under their own carta pueblo with their own fuero or law 
All charters were not granted by the king Many of them 
wore giv on by nobles or ecclesiastics, but rcijuired the confirmation 
of the king And in this country, where all was local law 
usage and pnvilogc where uniformity w.is unknown, all charters 
were not held by towns In m.iny cases the serfs m the course 
of their struggle for freedom extorted charters and fueros The 
greater chartered towns had their surrounding comarcas, answer- 
ing to the county ” of an Italian city over which they exercised 
jurisdiction In time the villages dependent on a chartered city, 
as they grew to be towns themselves, fought for, and in many cases 
won emancipation which they then sought to have confirmed 
by the king and proceeded to symbolize by setting up their own 
gallows in the market place The Church had won exemption 
from the p lyment of taxes by no general law but by 
particular privilege to this or that chapter bishopric 
or monastery The nobles claimed and were allowed, jvoWm 
exemption from taxation Church and nobles alike 
were for ever extending thoir borders by purchase or trying to do 
so by force They conferred their exemptions on the land they 
acquired, thus throwing the burden of taxation on the towns and the 
non-nobles with increasing weight But m this land, where nothing 
was consistent, there was in reality no sharp division except in the 
smaller and feudal portion- — called Aragon for convenience — and 
save as between Christian and non Christian noblcandnon noble The 
necessities of the reconquest made it obUgatory that all tne dwellers 
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on the frontier should be garrison Hence they were not only 
encouraged but required to possess arms Those of them who 
ThmC h If provide themselves with a charger, a mill 

shirt a spear and sword were ranked as nttlUes — 
roaatfutro miles was a Caballero Alphonso VII especially 

.vuthonzed all men who could arm themselves mount themselves 
and servo " cavalierly “ to live as and count themselves " cavaliers ” 
Hence the formation of the class of caballeros de fuero non nobles 
living “nobly” with a right to wear the sword The privilege 
survived the epoch of the reconquest and was often extended to 
gilds which the king w ished to encourage Hence came the practice 
which caused so much surprise and imusement to T rench and 
German travellers of the i6th and 17th centuries — the wearmg 
of the gentlemanly sword by the artisans of towns 

No general law controlled these local usages and fueros The 
fueio juzgo {forum judicum) was accepted by the Mozdrabes, and 
had authority evrry where in cases not provided for 
Local Laws charters, or where no privilege had been 

granted by the king Hut it was subject to innumerable exceptions, 
and particular jurisdictions There was no common mbtinal 
Nor was any mitcnal change introduced after the ejioch of the 
rcconquest Alphonso X , LI Sabio or Learned, made a futro 
real which was formed by combining the best parts of existing 
charters It was aceipted by towns and districts not alrcidy 
chartered, but by them only The famous 
(the sevtn divisions), drawn up about l2ho, is oftni 
Partlaaa spoken of as a code of laws It was never so treated 
till it was promulgited at tin Cortis of Alc.ill in 1338, in the reign 
of his great-grandson Alphonso XI Even then it was subject to 
the restriction that it was not to prevail against any fuero, or the 
fuero real The Cortes might have bten expected to forward the 
w ork of unification But without going into details on a subject 
which requires particular treatment, it may be noted that the 
Cortes was no more coherent, or fixed in constitution or 
The Cortes ^oj-king, and was no mon n itional, than any other of 
the institutions of the country The crown of Castile and Leon 
hid intked a common Cortes after i joi Aragon never advanced 
so far It, Citalonia and V dencia had each their Cortes, which 
never undid When King Philip IV (1621-1665) wished to 
seeurc giants of money from these jiarts of his dominions he had to 
summon thri i si pi 1 ate Corti s, which sat in different frontier towms, 
and he had to m gotiatc simultanexnisly w ith all three Then the 
Sjiamards, in their can lessness of form ind rigularity, never fixed 
anj rule as to the constitution of a Corte s The third estate st cureil 

representation in the Cortus of Lion (1188), and then in Castile anel 
the Common Corti s In the kingdom of \ragon tlie right was 
si cun il ibout the same time It w as de cide d th it no new tax could 
be imposed save with the consent of tlie Commons, anel that therefore 
thev must be represented But no rule was ever made as to whom 
the king w as bound to summon, nor even that the jirescncc of the 
ell rgy and the nobles w is necessary to consfatute a true Cortes 
It was never ckunud by the Cortes that its consent was noccssary 
to the making of law s The Roman m ixim that what the jirince ’’ 
w ills has the force of 1 iw w is not elisputed — nor did the Spaniard 
doubt that the king acting by himself was ‘ the prince ” The check 
which the pisUza, or chief ju ticc, of Aragon imposed on the king 
was supported by the force of nobles and cities, but it was an excep- 
tion 1:1 Sjiain The re presciita fives of the Commons were the 
peyioneros and procuradores, t e attorneys of the cities There was 
no knight of the shire in any Spanish Cories The gri at cities in 
C istile and I eon succeeded fiiiilly 111 reducing thi right of i< presenta- 
tion to a privilege of eighteen among them, with the goixl will of 
the king, who found it easier to coerce or bribe the jiroenrators eif 
cightc>cn towns than the representatives of i hundred and fifty 
The legislative work of such bodies was luctssanly small Their 
piacticvl jiijwer might be great when the king was weak anti 
necessitous, but only then 

It ought to have been easy for kings whose authority was 
confessedly so great to have made themselves cffectivel) despotic 
amid all this division and weakness Nor would 
otCaJwe failed so to do if the sovereigns of Castile 

had not been either incapable or short-lived, and if 
there had not been an extraordinary succession of long 
minorities, while the kings of Aragon were tempted to negleet 
their Spanish possessions because they were m pursuit of 
their claims and ambitions in Italy Alphonso X of Castile 
(1252-1284) was an admirable writer, and a man of 
t252-T284 ^^^^ intelligent interest in science and law As 
a ruler he was at once weak, unstable and obstinate 
He wasted much time and great sums of money in endeavouring 
to secure his election as emperor— not in Spain, but m the Holy 
Roman Empire He did indeed add the town of Cadiz to his 
possessions with the help of his vassal, the Moorish king of 
Granada, but his reign is filled with quarrels between himself 
and his nobles The nobles of Castile and Leon were not feudal 


vassals, but great landowners claiming and exercising rights of 
junsdiction on their estates Their name of ncos hombres, 
which first appears in written documents of the 12th xbe Nobles 
century, has been credited with a Teutonic ongm. Rices 
but It was in all probability nothing but a “ romance " Hombres 
or Castilian translation of the semores and senatores, poientwres 
and possessores of the Visigoth councils and code They repre- 
sented a nobility of wealth and not of blood In the earlier 
times their possessions were divided among their sons It was 
only at the end of the 13th century and later that they began to 
form mayor azgos or entails, to preserve their name and family 
It was then that segundones, or younger sons, began to be known 
m the social life of Spain liut whatever their position may 
have been legally, they were as grasping as any feudal nobiht> 
m Europe, and thev were singularly destitute of anj capacity 
for combined political action In Aragon, indeed, the nobles 
did extort a promise from the king that they should not be put 
to death or deprived of their estates by his mere decision In 
Castile they never went beyond begging or extorting grants of 
the crown lands, or pensions (barged on the royal revenue 
Alphonso X ended his life m a civil war with his son Sancho, 
who claimed the succession in preference to the children of his 
elder brother, Fernando de la Cerda, and in virtue of a doctrine 
of which much was heard in the middle ages elsewhere than in 
Spain He maintained that the vounger son, bemg nearer to 
the father than the grandson, had a right to succeed in pre- 
ference to the children of an cider brother who had died before 
the su( cession was open Alphonso, after first accepting 
Sancho ’s claim, repudiated it, and made a will bv which he 
not only left the crown of Castile to the eldest son of Fernando 
de la Cerda, but out vassal kingdoms out of the southern parts 
of Spam for Sancho s vounger brothers The ri ign of 
Sancho IV , surnamed El Bravo, or the hurce (1284- 
i2q 6), was one constant struggle with the very 
nobles who had helped him against his fithcr, with his younger 
brothers, and with the sons of Fernando de la Cerda Murder and 
massacre were his familiar methods He was sue- Ferdiaand 
tended bv his infant son Fernando (Ferdinand IV ), tv , I296~ 
whose long minority was an anarchy, tempered 
by the courage and the tact of his mother, Maria de Molina 
Fernando, ungrateful to his mother and mcapable as a king, 
died in 1 312, le iv ing a son of less than a year old, Alphonso XI 
(1312-1350) After another minority of confusion, Alphonso, 
surnamed “ of the Rio Sal.ido,” from the great Aipboaso 
victory he won over an invading host from Africa, Xi . I3I2~ 
ruled with energy and real political capacitv'- He 
was indeed ferocious, but such actions as the murder of his great- 
uncle, Don Juan el luerto — the distorted in body and mind — 
did not seem to Jus subjects more than the exercise by “ the 
prince ” of that right to act for the good of the state legtbus 
solutus which IS inherent in sovereignty But Alphonso did 
not use his freedom to act legtbus solutus except against such 
hoary and iniorngiblc mtnquers as Don Juan el Tuerto or the 
Caballero Diego Cal, whom he beheaded with seventeen of his 
men after promising them security for their lives He did some- 
thing to found the judicial and administrative unity of the 
countrv IIis death at the age of thirty-eight, during the great 
plague, and while he was besieging Gibraltar, was a misfortune 
to Spam His successor, Peter, surnamed the Cruel (1350- 
1368) was destirad to show the Castilians exactly Petertbe 
what the constant use by “ the prince ” of the Cruel, 
reserved rights of the sovereign authority could be idS 0 -i 368 
made to mean, when they were exercised by a passionate man 
maddened by suspicion of all about him Administering the avil 

side of his government through Jewish tax-gatherers and 
farmers of the taxes, and surrounded by the Mudejar guard, who 
were the executors of his justice his path is marked by one 
long succession of murders \\ ith all his appearance of energy, he 
shrank from action at the critical moment of his wars out of 
utter want of trust in all about him His expulsion by his 
brother, Henry of Trastamara, the eldest son of Leonora de 
Guzman, his restoration by the Black Prince (q v ), his treachery 
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to him, and lus final defeat and murder at Mbntiel, axe famous 
episodes. Henry of Trastamara, the beginner of the “new 
n*mrymt kings” 01368^1379), ragned by dectton. The 
TrmMtmmmrm, nobles and the cities to whom he owed his crown 
I 3 «^t»r 9 had proportionate power In his reign and those of 
h»3 immediate successors *he Cortes flourished, although it 
failed to establish checks on the absolute power of the king 
Henry was on the whole a successful ruler He forced his 
neighbours of Portugal to make peace, his fleet defeated an 
Engbsh squadron off Rochelle, and he restored internal order. 
The CIVIC hermemdaies, or brotherhoods, enforced respect from 
the nobles John I (i'?79“i39o), Henry’s son and 
^I 3 %-IS 90 , successor, had to contend with John of Gaunt, son 
of Edward III of England, who had married the 
eldest daughter of Peter the Cruel, and claimed the crown of 
Castile in her name John averted the danger by arranging a 
marriage between his son Henry and Constance, the eldest 
daughter of John of Gaunt, an alhance which united the two 
equ^ly illegitimate hnes representing Alphonso XI , and sj 
closed the dispute as to the succession He was less fortunate 
in his efforts to vindicate the rights of his wife Beatrix to the 
throne of Portugal The defeat of the Castihans at the battle 
of Aljubarrota (1385) compelled the king to renounce his pre- 
tensions The mmonty of his son, Henry III (1^90'- 1406) was 
long, and his effective reign short, but in the brief 
^39^1406 allowed him the king, a weakly man surnamed 

El Dohente (the sufferer) did something to estab- 
lish order He recovered all the immense grants of crown 
lands and rents, impounded by the nobles during his minority 
The first years of the mmonty of his infant son, jMhn II (140^ 
1454), were by a rare exception peaceful The young 
^H96^i4S4 Fcrdnand (called “of Antequera” 

because he was besieging that town, which he took 
from the Moors, when he heard m 1412 that he had been declared 
heir to the crown of Aragon by the Cortes of Caspe) acted as 
regent Ferdinand was able and honest His succession to 
the throne of Aragon is an event of capital importance in the 
history of the Pepinsula 

The kings of Aragon from the death of James the Conqueror 
m 1276 to the de<ith of Martin I m 1410 were so largely con- 
cerned in the struggle with the Angevin party m 
^**^^^* “^Naples and Sicily, that their history belongs rather 
to Italy than to their Peninsular kingdom They 
were six in numW Peter III (1276-1285), Alphonso ill 
(1285-1291), James II (1291-1327), Alphonso IV (1327- 
1336), Peter IV (1336-1387), John I (1387-1395X and 
Martin I (1395-1410) In so far as their influence was felt 
in the internal affairs of their Spanish kingdoms, they had a 
double task to perform The first was to reumte the Balearic 
Islands and Roussillon, which James the Conqueror had left bv 
will to a younger son, to the crown of Aragon This was finally 
achieved, after a hideous story of fratricidal hatred and murder 
by poison, by Peter IV Their second task was to reduce their 
turbulent barons, m Aragon, Catalonia and Valenaa alike, to 
the position of obedient subjects In this task also it was 
Peter IV who achieved success The barons of Aragon and 
Valencia had extorted from his weak father the charter known 
Peter IV as the Union, which not only recognized their just 
mad the right not to be punished m life or property, except 
••Urnioa*’ by process of law, but cxphatly autWized them 
to elect the justtza or the chief justice, whose decisions 
were to be independent of royal confirmation, and to take up 
arms whenever they considered themselves aggrieved Such 
an instrument was of course incompatible with the monarchical 
or any other form of government The object of the life of 
Peter IV was to force the barons to surrender their charter 
After years of struggle and preliminary failures, Peter IV 
defeated the “ Union ” utterly at the decisive battle of Eptla 
(1348) He was a typical king of the 15th century, immeasurably 
false, and unspeakably ferocious, but he was not a mere blood- 
thirsty sultan like his enemy, Peter the Cruel of Castile When 
he won he took indeed a brutal vengeance on mdividuals, and 
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he extorted the surrender of the charter and destroyed it with 
h» dagger in the presence of the Cortes at Saragossa. He cut his 
hand in his eagerness, and declared that the blood of a king, 
\^as well shed m securing the destruction of such an instrument 
— whence hi3 fx^ulax nickname of Peter of thc.Dagger (del Pune- 
lalet) But his use of the victory was statesmanlike. He fully 
confirmed the right of the nobles to trial by law and security 
against arbitrary puiushment, he left the franchises of the city 
untouched, and respected the independence of the jushza 
The result of his victory was to give Aragon and his other 
dominions a measure of internal peace unknown in Castile The 
reigns of his sons and successors, John and Martin, were insignifi- 
cant and tranquil The death of Martin without children in 
1410 left the succession open The two years of discussion which 
followed are interesting as a proof that Aragon had fite suc- 
reached a higher political level than Castile The ceeeioa la 
Cortes was able to administer m peace, and the dragon 
question of the succession was debated as if it had been 
in a suit between private persons The judges finally decided m 
favour of Ferdinand, on the ground that his mother, Eleanor, 
was the daughter of Peter IV , and that though a woman 
could not reign as a “ proprietary queen ” m Aragon, she 
could convey the right to her husband or transmit it to her 
son On their own principles they ought to have given the 
crown to John of Castile as the son of I'crdmand’s elder brother. 
But the countries were not ripe for union Nevertheless the 
choice of Ferdinand was a step forward towards union 
From 1412 to 1479 the separation lasted with a growing ap- 
proximation of the two states whose interests touched one another 
so closely In Castile John II (1406-1454), a man caetne 
of amiable but indolent character and of literary John 11, 
tastes, was governed by his favourite, Alvaro de i 406 -i 4 S 4 
Luna, and harassed by his nobles His reign is full of 
contentions which were not wars for a principle, but were scuffles 
for the control of the spigot of taxation At the end of his life 
he sacrificed his favourite at the instigation of his second wife, an 
act which, it is said, justly embittered his last da>s Of his son, 
Henry IV (1454-1474) it is enough to say that he 
was called “ the Impotent,” and that there is every ’ 

reason to belicA e that he deserved the description m 
all the senses of the word His rcigh was an inferior copy of his 
father’s As the legitimacy of his alleged daughter Juana was 
disputed, his sister Isabella claimed the succession, and married 
her cousin, Ferdinand of Aragon, son of John I , in 1469 m 
defiance of her brother In Aragon, Ferdinand I “of Antequera” 
(1412-1416) was succeeded by Alphonso V (1416- 
1458) the Magnanimous, whose brilliant life belongs 
to Italy In Aragon he was represented by his brother John, 
who administered as lieutenant-general, and who reigned in his 
own nght (1458-1479) when Alphonso V died without legitimate 
heirs, leaving Naples by will to a bastard son 
John I , a man of indomitable energy and consider- 
able capacity, spent most of his life in endeavouring 
to enforce his claims to the kingdom of Navarre as the husband 
and heir of its queen Blanche His conflict with his son by his 
first marriage, Charles, prince of Viana, was settled in his favour 
by the death of the prince Then he had to contend with a 
national revolt in Cataloma, which endeavoured to make itself 
mdependent under three successive foreign princes In the end 
the pertinacity of John triumphed At the age of over eighty, 
blind and unconquerable, he transmitted his kingdom to t erdi- 
nand, his son by his second marriage with Juana Enriquez, 
of the family of the hereditary admirals of Castile Navarre 
went to a daughter, and Roussillon was somewhat fraudulently 
retained by Louis XI as security for a debt Ferdinand con- 
quered the Spanish half of Navarre later, and recovered 
Roussillon from Charles VIII , the successor of Louis XI 
With the death of John II of Aragon m 1479 the history of 
Spain enters on an entirely new period Hitherto it has been 
the story of a national development The process did not 
cease, but, durmg the reign of Isabella the Catholic (1474-1504) 
until the death of her husband Ferdinand in 1516, was carried, 
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not to completion, but to tbe stopping-place at which it was 
destined to rest for two centuries The voyage of Coiambus 
spmmiMb in 1492, and the intervention of Ferdinand in the 
Hiwsory great conflict of France^ the empire and the Jiapacy 
miter 1479 jqj. predominance in Italy, had, simultaneously, the 
effect of opening to her the world of conquest and adventure m 
America, and of committing her to incessant wars in the Italian 
Peninsula The death of John, the only son of Ferdinand and 
Isabella, the worst misfortune which ever happened to Spain, 
opened the succession to all the crowns and coronets worn by 
the Catholic sovereigns to Charles of Habsburg— the emperor 
Charles V, hrom that day Spain became apart— the leader, 
then the paymaster, then the dupe — of the international mon- 
archic al confederation called “the illustrious House of Austna ” 
The Spaniard became the swordsman and executioner of the 
Counter-Reformation, because the power of the House of Austria 
depended on the imposition of religious unity m Europe The 
decision of Charles V , king of Spain and emperor, to leave the 
Netherlands to his son Philip II , committed the Spaniards to 
conflict on the sea with England, and to the insane attempt to 
secure a safe road for their armies across Europe from the shores 
of the Mediterranean to the North Sta Thereby they threat- 
ened the very national existence of France The arrangement 
was made possible only by the hopeless divisions of Germany, 
the blind pride of Spam, and the utter political incapacity of 
both It forced every patriotic ruler of England to oppose Spam 
on the sea, and every statesmanlike master of France to rum 
her power on the land Meanwhile the Spaniards were endeav- 
ouring to check the advance of the Turks m the Mediterranean, 
and to exclude all Europe from the waters of the New World 
In the intensity of their struggle with the Reformation they 
subjected education to a censorship which, in order to exclude 
all risk of htresy, stifled thought and reduced knowledge to 
the repetition of safe formulas W ith their eyes on the ends 
of the earth, and a ring of enemies from Constantinople to the 
Antilles, the Spaniards fought, with steadily diminishing 
material resources, with a character and intellect which shrivelled 
by swift degrees When nearly bled to death for the illustrious 
House of Austria, they were transferred to the House of 
Bourbon, which m its turn dragged them into conflict with 
Austria in Italy and England on the sea At the beginning 
of the 19th century thev had fallen into such a state of weak- 
ness that Napoleon could, with some considerable measure of 
excuse, look upon their country as a species of no-man’s-land 
into which his troops had onlv to march on police duty to 
secure immediate obedience The history of the 19th century 
IS the liquidation of an enormous bankruptcy, and the com- 
pletion of the circle which confines the Spaniard once more 
to the soil of the Peninsula 

Ferdinand and Isabella were proclaimed king and queen of 
Castile together, although the crown was hers alone, and although 
she never consented to part with her sovereign 
I" the purely internal affairs of Castile 
it was always she who decided on questions of 
administration Some opposition was offered by a faction of 
the nobles who took up the claims of Henry’s supposed daughter, 
commonly called Juana la Reltraneja, because her father was 
alleged to have been Don Beltran tie la Cueva, who, however, 
fought for Isabella Juana’s party had the support of the king 
of Portugal, who arranged a marriage between her and his 
son The defeat of the Portuguese at Toro made an early end 
of the war The new sovereigns immediately began the work 
of establishing order and obedience m their dominions The 
line of policy followed by the Catholic sovereigns^ was to keep 
the old forms, but draw the substance of power to themselves 
Thus, for instance, they organized a police to clear the country 
of brigands, and attached a special jurisdiction to it, but they 
gave It the old name of Hermandad and the very superficial 
appearance of a voluntary association of the cities and the gentry 
It consisted of a force of well-appointed horsemen, m the pro- 

* The name was not formally given to them by the pope till later, 
but it IS convenient to use it at once 
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portion of one to every hundred families Its merits as a police 
have perhaps been exaggerated, and in the war with Granada 
its bands were employed as soldiers But an end was at least 
put to the existence of penas bravas in the dominions of the 
crown of Castile And this was the uniform model of their 
policy The masterships of the military orders of CaJatrava, 
St lago and Alcantara were one by one annexed to the Crown 
Ihcircommandanes were used to pay, or pension, the servants 
of the sovereigns No attack was made on the charters of the 
towns, but in Castile and Aragon ahke royal officers were 
appointed to adjudicate on disputes within the corporations 
themselves, or between corporation and corporation By them 
the old councils were rapidlv reduced to a state of atrophy 
The same course was followed w ith the Cortes It continued to 
be summoned by the Catholic sovereigns and their successors 
of the Habsburg line, but it was needed only to grant money 
The nobles and the clergy, who as exempt from taxation had no 
vote, became purely ornamental parts of the Cortes The 
representatives of the third estate were confined by the indiffer- 
ence of the Castilians to eighteen towns, whose procurators 
were named by the councils either from among themselves m 
rotation, or from particular families Moreover, they received 
pay from the Crown while the Cortes sat For the work of legis- 
lation the Cortes was not needed, and never had been It was 
not even summoned during the whole of the war with Granada 
The Catholic sovereigns provided themsehes with a revenue 
by the customary wholesale resumptions of grants 
made during the reigns of John II and Henry IV , otthe ” 
and by the suppression or reduction of the pensions “Cmtboiie 
they had granted with profusion The nobles, 
having been brought to obedience bv a frown, were 
left m possession of their estates, their social rank and the obli- 
gation to render military service They were summoned to the 
royal council, but onlv as ornamental members, the real authority 
and the exclusive right to vote being confined to the letrados, 
or lawyers, chosen b> the Crown from the class of the burghers 
Encouragement of industrv was not wanting, the state under 
took to develop the lurds of merino sheep, by issuing pro- 
hibitions against enclosures, which proved the ruin of agriculture, 
and gave premiums for large merchant ships, W'hich ruined the 
owners of small \essels and reduced the merchant navy of 
Spam to a handful of galleons Tasa<;, fixed prices, were placed 
on everything The weaver, the fuller, the armourer, the 
potter, the shoemaker were told exactly how to do their own 
work All this did not bear its full fruit during the reign 
of the Catholic sovereigns, but bv the end of the i6th ccntur> 
It had reduced Spam to a state of Bvzantine regulation m which 
every kind of work had to be done under the eje and subject 
to the interference of a vast swarm of government officials, all 
ill paid, and often not paid, all therefore necessitous and corrupt 
When the New World was opened, commerce with it was limited 
to Seville in order that the supervision of the state might be 
more easily exert ised The great resource of the treasury was 
the alcabalas or exrists — taxes (farmed by contractors) of 5 or 
10 % on an article every time it was sold— on the ox w hen 
sold to the butcher, on the hide when sold to the tanner, on the 
dressed hide sold to the shoemaker and on his shoes All this 
also did not bear its full fruit till later times, but by the 17th 
century it had made Spam one of the two “ most beggarly 
nations in Europe ” — the other being Portugal 
The poluj of the Catholic sovereigns towards the Church 
was of essentially the same iharaiter as their treatment of the 
nobles or the cities They aimed at using it as in instrument 
of government One of the first measures adopted by them 
in Castile, before the union with Aragon, was to stop the nomina- 
tion of foreigners to Spanish benefices bv tin pope But the 
most characteristic part of their ectlesiastical policy was the 
establishment of the Spanish Inquisition (i/r) 

Bv the bull of Sixtus IV of 1578 they obtained 
authority to appoint three inquisitors, whom they 
were empowered to remove or replace, and who w'ere indepen- 
dent of, and superior to, the inquisitorial courts of the bishops 
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The Spam$h Inquisition was a department of the royal govern- 
ment, employed to enforce rchgiouh unity and obedience, because 
they were held to be indispensable in order to obtain national unity 
and to enforce the authority of the Crown The Inquisition was at 
first established (in 1480) in the doimmons of Castile only, but it 
was extended m 148O to Catalonia and in 1487 to Aragon, m spite 
of strong protests The first duties of the Inquisition were to deal 
with the converted Jews and Mahommedans, respectively known as 
Marranos and Moriscoes, and with those who still professed their 
religions Ihe latter wcto dealt with by expulsion, which in the 
case of the Jews was enforced in 1492 and m the case of the sub- 
ject Mahommedans or Mudejares in 1502 Both were industrious 
classes and the loss of their services was disaster to Spain — the 
first or a long senes of similar measures which culminated m the 
final expulsion of the Moriscoes in 1610 The converted Jews and 
Mahommedans presented greater ditficulties to the Inquisition 
Many of the higher ecclesiastics and of the nobility were of 
Jewish, or partially Jewish, descent The landlords who found 
the Monscots useful tenants, and the commercial authorities of 
towns hko Barcelona, who know the value of tlic converted Jews, 
endeavoured to moderate the zeal of the inquisitors But they were 
supjiorted by the Crown, and there can be no question that the Holy 
Office was popular with the mass of the nation It produced a 
wholesale flight of the converted Jews to France 

In social life the religious favoured by the Inquisition led to such 
things as tliose jiublic processions of fl igellanls which went on 111 
Spam till the end of the i8th century It umed at preserving 
orthodoxy and developing sainthood on the medieval modcL Of 
ordinary iinmorahty it took little notice, and the triumph of its 
cause in the lOth and 17th centuries, while producing such types of 
ecstatic piety as bt Theresa (q v ), the Sor Mariade Jesus (Maria 
Agreda) {qv\ and the Venerable Virgin Luisa de Carvajal (^ v ), 
was accompanied by an extraordinary clevelopment of moral laxity 
Ihc Holy Office showed equal zeal in extending its junsdiction, and 
by the end of the 17th century had provoked a strong reiction 
Iho most honourable passage in its history is the riart it took m 
forwarding the grt it, tliough temporary, reform of the monastic 
orders, which was a favountc object with Queen Isabella 

Between 1481 and 1492 the Catholic sovereigns completed 
the work of the reconquest by subjugating the one surviving 
CoaquMtot Mahommedan state of Granada Their task was 
QrMttmia, materially facilitated by dissensions among the 
Moors, whose princes intrigued against one another, 
and were to the last ready to aid the Christians in the hope of 
obtaining a small fragment of territory for themselves The 
surrender of Granada on the 2nd of January 1492 was partly 
secured by promises of toleration, which were soon violated 
A revolt had to be suppressed in 1501 Having secured the 
unity of their territory in the Peninsula, the Catholic sovereigns 
were free to begin the work of expansion In 1492 Columbus 
{qv) sailed on his first voyage to the west In 1493 
A^mertcm^ Ferdinand secured the restoration of Roussillon from 
Charles VIII of France by the fallacious treaty m 
which he undertook to remain neutral during the king’s 
expedition to Italy Ihe voyage of Columbus had unforeseen 
consequences which led to diplomatic diffiiulties with Portugal, 
and the Treaty of Tordesillas in 1494, whu h defined the respec- 
tive spheres of influence of the two powers in the New World 
and in Asia In 1497 terdinand, with the support of his v^ife, 
Foniga entered on those wars of Italy m which the Spanish 

Policy of regular soldiers first gained their reputation, and 

Ferdiaaad which made Spain for a time the dominant power 
•adiaabeiia Italian peninsula (see Cordoba, Gonzalo 

F de) They endeavoured to strengthen themselves against 
France by marriages with the royal family of England 
(see Catherine of Aragon) and the Habsburgs The 
marriage of Juana, called the Mad, with Philip of Habsburg, 
son of the emperor Maximilian (qv) brought a new dynasty to 
Spam On the death of the queen in 1504 her son-in-law 
claimed the regenev, and was supported bv the Castilian 
nobles His death in 1506 and the insanity of 
Poidfahad*^*^^^ Widow left the Castilians no choice but to re- 
store Ferdinand as regent During the next ten 
years Ferdinand governed with the very able assistance of the 
archbishop of Toledo, Jimenes de Cisneros (qv) He an- 
nexed the southern part of Navarre, which was held by the 
representatives of his half-sister The archbishop organized 
and directed the expedition which conquered Oran, Tripoli and 
other points on the African coast Here beyond all doubt lay 


the proper field for the e:q)ansion of Spam She was drawn 
from It on the death of Ferdinand in 1516 He was succeeded 
by his grandson Charles of Habsburg, and when Charles was 
elected to the empire in 1519 Spam was draggsd into the wars 
and politics of central Europe 

Only the smaller part of the reign of Charles was spent m 
Spam He came to it from Flanders, where he had received 
his education, unable to speak the language and chartea 1 ot 
surrounded by Flemish favourites To him and Spaia. v as 
them the country was only a source of supply from Bmparor 
which money was to be obtained m order to bribe the German 
electors The disregard which both showed for the interests of 
Spam and its constitutional rights led to the outbreak of the 
levolt of the cities — the Comuneros — which plunged Castile 
into confusion m 1519 and 1520 after the depar- Revolt of the 
ture of Charles for Flanders Ihe rising of the Comuneros, 
Comunercs has often been spoken of as a struggle 
for freedom But it has a very dubious right to the name 
In many places the movement was simply an excuse for a 
revival of private wars between wealthy noble families In 
others it was a struggle to enforce the claims of particular 
towns It hardly extended as a political movement beyond 
the two Castiles If its leaders had acted together, in com 
bmation with the nobles, the Comuneros could have imposed 
their cwn terms, for there was no royal army to oppose them 
But they drifted into hostility with the nobles, and were defeatt d 
by them at Villalar The movement then rapidly collapsed 
Charles had no part m the suppression of the revolt 1 hrough- 
out his reign he respei ted the claim of the Cortes that no new 
taxation should be raised without its consent, but as he had to 
deal only with the representatives of eighteen cities, who could 
generally be bribed, he rarely failed to secure what he demanded, 

The outbreak of the Comuneros m Castile coincided with 
the social and agrarian revolt in Valencia known as the 
Germania or brotherhood, from the name of the directing 
committee appointed by the insurgents It was m no sense 
a mo ement for political rights, but an attack Rising ottbe 
the sailors, the workmen of the towns, and the aermania in 
Christian peasants on the landoviners and their 
Mud^jar and Monsco serfs It was accompanied by murder 
and massacre and by forced conversions of the Mudejares 
After desolating Valencia for some three \ears it was put down 
bv the help of troops from C i‘ tilt The conquest of Mexu 0 
by Hcrnan Cortes (qv) and of Peru by T rancisco 
Pizarro (qv) belong to this reign, but were imme- the Euro- 
diately due to the adventurers m Ament a These Policy 
conquests and the incessant wars into whuh Spam 
was drawn by the Aragonese claims in Italy, and its connexion 
with the empire, gave to the nation a great European position 
and to the Spanish soldiers of the time manv opportunities 
to win renown The capture of the French king at Pavia and 
his imprisonment at Madrid gratified the pride of the Spaniards, 
and did much to reconcile them to the sacrifices which the policy 
of the emperor imposed on them Except, however, m the case 
of the successful attack on Tunis in 1535, and the attempt to 
take Algiers in 1541, his actions were not inspired by any regard 
for the interests of his Spanish kingdoms He treated them 
simply as instruments to promote the grandeur of his house 
His indifference to their good, or his utter inability to see where 
it lay, was conspicuously shown when, on his abdu tion in 1556, 
he left his hereditary Flemish possessions to his son Philip, 
and not to his brother Ferdinand 

The reign of Philip II (1556-1598) was a prolongation of 
the reign of his father, both in domestic and m foreign policy 
In It the vices of this policy were displaced to the 
fullest extent Philip’s marriage with Mary Tudor tss6-iS98 
(^ w ) in 1554 having proved barren, and her death in 
1558 having placed Elizabeth on the throne of England, he was 
left without the support against France which this union was 
meant to secure At the same time his inheritance of the 
Netherlands brought him into collision with their inhabitants, 
who feared his absolutist tendencies, and with the Reformation 
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The revolt m the Low Countries was inevitably favoured by 
both France and England Philip was consequently drawn 
Spatamad intervention in the religious wars of France 

the Nether- (? *' ) and into war with England, which cuimmated 
landa. In the great Armada ) of 1588 His relations 
BaT^d“^ with F ngland were further complicated by the exten- 
“ Sion of English maritime enterp ise to the New World 
(seeHAWKiNS, John, andDRAKit, Francis) In the Mediterranean 
he was equally forced by his position to take a part in resisting 
the lurks (see Malta History, and Lepanto, Battle of) 
But the key to his whole policy must be sought m his relations 
to his Flemish subjects With his absolutist tendemies he was 
bound to wish to govern them as he did Castile, and the prin- 
ciple of religious toleration, which was not understood by any 
prime in Europe with the exception of the prince of Orange, 
VVilIiam the bilent {qv), was jieculiarly impossible for him 
His reign was therefore one long struggle with forces which he 
was unable to master 

The burden of the struggle fell with crushmg effect on his 
Spanish dominions and peculiarly on Castile Aragon, whuh 
was poor and tenacious ot its rights, would give little, Catalonia 
and Valemia afforded small help The Flemish revenue was 
destroyed by the revolt The Italian states barely paid their 
expenses Resources for the incessant wars of the reign had 
been sought in the tixation of Castile and the revenue from 
the mints of America They were wholly madeejuate, and the 
result oi the attempt to dominate all western Europe was to 
Character ot produce bankruptcy and exhaustion In his internal 
Philip's government Philip was fully despotic He made no 
Qovernmeat pretence of Consulting the Cortes on legislation, 
and though he summoned them to vote new taxes he eshib- 
lishcd the rule that the old were to be considered as granted 
for ever, and as constituting the fixed revenue of the Crown 
The nobles were excluded from all sh irc in the administration, 
which was in the hands of boards {juntas) of law>ers and men 
of the middle class All business was conducted by corre- 
spondence, and with a final reference to the king, and the result 
was naturally endless delay 

The first years of the reign of Philip II were occupied in 
concluding the last of his father’s wars with France, to which 
Foreign was added a very unwelcome quarrel with the pope, 
Policy ot arising out of his position as duke of Milan He 
Philip ^as unable to avoid sending an army under Alva 

against Paul IV , and was glad to a\ ail himself of the services 
of Venice to patch up a peace On the blemish frontier, with 
the help of an English contingent and by the good generalship 
of Philibert of Savoy he defeated a French army at St Quentin 
on the loth of August 1557, and again at Grav dines on the 13th 
of July 1558 But he did not follow up his successes, and the 
war was ended by the signing of the Peace of Cateau Cambr^sis 
on the 2nd of April 1559 The exhaustion of his resources 
made peace necessary to him, and it was no less desirable to 
the French gov ( rnment Philip’s marnage with Elizabeth, the 
daughter of Henry II and of Catherine de Medici, together 
with their common fear of the Reformation, bound him fora 
time to the French royal house In August 1 1559 he returned 
to Spain, which he never left for the rest of his lift The outcry 
of the Cortes, whether of Castile or of the other states, for relief 
from taxation was loud In some cases the king went so far as 
to levy taxes in what he acknowledged was an illegal manner 
and excused under the plea of necessity By 11567 the revolt 
in the Netherlands was flagrant, and the duke of Alva was sent 
with a picked army, and at the expense of Spam, to put it down 
In the following year the tyranny of the Inquisition, encouraged 
by the king who desired to purge his kingdi m of all taint of 
heterodoxy, led to the revolt of the Moriscoes, which desolated 
Granada from 1568 to 1570, and ruined the province completely 
The Monscoes had looked for help from the Turks, who were 
engaged in conquering Cyprus from Venice The danger to 
Spain and to the Spanish possessions in Italy stimulated the 
king to join m the Holy League formed by the pope and Venice 
against the Turks, and Spanish ships and soldiers had a great 
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share m the splendid victory at Lepanto But the penury of 
the treasury made it impossible to maintain a permanent 
naval force to protect the coast against the Barbary pirates 
iqv) Andalusia, Murcia, Valencia, Catalonia and the Balearic 
Islands were subject to their raids throughout the whole of the 
16th and 17th centuries In 11581 Philip annexed Portugal, 
as heu" to King Henry, the aged si ccessor of Dom Sebastian 
Philip endeavoured to placate the Portuguese by the fullest 
recognition of thtir constitutional rights, and in particular by 
favouring the fidalgos or gentry The duke of Braganza, 
whose claims were better than Philip’s, was bought off by 
immense grants Spam seemed now to have reached a com- 
manding height of power But she was internally exhausted. 
Her real weakness, and the incompetence of her 
government, were shown when open war began with 0/ spa/a 
England m 1 385 W hile a \ ast armament was being 
slowlv collected for the invasion of England, Drake swept the 
West Indies, and in 1587 burnt a number of Spanish ships in their 
own harbour of ( adiz The ruinous failure of the great Armada 
m 1588 demonstrated the incapacity of Spam to maintain her 
pretensions In 1591 the support given bv the Aragonese to 
Antonio Perez (q v ) led to the inv asion of their c( untry by a 
Castiban army The constitutional rights of Aragon were not 
entirely suppressed, but they were diminished, and the kingdom 
was reduced to a greater measure of submission In his later 
years PI ilip added to all his other burdens a costly interven- 
tion m France to support the 1 eague and resist the succession 
of Henry IV to the throne He was compelled to acknowledge 
himself beaten in France before his death on the i^th of 
September 1*598 He left the war with England and with the 
Netherlands as an inheritance to his son 

The period of one hundred and two years covered by the 
reigns of Philip III (1598 1621), Philip IV (1621-1665) and 
Charles 11 (1665-1700), was one of decadence, end- 
ing in intellectual, moral and material degradatic n 
1 he dynasty continued to make the maintenance ot 
the rights and interests of the House of Austria its main object 
Spam had the misfortune to be saved from timelv defeat by 
the weakness of its neighbours Ihe policy of James I of 
England {q ), the civ il wars of (. harles I {q v ), the assassination 
of Henry IV of trance, the troubles of the minority and reign 
of Louis XIIJ {qv) and the Pronde {q v ), preserved her from 
concerted and persistent foreign attack After a futile attempt 
to injure England by giv ing support to the earl of Tyrone in 
Ireland (see Tyrone, Earls of) peace was made between the 
powers in 1604 In 1609 a twelve years’ truce was made with 
the Dutch But the temporary cessation of foreign wars 
brought no real peace to Spam In 1610 fears of the help which 
the Moriscoes might give to a Mahommodan attack from Africa 
combined with religious bigotry to cause their expulsion The 
measure was thorougldy popular with the nation, but it was 
industrially more injurious than a foreign invasion need ha\e 
been The king was idle and pleasure-loving He resigned 
the control of his government to the duke of Lerma {q v ), one 
of the most worthless of all roval fav ourites 1 he expt nses of the 
royal household increased fourfold, and most of the increase 
was absorbed by the favourite and his agents Ihe nobles, 
who had been kept at a distance by Philip II , swarmed rounci 
the new king, and began to secure pensions m the old stvle 
The pillage was so shameless that public opinion was stirred to 
revolt Some of the lesser sinners were forced to restitution, 
and in 1618 Lerma fell from power, but only because he was 
supplanted by his son, the duke of Lceda, a man as worthless 
as himself In that year was taken the step which was des- 
tined to consummate the rum of Spam The 'Ihirty Years’ 
War began m Germany, and Spain was called upon to support 
the House of Austria 

Ihe death of Philip III on the 21st of March 1621 brought no 
real change His son, Philip IV , was an abler man, and even 
gave indications of a wish to qualify himself to discharge 1 is 
duties as king But he was v oung, pleasure-loving, and wanted 
the strength of will to make his good mtentions effective 
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For twenty years the administration was really directed by 
hi8 favourite the count of Olivares (qv) and duke of San 
Lucar, known as the “Conde Duque, ” the count- 
Olivares was far more able and honest than 
Lerma But he could only keep his place by supplying 
his master with the means of dissipation and by conforming to 
his dynastic sentiments The truce concluded m 1609 with 
Holland ended in 1631, and was not renewed The commercial 
classes, particularly m Portugal, complained that it subjected 
them to Dutch competition War was renewed, and the Dutch 
invaded Brazil As their fleets made it dangerous to send troops 
by sea to Flanders, Spam had to seiure a safe road overland 
ITierefore she endeavoured to obtain full control of the Valtel- 
lina, the valley leadmg from Lombardy to I irol, and from thence 
to the German ecclesiastical states, which allowed a free passage 
to the Spanish troops War with France ensued The failure 
of the treaty of marriage with England (see Charlfs I and 
Buckingham, First Duke of) led to war, for the English court 
was offended by the Spanish refusal to aid in the restoration of the 
count palatine, son-in-law of James I , to his dominions In 
Handers the town of Breda was taken after a famous siege 
1 he French conducted their campaign badly The Dutch were 
expelled from Bahia in Brazil, which they had seized An 
English attack on Cadiz in 1625 was repulsed His flatterers 
called the king Philip the Great A few years later it began to 
be a standing jest that he was great m the sense that a pit 
IS great the more that is taken from it the greater it grows 
By 1640 the feebleness of the monarchy was so notorious 
that it began to fall to pieces In that year Portugal fell away 
without needing to strike a blow Then followed the revolt 
of Naples (see Masaniflio) and of the Catalans, who were 
bitterly angered by the excesses of the troops sent to operate 
against the French in Roussillon They called m the French, and 
the Spanish government was compelled to neglect Portugal 
Olivares, who was denounced by the nation as the cause of all its 
misfortunes, was dismissed, and the king made a brief effort 
to rule for himself But he soon fell back under the control of 
less lapable favourites than Olivaris In 1643 th® prestige 
of the Spanish iritantry was ruined by the battle of Rocroy. 
At the Peace of Munster, which ended the Thirty Years’ War in 
1648, Spam was cynically thrown over by the German Habsburgs 
fo whom she had sacrificed so much Aided by the disorders 
of the minority of Louis XIV , she struggled on till the Peace of 
the Pyrenees m 1659, by which Roussillon was ceded to France 
An attempt was now made to subdue Portugal, but the battle 
of Montesclaros in 1665 proved the futility of the effort The 
news of the disaster was followed by the death of the king on the 
17th of September 1665 Catalonia was saved by the reaction 
produced in it by the excesses of the French troops, and in 
Naples the revolt had collapsed But Portugal was lost for 
ever, and the final judgment on the time may be passed m the 
words of Olivares, who complamed that he could find “ no 
men *' m Spam He meant no men fit for high command The 
intellect and character of the nation had been rendered childish 
During the whole of the reign of Charles II (1665* 
16^-1700 ^700)^ second marriage of Philip IV 

with his niece Manana of Austria, the Spanish 
monarchy was an inert mass, which Louis XIV treated as 
raw material to be cut into at his discretion, and was saved 
from dismemberment only by the intervention of England 
and Holland The wars of 1667-68, ended by the Peace of 
Aix-la-Chapelle, those of 1672-78, ended by th Peace of 
Nijmwegen, those of 1683-84, ended by the Peace of Ratisbon, 
and the war of the League of Augsburg, 1689-96, were some 
of them fought wholly, and all of them partly, because the 
French king wished to obtain one or another portion of the 
dominions of the Spanish Habsburgs But Spam took a 
subordinate and often a merely passive part in these wars 
The king was imbecile During his minority the government 
was directed by his mother and her successive favourites, 
the German Jesuit Nithard and the Granadme adventurer 
Fernando de Valenzuela. In 1677 the king’s bastard brother, 


the younger Don John of Austria, defeated the queen’s faction, 
which was entirely Austrian m sentiment, and obtained power 
for a short time By him the king was married m 1679 to Marie 
lyouise of Orleans, m the interest of France When ^e died m 
1689, he was mamed by the Austrian party to Mariana of Neu- 
burg. At last the French party, which hoped to save their 
monarchy from partition by securing the support of France, 
persuaded the dying king to leave his kingdom by will to the 
duke of Anjou, the grandson of Louis XIV , and of Maria Teresa, 
daughter of Philip IV by his first marriage On the death of 
Charles II , on the 1st of November 1700, the duke of Anjou was 
proclaimed king 

The Bourbon Dynasty — ^The decision of Louis XIV to accept 
the inheritance left to his grandson by Charles II led to a final 
struggle between him and the other powers of western 
Europe (see Spanish Succession, War of the), spmaiMb 
which was terminated m 1713 by the Peace of SweeMBtoa, 
Utrecht The part taken by Spam in the actual 
struggle was mainly a passive one, and it ended for her with the 
loss of Gibraltar and the island of Minorca, which remained m 
the hands of England, and of all her dominions in Italy and 
Flanders Another and a very serious consequence was that 
England secured the Asiento {q v ), or contract, which gave her 
the monopoly of the slave trade with the Spanish colonies, as 
well as the right to establish “ factories ” — that is to say com- 
mercial ageniies — in several Central and South American ports, 
and to send one cargo of manufactured goods yearly in a ship 
of 500 tons to New Carthagena In internal affairs the years 
of the war were of capital importance m Spanish 
history The general political and administrative 
nullity of the Spaniards of this generation led to 
the assumption of all real power by the Trench or Italian 
servants and advisers of the king Under their direction 
important financial and administrative reforms were begun 
The opposition whuh these innovations produced encouraged 
the separatist tendencies of the eastern portion of the 
Peninsula Philip V was forced to reduce Aragon, Catalonia 
and Valencia by arms Barcelona was only taken m 1714, 
the year after the signing of the Treaty of Utrecht The 
local pnvileges of these once independent kingdoms, which had 
with rare exceptions been respected by the Austrian kings, were 
swept away Their disappearance greatly promoted the work 
of national unification, and was a gam, since they had long 
ceased to serve any really useful purpose The removal of 
internal custom-houses, and the opening of the trade with 
America, hitherto confined to Seville and to the dominions of the 
crown of Castile, to all Spaniards, were considerable Imons The 
mam agents m introducing and promoting these changes were 
the French ambassadors, a very able French treasury official — 
Jean Orry, seigneur de Vignory (1652-1719) — and the lady 
known as the princess des Ursins {q v ), the chief lady-in-waiting 
Her maiden name was Anne Mane de la Tremoille, and she was 
the widow of Flavio Orsini, duke of Bracciano Until 1714 she 
was the power behind the throne in Spam On the death of 
Philip V 's first wife Maria Louisa Gabnella of Savoy, in 1714, 
the king was married at once to Elizabeth Famese of Parma, who 
expelled Mme des Ursins, obtained complete control 
over her husband, and used her whole influence to BUtabBtb 
drag Spam into a senes of adventures m order to PanewB aad 
obtain Italian dominions for her sons Her first agent 
was the Italian priest Alberoni {q v ), whose favour lasted from 
1714 to 1719 Alberoni could not, and perhaps did not, sincerely 
wish to prevent the queen and king from plungmgmto an attempt 
to recover Sardinia and Sicily, which provoked the armed inter- 
vention of France and England and led to the destruction of 
the rising Spanish navy off Cape Passaro (see Torrington, 
George Byng, Viscxiunt) In 1731 Elizabeth secured the 
succession of her eldest son, Charles, afterwards Charles III 
of Spam, to the duchy of Parma, by arrangement with England 
and the empire Apart from the Italian intrigues, the most 
important foreign affairs of the reign were connected with the 
relations of Sj>ain with England A feeble attempt to regain 
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Gibraltar was made m 1733, and a serious war was only averted 
by the resolute peace polity of Sir Robert Walpole But in 
1739 trade difficulties, whiih had arisen out of the Astento in 
Amerna, ltd to a great war with Fngland, which became merged 
in the War of the Austrian Succession (</ v ) The king, who had 
become almost entirely mad at the end of his lift, died on the 
9th of July 1746 Ills successor, Ferdinand VI , the second son 
of his first msrnage, whose reign lasted till the 10th of August 
Ferdinand was a retiring and modest man, ivho adopted 

VI , 1746 - a pohev of peace with England Ills ministers, of 
1^^^ whom the most notable were Ztnon dc Somadc\iL, 

marquis of hnsenuli, and Ruhird Will, an Irish Jacobite, 
carried on the work of financial and administrative reform 
Jhe advance of the country in material prosjxritv wasconsidci- 
ablc foreign influences in thought and liUratuie lagan to 
mcdify the opinions of Sp miauls profoundly The p utv 1 nown 
as the Rcoahi,ta^, the lawyers who wished to vindiiatc the 
regilitics, or rights of the Crown, against the tncrcai hments of 
the pope and the Inijm ition, gamed the upper hind 

The n< w sovervign wis one of the most siiucre, 11 d the mo t 
succe sful, cf the enlightened dc pots” of the 1 sth anlurv 
lie had had a long apprenticeship m h, ipks, and w ^s 
’ a man of forty-thuc wditn he came to Sj vm in 1750 
Until his d' ath on the 14th of Dieembei 1788 he wa 
cngHgcd m internal politics, m tnde wouiing to adviruc tic 
maternl prospentv of Spam 11 is fortign policv was less wi e 
He had a deep dislike of b ngkind, and a strong desire to rccovtr 
Mmorea ind Cubralter, wliidi she held He h*d also a strong 
f iinilv f( ( ling, w Inch induced him to < nt< r into tl < I imil) C om- 
pict with his brtnehi ousins Hi m idc w iron England in 1761, 
with disastioiis results to Spam, wlmh for the time lost both 
Haviia aid Manila In 1770 he ( ime to the \trge of war 
with Inglmd ovd the balklmd Isl <n«ls In 1778 he joined 
bra we m upporting the insurgent Fnglish eoloni ts m Anuriea 
The mod st itesmanhke of his fortign enteiprises, ilv attempt 
to tike the piratual eiL) of Algiers m 1775 (sli Barbary 
PiisAns) w IS made with in ufiieient forces, was ill eseeuted, 
and end< d in dt Ic it \tt he was alile to recover Minore i and 
blorida m the War of Vineritan Indcptndeiiet, and he fmalh 
extorted i tre itv with Algiers whieh put a stop to pir itit al raids 
on the Spanish eoist Hie worst result for Spam of liis 
foreign pohev w is th it the cximple set b> the United States 
extited a desire for mdependt nee in the Spanish eolonics, and 
was the direet incitement to the rebtllions at the beginning of 
the iqtli eenturc Ihe king s domcstie policy, on the eontrarc , 
was almost wholly fruitful of good Under Ins direction main 
useful public works were earned cut — roeds, budges and large 
schemes of dr un igt 1 he first re foi ins undertake n had prov oked 
a disturbance m Madrid elireeted against the lings favourite 
minister, the Sieilian mar(]uis of S<]inila(<i Charles, who 
believed th.it the Jesuits h’d promoted the outbreak, and also 
that thev had organized a murder plot igainst him, allowed iiis 
minister Ar.md i {a v ), the eorresponde nt of Volt aire, to expel the 
order in 1766, ind he exerted his whole mlluenee to sceuic its 
entire suppression Hie new sprit v\as otherwi e shown by the 
restrictions imposed on the numbers of the religious orders and 
on the Inquisition wEieh was redueed to piaetieil subjeetion 
to the lav courts of law Many of the king s mduslnal enter- 
prises, such as the Bavari.in eolony, established by him on the 
southern slope of the Sierr i Morena, pisstd awae without leaving 
mu( h trace On the other hand the shipping .ird the industiw 
of Spain increased greatly The population made a eonsidtreble 
vihaance and the dense cloud of sloth and ignorance vehieh 
had settled on the country in the 17th centurv was lifted In 
this work Charles III was assisted, m addition to Squillacei 
and Aranda, by Campomanes {qv), who succeeded Aianda as 
minister of finance in 1787 and bv Floi id iblanea ), who 
ruled the country in the spirit of enlightened bureaucracy 
Charles HI w as succeeded in 1 788 bv his son Charles IV 1 he 
father, though “enlightened,” had been a thorough despot, 
the son was sluggish and stupid to the verge of imbecility, but 
the despotism remained bhe new king was much under the 
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influence of his wife, Maria Louisa of P irma, a eo irse, passioi (> 
and narrow-mmdeel woman, but he continued to repose eeni - 
deneem his fathers ministers Floiidablanca was, 
however, unable to continue his e rlier polity, 
in view of the contemporaneous outbreak of the 
Revolution m biinie Ihc revival of Spain dtpci ded on 
the restoration of her colonial and nav'al eciid"’ne\" at the 
expense of Great Britain, and for this the iq port of France 
WPS ntedtti But llu “Iamil> Compact,” on winch the 
breneh alliance ckptndvd, tCc.. ed to exi t whtn T ( uis XVI 
was dtpnved of power by hii ^iibjtels Of tins ec nelusivc 
evidence w is given m 1791 Some Englnh men hints had 
violated the slvidowy claim of Spain to the wH le wt t coast 
of America by founding a setlk nent at Noi tka Scund Hi, 
Sp inish govtinmcnl lodged i vi n lu protest, but the rrindi 
National Assoinbly rclu cd to Ici d iiq 'i sist ii (c, ai d bloridv 
bhnea was forud to conclude hunnh umg tri lI> and give up 
all hope of opposing the pn gre s ( f Ore it I’ritain This fadure 
was attnbuteel bv the minister to the Revolution, and 

of which he Ixtamc the uneoinpn ini ing oppi nent the French 
Ihc rifoims of (halt III rtum were abuidontd Re\otvtlon 
and all liberal lendeiaies m Spe m were Hi]-])rt ed Put 
I lorioablaiic i w. net ((utentwitli upprt ing libti lism in 
Spun, he wa> e"ger to avenge his di 'pp( inline iit b\ eru-'Ling 
tie Revolutun in Pi line Ih ipeoid ingot' ti ns v\ith le 
cmi(^rci, urged the buieja in peiwtr lei ' eiu de on btl "'if if 
kgitimacv , and paraded tl t devotieai ef ( h rks 1\ to the ht 'd 
of Ills fanulv ihis helliee se peilu' , ' owtver, bre u,.lil him n to 
collision wUh the queen, who f led th it the e uthre '•k of v ir 
I would diiiiinisli the itvtnuts whieh s] e ''(juaiukitd m alf- 
indulgcnee Shehadalitadv removed fii m the nuni'-trv Cami 0- 
manes and other "Uppoiters e f Iluridalil in a, c ml hrd ci mptlkd 
the? latter to icolriet him ilt lei tl c single dep.irtn ent of fori'gn 
affairs P irly in 1792 he eompleltd her ta^k by inducing 
C harks iV tei banish Pluiid.iblanc v to Mure u, and his place was 
entrusted to the veteian Ar u d i, who speeelil) found th it he held 
olfiee onlv bv fivour of the ejueen, and that this h'^d to be 
puiehisedbv i di^grateful sirv ilitv tei her p ir 'inour Emaiiucl 
Godoy Spain withdrew frtin llu projtettd etahtior against 
ItcUicc, and sought to maint un an attitmk of 1 eutialitv , which 
alien ited the other powt is, while it failed to oone ill ite the 
Ktpi'hhe The repressive inta ures of hli ridthlani a were 
Withdrawn, soeietv and the^ press regained their fietdcm, and 
noopjioation was eiffeied to the preijcgaiula of Prenth idea 
Aianel i s polie> might hav e been sueeessful if it h^'d been adopted 
earlier, but the time for temporizing Wis now ptH, and it Was 
nteessarv to ehoo e one ide (tr tin other In November 1792 
the queen felt herself stiong enough to e irrv out the i htint w Inch 
she luid bun long m ituiing Arand i was dismissed, 
and the ofliee of first minister w is entrusted to 
(jodov, who had recoutl) received tl e title of duke of Alcudia 
Gudov, who was at omc the eiuecn ^ lover and the person il 
favourite of the king, li d no e' ptricnee of the routine of off ee, 
ind no settled peluv Fortunitelv for h m, the course now to 
be pursued was deuekd fen Inin 'Ihe execution of Louis XVI 
(Jan 21, i79j) made i piofotind impression in a ei untrv where 
lovalt) was «i siiperstitK n tluiks IV was rou <d to dtmai^d 
Vengeance for the insult to his hn ilv , mul bp^ m became an 
enthusi 'stio number ef the first k ilitii n ag.uust Pranee 
The number of volunteers wl o olTtreel their '-civius rei tiered 
cinsenption unnteessarv , and tie i uthern provime if 
Pr'nee welcomed the Spaniirds 's deliverers Ihe e 
adv intvg s, however, were nullifed b> tie jhimeful me m- 
petence ind eartkssncss of the goveinncnt Ihe tioops 
were left without supplies, no ])hm of einibimd action was 
imposed upon the eominandtis, and the two i unpaigns of 170? 
and 1701 were one long latalogue ef fulurts JnstCid of 
reducing the southern provinces of Prinit, the Spaniaros were 
diiven from the strong fortresses thH guarded the Pyrenees, 
and the hreneh adv anted alinust to the Ebiu, and at the an e 
time the British were utili/ing thi wai to extend their colunal 
power and were establishing more firmly that mK.ritime 
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supremacy which the Spanish government had been struggling for 
almost a century to overthrow Under the cirtumstances the 
queen and Godoy hastened to follow the example set by Prussia, 
.md conduded the treaty of Pascl with France (1795) T. he terms 
were uncxpectcdl> favourable, and so great was the ]oj excited 
m Madrid that popular <^( ( hmation gieeted the l)estowal upon 
Godoy of the title of “ Prince of the Peace ” But the modera- 
tion of the treaty was only a flimsy disguise of the disgrace 
thrt It involved Spam found herself tied hand and foot to 
the French republu Godov had to ^atisfv his allies bv the 
encou’-agement of reforms which both he and his mistress 
loathed, and in 1796 the -cil was removed bv the conclusion 
of the treaty of San Ildefonso This was a virtual renewal 
of the hamily Compact ’ of 1761, but with terms far more 
disadvant igeous to Spam Eadi power was pledged to 
assist the other in ca^-e of war with twen tv -five ships, 18,000 
infantry and 6000 c av alrv The real object of the treats , whi< h 
was to involv'c Spun in the war against Great Britain, wa^ 
cynically avow'ed in the i8th article, by which, during the present 
war, the Spanish obligations were only to apply to the quarrel 
between Great Britain and France A scheme was prepared for 
a joint attack on the English coast, but it was foiled bv the battle 
of St Vincent (/ v ), m which jerv is and Nelson forced the Spanish 
fleet to retire to Cadiz This defeat was the more disastrous 
because it deprived Spam of the revenues derived from her 
colonics Great Britain seized the opportunity to punish Spam 
for Its conduit m the Ami ru in War Iw encouraging discontint 
in the Spanish colonics, and in the Peninsula itself both nobles 
and people were bitterly hostile to the queen and her favourite 
It w\s in vam that Godov sought to secure the friendship of 
the reforming party bv gl^^ng office to two of its most prominent 
members, Jovcllinos and Saivedra Spanish pride and bigotry 
were offended by the French oci upition of Rome and the erection 
of a republic in the plai c of the papal government The treat- 
ment of the duke of Parma by the Directory was keenlv resented 
bv the queen Godov found himself between two pirties, the 
Liberals ind the Ultramontancs, who agreed only in hatred of 
himself At thQ same time the Dirctlory, whose mistrust wis 
excited bv his attitud' in the question of Parma, insisted upon 
his dismissal C harlcs IV could not vi nturc to refuse, the queen 
was alienated by Godov s notorious infidelities, and m March 
1798 he was lornpellcd to resign his ofhii 
Godoy’s offiic was cntriistid to Saavedri, but the reformers 
did not obtain the advantages which they expected from the 
change Jov cll inos was compelled m August to retire on account 
of ill heilth— the result, it was rumoured -of attempts on the 
pirt of his opponents to poison him His place was taken by 
(aballero, an ardent oppment of reform, who restored all the 
abuses of the old huriauirilu administration and pandered to 
(he bigoted prijudices of the ilergvand the court The only 
a Ivantagc which Spun enjoved at this period was comparative 
independence of h ranee The military pi ms of the Directory 
were unsuccessful during the absence of their greatest general m 
I gypt, and the second i n ilition gained sue cesses m 1700 which 
hiel seemed impossible sinie 179^ But the return of Bonaparte, 
followed as it was bv Ihc fall of the Direi lory and the establishment 
of the ( onsulatc, commcni cd i new epoch for Sp un As soon as 
tbi Inrsl Consul hid time to turn his attcniion to the Peninsula, 
he determined to restore Godov, who had alreadv 
anrf Spain g'tmed the affci ^ ion of the queen, and to make him 
lilt tool of his polii \ M ana T umsa w is easily gamed 
over bv playang on her devotion to the house of Parma, and on 
the ist of Octohir iSoo a secret treatv wvas eoncludeel at San 
Ildefonso Spain undertook to i ed' I oiiisiana and to aid h'rance ' 
in all her wars, while Jloniparti promised to r<iise the duki of 
Parma to the rank of king md In increase his territories Iw the 
addition either of Tusi inv or of the Roman legations This was 
followed by Godoy’s return to power, though he left the depart- 
ment of foreign affairs to a subordinate ^pain was now more 
servile to France than ever, and in 1801 was compelled to attack 
Portugal in the French interest*! The Spanish invasion, 
commanded bv Ciodoy in person, met with no resistance and the 


prince ventured to conclude a peace on his own authority bv 
which Portugal promised to observe a strict neutrality on condi- 
tion that Its territories were left undiminished But Bonaparte 
resented this show of independence, and compelled ( harles IV 
to refuse his ratification of the treaty Portugal had to submit 
to far harsher terms, and could only purchase peace by the cession 
of territory m Guiana, by a disadvantageous treaty of commerce, 
and bv payment of twenty-five million francs In the pre 
Iiminarv treaty with Great Britain he ceded the Spanish colony of 
Trinidad without even consulting the court of Madrid, while he 
sold Louisiana to the United States m spite of his promise not 
to alienate it except to Spain 

Godoy, since his return, had abandoned all connexion wuth the 
reforming party The Spanish thnreh was once more placed 
m strict subjection to the Roman sec, from which for a short 
time it had been freed As soon as Bonaparte saw himself 
involved m a new war with England, he turned to Spam for 
assistance and extorted a new treaty (Oct 9, 1803), which 
was still more burdensome than that of 7796 Spam had to pay 
a monthly subsidy of six million franis, and to enforce strict 
neutrality upon Portugal, this involving war with England 
The last remnants of its maritime power were shattered in the 
battles of Cape hinisterre and Trafalgar, and the English seized 
Buenos Aires The popular hatred of Godoy was roused to 
passion bv these disasters, and Spam seemed to stand on the brink 
of revolution At the head of the opposition was Ferdinand, 
the heir to the throne, as insignificant as his rival, but endowed 
with all good qualities by the credulous favour of the people 
Napoleon was <it this time eager to humble Great Britain by 
excluding it from all trade with Europe The only country which 
had not accepted his “ continental system ” was Portugal, and 
he determined to reduce that kingdom by force It was not 
difficult to bribe Godoy, who was ceinseious that his position 
could not be maintained after the death of Charles IV In 
October 1807 Spam accepted the treatv of Fontainebleau (Sec 
PoRTUCAi History 1 he treaty was hardlv concluded when a 
Fremh army undei Junot marched through Spain to Portugal, 
and the rejyal fainilv of that country fled to Braz’l Ferdin ind, 
whose wife' had died in 1806, determined to imitate his rival bv 
bidding for I'rench support He entered into secret relations 
with Eugene Beauharnais, Napoleon s envov at Madrid, and 
went so far as to demand the hand of a Bonaparte princess 
Godov, who discovered the intrigue, induc>.d Charles IV to order 
his son’s arrest (Oi t 27, 1807), Uie charge of plotting 

to dethrone his father and to minder his mother and Godoy' 
The prinee indeed was soon released and solemnly pardoned, but, 
meanwhile, Napoleon had seized the opportunity afforded bv the 
effect of this public scandal in lowering the prestige of the roval 
f imilv to pour his troops into Spain, under pretext of reinforcing 
Junot’seorjas m Portugal Even this excuse w is soon diopped, 
and bv Januarv and I'ebruarv 1808 the French invasion had 
hei ome clearly revealed as one of conquest C harlcs IV ind his 
minister determined on flight Ihc news of this intention, how- 
ever, excited a popular rising it Aranjiuz, whither the kmc -md 
queen had gone from Madrid A raging mob surrmindid the 
palai e, e lamouring for (lodoy’s head, and the favourite’s life 
v»ias onlv saved by ( harlcs IV s announcement of his abdu ation 
in fav'our of Ferdinand (March 17) Mur it, however, who 
commanded the French, refined to be turned aside bv this change 
of eireum'Jtanecs He obtained from Charles IV a ekilarition 
that his abdication had been involuntary, and oiiu- Napoleon 
pied Madrid (March 23, 1808) Meanwhile Napoleon attacks 
had adv'anccel to Bavonne on the frontier, whither, at Spa/n 
his orders, Murat despatched the old king and queen and their 
favourite Godoy The emperor had alreadv made up his mind 
to place one of his brothers on the Spanish throne, but m order 
to achieve this it was neiessarv to cajole the voung king 
Ferdinand VII and get him into his power herdinand, instead 
of retiring to Andalusia and making himself the rallying point 
of national resistance, had gone to Madrid, where he was at the 
merev of Mumt’s troops and whence he wrote grovelling letters 
to Napoleon It was no difficult matter for the emperor’s 
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envoy, General Savary, to lure him by specious promises to the 
frontier, and across it to Bayonne, where he was confronted with 
his parents and Godoy in a scene of pitiful degradation Struck 
and otherwise insulted, he was forced to restore the (rown to his 
father, who laid it at the feet of Napoleon The old king ind 
queen, pensioned by the Ircnch government, retired to Rome, 
Abdication I' dmand was kept for six years under striet military 
otcbariaa guard at Talleyrand’s chateau of Valen9ay (see 
Ferdinand VII , King of Spain) On the 13th of 
Ma^ Murat announced to an improvised “junta of regency” 
at Midrd that Napoleon desired them to accept Joseph 
Bonapxrtc as their king 

But Spanish loyalty was too profound to be daunted even by 
the awe-inspiring power of the French emperor For the first 
Joseph Napoleon found himself confronted, not by 

Bonaparte terrified and selfish rulers, but by an infuriated 
proclaimed people The rising ill Spam began the popular move- 
ment which ultimateK proved fatal to his power 
At first he treated the novel phenomenon with contempt, and 
thought It sufhcient to send his less prominent generals against 
the rebels Madrid was casih tikcn, but the Spaniards 
showed great lapaiity for the guerrilla warf tre in theprovimes 
The hrench were repulsed from Valencia, and Dupont, who had 
advanted into the heart of Andalusia, was lompelled to retreat 
and ultimately to capitulate with all his forces at Ba\len (July 
10) The Spaniards now advimcd upon Midrid and drove 
Joseph from the capital, which he had just entered Unfortun- 
atcl) the insurgents displaced less political abilitN than mihtar}'^ 
courige Godoy ’s agents, the ministers, were swept aside bv 
the popular revolt, and their place was taken bv local 'junta';, 
or committees, and then bv a central junta formed from among 
them, which ruled ch spotically in the name of the captive king 
In a country divided b> sectional jealousies it was impossible to 
expect a committee of thirt>-four members to impose unity of 
action even m a c ommon cause , and the Spanish rising, the first 
fien eness of whu h had < amed all before it, lacked the organizing 
fore e wnich alone would have given it permanent success As it 
was, Napoleon s iirivvl 111 bp un was enough to restore vie tor> to 
the French In less than a week the Spanish army wis broken ] 
through end sc ittcrcd, and Napoleon restored his brother in 
Madrid Sir John Moore, who hid adyanced with an English 
arm\ to the relief of the capital, retired when he found he was i 
too late, and an obstinate battle, in which the gallant general lost 
his life, hid to be fought before the troops could secure the ir em- 
birkation at Corunna Napoleon, thinking the work accom- 
plished, had quitted the Pcninsul i, and Soultand Victor were left 
to complete the recluc tion of tin proyincc s 1 he capture of Seville 
lesulted in the dissolution of the c cntril junta, ancl the Peninsula , 
w is onl\ sivecl fiom fin il submission b) the obstinate resist imc 
ot Wellington in Portugil and Ip dissensions among the hrcnch 
Ihe marsh ils wen jcilous of c uh olhci, ind Napoleon s plans 
were not approved bv his brother Joseph wished to restore 
peace and order among his subjects in the hope of ruling in 
independent nation, while Napoleon wis determined to annex 
Sp un to his own ov ergrow n empire bo f ir did these disputes go 
th it Joseph resigned Ins crown, and was with difiicnltv induced 
to resume it Meanwhile, the dissolution of the centril junta 
had given free play to the ex Irt me rrcfoim mg parties, on the 24th 
of beptember these met at Cadiz, which became the capital of 
what was left of independent Sp un 

The Spanish (ortes had never been so entireK suspended as 
the states-general of France Philip V, after suppressing the 
local institutions of the crown of Aragon, had given 
representation to some of the eastern cities in the 
gcnenl Cortes of Spain Ihis body had been 
summoned at the beginning of reigns to sweii homage to 
the new king and his heir, or to confirm regulations made 
as to the succession It s it in one house, and was composed 
of the nobles ancl churchmen who formed the great majority 
of procurators chosen by the town councils of a limited 
though varying number of towns, and of repi esentativ es 
of “kingdoms” Ihc Cortes of 1810 was constructed on 


these lines, but with a very important difference m the pro- 
portion of Its elements The third estate of the commons 
ecured 184 representatives, who were sufficient to swamp the 
nobles ancl the e’ergy No intelligent schenre under which the 
epresentatives wire to be elected had been fived In theorv the 
members of the third estate had been chosen bv a pio'^ess of 
double election In fact, however, since much of the c ountrv was 
held bv the French, thev were often returned bv sue h natives of 
the reg ons so occupied as happened to be present in Cad 7 at 
the time' The real power fell to those of the dclegites who were 
influenced bv the new ideas Unhippilv , thev had no expcr’cnce 
of affairs, ancl they were pcrfectlv readv to make a constitution 
for Spain on Jacobin lines, w ithout the slightest regard to the real 
beliefs and interests of Spaniards Out of these materials nothing 
could be expected to come except such a democratic constitution 
as might have been made bv a Jacobin club in Pans In a 
e ountiy' noted for its fanatic al lov altv to the ( rown and the 
Church, the kingship was to Ic deprived of all power and 
influence, ancl the clcrgv to be excluded is such from Spanish 
all share m legislation As though to deprive the Constitution 
constitution of an> chance of being made effective, 
the worst expedients die tated bv the suspu lOLis temper of the 
brcnch convention of 1790 were adopted Ministers were 
excluded from the chamber, thus rendering impossible anv 
effective co-opention between the legislature and thcevecutive, 
ind, worst of all, i provision was introduced making members 
of the Cortes ineligible for re-election, an effective bar to the 
c r^ation of a c lass of politic lans possessing experience of affairs 
[ The Spaniards were so broken to obedience, and the manlier 
part of them so intent on fighting the French, that the Cortes 
I was not at the tune rc sisted The suppression of the Inquisit on 
' ancl the sccul irization of the church lands — measures which 
had alreadv been taken by the government of the intruding 
French king Joseph at Madrid-passed together with much 
else But even before the new constitution was published and 
^worn, on the 19th of Much 1812, 1 irge numbers of Spin irds 
' had mide up their minds that after the invaders were driven 
I out the ( ortes must lx. suppussed 

The liberation of Spam could hirdlv have been accomplished 
without the assistance of (me it Britiin The storv of the 
struggle, from the militarv point of view, is told in the article 
Pfninsuiar War In 1812 Wellington determined on a 
great effort He secured his base of operations bv the capture 
of Cudad Rodrigo and Badajoz and at Salamanca he com- 
pletelv routed the opjiosing army of Marmont This v ictorv 
enabled the hnglish general to enter Madrid (Aug 12), and 
Joseph retreated to Valencia But further advance was pre- 
vented by the concentration of the hrench forces in the east, 
ind Wellington fcnmcl it advisiblc to n tire for the thud time 
to winter qu liters on the Portuguese frontier It was during 
this winter that Napoleon suffered his first and greatest reverse 
in the reticat from Moscow and the destruction of his grand 
irmv rills was the signal for the outbre ik of the “ w ir ot 
liberation ” in frcnn inv uid hrenc h troops h id to be withdr iwn 
from bptim to centril 1 uropc bor the first time Wellington 
found liimstlf opposed b) fairlv equal forces In the spnng 
of i8t I he adv anced from Ciudid Rodrigo and defe itc d Jourdin 
at Vittorii, the bittle which finillv decided the Peninsuhr 
W ir Joseph retired altogether from his kingdom, and W elhng- 
ton, e igcr to take his pai t in the grciit b uropcan c ontest, fougnt 
his w IV through the Pvrcrccs into France Naj oleon, who h id 
suffered 1 ciushmg cDfc it at T eipzig hastered to rccogn ze 
the' impossibilitv of retaining Spun bv releising bed nind \ II , 
who returned to Madrd in March 1814 

Bclore entering Spam berdmand h id undert ikcn to maintain 
the constitution of 1812, and when cm the 22nd of Mirih 1814 
he reiched FigueriS he was met bv i demand on pgstoratioa 
the part of the Cortes that he must accept all the o/Ferdi- 
terms of the constitution as a condition of his reeog- oand vii , 
nition as king But Ferdinand had conv ineing 
proof of the true temper ot the nation He now rclistd 
to recognize th constitution, and was supported in his relusil 
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not only oy the army and the Church, but by the masses 
There can be no doubt that Ferdinand VII could have ruled 
despotically if he had been able to govern well But, although 
possessed of some sardonic humour and a large measure 
of cunning, he was base, and had no real capacity He 
changed his ministers iniessanth, and on mere caprice 
Governed by a camarilla of low favourites, he was b> nature 
cruel as well as cowardly The government under him was 
thoroughly bad, tind the persecution of the “ J u obins,” that 
IS of all those suspected of Liberal sentiment, ferocious 
Partial revolts took pi ut, but were easily crushed The revolt 
which overpowered him in 1820 was a military mutiny During 
the war the American colonics had rebelled, and soldiers had 
been sent to suppress them Iso progress had been made, the 
service wis dreadfully <ostly in life, and it became intensely 
unpopul ir among the troops Meanwhile the brutalitv of the 
king and his ministers had begun to produce a reaction Not 
.1 few of the ofheers held Liber il opinions, and this was especiallv 
the cise with those who had been prisoners in 
on 8^20°° I'rance during the war and had be en mocul ited with 
foreign do< trines 1 hose men, of whom the most 
conspituous was Colonel Rafael Riego (i/v ), worked on the dis- 
content of the soldiers, and in Januar> 1820 brought about i 
mutiny at Cadi/, which licf unt a revolution Until 182^ the 
king was a prisoner in the hinds of a section of his subjects, 
who restored the constitution of 1812 ind lud the support of 
the army The history of these throe miserable yc irs < iiinot 
be told except at impossible length It was a mere anarchy 
The Liberals were divided into snh-sec tions, distinguished from 
one another b> a rising scale of violence Any sign oi modera- 
tion on the part of the ministers chosen from one of them 
was enough to sec ure him the name of “ Servile ” from the others 
Ihe ^‘Serviles” proper took up arms in the north At last this 
state of affairs became intolcrihle to the Fieneh government of 
Louis XVIII As early as 1820 the emperor Alexander I of 
Russia had suggested a joint intervention of the powers of 
the Grand Alliance to restore order in the PeninsuU, and had 
offered to plue bis own army at their clisposil for the purpose 
rA« Con- projec t had come to nothing owung to the oppo- 

greas of sition of the British government and the strenuous 
yeroaasaa objection of Prince Afettcrniih to a course which 
Spa/a would have involved the mirth of a powerful 
Russian force through the Austrian dominions In 1822 the 
question was again raised as the mam subject of discussion 
at the congress assembled at Veiona (sec Verona, Congress 
or) 1 he French government now asked to be allowed to march 
into Spam, as Austria had marched into Naplts, as the man- 
datory of the powers, for the purpose of putting a stop to a 
state of things perilous alike to herself ancl to all Lurope In 
spite of the vigorous protest of Great Britim, which saw m 
this demand only a pretext for reviving the tr iditional Bourbon 
ambitions m the Peninsula, the mandate was granted by the 
majority of the powers, and on the 7th of April 182^ the duke of 
French In. Atigouleme, at the held of a powerful irmv, crossed 
tervention, the Bidissoa The result was a startling proof of 
the flimsy structure of Spanish Liberalism What 
the genius of Napoleon had failed to accomplish through 
) ears of titanic effort, Angouleme seemed to h ive achievcri 
m a few \ ccks But the difference of their task was 
fundamental Napoleon hid sought to impose upon Spam 
an alien dynasty, Angouleme came to rcstoie the Spanish king 
“ to his own ” The power of Napoleon h id been wrecked on 
the resistance of tlie Spinish people, Angouleme had the active 
support of some Spiniird. and the tacit co-operation of the 
majority The ( ortes, carrying the king with it, fled to Cadiz, 
and after a siege, surrendi red with no conditions save that of an 
amnesty, to which Ferdinand solemnlv^ swore before he was 
sent over into the French lines \s was to be expected, an 
oath taken “ under compulsion ” by such a man was little 
binding, and the French troops were compelled to witness, 
with helpless indignation, the orgy of cuul reaction which 
immediately began under the protection of their bayonets 


The events of the three jears from 1820-1823 were the begin- 
ning of a series of convulsions which lasted till 1874 On the 
one hand were the Spaniards who desired to assimilate their 
country to western Furope, and on the other those of them who 
adhered to the old order The first won because the gc neral trend 
of the world was in their favour, and because their opponents 
were blind, contumacious, and divided among themselves 
If anything could have rec ilied the distracted country to 
harmony and order, it would have been the object lesson pre- 
sented by the loss of all its c olonies on the c ontinent 
of America These had already become Je facto 
independent during the death-struggle of the Spanish 
monarchy with Napoleon, and the recognition of their indc- 
pendenc-e de jure wis, for Groat Britain it least, merely a 
question of time \ lively trade had grown up between Great 
Britain ancl the revolted eolonies, but since this commerce, 
under the colonial laws of Spam, was technically illegitimate, 
it was it the mercy of the prates, wlio preved upon it under 
the legis of the Spanish flag, without there being any possibility 
of claiming redress from the Spanish government Ihe de- 
cision of the» powers at the congress of Verona to give a free 
hand to France m the matter of intervention in Spun, gave 
the British government its opportunity iVhen the invasion of 
Spam was scan to be inevitable, fanning hid informed the 
Lrench government that (/re it Britain would not tolerate the 
subjugition of the Spanish colonies b) foreign force A dis- 
position of the powtfs of the Gr incl Alinnee to come to the 
ud of Sp im m this m liter was eounti re d bv the famous message 
of President Monroe (Dee 2, 1823), laving the veto of the 
United States on anv interference of concerted Furope in the 
a^filr^ of the Aniene in continent I lie empite of Brizil and 
the republics of Mexico and ( olomVna were recognized by Great 
Britain in the following veir, the neognition of the other states 
was only postponed until the\ should have given proof of then 
stability In announcing these fiets to the House of ( ommons, 
George Canning, m a phrase tliat became fimous, declaied 
that he had “ called a new world into existence to redress the 
balance of the old ” and thit “ if France had Spain, it should 
at least be Spam without her colonies ” 

In Sp iin itself, tutored b\ misfortune, the efforts of the king’s 
ministers, m the latter part of his rtign, were directed to re- 
storing order in the finances and reviving agrieulture Reactionary 
end industry m the countrv The king’s chief Elements la 
diflieulties lay in the attitude of the extreme mon- 
irefiists (4po<;(olicOi), who found leaders in the king’s brother 
Don Carlos and his wife Maria Franci ca of Braganza Any 
tendf^ncy to listen to liberal counsels was denounced by them 
as weakness and met by demands for the restoration of the 
Inquisition aiul bv the organi" ition of ibsolutist demon- 
strations, and even revolts such as that which broke out in 
Catalonia in 1828, organized bv the “ supreme junta ” ‘-ct up 
at Manresa, with the object of treeing the king from “ the dis- 
guised Liberals who svvived liim ” Yet the absolute monarchy 
would probabK have 1 isted for long if a dispute is to the suc- 
cession had not thrown one of the monaichical parties on the 
support of the Liberals The king had no surviving 
children by his first three marriages By his theSucccs. 
fourth nnrriage, on the nth of December 1820, slon The 
with Maria ( hnstin a of Naples he had tvv o daughters Pragmatic 
According to the ineient law of Castile and Leon 
women could rule m their own right, as is shown by the 
examples of Urrac a, Bereng iria, and Isabella the Catholic In 
Aragon they could transmit the right to a husband or son 
Philip V had introduced the Salic Law, which confined the 
succession to males But his law liad been revoked in the Cortes 
summoned m 1789 by Charles IV Ihe revocation had not 
however been promulgated Under the influence of Maria 
Christina Ferdinand VIT formally promulgated it Isabella Jl , 
at the close of his life, after some hesitation, and Queen, 
amid many intrigues When he died on the 29th of 
September 1833, his daughter Isabella II was proclaimed 
I queen, with her mother Maria Christina as regent 
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The immediate result of the dead king’s decision was to throw 
Spam back into a period of squalid anarchy Maria Cliristma 
would have ruled despotically if she could, and began b> an- 
nounang that material changes would not be made in the method 
of government But the Conservatives preferred to support 
the late king’s brother Don Carlos, and they had the active aid 
of the Basques, who feared for their local franchises, ami of the 
mountaineers of Navarre, Aragon, Catalonia and Valemia, who 
were either quite clerical, or who had become attached, during 
the French invasion and tlie troubles of the reign of hcrdinand, 
to a life of guernllero adventure Maria C hnstina 
C^Uttna^ had the support of the armv, and the control of 
the machinery of government, while the mass of the 
people passively submitted to the powers that were, while as 
far as possible eluding their orders Ihe regent soon found 
that this was not enough to enable her to resist the active 
hostility of the Carhsts and the intrigiusof their clerical allies 
She was eventuallv driven bv the necessities of her position 
to submit to the establishment of parliamentary institutions 
She advanced only when foned, first by the nted for bu>ing 
support, and then with the ba) onet at her back First the 
historic Cortes was summontd Then in April 1834, under the 
influcni c of the minister Martinez dc La Rosa, a charter {Estatudo 
Real) wis issued establishing a Cortes in two hsiamentos or 
Estates, one of senators Qnoceres) and one of deputies, but with 
no rights save that of petition, and absolutely dependent on the 
Crown This constitution was far from satisfjmg the advanced 
Liberals, and the supporters of Christina — known as Cnstinos 
— broke into two sections, the Moderados, or Modemtes, and 
Progreaiitas or hxaltados, the Progressists or Ilot-heads 
In August 1836 a military reveilt at the pdace of Li Granja 
in the hills above Segovia drove the regent b\ sheer 
^®®**y"*^®"violen(c to accept a demoeratK constitution, based 
on that ol 1812, which was issued m 1837 Mean- 
while Cristinos and C irlistas, the successors of the‘‘Libcralcs” 
and “ Scrvilcs,” were fighting out their (juanel In 18^5 
a violent outbreak against the monastic orders took pi lee 
In some cities, notably in Barcelona, il was accompanied bv 1 
<ruel massacres Though the measure was in itself repugnant 
to Maria Christina, the pressing needs of iier government com- 
pelled her to consent when Juan Alvarez y Mendizabal (1790- 
1853), a minister of Jewish descent, forced on her by I iberals, 
sec ularized the monastic lands and used them for a financial 
operition which brought some relief to the treasury 

The C^rlist War lasted from the beginning of Isabella s reign 
till 1840 At first the Carlists were feeble, but they gathered 
stiength during the disputes among the C nstmos 
'^eCarUst Jf iJers, Tomas 7uinal uarrcgin in Biscay and 

Navarre, and Ramon Cabrtri in Valencia, were the 
ablest Spaniards of their time The war wms CGsentiallv 
i giieirtlleros struggle m which the mountain<*crs held 
their ground among the hills ig unst the insuflicient, ill- 
appointcd, and mostlx veiy ill-led armies of the government, 
but were unable to take the fortresses, or toest iblish themselves 
in central Spam south of the Ebro, though they made raids as 
far as Andalusia At last, in August 1839, exhaustion brought 
the Basques to recognize the government of Queen Isabella 
by the convention of Vergara in return for the confirmation of 
their privileges The government was then able to expel 
Cabrera from Valene la and ( atalonia Great Britain and Fr inee 
gave some help to the young queen, and their intervention 
availed to bring a degree of humanity into the struggle 
Maria Christina, who detested the parliamentary institu- 
tions which she had been forced to accept, was always ready 
Revolt and ^o nullify them by intrigue, and she was helped 
Regency of by the Moderados In 1841 the regent and the 
Bspartero Moderados made a law which deprived the towns of 
the right of electing their councils It was resented by the 
Liberals and provoked a military rising, he^ided by the most 
popular of the Cristino generals, Baldomero Espartero The 
queen regent having been compelled to sign a decree illegallv 
revoking the law, resigned and left for France Espartero was 


declared regent He held office till 1843, during an agitated 
period, in which the Carhsts reappeared m the north, muti- 
nies were common, and a barbarous attempt was made to 
kidnap the young queen in her palace on th night of the 7th 
of October 1841 It was onlv ckfeated h\ the hard fighting 
of eighteen of ihe palace guards at the head of the mam stair- 
case In 1843 Espartero, a man of much personal courage and 
of fitful energy, but of no politicutl capacity, was expelled bv 
a military nsing, promoted by a combination of dis< ontented 
Liberals and the Moderates The queen, though onh thirteen 
years old, was dee 1 ircd of age 

The reign of Queen Isabella, from 1843 till her expulsion in 
1868, was a prolongation of that of her mother’s regency It 
was a confused conflict between the constant attempt 
of the court to rule despotically, with a mere 
pretence of a Cortes, and the growing wish of the 
Spaniards to possess a parliamentary government, or at least 
the honest and capable government which they hoped that a 
parliament would give them In 1845 the Moderates havin,' 
deceived their Liberal allies, revised the constitution of 1837 
and limited the freedom it gave Their chief leader, General 
Ramon Narvaez, had for his guiding principle that government 
must be conducted bv the stick and by hard hitting In 
1846 Europe was scandalized by the ignominious intrigues 
connected with the young queen s marriage Louis Philippe, 
king of the hrcnch, saw m the mairiagc of the The 
young queen a chance of revivingthc familv alliance “Spanish 
which had, m the 18th century, bound Bourbon >^**^t»s** " 
Spain to Bourbon Prance The court of Madrid was rent by 
the intrigues of the Prcnch and the English factions, the former 
planning an alliance with a son of the hVench king, the latter 
favouring a prinee of the house of Coburg The episode of the 
Spanish marriages forms an important incident m the history' 
of Europe , for it broke the entente cordiale between the two 
western Liberal peiwers and accelerated the downfall of the 
July monarchy m Pranec There can be no doubt, m spite of 
the apobgv for his action published by Guizot in his memoirs, 
that Louis Philippe made a deliberate attempt to overreach 
the British government, and, if the attempt issued in disaster 
to himself, this was due not to the failure of his statecrift so 
much as to his neglect of the obvious factor of human nature 
Palmerston, on behalf of Greet Britain, had agreed to the 
principle that the queen should he married to one of her Bourbon 
cousins of the Spanish line, anti that the v ounger sister should 
marry the duke of Montpensur, son of Louis Philippe, but 
not till the birth of an heir to the throne should hav e obviated 
the danger of a Prench prince wearing the crown of Spam 
Louis Philippe, with the aid of the tjueen-molher, succeeded in 
forcing Isvbelli to accept the hand of Don Franciseo d Assisi, 
her cousin, who was noloriousK incapable of having heirs, and 
on the same day the younger sister was married to the duke of 
Jlontpensicr The queens marnat^c vv is miserable , and she 
consoled herself in a w iv which it once made her court the 
scandal of Europe, and upset the PVineh kings pi ms b% pro- 
vading the throne of Spam with hcalthv heirs of genuine Spanish 
blood But incident illv thi scandals of the pahee had i large 
and unsavourv part m the political troubles of Spam Nirv \ez 
brought Spain through the troubled revolutionarv year^ 1848 
and 1849 without serious disturbance, but his own unstable 
temper, the incessant intrigues of the pilice, and the inubilitv 
of the Spiniards to form lasting political parties m ide good 
government impossible The leaders em all sides were of 
small capaeitv In 1854 another senes of outbreaks began 
whieh almost ended in a revolution Liberals and discontented 
Moderates, support e'd as usual bv troops led into mutiny 
bv officers whose chief object wis promotion, imposed some 
restraint on the queen Another revision of the constitution w as 
undertaken, though not carried out, and Espartero 
was brought from retirement to head a ni w gov ern- 
ment But the coalition soon broke up Espartero 
was overthrown hv General I eopold O’Donnell, who in 1858 
formed theUnion-I iberal mmistrv which did at last give 8p{iin 
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five years of fairly good government A successful war m 
Morocco in 1859 flattered the pride of the Spaniards, and the 
country began to make real progress towards prosperity 
In 1863 the old scene of confusion was renewed O’Donnell 
was dismissed bor the next fi\e years the political history 
of Spam was the story of a blind attempt on the part of the 
queen to rule despotically, by the help of reckless adventurers 
of mean capacity, and by brute violence The 
fJabeiL°* opposition took the form of successive military 
outbreaks aecompamed by murder, and suppressed 
by massacre In 1868 the government of Queen Isabelh 
collapsed by its own rotUnness She had ev cn lost the mob 
popularit> which he had once gained by her jovial manners 
\.ll men of pduical influence were either in open opposition 
or, when they belonged to the Conservative parties, were holding 
iloof in disgust at the predominance of the queen’s favourites, 
(ijnzales Brabo, a mere ruffian, and Marfori, her steward, whose 
p isition m the palace was perfectly well known 

In September 1868 the squadron at Cadia under the command 
of Admiral Topttc mutinied, and its action was the signal for a 
Revolution ral sei ession One gallant fight was made for 
ofiH68 the queen at the bridge of Aholea in Andalusia by 
Deposition General Pavla, who was horribly wounded, but it 
t Isabella ^yas dll exception Gonzales lirabo deserted her in 
i panic She went into exile, and her reign ended Ihc 
Revolution of 1868 was the first openly and avowedly directed 
igainst the dynasty It became a familiar saving that the 
“spurious race of Bourbon’’ had disappeaied for ever, and 
the country was called upon to make i new end a better govern- 
ment But the history of the six years from September 1868 
to December 1874 proved that the political incapacity of the 
Spaniards had not been ( ured 1 here was no definite idea any- 
whe re as to how' a substitute w as to be found A Kcpu'olie an party 
had been formed led by a few professors and coffee-house 
politicuns, with the mob of the towns for its support, and having 
as its mouthpiece Don Emilio ( istelar, an honest man of 
Republican intrtdiblc fluencv Ihe mass of the Spaniards, 
t,nd however, were not prep ired for a republic Bc- 

Monarcbical sides them were the various monarchical parties 
Parties 4lfonsii>lai>, who wished for the restoration of the 

queen’s son with a regency, the partisans of the widower king 
consort of Portugal, those of the duke of Montpensier, the 
Cai lists, and a few purely fantastic dreamers who would have 
given the crown to the aged Lspartero Ihe real power was 
in the hands of the military politicians Francisco Vrrano {qv) 
and juan Prim {q v ), who kept order by means of the army A 
constituent Cortes w is assembled m i86q, and dci ided in favour 
of a monarchy Serrano was declareel regent until a king 
could be found, and it proved no easy task to find 
Serrano one Ferdinand of Portugal dee lined Montpensier 
was supposed to be unwelcome to Nafxilcon, 
and was opposed by Prim, who had also committed himself 
to the prophecy that the Bourbons would never return 
to Spam Ai 1 empts to find a candidate in the Italian family 
failed at first So did tlie first steps taken to find a king in 
the house of Hohcnzolle rn-Sigmanngen When the desired 

ruler was again sought in this family m 1870, the acceptance 
of the offer by Prince Leopold proved the immediate cause 
of the I' raneo-German War, in which Spam had a narrow 
Amadeoot being entangled At last, in August of 

Savoy 1870, Prince Amadeo of Savoy, second son of Victor 
accepts the Emmanuel II , consented to liecome candidate He 
Crown elected on the 3rd of November On the 27th 

of December 1870,00 the very day on which the new king 
reached Carthagena, Prim was murdered by assassins who 
yvere never discovered 

The nominal reign of Amadeo lasted till February 1873 
It was a scandttlous episode The Italian prince had put him- 
self into a thoroughly false position, in which the nearest 
approach to friends he could find were intriguing politicians 
who sought to use him as a tool, and where every man of honest 
principles, Royalist or Republican, looked upon him as an 


intruder The Carlists began to collect in the mountains Repub- 
lican agitations went on in the towns At last a dispute m 
regard to the officering of the artillery gave the 
king an honourable excuse for resigning a throne 
on which both he and his wife had been treated 
with the utmost insolence 

The-Republuans entered the place he left vacant simplv 
because there was nobody to oppose them Until January 
of the following vear the country was given up 
to anarthv Ihe Republicans had undertaken to ” 

abolish the conscription, and many of the soldiers, 
taking them at their word, disbanded The Carlists ini rca^-ed 
rapidlv in numbers, and were joined bv many Royalists, 
who looked upon them as the list resource Bands of ruffians 
calling themselves “ volunteers of liberty” were found to defend 
the Republic, and to terrorize so< letv A new Cortes was 
collected and proved a mere eolkction of hysterical ranter > 
Ihree presidents succeeded one another within a year, Pi v 
Margall, balmeron and Castelar Ministries changed every few 
days As the Republic was to be federal when finally organized 
many parts of Spam proceeded to ai t independe itly Ore 
party went bevond federalism and proposed to •'plit Spain 
into cantons The ( antonalists, wlio were largely gallcv 
Maves and des(rtcr^, seized the imp irtant harbour of Cirthi- 
gena and the ships in it Ihe ships were taken out of their 
hands bv the British and Ciciman squadrons The spectacle 
of anarehv, and the stoppage in payment of taxes frightened 
the Republu in deputies into some appro ich to sanity hal- 
mcron allowtxl Ciencral Pvvia to restore order m Andilusiv 
When he give pliee to Castclir, the clociucnt Republican 
deputy, who was left unchecked by the recess, 
threw all his most cagerh avowed principles to the %*JJ/aeacy 
wind, raised a great eonsc ripLion, and provided 
the me nis of reducing Carth igcn i ind pushing the war igxinst 
the Carlists with vigour When the C ortes met again in Januarv 
1874, the extreme parties voted against CasUlar on the 3rd 
of the month Hereupon General Pavia, the governor of 
Madrid, turned the (ortes into the streets, to the relief of all 
sane men in the country Serrano was appointed as he id of 
the executive, and was mainly employed during the vear in 
efforts to save Bilb 10 from falling into the hands of the Carlists 
It had now become clear that the rcstor ition of the Bouibons 
in the person of Don Alphonso, Isabella’s son, was the only 
way of securing a final settlement His civilian Aipbonso 
vgents would have preferred to see him brought in xii King, 
bv a Cortes But on the 29th of December 1874 
General Martinez Campos caused him to be proclaimed king 
at Murvicdro by a brigade of troops, and the example there 
set was followed ev'try where Don Alphonso XII linded in 
Barcelona on the loth of Januarv 1875 (D H ) 

The Restored Monarchy, iSj4-Tgoo 1 he first act of Alphonso 
was a royal decree confirming the appointment of Canovas del 
Castillo as prime minister A strong Conservative administra- 
tion was formed, to which Canovas admitted some men of the 
old parties of (^ueen Isabella’s reign side by side with men 
who had play^ed a part m the Revolution before they became 
his active auxiliaries in the Alphonsist propaganda m 1872 
and 1873 This cabinet gave its chief attention for fifteen 
months to the pacification of the Peninsula, adopting a Con- 
servative and Catholic policy which contributed quite as much 
as the great display of military resources to make the Pret< ncler 
lose adherents and prestige from the merntmt that his (ousm 
reached Madrid The Church, the nobility and the middle 
classes soon pronounced for the new state of things The 
Alphonsist armies, led by Marshals Campos and Jovellar, 
swept the Carlist bands from the right bank of the bro to the 
Pyrenees, and took their last strongholds m the eastein pro- 
vinces, Cantavieja and Seo de Urgel Not a few of the Carlist 
leaders accepted bribes to go abroad, and others put their 
swords at the disposal of th^ government for employment 
against the Cuban rebels Then all the forces of King Alphonso 
under Marshal Quesada gradually closed round the remainder 
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of the Carlist armv^ in Navarre and in the Basque Provinces 
at the beginning of 1876 Ihe \oung king himself "was present 
at the close of the campaign, which sent his rival a fugitive 
across the brcnch frontier, with the few thousand followers 
who had clung to his cause to the ve^'v end 

Dircctl> the Carhst War was over, the government used part 
of the large army at its disposal to reinf< rce the troops which 
The Cuban had been fighting the Cuban insurgents since 1869 
lasurrec- Marshal Jovellar wa •. sent out to Havana as governoi - 
tion general, with Marshal Martinez Campos as com- 

mancler-m-chuf of the foiccs In about eighteen months 
they managed to drive the rebels into the eastern districts 
of the isUnd, Puerto Principe and Santiago de Cuba, and 
induced ell hut a few intc oneilalik chiefs to accept a con- 
vention tint became f iinous under the name of the peace 
tre ity of Zinjoi M irshal C unpos, who vtrv soon siueeeckd 
Jovellar as governor-general oi ( uha, for the first time held 
out to the lojalists of the island the prospect of reforms, fuirtr 
treatme it at the h ends of the mother c untr> , a more liberal 
t iriff to promote their tr ule and self-government as the 
crowning stige of the new policv lie also . greed to respect 
the freeclu 11 of the maroons who had fled from their masters 
to join the Cubans during the ten )ears wn, and tins ltd to 
Spim’s verv soon grintmg gr dud emancipation to the re- 
mainder of the slwes vvho had sto d hv then owners Marshal 
( iiipos was not allowed to tarrv out his liberal and contih- 
iterv pohc), wnich the uactionarv party in the coloiiv, el 
resented is miu h as the ir allies m the Pi ninsul i 
Though muth of liis time and energies liacl been devoted to 
the re estahhshnient of pe ice at home and m the ^c)lonlc^ 
fioiii 1875 Sehur Canovas had displayed 

^Cban^es consider ihlt utivitv and resolution in the rc- 
oiganiz 'tuiii of the monirchv Until he felt sure 
of the early termin ition of the struggle with the pretcudci, he 
ruled in i dutitoiid manner without the assistance of parlia- 
ment Royal dec lees siinplv set iside most of the legislation 
uid reforms of the Spanish Revolution Umveisal suffrage 
alone wis rcsjHCtid for a while and usecl as the meins to call 
into evist nee tnc first Corlts ( f the Restorati >n in 1876 Ihe 
ekctcirs proved, as usual, so docile and they were so well 
handled by the authorities, tint ( anovas obtained i iMrhament 
with great m'jorities in both houses which voted a limited 
franibisL to lake the place of universtl suffrage Immedi- 
atelv ifteiw irdi the \ voted the (onstitution of 1876, which 
vva^ virtu illv i sort of eomprointse between the constitution 
of 1845 m the reign of Isabella and the jinnciples of the demo- 
cratic constitution of the Revolution in ibOq For instance, 
111)' rtv of conscience, estihlishcd for the first time in i86c), 
was reduced toa minimum of tokntion foi ProUstint worship, 
schools and cemeteries, hut with a strict prohibition of propa- 
ganda and outward signs of faith Trul hv pirv was abohsl td, 
on the plea that it had not worked properly liberty of 
issoci ition and ill public meetings and demonstrations weie 
kept within nauow limits and under very close surveillance 
of the authorities The municipal and provincial councils 
were kept 1 1 leash hv intricate laws and regulations, much 
resembling those of France under the Second Empire The 
politic il as well as the administrative life of the countrv was 
absolutely in the hands of the wire-pullers in Madrid, and their 
local agents, the governors, the mayois and the electoral 
potentates stvlcd los caciqua, were all creatures of the minister 
of the interior at the head of Castilian centralization The 
coistitution of 1876 had created a new senate, of which half 
the members were either nominees of the Crown or sat by 
right of office or birth, and the other half were elected by the 
provinces of the Peninsula and the colonics, the clergy, 
the universities and the learned societies and academies The 
House of Deputies, composed of 456 members, was elected by 
the limited franchise system in Spam and by an even more 
restricted franchise in the colonies, five-sixths of the colonists 
being deprived of representation From the beginning of the 
Restoration the great statesman, who was nicknamed at the 


time the Richelieu of Alphonso Xll ’s reign, established v svstem 
of government which lasted for a quarter of a centurv He 
encouraged the men of the Revolution who wanted to bow to 
atcomplished facts and make the best ol the restricted amount 
of liberty remaining, to start afresh in nv'tional politics as a 
Dvnastic Liber il party From the moment that such former 
revolutionists as hagasta, Ulloa, 1 eon v Castillo, Camacho, 
Alonzo Martinez and the marcjuis de la \egi de A’nuyo de- 
tlartd that thev t dhered to the Restoiation, ( inovis did not 
object to their saving m the same hieath that thev would 
enter the Cortes to defend as much as possible what thev had 
achieved during the Revolution and to protest and agitate, 
legalK and pacific aHv, until thev sue (ceded m re-cstihlishing 
some dav all that the first cabinet of Alphonso XII had altered 
in the t onstitution of ibPq The premier not onlv ajiproved 
Sagastxs efforts to g^Ahcr tound him as m inv liberals and 
Democrats as possible hut did not even oppose the return 
of 1 milio (astelar and a lev Repuhhears He also counte 
nanetd the presence in tht Cort* s for the first tur e c>f 1 1; senators 
and 42 deputies to rejirescnt Cuba and Poito Rk o, including 
a couple of home rulers Ihns C inov is me mt to keep up 
the ippearanee of a constitutional and parli.imentarv govern- 
ment with what most Spania'ds torsdered a la r proportional 
representation of txisfiig pirties cMejit the (ail.sts nd the 
most advvnceel Repuhiu ins who o i\ enjit into th^ Hou'^e of 
Deputies m some later parlian ents Canovas ruled his own 
coalition of Conservatives and C ithohcs with an iron hand, 
managing the itfaiis of Spun for six vc rs with onh twodiort 
interruptions, when he stood aside for i few months, just long 
enough to eonviiue the king that tlie Conservative party 
could not reUin its cohesion, even under such men as 
Marshals Jovellai and Campos, if he did nc't choose to support 
them 

In the earlv vears of the Restoi ition the king and ( anovas 
. eted m coneert in two most delicate matteis AlphonsoXII 
agreed with his chief counsellor es to the expediencv of 
keeping miliUirv men awav ftom ’ctive politics Canovas 
ho'clK decl.irtil in the Cortes th it t’n cri of military pro- 
nuuciamietUoi h<,d been for ever dosed hv the Restor ition, 
and the king reminded the generals more than once th-^t he 
intended to he the held of the arm\ Hit king and his pnme 
ministei v.ore C(juallv agreed about the neccssitv of showing 
the \ atiean and the Church sufficient favour to induct them to 
(list loquetting with the jiietcncki Don C irlos, hut not so 
muth as to allow the pope and the e’ergv to expect that they 
would tolerate anv extess’v e I Itr nionlapt influenc e in the pt'hev 
of the Restoration Jn regird to foreign poliev, the king and 
Canovas both me lined to ass st n ition il ispirat ons in Morocco, 
ind jealously watched the rek t ons of th it empire with other 
European p wtrs Ihis desire to exert ist a preponderant 
influence in the iff ms of Morocco rulniin tied m the Medrid 
conference of 1880 I’rtpoiidei int 1 ifiuence v\ s net attamed, 
but th ( onferci te led to a tre-tv which regulated the consular 
protection extended to the subjects of Morocio 

In 1878, in spite tif the well-known hostility of his mother 
to the Montpensiers, ind m spite of his ministers preferences 
for an Austrian match King Alphonso insisted Marriage of 
upon marrying the third diughter of the duke of Aighonto 
Montpcnsicr, Doha Mercedes who onlv survived 
her miiriige five months Birth seventeen months after 
the death of his first wife, the king listened to the advite 
of Canovas and married, in November iS-jq the Austrian 
archduchess Maria Christina of Hahshurg In general matters 
the king allowed his mm sters much liberty of iction From 
t 87<; to 1881, when not too much engrossed in more pressing 
affairs, h’S governments turned tht'r attention to the re- 
organization tif the finances, the resumption of payment of 
part of the debt coupon, ancl the consolidation of the colonial 
and imperial floating debts Thev swerved from the mild 
free trade policy which was inaugurated bv Senor Figuerola 
ancl 1)\ Prim at the beginning of the Revolution, and to which 
was due the remarkable progress of the foreign trade This 
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went on almost continuously as long as the regime of moderate 
tariffs and commercial treatises lasted, t e until 1890 

In 1881 the Dynastic Liberals began to show impatience at 
being kept too long m the told shade of opposition Their 
Liberal chief, Sagasta, had found allies m several Con- 
Admiaia- scrvative and Ldieral generals — Campos, Jovellar, 
tratioas Lopcz-Dominguez and Serrano — who had taken 
offence at the idea that Canovas wanted to monopolize 
power for civil politicians These allies were said to be the 
d)nastic and monarchical ballast, and m some sort the 
dynxstu guaranbts of liberalism m the e}-es of the court 
Canovas came to the conclusion that it was expedient for the 
Restoration to gi\e a fair trial to the (juondam revolutionists 
who coalesced under Sagasti in such conditions He ananged 
with the king to moot a scries of financial projects the accept- 
ance of which h> his majesty would have implied a long tenure 
of office for the Conservatives, and so Alphonso XII found a 
pretext to dissent from the views of his premier, who resigned 
on the spot, recommending the king to send for Sagasta The 
Liberal administration which that statesman formed lasted 
two years and some months 1 he policy of Sag<ista in domestic 
iffairs nsembled that of Ctinovas I he Lilnrils had to act 
cautaously and slowlv, because they perceived that any pre- 
mature move towards reform or democritic legislation would 
not be wekome at court, and might displease the generals 
Sagasta iind his colleagues therefore devoted their ittention 
chiefly to the maten il interests of the country They made 
several treaties of commerce with European and Spanish- 
American governments They reformed the tariff m harmony 
with tne treaties, and with a view to the reduction of the import 
duties by quinquennial stagis to a fiscal maximum of 15% 
ad valorem 1 hey undertook to carry out a general conversion 
of the consolidated external and internal debts by a considerable 
reduction of capital and interest, to which the bondholders 
assented Thev consolidated the floating debt proper in the 
shape of a 4 % stock redeemable in 40 years, of whu h £70,000,000 
was issued m 1882 by bciior ( amacho, the greatest Spanish 
financier of the century Sagisti was not so fortunate m his 
dealings with the* anti-dynastic partus, and the Republicans 
give him much trouble in August 1883 The mo'-t irrecon- 
cilable Republicans knew thit they could not expect mu<h 
from popuhr risings in greit towns or from the disiffected 
and anarchist peasantry in Andilusia, so they resorted to the 
old practice of barrack conspiracies, courting cspeciallv the 
non-commissioncd officers and some ambitious subalterns 
The chief of the exiles, Don Manuel Ruiz Zorilla, who had 
retired to Pans since the Restoration, organized a military 
conspiracy, which was sprung upon tlie Madrid government 
at iiadajoz, at beo de Urgel, and at Santo Domingo in the 
Ebro valley Ihis revolutionary outbrcik w is swuftly and 
sevcrcl> repressed It served, however, to weaken the prestige 
of Sagasta’s administration just when a Dyn istu Ixjft was 
being formed by some discontented Lilierals, headed by Marshal 
Serrino and his nephew, (leneral Lopcz-Dominguez They 
were joined by many Dc mocrats and R idicals, w ho seized this 
opportunity to breik off all relations with Ruiz Zorilla and to 
adheie to the monarchy After a while Sagasta resigned in 
order to let tlic king show the Dyn istic T eft that he had no 
objection to their attempting i mildh democratic policy, on 
condition that the Cortes should not be dissolved and that 
Sagtista and his Liberal majorities m both houses should grant 
their support to the cabinet presided over by Senor Posada 
Herrera, a former ( onservcative, of which the principal members 
were General Lopez-Dommguez and Senores Moret, Montero 
Rios and Becerra The support of Sagasta did not list long, 
and he managed with skill to elbow the Dynastic Left out 
of office, anci to convince all dissentients and free lances 
that there was neither room nor prospect for third parties 
m the state between the two great coalitions of Liberals and 
Conservatives under Sagasta and Canovas When Posada 
Herrera resigned, the Liberals and Sagasta did not seem much 
displeased at the advent to power of Canovas in 1884, and soon 


almost all the members of the Dynastic Left joined the Liberal 
party 

From 1881 to 1883, under the two Liberal administrations 
of Sagasta and Posada Herrera, the foreign policy of Spam 
was much like that of Canovas, who likewise had 
had to bow to the king’s verv evident inclination 
for closer relations with Germany, Austria and ^ 

Italy than with any other European powers Alphonso XII 
found a very willing minister for foreign affairs m the person 
of the marquis de la Vega de Armijo, who cordially detested 
France and cared as little for Great Britain The Red-books 
revealed verv plainly the aims of the king and his minister 
Spanish diplomacy endeavoured to obtain the patronage of 
Italy and Germany with a view to secure the admission of 
Spam into the European concert, and into international con- 
ferences whenever Mediterranean and North African questions 
should be mooted It prepared the way for raising the rank 
of the representatives of Spam m Berlin, Vienna, Rome, St 
Petersburg and London to that of ambassadors In Pans the 
country had been represented by ambassadors since 1760 
Ihe M.idrid foreign office welcomed most readily a clever 
move of Prince Bismarck’s to estrange Spam from irance 
and to flatter the young king of Spam Alphonso XII was 
induced to pay a visit to the old emperor ^\'llllam in Germany, 
and during his stay there, in September 1883, he wais made 
honorary colonel of a Uhlan regiment quartered at Stra sbiirg 
The French people resented the act, and the M idrid government 
was sorelv embarrassed, as the king had announc cd his inten- 
tion ot visiting Pans on his way bick from Germany Nothing 
daunted by the ominous attacks of th( French people and 
press. King Alphonso went to Pans He behavTcl with much 
coolness and self-possession when he was met in the streets 
by a noisy and disgraceful demonstration The pnsidint of 
the Republic and his ministers had to call m person on their 
guest to tender an apology, which was coldly received by 
Alphonso and his minister for foreign affairs After the king s 
return, the German emperor sent his son the crown prince 
Frederick, with a brilliant suite to the Spanish capital, where 
thev were the guests of the king for several da} s Until the end 
of his reign Alphonso XII kept up his fiiencUv iclations with 
the German Imperial fimiK and with the German government 

Ihe close of the reign of Alphonso XII was m irked b\ mu( h 
trouble m domestic politics, and bv some gu it n itional calami- 
ties and foreign complications, while the declining health of 
the nonanh himself cast a gloom over the court and govern- 
ing clisses The last Conservative e ihinet of this reign was 
neither popular nor sueeessful When the cholera ajipeared 
in Fi nice, quarantine was so rigorouslv ( nfoi ced in the Be ninsula 
that the external trade and railway traffic were grievously 
affected On Christmas night 1884 an earthquake caused 
much damage and loss of life in the provinces of Granada and 
Malaga Many villages in the mountains which separate those 
provinces were nearly dcstro}cd At Alhama, in Granada, 
more than looo persons were killed and injured, several churches 
and convents destroyed, and 300 houses laid in rums King 
Alphonso went down to visit the district, and distiibutcd relief 
to the distressed inhabitants, despite his visibly failing health 
He held on gallantly through the greater part of 1885 under 
great difficulties In the Cortes the tension in the relations 
between the government and the opposition was growing 
daily more serious Outside, the Republic ms and Carhsts 
were getting troublesome, and the tone of their press v icd with 
that of the Liberals m their attacks on the Conservative cabinet 
Then, to make matters worse, an outbreak of cholera oc( urred 
in the eastern provinces of the kingdom The cpidemu spread 
rapidly over the Peninsula, causing great havoc in important 
cities like Granada, Saragossa and Valcniia Ihe authorities 
confessed that 103,000 persons died of cholera in the summer 
and autumn of 1885, being on an average from 41 to 56 % of 
those attacked 

In September a conflict arose between Spam and Germany 
which had an adverse effect upon his health Piince Bismarck 
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looked upon the rights of Spain over the Caroline Islands m 
the Pacific as so shadowy that he sent some German war-ships 
to take possession of a port in the largest island of the group 
The action of Germany caused great indignation in Spain, which 
led, m Madrid, to imposing demonstrations The government 
got alarmed when the mob one night attacked the German 
embass), tore the arms of the empire from the door of the 
consulate, and dragged the escutcheon to the Puerto del Sol, 
where it was burnt amid much uproar The troops had to be 
called out to restore order Alphonso alone remained cool, and 
would not listen to those who clamoured foi a rupture with 
Germany He elected to trust to diplom icy , and Spam made 
out such a good case for arbitration, on the ground of her 
ancient rights of discovery and early colonization, that the 
German emperor, who had no desire to imperil the dynasty 
and monarchy m Spain, agreed to submit the whole affair to 
the pope, who gave judgment m favour of Spam 

After his return to Madrid the king showed himself in public 
less than usual, but it was clear to all who came m contact 
Death of with him that he was dying Nevertheless, in 
Aiphonao Madrid, Canovas would not allow the press to say 
a word Indeed, in the ten months before the 
death of Alphonso XII the Conservative cabinet displayed 
unprecedented rigour against the newspapers of every shade 
Ihe Dynastic, Liberal and Independent press, the illustrated 
papers and the satirical weeklies fared no better than the 
Rtpublieans, Socialists and Carhsts, and in 60 days 1260 
prosecutions were ordered against Madrid and provincial 
papers At last, on the 24th of November i88e;, the truth 
had to be admitted, and on the morning of the 2Sth the end 
eame 

It was no wonder that the death of a king who had shown so 
much capacity for nile, so much unselfish energy and courage, 
Regeacyot ^^d so many amiable peisonal qualities, should 
Queen have made Spaniards and foreigners extremely 
Christina aiixious about the prosjiec ts of the monarchy 
Alphonso XII left no male issue He had two daughters, 
the princess of the Asturias bom in 1880, and the infanta 
Maria Iheresa, born in 1882 At the time of his death it 
had not lieen oflieially intimated that the (juten was encetnie 
The Official Gazette did not tuinounie that fact until three months 
after the demise of the sovereign On tht 17th of Ma\ 1886, 
SIX months after the death of Alphonso XII , his posthumous 
son, Alphonso XIII , was born at the palace of Madrid 
Six months before this event definitdv settled the question of 
the succession to the throne the royal family and its councillors 
as ernbkd to take nctv' important decisions There could be no 
doubt that under the constitution of 1876 the widowed queen 
was entitled to the regency Dona Marii Christina talmlv 
presided over this solemn council, listening to the advue of 
Marshal Campos, always consulted in ever)'’ great crisis, of 
Captain-Grcneral Pavia, who answered for the loyalty of the 
capital and of its garrison, of the duke dc Sexto, the ihief of 
the household, of Marshal Blanco, th( chief of the military 
household, and of all the members of the cabinet and the 
presidents of the Senate and Congress assembled m the presence 
of the queen, the ex-queen Isabella, and the infanta Isabella 
All looked i hit fly to Marshal Campos and Gmovas del Castillo 
for statesmanlike and disinterested advice The question was 
whether it would be expedient to continue the policy of the 
late king and of his last cabinet Canovas assured the queen- 
regent that he was ready to undertake the task of protecting 
the new state of things if it was thought wise to continue the 
Conservative policy of the late king, but in the circumstances 
created by his death he must frankly say that he considered it 
advisable to send for Senor Sagasta and ask him to take the reins 
of government, with a view to inaugurate the regency under 
progressive and conciliatory policy 

Sagasta was summoned to h 1 Pardo, and the result of his inter- 
view with the queen-regent, C anovas and the generals, was the 
understanding ever afterwards knowm as the pact of El Pardo, 
the corner-stone of the whole policy of the regency, and of the 


two great statesmen who so long led the great dvnastic parties 
and the governments of Dona Christina It was agreed that 
during the first years of the regene\ , Canovas and Sagasta would 
assist each other in defending the institutions and the dynasty^ 
Sagasta made no seeret of the fact that it was his intention to 
alter the laws and the constitution of the monarchy so as to make 
them very much resemble the constitution of the Revolution of 
1868, but he undertook to carry out his rtform policy by stages 
and without making too many concessions to Radicalism and 
democracy, so that Canovas and his Conservative and Catholic 
followers might bow to the ntctssiUes of modem times after a 
respectable show of criticism and resistance Ihe generals 
assured the queen-regent and the leaders of the dvnastic parties 
that the army might be counted upon to stand by any govern- 
ment which was sincerely determined to uphold the Restoration 
against Rcpubliians and Carhsts Sagasta left the palace to form 
the first of several cabinets over which he presided continuously 
for five years He took for colleagues some of the strongest 
and most popular statesmen of the Lilieral party, virtually 
representing the three important groups of men of the Revolution 
united under his leadership — veteran I ilx'rals like ( amacho and 
Venancio Cronzalez, Moderates like Alonzo Martimz Gamazo 
and Marshal Jovellar, and Democrats like Morct, Montero Rios 
and Admiral Beranger The new cabinet convoked the Cortes 
elected under the administration of Canovas m 1884, and the 
(onservative majorities of both houses, at the request of 
Canov'as, behaved very lovalh, voting supplies and other bills 
necessary to enable the government to be carried on until 
another parliament could be elected in the following year, 
1886 

Pending the dissolution and general election, Sagasta and 
his colleagues paid most attention to public peace and foreign 
affairs A sharp look-out was kept on the doings Republican 
of the Republicans, whose arch-agitator, Ruiz andcariiat 
Zorilla, in Paris displayed unusual activity in his latriguea 
endeavours to persuade the Fedcrals, the Intransigeants, and 
(ven the Opportunists of Dcmoiracv that the times were ripe 
for a v'enture Ruiz Zorilla found no response from the 
Republican masses, who looked to Pi y Margall for their 
watchword, nor from the Republican middle classes, who shared 
the views of Salmeron, Azearate and Pedregal as to the inex- 
pediency of revolutionary methods Castelar, too, raised 
his eloquent prottst against popular risings and barrack 
conspiuuKs 1 lie Carhsts showed equal activity in propaganda 
andintriguts Sagasta derived much benefit from the divisions 
whuh made democracy powerless, ind he was able to cope 
with Carl ism chiefly because the efforts of the pretender himself 
abroad, and of his partisans in Spam, were first restrained and 
then decisiv'eh paralysed by the influente of foreign courts 
and governments, above all bv the direct interference of the 
Vatiran m fav'our of the Spanish regemy and of the successor 
of Alphonso XII 1 he young and most impatient adherents of 
Carlism vainly pleaded that such an opportunity would not 
soon lie found again, and thriatencd to take the law into their 
owm hands and unfurl the fl ig of Dios, Patna, y Uey m northern 
and central Spun Don Carlos onie mori showed his well- 
known la< ic of decision and dash, and the Carlist scare passed 
away Pope Leo XTII went even farther in his patronage, 
for he consented to be the godfather of the posthumous son of 
Alphonso XII , and he never afterwards wav'ered in the stc.idy 
sympathy he showed to Alphonso XIII He was too well 
acquainted with the domestic politus of the Peninsula to 
suppose that Carlism could ever do more than disturb for a while 
the tranquillity of Spam Ht did not wish to stake the interests 
of the Church on a cause which could only reviv'e against her 
the old animosities of Spanish Liberalism and democracy, so 
roughly displayed m the years 1836 and 1868 Dona Christina, 
apart from the dutates of grititude towards the head of her 
Church for the kindness showm to her son and government, was 
a zealous Catholic She proved all through her regenev that 
she not only relied upon the support of the Vatican and of the 
prelates, but that she was determined to favour the Church 
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and the religious foundations in every possible way Her 
purse was alwa>s open to assist convents, monasteries, and 
religious works and societies of all kinds, as long as they were 
under the management of the Church She became regent when 
Spam had felt the consequences of the expulsion of the Jesuits 
and other religious orders from France after the famous Jule-> 
Ferry laws, which aimed at placing these orders more under 
state control, to which thee declined to submit They selected 
Spam as an exc*ellent field of enterprise, and it must be said 
that all the governments of the regency showed so miuh indulg- 
ence towards the( itholic revival thus started, that m less than 
a decade the kingdom was studded with more convents, monas- 
teries, Jesuit colleges. Catholic schools, and foundations than 
had existed m the palmy da>s of the houses of Austria and 
Bourbon in the 17th and 18th centuries \ wave of ( lericalism 
and ultra-Catholic influences swept over the land, afteeting 
the middle classes, the universities and learned societies, and 
making itself verv perceptible also among the governing classes 
and both d\nastie parties, Liberals and Conservatives 
Next in importance to papal protection was the favour 
able attitude of all the Furope.m governments towards the 
Europe qucen-rtgent and, later, towards her soi Th< 

and the court and goeernment of (jermanv vied with the 

Regency Austrian and Italian ro)al families and govern- 
ments in showing sympathv to the widow of Alphonso XII 
Republican France and the tsar made is cordial demon- 
strations as Queen Victoria and her government, and 
Switzerland, Belgium, Holland and others followed suit The 
Spanish foreign office received everv assurxnce that frienclK 
governments would watch the t irhsts and Republic ins, to pre- 
vent them from using their territories as a basis for conspirac les 
against the peace of Spam fhe statesmen of both dvnastic 
parties, from the beginning of the regency, agreed to observe 
strict neutrality in European affairs, in order to avoid complica- 
tions fraught with evil consequences for the monarchy and the 
dynasty in the unsettled state of the country This neutrality 
was maintained until the close of the 19th century 
Sagasta conducted the first general election in 1886 much 
after the usual precedents The I-ong Parliament of the regency 
was composed of considerable Liberal majorities 
Sagasta^ in both houses, though Sagasta had allowed a 
larger share than Canovas was wont to do to the 
minorities, so much so that on the opposition benches the 
Republicans of various shades w'ere represented bv their 
most eminent leaders, the Carlists had a respectable group, and 
the Conservatives a strong muster, flanked bv a group of dis- 
sentients Ihe first Cortes of the regency in five sessions did 
really good and substantial work A civil rode was carefullv 
drawn up bv Senor Alonzo Martinez, in order to consolidate 
the verv' heterogeneous ancient legislation of the monarchy 
and the local laws of many provinces, especially Catalonia, 
Aragon, Valencia, Navarre, and the Basque territory^ Trial 
by jury was re-established for most crimes and offencis Ihe 
laws regulating the rights of assoc lation and public meeting, 
the liberty of the press, and other rights of the subject were 
reformed on liberal and more tolerant lines Finance and trade 
received attention Some commercial treaties and agreements 
were made, including one with Great Britain, which proved 
highly beneficial to home trade, and the tariff was altered, m 
spite of much resistance on the part of the Protectionists In his 
progressive polic y Sagasta was ac tively and usefully supported 
liy the chief of the moderate Republicans, Emilio Castelar, who 
recommended his partisans to vote with the Liberal party, 
because he confessed that bitter experience had taught him 
that liberties and rights were better attained and made stable 
by pacific evolution than by revolution He laid most stress 
upon this axiom when, in September 1886, Ruiz Zonlla suddenly 
sprang upon Sagasta a military and revolutionarv movement 
in the streets and barracks of Madrid I he military authorities 
acted with promptitude, the rebels being pursued, dispersed 
and arrestee! General Manna and several other officers were 
condemned to death by court-martial, but Queen Chnstina 


commuted the sentence into penal servitude, and the ministers 
of war and marine retired from the cabinet in consequence 
Very shortly afterwards, another war minister. General Castillo, 
attempted to strike at the root of military insubordination, and 
simultaneouslv in everv garrison of the kingdom the senior 
sergeants, more than 1000 in all, were given their discharge 
and ordered to start for their homes on the spot The lesson 
produced a gcx)d result, as no trace of revolutionary work 
revealed itself among the non-commissioned officers after 1886 
As time wore on, Sagasta found it difficult to maintain discipline 
in the ranks of the I iberal part\ He was obliged to reconstruc t 
the cabinet several times in order to get nd of troublesome 
colleagues like (leneral Cassola, who wanted to make himself 
a sort of militarv dictator, and Camacho, whost financial reforms 
and taxation sc hemes made him unpopular He had more often 
to reorg inize the government m order to find seats in the cabinet 
for anibitious and impatient worthies of the Liberal party — 
not always with success, as Senor Martos, president of the 
Congress, and the Democrats almost brought about a politic il 
crisis in 1889 Sagasta cleveily aflec ltd to resign and stand 
aside, so that Senor Alonzo Martinez might viinly attempt 
to form in inttrmediari i dnnet ( anoc is, who was (onsiiltcd 
by the queen when Alonzo Martinez filled, faithfully c irned 
out the pact of El Pardo and adv ised Her Majesty to send for 
Sagasta again, as he alone (cnild i irn out whit remained to 
be done of the Liber d programme Sagasta reconstructed his 
ministry for the last time, and announced his intention to make 
the re-establishment of universal suffrage the crowning act of 
the I'beril policy'^, knowing vtiy well that he would thus rally 
lound him all the Liberals, Dcmocrits and Republicans in the 
last session of the Long Parliament Ihe Suffrage Bill was 
earned through the Senate and Congress m the spring of 1890 
after protracted debates, in which the ( onservati /es and many 
military politicians who had previousK been regarded as the allies 
of Sagasta did their best to oh true t the measure Marshals 
(ampos, Jovellar and Novaliches incl Gtnervls Pavia, Primo 
de Rivera, Daban and others, y.ere angry with Sagasta and the 
Liberals not only because the\ deemed their policy too demo- 
cratic, but because lhe\ ventured to curb the insubordinate 
attitude of general officers yvho shielded themselves behind 
the immunities of the ir senatorial position to write insolent 
letters to the war minister on purely prof* ssional questions 
Spanish generals of pronumiamtentn fame thought it perfectly 
logical and natural that sergeants and subalterns shoulci be shot 
or sent to penal servitude for acts of indiscipline, but if an in- 
subordinate general ivas sent to a fortress under arrest for two 
months they publicK demonstrated their sympathy with the 
offender, made angry speeches agiinst their hieraichual chief, 
the war minister, in the Senate, and dared to tall upon the 
queen-regent to make representations, which unfortunately 
were listened to, according to the worst precedents of the 
Spanish monarc hy I he mcreasi ig violc nc e of the Conservative 
press and opposition, the divisions developing in the ranks of 
liberalism, and the restlessness of the agricultural protectionists 
ltd bv Senor Gamazo, did not weig>' so much in the balance 
at c ourt against Sagasta as the Aggressive attitude of the military^ 
politicians Sagasta held on as long as was necessary to secure 
the promulgation of the universal suffrage law, but he noticed 
that the quten-regent, when he waited upon her for the despatch 
of public business, showed almost daily more impatience for a 
change of policy, until at last, in July 1890, she peremptorily 
told him that she considered the time had come for calling the 
Conservatives and their military patrons to her councils Sagasta 
loy^ally furnished the queen with a constitutional pretext for 
carrying out her desire, and tendered the resignation of the 
whole cabinet, so that Her Majesty might consult, as usual, 
the party leaders and generals on the grave question of the 
expediency of entrusting to new ministers or to the Libc"iE 
the mission of testing the new electo“al system Queen Chns na 
on this occasion acted exactly as she henceforth did in all 
ministerial crises She slowly consulted the magnates of all 
parties with apparent impartiality, and finally adopted the course 



HISTORY] 


SPAIN 


563 


which It was an open secret she had decided upon m pectore 
beforehand 

Canovas gathered round him most of the prominent Conserva- 
tive and Catholic statesmen The first step of the new cabinet 
A Protec- was calculated to satisfy the protec tionist aspirations 
Uoaiat which had spread in the kingdom about the same 
Regime time that most Continental countries were remodel- 
ling and raising their tariffs The Madrid government used 
an authorization which Sagasta had allowed his l^ng Parlia- 
ment to vote, to pleise Senor Gamazo and the Liberal repre- 
sentatives of agricultural interests, empowering the government 
to revise and increase all tariff duties not covered b\ the then 
existing treaties of c ommerce This was the c ase with most 
01 the products of agriculture and with live stock, so Canovas 
and his finance minister made, by royil decree, an enormous 
increase in the duties on these classes of imports, and particu- 
1 irly on breadstuffs Then, in 1891, they denounced all the 
treaties of commerce which contained clauses stipulating most- 
favoured-nation treatment, and they prepared and put in force 
in Februax-y 1892 a protectionist tariff which rompleteh 
reversed the moderate frce-tridc jxilKV which had been so 
beneficial to the foreign commerce of Spain from 1868 to 
1892 Not a few nations retaliated with higher duties upon 
Spanish exports, and Frince riised her wine duties to such an 
extent that the exports of wines to that country dropped from 
£12 500,000 before 1892 to £2,400,000 in 1895 and the following 
\ears The effects of a protectionist pobey verging upon 
prohibition were soon sharpl> felt in Spun horeign exchanges 
rose, exports decreased, the railway traffic declined, and the 
c ornmen lal c hsscs and < onsumt rs of foreign goods and produi ts 
were loud in their protests Industri.il interests alone benefited, 
and imported rnoie raw materi ils, < hemicals, and coal and c oke, 
which naturalh influtmed the exchanges adversely Spam 
only attempted to m.ike new treaties of eommeree with Hol- 
kind, Norway, Sweden, Denmark and Switzerland The Great 
Powers contented themselves with securing by agreements the 
same treatment for their commerce in Spain as that granted 
by those five treaties The Protectionists in 1895 wrecked a 
treaty of commerce with Germany in the S nate, and Spam 
subsec^uently persevered in her protectionist polic y During 
his two and a hxlf years’ stay in office Canovas h id not so much 
trouble with the opposition as with the divisions which sprang 
up in the Conservative ranks, though he fancied that he had 
managed the general election m 1891 so as to secure the custom.iry 
docile majorities The split in the Conservative camp originated 
in the rivalry between the two principal lieutenants of Canovas, 
Romero Robledo and Francisco Silvela The latter and a strong 
and influentul liody of Conservatives, chiefly young politicians, 
dissented from the easv-gomg views of Romero Robledo and of 
Canovas on the expediency of reforms to < orrect the notorious 
and old-standing abuses and corruption of the municipihtics, 
especially of Mxdnd When Canovas found himself cieserted 
on so delicate a matter by a numerous section of his parU, 
he resigned, and advised the queen to send for Sagasta ancl 
the Liberals 

Sagasta took office very reluctantly, as he considered a change 
of policy premature lie conducted the general election with 
Difficulty miieh regard for the wishes of the opposition, and 
with out of 456 seats in the Lower House allowed them 

Morocco to have more than 170, the Conservatu cs get- 
ting nearly 100 and the Republicans 30 He had to settle 
some knotty questions, foiemost a conflict with Morocco, which 
was the consequence of the aggression of the unruly Riff tribes 
upon the Spanish outposts around Melilla Reinforcements were 
tardily sent out, and in a second attack bv the Arabs the Spanish 
forces lost heavily, and their commander, General Margallo, 
was killed Public opinion was instantly fired, and the press 
called so loudlv for revenge that the government sent to Melilla 
no less a personage than Marshal Campos, at the head of 29 
generals and 2 5,000 men The sultan of Morocco lost no time 
in censuring the behaviour of the Riff tribes, and in promising 
that he would chastise them Marshal Campos was sent to 


hez to make a treaty, in which he obtained ample redress and 
the promise of an indemnity of £800,000, which Morocco 
punctually paid 

Colonial affairs gave Sagasta much to do He had given 
seats in his cabinet to Senor Antonio Maura as colonial stLretsrv 
and to Senor (lamazo, his brother-m-law , as fin.' nee 
minister These two moderate Liberals .cted in 
concert to grapple with colonial questions, which in 
1894 had assumed a very serious aspect Spun had received 
many ominous warnings Marshal Campos on re tinning from 
Cuba in 1879, had advocated some concessions to satisfy the 
legitimate aspiritions of the majority of the colonists In 1886, 
in the first parliament of the regency, Cuban autonomist depu- 
ties divided tiie house on a motion in favour of home rule ind 
of an extension of the franchise in Cuba This motion was 
ncgitived bv ill the Conscry itivcs, by most of the Dynisfe 
Liberals and Iw some of the Republic ins The majority of Span- 
iards were kept by the goyernment and the press quite in the 
dark about the growth of disaffection in Cuba, so that they 
were loath to listen to the few men, soldiers ind civilians, cour- 
ageous enough to raise the note of alarm during the ten years 
before the final catistrophe For no other reason did the 
minister for the co'onies, Senor Maura, in 1894 fail to eonvmce 
the Cortes, and even the I iberd party, that his yery moderate 
(ubin Home Rule Bill yy.is in indispensable and wise, though 
' tardy, attempt to ayert a conflict yyhich m my plain symptoms 
I showed to be imminent in the W est Inches Aiaura was warmly 
I supported in ( ongress by the t uban home rulers and by some 
I far-sighted liberals and Republicans Ney ertheless, his bill 
I did not find fay our with the Conservatives or the majority of 
, the Liberals, and Sagista, trimming at cording to his mycterale 
I habit, found a pretext to get nd of Maura ancl (jarnazo In the 
I place of Maura he found a more pliant minister for the colonies, 
' Senor Abarzuza, yvho framed a C uban Reform Bill so much short 
, of what his predecessor had thought an irreducible minimum 
' of concessions, that it yyas censured in Havana by all the coloni.al 
Liberals ind home rulers, and by their representatiy es m 
Madrid Iht latter at the last moment recorded their yotes 
m favour of the Abarzuza Bill yyhen tl ey perceived that a 
strange sort of eleyenth-hour presentiment was about to make 
all the Spanish parties vote this insufficient reform Before it 
c ould be promulgated the tidings c ame of a separatist rising in 
the old haunts of ( reole d s.affectioii near Santiago de Cuba 
Sagasta sent about 12,000 men to reinforce the 15,000 soldiers 
in Cuba under General Callaga, and yyas preparing more yyhen a 
I eh.irieteristieally Spanish ministerial trisis arose The subal- 
terns of the Madrid garrison took offence at some articles pub- 
lished by Radical newspapers, and they attacked the editorial 
offices Neither the war minister nor the commanders of the 
I garrison chose to punish the offenders, and sooner than endorse 
such yyant of discipline, Sag.ista and the I iberal party once more 
made yvay for Canovas A very few days after he assumed oftic e 
Canovas receued information concerning the spread of the 
rising in Cuba which induced him to send out Marshal Campos 
with 30,000 men He illowed Marshal Campos much libcrtv 
of action, but dissented from his views on the expediency of 
allowing him to offer the loy. 'lists of Cuba as much home rule 
IS would not clash y\ith the supremacy of Spain I he prime 
minister declared that the Cubans must submit first, and then 
the mother country yyould lie generous 

Before a year had passed, in y lew of the signal failure of Alarshal 
Campos, the Madrid goyernment decided to send out (jeneral 
Weylcr, whohad made himself famous in the Philippines and at 
Barcelona for his stern and cruel procedure against disaffection 
of every kind He showed the same merciless spirit m dealing 
yvith the Cubans, and he certainly cleared two-thirds of the 
island of Creole bands, and stamped out disaffection by vigorous 
military operations and by obliging all the non- oeaermi 
combatants who sympathized with the rebels in Weyier’s 
arms to elect between joining them m the bush, Campaiga 
Manigua, or residing within the Spanish lines This system 
might probably hay^e succeeded if the United States 1 ad not 
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countenanced the sending of supplies of every kind to the rebels, 
and if American diplomacy had not again and again made 
representations against Weyler’s ruthless policy Canovas so 
fully comprehended the necessity of averting Amencan interven- 
tion that he listened to the pressing demands of secretary Olney 
and of the American minister in Madrid, Hannis Taylor, and 
laid before the Cortes a bill introducing home rule in Cuba on 
a more liberal scale than Maura, Abarzuza and Sagasta had 
dared to suggest two years before Canovas did not live to see 
his scheme put into practice, as he was assassinated by an 
anarchist at the baths of Santa Agutda, in the Basque Provinces, 
on the 9th of August 1897 The queen-regent appointed General 
Azcirraga, the war minister, as successor to (^novas, and a 
few weeks later President McKinley sent General Woodford as 
representatn e of the United States at the court of Madrid At 
the end of September 1897 the American minister placed on 
record, in a note handed by him at San Sebastian to the minister 
for foreign affairs, the duke of Tetuan, a strongly-worded protest 
against the state of things in Cuba, and demanded in substance 
that a stop should be put to Weyler’s proceedings, and some 
measures taken to pacify the island and prevent the prolongation 
of disturbances that grievously affected American interests 
Less than a fortnight after this note had been delivered, the 
Conservative cabinet resigned, and the queen-regent asked 
Sagasta to form a new administration The Liberal government 
recalled Weyler, and sent out, as governor-general of Cuba, 
Marshal Blanco, a concilutory and prudent ofhetr, who agreed 
to carry out the home-rule policy which was concerted bv Senor 
Moret and by Sagasta, with a view to obtain the goodwill of 
the president of the United States If things had not already 
gone too far in Cuba, and if public opinion in the United Sla es 
had nut exercised irresistible pressure on both Congress and 
president, the Mont home-rule projee^t would probably have 
sufficed to give the Cubans a fair amount of self-government 
All through the winter of 1897-1898 the Madrid government 
took steps to propitiate the president and his government, even 
offering them a treaty of commerce which would Ivave allowed 
American commerce to compete on equal terms with Spanish 
imports m the West ‘Indies and defeat all European competition 
But the blowing up of the American cruiser “ Maine ’ m the port 
of Havana added fuel to the agitation m the United States 
igainst Spanish rule in Cuba When Congress met in Washington 
the final crisis was hurried on Spam appealed m vain to 
European mediation, to the pope, to courts and governments 
All, with the exception of Great Britain, showed sympathy for 
the queen-regent and her governmc nt, but none were disposed 
to go beyond purely platonic representations in Washington 
At last, on the 20th of April 1898, when the Spanish govern- 
ment learned that the United States minister, General Woodford, 
War with ^ad been instructed bv telegraph to present an 
the United ultimatum demanding the cessation of hostilities 
statea Cuba, with a view to prepare for the evacuation 

of the island bv the Spanish forces, Sagasta decided to give 
General Woodford his passports ind to break off official 
relations with the United States It was an open secret tliat 
this grave decision was not taken at the cabinet council presided 
over by the queen without a solemn protest by Senor Moret 
and the ministers of war and marine that the resources of Spam 
were totally inadequate for a struggle with the United States 
Ihese protests were ()^crruled by the majority of the ministers, 
who invoked dvnastic and monarchical considerations m favour 
of a desperate stand, however hopeless, in defence of the last 
remnants of the colonial empire of Spam Reckless as was 
the course adopted, it was m touch with the feelings of the 
majority of a nation which had been to the very end deceived 
by the government and bv the press not only in regard to its 
own resources, but also in regard to those of the United States 
and of the colonists in arms in Cuba and in the Philippine Islands 
The sequel is soon told The Spanish fleet in the Far East 
was defeated m Manila Bay by Admiral Dewey Admiral 
Cervera’s squadron was destroyed outside the Bav of Santiago 
de Cuba by the Amencan fleet under Admirals Sampson and 


Schley All communication between Spam and her colonies 
was thus cut off An Amencan expedition landed near Santiago 
and the Spanish garrison surrendered after a fortnight’s show 
of resistance Very shortly afterwards, at the end of Julv, 
Spam sued for peace through the mediation of French diplomacy, 
which did not obtain much from President McKinlev It was 
agreed that hostilities should cease on sea and land, but that 
Spam should evacuate Cuba and Porto Rico pending the negotia- 
tions for a peace treaty which were to begin m Pans at the end 
of September 1898 In the meantime Manila and its girnson 
had surrendered to the Americans Ihe agreement of the 9th 
of August, signed by M Cambon, the Trench ambassador in 
Washington, in the name of Spain, clearly stipulated that her 
rule m the New World must be considered at an end, and that 
the fate of the Philippines would be settled at the Pans nego- 
tiations Unfortunately, Spam indulged in the illusion that 
Amcnca would perhaps respect her rights of sovereignty m 
the Philippine Islands, or pay a considerable sum for their 
cession and recognize the debts of Cuba and of the Philippines 
The American commission, presided over by secretary Day 
in Pans, absolutely refused to admit the Spanish contention 
that the United States or the new administration in Cuba and 
the Philippines should be saddled with several hundred million 
dollars of debts, contracted by the colonial treasunes, and 
guaranteed by Spain, almost entirely to maintain Spanish rule 
against the will of the Cubans and Filipinos Spam could not 
help assenting to a treaty by which she renounced unconditionally 
all her rights of sovereignty over Cuba and Porto Rico and ceded 
the Philippine and Sulu Islands and the largest of the Marianne 
Islands in consideration of the payment of four millions sterling 
by America Thus ended a struggle which only left Spam 
the Carolines and a fiw other islands in the Pacific, which she 
sold to Ciermany in 1899 for £800,000, and a couple of islands 
which were left out in the delimitation made by the Pans peace 
treaty of the 12th of December 1898, and for which America 
paid £20,000 in 1900 

The consequences of the war and of the loss of the colonies 
were vcr> serious for Spanish fin ince 1 he nxtional debt, which 
consisted before the war of £2^4,866,(;oo of external 
and internal consols and redttmable debts, Qx\d and Political 
£24,21^0,000 of home floating debt, was increased Reorganiaa- 
by £46 210,000 of Cuban and Philippine debts, which 
the ( ortes had guaranteed, and bv £60,000,000 of debts con- 
tracted at a high rate of interest, and with the national guarante c, 
to meet the expenses of the struggle with the colonies and of the 
war with the United States These additional burdens rendered 
It necessai V that taxation and the budget should be thoroughly 
reorganized Sagasta and the Liberal party would gladly 
have undertaken the reorganization of Spam and her finances, 
but the issue of the war and the unavoidable peace treaty had 
so evidently dameged their popularity in the country and their 
credit at court, that the government seized the pretext of an 
adverse division m the Senate to resign The Liberals left oflicc 
after having done ill that w^as morally and materially possible, 
considering the e xtremely difficult, indeed inextricable, situation 
m which they found the country m October 1897 Ihe task 
of reorganization was confided by the queen-regent to Senor 
Silvela, who had been universally recognized as the leader of 
the Conservatives and Catholics after the death of Canovas del 
Castillo Silvcla endeavoured to unite in what he styled a 
Modern ( onservativc party the bulk of the followers of Canovas , 
the Ultramontanes, who were headed by General Polavieja and 
Senor Pidal, the ( atalan Regionahsts, whose leader, Duran y 
Bas, became a cabinet minister, and his own personal following, 
of whom the most prominent were the home secretary, Senor 
Dato, and the talented and energetic finance minister, Senor 
Villavcrde, upon whose shoulders rested the heaviest part of 
the task of the new cabinet Silvcla lacked the energy and 
decision which had been the charactenstics of Canovas He 
behaved constantly like a wary and cautious trimmer, avoiding 
all extreme measures, shaking off compromising allies like the 
Ultramontanes and the Regionalists, elbowing out of the cabinet 
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General Polavieja when he asked for too large credits for the 
army, taking charge of the ministry of marine to carry out 
reforms that no admiral would have ventured to make for fear 
of his own comrades, and at last dispensing with the services 
of the ablest man in the cabinet, the finance minister, Senor 
Villaverde, when the sweeping reforms and mtitsures of taxation 
which he introduced raised a troublesome agitation among the 
taxpayers of all classes Villaverde, however, had succeeded 
in less than eighteen months m giving a decisive and vigorous 
impulse to the rcorginization ot the budget, of taxation and of 
the home and ( olonial debts He resolutely reformed all existing 
taxation, as ^\ell as tht s>siein of assessment and <ollc(tion, ind 
before he left office he was able to plate on rt«ord an imrease 
of close upon three millions sterling in the ordinar}'^ sources of 
revenue His reorganization of the nitional debt was vci> 
tomplele, in fart, he exacted e\ en mure samfiees from the bond- 
holdds than from other tixpuirs ihe aniorlization of the 
home and colonial debts was suppressed, and the redei mablt 
debts of both tlisses wue converted into ^ " , internal lonsols 
The interest on all i olonial debts i eased to be jiaiel in gold, and 
was paid onb in pesctis, like the rest of the intern il debts, and 
like lie (\teinal debt held b\ Spmiards A.>one, the extern d 
debt held by foreigners eonlinutd to tn)o\ exemption from 
taxation, under the agreement made on the zbta of June ibb2 
betwee n tlie Spanish government ind the eouiu il of lonjign bond- 
holders and its coupons were ])aid m gold The ( ortes luthori/ed 
the government to negotuate with the foreign bondholder . 
with a view to cane elling Ih it .igrtement I his, however, thc\ 
dedned to elo, onl> isscnting to a eonversion of the 4^’,, 
external debt into a -^V’^^stoik redeemable in sixty-one stars 
After p irting with Villaverde, bilvcl i met with mam dilliciil- 
tics, ind hud much trouble in maintaining distiplme in the 
lielerogtntous ranks ol the ( <mservative‘ parU He hid to 
proclaim not onlv su( h important provimcs as Hanclona, 
Valencia and Bilbao, Init evin the capitil of Spun itself, in 
order to dieik a widtspre id igiLition whidi had assumed 
formidaljle proportions mult r the dirtdion ol the chambers of 
tommenc, industrv, navigitum and agnculturt, combined with 
ibout 300 middle-class torporations and associations, and 
supported bv the mijoiitv 01 the gilds and s^ndu ites of tax- 
puvers in Madrid ind the large towns Iht dristu meisurts 
taken by the government against the N ition il I'nion ot Tax- 
pa^ers, and against the newspepers whuh assisted it in 
idvoeating resistant e to taxation until sweeping ind pioptr 
retrenchment hid lieen effected in the national expenditure, 
(hetktd tins t impaign in fivour of reform and utrenehnicrt 
io a while bilvela’s position in tlie eountrv lud been much 
d im igid In the verv lact of his poliev having fallen so much 
short of what the n ition expected in tht shape of rtforni and 
retrenthment At the eleventh hour he attempted to retrieve 
his mistake by vague promiies of amendinent, elueflv because 
all the opposition groups, above all Sigista and the Liberals, 
annoumtd their intention of adopting much the same pro- 
gramme as the National Union The attt mpt was unsut ^esitul, 
and on the 6th of Mart h 1901 a I ibtral government, under the 
veteran b igasta, w' is ome more in oflue (A F II ) 

Parties and C nnfluts, jgoo-n^ro — The loss of ncarl} all that 
remained of her colonial cmpii e, though in appearance a crowning 
disastei, m fact reheved Spun of a perennnl source 
Ten*nc/ef weakness and trouble, and left her free to set her 
own house in order In this the task that fie eel the 
government at the outset of the 20th ttnturv" was sufficiently 
formidable Within the eountr> the tridiUonal antagonisms, 
regional, political religious, still lived on , tending even to beeomt 
more pronounecd and to be tomplieited by the introductiem 
of fresh elements of discord Ihe old separatist tendencies 
were mereased bv the widening gulf betwetii the interests of 
the industrial north and those of the agricultural south The 
growing disposition of the bourgeois and artisan classes, not in 
the large towns on]\, to imitate the “ mtcllet tuals ” in desiring 
to live in closer touch with the rest of Furope as regards social, 
economic, scientific and political progress, embittered the 
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Struggle between the forces of Liberalism and those of Catholi- 
cism, powerfully entrenched in the affections of the women and 
the illiterate masses of the peasantry I o these causes of division 
were added others from without the revolutionary forces ot 
Socialism and Anarchism, here, as elsewhere, so far as the 
masses were concerned, less doctrines and ideals than rally ing- 
enes of a proletariat in revolt against intolerable conditions 
Finally, as though to render the task of patriotic Spaniard 
wellnigh hopeless, there w^is little evidence of any cessation 
of that purelv^ faitious spirit which in bpanish polities has ever 
rendered stable parlv government impossible A sketch of 
the political history of i (ountrv is nectssarilv 'Oiuerned with 
I the externals of politics -the shifting balance of parti changes 
of ministiies, tlie elaboration ol political programmes, and these 
have their importance It must, however, not be 
forgotten that in i eonntiv in which, as in Spiin, poUtUs 
the < onstitution il eonsi lousntss ot the miss of the 
people IS very little developed, all these things refieet only vtrv 
imperfeetlv tne great underlving fonts bv winch the life of the 
n ition is being moulded and its destinv determined For a 
etnturv polities in Spun li d bten i gunt, pliveel b\ piofts- 
sion il , between the ms ' ind ‘ outs ’, vittorv or defeit it 
the polls dtpendtu less on any intelligent popular judgment 
on the questions at issue than on the passing interists of 
tne “ w ircqmilt rs ’and ‘bosses” (Caai/u s) wlo worked the 
(lettoral machinery 

bilvela s Conservative rabmet wts sueteeded in M ueli ii)oi 
by i liberal government under the veterin Sagasta, who 
remained in olliec — save for two short interludes — until the 3rd 
of December 1902 He was at once fieid with two problems, 
vtrv opposite in their nature, whi h were destined to pi tv a 
very (onspieuous part in Spanish politiis llie first was lhat 
presented b) the growth of the religious ordirs and congrtgalions, 
the second that arising out of the spread of boruilism and indus- 
trial unrest Under tlie (omordat ol the 20th of March 1^51, 
bv which the relations of Spam and the \ ituan arc Question ot 
still goviimd, the hvv under whuh smee 1S36 the the RtUgi. 
religious < ongn g itiuiis h ul been lunishtd from ousOrder<i 
Spam was so fir rel ixed as to permit the re-cst ibhsh- 
riK nt of the ordets of bt Vincent de Paul, St Philip Ncri and “ one 
other iinong those approved b\ the Holy bee, ’ so th it through- 
out the eountrv the b^hops ‘might have at their disposal a 
sulhcient number of ministers and preaehers for the purpose 
of missions in the villages ot their dioceses, &e In prailiec 
the pnrase “ one other ” was interpreted bv the bishops, not as 
one for the whole of bpain, but as one in eieh diocese, and at 
the request of the bishops congregations of all kinds estihhshed 
themselves in bpain, the number greatly increasing after the 
loss of the colonies ind as a result ol the measures of setulanza- 
iion in Franti. ^ Ihe result was what is tisii il in such cases 
Ihe regular eltrgv were lashionable and attracted the monev 
of tht pious rieii, until tht ir wealth str>ud in scvndalous contrast 
with the poverty of the secular eltrgv Thev ilso all of them 
claimed under the concoidit exemption from tixes, and, 
since main of them indulged in tonimtrtial and indi strial 
pursuits, they competed unfairly with other triders and manu- 
iacturers, and Untltd to depress the labour market Ihe Liw 
of As ait uitioiis ot the 30th of June 1887 had attempU d to modifv 
the evil bv compelling all e ongi egations to rcgistt r the ir mt mbers, 
and all except the three alreadv leeognized under tlie ( out ordat, 
to ipplv for luthuri/ation This law the eongrtgitions, hot- 
beds of reat turn uv tendcnties, had Ignored ind on the 19th of 
Julv i«)OT, the tjueen-regent 1 sued a decree, eounteisigned 
by Sagasta, for enforcing its provisions 

Meanwhile, however more pressing perils distracted the atten- 
tion of the government The industrial unrest, fomented bv 
Sofialist agitation, culminated in Januan 1902 m industrial 
serious riots at Barcelona and Siragossa, and on Unrest and 
the 1 6th of Ftbru iry in the proclam ition of i general Socialist 
strike m the ftirmer citv The government sent ^sitstion 
General Wcvler, of Cuban notoriety, to deal with the 

* bee ‘Church and State in Spain, ' Ihe Ttma, July i;,, 1910 
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Situation, and order was restored The methods by which 
this result had been achieved were the subject of violent attacks 
on the government m the Cortes, and on the 13th of March 
Sagasta resigned, but only to resume office five days later He 
noiv returned to the question of the religious orders, and on the 
9th of April issued a decree proclaiming his intention of enforcing 
that of the iqth of July 190 r The attitude of the Church was 
prarticallv one of defiance The nuncio, indeed, announced 
that the papacy would be prepared to disruss the question of 
authorization, but only on condition that all demands for such 
authorization should he granted To avoid a crisis at the time 
when the young king was about to come ot age, the government 
yielded, c’nd on the loth of Mav Sagasta announced that a 
modus vivendt with the Vatican had been established 

King Alphonso XIII , whose enthronement took place with 
all the antique ceremonial on the 17th of May, was himself at 
Bt. 'troae outset under clerical and reactionary influences, 

mentof and Ills contemptuous treatment of ministers — who 
Aiphonao at the ceremonial functions were placed wholly m 
XIII, 1 902 background — seemed to argue an intention of 

ruling personally under the advice of the court camarilla ’ This 
impression, due doubtless to the king’s extreme youth and 
inexperience, was belied in the event, but it served to discredit 
the Liberal government still further at the time Senor Antonio 
Resignation Mduri y Montanes, who proved himself later a 
and Death statesman of exceptional character, seceded to the 
oiisagasta Conservatives On the 7th of November Sagasta 
himself resigned, resumed office temporarily on the 14th, 
and Ii inded m his final resignation on the 3rd of December 
On the 6th of December a Conservative cabinet was formed 
under St^^or Siheh, Senor VilUvcrdc, pledged to a policy of 
rcirenchment, taking the portfolio of finance 

Ihc death of Sagasta, on the 5th of January 1903, temporarily 
broke up the I ibtral party, which onild not agree on a leader, 
Its counsels were directed for the time bv a committee, consisting 
of Senors Montero Rios and Morct, the marquis de la Vega 
de Armijo, Si nor Sdvador and Count Romanones The Re- 
publii ins, under Salmi rnn, aKo had their troubles, 
VarDes^ due to the growing influence of Socialism , and, finally, 
the Conserv itives were distracted bv the rivalries 
between Silvcla, Villeverdo end Mama In the country, 
meanwhile, the unrest rontinucd At Barcelona the university 
had to be closed to stop the revolutionary agitation of the 
stude nts , in Apnlthere were serious riots at Salamanca, Barcelona 
and Madnd 'Die lesult of the new elections to the Cortes, 
declared on the 26th of April, revelled tendencies unfavourable 
to the government and even to the dynasty, the large towns 
returned 34 Republicans A ministerial crisis followed, Maura 
resigned, and though the elections to the senate resulted m a 
large Conservative majority, and though m the lower house 
a vmte of confideme was carried bv 183 to 81, Silvela himself 
resigned shortly afterwards Senor Villavcrdt wis now called 
Vlllayerde upon to form a cabinet His gov ernment, however, 
Ministry, accomplished little but the suppression of renewed 
troublis at Barcelemi His programme ineluded 
drastic proposals for financial nform which necessarily 
precluded an adventurous poluv ahroael or anv additional 
expenditure on armiments, prim iples whuh necessarily brought 
him into eonfliet with the military ind naval interests On 
the 3rd of T)i ( t mbi r Villavcrde was forced to resign, his successor 
being Senor Maun Meanwhile, on the 24th of November, 
the 1 iberal parte had been reconstructed, as the Democratic 
party, under Senor Monti ro Rios 

Senor Maura, as was to be proved bv his second administra- 
tion, represented the spirit of compromise and of conservative 
First Maura tcfomi His position now was one of singular diffi- 
Ministry, cultv Though a Catholic , he had to struggle 

1904 against the clerical coterie that surrounded the king, 

and had not influcmc enough to prevent the appointment 
of Monsignor No/ilida, formerly archbishop of Manila and 
a prelate of notoriously react lonarv views, to the important 
^ Ann Re^i'^ter (1902), p 317 


see of Valenaa His concessions to the demands of the ministers 
of war and marine for additional estimates for the army and navv 
exposed him to the attacks of Villaverde m the Cortes, and still 
fiercer criticism was provoked by the measure, laid by him before 
the Cortes on the 23rd of June, for the revision of the concordat 
with Rome, and more especially by the proposal to raise a loan 
at 4 % to indemnify the religious orders for their estates con- 
fiscated during the Revolution Violent scenes greeted the 
attempt of the government to procure the suspension of the 
parliamentary immunities of 140 deputies, accused or suspected 
of more or less treasonable practices, and when, on the 4th of 
October, the Cortes reopened after the summer recess, Senor 
Romero Robledo, the president of the lower house, opened 
an attvek on the ministry for their attempted breach of its 
privileges Furious debates followed on this, and on the subject 
of Maura’s financial proposals, which were attacked by the 
Conservative Villaverde and the Liberal Moret 
with impartial heat On the 14th of December 
Maura resigned an impossible task and King 
Alphonso made General Azearraga head of a narrowly Clerical- 
C onservativ e cabinet 

Ihe new mmistrv, confronted by a rapidly spreading revolu- 
tionary agitation and bv a rising provoked by a crop failure 
and famine m Andalusia, survived scarcely a month villaverde 
On the 26th of January 1905 Azearraga resigned. Ministry, 
and two days later Senor Villaverde once more 
became prime minister He was m no hurry to summon the 
Cortes, partly because the elections to the provincial councils 
were due m March and these had to be manipulated so as to 
ensure the return of a Senate of the right colour, partly because 
the convocation of the Cortes seemed at best a necessary evil 
Already the discredit of parliamentary government was being 
evidenced in the increased personal power of the voung king 
Alphonso was now shaking himself loose from the deadening 
influence of the reactionary court, and was beginning to display 
a disconcerting interest in affaiis, information about whuh he 
w,vs apt to seek at first hand Ihe resignation of the sic of 
Valencia bv Archbishop Nozaleda was a symptom of the new 
spirit Ihis was none the less distasteful to the Republicans, 
who thundered against personal go\ ernment, and to the Liberals, 
who climoured for the ( ortes and the budget The Cortes met 
at last on the 14th of June, and the upshot justified Villaverde s 
reluctance to meet it Attacked by Maura and Moret alike 
the prime minister (June 20) auiisid his former colleague of 
acting through personal pique, on a motion of confidence, 
however, he was defeated bv 204 votes to 54, and resigned 
lie died on the 15th of July following, within a few weeks of 
his former leader and colleague SiKtla 

The Liberals now once more came into power under Stnoi 
E Montero Rios, Si nor Morct having refused the premiership 
Ihe government programme, announicd with a Montero 
view to influcni ing the impending clcrtions, int hided Rios 

finanri il reform, reform of the customs, modifiea- Ministry, 
tion of the octroi, and the question of the coniorclat 
with Rome The result of the elections was a substantial 
Liberal majority m both houses Ihe government was none 
the less weak Quarrels broke out in the cabinet between Senor 
Jose Echerav, the distinguished banker and f imous dramatist, 
who as minister of finance was intent on retrenchment, and 
General Wevlcr, who as minister of war objei ltd to any starving 
of the armv On the 27th of October, scarcely a fortnight aftir 
the opening of the session, the government resigned At the 
instance of the king, who wts going abroad Senor Montero 
Rios consented indeed to resume office, but his diffieulties onl\ 
increased Ihc price of com rose, owing to the reimposition 
bv the government, before the elections, of the import duties 
on corn and flour, and m November there was serious noting 
in Seville, Granada, Oviedo, Bilbao and Valencia, 
while in Catalonia the Sepaiatist movement gathered M%lstr 
such force that on the 29th martial law was 
proelaimed throughout the province The same dav the 
government finallv resigned Senor Moret now accepted the 
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premiership, he took over Sehor Echeray’s budget, while General 
Weyler was replaced at the war office by General Luqut 

The great constitutional parties had broken up into quanelling 
groups just at the time when, as it seemed, the parties of reaction 
were concentrating their forces Not the least ominous symptom 
was the attitude of the olhitrs, who, irritated by newspaper 
attacks on their conduct in Catalonia more especially, demanded 
that all crimes against the army should be tried by the count ils 
of war The prolonged rontro\crsics to which this ga\e ri.c 
were settled on the iSth of Manh hv a compromise passed by 
the Cortes, under this act all cases of press attacks on oflicers 
were to be tried bv the < ourts martial, while tl o^c against the 
army generally and the national flag were stdl to be reserved 
for the civil courts Ihe singular weakness of the govern- 
ment revealed by this abdication of part of the essential 
functions of the civil power would have led to its speedy 
downfall, but for the truce cried during the festivities con- 
nected with the marriage of the king with Princess Victoria 
Eugenie Ena of Battenberg, which took place on the 31st of 
Ma\ 

The king’s marriage was in man\ respects signific ant In spite 
of the) oung queen’s “conversion ’and the singular distinction 
conferred on her bv the papal gift of the golden ro.e, 
Alphoaso << Protestant ’ alliance marked a further stage 

in Alphonso XIII s emancipation from the tutelage 
of the Clencal-Con ervatne c ourt He was, indeed, incrcasinglv 
displaying a tendency to think and ac t for himself whu h, though 
never over-stepping the bounds of the constitution, was some- 
what disconcerting to all parties His personal popularity, 
too, due parth to his \outh and genial manners, was at this 
time greatly increased bv the eool courage he had showm after 
the dastardly bomb attack made upon him ind his young wife, 
during the wedding procession at M id rid, by tie anarchist 
Matteo Morales ^ Whatever his qualities, the growing entanglc- 
ment of parhamentar) affairs was soon to put them to the test 
hor the coronation was h^rdlv over when Schor Morel resigned, 
lopes- taptain-Gcneral I opez- 

Domin^uex Domiiiguez bcc’ame head of a cabinet with a frankl) 
Ministry, ,inti-elcrie il programme, including lornplete libert) 
of worship the sec ulanzttion ol education, and the 
drastic regulation of the right ol association The signature 
b) the king of an oidinance giving legal v.dielilv to the civil 
Qiyll marriages of Catholies aiouscd a lurious agitation 

Marriage among the (Urge to whuh bounds were onl) set 
Question tJiL threat c)t the gen eminent to prosecute the 

bishop ot lu) and the chaptei ol ( ordova In the session 1906- 
1907 the most burning subject ol debate wis the new As>,ocu- 
tions Lvw driwn up b) Schor Dwile Even in the Liberal 
1 inks the question aroused furious differences of opinion Schor 
Monte ro Rios, the president ol the senate, denounced the 
“infamous att icks on the chureh the government itself 
showed 1 wavering tempei m entering on long and lutile negoti i- 
tions with the Vatieni, while in januarv 1907 the cardinel 
achbishop ot Toledo presented a united protest of the Spanish 
episcopvte against the proposed law I his and other issues 
produced complete disunion in the Liber d party Alrcad), on 
the 27th of November Lopez Dominguez had resigned, his 
Vegade successor M ore t, had it once suffered defeat in the 
Armijo house and been succeeded m his turn, on the 4th of 

Ministry, Dccembei , bv marquis de la \ega de Armijo Ihc 

1906-1907 question was now mooted in the cabinet ot dropping 
the Associations Law , but on the 2 1 st of Januar) Sehor Canalejas, 
president of the lower house, who was credited with hiving 
inspired the bill, publicly declared that m that event he would 
cease to support the government Bv the 24th the cabinet 
had resigned, and a (onservative government was in office 
under Schor Maun as premier 

The administration of Sehor Maura which lasted till the 21st 
of October 1909, marks an important epoch in the history of 

* The king's reckless daring was destined later to impair his 
popularity, foi m an enthusiastic motorist blind courage is a quahtv 
apt to be exercised dt the expe use of others 
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modern Spam Ihe new premier was no mere party politician, 
but a statesman who saw the need of his country, on the one 
hand for effective government, on the other hand for second 
education, so as to enable it ultimately to govern Maura 
Itself 1 hough a sincere ( atholie, he was no C lerical, Admialatra- 
as was proved by his refusal to withdraw ihe^^®"’^^®^ 
ordinance on civil marriage Ihe mam olijccts that he set 
before himself were, firstly, the maintenance of order, secondly, 
the reform of local government, so as to destroy the power of 
the Caciques and educate the people m their privileges and 
responsibilities The dissolution of the Cortes producccl a cer- 
tain rearrangement of parlies fhe Liberal groups, as usual 
when m opposition coalesced The Republicans, on the other 
hand, split into sections, m Barcelona, Tarragona and Gcrona 
they were Separali-.ts, while a new party appeared under the 
name of Solidarists, consisting of Separatists, Carlists and Social- 
ists The elections in April resulted in a sweeping Conservative 
victory — the government secured a majority in the lower house 
of 88 over all other gioups eombined As for the “dynastic 
opposition It was reduced to a rump of 66 members, a result 
so unsatislaetorv from the point of view of the monarchy that 
the government offered to quash ( ertain (onservative returns 
in order to prov ide it w ith more se its 1 he dv n astic opposition, 
however, considered that it had been tinfairlv dealt with m 
the conduct of the elections, and though, out of consideration 
for the dy nasty fan heir to the throne h iv mg been born on the 
Toth of May) thev attended the opening of the Cortes on the 
13th of Mav, the I iber ils refused to take part m the session that 
followed, which lasted till the 29th of Juh \\ hen, 
however, the Cortes reojicned on the 10th ol October, Administra 
the dynastic opposition was once more in \x,s t ton Reform 
place It was now that Sehor Miuri brought m his Local 
Administration Bill, a measure eon taming 429 clauses, the mam 
features of whu h were that it largely mereaseel the responsibility 
of the local eleded bodies made it compulseiry for every elector 
to vote, anel dul awav with oflicial interference at the polls 
Ihe bill met with strenuous opposition, and on the 23rd of 
December 1907 the ( ortes adjourned without its having been 
adv am eel 

At the close of the year an Ananhist outrage gave the excuse 
for the proclamation ol martial law m Barcelona, and after 
the opening ot the new session of the Cortes (Januarv 23,1908) 
a bill w as introdueed into the senate giving to the government 
the most drastic powirs for the suppression of Anarchism 
Its provisions practicallv amounted to a complete suspension 
of the guarantees foi civ il liberty it met wath the most strenueius 
opposition and its fin d passing by the Senate (Mav 9) was fol- 
lowed bv e serious crisis Two months before (M irch 10-13) 
king Mphonso with i h aracteristie courage, had paid i surprise 
visit to Barcelona •inel the general enthusiasm of his reception 
seemed to prove th it the elisaffci tion was less widespread or 
iletp than had been supposed In the rireumst am cs, Senor 
Mauri dropped the huppression Bill, <inel the king issued an 
ordinance re-establishing constitutional guarantees m ( atalonia 
Ihis good feeling was unlurtunatcly not destined to be of 
long duration and in the following veer the struggle between 
the antagonistic forces in Spam once more produced a perilous 
crisis The I oc d \dnainistration Bill, after being debated for 
two sessions, pissed the lower house on the i yth of Eebruary 
icyoc) having at the last moment received the supj ort of the 
I iberal Senor Moret though the Radie ils as a whole opposed it 
as gratifying to Senor Cambo, the Regioinlist leader ind there- 
fore as lenciing to disintegration Though ruling in the spirit 
of an enlightened despotism rather than in that of a constitu- 
tional government, Senor Maura had succ ceded in doing i notable 
work for Spam It was inevitable that in doing so he should 
incur unpopularity m many quarters JIis efforts to recon- 
struct the Spanish navy were ittaeked both by the apostles of 
ictrenchment and by those who saw in the shipbuilding con- 
tracts an undue favouring of the foreigner, the Marine Industries 
protection Act was denounced as favouring the large ship- 
owners and exporters at the expense of the smaller men, the 
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Compulsory Education Act as “ a criminal assault on the rights 
of the family ” His ecclesiastical polity also exposed him to the 
fate of those who take the middle way, the Liberals denounced 
the minister of education, Don h Rodriguez ban Pedro, for 
making concessions to the teaching orders, while the archbishops 
of Burgos and Santiago de Compostella fulminated agxinst the 
government for daring to tax the congregations In his reform- 
ing work Senor Maura had an active and efficient lieutenant 
in the minister of the interior, Senor La Cierva Under his 
auspices laws were passed reforming ind strengthening the police 
force, instituting industrial tribunals, rcguliting the work of 
women and children, introdiK ing Sunilay rest,exrly closing, and 
other reforms In short, the government, whitevcr criticism 
might be levelled at its methods, had accomplished a notable 
work, and when on the 6th of June 1909 the Cortes adjourned, 
Its position seemed to be assured 

Its downfall was ultimately due to the development of the 
crisis in Morocco This is described elsewhere (see Morocco 
/Morocco History), here it is only proposed to outline the effects 

Crisis of If/, reaction upon the internal aflaiis of Spun 

The trouble, long brewing, biokc out in July, with the attack 
by the Riff tribesmen upon the workmen engaged on the rul- 
way being built to connect Melilla with the mines in the hills, 
held by Spanish concessionaires The necessity for strengthen- 
ing the Spanish fore cs in Africa had foi some time been apparent , 
but beneir Maura had not dared to f xe c the ( ortes with i eJemanel 
for the necessary estimates, for which, now that the crisis had 
become acute, he had to rely on the authorization of the < ouncil 
of stite Ihc spark wis put to the peiwdcr bv the action of 
the war minister, General Linares, m proposing to organize a 
new field force by exiling out the Cxtalan reserxes 1 his sum- 
moned up loo vivid memories e>f the ustks. miseries of former 
over-sea expeditions On the 26th of July a generxl strike 
was proclaimed at Barcelona, and a movement dmerted at first 
against the “conscription” rapidly developed into a revolu- 
tionary attack on the established order in church and state 
Barcelona ike City, a colluvies gentmm, was seething with 
Rising of dangerous elements, its natixc proletariat being 
July 1909 remfurdbd by cmigrxnts returned embittered from 
fiilure m South America and a cosmopolitan company of refu- 
gees from justice in othei lands The mob, directed by the revo- 
lution iry dements, attacked more especially the convents 
and churches From the city the revolutionary movement 
spread to the whole province In Bxredoni the rising was 
suppressed after three dxys’ street fighting (July 27-29) 
On the 28th martial law wxs proclaimed throughout bpam, 
and now began a military reign of terror, whu h lasted until the 
end of September In the fortress of Monjuich in Bareelona 
were collected, not only rioters caught red-handed, but many 
others — notably journalists — whose opinions were obnoxious 
The greatest sensation wds< aused by the arrest, on the 31st of 
August, of Senor Ferrer, a theoretical anarchist well known in 
many countries for his anti-clenral educational work ind m 
Spain especially as the founder of the “ lay schools ” He was 
accused of being the clnef instigator of the Bareelona rising, 
was tried by court martial (Oct and shot This 

tragedy, which rightly or wrongly aroused the most wide- 
spread indignation throughout Europe, produced a ministerial 
crisis m Spam The opening of the October session of the 
Cortes was signihzed by a furious attack by Senor Morct on 
Senores Maura and La Cierva, who were accused of having 
Fallot sacrilieed Ferrer to the resentment of their tlencal 

Maura task-m xsters The government had been already 

weakened by the news of Marshal Marina s reverse in Moroeco 
(Sept 30), to this new attack it suecumbed, Senor Maura 
resigning on the 21st of October 1909 

On the 22nd the formation of a new cabinet under Senor 
Moret was announced It was from the first in a position of 
Moret Singular weakness, without a homogeneous majority 
Ministry, in the Cortes, and depending for its very existence 
1909-1910 Qn the uncertain support of the extreme Left and 
the Republicans For three months it existed without daring 


to put fdrward a programme It sent General Weyler to keep 
Barcelona m order, caused the release of most of the prisoners 
m Monjuieh, reduced the forces m Moroeco, reopened negotia- 
tions with Rome for a modification of the concordat, and on the 
31st of December, the end of the financial year, was responsible 
for the issue of a royal decree stating that the budget would 
remain in force until the fortes could pass a new one But, 
meanwhile, the munuipal elections, under the new Local 
Administr ition Law, hid resulted in 1 triumph of the Liberals 
(Dec 12) Senor Moret now considered the time ripe for 
a dissolution, the king, however, refused to consent, and on 
the 9th of February 1910 the ministry resigned The new 
cabinet, with Senor Canalejas as pnsident of the council, in- 
cluded members of tiu various I ibiral and Radical canalejas 

groups Garcia Prieto (foreign atf urs), Count Ministry, 

Sagasta (inierior), General Aznai (wai), the Demo- 
crat Anas Miranda (navy), C obi in, a strong C xtholic though a 
I iberal (finance), Ruiz Valarmo, i Democrat (justice), Calbeton 
(public works) and Count Romanones, wdio advocated a liberal 
settlement with the Church (education) 

I hough at once denounced by Schor Morct as “a democratu 
flag being used to cover reietioniiy men h mdisc,”^ the name 
of ( analtj as was in itself a guai antce that the bum- Quarrel 
mg question of the relations of the state to Rome with the 
and the religious orders would at last be txkcn in VaCAai* 
hand, wliile the presence of so many moderxlc elements in his 
eabinet showed that it would be appro^'ched in a eonciliatorv 
spiiit A beginning was made with the issue of a tircul.ir by 
the mmi->tei of finance (l^fuch 18), ordering the collection of 
taxes from all religious bodies canving on lommeicml and 
industrial enterprises What moie could be done would depend 
on the result of the elections neeessitited by the dissolution of 
the Cortes on the i^lh of April Count Romanones, desiring 
to educate the elector^, had been bisy establishing schools, but 
the sweeping victory of the Liberals at the polls was prob 
ably far morc^ due to the fact that this was the first election 
held under Senor Maura’s Loc il Aclrninisti ition Act, and that 
the Ignorant electors, indignant at being forced to vote 
under penally of a fine, where they did not spoil their ballot 
papers, voted against the Conservatives as the authors of their 
grievance 

Ihe government was thus m a position vigorously to pursue 
Its religious policy On the 3Tst of Mav the official Lacila 
published a dtnee selling forth the rules to which the religious 
associations would have to submit It was pointed out that, 
in conformity with the decree of the 9th of April 1902, it had 
become necessary to coerce those congregations and associa- 
tions which had not fulfilled the formalities prescribed by the 
law of 1887, and also those engaged m commerce and industry 
which had not taken out pxtents with x view to their taxation 
It further ordered tint all foreign members of congregations 
were to register themselves at their respective consulates, in 
accordance with the decrees of 1901 and 1902 On the iith of 
June a further and still more significant step was taken A 
royal ordinance was issued repealing that signed by Canov'is 
del Castillo (Oet 2^ 1876), immediately after the promul- 
gation of the constitution of 1876, interpreting the nth 
article of the constitution, by which the free exercise of all 
cults was guaranteed in Spam The article in cjuestion forbade 
“ external signs or public manifestations of all religious con- 
fessions with the exception of that of the state,” which was 
defined bv Canovas del Castillo as meaning “ any emblem, 
attnbute or lettering which would appear on the exterior walls 
of dissident places of worship ” ^ In the speech from the throne 
at the opening of the new Cortes (June r6) the king declared 
that his government would “ strive to give expression to the 

' Ihe Tinieb (Ftb 18 1910) 

2 The composition of the new parliament was as follows — Senate 
Mimstenahsts, 10^5 Conservatives, 42, Regionalists, 5, Republicans, 

4 Carlists, 3 mibcdlancous groups, 11 Lowir House Ministeri- 
alists 227 Conservatives 105 Republicans, 42, Carlists, 9, Catalans, 
y, Integnsts, 2 Iniltpenelcnts, 9, unattached, 3 

•* Ihe limes (Jum 13 1910) 
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public aspirations for the reduction and control of the excessive I Kings of the Visigoths established in Spain : •— 


number of orders and religious orders, without impairing their 
independence in spiritual matters,” and m introducing a biU 
for the amendment of the law of 1887 Senor Canalejas declared 
that the government, “ mspircd by the universal spirit of liberty 
of conscience,” had given to article xu of the constitution 
“ the full sense of its text ” 

“ Liberty of conscience,” a principle condemned by the 
Syllabus of 1864 and sneered at in the encyclical Pascendt gregts 
of 1905, was hardly a phrase calculated to conciliate the Spanish 
clergy, still less the Vatican A cry went up that to allow 
dissident churches to announce their presence was to insult and 
persecute the Catholic Church, at Rome the decree was attacked 
as unconstitutional, and a breach of diplomatic propriety all 
the more reprehensible as negotiations for a revision of the con- 
cordat were actually pending A violent clerical agitation, 
encouraged by the Vatican, was started, 72 Spanish archbishops 
and bishops presenting a joint protest to the government Fuel 
was added to the fire by the introduction of a bill — known as 
the Cadenas bill — forbidding the settlement of further congre- 
gations in Spam until the negotiations with the Vatican should 
have been completed This was denounced at Rome as a uni- 
lateral assertion on the part of the Spanish government of an 
authority which, under the contordat, belonged to the Holy See 
as well As a preliminary to negotiation, the government 
was requi ed to rescind all the obnoxious measures This 
demand broke the patience of the prime minister, and on the 
30th of July Senor de Ojeda, Spanish ambassador at the 
Vatican, was instructed to hand in his papers In Vatican 
circles dark hints began to be dropped of a possible rapproche- 
mevt with Don Jaime, who had succeeded his father Don 
Carlos, on the i8th of Julv 1909, as the representative of 
Spanish legitimacy and Catholic orthodoxy The pretender, 
indeed, disclaimed any intention of stirring up civil war m 
Spain, his mission would be to restore order when the countrv 
should have wearied of the republican regime whose speedy 
advent he foresaw I he fulfilment of the first part of this 
prophecy seemed to some to be brought a step nearer bv the 
overthrow of the monarchy in Portugal on the 5th of Octobtr 
1910 For Spam its immediate effcit was to threaten a great 
increase of the difficulties of the government, by the immi- 
gration of the whole mass of religious congregations expelled 
from Portugal by one of the first aets of the new regime 

(W A P) 

Chronological Tables of Christian Dynasties in Spain 

Kings of the Visigoths, having relations with Spam, but not 
established within it — 


Ataulf 4 1 0-4 15 Entcnd the north east of Spam, 

murdered at Barcelona 

Sigcnc 415 His murderer, promptly mur- 

dered in turn 

[Walha 415-419 Elected king, was the ally (foe- 

deratus) of the empire De- 
bated the Vandals and Alans 
Migrated to south west of 
France with all his people 

Theodono I 419-451 Made inroads into Spam, aS ally 

of the empire Killed in the 
battle with Attila 

I All these kings had the scat of 
their government north of the 
Pyrenees They made inroads 
in Spam and had a stronghold 
on tne north east Alaric was 
killed by the Frankish king, 
Clovis, at Vomll6, 507 | 

Gesahe 50/-511 Bastard son of Alaric, was mur- 
dered I 

Araalanc . 507-531 Reigned m south and south-east! 

of Franco under protection of | 
Theodonc, the Ostrogothic 
king in Italy Fled before 
Franks to Barcelona at end of 
reign, and was murdered at 
Barcelona 


Theudis 

531-548 

An Ostrogoth, general of Theodo- 
nc Murdered Amalanc, and 
was murdered m turn at 
Seville by Theudigesil 

Theudigiscl 

548-549 

Murdered by Agila 

Agila . . 

549-354 

Murdered at M6rida 

Athanagild . 

554-5<37 

Rebelled against Agila, evacuated 
Andalusia to secure aid of 
Imperial officers Established 
the capital at Toledo 

Liuva I 

567-572 

Elected at Narbonne Associated 
Ills brother Leovigild with hmi- 
sclf 

Leovigild 

567-586 

The first Visigoth king who as- 
sumed the diadem and purple 
struck coins in his own name, 
and enforced recognition of 
his supremacy m all parts of 
Spam, except the south coast 

Reccared 

586-601 

Son Associated with lus father 
The first Visigoth king who was 
a Catholic 

Liuva II 

601-603 

Son Soon murdered 

Wittenc . 

603-610 

Leader of Anan reaction 

Gunthemar 
Sisebut . 
Reccared II 

O10-612 J 
612-620 
620-621 J 

Obscure kings 

Swintclla 

Rcceimer 

621-631 'j 

6 -631 J 

\ssociatcd his family with him on 
th( throne They were all de- 
]ioscd by the nobles 

Sisinand 

Chintila 

Tulga 

Chmdaswmth 

Recceswmth 

631-636 r 
636-640 

040-641 I 

641-652 I 
C49-672 

These kings were mainly sup- 
ported by the clergy, and were 
engaged m endeavouring to 
make the crown hereditary, bv 
associating their kinsmen with 
themsc 1\ cs 

Wamba 

672-680 

Unrelated to his predecessor and 
elected by the nobles — was de- 
posed and tonsured 

Frwic 

Lgica 

Witiza 

Rodenc 

680—687 1 

687-701 J 
697-710 1 

710-711 1 

The most obscure of the Visigoth 
kings Egica and Wibza ap- 
pear to have continued tne 
struggle with the nobles, by 
whom Rodenc was tumultu 
ously elected, m opposition to 
Witiza's son Actula 

Early kings of the Christian 
chronology and relationship — 

north west of Spam, of uncertain 


Pdayo 

718-737 

Elected as *' king of the Goths " 

Favila 

737-739 

Brother of Pelayo 

Alphonso I 

739-757 

Son-m-law of Pelayo 

Froila 

757-768 

Son of Alphonso I Murdered by 
his brother 

Aureho 

768-774 

Brother or cousin 

Silon 

774-785 

Brother in law of Aureho 

Maurecat 

785-789 

Bastard son of Alphonso I 

Bermudo 

789-792 

Called the Deacon, descendant of 
Alphonso I , reigned for a very 
short time, and retired to a 
religious house 

Alphonso II 

792-842 

Called the Chaste, son of Froila 
Was perhaps chosen in opposi- 
tion to Bermudo 

Ramiro I 

842-850 

Son of Bermudo the Deacon. 

Ordofio I 

850-866 

Son of Ramiro 

Alphonso III 

866-91 ^ 

Son of Ordoflo 
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Penod of the bmall kingdoms, unions, separations and reunions 
the sons of Alphonso III having rebelled, and forced a division of 
the kingdom near the close of the king's reign — 


Garcia 

910-913 

Took Leon, which then included 
Bardulia, or Castile, as the 
eldest son 

Ordono II 

911-923 

Second son became king m 
Gallicia winch mcludeel north 
trn Portugal and acquired 
Leon on the death of hts 
brother Garcu 

Fruela . 

923-924 

Third brother held \stiirias, anti 
was king of all north west for 
a short time after death of 
Ordofio 

Alphonso IV 

924-931 

bon of Ordofio, became a menik at 
bahagun, and was succeeded 
by his brother Ramiro 

Ramiro 11 

931-950 

In his reign Castile broke iway 
from Leon, undt r the count 
Fernan (lonzales 

Ordofio III 

950-955 

Son of Ramiro 

Sancho I , ‘ 1 he 
Fat ’* 

955-967 

Half brotht r of Ordofio III and 
son of Ramiro 11 by his second 
mainage with a daughter of 
Smcho Abarca of Navarre 
Was dnven out by his nobles, 
m allianee with Fernan Gon 
/ales, count of Castile, and 
restored by the caliph The 
rebels jnit Ordofio, son of 
Alphonso IV , on the throne for 
a time 

Ramiro III 

907-982 

bon of Sancho Succeeded as i 
j boy His reign w as a penod of 
anarchy 

Bermudo II , 

The Gouty 

982-999 

1 999-1027 

bon of Ordofio III , was supported 
against his cousin Ramiro HI 
by the nobles, and was placed 
on the throne by the Hajib 
Mansur 

Alphonso V 


Son of Bermudo Beg in the 
restoration of the kingdom after 
the period of anarehy, and 
subuction to the caliphate 
Killed at siege of Viseu 

Bermudb III 

1027-X037 

Son of Alphonso V was killed 
in battle at Tamaron with 
his brother in law Ferdinand, 
eount and then first king of 
C istilc 

Fernando I , or j 
Ferdinand 

1027-1065 

bon of Sancho el Mayor of 
Navirre, king of Castile by 
right of his mother, and of 

I con and G dhcia by the sworel 


Counts of Castile 

The counts of Castile began, as a Ixidy, and not as a line of chiefs, 
m the reign of \lphonso the Chasti (789-842) They strove for 
independence from the first, and when one count had replaced several 
they achieved it 


Fernan Gonzales 

923-968 

Made himself independent of 
Leon One of his daughters 
mariied Ordofio III of Leon 
By a second marriage with a 
daughter of Sancho Abarca of 
Navarre he had a son and 
successor 

Gareia Fernandez 

968-1006 

Son 

Sancho Garcia 

1006-1028 

Son 

Gareia 

1028 

Murdered Castile then passed 
to Garcia’s sister, the wife 
of Sancho el Mayor of 
Navarre 


Early Kings of Navarre 

The early history of Navarre has been overlaid with fable, and with 
pure falsification, largely the work of the Etnodictines of San Juan 
dc la Peha near Hucsca Their object was to prove the foundation 
pf their house by a king of Navarre, dragon and Sobrarbe, in the gth 
century They were helped by the patriotism of the Aragonese, who 
wished to give thoir kingdom an antiouity equal to that of Lcoii 
Htnce much pure invention, bolstered up by forgery of charter , 
falsification of genuine ones, and construction of imaginary pedigrees 


Sancho Abarca, 906-920 Made himself independent king 
/ e Brogues at Pamplona He fought with 

the Carohngian counts of the 
marches, and in alliance with 
the Spanish Mahommedan Bern 
Casi of Saragossa 
I Very obscure The most un- 
doubted p< rson ility of the 
Garcia Sanchez 926-966 I time is Tota (Iheiula), widow 

Sancho Garcia 906-993 / of Saneho Abate i, who gov- 

Garcia Sanchez 993-1000] erncrl for her son and whose 

The Irtmbler" daughters were mimed to the 

( kings of Leon and counts of 
Castile 

Son of ‘ The Trembler " He 
mauled a daughter eif Sancho 
Garcia, count of Castile On 
the murder of Garcia, the last 
count, he took Castile by right 
of his wife He inherited, or 
Sancho el Mayor 1000-1035 J acquired superiority over the 

^ ^ cential Pyrenean legions of 

Aragon and Sobrarbe He di- 
vicleel h s varieuis eleiiriimoiis — 
Navarre to Garcia Castile to 
Fernanelo, Sobrarbe 10 1 onzale 
and Ar igon to E inuro San 
chez, a natutal son 

Gircialll 1035-1054 Killed in battle vith his brother 

Fernando of Castile and Leon 
at Atapuerea 

Sancho IV 1054-1076 Son Murelertd by his naturil 

brother Ramon at Pefialen 
Ihe Navarrese then chose 
Sancho R iinirez of Aragon as 
king The kingdoms remained 
united till 11^4 


Histone kingdom of Aiagon - 


Ramiro Sanehez 

1035-1067 

Natural son of bancho el Mayor 
of N ivarrc, who on the death 
of his legitimate firother (xon 
zalo, annexed Sobrarbe 1 he 
kingdom of Sobr irbe lasted 
only elunng the life ol t»oii alo 

Sancho I 

1067-1094 

Son of Ramiio Was killed 
while besieging Hue sea 

Pedro I 

1094-H02 

bon of Sancho 

Alphonso I The 
Battler ’* 

1102-1134 

Second son of Sancho He pjok 
Sarigossa from the Moors and 
was married to Lrraca, queen 
of Castile and I eon 

Ramiro II 

II 34-1 I 37 

1 bird son of S lueho A monk 
who was exclaustratcd aftei 
the death of Vlphonso, but re 
turned to the eloistcr on the 
birth of his daughter Petronilla 

Petronilla 

1137-1164 

Married to Ramon Berenguer, 
count of Barcelona, who be 
came king by right of his wile 


The Early Counts of Barcelona 
In the last years of the 8th and beginning of the 9th century, 
Charlemagne and Louis the Rus began conquering the north cast 
of Spam, which the Arabs had occupied as early as 713 By 81 1 
the Franks had concpiered as far as Tortosa anel Tarragona Ihe 
territory gamed was called the Marca Hispamea, and was govcrnexl 
by counts of Roussillon, Ampurias, Bcsaltu, Bareeloni, Cerdtna 
Pallars and Urgell 1 hey be-came inelcpendent during the decadence 
of the Carolingians The supremacy was acquired gradually by the 
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counts of Barcelona w ho became independent with Wilfred I by 
874 He and hib immediate descendants gradually subdued the 
other counts They suffered much from the inroads of Maiisur m 
the loth century, but on the decline of the caliphate, they took part 
m the gentr il advance 


Ben nguer Ramon I 

1018-1035 

Held Barcelona, Vuh and 
Manresa with land con 
quered from the Moors to 
the south 

Ramon Berengucr, 

‘ The Old ” 

1035-1070 

Son Ills father had divided 
his posMSsions between 
his widow and all his sons, 
but Ramon Berengucr 
reunited them by force 
He h ft his dominion to be 
held in common by his 
two sons 

Ramon Berengucr II 
and 

Berengucr Ramon II 

1070 1082 
1070-1082 j 

Ramon Berengucr II Caj) 
d 'estops ( Tow Pow ' ) 
was murdered by Beren 
gucr Ramon II , whose 
end IS unknown 

Ramon Berongiier 

10«2-1I3I 

bon of Ramon Berengucr 1 1 
By his marriage with 
Aldonz i or Douce of Pro 
vence he acquire d territory 
in south eastern Prance 
He inherited or subdued 
all the other eountslups of 
Catalonia, t xce pt Pe ralaela 

Ramon Berengucr 

1131-1102 

Son Inherited the Spanish 
possessions of his hither, 
the trench going to a 
brother Was be trothed 
to Pctromlla of Aragon, 
ind married her m it 50 
becoming king of Aragon 


Second period of the union, disunion and reunion of Castile and 
Leon from Fernando I to Fernando III Fernando I divided his 
dominions among his thne sons to Sancho, the eldest, Castile, 
to Alfonso, the second son I con to Garcia the third son, Galhcia 


Sancho II 

10O5-1072 

I Ic e xpe He <I Alphonso and Garcia, 
reuniting the three kingdoms 
Murdered at 7 imora 

Alphonso VI 

I 005-1 109 

Returned from exile, obtained ill 
the three kingdoms, and im 
prisoned Garcia for life 

Urraca 

1109-1120 

Daughter of Alphonso VI , and 
widow of Raymond of Bur 
gundy 

Alphonso VII 

j 12O-1157 

Son Recognized as king in 
Galheia during his mother s 
life Divideel his kingdoms 
between his sons, to the elder 
Sancho, C istile, to the younger, 
Fernando, Leon 

Sancho III 

1157-1158 

In Castile 

Fernando 11 

1157-1188 

la Leon 

Mphonso VllI 

1158 1214 

Castile Son of Sancho III 

Alphonso 1\ 

1188-1230 

Leon Son of Fernando II Is 
numbirid I\ because he w is 
junior to the cousin Alphonso 
of Castile 

Henry I 

1214-1217 

Castih Son of \lphonso VIII 

Beren gana 

1217 

Daughter of Mphonso VIII 
Married to Alphonso IX of 
Leon, but the marriage w’as 
declared uncanomcal by the 
pope The children w ere dc 
elared legitimate Bercngaria 
resigned the crown of Castile 
to her son Pirnando by the 
uncanomcal marriage with 
Alphonso IX of Leor 

Fernando 111 

1217-1252 

Inherited Leon on the death of 
his father Alphonso IX , and 
united the crowns for tlie Dst 
time, in 1230 


Castile and Leon till the Union with \ragon 
Fernando III was king of Castile and Leon from 1230 to 1252 


Alphonso X 

1252-1284 

Lldcst son of Fernando HI 

Sancho IV 

1284-1295 

S( eond son of Alphonso X W is 
preferred to tne sons of his 
elder brother Pordinand de la 
Cerda, who died in Alphonso s 
lifetime 

Ferdinand IV 

1295-1312 

Son of Sancho 

Mphonso XI 

I3I2-M5'' 

Son of Ferdin ind IV 

Peter “The Cruel 

1350-1369 

Son of Alphonso XI 

Henry II 

1369-1370 

Natural son of Mjihonso I\ 
He deposed and murdere 1 
Peter, and founded the line of 
the new kings 

John I 

1379-1390 

Son of Henry II 

Henry III 1 

1390-1 |o6 

Son of John I 

John II 

I40O-I454 

[ 

Son of Henry III 

Son llu legitimacy of the 
elaughter of his second marriage 

Henry IV 

M54-M74 1 

wis not rteogni/cd, and the 
crown of Castile passed to his 

Isilxlla 

1474 150 t 1 

sister who manicd Ferthniiid 
of \ragon 1 he marriage 

united the crowns m 1479 


\ragon from the union with tlu county of Ban dona to the union 
withCastih — 


Alphonso II 

1162 II<)6 

Son and sueressor of Petronilli 
ind Ramon Berenguer IV 
Recovered the Pro\cn(,al pos 
sessions of R imon Be rciigucr 1 1 

Peter II 

1 196-121 3 

Son Killed at Mure t 

James I , The 
Concpieioi ” 

1213-1270 

Son Conquered the Balearic 

Islands ind Valencia Left the 
islands to his son James, from 
w hoin the title p issed m sucees 
Sion to Sancho (d 1324) Ins 
eldest son to Sinchei s nejihew 

J imes (d 1349) and to another 
Junes, his son (d 1375) h»t 
the aetual jiosscssion was u 
covered by the i Ider line belort 
the extinction of the )uunger 
branch 

Peter III 

I27O-1285 

Lldest son Coiujucrcd Sieil>, 

elaimctl by light of his wile 
Constance, daughter of Man 
free! of Beneventum 

Alphonso 111 

1285-1291 

1 Ide st son Succeeded to Sjianish 
possessions 

James 11 

1291-1327 

Second son of Pete I III He had 
sue ete ded to Sili 1> but re 
signed his rights, winch were 
then assumed by his brother 
hreelenek, who founeled the 
\r igoiiese hue of kings of 
Sicily 

Alphonso IV 

1327-1336 

Son of James II 

Peter IV 

1330-1387 

Finally reannexeel the Balearic 
Islands 

John I 

1387-1395 

Son by the marriage of Peter IV 
with his cousin Llcanor of the 
Sicihan line 

Martin 

1395-141^1 

Younger brother of jeihn I His 
sem Martin was chosen king ot 
Sicily, but eiied in 1409 Ihe 
male hue of the kings eif Aragon 
of the House ot Baictlona tneieel 
with Martin 

Ferdinand I 

I412-I41O 

Second son of hltiiior, sister of 
Martin, and wife of John I of 
Castile Succeeeleel by choice 
of the Cortes 

Mphonso V 

I41O-I458 

Son Spent most of his hfe in 
Itily where he was king of 
Naples and Sieilj 

John II 

1458-1479 

Brother of Mphemse) V , whom he 
succeeded m the Spanish pos 
sessions, and Sicily, but not in 
Naples 

herdinincl 11 

1479 

Son His marriage with Isabella 

1 mti d tin ( reiwns 
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Navarre till the conquest of Ferdinand the Cathohc — 


Garcia JV 

1134-1150 

A descendant of Sancho cl 
Mayor Elected by the Navar- 
rtso on the death of Alphonso 
of Aragon without issue 

Sancho VI , called 

1150-1194 

bon Father of Bcrtngana, wife 

" The Wise ’’ 

of Richard Coeur de Lion 

Sancho VII 

1194-1234 

Son- Died without issue 

Theobald I 

1234-1253 

Husband of Blanche, daughter 
of Sancho " The Wise 

Theobald H 

1253-1270 

Son Died without issue 

Henry I 

1270-1274 

Brother 

Jeanne I 

1274-1305 

Daughter, wife of Philip IV of 
France Navarre was now 

absorbed in France, and so 
remained till 1328, when on 
the death of Charles IV of 
France, the last of the house 
of Hugh Capet, it passed to 
his niece Jeanne, daughter ot 
Louis X , and wife 01 Philip, 
count of Evreux 

Jeanne II , 

1328-134Q 


Charles II , called 
" The Bad " 

1349-1387 ( 

Son These twokm^ were much 

1 

1387-1425 1 

concerned with France, and 

Charles IIT ,''lhe 
Noble 

little with Spam 

John I of Aragon 

1425-1479 

( 

King of Navarre by right of his 
wife Blanche, daughter of 
Charles III On his death 

Navarre passed to his daugh 
tor by Blanche, Eleanor, 
widow of Gaston IV , count 
of Foix She died in the 
same year as her father, and 
Navarre passed to her graml- 
son Francis Phoebus 

Died without issue, and was 

Francis Phoebus 

1479-1483 

succeeded by his sister, the 
wife of Jean D Albret The 

Cathenne 

1483-1514 1 

Spanish part of Navarre was 
conquered by Ferdinand the 


, 1 

Catholic m 1 512 


Kings of I 

Jnited Spain 


Joan, " The Mad ’’ 

1504-1520 

Daughter of Isabella, whom she 
succeeded in Castile, with her 
husband Phihp I ,of Habsburg 
After his death, her father 
Ferdinand was guardian and 
regent 

Charles I in 
Spain 

151(^1556 

Son of Joan Was recognized as 

king with his mother elected 
to the empire as Charles V 

Phihp II 

1556-1598 

Son Succeeded on abdication of 
Charles V 

Pluhp III 

1598-1621 

Son 

Phihp IV 

1621-1665 

Son 

Charles II 

1665-1700 

Son Died without issue 

Pluhp V 

1 

1 

1700-1746 

1 

Succeeded by the will of Charles 
II , as grandson of Mana Tere- 
sa, daughter of Philip IV , and 
of Louis XIV , king of France 
With him began the line of the 
Spanish Bourbons Ho abdi 
catecl for a few months m 1724- 
1723 in favour of his son Louis, 
but resumed th' crown when 
Louis died 

Ferdinand VI 

1746-1759 

Son by Philip V ’s first marriage 
with Maria Louisa of Savoy 
Died without issue 

Charles III j 

1759-1788 

Brother Son of Philip V by his 
second marriage with Elizabeth 
Farntse 

Charles IV 

1 1 

1788-1808 

Son He abdicated under pres 
sure in 1808 in favour of his 
son Ferdinand, and then re 
signed his rights to Napoleon 1 


Kings of United Spain {conttnusd) 


Ferdmand VII 

1808-1833 

Was proclaimed king on the 
forced abelication of his father 
Remained a prisoner m Prance 
during the Peninsular War He 
repealed the balic Law estab- 
hsned by Philip V 

Isabella II 

1833-1868 

Daughter Her succession was 
resisted by her uncle Don 
Carlos ana the Carhst Wars 
ensued Deposed 

Alphonso XII 

1875-1883 

Son His mother abdicated m 
his favour and he was re 
stored 

Alphonso XIII 

1886- 

Born after his father’s death 


( 1 > H) 


BfBLioGRAPHy —(0 '^oarers There are several published collec- 
tions of sources for Spanish history Of these the oldest is R 
Belus, Refum hts-bamcarum senptores aliquot in bibliotheca Roberti 
Bell 3 vols fol (I'rankfort, 1579-1581) In 1740-1 752 was pub- 
blished at Madrid J A de Creu y Bertodano's Colei cion de los 
traiados tU paz, alicmta, neutralidad, garanzta, protecpton, tregma y 
ntedtacion, d-c , qua han hecho los reyes de LspaHa con los pueblos, 
repubheas y demos potenctas y otras partes del mondo, in 12 vols 
folio A Coleccion de documentor inMitos para la histona de Espagna 
by Pidaland others was published in 65 vols (Madrid 1842-1876) 
In 1851 the Koval Academy of History of Madrid began the pub- 
lication of its Memorial historica espailol, a collection of documents, 
&.C See also Dionisio Hidalgo, Diccionario general de hibltografia 
cspailola 7 vols (Madrid 18O2-1881) 

(2) Works The standcinl general history of Spam written by 
a Spaniard is that of Don Modesto Lafuente in 30 volumes 
(1850-1867, new ed , by Valera, 22 vols , Barcelona, 1888) It was 
written before the medieval period had been properly investigated, 
is wordy, and largely spoilt by displays of national vanity A later 
and more critical writer of marly the same name, Don Vicente de 
la Fiitnte, has pubhshed valuable 1 rtudios criticos sobre la historia 
y el derecho de Aragon (1884-1886) No satisfactory general history 
of Spam has been writtin by a foreigner The best is that of M 
Romey, Hirtoire d Espagne (1843) Don Rafael Altamira has pub- 
lished an Hirtona de EspaHa y de la ctviluacidn espaftola (2 vols , 
Barcelona, 1900-1902), in which ho sums up the results of later 
research Among oldi r writeis Ju in de Manana, who ends with the 
Catholic sovereigns proftssedly took I ivy as a model, ind wrote a 
fine example of a rhetoneal history published in Latin (1592-1609), 
and then m Spanish translated ancl largely re written by lumscli 
It was continued to 1600 by Minana An English translation, with 
supplements, was published by Captain J Stephens m 1699 I he 
Anales de Aragon of Geronimo Zurita (lOio) are very far siiptrioi 
to th< history of Mariana in criticism and research The great school 
Of Spanish historians died out with tlie other glories ot the nation 
in tJie 17th century Iho later jienods have been mdilfer<!htly 
treated by them, but Don Antonio Clinovas del Castillo pubhshed 
some valuable studies on the later Austrian dynasty under the title 
hstudios del reinado de Felipe IV (1889) The reader may also 
consult — for the earlier penod — Florian de Ocampo and Ambrosio 
lie Morales, whose combined works are known as the Crdmt a general 
de EspaHa (fol editions^ 543~i 586, rcpubhshtd m 10 small volume s at 
Madnd, 1791-1 792) This was continued bv Prudeneio di Sandoval, 
bishop of Tuy and afterwards of Pampeluna, under the title ot 
Hist de los reytr de Castilla y de Leon Fernando I -Alonso VI J 
Both ancient and later times are dealt w'lth m the Historia general 
de Espaila escrita por indunduos de la real academia de la kirtoria 
(Madrid, 1892 stjq )— a senes of studies by different hands, that on 
the reign of Charles III , by Seftor Manuel Danvila, is very valuable 
for thi later i8th century An account of the troubled years of the 
19th century has been written by Don Antonia Pirala, Hirtoria 
contempordnea (1871-1879) The latest general history of Spam is 
Don Kafael Altimira y Crevea’s Hi'itorta de Espaila y de la ctvtlnactdn 
C'!p««o/a (3 vols , Barcelona 1902-1906) The standard authonty for 
I heMahommedan side of ^amsh history is the Histoire des Musulmans 
d Espagne, •jij-uto, by R P A Dozy (4 vols , Leiden, 1861) It 
requires to be supplemented by Don Pascual de Gayongos s transla 
tion of A 1 Makkan s History of the Mahommedan Dynasties in Spain 
(1840-1843) and by Sefior Francisco Codcra’s Decadencia y desapari- 
cidn de los Almoravtdes en Espaila (Saragossa, 1899), and hstudios 
criticos de hist arabe espaitola (ibul , 1903) See also Stanley Lane 
Poole, The Moors in Spam ( ' Story of the Nations " Senes, 1887), 
and S P Scott, Hist of the Moorish Empire in Europe (3 vols , 
Philadelphia and London, 1904) Other English works, on general 
Spanish History, are Martin A S Hume’s Spain, its Greatness and 
Decay, (Cambndge, 1898) and Modern Spam, 17S8- 

iSgS (“Story of the Nations" Senes, 1899), and Butler Clarke’s 
Modern Spam, iSij-iS^S (Cambridge, 1906) Excellent summaries 
of Spanish history year by year are pubhshed in the Annual 
Register 
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The Spanish Language 

The Iberian Peninsula is not a linguistic unit. Not to speak 
of the Basque, which still forms an island of some importance in 
the north-west, three Romance languages share this extensive 
territory (i) Portuguese-Gahcian, spoken m Portugal, Galicia, 
and a small portion of the provmce of Leon, (2) Gistihan, 
covermg about two-thirds of the Peninsula in the north, centre, 
and south, (3) Catalan, occupying a long strip of territory to the 
east and south-east 

These three varieties of the Romana rusitca are marked off 
from one another more distmctly than is the case with, say 
the Romance dialects of Italy, they do not mterpenetrate one 
another, but where the one ends the other begins It has only 
been possible to establish at the points of junction of two 
linguistic regions the existence of certain mixed jargons in which 
certain forms of each language are intermingled, but these 
jargons, called mto existence for the necessities of social relations 
by bihnguists, have an essentially individualistic and artificial 
character The special development of the vulgar Latm tongue 
in Spain, and the formation of the three linguistic types just 
enumerated, were promoted by political circumstances From 
the 9th century onwards Spam was slowly recaptured from the 
Mahommedans, and the Latin spoken by the Christians who had 
taken refuge on the slopes of the Pyrenees was gradually carried 
back to the centre and ultimately to the south of the Peninsula, 
whence it had been driven by the Arab invasion Medieval 
Spam divides itself mto three conquthtai — that of Castile (much 
the most considerable), that of Portugal, and that of Aragon 
If a given provmce now speaks Catalan rather than Castilian, 
the explanation is to be sought simply and solely m the fact 
that it was conquered by a king of Aragon and peopled by his 
Catalan subjects 

I Catalan — This domain now embraces, on the mainland, 
the Spanish provinces of Gerona, Barcelona, Tarragona and 
Lerida (the old prmcipality of Catalonia), and of Castellon de la 
Plana, Valencia and Alicante (the old kingdom of Valemia), 
and, m the Mediterranean, that of the Balearic Islands (the old 
kingdom of Majorca) Catalan, by its most charactenstic 
features, belongs to the Romance of southern France and not to 
that of Spam , it is legitimate, therefore, to regard it as imported 
mto Spam by those Hispani whom the Arab conquest had driven 
back beyond the mountains into Languedoc, and who m the 
9th century regained the country of their origin , this conclusion 
IS confirmed by the fact that the dialect is also that of two 
French provinces on the north of the Pvienees — ^Roussillon and 
Cerdagne From the 9th to the 12th century Catalan spread 
farther and farther within the limits of Catalonia, properly so 
called, m 1229 it was brought to Majorca by Jaime el Con- 

S ustador, and in 1238 the same sovereign carried it to Valencia 
so Even Murcia was peopled bv Qitalans m 1266, but this 
province really is part of the Castilian conquest, and accordingly 
the Castilian element took the upper hand and alisorbed the 
dialect of the earlier colonists The river Segura, which falls 
mto the Mediterranean in the neighbourhood of Orihuela, a 
little to the north of Murcia, is as nearly as possible the southern 
boundary of the Catalan domain , westward the boundary com- 
cides pretty exactly with the political frontier, the provmoes 
of New Castile and Aragon not being at all encroached on 
Catalan, which bv the reunion of Aragon and the countship 
of Barcelona in 1137 became the official language of tlie 
Aragonese monarchy — ^although the kingdom of Aragon, consist- 
ing of the present provinces of Saragoss , Huesca and Teruel, has 
always been Castilian in speech— established a footing m Italy 
also, m all parts where the dommation of the kings of Aragon 
extended, viz m Sicily, Naples, Corsica and Sardinia, but it 
has not maintained itself there except in a single district of the 
last-named island (Alghero), everywhere else m Italy, where it 
was not spoken except by the conquerors, nor wntten except m 
the royal chancery, it has disappeared without leaving a 
trace 

In the 13th century the name given to the vulgar tongue of 
eastern Spam was Catalanesch (Catalantscus) or Catald \Cata- 


lanui) — ^the idiom of the Catalans ^ By Cata l a n esch or Catala 
was understood, essentially, the spoken language and the lan- 
guage of prose, while that of poetry, with a large admixture of 
Provencal forms, was early called Leniost, Lttnost or language 
of Limousin — Catalan grammarians, and particularly the most 
celebrated of them, Ramon Vidal de Besalu, having adopted 
Lemost as the generic name of the language of the troubadours 
Ihese grammarians carefully distinguish the vulgar speech, or 
pin Catald, from the refined trobar idiom, which originally is 
a modified form of Proven9al Afterwards, and especially m 
these parts of the Catalan domain outside of Catalonia which 
did not acknowledge that they derived their language from that 
provmce, Lemost received a more extensive signification, so 
as to mean the hterary language m general, whether of verse 
or of prose To this hour, particularly in Valencia and the 
Baleancs, Lemost is employed to designate on the one hand the 
old Catalan and on the other the vcr> artificial and somewhat 
archaizing idiom which is c urrent m the ■jocks florals , while the 
spoken dialect is called, accordmg to the locahties, Valemid 
(in Valencia), Majorqui and Menorqut (in Majorca and Minorca), 
or Catala (in Catalonia), the form Catalanesch is obsolete 

Ihepnncipal features which connect Catalan with the Romance 
of France and separate it from that of Spam arc the following 
i) To take first its treatment of the final vowels — Catalan, 
ike French and Provencal, having only o\\ tones and parox>- 
tones, does not admit more than one s) liable after the tome 
accent thus antma gives arma, camera giv^es cambra All the 
proparoxytones of modern Catalan are of recent introduction 
and due to Castilian influence further, the only post-tonic 
Latin vowel preserved by the Catalan is, as m Gallo-Roman, 
a mare gives mar, grain {s) gives grat, but antma gives arma , 
and, when the word terminates m a group of consonants requir- 
ing a supporting vowel, that vowel is represented by an e 
arb{o)rem, Cat abre (Prov and Fr arbre, but Cast arbol) , 
po^u)l(us), Csit poble {Frov poble,Fx peuple, hut C&st pueblo), 
sometimes, when it is inserted between the two consonants 
mstead of being made to follow them, the supporting vowel is 
represented by an 0 esedndol (scandalum), frevol (fnvolus), 
ctrcol (circulus) In some cases a post-tonic vowel other than 
a IS preserved in Catalan, as, for cximple, when that vowel 
forms a diphthong with the tonic (Z)fM, Deus, Ebriu, Hebreus), 
or, again, it sometimes happens, when the tonic is followed b) an 
t in hiatus that the t persists {dtluvt, diluvium, servtct, ser- 
vicium, Idbium, nri, cereus), but m many cases these 
ought to be regarded as learned forms, as is shown bv the exist- 
ence of parallel ones, such as servey, where the atonic i has been 
attracted by the tonic and forms a diphthong with it {servta, 
servtt, servev) What has just been said as to the treatment 
of the final vowels in Catalan must be understood as applying 
only to pure Catalan, unaltered bv the predominance of the 
Castilian, for the actual language is no longer faithful to the 
principle wc have laid dow-n, it allows the final o atonic m a 
number of substantives and adjectives, and in the verb it now 
conjugates canto, temo, <:ento — a thing unknown m the ancient 
language (2) As regirds conjugation only two points need 
be noted here {a) it employs the form known as the inchoative, 
that IS to say, the lengthening of the radical of the present in 
verbs of the third conjugation bv means of the syllabic ex or tx, 
a proceeding common to Italian, Walachian, Proven9al and 
French, but altogether unknown m Hispanic Romance, (b) 
the formation of a great number of past participles m which the 
termination is added, as m Provencal, not to the radical of the 
verb, but to that of the perfect tingut from Unch, pogut from 
poch, ronegut from conech, while in Castilian temdo (formerly 
als'' tenudo), podido, conoetdo, are participles formed from the 
infinitive 

As for features common to Catalan and Hispanic (Castihan 
and Portuguese) Romance, on the other hand, and which are 
unknown to French Romance, only one is of importance, the 
conservation, namely, of the Latin u with its original sound, 
while the same vowel has assumed m French and Provengal, 

* The origin of the name Catalantts is unknown 
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from a very early period — earlier doubtless than the oldest 
existing monuments of those languages — a labio-palatal pro- 
nunciation (m) It IS not to be supposed that the separation of 
Catalan from the Gallo-Roman family occurred before the 
transformation had taken place, there is good reason to believe 
that Catalan possessed the « at one time, but afterwards lost 
It in Its contact with the Spanish dialects 
Catalan being a variety of the langm d^oc, it will be con- 
venient to note the peculiarities of its phonetics and inflexion 
as compared with ordinary Provencal 

Tome Voweh — With regard to a, which is pronounced alike in 
open and close syllables {amar, a m a r e , ahre, arbor), there is 
nothing to nmark The Litin e, which is treated like I, gives e, 
sometirru s dost sometimes open On this point Catalan is more 
hesitating than Provencal, it does not distinguish so clearly the 
pronunci itiou of e according to its origin, while e (t) is capable of 
yielding an open t, the S is often pronounced close, and the poets 
nave no difficulty m making words in e close and in e open rhyme 
togcthir, which is not the case m Provencal Ihe Laun S never 
yields t« in Catalan as it docs in French and occasionally m Pro- 
venfal scdet becomes seu (where u represents the final d), 
p c d c m makes peu, and e g o ew, in some words where the tome g 
is followed by a sj liable in which an * occurs, it may become t {tr, 
h 6 ri mtg, m P d i u s mth, m 6 1 1 u s), and the same holds good 
for 4 in a similar situation {cm, c6rius efireus, pra, f e r i a), 
and for e in a close syllable before a nasal {eximph, o x e m p 1 u m, 
mintri for mentiri, gtnt for gent) I tome long and t short, when in 
hiatus With another vowel, produce * {amteh, amicus, vta, via) 

O tonic long and o short are represented by o close and o open 
{amof, a m o r 0 m , poble, populus) 0 short is never diphthong- 
ised into uo or ue, such a treatment is as foreign to Catalan as the 
diphthongiaation of g into te Just as e before a syllable in which 
an t occurs Is cliaugcd into t, so in the same circumstances o becomes 
u {full, folium 1 ull, V o 1 1 o for v o 1 o o) and also when the ac- 
cented vowel precedes a group of consonants like cl, pi, and the like 
{ull, o c ’ 1 u s, escull, 8 c o p ’ 1 u s) Latin u persists with the Latin 

f ronunciation, and, as already said, docs not take the Franco- 
'rovciKjal pronunciation il Latin ou becomes o {cosa, c a u s a, or, 
i u r u m) Old Catalan has kept the diphthong better, but possibly 
we should attribute the examples of au which are met with m texts 
of the 13th and X4th centuries to the literary influence of Provence 
Latin ua tends to become 0 {cor, q u a r c) 

Atomc Voivcls — As for the Latin post tome vowels already spoken 
of, it remains to be noted that a is often represented in writing by 
e, especially beforB s, m old Catalan, the substantives, adjectives 
and participles readily form their singular in a and their plural in 
es arma, armes (a n 1 m a, a n 1 m a s) , oona, hones (b o n a, b 0 n a s) , 
amada, amadi s (a mat a, amatas) This is n< ither open nor 
close , blit a surd e the pronunciation of which comes vc ry near a In 
the same way the supporting vowel, which is regularly an e m Cata- 
lan, IS often written a, especially after r {abra, a r b o r c m, astra, 
a s t r u ra, para, p a t r e m) , one may say tliat m the actual state 
of the language jxist-lonic e and a become indistinguishable in a 
surd sound intermediate between the French a and mute e Before 
the tome the sime change between a and e constantly takes place, 
one finds in manuscripts enar, emor for anar, amor (the same extends 
t ven to the case of the tome syllable, ten and sent from t a n t u m 
and sanctum being far from rartj, and, on the otiu r hand, antre, 
arrar, for enire, errar I atonic is often rejirescnted by e evtn when 
it IS long {vehi, vicinus) 0 atonic close, which m genuine 
Catalan exists only before the tonic, has become u, at the present 
day truvar, cuntradir is the real pronunciation of the wonls spelt I 
trovar, contradir and in the final syllables, verbal or othtr, where 
under Castilian influence an 0 has come to be addeil to the normal | 
Catalan form, this 0 has the value of a « trovo (genuine Catalan, 
trop) IS pronounced trovu bravo (genuine Catalan, brau) is pronounced 
hravu U atonic keeps its ground 

rh( only strong diphthongs of the spoken language are dt, du 
(rathu rare), <*?, 611, lit, 61, du, u , uu At produced by a -f t or by 
a -f a palatal consonant has for the greater part of the time become 
an e in the modem language, factum has yielded latl, feit, and then 
fet, the last b< mg the actual form anus has given er alongside of 
atre, an, v hich yre learned or scmi learned forms Of the two weak 
diphthongs t6 nd ud, the latter, as has been seen, tends to become 
o close in the atonic syllable, and is pronounced u quaranta has 
become coranta, then curauta After the tonic ua often becomes a 
m the Catalan of the mainland {ayga, aqua, llenga, lingua), 
while m Majorca it becomes 0 {aygo, llengo) 

Consonants — Final * readily disajipe irs after nor I {tan, t a n t u m, 
aman, ventn, parttn, for amantj ventnt, &c mol, m u 1 1 u m, ocul, 
o c u 1 1 u m), the / reappears in composition before a vowel (/aw, 
f o n t e m, but Font alba) On the other hand^ a t without etymo- 
logical origin IS frequently added to words ending in r {cart for car, 
quare, mart for mar, mare amart, ohirt, infinitive for amar, ohtr), 
and even to some words terminating in a vowel {gentt, ingenium, 
premtt, premium), or the addition of the t has taken place by 


assimilation to past participles m tt The phenomenon occurs also 
m Proven9al (see Romania, vii 107, vm iio) Median intervocal 
d, represented by s (^) in the first Stage of the language, has dis- 
appeared f 1 d e 1 1 s gave fesel, them feel, and finally fel, v 1 d e 1 1 s 
became vezets, then veets, vets and veu Final d after a vowel has 
produced u (peu, p c d e m, mu, n 1 d u m, mou, m o d u m) but 
when the d, in consequence of the disappearance of the preceding 
vowel, rests upon a consonant, it remains and passes into the 
corresponding surd f r 1 g 1 d u s give's fred (pronounced fret) The 
group dr, when produced by the disappearance of the intermediate 
vowel, becomes ur {rreure, credere, ociure, occidere, veure, 
v I d 6 r c, seure, s e d e r e) Final «, if onginally it stood between 
two vowels, drops away {bo, b o n u m, vi, v i n u m), but not when 
it answers to mn (thus donum makes do, but d o m n u m don, 
s o n u m makes so, but s o m n u m son), Nd is reduced to n (de~ 
ntanar, comanar for demandar, comandar) Assibilated c before e, 1 13 
treated like d, within a word it disappears after having been repre 
sen ted for a while by s (1 u c e r e gives llustr, lluhtr , r e c 1 p e r e gives 
rezebre, reebre, rebre ) , at the end of a word it is replaced by u {veu, 
v 1 c e m, feu, fecit) The group c‘r gives ur, just like dV (jaure, 
jacere, naure, no cere, plaure, placgre, but facer e, 
dicer e, duceri, make far {fer), dir, dur Initial I has been 
preserved only m certain monosyllables (the article lo, los) every- 
where else It has been replaced by / mouill6e (Prov Ih), which in tne 
present orthography is written ll as in Castilian, but formerly used 
to be rejircscnted by ly or yl {lletra, 1 1 1 e r a, llengua, lingua) P 
readily disappears after m, like t after n {cam, c a m p u m, terns, 
t e m p u s) B IS replaced by the surd p at the end of a word {trobar 
in the infinitive, but trop m the present tense) , so also m the interior 
of a word when it precedes a consonant {supventr, subvenire, 
sopte, sub 'to) Medim intervocalic / gives v {Estgve, Ste- 
phan u s) , it has disapjicareil from profundus^ which yielded 
the form preon, then pregon (g being introduced to obviate the hiatus) 
V, wherever it has been preserved, has the same pronunciation as b, 
at the end of a word and between vowels it becomes vocalized into u 
(suau, s u a V 1 s, vture, v 1 v e r e) C guttural, written qu before e 
and t, keeps its ground as a central and as a final letter m the 
latter position it is generally written ch {amteh, a m 1 c u m joch, 
locum) 6 guttural is replaced as a final letter by surd c {longa, 
but lone, fngar, but tnch) If after a consonant gives ss {cassar, 
eaptiare) between vowcK, after having been represented by 
soft 5, it has disappeared (r a 1 1 o n e m gave raz6, raysd, then rahd) . 
at the end of every word il beliaves like ts, tliat is to say, changes into 
u (preu, p r c 1 1 u m) instead of ts the second person plural of the 
verb — a t(i)s, e t(i)s, it(i)s — now has au, eu, tu after having had ats, ets 
Us Df gives g between vowels {verger, viridiarum), and c as a 
terminal (written either tg or tx gotg, g a u d 1 u m, mtg, mitx, 
medium) btj and se before e and t, as well as x and ps, yield the 
sound $h, represented m Catalan by x {angoxa, a n g u s 1 1 a, 
conetxer, cognoscere, dix, d 1 x 1 1 , matetx, metipse) J 
almost everywhere has taken the sound of the French ; {jutge, &c ) 
L; and ll give I mouill6e (// m the present orthography pll, f 1 1 1 u m, 
conselt, consilium, null, nullum) In the larger portion of 
the Catalan domain this / mouill^e has become y almost everywhere 
py IS pronounced for pll, consey for consell Nj and nn give n 
mouillee (ny m both old and modem spelling senyor, seniorem, 
any, annum) Sometimes the ny becomes reduced lo y, om 
occasionally meets 111 manuscripts with seyor, ay, for senyor, any, but 
this pronunciation has not become general, as has been the case with 
the y having its ongm m ll Lingual r at the end of a word has a 
tendency to disappear when preceded by a vowel thus the mfimtives 
a mare, temcre, •legire are pronounced ama, temg, llegi 
It IS never preserved except when jirotected by the non etymological 
t already spoken of {Ihgirt or llegi, but never llegir ) , the r reappears, 
nevertheless, whenever the infinitive is followed by a pronoun 
{donarme, dtrho) Rs is reduced to s (cos for cars, corpus) H is 
merely an orthographic sign, it is used to indicate that two consecu- 
tive vowels do not form a diphthong (ve/n, raho), and, added to c, 
it denotes the pronunciation of the guttural c at the end of a word 
(amteh) 

Inpexton — Catalan unlike Old Provencal and Old French has 
never had declensions It is true that in certain texts (especially 
metrical texts) certain traces of case endings arc to be met with, as 
for example Deus and Deu, amors and amor clars and clar forts 
and fort tuyt and tots, abduy and abdos senyer and senyor, emperatre 
and emperador, but since these forms arc used convertiblv, the 
nominative form when the word is in the objective, and the accusative 
form when the word is the subject, we can only recognize in these 
cases a confused recollection of the Provenfal rules known only to 
the literate but of which the transenbers of manuscripts took no 
account Catalan, then, makes no distinctions save in the gender 
and the number of its nouns As regards the formation of the plural 
only two observations are necessary (i) Words which have their 
radical temunation in n but which in the singular drop that n resume 
it in the plural before s homtn-em makes ome m the singular and 
omens in the plural, asm urn makes ase and asens (2) Words termi- 
nating m s surd or sonant and m x anciently formed their plural 
by adding to the singular the syllable es {bras, brasses, pres, preses, 
matetx, mateixes), but subsequently, from about the 15th century, 
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the Castilian influence substituted os, so that one now hears brassos, 
presos, maletxos The words m tx, sc, st have been assimiUted to 
words in s {xj, from bosch we originally had the plural bosches, but 
now boscos, from trtst tnstes, but now irtstos For these last in sf 
there exists a plural formation which is more in accordance with the 
genius of the language, and consists in the suppression of the s before 
the t, from aquest for example we have now side by side the two 
plurals aque'itos, in the Castilian manner, and aquets The article 
IS lo, los (pronounced lu, lus in a portion of the domain), fem la les 
{las) Some instances of h occur in the ancient tongue applying 
indifferently to the nominative and the objective cast, i applying 
to the singular is also not wholly unknown On the north-western 
border of Catalonia, and in the island of Majorca, the article is not 
a derivative from tile but from tpse (sing masc es or so fem sa, 
pi masc es, and also ets, which appears to come from tsios — els for 
ests Idee aquets for aquests — fem sas) Compare the corresponding 
Sardinian forms su sa pi sos, sas On the pronouns it has onlv 
to be remarked that the modern language has borrowed from 
Castilian the composite forms nnsaltves and vosaltres tpronounced also 
nosaltros and nosatrus), as also the form vostd, vusU (Castihan usted 
for vuestra nterced) 

Conjugation — Catalan and especially modem Catalan, has 
greatly narrowed the domain of the 2nd conjugition in 6 r e, a large 
number of verbs of this conjugation have been treated as if they 
belonged to the ^rd inSre,debere makes deure v 1 d e r e, veun 
and alongside of haber, which answers lo h a b 6 r e there is a form 
heure which points tohabCre A curious fact, and one which has 
insen since the 15th century is the addition of a paragogic r to 
those infinitives ^vhlrh ire accented on the radical in a portion of 
the Catalan domain one hears creurer, veuref Some veabs onginallv 
belonging to the conjugation in Sre ha\e passed over into that 
in tr , for example t e n 6 r e gives temr alongside of tmdre, r e m a- 
n C r e romantr and roinandre In the gerundive and in the present 
participle Catalan differs from Provencal in still distinguishing 
the conjugation in tr from that in er, re — saying for example, 
sentint As in Provencal the p ist participle of a Urge number of 
verbs of the 2nd and 3rd roniugitions is formed not from the 
infinitive but from the perfect (pogut volgut, tingut suggest thc 
perfpcts pocA volrh tinch and not the infinitives voter tentr) 

In the present indicative and subjunctive many verbs in %r take the 
inchoative form already described by lengthening the radical m 
the three persons of the singular and in the third person of the plural 
by means of the syllable esc (Isc) agrahir has the present indicative 
agraesch agrakeixes aerah>‘ix agrahetxen the present subjunctive 
agiaesca, -as -a -an ^r more usually now agraesqm -t$, -» -in) 
The old perfect of the conjugation in ar had f (also *) in the ist pers 
sing and -d in the 3rd , alongside of the a which is proper lo Cat U ui 
exclusively we also find in the first period of the language -et as in 
Ptov cn^al Snhsequentlv the perfect of the three conjugations has 
admitted forms in -r {amdres amarem amdreu amaren) derived 
fiom the ancient pluperfect atnara &c , which has held its ground 
down to the picsent day with the meaning of a conditional in some 
verbs (one still hears fora, haguera) But the simple perfect is no 
longer employed in the spoken language which has substituted for 
it a periphrastic perfect, composed of the infinitive of the verb and 
the present of the anxiliarv anar taig pendre for example does not 
mean " I am going to take ” but " I have taken " The earliest 
example of this pcriphrastK perfect carries us back to the 1 5th cen 
tury The most usual form of the subj pres in spoken Catalan is 
that in -t for all the throe conjugations (anti --ts -t -em -eu in , 
temt ts, &c , sentt -is, &c ) ^ it appears to be an abbreviation from 
-ta and in effect certain subjunctives, such as rantia tSnna tinguia 
vinguta (for cantc, tema, tinga vtngta) evidenllv formed upon sia 
(subj of esser) have been and still are used The same i of the pre- 
sent subjunctive whatever mav be its origin, is still found in the 
imperfect am6s -essis -es -rsstm &c 

Catalan Dialect of Alghero {Sardinia) — \s compared with thvt of 
the mainland the Catalan of Alghero, introduced into this portion 
of Sardinia by the Aragonese conquerors and colonists docs not 
present any very important differences, some of them, such as 
thev are are explicable bv the influence of the indigenous dialects 
of Scissan and Logudoro In phonetics one observes — (i) the change 
of /; into y as an initial before t {yitx, ytgts, lego legts) a change 
which (Iocs not take place in the Catalan of the mainland except in 
the interior or at the end of the word, (2) the frequent change of 
I between vowels and of I after c g f, p or b into r {taura tabula, 
candera candela, sangrot singultum , frarna flama) In conjugation 
there are some notable peculiarities The ist pers sing docs not 
take the 0 which continent il Catalan has borrowed from Castilian 
{cant not canto <ffec ) , the imp ind of verbs of the 2nd and 3rd 
conjugations has eva, tva instead of ta. a form which also occurs m 
the conditional {cantanva drumirtva) , the simple perfect of which 
some t^es are still preserved in the actual language {e g amghi 
agJid) has likewise served for the formation not only ot the past 
participle but also of the infinitive {agher habere, can only be ex- 
plained by ach, 3rd person of the perfect) , the infinitives with r 
paragogic {viurer, seurer plourer) are not used {viure seure, ploure 
instead) , in the conjugation of the present of the verb essar or esser 
the 2nd pers sing ses formed upon tlie persons of the plural, while 
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continental Catalan says ets (anciently est), as also in the plural 
sem seu, instead of som, sov, are to be noted, tenere has passed over 
to the conjugation in re {trenda=tendre) but it is at the same time 
true that in ordinary Catalan also we have tindrer alongside of temr 
the habitual form, dicere gives not dtr but dture, which is more 
regular 

2 Casttlian — This name is the most convenient desig- 
nation to apply to the linguistic domain which comprises the 
whole of central Spam and the vast regions of America and 
Asia colonized from the i 6 th century onwards by the Spaniards 
We might also indeed call it the Spanish domain, narrowing 
the essentially geographical meaning of the word Espahol 
(derived, like the other old form Espahon^ from Hispatita), 
and using it in a purely politu al sense But the first expression 
IS to be preferred, all the more because it has been long m use, 
and even the inhabitants of the domain outside the two Castiles 
fully accept it and are indeed the first to call their idiom Castel- 
lano It IS agreed on all hands that Castihan is one of the two 
branches of the vulgar Latin of Spain, Portugucse-Galician 
being the other, both idioms, now separated by very marked 
differences, can be traced back directly to one common source — 
the Hispanic Romance One and the same vulgar tongue, 
diversely modified m the lapse of time, has produced Castilian 
and Portuguese as two varieties, while Catalan, the third lan- 
guage of the Peninsula, connects itself, as has already been 
pointed out, with the Gallo-Roman 

Within the Castili in domain, thus embracing all in Spain that 
IS neither Portuguese nor Catalan, there exist linguistic varieties 
which It would perhaps be an exaggeration to call dialects, 
considering the meaning ordinarily attached to that word, but 
which are none the less worthy of attention Generally speaking, 
from various cireumstanees, and especially that of the recon- 
qucbt, b> which the already-formtd idiom of the Christian 
conquerors and colonists was gradually conveyed from north to 
south, Castilian has maintained a uniformity of which the 
Romances 1 inguages afford no other example We shall pro- 
ceed in the fiist instance to examine the most salient features 
of the normal Casttlian, spoken in the provinces more or less 
closely corresponding to the old limits of Old and New Castile, 
so as to be able afterwards to note the peculiarities of what, 
for want of a better expression, we must call the Castilian 
dialects 

In some respects Castihan is hardly further removed from 
classical Latin than is Italian, in others it has approximately 
reached the same stage as Provencal As regards the tonic, 
accent and the treatment of the vowels which come after it, 
Castihan mav be said to be essentially a paroxytonic language 
though It does not altogether refuse proparoxy tonic accentua- 
tion and It would be a mistake to regard vocables like Idmpara, 
lagnma, rdpido, &.c , as learned w'ords In this feature, and m 
Its almost universal conservation of the final vowels e, t, u (0), 
Castihan comes very near Italian, while it separates from it 
and approaches the Gallo-Roman by its modification of the 
consonants 

Vowels — Normal Castilian faithfully preserves the voweh e t 
0, It, the comjiaratii civ infrequent instances in which e and 5 are 
treated like c and 6 must be attributed to the working of analogy 
It diphthongircs ^inie d in ue which may be regarded as a weaken- 
ing of uo (sec Romania i\ 30) Sometimes te and ue in the modem 
language are changed into t and e silla from sella (Old Cast 
Stella) vispera from v c s p e r a (Old Cast vtespera) castillo from 
casteilum (Old Cast castiello) frente from f r o n t e m (Old Cast 
fruente) feco from flOccus (Old Cast fiueco) The words m 
which a and <5 ha\e kept their ground are either learned words like 
mMico mhito or have been borrowed from dialects which do not 
suffer diphthongiration In many cases the old language is more 
rigorous, thus while modern Castihan has given the preference to 
mente como modo we find in old texts miente cuento muedo 
Lat a u makes 0 in all w ords of popular origin {cosa oro &.t ) 

Consonants — On the liquids I m n r there is little to lie remarked 
except that the last named letter has two pronunciations — one 
soft (voiced) as in amor burla the other hard (voiceless), as in 
rendtr tierra (Old Cast in this case goes so far as to double the 
initial consonant rrendtr) — and that n is often inserted before s and 
d ensayo mensage rendir (r e d d c r c) L mouill6e (written 11) 
represents not only the Latin / ll Ij but also at the beginning of 
words the combinations cl, gl, pi bl fl llama (flamma), ttave 
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(e I a V i 8), Uonkr (p 1 o r a r ci)' ; the tendency of the modem language 
js as in Catalan, to reduce k to yj thus one readily hears yeno 
(plenum) iV mouin6e [H) corresponds to the Lat ««, mn, hi, 
and sometimes to Initial n aAo (annum) daHo (damnum) Hwia 
(n 0 d u m) Passing to the dentals, except as an Initial, t in words 
that are popularly current and belong to the old stock of the language 
can only be denved from Lat. tt pi and sometimes ct as in meter 
(m 1 1 1 c r e), catar (c a p t a r e), punto (p u n c t u m) , but it is 
to bo observed that the ^bitual mode of representing ct in normal 
Castilian is by ch (pron tch) as in derecho (d i r e c t ti m), pecho 
(pectus), 80 that we may take those words in wluch / alone 
represents ct as secondary forms of learned words, thus we have 
fccWifo oiubre, sanio as secondary fornvs of the learned words 
hendteto, octubre sancto, alongside of the old popular forms bendtcho, 
ochuhrt, sancho D corresronds in Castilian to Latin t between 
vowels, or t before r atnado (a m a t u s) padre (p a t r e m) At the 
present day the d of the suffixes ado, tdo is no longer pronounced 
throughout the whole extent of the domain, and the same holds 
good 5so of the final d salu, ponS, for salud, ported (from s a 1 u t e m, 
p o n 1 1 e) Sometimes d takes the mterdcntal sound of z (English 
th), or IS changed into I, witness the two pronunciations of the 
name of the capital — Madnz and Madnl (adj MadrtleAo) The 
study of the spirants, c,z,s,g,j is made a very delicate one by the 
circumstance that the interdental pronunciation of c, z on the one 
liand, and the guttural pronunciation of g, j on the other, are of 
comparatively recent date and convey no notion of the value of 
these letters before the lyth century It is admitted, not without 
reason, that the spirants c, z, which at present represent but one 
interdental sound (a lisped s, or a sound between s and Eng th in 
thing), had down till about the middle of the i6th centuiy the 
voiceless sound ts and the voiced sound dz respectively, and that 
in like manner the palatal spirants g, j, bmoro assunung tht 
uniform pronunciation of the guttural spirant {=Germ ch m 
Buck), had previously represented the voiced sound of z (Fr fj 
and the voiceless sound of J (Fr ch), which arc still found in Portu- 
guese and m the Castilian dialects of the north west The substitu- 
tion of these interdental and guttural sounds for the surd and sonant 
spirants respectively did certainly not take place simultaneously, 
but the vacillations of the old orthography, and afterwards the 
decision of the Spanish Academy, which suppressed x (=s, x was 
retained for cs) and allows only c and g before e and i, z and j before 
a, 0, u, make it impossible for us to follow, with the help of the written 
texts, the course of the transformation 5 now has the voiceless 
sound oven between vowels casa (pronounced cassa) , final s readily 
falls away, especially before liquids todo los for iodos tos, vamono 
for vamos nos The principal sources of j (g) are — Lat ; and g 
before e and t {juego, jocum, gente, gentem) Lat initial 
s (jabon, s a p o n c m) , I^t x (cojo, c o x u m) , Ij, cl {consejo, con 
s 1 1 1 u m, 010, o c ' 1 u m) I he sources of z (c) are Lat ce, cj, tj, s 
(ctelo, caelum calza, c a 1 c e a razon, r a 1 1 o n c m zampofla, 
symphonia) As regards the spir ints / and v, it is to be ob- 
served that at the beginning of a word / has in many instances been 
replaced by the aspirated h (afterwards silent), while m others no 
less current among the people the transformation has not taken 
place, thus we have Ai;o (f 1 1 1 u m) alongside of fiesta (/ c s t a) In 
some cases the / has been preserved in order to avoid confusion that 
might arise from identity of sound the / in /ie/ (f i d e 1 1 s) has been 
kept for the sake of distinction from hiel (f e 1) As for v, it has a 
marked tendency to become confounded, especially as an initial 
letter, with the sonant explosive b, Joseph Scaliger’s pun — bibere 
est vtvere — is applicable to the Castilians as well as to the Gascons 
H IS now notlung more than a graphic sign, except m Andalusia, 
where the aspuatc sound represented by it comes very near ; 
Words beginning m hue, where the h, not etymologically denved, 
marks the inseparable aspiration of the initial diphthong ue, are 
readily pronouneetl gue throughout almost the whole extent of 
the domain euele for huele (o 1 o t) , gueso for hueso (o s) This 
gtle extends also to words beginning with bus gtleno for bueno 
(b o n u m) 

Inflexion — ^Thcrc is no trace of dechnsion either in Castilian or 
m Portuguese Some nominative forms — Di 6 s (anciently Dtos, and 
m the Castilian of the Jews Dio), Cdrlos, Mdreos, sastre (s 4 r t o i ) — > 
have been adopted instead of forms denved from the accusative, but 
the vulgar Latin of the Peninsula in no instance presents two forms 
(subjectiv 0 and obi cctive case) of the same substantive The article 
IS denved from 1 1 1 e, as it is almost everywhere throughout the 
Romance regions el, la, and a neuter lo, los, las The plural of 
the first and second personal pronoun has m the modem language 
taken a composite form — nosotros, vosotros — which has been imitated 
in Catalan Quten, the interrogative pronoun which has taJeen the 
place of the old gut, seems to come from quern 

Conjugation — The conjugation of Castilian (and Portuguese) 
dcnvcs a peculiar mterest from the archaic features which it retams 
The vulgar Latm of Spam has kept the pluperfect indicative, still 
in current use as a secondary form of the conditional (cantdra, ven- 
dtira, partt(ra), and, what is more remarkable still, as not occurring 
anywhere else, the future perfect {cantdre, vendtdre, parttSre, formerly 
ca^ro, vendiiro, partiiro) The Latin future has been replaced, 
as everywhere, by the penphrasis (cantare habeo), but it 
IS worth noticing that in certain old texts of the 13th century, and 


in the popular songs of a comparatively ancient date which have been 
preserved m Asturias, the auxibary can still prlctd,e the infimtive 
(habeo cantare), as with t^ Latin writers of the decadence 
“ Mucho de mayor pre^io a seer el tu manto Que non ser4 el nuestto *' 
(Bercco, 5. Law , str 70), where a seer (habet seder e) corre- 
sponds exactly to seri (sodcre habet) The vulgar Latin of the 
Peninsula, moreover, has preserved the and pers pL of the inmera- 
tive {cantad, vended, parttd), which has disappeared from all the 
other Romance languages Another special feature of Castilian- 
Portuguese is the complete absence of the form of conjugation known 
as inchoative (mtercalation, in the present tense, of tho syllable tsc 
or esc between the radical and the inflexion) , although in all the other 
tenses, except the present, Spanish shows a tendency to lay the accent 
upon the same syllable in adl the six persons, which was the object 
aimed at by the inchoative form Castilian displaces the accent on 
the ist and 2nd pers pi of the imperfect (cantdbamos, cantdbats), 
of the pluperfect indicative (cantor amos, cantdrais), and of the 
imperfect subjunctive (cantdsemos, cantdsets), possibly the impulse 
to this was given by the forms of future perfect cantdremoz, cantdrets 
(cantarimus, eantaritts) Tlie 2nd persons plural were formerly 
(except m the perfect) -odes, -edes, -ides, it was only in the course 
of the i6th century tmt they got reduced, by the falling away of 
d, to ais, ets and is The verb e s s 0 r o has been mixed, not as m 
the other Romance languages with stare, but with s e d e r e, as is 
proverl by older forms seer, stedes, steden, seyendo, obviously denved 
from s e d e r e, and which have in the texts sometimes the meaning 
of *' to be seated," sometimes tliat of " to be," and sometimes both 
In old Latin charters also s e d e r e is frequently met with m the 
sense of e s s e eg “ sedeat istum meum donativum quietum ct 
securum " (anno 1134), where sedeat — sit The 2nd ptrs sing of 
the present of ser is eres, which is best explained as borrowed from 
tho imperfect (eras), this tense being often used m Old Spanish 
with tho meaning of the present, alongside of eres one finds (but 
only m old documents or m dialects) sos, formed like sots (2nd pers 
pi ) upon somos The accentuation in the inflexion of perfects in the 
conjugation called strong, like hubtiron, hiziiron, which correspond 
to habu6runt, feeSrunt (while m the other Romance 
languages the Latm type is grunt Fr eurent, firent), may be 
regarded as trulv etymological, or rather as a result of the assimila- 
tion of these perfects to the perfects known as weak lamdron), for 
there are dialectic forms having the accent on the radical, such as 
dixon, hizon The past participle of verbs in er was formerly udo 
(u t u s) in most cases , at present ido serves for all verbs in er and 
tr, except some ten or twelve m which the participle has retained the 
Latm form accented on the radical dicho, hecho, visto, Sec It ought 
to be added that the past participle m normal Castilian denves its 
theme not from tho perfect, but from the infinitive habtdo, sabido, 
from haber, saber, not from hubo, supo 

Castilian Dialects — To discover the features by which these 
are distinguished from normal Castilian we must turn to old charters 
and to certain modem comj>ositions in which the provincial forms of 
speech liave been reproduced more or less faithfuUy 

Asturian — The Asturian idiom, called by the natives bable, is 
differentiated from the Castilian by the following characters le 
occurs, as in Old Castilian, in words formed with the suffix ellum 
(castiellu, portiellu, while modem Castilian has reduced te to t 
C, t, u, post tonic for a, e, o penes (penas), gracies (gractas), esit 
(este), frenti (frente), llecht (leche), nuecln (noche), unu (uno), primeru 
(pnmero) There is no guttural spirant, j, but, accordmg to circum- 
stances, y or ;ir (s) , thus Lat cl, if gives y veyu (*v e c 1 u s), espeyu 
(s p e c ' 1 u m), conseyu (consilium), and after an t this y is 
hardly perceptible, to judge by the forms flu (filium), escoidos 
(Cast escogtdos), Castia (Castilla), Lat g before e and i, Lat initial 
7, and Lat ss, x, give x (J) — xiente (gente m), xudiu (Judaeus), 
baxu (b a s s u s), coxu (c o x u s), floxu (f 1 u x u s) Lat initial / 
has kept its ground, at least in part of the province flu, fueya (Cast 
htjo, hoja) A very marked feature is the habitual " mouillure " of 
/ and n as initial letters lleche, lleer, lluna, Hutu, fion, Hunca, Hueve, 
ilube With respect to inflexion the following forms may be noted 
personal pronouns » (illi),yos (tllos) , possessive pronouns mi <5, pi 
mt<5s, to, tos, so, SOS for both masc and fem , verbs 3rd pers pi 
imp of the 2nd and 3rd conjugations m tn for len (Cast tan), tram, 
temn, facin (from facer), fiin (from fer), and even some instances 
of the 2nd pers. sing (ahis , Cast habias) , instances of pres subj 
in ta for a (sirvta, rrdtia, sSpia) Tho verb ser gives yes (some- 
times yeres) m the 2nd pers sing , ye m the 3rd F a c c r e 
appears under two forms — facer and fer — and to the abndged 
form correspond fets, fiendo, fiin, &c Ire often appears under 
the form dtr (antes de diros •= antes de tros), which it is not neces- 
sary to explain by de-%re (see H. Schuchardt, Ztschr f rom Phtlol 
V 312) 

Naveerrese- Aragonese — In its treatment of the post- tonic vowels 
this cualcct parts company with normal Castilian and comes nearer 
Catalan m so far as it drqps the final e especially after nt, rt (mont, 
plazient, muert, fuert, parents, gents) , and, when the atonic e has 
dropped after a v, trus v becomes a vowel — breu (b r e v e m) 
grteu (*g r e V e m), nueu (n o v e m) Navarrese- Aragonese has the 
diphthongs te, ue from tonic e and d, and adheres more strictly 
to them than normal ^stilian does — cuende (c 6 m 1 1 e m), huey 
(hddie), pueyo (p 6 d 1 u m) yes (6st), yeran (grant), while 
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C-stihan says conie hoy poyo, es, eran The initial combinations 
cl, pi, H have withstood the transformation into ll better than in 
Castilian piano, plena, plega, clamado, flama are current m old 
documents and at the present day although the I has come to be 

mouill6e,'' the first coi sonant has not disappeared {pllnma, pllora, 
plUmo — pronounced pl)uma &c ) L^t ct gives tf not ch as in 
Castilian nueyt (n o c t e m) destymto (destructum) proveiio 
(provectum) dito for diito (dictum) D between vowels 
l.ept its ground longer tlian in Castilian documents of the 14th 
century supply such forms as vidteron, vtdo, hudio, provedtr, redemir, 
pYodeza Benedit vtdiendo, Sec , but afterwards y came to be substi- 
tuted for d or dj veycre (v 1 d e r c) seyev (s o d e r e) seya (s c d e a t), 
f,ovo (g a u d 1 u m), enueyo (1 n o d 1 u m) IniLi d / docs not change 
into h pllo, jfito Navarreso-Ar igonc e docs not possess the 
g itturrd spirant fi) of Castih in, wnich is here rendered according to 
Ci’-cuinstances either by g (Fr j) or by ll (I mouillde) but never by 
the Asturian x Certain forms of the conjug.ition of the verb differ 
jrom Ihe Castilian day, esta/ haver, saber poner reulily form their 
impel fccts and imperfect subjunctives like the regulai verbs in ar 
a 1 ir—hamtron (Cast hubteron), esiaron (Cast estubteron) sabtd 
(kis): supo) rfasi’w (Cast diesen), potnese {C ist , on the other 

hand, past participles and gerundive^ formed from the pcrfei-t arc 
to be met with — fistendo for faciendo (perf fiso) tuvtendo and tuvtdo 
iov temtndo ftwdo (poif iv,v 6 ) In the region bordering on Catalonia 
the simple peifeci has give 1 way bcfoie the peiiphrastic form proper 
to Cat dan woy caycn (I fed), ya (he has done) vamos n (we went), 
e^c , the imperfects 01 verbs in er, «, moreover, ire found in eba, 
tba {comeba, subtba, for comta, subza), and some p esents also occur 
where the Catalan influence makes itself felt estlgo (Cat eshch), 
vuigo {Ca.t vaig), vetgo {CAt veig) Navarrose-Ar igoncse makes usd 
of the adverb en as a pronoun to les en daren pas, no' n hi ha 

Andalusian — The word '* di doct '' is still more appiopnately 
applied to \ndalusnn than either to Asturian or Navari cse- Ara- 
gonese Manv pecvdiaritiea of pronunciation, however, are com- 
monly c died Andalusian avhich ire far from being confine 1 to 
Andalii la proper, but are met with in the vulgar spceeh of many 
parts of the Castilian domain, both in Europe and in \meiita Of 
the but a few oecui only theie, or at least have not yet been 
obsetved elsewhere thsn in th it gre''t province of southern Spain 
They are the following 1 n, v d between lowcls or at the end 
of t word disappeai id (^af) in {sol), vtu {vienc), Hee (hene), paa 
ind p/a {para) mia Imira) nai and ra {nada) too and to {todo) 
D IS dropped even noni the beginning of a word e {de), ttiero 
{dint ro) on (don) Pefoi e an e\pio ive I r d are often represented 
by t saiga (^salga) vai^a {join) laigo {’%>go) mane {nadre), patre 
(padre) I at / is niore iigoiou'-l/ rcpre^tnled by h than in 1 ormal 
( istdian, and this h here prc‘civc& the aspirate sound wluch it has 
lost elsewhere, habla horma {forma), hoder are pronounced with a 
very strong aspiration, almost identical with that of ; The Anda- 
lusi ins also very readily write these words ichla lorma pder Tlus 
aspirate, cxpiessed by 7, often his no etymological origin, for 
ex imple Jdndalo, a nickname applied to Andalusian'', is simply 
the word Andaluz pronouncod \;ith the strong rsoiiation character 
istic of the inhabitants of the province C z are seldom pronounced 
like s , but a feature more peiuliar to the ^nd lusians is the inae’^so 
process the softened and interdental pronuncution of the s (the 
so I died eecco) zcHor {seflor) See Before a consonant and at the 
end of a word s becomes a simple ''spira^ion mthmo {mistno) Dioh 
{Di 1$) do rcales {dos realrs) In the inflexion of the verb there 13 
noth I spciiel to note, except some instances of and pers sing of 
the pi net t in les for te estuvisfes, estuvilts, for estuviste — evidently 
a formation by analogy from the 2nd pers of the othe"- tenses, wluch 
all havc 1 

It IS with the Andalusian diaPct that we can most readdy asso- 
ciate tlic varieties of Cistihan which ire spoken 111 Soutli Amenc i 
Here some of the most ''liararteustic featincs of the language of the 
extreme south of Spain are repioduccd — either becau:.e tlie Cas- 
tilian of America his spontaneouslv jxisscd through the same 
phonetic transformations or because the Andalusian element, very 
stron,'’lv represented in colommtion, succeidcti in transportmg its 
local h ibits of speech to the New World 

I tom. so — Proceeding on inadequate indications, the existence of 
a Ltonesp dulcet has been imprudently admitted in some qiiartcis, 
but the old kingdom of Eton cannot in any way be considered as 
eon^Lituting a linguistic domain with an individucUity of its own 
The fact that a poem of the rtth century (the Alexandre), and 
ceitnn redactions of th oldest Spuiuh code, the / uero Juzgo have 
I I eoncse ormui has been made too much of, and has led to i ten- 
dency to localize excessively certain features common to the whole 
western 2one where the transition takexs place from Castihan to 

alici an-Portuguese 

3 Portuguese — Poitugucse-Galician constitutes the second 
branch of the Latin of Spam In it we must distinguish — 

(1) Portuguese {Portuguez, perhaps a contraction from the 
old Porlugahz ^ Portugalensis), the language of the kingdom 
of Portugal and its colonies in Africa, Asia and America (Brazil), 

(2) Galician (fiallego), or the language of the old kingdom of 
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Galicia (the modem provinces of Pontevedra, La Coruna, 
Orense, and Lugo) and of a portion of the old kingdom of Leon 
(the territory of Vierzo in the province of Leon) Portuguese, 
liKc Castilian, is a literary language, which for ages has served 
as the vehi le of the literature of the Portuguese nation con- 
stituted m the beginning of the 12th century Galician, on the 
other hand, wh’ch btgan a literary life early m the middle ages — 
for it w'as employed by Alfonso the Learned in his Cantigas in 
honour of the Virgin — decayed m proportion as the monarchy 
of Castile and Leon, to which Ciahcia had been annexed, gathered 
force and unity m its southward conquest At the present 
diy Gallcgo, which is simply Portuguese variously modified 
and with a development in some respects arrested, is much less 
important than Catalan, not only because the Spaniards who 
speak It (1,800,000) are fewer than the Catalans (3,500,000), but 
also because, its literary culture having been early abandoned 
in favour of Castilian, it fell into the vegetatu c condition of a 
provmci.il patois Speaking generall>, Portuguese is further 
removed than Castilian from Latin, its development has gone 
further, and its actual forms are more worn out than those of 
the sister langu.ige, and nence it has, not without reason, been 
comp vred to French, with which it has some \ ery notable 
analogies But, on the other hand, Portuguese has remained 
more exclusively Latin in its vocabulary, and, particularly 
m Its conjugation, it has managed to preserve several features 
which gi\e it, as compared with Castilian, a highly archaic air. 
Old Poi tugucse, and more espei lally the poetic language of the 
13th centur}’’, received from the language of the troubadours, 
m whose poetry the earlier Portuguese poets found much of 
their inspiration, ccitain words and certain turns of expression 
which havc left upon it indchble traces 

Vowels — ^Lat g, 6 with the accent have not been diphthonijized 
into %e, no, le p 6 (p e d e m), dez (d e c e m), bom (bonus), pode 
(p o t e t) On the other hand, Portuguese his a lar^e number of 
St ong diphthongs produced bv the ttraction of an i m hiatus 01 
the resolution of in explosive into t raiba (r a b i a), feira (f t r 1 a) 
feito (factum), sei\o (s .1 x u m), otto (o c t o) A quite peculiar 
feature of the language occurs m the "nasal vowels," which are 
foiuied by the Latin accented vowels followed bv m, n, or nt, nd 
hi (b c n c), grd (g r a n d e m), bd (b o n u m) These nasal vowels 
enter into combination with a final atonic vowel trmdo (germ a- 
n u s) , ilso amao (a m a n t), scrmdo (s c r m o n e m), where the o is 
a degeneiatcd represenlatu e of the Latin final vowel In Old 
Portuguese the nasal vowel or diphthong was not now marked by 
the III (~), bnt was expre sed iniiifterently and without regard to the 
etymology by tn or n bem (bene), tan (tan turn), disseront 
(d i X c r u n t), sermom (s e r m o n e m) The Latin diphthong at* 
IS rendered in Portuguese by 0 « (t nro, a u r u m , pouco, p a n c u m), 
also pionouncei 01 With regard to the atonic vowels, there is a 
tendency to icduce a into a vowel resembling the Ire" muet,” to 
pronounce 0 as u, and to drop e after a group of consonants {dent for 
denif) 

Consonants — Here the most remarkable feature and that which 
most distinctly marks the wear and tear through which the language 
has passed is the disappe irancc of the median consonants I and n 
cerba (corona), lua (1 u n a) pdr formerly peer (p o n e r c) conego 
(c a n o n i c u s), vir (venire) ddr, formerly door (d o 1 o r e m), 
pa(o (p a 1 a 1 1 u ni), saude (s ^ 1 u t c m) pego (p e 1 a g u s) Lat 
b passes regularly into v cavallo (c a b a 1 1 n s) fava (f a b i) arvore 
(a r b o r e m) , but, on the other hand Latin iniu il v readily tends 
to become h bt xiga (vesica) bodo (v o t u m) Lat initial / 
never becomes h faztr (f a c e r e) / 5 /o (f 1 1 u m) Lat c before s 
and » is repiescntcil either by the hard sibilant s or by the soft z 
Lat g between vowels is dioppcd before e and » l^r for leer (1 e- 
g e r e), dedo (d i g 1 1 u m) , the same is the case with d of course in 
similar circuiuslances cemir (r c d 1 m c r e) nr (r i d e r c) Lat 
j has assumed ihe sound of the Trench j The Latin combinations 
cl, fl, pi at the bcgmmng of words arc transformed in two ways in 
words of popular origin Either the initial consonant is retamed 
while the I is changed into r cravo (c 1 a \ u m) pta-er (p 1 a c e r t) 
frer (f lorem), or the group is changed in ch ( - hr ch, Catal x) 
through the inteimcdiate sounds /; /j, pj chantar (c 1 a m a r e) 
Chao (planus), cham^na (f 1 a m m a) Within the word the same 
group xnd other groups also in which the second consonant is an / 
produce I momll^e (written Ih lust as n moiiilldc is written ti/i as 
m Proven9al) ovelha (o v 1 c ’ 1 a), velho (*v e c 1 u s) , and sometimes 
ch farho (f a c ' 1 u m) ancho (a in p 1 u m) Lat is or sc before e 
and t gives x (Fr ck) batxo (b a s " u s) faxa (fascia) The group 
U IS reduced to xt leito (I e c t »i m), peito (pectus), noxte (a o c- 
t e m) , sometimes to ut douto (d o c t u s) Such words as fruto, 
reto, dileto arc modern derivatives from the learned forms ftxscto, 
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trecio, dtlecto Lai cs becomes ts sets (sex), or fsc, x (=Pr. ichf 
ch) seixo (s a X u ra), luxo (1 u x u m) , or oven dtsse (d 1 x 1) 
Inflexion — Tho Portuguese article, now reduced to the vocahe 
form 0, «, os, as, was lo (exceptionally aho el. which still survives 
in the expression LI- Ret), los, las In the old language Words 

<Li dmg in I in the singular lose the I in the plural (because it then 
b< comes median, and so Is dropped) sol (s o 1 0 ml , bu t soes (soles), 
t ose having do m the sing form the plural either in des or m des 
according to the etymology thus cao (c a n o m) makes cues, but 
n do makes ra(6es As regards the pronoun, mention must be made 
of the non etymologic il forms of the personal tnim and of the 
ftmininc possessive mtnla, where the second n has been brought m 
by the initial nasal Portuguese conjugation lias more tliat 13 
111 cresting In tiie personal suffixes the forms of the 2nd pers pi 
m ades, edes, tdes lost the d in the I5tli century, and have now become 
ets, ts through the intermediate forms aes, ees, ets The form m 
dis has persisted only in those verbs where it was protected by the 
cf>nsonants n or y preceding it pondcs, tendes, vtnaes, amardes, and 
also no doubt in some forms of the present of the impeiative, where 
the thtnie Im bei,n reduced to an extraordinary degree by the 
disappearance of a consonant and the contraction of vowels tdts, 
credos, Icdes, Ike Portuguese 13 the only Komanco language which 
posstsscs a personal or conjugated infanitive attar, amar es, amar, 
atvar mos, atnar-des, amar ent, eg antes dc sair mos, ‘ before wc go 
cut *’ Again, Portuguese alone as preserved the jduperfect m its 
original meaning, so that, for example , amara ( 1 m a v c r a ni) 
signihes not merely as elsewliero I wouUl love/* but also “ I liad 
loved *’ The future perfect, retained as m Castilian, has lost its 
voATcl of inflexion in the ist and 3rd pers suig uid consequently 
becomes liable to be Confounded with the 'nfimlne (amar, rcndtr, 
pa/tir) Portuguese, though less frequtnily thfn Castilian, emidoys 
f<??' (t e n 0 H to) ns an auxiliary, alongside of aver, and it also sujiplc 
menta thonfi^inl e s s e r e with s c d e r o, which furnished fhe subj 
se-ja, the impcraAivo se, sede, the gcrund.ve sendo, thi parliuide stdo, 
and some otlier tenses m the old I vnguage Among Im jii ciili irilics 
of Portuguese conjugation may be mentioned — (t) the assmuhtion 
of the 3rd perb sing to the is.t In stiong perfects (houve, fude, quiz, 
fe ), wluU Cabtihan has hubs and hiibo, ‘2) the imperfects punha, 
Ut ha, vinha (from por, ter and vtr), wluch aic acetnted on the 
riJical in order to avoid the loss of tlio n (ponla would have mad^ 
polo), and which substitute u and i for 0 and e m order to dfstmguish 
from the presi nt subjunetivo (ponha, tenha, venlia) 

Galtctan — Almost all the phonetic features w Inch distinguish 
Portuguese from Castilian are possessed by Oalhgo also Portu 
guese and Oaliei in even now ^-le practie illy one language, and still 
more was tins the case former'y the identity of uie two idioms 
would become stilUmore obvious if the ortliograpl y employed by 
the Gilicians weio more strictly plirnefic, and if certain ^ransenp 
turns of sounds borrowed from tlu fp-ammar of the offici il language 
(Castibau) did not veil the tiuo iironuneiation of fhe dialeet It is 
stated, for example, tliat Gallego dots not possess nasal diphthongs, 
still It may be ounce led once for all that such a word is p I a 11 u s, 
which m Galieivn 13 written sometimes c/au and s^nleflmcs chan, 
cannot bo very remote from the Portugiuse nisil pronunciation 
*.hao One of the most notable differences between normal Portu 
guese and Cahcian is the substitution of the surd spirant m place of 
the sonant sp rant for the Lat ; before all vowels anel g before e and 1 
jeuez (juclicem), Port jmz , xutiio Ounctum), Port ptnto 
xente (g c n t e m) Port genie In conjugation the peculiarities 
of Gallego are more marked, some find their exphnation witluu the 
dialect itself, others seem to be due to Castilian influence The 2nd 
persons plurU liave still their old form ades, edes, tdcs, so fhit m this 
instance it would seem as if Gallego ha<l been arrested in its progress 
while Portuguese had gone on progressing, but it is to be observed 
that with these full forms the grammarians aelmit contracted forms 
as well j (Port ajs),^5(Port ets), is (Port ti) The Jst pers sing 
of the perfect of conjugations m er and ir has come to be comphcatetl 
by a nasal resonance similar to that which w e find m the Portuguese 
nnm, we have vendtn, parltn, instead of vendt, part', and by analogy 
this fonn in tn has extended itself also to the perfect of the conjuga 
tion m ar, and faltn, garden, for falet, gardet, are found The second 
persons of the same tense take the endings che, dies m the singular 
and chedcs m the plural falache or falaches (f a b u 1 a s 1 1), fala- 
chedes as well is faUistedes (f a b u 1 a s 1 1 s), bateche or batteke, 
batestes or batechedes, &c Tt (t i b 1) b iving giv en che in Gaheian, 
we see that falasti lias become falache by a phonetic process The 
3rd pers sing of stiong perfect is not in e as in Portuguese {houve, 
pode), but m 0 {houbo, puido, soubo, coubo, &c ), Caslihan influence 
may be traceable here If a contemporary grammarian, Saco Arce, 

IS to be trusted, Gallego would form an absolute exception to the 
law of Spanish accentuation in the imperfect and pluperfect mdica- 
tive falabdmos, falabddes, batidmos, batxades. ptdidmos, ptdtddes, 
and falardmos, falarddes, baterdmos, baterddes, pidirdmos, pidtrddes 
The future perfect indicative and the imperfect submnctive, on the 
other hand, would seem to be accented regularly faldremos, fa'd- 
setws Ihe important question is worth further study m detail 
Bibliography — On the general subject the most important 
works are P Die?, Grammatik der romantschen ‘tprachen (5th ed , 
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la llinga catalana antiga comparada ab la mOderna (Manresa, 1895) 

J P Ballot y 1 orres, Gramattca y apologia de la lltngua cathalana 
(Barcelona, 1815), A dc Bofamll, hstudtos, sistema gramatical y 
crestomaha de la lengua catalana (Baicclona, 1864) P Fabn'i, 
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Sprache," in G Crober's Crundnss der romantschen Phtlologie, 
P Forster, Spanische Sprachlehre (Berlin, 1880), L Gorra, Lingua e 
litteratura spagnuola dellc ortgint (Milan, 1898) K Menf-ndez Pidal, 
Manual elemental ^dt gramattca histdrica espaHola (Madrid, 1905), 
F M Jossclyn, Etudes de phonittque e'>pagnole (Pans, 1907), G 
Mlchaelis, Studien zuy romani'^chen M ortschopfung (Leipzig, 187O), 
A KcUer, Historische Formenlehre der span ischen bpi ache (Murrliard t, 
1894), P de Mugica, Oiamdtica del castellano antigua (Berlin, 1891), 
S Padilla, (jiamatica htstbrud de la lengua castellana (Madnd, 1903) , 
J D M Foid, "The Old bpamsU Sibilants, in Studies and Notes tn 
Philology (Harvard University, Cambridge, Mass, 1900) For 
Asturian, sec A de Rato y H6via, Vocahulano de las pa'abras y fra-^es 
que se kalian en A '^turias (Madnd, 1891), and the Colecctdn de poesias 
en dialecto asluriano (Oviedo, 1839; , for Navarresc Aragonese, see 
J 'Bora.o, Dicctonarw de tocf', aiagonesas {znd ed , b&rngossa. i8bs), 
for Andalusian, the searching study of H Schuehardt m the /eit- 
schrtft fur rvmants'-he Phtlologie, vol v , and for I eontsi, K Min^n* 
dez Pitlal, LI Dia'ccto leonCs,' in the Revista de archnos, btbholecas 
y wMscos (Madnd, 1906) R J Cuervo’s (noted above) 

is the leading authority on American Spanish The following publi- 
cations may be consulted, but with caution L Abcille, Idioma 
nactonal de los Argentinos (Pans, 1900), D GrmAda, Vocabulario 
noplatense razonado (Montevideo, 1890), J Fernandez Ferraz, 
Nahuathsmos de < o^ta Rica (San Jos6, 1802) and C Gagini, Dtecton- 
arto de barbartsmos de ( osta Rica (ban JosC, 1893) A Membrefio, 
Hondureiltsntos (Tcpueigalpa, 1897) Set also C C Marden, 'Pke 
Phonology of the Spanish Dialect of Mexico City (Baltimore, 1896), 

J S^inchez Somoano, Modismos, locuctones y Urnttnos mexicanos 
(Madnd, 1892), and F Ramos i Duarte, Ductonano de mejtcanistnos 
(Mexico, 1895), J dc Arona, Dtccwnario de ftruantsmos (Lima, 

1883) , J CAcatio, El Castellano en Venezuela (Caracas, 1897) ii) 
Portuguese — J Cornu, " Die portugiesische Spraclie, ‘ m G 
Crbher s Crundnss aer romantschen Phtlologie F A CocWio, 1 keorta 
da conjugacao em latim e portuguez (Lisbon, 1871), and trestles 
da lingua portugueza (Oporto, 1874) For Galician, see A rcrii&n- 
dez y Morales's Lnsayos poiticos de bercetano (Le6n, 1861) M R 
Rodnguoz, Apuntes gramaticales sobre el romance gallego de la 
crbnica troyana (la Corufia, 1898), and baco Arce, Cramdtua 
gallega (Luge, 1868), for other dialectical varieties, see I J da 
Fonseca, NoQoes de philologia accomodadas i lingoa brasihana (Rio 
de Janeiro, 1885), J Leite dc Vasconellos, Dialectos heirOes (Oporto 

1884) , and Sur le dialecte porlugats de Macao (Lisbon, 1892) 

Important a*-ticks by many of the above wnttrs, and by other 

philologists of note, will be found m Romania, the Zeitschrift fur 
romamsche Phtlologie, the Revue des langues romanes, the Revista 
lusitana, the Revue htspamque, the Bulletin nispantque, tultura 
espaHola and the Archtv fur das Studium der neueren Sprachen 

(A M -Fa , J F -K ) 

Spanish Literature 

The name Spanish, m connexion with literature, is now 
generally restricted to works in the Castilian tongue In the 
present article it is taken in the wider sense as embracing 
the literary productions of the whole Iberian Peninsula, with the 
exceptions of Portugal and of Galicia, the latter of which, as 
regards language and literature, belongs to the Portuguese 
domain Spanish literature thus considered falls into two 
divisions — Castilian and Catalan 
I Castilian Literature — Of the Castilian texts now extant 
none is of earlier date than the 12th century, and Very probably 
none goes farther back than J150 The text generally acceptell 
as the oldest — the Mysleiy of the Magtan Kings, as it is rather 
inappropriately designated bv most historians of literature — 

IS a fragment of a short settii-liturgical play meant to be act^d 
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in the church of Toledo on the feast of Epiphany Manifestly 
an imitation of the L^tin ludi represented in France during the 
early years of the 12th century, the Spanish piece cannot have 
been composed much before 1150 
Uhe national hero Rodrigo Diaz dc Bivar (d 1090), better 
known m history by the Arabic surname of the Cid, was cele- 
brated in the vulgar tongue in two pot ms, neither 
^eir which has come down to us in its entirety The 

* more antient canlar, usually entitled Poema del 

Ctdf since It was originally edited (1779) by lomAs \ntonio 
Sanchez, relates m its hrst pait the valiant deeds (ga/a)of the 
Cid subsequent to his quarrel with Alphonso VI , in the seiond 
the capture of Valencia, the reconciliation of the hero with the 
king and the marriage of his daughters with the infantes of 
Carridn, and in the thud the treason of the infantes, the ven- 
geance of the Cid, and the second mairiage of his daughters 
with the infantes of Navarie and Aragon I he narrative of the 
last years of the Cid, which closes the epic, is much curt«iilcd 
Whilst in the Poema the Cid appears as the lo) al il, de- 
ploring the necessity of separating from his king, tht Cid of the 
second poem, Crdntca nmada del Cid, is almost a itbel and at 
least a refractory vassal who dares treat his sovereign is an 
equal The portion of the Crdntca whuh has lx:tn pic erved 
deals m the mam with the youth of Rcjdngo, it contains the 
primitive version of his quarrel with the Count Gomez de Gormaz 
and the marruigc of the slayer with Ximena, the count’s daughter, 
and also a senes of fabulous episodes, such as the Cid’s journey 
to France to fight with the twelve pccis of Charlemagne, &c 
The Poema, whiih survives m a i4th-cenlury manu ciipt, b«- 
longs to about the middle of the 12th centur> , the form under 
which the Crdntca text has reached us is at least two Cfnturie*s 
later, but, on the other h<ind, several traditions collected bv 
the author bear an incontestable stamp of antiquity The 
versification of both poems is irregular Normally tins epic 
measure may be divided into two htmistielis of seven or eight 
syllables eieh, but here the lines sometimes fill short of this 
number and sometimes exceed it , the strophes follow the model 
of the latsses of the French chansons de gciA— that is, they have 
a single assonance <ind vary gieatly in extent 
A fragment of an epic poem on the infantes dc Lara has been 
reconstituted from the Crdntca general by Ramdn Mcn^dez 
Pidal (1896), if similar poems existed on real persomiges like 
Roderick, or mythic il heroes like Beiniido del Caipio, they 
have not survived Still the frequent allusions m the ehrunieles 
to the narratives of the juglares suggest that Castilian heroic 
poetry was richer than the scarcity of the monuments now 
extant would lead us to believe FernAn Gon/Alcz, first in- 
dependent count of Castile ^loth century), has alone been 
celebrated m a poem composed (alxmt 1250 or later) m single- 
rhyme quatrains 

With the lieroic poetry which takes its themes from the national 
history and legends, there grew up in the 13th century a scliool 
Poema ot of religious and didactic poetrv, the most eminent 
J 3 tb representative of which is Gon/alo dr Bereeo (1180 ? - 

Century Ikrcco (Ixigrono), 

composed several lives of Spanish saint^, and other devotion il 
poems, such as the Miracles and the Ptaises of the Virgin 
Berceo calls his poems prosa, dear, d^clado, indicating thereby 
that he intended them to be read and recited, not sung like the 
canlar es Ihey are written in single-rh> me quatiams ind in 
verses of twelve to fourteen syllables, according as the ending 
of each hemistich is masculine or feminine In tlie same metre 
were composed, also in the 13th century, two long poems — one 
on Alexander the Great, the other on Apollonius of Tyre — 
after Latin and hrcnch sources The author of the first of these 
poems contrasts his system of versifieation, which he calls 
mester de clereda, with the mesler de joglaria used in heroic 
poetry, and intended to be sung, and he declares that this 
Single-rhyme quatrain (cwwtf nmatfo la quaderna wa) consists 
of counted syllables The composer of Apolomo calls this same 
versification nueva mestria The single-rhyme quatrain, intro 
duced m imitation of the French poetry of the 12th century, 


became from the time of Berceo and the Alxxandre and Apolomo 
the regular form m Castilian narrative and didactic poetry, 
and prevailed down to the close of the 14th century 

To the 13th certury are assigned a Life of St Mary the Egyp- 
tian, translated from the French, ptrliaps through a Provencal 
version, and an Adoration of the Ihree Kings, m verses of eight 
or nine syllables rhyming 111 pairs {aa, bb, cc, &c ), as well as a 
fiagmcnt of a Debate between Soul Body, in verses of six 
or sevxn syllables, evidently an imitation of one of the medieval 
I atm poems, entitled Rixa antint et corporis Ihe oldest 
lyric in Castilian, La Razdn feita d’amor, belongs to tiie same 
period and probably derives from a French source , it bears 
the name of Lope de Muros, who, howevei , seems to have been 
merely the copyist Mention may here also be made of the 
canltgas (songs) of Alphonso the Learned in honour of the 
Virgin, although, being in the Gahtian dialect, these properly 
belong to the history of Portuguese literature 

The 14th century saw the birth of the most original medieval 
Spanish poet Juan Ruiz, archpriest of Hita (near Guadala- 
jara) has left us a poem of irregular composition, Poeiryoi 
in which, while reproducing apologues and dxts ictb 
from foreign sources, he frequently trusts to his Century, 
own mspiialion Ruiz celebrates love and woman, his book 
IS of buen amor, that is, he shows by his own experience ard 
the example ' t tho^e whom he follows how a man niiv bece me 
a successful lover By wav of p'^ecaution, the poet represent:, 
himself as one who has survived Ins illusions, and maintains 
that ctirnal love {loco amor) must finally give place to divu e 
love, but this mask of devotion cannot disguise the real cluar- 
acler of the work The Rimado de palaao of Pero Lopez de 
A) ala, chancellor of Castile at the end of the 14th centurv, 
does not refer exclusively to court life, the author satirizes 
with great severity the vices of all classes of lavmen and church- 
men Akin lo this Rimado de palaao are the proverbios mor- 
ales of the Jew Sern lob of Cain6n, dedicated to Peter the 
Cruel (1350 to 13^><)) The Poema de Alfonso Oncetio, by 
Rodrigo Y mez, is a far-off echo of the epical poems, the laisses 
being superseded bv octo-sy llabi<' hncs with alternate rhvmes 
The General Dance of Death and a new version of tlie Debate 
bilivcen Soul and Body, both m cight-hne strophes of arte mayor 
(ver^Ci of twelve svlliblc^), and both imitated from French 
originals, are usually referred to this period, they both belong, 
hewever, to the 15th centurv 

Ihe word “ romance ” not only signifies m Spam, as in other 
Romanic countries, the v ulgar tongue, but also bears the special 
meaning of a short epic narrative poem (historic 
ballad) or, at a kitcr elate, a short lyric poem As ®®*®"** 
regtirds the form, the “ romance ” (bpanish el romance, in eon- 
tiast to French, , la romance) a eomjxisition m long verses 
of sixteen syllables ending witli one assonance, these verses 
are often wrongly chvidcd into two short hncs, the first of which, 
naturally, is rhymeless This being the form of the romance 
vcTS( , the Crdntca nmada dd Cid, end ev'en the Poema (though 
m this ease the influent c of the hrench ale' andrmes is per- 
ceptible), might be tousidcred as a series of romances iind int. 
fatt sevcml of the old romances of the Cid, which form each am 
independent whole and were pimted as separate poems m the 
1 6th eentunq are partly to be found in the Cronica Other 
romances, notably those dealing with the heroes of the ( arolm- 
gun cpie, so popular m Spam, or with the legendary figureii 
which Spanish patriotism opposed to the French paladins — as, 
for example, Bernardo del Carpio, the rival and the conqueror 
of Roland m Castilian tradition — seem to be detached frag- 
ments of the caviares de gesta mentioned bv Alphonso X At 
the close of the i^th century, and especially during the i6th, 
the romances, which had previously passed from mouth to 
mouth, began to be written down, and afterwaards to be prmted, 
at first on broadsheets (phegos sueltos) and subsequently in 
collections (romanceros) , these are either general collections, 
in which romances of very different date, character and 
subject are gathered together, or are collections restricted to 
a single episode or personae (for example, the Romanctro 
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del Ctd) In such romanceros the epic verse is usually 
regarded as octosyllabic and is printed as such , occasionally 
certain editions dmde the rov.aiue into slrophcj of four verses 
(^cuarleta%) 

Kine; '\lphonso X (d 12^4), under whose patronage were 
published the code entitled Las Siete parUdas and several great 
P-ose scientific compilations (^urb as the Libras de aslro- 
c ironiues, nomia and the Lapidano), was also th( founder of 
uth i 6 tb Spanish histonogr iph\ in the vulgir tongue The 
'Leaturtes Crdmca gnu ral, composed under his dirci tion, consists 

of two distinct parts the one trt its of universal history from the 
>rcation of the world to the first centuries of the Christian era 
Geiural e grant histona), the other deds cx< iusively with 
the nation il hi tor} (La Cronua 0 Hflona de Eipaiia) down 
to till dcith of Ferdinand III (1252), father of Alphonso The 
mam soun ls of the Crdmca gain al arc tw o ‘spanish ecclesiastic al 
chroniclers of the 13th tenlur}— Lucas of luy and Rodrigo of 
Toledo, both wiotc in Latin, but their woiks ware early t \ns- 
litcd into the vcmarulrr In the Ilistona de Espaiia, prnted 
111 its true ^orm for the first time in 190^', ire collected m ui) 
'c',ends and occasion il icferonccs to the '^onrs of the jughres 
(for the puqiose, however, of refutmg then), the inirit’ve 
1 dating to the C d heiiig paitlv ha'r d on on Arib'c tc <t This 
portion, as recast m the Cromci dc Castilla compiled by order 
of Alphonso Xr , was published apart by Juan de Velorado 
under the title of the Crdmca del Ctd (1512), and has often been 
leprinttd Alphonso’s cxariipV bore fruit In the 14th cen- 
tur we filul another Crdmca ecmral de Espaiia or de Castilla, 
conslnutcd on the model of the first and embracing the vears 
1030-T312, ne''+, the Grant cromca dc Espaiia and th^ Grant 
Crotma de los conqdcridorcs, compiled by command of the grand 
niiistcr of the order of 'st John of Jerusalem, Juan Fernandez 
de Heredia (1310-1396), about 1390 Special chronicles of 
each king of Castile w'ere soon written Our mfoimation 
IS defective regirdmg the author hip of the chronicles of 
Alphonso X, Smcho IV, Ferdinand IV and Alphonso XT , 
hut the four following nigns— those of Pedro I, Henry II, 
job I and Henry III — were dealt with by Pero I opez de 
A\ il 1, here vie recognize the man of literary culture who had 
acquired some knowledge of ancient hislorvq for the form of the 
narrative becomes freer and more personal, and the style rises 
with the thought Alvar Garcia dc Santa Maria and other 
write IS whose names ire not recorded probably compiled the 
(hronicle of John II , the events of Henry IV ’s disastrous 
reign were related bv Diego Enriquez del Castillo and Alfonso 
I'ernandez dc Palencia, the triumphs of the Catholic sovereigns 
berdinand and Isibclla b} Fernando del Rilgar and Andres 
■Berndldcz With these rovsl chronicles should be mentioned 
some biographies of important persons Thus in the 
century the chronicle of Pedro Niho, count of Buelna (1375- 
1446), by Giiticrre Diez de Games, that of Alvaro 
Biographies Luna, constable of Castile (d 1453), and a 
curious book of travels, the narrative of the embassy sent by 
Henrv' HI of Castile to Timur m 1403, written by the head of 
the mission, Ruy Gonzalez de Clivqo 

The other productions of ( estdian prose m the 13th and 
T4th centuries are for the most part didactic and sententious 
th Pro e compositions, whieli, however, contain illustrations 
Works o/*** of Eastern origin The Spanish Iranslat’on 

istbaad of Kalila and Dmna, made direct from an Arabic 
I 4 tb text, dates from the middle of the 13th centurv, 

Centuries romance of the Seven Sages (Stndtbad), 

tran la^cd under the title of I ibro de las enganos e asava 
huentos dc las ivugercs, is referred to 1233 From the second 
half of the 13th centun the collections of aphorisms, dtts, 
apologues and moral tiles become veiy numerous first of 
all, versions of the Sccretvm secret orum, attributed m the middle 
aves to Aristotle, one of w Inch is entitled Pondat de las portdades, 
next the Provrrbtos bnenos, the Bocados de oro or Lxbro de 
bomiim, Rey de Persia and the Libra de los gatos, which is 
derived from the Narraftones of Odo of Chenton During the 
first half of the 14th centurv the nephew of Alphonso X , the 


infante Juan Manuel, wrote the various works which place him 
m the first rank of medieval Spanish proSe ivriters The best 
known is the collection of tales, many of them borrowed from 
Oiriental sources, entitled El Conde Lucanor, but, besides this 
contribution to literature, he wrote graver and still more didactic 
treatises The knowledge of antiquity, previously so vague, 
made remarkable progress m the 14th century Curiosity was 
awakened concerning certain episodes of ancient history, such 
as the War of Troy, and Benoit de Sainte-More’s poem and tlie 
Latin narrative of Guido delle Colonnc were both translated 
Lopez dc Ayala translitcd, or caused to be translated, Pierre 
Bersuire’s French version of Livy, Boetius and various writings 
of Isidore of Seville and Boce accio 
While the Carohngian c}tle is mainly represented in Spam 
by assonanced romances, of which the oldest seem to be frag- 
ments of lost poems by the ]uglares, the British c> cle 
(I ancclot, Tristram, Merlin, &c ) is represented 
almost exclusively by works in prose (see Romancf) 

Those narratives are known only m 15th and i6th century 
editions, and these have been more or Ic ss modified to suit 
the ta'-tc of the time, but it is impossible not to recognize 
that books such as El BaJadro del sabio Merlin (1498) anci La 
Ihmanda del sancto gnal (1515) presuppose a considerable 
uitecedent literature of which they are only the afterglow 
The principal French romances of the Round Table were trans- 
lated and imitated in Spam and m Portugal as early as the first 
hilf of the 14th century at Icxst, of that there is no doubt 
And, even if there were not satisfactory testimony on this point, 
the prodigious development m Spanish literature of the cabal- 
lerias or “ books of chivalry,” incontrovertibly derived from 
fi( lions of Breton origin, would be proof enough that at an earl} 
date the Spaniards were familiar with these romantic tales 
derived from France Ihe oldest work of the kind is El Cabal- 
hro Ctjar, composed at the beginning of the i4lh centur}', 
but the first book of real importance m the senes of strictly 
Spanish caballerias is the Ainadts de Gaula Certxm considera- 
tions lead one to seek for the unknown author of the first Amadis 
m Portugal, where the romances of the Round TaVile were more 
highly vqipretuted than m Spain, and whcrc^ they hive exer- 
cised a cieeper influence on the national literature To Garei 
Rodrigue/ de MontaVo, however, falls the honour of having 
preserved the book bv printing it, he made the mistake of 
diluting the original text and of adding a continuation. Las 
Sergas de Esplandtdn All eel to Montalvo’s Amadis with its 
supplementary E.splandidn (1310) are the Don Flonsando 
(1510) and the Lisuarte de Grecia (1314), the Amadis de 
Grecta (1514), the Don Florisel de Niquea (1532-1551), &c , 
W'hich form what Cervantes railed the “ Amadis sect ” Parallel 
with the Amadiscs arc. the Palmermes, the most celebrated of 
which are Palrnenn de Oliva (1511), Pnmaleon (1512), and 
Palmenn de Inglaterre, which was first written in Portuguese by 
Moraes Cabral None of those caballenas inspired by the 
Amadts were printed or even written before the i6th century, 
and they bear the stamp of that period, but they cannot be 
separated from their medieval mode’, the spirit of which they 
h ive preserved Among the caballerias we may also class 
some narratives derived from the Carohngian epic — the Htstorta 
del emperador Cnrlomagvo y de los doce pares, a very popular 
version st'll reprinted of the French romance of Fterabras, the 
Espejo dc caballenas, into which has passed a large pxit 
of Boiardo’s Orlando t inamorato, the Histona de la retna 
Sibtlla, &c 

The first half of the 15th century, or, v^hat comes almost to 
the same thing, the reign of John II of Castile (1407-1454), 
is characterized as regards his literature (i) by the Poetry ot 
development of a court poetrv, artificial and pre- isth 
tcntious, (2) by the influence of Italian literature Century. 
on Castilian prose and poetry, the mnt/tion of Boccaccio 
and Dante, especially of the latter, which introduced mto 
Spam a liking for allegory, and (3) by more assiduous 
intercourse with antiquity After the example of the Pro- 
ven5al troubadours, wliose literary doctrines had made their 
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way into Castile through Portugal and Cataloma, poetry was 
now styled the arte de trobar The arte de irobar is strictly 
“ court ” poetry, which consists of short pieces in complicated 
measures — love plaints, debates, questions and repartees, 
motes with their glosas, burlesque and satirical songs — verse 
wholly “ occasional ” and deficient m charm when separated 
from its natural environment In order to undersfcind and 
appreciate these pieces they must be read in the collections made 
by the poets of the time, where each poem throws light on the 
others The most celebrated canaonero of the 15th century 
IS that compiled for the amusement of his sovereign by Juan 
Alfonso de Baena, it is, so to say, the official colleition of the 
poetu court of John II , although it also contains pieces by poets 
of earlier dates After Baenn’s eollection may be mentioned 
the Canaonero de Stumga, whuh contains the Castilian poems 
of the trobadores who followed Alphonso V of Aragon to Maples 
These canctoneros, consisting of the produetions of a special 
gioup,werc sia ( ceded b> collei tions of 1 more miscellaneous char- 
acter in whuh veisificrs of vcr> different periods and localities 
are brought together, the piee €« being clas’-e d iimply ace ording 
to their type The earliest genuine Canaonero gen ral (though 
it docs not bear the title) is th it tompiled by Ju in Fer- 
nAndez do Constantina, which appears to have been issued 
from the Valencia press at the beginning of the i6th century , 
the second, much better known, was published for the first 
time at Valencia m 1511 be lie rmndo del Castillo Ihc other 
poeti* sihool of the 15th century, which claims to be specially 
related to the Italians, had as its Icadi rs Juan de Mena, author 
of the Coronaatin and tlie / abcrinto de j 01 tuna, and the marquis 
of Sintillann, Inigo I opez de Mendoza, who in his sonnets was, 
perhaps, tlie fust to imitate the slructuieof theltal.an hendeea- 
svllabics With tliose two ehiefs, who may be designated 
fin tas as distinguished from the dt adores and the trobadores of 
the canaonaos, must be ranked Francisco Imperial, a Genoese 
by dt scent, who at a somewhat earlier date helped to licchmatizc 
m Spam tin foims of It ihan poetry Ihc maiquis of bantillan i 
occupies a (onsidci ible phec m the litciature of the 15th 
ccntur> not onh b\ rexson of his poen.s, but through the sup- 
port he afforded to ell the writers of his time, and the impulse 
he gave to the studv of intuiuile end to the labours of trans- 
lators In th( nc't generation the most piomaient figuics arc 
Gomez Manriqiic and Jorge M inriquc thf latter of whom has 
produced a short poem wl 'cli is i iinsterpicce 

With thf exicption of the thnniuhs ind onic cuballeaas 
the prose of the it5lh (cntury lonti n-, littk that is striking 
Prose 01 1 anslition of \irftil b\ Lnriquc de \ilkna 

tsth u ponderous and shows no advance on the \crsions 

Ceaiitrj^ of Latin authois made m the previous tenturv 
A (urious and amusing book, full of details about Spanish 
manniis, is the Corhaclio (i j^S) of the an hprust of lalavcr’, 
Alfoiwo Alartinez de loledo chiplcin to King John II , t' c 
Corbatho b'^longs to the numtrous famih of satires against 
women, and this titk, by whuh it is commonly known — 
borrowed from a work of Boccucio , with which it h i'- 
otherwise nothing in common - 'ndu.ites that he has 1 ot 
spind them 

The ancunt liturgicd Spanish thcatu is knovm to ns oil's 
by fr igments of the pliy of the Magtaji Kingi, already 
ment’oned, but certain reguhlions gn on m the 
foU^das (compiled between 1252 incl 1257) 
jnove that sudi a thcitre oxjsted, and tint t 
the great festivals, such as Chnstmis, Epiphany and Easter, 
dramatic representations w^ere given in church The'^e rcpic- 
senffilions, originally a simple commentary on the liturgy, wcie 
gradually adulterated with buffoonery, which frequently 
brought down tht censure of the clergv' Alphonso X evai 
thought it necessary to forbid the “ clerks ” plaving piegos de 
escarmns, and permitted m the sanctuary onh dramas destined 
to commemorate the principal episodes of the life of Chr st 
Of all the Church festivals, the most popular in Spam was that 
of Corpus Christi, instituted bv Urban IV in 1264 At an early 
date the telebration cf this festival \*as accompanied with 


dramatic performances intended to explain to the faithful the 
eucharistic mystery These dramas, tailed autos sacramentales, 
acquired more and more importance, in the 17th centun, i.ith 
Calderon, they beeome grand alkgorual pieces, xcgulvr theo- 
logual dissertations in the form of dramas lo the aulo 'sacra- 
mental corresponds the aulo al v lamicnto, or diaina of the 
Nativity In Spam, as elsewhere, the stcular theatre is a 
product of the religious theatre Expelled from the Church, 
the juegos de eicarnios took possession of the publi< ‘•qm and 
there attained fiec development, leasing to be a m^ie travestv 
of dogma, they developed into a drama whose movement is no 
longer determined by the liturgy, and whose at tors are borrowed 
from real life in Spanish soiietv This new the itre begins 
towards the clo'^e of the 15th century, with the pasujral p ties 
of Juan del J nema, which, after Virgil’s example, he t^ils 
eglogas Genuine shepherds are the interlocutors these 
bucolics, into which are also sometimes introduced students, 
and Lutas Fernandez, a contemporarv and pupil of Enema i, 
introdiues gentlemen and soldiers A book which, strieti' 
spcc'kii g, does not belong to the theatre, the Tuigitointdia de 
Calixto y Mtlihea, much iictter known as La CtUshna caused 
the new theatre, still rudiment <iv in the attempts of the school 
of Enema, to make a step oiwaids This astomshi ■'g novel 
tiiuglit the Spanii'rds the ait of dialogue, and for the fust t.me 
exhibited per on i of all elatses of society (partui’un the 
lowest) speaking in barn ony witli their natural surrounaings 
Ihe progifss e 'U < d l>v the LcUstina may be cstiincted b\ 1 leans 
of the I’topalai in ol L. rtoloine de lorres vl irro, ’ toiitttion 
of pieces rtpi sent d at Ronit m pieicnee ol Leo X ierres 
Naherro is thought to have boiro\ad from Fiance tie dieioioi 
of the play into “di>s ” (jornauas), ^hortlv after Mah^rro we 
find the comceiv ol inuiners 111 Lojic de Rueda, whose drcmitie 
work IS composed of regular tomedies constructed on the modi 1 
of Itvh in autnois of the beginning of the i6th centur* , and aho 
of little pieces intended for pi rformance in the intervals between 
the larger plavs ((ntranests and pasos) some of whien "‘rr mod L 
of ‘•prighth Wit Some of Nahiiro s, end e^pcci illv Rueda s, 
piece. Ririshulo the •omedy of 'utngue, which ’ . haticilU 
the t)pt of the clas.ie stage But to re ich I uju clc \ tesa, the 
Spanish st-'ge Ird to be enlarged in relation to nition 1 In mn 
A poet of Seville, Juin dc 1 1 Cueva, ffr^t brought on tm ’ ond-. 
subjects smh is the exploits of the Cid, Lernardo d 1 (. iquo, 
and others, \\hKh had previouslv been treated of onL m tie 
romances lo i po.-t ca’lcd Beriio, of who c work m lun^ hi 
been ])f(ser\ed, in aUr'buted the comcdias of floors li 
Christians m which wtic represented famous episod o ti i 
age-ionu sfrug^'^'e ag i nst the inhdcl And it was at tins p^i ed 
(1585) th I Leri intes experimented m tla dr a in li 
halos de iud 1 < f ves i ^ i pie tun of gillev-hfe r e iilei I’O . 
of his long e \}>li\iU in A'qtrs Ihet. is no need to Imger over 
the attempts at truueiv of the aue 1 it t^pe b\ Jeumin 0 Ba- 
mudtz, Cnslobal de Xtius, Luptn o Li onariio de Vrgwn^o’ , 
, the only sufees ful spcemRii of in Inch is the \uifit ,! la ef 
(erviin'es, these werk mere exenises n stvde and \i isihe UiOi, 
temamed \ 'thoi t mfl'ience on t'V develojiment of ti e m. i 
stage The pic « ] ,s>.k nenod of tins s' igi. is, is rci, uos d. mi it e 
form, one of indeCRion Some \ntt m prose Me Rued', 
others hke N di aro, ^how a pretereiee lor the rtaonddtas ot 
popnlar pottr^ , and there are those again who, to elesete 
the sLvIe of the stage, versify in hemlteasv Ihbie s Iffsitition 
is also evident as to the mode of dividing the dram ^ At first a 
division into fiv e at ts, after the manner oi theaneicnt. isadopted, 
and this is tc'llowed by Ccivantcs 1.1 his eirh jiitres, then 
Juan de la Cueva reduced the five acts to four anel in this he is 
imitited by most poets t’ll tl e elost of tlie lOthicntuiv (Lope 
de Vega himself in hi youth compo cel pieces in lour acM) 
Francisco de Avendano dividtd his Llousea into tl ne rets is 
early as 1551, but his example was not followed till about forty 
years later, when this division w is generally adopted m all 
dramatic works — with the exception of short ])ie( cs hk tl e 
loa (prologue), the entretnes, the paso, the bade (dil’crent kinds 
of entr’acte) 
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The golden age of Spanish literature belongs to the i6th and 
17th centuries, extending approximately from 1550 to 1650 
ciMBsfcAge, Previous to the reign of the Catholic sovereigns 
there exists, struth speaking, only a Castilian 
' 7 /a literature, largely influenced by imitation first of 

Geaturhs Fiance and then of Italy, the union of the two 
■'ro^^Tls of Aragon and Castile, and afterwards the advent 
Df the house of Austria and the king of Spam’s election 
s f iippror, achieved the pohtual unity of Spam and the 
initv of Spanish literature After the death of Philip IV 
'1665) the light went out, the nation, exhausted by wars 
ind bad administration, produced nothing, its literary genius 
>ank m the general decline, and Spam was destined ere long 
to fall again under the influence of hrame, to which she had 
lubmitted during the first period of the middle ages In the 
t6th and 17th centuries the literature Avas eminently national 
Vet m certain kinds of literature the Spaniards continued to 
seek models abroad 

Lyric poetry', especially that of the more ambitious order, 
s always inspired by the Italian masters An irresistible 
tendency leads the .Spanish poets to rheme m 
“oe/rv hcndecasyllabics — as the marquis of Santillana had 

formerly done, though his attempts had fallen 
n to oblivion — and to group their verses in tercets, octaves, 
onnets and canaones {canzom) Juan BoscAn, Garcilaso de la 
/ega and Diego Hurtado do Mendora are the recognized chiefs 
if the school al ildltco modo, And to them belongs the honour 
if having successfully transplanted to Spain these diflerent 
onns of verse, and of having enriched the poetic language of 
heir country The defects of Bose in and Mendo/a (si ch as 
ertim faults of rhythmic accentuation) Avere corrected li\ their 
lisciplcs Gutierre de Cetina, Gregorio Silvestre, Hernando de 
kuni, by the poets of the so-callcd school of Seville, headed 
ly Fernando de Herrera, and also by those of the rival school 
if Salamanca, rendered famous mainly by the inspired poetry 
if I uis Pone e de I^dn Against these innovators the poets, 
aithful to the old C astilian manner, the rhymers of redondillas 
nd romances, held their own, under the direction of Crist6bal de 
astilkjo, they carrfed on a fierce war against the “ Petrarch- 
^ts ” But bv the last third of the i6th century the triumph 
f the new Italuui school was assured, and no one any longer 
bought of reproaching it for its exotic flavour Still at this 
leriod there was a schism between the higher poetry and the 
thcr Aarieties m the former only the he nclecasy liable and the 
eptasyllabv {quebrado) were eniploved, while the popular 
loets, or those who affected a more familiar tone, preserved 
he national metres Almost all the poets, however, of the i6th 
nd 17th centuries tried their powers in both kinds of versifica- 
lon, using them in turn according to the nature of their sub- 
L’cts Thus Lope dc Vega, first of all, who wrote La Dra^ontea 
1S98) La Hermosura de An^Mica (1602), La Jerusalem con- 
wstada (1609), m Italian v'erses and m octaves, composed his 
mg narrative poem on Isidore, the patron of Madrid (1599), m 
utttiillas of octosyllabic verse, not to mention a great number 
f romances As regards this last form, prcvicmsly disdained 
V artistic poets, Lope de Vega gave it a prestige that brought 
into favour at court A host of poets were pleased to recast 
he old romances or to compose neAv ones The 17th centurv, 
mav be said, is characterized bv a superabundance of lyric 
o< try, to A\ hu h the establishment of various literary academies 
mtributcd Of this enormous mass of verses of all sorts little 
ill survav'es, the names of most of the versifiers must be 
mitt'^d, and in addition to those alrcadv cited it will be sufh- 
icnt to mention G6ngora and Q’levedo Gdngora i-, especially 
xmous as the founder of the “ cultist ” school, as the introducer 
ito Castili in poetry of a periphrastic stvle, characterized bv 
Aiiorous diction and artificial arrangements of phrase The 
paniards have given the name of culto to this eccentric stvle, 
ith Its s\ stem of inversions based on I^itm svntax, but G6ngora, 
poet of really great powers, had begun better, and as often as 
e I-. contented Aunth romances he finds true poetic accents, 
igenious ideas and felicitous expressions Quevedo, much 


greater m prose than m verse, displays real power only m satire, 
epigram and parody There is in some of his serious pieces the 
stuff of a Juvenal, and his satiric and burlesque romances, of 
which several are written in slang (germania), aie in their way 
little masterpieces Another commonplace of Spanish poetiy 
at this period was epic poetry after the style of Tasso’s Geru~ 
salemme These interminable and prosaic compositions in octavos 
reales do not approach their model, none of them can even be 
compared in style, elevation of thought and beautv of imagery 
to C^imocns’s Lustadas They are m reality rhymed chronn les, 
and consequently, wlien the author happens to have taken 
part in the events he narrates, they have a genuine histone .1 
mtcicst Such IS the case with Alonso de Ercilla’s Araucana, 
of which It may lie said that it was written less with a pen than 
with a pike In burlesque poetry the Spaniards have been 
more successful La Gatomaquta of Lope de Vega, and La 
Moschea of Villavaciosa (d 1658) are agreeable examples of 
witty invention 

The departments of imaginative literature in which the 
genius of the new Spanish nation revealed itself with most 
vigour and originality' are the novela and the picthm 
drama By novela must be understood the novel of * 

manners, called ptcaresca (from ptcaro, a rogue or “ picaroon ’) 
because of the social status of the heroes of those fictions, and 
tbi'> type of novel is a Spanish mv'ention The pastoral romance, 
on the oth< r hand — the best-known examples of which are the 
Diana of Jorgi de Montemayor, continued bv Alonso Perez 
and Gaspar Gil Polo, the Galatea of Cervantes, and the Arcadia 
of Lope de Vega — as well as the novel of adA'enture begun by 
Cervantes m his hunulas exemplares, and cultivated after limi 
by a host of writers, is directly denv ed from Italy Ihc Arcadia 
of Sannazaro is the soun e of the Diana and of all its imitations, 
just as the Italian novdlten are the masters of most Spanish 
novelistas of the 17th century The picaresque novel starts m 
the middle of the i6tli century with the Vida de Lazartllo de 
Tormes, sus foi tunas v adverstdades , the impetus was given, 
and the success of Lazar illo was so great Ijiat imitators soon 
appeared In 1599 Mateo Alemdn published the first part of 
the adventures of another picaroon, Gii/man de Alfarache, 
liefore he could issue the sequel (1604) he was antuiiial d (1602) 
by an unscrupulous nval, whose continuation was on a lower 
plane Quite unlike that of the Lazartllo, the style of Mateo 
AleniAn is eloquent, full, with long and learned periods, some- 
times diffuse Nothing could be more extravagant and more 
obscure than the historv of Justina the lieggar woman {La 
Picara Judina) by Francisco Lopez de Ubeda (i6ot;) which is 
generally (but perhaps wrongly) said to be a name assumed by 
the Dominican Andrds Perez A long scries of similar tales 
continued to be published by Avriters of considerable merit (si c 
Picaresque Novel) 

Bv degrees the picaresque romance was combined with the 
novel of Italian origin and gave rise to a new type — half nov el 
of manners, half romance of adventure — of which the rharactci- 
istic example appears to be the Marcos de Obregdn (1618) 
of Vicente Martinez Espintl, one of the best written works of 
the 1 7th century To the same class belong almost all the novc L 
of Alonso Jcr6mmo de Salas Barbadillo, Luiz Velex dc Guevara 
and Francisco Santos’s popular pictures of life m Madrid, Dta 
y noche de Madrid (1663), Pertquillo, el de las gallineras, &c 
On the other hand, the nov'cls of Tirso de Molina (Los Cigarrales 
de Toledo, 1624) Perez de l\IontalbAn {Para iodos, 1632) 
Mana de ^yas {Novelas, 1635--1647), are more in the manner of 
the Novelas exemplares of Cervantes, and consequently of the 
Italian type Among the so-called lustoncal romances one onlv 
deserves to be mentioned — the Guerras ctvtles de Granada 
(1595-1604) by Gmds Perez de Hita, which deals with the last 
years of the kingdom of Granada and the insurrection of the 
Moors of the Alpujarras in the time of Philip II Don Quixote 
(1605-1615), the masterpiece of Cervantes, is too great a work to 
be treated with others, and, moreover, it does not fall strictly 
AVithtn the limits of anv of the classes just mentioned If it has 
to be defined, it may be described as the social romance of 
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1 6th and 17th century Spam Cervantes undoubtedly owed 
much to his predecessors, notably to the lew picaresque romancers 
who came before him, but he considerably cnlari^cd the scope 
of the type and strengthened the framework of the story by a 
lofty moral idei Ifis mam purpose was not so much to ridicule 
the books of chivalry, which were already out of fashion by his 
time, but to show by an example pushed to absurdity the danger 
of those prejudices of pure blood and noble race with whuh 
three-fourths of the nation were imbued, and which, bv the 
scorn of all qsfful labour which they involved, were destined to 
bring Spain to rum Ihe ies:.on is all the more cUectne, as 
Ccr^antes’b htdal^o, although ridiculous, was not put bevond 
the pale of the reader’s sympathy, and the author condemns 
only the exaggeration of the chivalrous spirit, and not true 
ciuragi and devotion, when these virtues have a strums objut 
What happened to Guzman de Alfarache happened to Don 
Quixote In 1614 a spurious second part of the adventures of 
IJon Quixote made its appearance, (.ervantes was thus roused 
from inactivity, and the following year gave to the world the 
true second part, which instantly eclipsed Avcllaneda’s imitation 
The stage m the 17th century in some measure took the 
place of the romances of the previous age, it is, as it were, the 
Drams of medium ot all the memories, all the passions 
i/th and all the aspinitions of the Spanish people Its 

Century style, being that of the popular poetry, made it 

accessible to the most illiterate classes, and give it an im- 
mense range of subject Ihe Bible, the lives of the martyrs, 
national traditions, the chronicles of Castile and Aragon, 
foreign histones and novels, even the daily incidents of con- 
temporary Spanish life, the escapades and nightly brawls of 
students, the gallantries of the Calle Mayor and the Prado of 
Midrid, balcony escalades, sword-thrusts and dagger-stabs, 
diiclb and minders, father > befooled, jcaluus ladies, pilfering 
and cowardly valets, inquisitive and sprightly waitmg-maids, 
slv and trickv jicasants, fresh country girls — all are turned to 
dramUic iccuunt The enormou-. mass of plays with which 
the literature of this lierjod is inundated may be divided into two 
grcit classes — seculai and religious, the latter may be sub- 
divided into (j) the hturgicil play, i c the auto cither uicia- 
mental or al iiaamunto and (2) the comedia divina or the 
comedta de santoi, whuh has no liturgical dement, and differs 
from a secular plav onlv in the fact that the subject is religious 
and frecjuentlv, as one of the names indicates, dciivtd from the 
biography of i saint In the secular drama, classification might 
be carried almost to an; extent if the nature of the subject be 
taken a-, the critcnon It will be suflicient to distinguish the 
comedia (i e an\ tragic or comic piece m three ai Is) aecoi ding 
to the social tv pcs brought on the stage, the equipment of the 
actors and the artifices resorted to in tlie lepresentation We 
have (i) the comedia de capa y espada, which represents everyday 
incident, the actors belonging to the middle d iss, simple cabed- 
lero!,, and i onsequcntly weaimg the garb of ordinary town life, of 
which the chief items were the ( loak and the sword, and (2) the 
comedia de ieatro or de rutdo, or again, de tramoya or de aparencias 
(i e the theatru vl spectacular or sceiiu play), which has kings 
and princes for its dramatis personae and makes a great displav 
of mechanical devices and decorations Besides the comedta, 
the classic stage has also a senes of little pieces subsidiary to the 
play proper the loa, or prologue , the eniremes, a kind of inter- 
lude whuh afterwaids developed into the sainete , the batle, or 
ballet accompanied with singing, and the zarzuela, a sort of 
operetta thus named after the roval residence of La Zarzuela, 
where the kings of Spam had a theatre As to the dramatic 
poets of the golden age, even more numerous than the lyric poets 
and the romancers, it is difficult to group them All «ic more 
or less pupils or imitators of the great chief of the new school, 
Lope Felix de Vega Carpio, every thuig has ultimately lo be 
brought back to him w horn the Spaniards call the “ monster of 
Nature ” Among I ope s contemporaries only a few poets of 
Valencia — Caspar Honorat de Aguilar (i 1561-1623), Francisco 
Tdrrega, Guillen de Castro, the author of the Mocedades del Ctd 
irom which Corneille dern'p'I Jus mspiration) — formed a small 


school, as it were, somewhat less subject to the master tlian 
that of Madrid, which could only win the applause of the public 
by copving as exactly as possible the manner of the great 
initiator Lope left h*s mark on all varieties of the comedta^ 
but did not attain equal excelUnce m ill He was especially 
successful in the comedy of intrigue (enredo), of the eapa y 
espada claso, and in dramas whose subjects are derived from 
national history His most incontestable mint is to have 
given the Spanish stage a range and scope of which it had 
not been previously thought capable, and of having taught 
his contemporaries to invent dramatic situations and to tarry 
on a plot It is true he pioduccd little that is perfect his pro- 
digious fecundity and facility allowed him no tune to mature 
his work, he wrote negligently, considered the stage an inferior 
department, good fur \hLvulgo and consequently did not judge 
it worthv of the same esteem as hi ic or narrative poetry modtlkd 
on the Itihans Lope s first pupils exaggerated some of his 
defects, but, at the same time, each, according Lo his own taste, 
widened the scope of the comedia Antonio Mira de Amescua 
and I ms Velez de Giicv ira were successful especially in tragic 
histones and comidiax divinas Gibricl Tellez, better known 
under the pscudonv in of firso de Molina, one of the mo-^t flexible, 
ingenious and inventive of the dramatists, di placed no less 
talent m the eomcdv of contemporary manners than in lustoru al 
drama El Burlador de Sevilla {Don Junti) is reckoned lus 
masterpiece, but he showed him'^clf a math greattr poet m 
El I ergonzoio en palacio, Don Ctl de las Colzas J eides end 
Marla la Piadosa Finally Juan Ruiz de Alarcon, the must 
serious and most observant of Spmish dramatic poets, suiccss- 
fully' achieved the comedy of clurai ter m la I trdad '•ospethosa, 
closely followed bv Corneille m his Mcideur Most of the 
remaining play -writers did little but increase the number of 
comedtas, they added notlung to the real elements of the 
drama 1 he second epoch of the < lassical diama is lepresented 
mainly bv Pedro Calderon de In Barca the Spanish dramatist 
who has obt lined most celebrity abroid, where his pieie^ hue 
been much studied and admired (perhaps extrav igan»^K ) It is 
Calderon who fust made honour, or more coirn tlv the point of 
honour, an essential motive in the conduct of his personages {e ij. 
El Medico de suhonra), it is he also who made the comedia dt capa 
V espada uniform even to monotonv , ind gav e the comic ‘ u t ’ 
of the gractoa) (< onfidcntial valet of the caballero) a iiguiitv 
which it never previouslv po^stsscd There is depth and pottrv 
m Ci'deron but also vagueness and bad taste Ills most 
philosophic drama, La I ida a sueno, is a bold and sublime 
idea, but indistinct and feebly worked out, his autos sai''a~ 
mentales give evidence of extensive theological knowledge and 
dexterity' m dramatizing abstrai tions C-alderun w is mutated, 
as Lope had been, bv exaggerating lus manner and p ivcrting 
his excellences Two contemporaries deserve to be cited 
along with him — Francisio de Rojas Zonlla, author of the iine 
histone plav Del Rt\> aba]o ntnguno, and Augustin More to 
author of some pleas mt comedies Among those who worked 
m a less ambitious vt in mention must be made of Lu s Quinones 
de Benavente, i ski’ful WTiter of entreimses 

Anew manner of viriting appears with the reviv al of learning, 
the purch objective style of the old chroniclers accumulatmg 
one fact after another, without showing the logical fus^ory 
connexion or expressing any opinion on men or * 
things began to be thought puerile An attempt was m uie 
to tn ■'t the historv' of Spam m the manner of Livv Sallust 
and Tacitus, whose methods of narration were directh adopted 
The i6th centurv, however, still presents certam chroniclers 
of the medieval type, with more erudition, precision and the 
promise of a critical faculty' La Cronica genet al de Espaiia, 
iiv Ambrosio de Morales , the Compendia Instorial of Esl6ban 
de Garibav, and the Uistoria general d Its Induis occtdentale';, 
by' Antonio de Herrera, are so far is stvle is concerned, con- 
tinuations of the last chronicles of tastile Jeronimo de Zunta 
is emphatically a scholar, no one in the i6th centurv kiKwr 
as he did how to turn to account documents and records for 
the purpose of completing and correcting the nairatives of tlic 
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ancient chronicles, his Andes de la corona de Aragdn is a book 
of great value, though written in a laboured style With Juan 
de Mariana history ceases to be a mere corrpilation of facts or 
a work of pure erudition, and becomes a work of art The 
Histona de Espana by the celebrated Jesuit, fiist written in 
Latin (1592) in the mterest especially of foreigners, was after- 
wards rei dercd by its author into excellent Castilian, as a general 
survey of its history, well planned, well written and well thought 
out, Spam possesses nothing th it t in be compared with it 
Various works of less extent — accounts of more or h ss important 
episodes in the history of Spam — may take tlieir place beside 
Mariana’s great monument for ample, the Guerra de Granada^ 
by Diego Hurtado de Mendoza (a history of the revolt of the 
Moors of the Alpujarras under Philip IT ), written about 1572, 
immediately after the events, but not published till 1627, 
the narrative of the expedition of the Catalans in the Morea m 
the 14th century, by Francisco de Moncada (d 1635), that of 
the revolt of the seme Catalans during the reign of Philip IV , 
by Francisco Manuel de Mello, a Portuguese by birth, and that 
of the conquest of Mexico bj Antonio de bohs Each of these 
wTitcrs was more or less inspired by some Latin author, one 
preferring Livy, another Sallust, &c Most of these imitations 
are somewhat stilted, and their artificiality m the long run 
proves as fatiguing as the heaviness of the medieval chroniclers 
On the other hand, the historians of the wars of Flanders, such 
as Carlos Coloma, Bernardino de Mcndozi, Alonso Vazquez 
and Francisco Verdugo, are less refined, and for that very reason 
arc more vivid and more capable of interesting us m the struggle 
of two races so foreign to each other and of such different genius 
As for the accounts of the transatlantic discoveries and con- 
quests, they are of two kmds — either (i) memoirs of the actors 
or witnesses of those great dramas, as, eg tht Htstorta verdadera 
de la conqwsta de la viieva Espana, by Bernal Diaz del Castillo 
(1492-1581) one of the companions of Cortds, and the Histona 
de las Indias, bv Bartolom6 de las Cas is, the apostle of the 
Indians, or (2) works by professional writers, such as Francisco 
Lopez de G6mara, official historiogranhers who wrote m Spam 
on infor nation rent to them from the new'lv-discovercd lands 

Letter writers, a rather numerous body m Spanish literature, 
are nearly relitcd to the historians, m fact, letters written to 
be re id by others than the persons addressed, or 
Writers afterwards, are only a method 

of writing history in a familiar style Pernando 
del Pnlgar appended to his Claros varortes a sents of letters 
on the affurs of his time , and m the i6th century Antonio 
de Guevara (d 1544) collected, under the title of Episiolas 
famtltares, his correspondence with his c* ntcmporaries, wh’ch 
throws a great light on the earlv part of the reign of 
Charles V, although it must be used with caution betause 
of the numerous recasts it has undergone A celebrated victim 
of Philip II , Antonio Perez (d 1611), revenged himself on his 
master by rclatimr in innumerible letters, addressed during his 
exile to h’s friends and prot'^itors, all the incidents of his 
disgrace, and by selling to the ministers of France and Engl ind 
the secrets of the Spanish policy m which he had a hind, 
some of these letters are perfect specimens of urbane 
gallantry 

Philosophy IS rather poorly represented in the 16th and 17 th 
centuries m the literature of the vernacular The greater 
Phil b Span.sh thinkers of this epoch, 

osop y, school to which they belonged — 

scholastic, Platonii , Aristotelian or independent — WTole in 
Lat n Ascetic and mystical authors alone made use of 
the vulgar tongue for the readier diffusion of their doctrine 
among the illiterate, from whose ranks many of 

ys c sm disciples were rc< ruitcd Luis de Granada 

(1504-1588), Luis Ponce de Leon (1528-1598), Teresa de 
Tesus (1515-1582), Pedro Mal6n de Cliaide and St John of 
the Cross are the brighter lights of this class of writers 
Some of their books, like the Guia de pecadores of Luis dc 
Granada, the autobiography of 3 t Theresa and Mal6n deChaide’s 
Conversif^n of the Magdalen (1588), have obtained a lasting 


success beyond the limits of the Peninsula, and have influenced 
the development of m3csticism m P'rance The Spanish mv sties 
are not only remarkable for the depth or subtlety of their 
thoughts and the intensity of the divme love with which they 
are inspired, many of them are masters of style, and some, 
like St John of the Cross, have composed verses which rank 
with the most sublime in the language A notable fact is that 
those who are regarded as illumihuti profess the most practical 
ideas in the matter of morality Nothing is more raiists 
sensible, nothing less ecstatic, than the manual of 
domestic economy by Luis de Leon — La Ferjecta casada Lay 
moralists are numerous in the i6th and 17th ctntur’es 
Some write long and heavy treatises on the art of governing , 
the education of princes, the duties of subjects, &c Pedro 
Fernandez de Navarrete’s Conservacidn de monarqutas, Diego 
de Saavedra Fajardo’s Idea de un pnncipe enshano, Queiedo s 
La Pollhca de Dtos y gobierno de Cnsto, give a correct 
idea of the ability which the Spaniards have display ed m this 
kind of didactic literature — ability of no high order, for the 
Spaniard, when he means to expound a doctrine, loses him'^tlf 
m distinctions and easily becomes diffuse, pedantic and obscuie 
But there i^ a kind of morality in which he mdubitabl) excti>, 
namely, m social satire, which, under all its forms—^ialogue 
and dream in the style of Lucian, epistle alter the mannei of 
Juvenal, or pamphlet — has produced scveial masterpieces and 
a host of ingenious, caustic and amusing coiipositions Jn in 
de Valdes (d 1541), the most celebrate cl of the Spanish ProU^- 
tants, led the v/ay with his Dtdlogo de Muicuno y Caron, v ' ere 
the great political and religious questions of the fiist halt of B e 
i6th century are discussed with admnable vigour and fiecdcm 
The most emment author m the department of social sat re, 
as m those of literary and political satire, is Quevedo Noth’hg 
escapes his scrutinizing spirit and pitiless irony All the \i(cs 
of contemporary society are remorselessly pilloried and crLic’V 
disstetcd m his Suenos and other short w orks While tins gu t 
satirist, in philosophy a disciple of Seneca, imitates his m i Ur 
even in his diction, he is none the less one of the most \igoious 
and original writers of the 17th century The onl) serious 
defect m his st^le is that it is too full, not of figures and epithets, 
but of thoughts His phrases are of set purpose rhargsd with 
a double meaning, and we are never sure on reading whether 
we have grasped all that the author meant to (onveN Con- 
cepttsm IS the name that has been given to this refinement of 
thought, which was doomed in time to fall into ambiguiti it 
must not be confounded with the cnlitsrt of Gongor i, the arUl > t 
of which lies solely m the choice and arrangement of v on 
This new school, of which Quevedo mav be reganUd as the 
founder, bad its Boileau m the person of Baltasar Gran m, who 
published his Agudeza y arte de tngenio (1642), m which all the 
subtleties of conccptism are reduced to an exact ccul 
Gracidn, who had the gift of sententious moralizing rather to m 
of satire, produied m his Cnticon animated pictines of the 
society of lus owm day, while he abo di'pH^cd much m'’^f’'’uit\ 
in collections of political and moral aphorisms which have won 
him a great icjnitation abroad 
Spanish thought as well as public spirit and all other forms 
of national activity bfgan to decline towards the close of the 
17th centur}' The advent of Ihe house of Bourbon, 
and the intrcasing invasion of French influence in ceatury 
the domain politics as well as in litc aturc and 
science, fru'^ti d the efforts of a few waiters who 1 ’d 
remairecl f<i tifful to the pure Spanish tradit’on In the 
hands of the oiid-rate imitators of Calderon the stage sank 
low'r and lower, lyric poetry, already compromised by the 
affected dn lion of Gongora, wa‘' abandoned to rhymestei-s who 
tried to make up bv extravagance of styl'^ for poverty of <^hough*- 
The first sv mptorns, not of a revival, but of a < ertain resumption 
of irtelleitual producBon, appear m the department of linguistic 
study In 1714 there was c’-eated, on the model of the Ircnch 
academies, la Real Academia Espanola, intended to maintain 
the purity of the language and to correct its abuses This 
academy set itself at once to work, and m 1726 began the 
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publication of its dictionary in six folio volumes, the best title 
of this association to the gratitude of men of letters The 
Gramditca de la. lengua caMlana, drawn up by the academy, 
did not appear till 1771 Foi the new ideas which were intro- 
duced into Spam as the result of more intimate relations with 
France, and which were in many cases repugnant to a nation 
for two centuries accustomed to live a self-contamed life, it was 
necessary that authoritative sanction should be found Ignacio 
de LuzAn, well read in the literatures of Italy and France, a 
diSciple of Boileau and the French rhetoricians, yet not without 
some originality of his own, undertook in his Poeitca (1737) to 
expound to his fellow countrymen the rules of the new school, 
and, above all, the principle of the famou > “ unities ” accepted 
by the French stage from Corneille’s day onward What LuzAn 
had done for letters, Benito Feyjoo, a Benedictine of good 
sense and great learning, did for the sciences His Teatro 
criheo and Cartas erudttas y cunosas, collections of dissertations 
in almost every department of human knowledge, introduced 
the Spaniards to the leading scientific discoveries of foreign 
countries, and helped to deliver them from many superstitions 
and absurd prejudices The study of the ancient classics and 
the department of learned re earch in the domain of national 
histones and literatures had an eminent representative in 
Gregorio May-ins y Siscar (1699-1781), who worthily carried 
on the great traditions of the Renaissance, besides publishing 
good editions of old Spanish authors, he gave to the world m 
1757 a Retdnca which is still worth consulting, and a number of 
learned memoirs What may 1 )e called the Utter ature d'agrement 
did not recover much lost ground , it would seem as if the vein 
had been exhausted Something of the old picaresque novel 
came to life again in the Fray Gerwidio of the Jesuit Isla, a 
biographical romance which is also and above all — 
omaace detriment, it is true, of the interest of the 

narrative — a satire on the follies of the preachers of the da> 
The lyric poetry of this period is colourless when compared with 
Its variegated splendour m the prei edmg century Nevertheless 
one or two poets can be named who possessed 
refinement of t istc , and whose collections of verse 
at least show respect for the language At the head of the new 
school IS Men^ndez Valdes, and with him are associated Diego 
Gonzalez (1733-1704)^ Iglesias dc la Gisa (1748-1791), 
knoi n by his letnllas, Cienfuegos, and some others Among 
the verse writers of the i8th century who produced odes 
and didactic poetry it is only necessary to mention Leandro 
Fernmdez de Moratfn and Quintana, but the latter belongs 
rather to the 19th century, during the early part of which he 
published his most important works The poverty of the period 
m lyric poetry is even exceeded by that of the stage No 
kind of comedy or tragical dnma arose to take the place of the 
ancient comedia, whose platitudes and absurdities of thought 
and expression had ended bv disgusting even the least exact- 
ing portion of the public The attempt was indeed made to 
intr^uce the comedy and the tragedy of France, but the stiff 
and pedantic adaptat ons of such writers as the elder Moratin, 
Agustin de Montiano y Luyando (1697-1764), Tomas de Iriarte, 
Garcia de la Huerta and the well-known economist Gaspar de 
Jovellanos failed to interest the great mass of playgoers The 
only dramatist who was really successful in composing on the 
French pattern some pleasant comedies, which owe much of their 
charm to the great purity of the language in which they are 
written, is Leandro Fernandez dc Moratin It has to be added 
that the satnete was cultivated m the i8th century by one writer 
of genuine talent, Ram6n de la Cruz, nothing helps us better 
to an acquaintance with the curious Spanish society of the 
reign of Charles IV than the interludes of this genial and light- 
hearted author, who was succeeded by Juan Tgnacio Gonzalez 
del Castillo 

The struggle of the War of Independence (1808-14), which 
was destined to have such important consequences in the 
I 9 tb world of politics, exerted no immediate influence on 

Cantury, the literature of Spam One might have expected 
as a consequence of the rismg of the whole nation against 


Napoleon that Spanish writers would no longer seek their 
inspiration from France, and would resume the national tradi- 
tions which had been broken at the end of the 17th century 
But nothing of the sort occurred Not only the afrancesados (as 
those were called who had accepted the new regime), but also 
the most ardent partisans of the patriotic cause, continued in 
literature to be the submissive disciples of Irance Quintana, who 
m his odes preached to his compatriots the duty of resistance, 
has nothing of the innovator about him, by his education and 
by his literary doctrines he remains a man of the i8th century 
The same may be said of Martinez de la Rosa, who, though less 
powerful and impressive, had a greater independenc e of spirit 
and a morehighly trained and classical taste And v hen roman- 
ticism begins to find its way into Spain and to enter into con- 
flict with the spirit and habits of the i8th century, it u still to 
France that the poets and prose writers of the new school turn, 
much more than to England or to Germany The first decidedly 
romantic poet of the generation which flourished about 1830 
was the duke of Rivas, no one succeeded better m reconciling 
the genius of Spain and the tendencies of modern poetry, his 
poem El Moro expoiito and his drama of Don Alvaro 0 la fuerza 
del iino belong as much to the old romances and old theatre 
of Spam as to the romantic spirit of 18-jo On the other hand, 
Espronceda, who has sometimes been called the Spanish Musset, 
savours much less of the soil than the duke of Rivis, he is a 
cosmopolitan rmnantic of the school of Byron and the French 
mutators of Byron, an exclusively lyric poet, he did not live 
long enough to give full proof of his genius, but what he has 
left Is often exipiisitc Zorilla has a more flexible and exuberant, 
but much more unccjual, talent than Lspronceda, and if the 
latter has written too little it cannot but be regretted that the 
former should have produced too much, nevertheless, among a 
multitude of hasty performances, brought out before they had 
been matured, his Don Jnan Tenono, a new and fantastic 
version of the legend treated by lirso de Molina and iloli^re, 
will remain as one of the most curious specimens of Spanish 
romanticism In the dramatic literature of this period it is 
noticeable that the tragedy more than the comedy is modelled 
on the examples furnished by the Trench drama of the Restoia- 
tion, thus, if we leave out of account the pL^ by Garcia Guti- 
errez, entitled El Jrovador, which inspired Verdis well-known 
opera, and Los Amantes de 1 cruel by Htrtzcnbusch, and a few 
others, all the dramatic work belonging to this date recalls 
more or less the manner of the professional playwrights of the 
boulevard theatres, while on the other hand the comedy of 
manners still preserves a certain originality and a genuine local 
colour Breton de los Herreros who wrote a hundred comedies 
or more, some of them of the first order in their kind, apart 
from the fact that their diction is of remarkable excellence, 
adheres with great fidelity to the tradition of the 17th century, 
he IS the last of the dramatists who preserved the feeling of the 
ancient comedta IMariano Jos6 de Larra, a prose writer of the 
highest talent, must be placed beside Lspronceda, wnh whom 
he has several features m common Caustic in temper, ct a 
keenly observant spurit, remarkably sober and clear as a writer, 
Jhe was specially successful m the political pamphlet, the aiiule 
d'actualite, in which he ridicules without pity the vices and 
oddnits of his contemporaries, his reputation is much more 
largely due to these letters than either to his plays or his novel 
El Doncel de Don Enrique cl Doliente With Larra must be 
associated two other humoristic writers The first of these is 
Mesonero Romanos, whose Escenas matntenses, a'tnough of 
less literary value than Larra’s articles, give pleasure by then 
good-natured gaiety and by the curious details thev furnish 
with regard to the contemporary society of Madrid Ihe other 
IS Est^banez Calderon, who m his Escenas andaluzas sought to 
revive the manner of the satirical and picaresque writers of the 
17th century, m a uselessly archaic language of his own, tesse- 
latcd with fragments taken from Cervantes, Quevedo and others, 
he has delineated with a somewhat artificial grace various 
piquant scenes of Andalusian or Madrid life The mo'^t promi- 
nent hterary critics belonging to the first generation of the 
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century were Alberto Lista (1775-1848), whose critical doctrine 
may be described as a compromise bet\/een the ideas of French 
classicism and those of the romantic school, and Agiistin Duran, 
who made it his special task to restore to honour the old 
literature of Castile, particularly its romattKS, which he had 
studud with ardour, and of which he published highly esteemed 
collections 

If the struggle between classicists and romanticists continued 
even after 1830, and continued to divide the literary world 
into two opposing camps, the new generation — that which 
occupied the scene from 1840 till about 1868 — had other pre- 
occupations I he triumph of the new ideas was assured, what 
was now being aimed at was the creation of a new literature 
which should be truly national and no longer a mere echo of 
that bc\(jnd the Pyrenees To the question whether modern 
Spam has succeeded m calling into existence such a literature, 
we mav well hesitate to give an alhrmativc answer It is true 
that m every species of composition, the gravest as well as the 
lightest, It can show works of genuine talent, but many of them 
arc strikingly deficient m originality, all of them either bear 
unmistakable traces of imitation of foreign models, or show 
(more or less happily) the impiint of the Oidtr literature of the 
17th century, to which the historical criticism of Duran and the 
labours of various other scholars had given a flavour of novelty 

foreign influence is most clearly marked in the work of 
Ventura de la Vega (1807-1865), whose ulationship to the 
younger Moratin, ancl therefore to Moli^re, is 
rMina, unmistakable m LI I! ombre de ntutido (1845), a piece 
written after a long apprenticeship spent in translating French 
plays Among those who enckavoured to revive the dramatic 
system established by Lope de Vega were Aurelianol'ern mdez- 
Guerra \ Orbe (1816-1894) and hrancisco Slnchcz dc Castro (d 
1878), the former m Alomo Cano, and the latter in Hermetiegtldo, 
produced examples of ingenious reconstruction, which testified 
to their scholarship but failed to interest the public permanently 
A fusion of early and later methods is discernible m the plays 
of Adekirdo Lopez de Avala and 1 amayo y Baus Campoamor 
wrote dramas which, though curious as expressions of a subtle 
intelligence cast in’thc form of dulogue, do not lend themselves 
to presentation, and were probably not intended for the stage 
Nunez de Arce in LI Haz de lena produced an impressive drama 
as well as several plays written m collaboration with Antonio 
de Hurtado, before he found his true vocation as a lyric poet 
Ihe successor of 1 amayo y Baus m popular esteem must be 
sought m Jost, Echtgaray, whose earlier plays — such as La 
Fiposa del vengador and En el puiio de la espnda — are in the 
romantic stvle, in his later works he attempts the solution of 
serial problems or the sj mbolic drama Such pieces as El Oran 
Galesto, El Hi]0 de Don Juan and LI T oco djos indicate a careful 
study of the younger Dumas and Ibsen During the last few 
years his popularity has shown signs of waning, and the copious 
dramatist has translated from the Catalan at least one play by 
Angel Guimerd (b. 1847) To Echegaray 's school belong Eugenio 
vSelI6s(b 1844), author of El I^udo gordtano,El Ctelo del suelo 
and La Mu]er de Loth, and I eopoldo Cano y Masas (b 1844), 
whose best productions are La Mariposa, Gloria and La Paston- 
ana, an admirable example of concise and pointed dialogue 
Mention must also be made of Jos6 Feliu y Codina (1843-1897), 
a Catalan who wrote two Mgorous plays entitled La Dolores 
and Mona del Cat men, Joaquin Dicenta (b i860), whose Juan 
Jose showed daring talent, and especially Jacinto Benavente 
(b 1866), a dramatist whose mordant vigour and knowledge of 
stage-effect is manifest m La Comtda de las fieras and Rosas de 
vtoho In a lighter vein much success has attended the efforts 

Miguel Echegaray (b 18^8), whose buoyant humour is m 
quaint contrast with his brother’s sepulchral gloom, and Vital 
Aza (b 1851) and Ricardo de la Vega (b^ 1858) deserve the 
popularity which they have won, the first by M Sehor Cura 
end the second by Pepa la frescachona, excellent specimens of 
humorous contrivance But the most promising writers for 
the Spanish stage at the present time are Serafin Alvarez 
Qumtero (b, 1871) and his brother Joaquin (b, 1873), to 


whose collaboration are due El Opto derecho and Ahantcos y 
pandereies, scenes of brilliant fantasy which continue the 
tradition of witty obsen'ation begun by Lope de Rueda 
Rivas, Espronceda and Zornlla owe more to foreign models 
than either Campoamor or Nunez de Aree It is true that 
Campoamor has been described, most frequently 
by foreign critics, as a distiple of Heme, and un- 
doubtedly Campoamor suggests to cosmopolitan readers some- 
thing of Heine’s concentrated pathos, but he has nothing 
of Heme’s acrimony, and m fact continued m his own 
semi-philosophic fashion a national tradition of immemorial 
antiquity — the tradition of expressing lyrical emotion m four 
or eight lints which finds its most homely manifestation 
in the five volumes of Cantos popnlares espaholes edited by 
Francisco Rodriguez Mann No less national a poet was 
Nunez de Arce, m whose verses, though the sentiment and 
reflection are often commonplace, the workmanship is of 
irreproachable finish His best performance is Grilos dd comhate 
(1875), a scries of impassioned exhortations to concord issued 
during the civil war which preceded the restoration of the 
Bourbon dynasty An ineffectual politician, Nunez de Arce 
failed in oratory, but produced a permanent political impression 
with a small volume of songs He wrote much in the ensuing 
years, and though he never failed to show himself a true poet he 
never succeeded m repeating liis first great triumph — perhaps 
because it needed a great national crisis to call forth his powers 
He found an accomplished follower m Emiho Pefrez Ferrari 
(b 1853), whose Pedro Abelardo and Dos cettos y dos almas re 
call the dignity but not the impeccability of his model Another 
pupil in the same school was Jose Velarde (d 1892), whose best 
work is collected m I oces dd alma, some numbers of which arc 
indications of a dainty and interesting, if not viiile, talent 
Absorbed by commerce, Vicente Wenreslao Querol (d 1889) 
could not afford to improvise m the exuberant manner of his 
countrymen, and is represented by a single volume of poems as 
remarkable for their self-restraint as for a deep tenderness which 
finds expiession m the Cartas d Marta and m the poignant 
stanzas A la muerte di mt hermana Adda The tempt ition to 
sound the pathetic note so ihrilhngly audible in Qucrol’s subdued 
harmonies proved irre-sistible to I'edcnco Bxlart (1831-1905), a 
critic and humorist of repute who late in life astonished and 
moved the public with a volume of verse entitled Dolores, a 
sequence of elegiacs which bear a slight formal resemblance to 
In Memonam, but the writer’s sincerity was doubtful, and in 
Horizontes the absence of genuine feeling degeneritcd into 
fluent fancy and agreeable prettiness A more powerful and 
interesting personality was Joaquin Maria Bartrma (1850- 
1880), who endeavoured to transplant the pessimistic spirit of 
I eronte de Lisle to Spanish soil Bartrina’s crude materialism 
is antipathetic, he is wholly wanting m the stately impassability 
of his exemplar, and his form is defective, but he has force, 
sincerity and courage, and the best verses in Algo (1876) are 
not easily forgotten Ihe Andantes y allegros and Cromos y 
acuarclas of Manuel Rema (1856-1905) have a delightful Anda- 
lusian effusiveness and metrical elegance, which compensate 
for some monotony and shallowness of thought Manuel del 
Palacio (1832-1907) combined imagination and wit with a 
technical skill equal to that of the French Parnassians, but he 
frittered away his various gifts, so that but a few sonnets surviv^e 
out of his innumerable poems More akin to the English 
“Lake poets” was Am6s dc Escalante y Pneto (1831-1902), 
better known by his pseudonym of “ Juan Garcia,” whoso 
faailty of poetic description, revealed only to the few who had 
read his verses m the edition privately circulated in 1890, is 
now generally recognized The vein of religious sentiment 
which runs through Escalante’s most charactenslic lyrics was 
also worked by Luis Ramirez Martinez y Guertero (d 187^^), 
who, under the pseudonym of “ Larmig,” wrote verses impreg- 
nated with Christian devotion as well as with a sinister melan- 
choly which finally led him to commit suicide The most 
interesting of the younger poets are provincials by svthpalhy 
or residence, if not by birth Salvador Rueda (b, 1857), in his 
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Atres espanoles, represents the vivid colouring and resonant 
emphasis of Andalusia, Ramon Domingo Pcr^s (b 1863), a 
Cuban by birth but domiciled at Barcelona, strikes a Catalan 
note m Musgo (1902), and substitutes restramt and simplicity 
for the Castilian sonority and pomp, Vicente Medina (b 1866) 
m Atres murctanos and La Canetdn de la huerta reproduces with 
\ ivid intensity the atmosphere of the Murcian orchard-country , 
Juan Aleover and Miguel Costa, both natives of Majorca, cele- 
brate their island sceneiy with luminous picturesqueness of 
phrase The roll of Spanish poets may close with the name of 
Jos6 Maria Gabriel y Galdn(d 1905), whose reputation depends 
chiefly on the verses entitled “ El Arna ” in Casiellatms, Gabriel y 
Gahn was extremely unecjual, and his range of subjects was 
limited, but in El Ama he produced a poem which is unsurpassed 
m modern Spanish poetry The facility with which versts of a 
kind can be written in Spanish has made Spam a nest of singing- 
birds, but the chief names have been already mentioned, and 
no others need be recorded here 
Since 1850 there has been a notable renaissance of the Spanish 
novel Fernin Caballero is entitled to an honourable place in 
Fiction literary history as perhaps the first to reviv e the native 

^ reaUsmwhichwastemporarilycheikcdbytheromantic 

movement In all that concerns truth and art she is superior 
to the once popular Manuel I'trnandez y Gonzalez (d 1888), 
of whom It has been said that Spain should eiect a statue to him 
ind should burn his novels at the foot of it A Spanish Dumas, 
he equ ils the French authoi in fecundity, invention and resource, 
and some of his talcs — such as hi Counero de su majtUad, Los 
Minfies de las AlpUfarras and Martin Gil — are written with an 
irresistible brio, but he was the victim of his own faedity, grew 
more and more reckless in his methods of composition, and <it 
last sink to the level of his imitators Antonio dc frueba 
followed Ft man Caballero in observing local customs and in 
poetizing them with a sentimental grace of his own, which 
attracted local patriots and uncritit al re iders generally He h ad 
nogift of delineating char-^cter, and his plots areftcble, but he was 
not wanting m literary charm, ai^d went las road of mcoingible 
optimism amid the applause of the crowd His contemporary, 
Pedro Antonio de Alan dn, is rememljered chiefly as the author 
0 f El Sombrero de tres picos, a peculiarly Spanish tale of picai esque 
malice Neither Trueba nor Alartdn could have developed 
into great artists, the first is too falsetto, the second is too 
rhetorical, and both are too haphazard in execution Idealizing 
country life into a pale arcadian idyll, Trueba frowned upon 
one of hij neighbours whose methods were eminently rcahstu 
Jos6 Mana de Pereda is the founder of the modern school of 
realistic fiction m Spam, and the boldness of his experiment 
startled a generation of readers accustomed to Ferndn Caballero’s 
feminine reticence and Trueba s deliberate con\eiilionaht\ 
Moreover, Pereda’s reactionary political views — too frequently 
obtruded m his imagmative work — alienated from him the 
sympathies of the growing Liberal element m the country, but 
the power which stamps his Esunas monianesas was at onec 
appreciated m the northern provinces, and by slow dcgiees he 
imposed himself upon the academic critics of Madrid So long 
as Pereda deals with country folk, sailors, fishermen, aspects 
of sea and land, he deserves the highest praise, for he under- 
stands the poor, hits upon the mean between conventional 
portraiture and caricature, and has the keenest appreciation 
of natural beauty His hand was far loss certain in describing 
townsmen, yet it is a mistake to class him as merely a successful 
landscape painter, for he created character, and continually 
revealed points of novelty m his descriptions of the common 
things of life Pereda is realistic, and he is real His rival, 
Juan Valera, is not, m the restricted sense of the word, realistic, 
but he IS no less real in his own wider province, he has neither 
Pereda’s energy nor austerity of purpose, but has a more m 
fallible tact, a larger experience of men and women, and his 
sceptical raillery is as effectn e a moral commentary as Pereda’s 
Christian pessimism In Valera’s Pepita Jimenez and Dona 
Luz, and in Pereda’s Sotileza, we have a trio of Spanish heroines 
who deserve their fame : Pereda’s is the more vigorous, full- 


blooded talent, as Valera’s is the more seductive and patrician ; 

> et, much as they differ, both are essi nlialli native m the qiiahb 
of their ginius, system and pliriMn^ Iknito P^icz Galdd. 
gave a new life to the historical noscl m his huge senes entitled 
Epiiodios naaonales, a name perhaps sugge Iccl by the Romans 
nattonaux of Er< kmann-chatnan, but the subjects and senti- 
ment of these forty volumes are intensely local Ihe colouring 
of the Fptsodios naaonales is so brilliant, their int idcnt is so 
varied and so full of inten st, their spirit so stirring and patriotic, 
that the born Spaniard easily foignes their frequent prolixity, 
their in istence on minute det iiK their loose con truction and 
their uneaen style Iheir appeal is irresistible, there is no such 
unanimous approbation of the politico-rcligious nu\els such as 
Dona Ferftcta, Gloria an<l Ledn Rodi each of winch may be re- 
garded as a roman d these llie qun k respon e of Pdrez Galdds 
to any external stimulus, his sen ilivenesb to cacry change 111 
the literary atmosphere, made it ineMtable that he should come 
under the influence of French naturalism, as he docs in La 
Prohtbtdo And m Reahdad , but his conversion w as temporary, and 
two forcible novels tUahng with contcmporari lift — Lortunatd 
y Jacinta and Ane^el Guerra — mark the third place in the de\ elop- 
ment of a susceptible talent The true loader of the naturalistic 
school in Spain is Armando Pvlacio \ ilde' whose faculty 
of artistic selection was fust displated in El Sfiionio Octavto* 
Iwo subsequent woilc — Marta v Mail a and La J lei mana San 
Sulptao — raised hopes that Spam had, in Pilacio Valdes, a 
novelist of the first order to siaeted Pereda and Valera, but in 
La hspuma and La Fe, two socnl studies which caused all the 
more sensation because the/ contained caricatures of well- 
known personages, the author followed the Ircndi current, 
ceased to be national and did not bee ome cosmopc htan Hii 
latest books are more original and interesting, though thev 
scarcely fulfil his early promise Another nenehst w'ho for a 
time divided honours with Pelacio Valdi^s was the lady who 
publishes under her maiden name of Emilia Pardo Bozin Th*' 
powerful, repellent pictures of peasant life and the eth cal dann ; 
ut Los Pazos de Ulloa and La Madre Naturaleza are set of! bv'" 
grapluc passagesof description, in later works the author choscs 
less questionable subjects, and the lo( al patriotism w'hich inspires 
Insolacidn and De mi tierra is expressed m a stale which secure > 
Emilii Pardo Ba/An a high place among her contemporanes 
Lcopoldo Alas (1851-1901), who used the pscudonvm of 
“ Clarhi,” was better known as a ruthless critic tha a as a novelist, 
the interest of his shorter stones has evaporated, but his ambi- 
tious novel, La Regenta, lives as an original study of the relation 
bt tween mysticism and passion Jacinto Octavio Pu6ji 
(b 1852), who has des( rted nov el writing for criticism, displayetl 
muen insight in Ldzaro, the story of a piiest who finds himseif 
forced to lay down his orders; this work was n Uurally denounced 
bv the clerical party, and orthodoxv declared eijuallv against 
El Fnemtgo and Duke y sahrosa, more impartial critics agree 
in admiring Picdn’s power of aw akening sy mpathy and mteres’-, 
his gift of minute psychologic al analy sis and his exquisite diction. 
No suspicion of heterodoxy attaches to Manuel Polo y Pc yrol6n, 
the author of that charming story La Tia Levitico, nor to tl^e 
Jesuit, luis Coloma (b 1851), who obtained a fleeting triumph 
with Pequineces, in which the writer satirized the fashionable 
society of which he had been an ornament before his conversio 1 
Juan Ochoa (d iScip) showed promise of the highest order m 
his two short stones, El Amado discipulo and Un alma de Dtas 
and Angel Ganivet (d 1898) produced m Los Trabajos delin'- 
fatigahle creador Pio Cid, a singular philosophical rom nice, rich 
in ideas and lehcffous in expression, though lacking in nairaliv e 
interest Wffh him may be mentioned Ricardo Macias Picavca 
(d 1899), author of La Tierra de campos, who died prematurely 
before his undoubted talent had reached maturity Of the 
younger novelists the most notable m reputation and achieve- 
ment IS V’cente Blasco Ibdnez (b 1866) wdao began, with 
pictures of Valencian provincial life m Flor de mayo, made 
romance the vehicle of revolutionary prtq) iganda in La CeUedral 
and la Horda, and shows the influence of Zola m one of hia 
latest books, La Maja desnuda Blasco Ibdnez lacks taste and 
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judgment, and occasional provincialisms disfigure his style, 
but his pow^'r is undeniable, and even his shorter tales are 
remarkable evamplts of truthful impressionism Ram6n del 
Val’e-Ineiin (b 1869) tends to preciosity m Corle de amor and 
Flor de santidai but excels m finesse ”nd patient observation, 
J Martinez Ruiz (b 1876) is wittier and weiE^htier m Las Con- 
fesiones de tin peqiicno fildsofo and the other stories which he pub- 
lishes under the pseudonym of “ Azorin,” but he lacks much of 
Valle-Inclan’s picturesque and perceptive faculty, Pio Baroja’s 
restless and picare que taknt finds \igorous but incoherent 
expression m El Caniino de perfeccton and Aurora roja, and 
Gregorio Manfnez Sierra (b 1882) has shown considerable 
mastery of the difficulties of the short story m Pascua flottda 
and Sol de la tarde 

The tendency of Spanish historual students is rather to collect 
the raw material of history than to write history, Antonio 
Canovas del Castillo was absorbed by politics to 
CrU/eJam’^ the loss of literature, for his hnsayo iobte la saia de 
Austria en Espana is ample in information and 
impartial in judgment, the composition is hasty and the style 
>s often ponderous, but many passages denote a genuine literary 
faculty, which the author was prevented from developing The 
Htstortade los Vtsigodos, in which Aureliano herndndez-Guerra y 
Orbe collaborated with Eduardo dc Hinojosa, illuminates an 
obscure but important period Francisco Cardenas (t8t6- 
1898) in his Htitorta de la propnedad terntonal en Espana did 
for Spain much that Maine did for England Eduardo Pertz 
Pujol (b 1830) in his Histona de las insHtuctoncs de la Espana 
goda (1896) supplements the work of Ftrndndez-Gucrra and 
Hinojosa, the latter of whom has published a standard treatise 
entitled Histona del derecho romano Joaquin Costa’s Estudios 
tbertcos (1891) and ColecUvumo agtano en Espana (iStjS) have 
been praised by experts for their minute research and exact 
erudition, but ins Poesta popular espanola y mitologia y liter a- 
tura celio-htcpanas, in which a most ingcmous attempt is made 
to reconstitute the literary history of a remote period, appeals 
to a wider circle of educated readers I he monographs of 
Francisco Codcray Zaidin(b 1836), of Ce'^dreo Ferndndez Duro 
(1830-1907), of Framisco Ferndndez v Gonzdlez (b 1833), of 
Gumersindo Azrarate (b 1840), and of many others, such the 
Jesuit epigraphist Fidel Fit? y Calomd, are valuable contribu- 
tions to the still unwritten history of Spam, but arc addressed 
chiefly to specialists Many of the results of these mvcstigators 
are embodied by Rafael Altamira y Crevea (b 1866) in his 
Histona de Espana y de la avtlizaadn espanola^ now in progress 
Literary critic ism in Spam, even more than elsewhere, is too 
often infected by intolerant party spirit It was difficult for 
Leopoldo Ala (“ Clarin ’’) to recognize any merit in the w'ork of 
a reactionary writer, but his prejudice was too manifest to 
mislead, and his intelligent insight frequently led him to do 
justice m spite of hib prepossessions In the opposite camp 
Antonio Vallmena, a humorist of the mordant type, has still 
more difficulty m doing justice to any writer who is an acade- 
mician, an American or a Liberal Pascual de Gayangos y 
Arce and Manuel Mila y Fontanals escaped from the quarrels of 
contemporary schools by confining Iheir studies to the past, and 
Marcehno Menclndez y Pelayo has earned a European reputation 
m the same province of historical criticism Among his followers 
who have attained distinction it must suffice to mention Ramdn 
Menendez Pidal (b i86<)), author of La Leyenda de los infantes 
de Lara (1897), a brilliant piece of scientific, reconstructive 
criticism, Francisco Rodriguez Marin (b 1855), who has pub- 
lished valuable studies on i6th and 17th century authors, and 
adds to his gifts as an investigator the charm of an alembicated, 
archaic style, Emilio Cotarelo y Mon (b 1858), who, besides 
interesting contribution 1 to the history of the theatre, has 
written substantial monographs on Enrique de ViUena, Villa- 
mediana, Firso de Molina, Inartc and Ram6n de la Cruz, and 
Adolfo Bonilla y San Martin (b 1875), whose elaborate bio- 
graphy of Juan Luis Vives, which is a capital chapter on the 
history of Spanish humanism, gives him a foremost place among 
the scholars of the younger generation 


Bibliographv — The basis of study is Nicolds Antonio's Btblto- 
theca htspana veins and Bibliotheca hispana nova, in the revised 
edition of Francisco P6rcz Bayer vols , Madnd, 17S8) Supple- 
mentary to this are Bartolom6 Jos4 Gallardo’s Ensayo de una bihlic- 
teea espaHola de Itbros raros y curtosos (4 vols Madiid 1863-1889), 
edited by M il Zarco del Valle and Jos6 Sancho Kay6n, Pedro 
Salvd y hlall6n's Catdlogo de la hibhotoca de Salvd (3 vols , Valencn., 
1872), J imcs Lyman Waiitney’s Catalogue of the Spannh Ltbrarv and 
of the Portuguese Books bequeathed l>v George Ticknor to the Boston 
Public Library (Boston, 1879) Bominqo Garcia Peres, Cataiogo de 
los autores portugueses que escribieron en castellano (Madrid 1890) 
For incunablcs the best authority is ConrAdo Haebler, Dibliografia 
ibdrica del siglo xv (the Hague and Leipzig, 1904) Of generel 
histones the most extensive is George Ticicnor’s History of >pani';h 
Literature (3 vols , New York, 1849, and 6th ed , 3 vols , Boston, 
1872), which IS particularly valuable as regards bibhographt , 
additional information is embodied in the German translation ot 
this work by N H Julius (2 vols , Leipzig, 1853) and the supple 
ment by F J Wolf (1S67) 'nd tht Spanish translation bv Pascual 
de Gayangos and Pniiquc- de Vodia (4 vols , Madrid, 18151-185O) may 
bo consulted with profit On a smaller scale arc G P nst. Die 
spanischc Littcratur” (8trassbuig, 1S97), m tlu second volun'c of the 
Grundriss der romanischcn Philulogie (pt 11) H Butlei Clrrkc 
Spanish Literature (London, 1893) Rudolph Beer, Spamsche 
Literaturgeschickte (Leipzig, 1903) Philipp Augu t Bilker, Ge 
schichte der spantschen Liter atur (btrassbuig, 190 }) 1 he thuc la-^t 

named include modern authors, as do E Merimet PrCcts d hi<^toi)e 
de la htldiatiirc espagnole (Pans, 1908), and J Fitzmavncc Kellv, 
Ilistoty of Spanisfi Literature (London, 1898 Spimsh tr nslation, 
Madnd, 1901 and French translation, with a revised text '’rd sei- 
viciablc bibliography) For the middle ages the btsl works an 
F J Wolf, btudten zur Geschuhte der spamscketi tind pottugu^i'^chcn 
NationalliUratur (Berlin, 1859), and M MiU y ronfaii iD Ve la 
Poesta her 6ico popular castillana (Baicelona, 1874) Jost Am'’dor 
dc los Rios, Histona critica de la literature’ c pailo’a (7 vols , M >dnd, 
1861-1865), IS difliisivc and inaccurate, but gives useful iiitoimation 
concerning the ptnod before the 16th eentury On the dr una the 
most solid wuiks are Cayetano Alberto dc la Baiiiri y I eiiado, 
Cataiogo bihlwgrahco y hiografico del teaho antiguo tspahal (M.vdnd, 
i86o) A Pa/ y MHia, Cataiogo de las piezas de tiatro que sc lonsen an 
en cl departariento de manusci itos de la bibhotecn nacwnal (Midrid, 
1899), C PCrez Pislor, Nuevos dates acerca dtl histrioniswo espaiiol 
en los stglos xvt v xvn (Madrid, 1901), Jose bciuchiz Aijon^, 
Nottetas referentes a los analcs del teaiio cn Sciilla (beville, 1898) 
Antonio Restori, La Colli none della I iblioteca palatiin par 
mense," m P>tudt dt filologia rontanza, fasc 15 (Komi, 1891), E 
Cotarelo y Mon, C ontroversias sobre la hntud del Uatro en Lspaila 
(Madrid, 1904) Adolf rnedrich von Schack, Geschichte der diatha- 
tischen Litcratur und Kunst in Spanten (Frankfort on Mnn, 184(1- 
1854), a valuable work when piiblishiil and still to be riad with 
ileasuro, is now out ot date, and is not improved in the Spanish trars 
ation by Eduardo de Mier it is m course of being superseded by 
Wilhelm Crcizeiiach s Geschichte dcs neucren Drama^ ot which tin ee 
volumes have alii ally appeared (Halle, 1893-1903) Two fluent uul 
agreeable works on the subject arc Adolf Schacflcr, Geschuhte ccs 
spantschen Natwnaldramas (2 vols , Ltip/ig, 1890), and Louis dt 
Viel Castel Fssai sur le thdatre espagnol (2 vols , Pans, 1882) Julius 
Leopold Klein’s extravagant prejudices detract greatly lium the 
vaducoi Das spamsche Drama (Leiu/ig, 1871 1875), which fomi^ p-rt 
of lus Geschicnte des Dramas, but nis acumen and learning are by no 
means contemptible Othir works on the bpanish dr una are 
indicated by A Morel- Fatio and L Rouanet in their critical biblio- 
grapJiy, Le Ihiatre espagnol (Pans, 1900) The prefaces by M 
Mendndez y PtJayo in the Antologia de poctas Uncos cash llanos 
desde la formaetdn del idiotna hasta nuestros dias (12 vols already 
published, Madrid, 1890-1906) form a substantial history of bpanish 
poetry The same writer’s Orfgfncsf/c /a (Madnd, 1905 1907) 
and unfinished Histona critica de las ideas esUticas en hspafta (9 voL 
Madnd, 1884 i8gi) are highly instinctive For the i8tn eintury the 
student is referred to the Histona critica de la poesta castellana en el 
stglo xvitt (3rd ed , 3 vols , Madnd, 1893) by Leopoldo Augusto de 
Cucto, marqu6s dc Valmar, Francisco Blanco Garcia, La Literatura 
espaHola en el stglo xix (3 vols , Madnd, 1891-1894), is useful and 
informing, but must bi consulted with caution, owin^ to the writer's 
party spmt Similar prejudices are present in the much moio 
suggestive and acute volumes of Leopoldo Alas The hislorv of 
modem cnticism is traced by Francisco FemAndez y Gonzdlez, 
Histona de la critica hterarta en Espaha desde Luzan hasta nuestros 
dias (Madrid, 1870) Among miscellaneous monographs and cssaj ^ 
the most recommcndable are Count Thdoclore de Puymaigre, Les 
vteux auteurs casttllans (Pans 1861-1862, 2nd ed , incomplete, 2 vols , 
Pans, 1889-1890), and La Cour littiratre de don Juan II rot de Castille 
(2 vols Pans, 1893) , A Morel Fatio, L’ Espagne au xvi’”^ et an xvii‘’“ 
Slide (Hcilbronn, 1878), and Etudes sur I'Espagne (3 vols , Paris, 
1888-1904), Ennque Pificyro, FI Romanticismo en Espana (Pans, 
1904) , J Fitzmaurice-Kelly, Chapters on Spanish Literature (London, 
1908) The Reiue htspamque (Pans) and the Bulletin hispanique 
(Bordeaux) are specially dedicated to studies on the literary history 
of Spam, and articles on the subject appear from time to time in 
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Romania, the Zeitschrift fur romamsche Phtlologte and Romantsche 
Forschungen, as also m Modern Language Notes (Baltimore) and the 
Modern Language Review (Cambridge) 

2, Catalan Literature — Although the Catalan language is 
simply a branch of the southern Gallo-Roman, the literature, 
Poetry of its Origin at least, should be considered as supplc- 
Mtddie mentary to that of Provence Indeed, until about 

the second half of the 13th century there existed 
m the Catalan districts no other literature than the Provcngel, 
and the poets of north-eastern Spam used no other language than 
that of the troubadours Guillem de Bergadan, Uc dc Mataplana, 
Ram6n Vidal de Besalii, Guillem de fervera, Scr\cri de Gerona 
and otlier verse writers of still more recent date \\( re all genuine 
Provengal poets, m the same sense as arc those of Limousin, 
Quercy or Auvergne, since they wrote in the langue d'oc and made 
use of all the forms of poetry cultivated by the troubadours 
north of the Pyrenees Rundn Vidd (ind of the 12th century 
and beginning of 13th) Wa, ’ grammarian as well as a poet, hi. 
Rasos de trobar became the code for the Catalan poetry written 
in Provencal, which he called Lemon, a name still kept up in 
Spam to designate, not the literary idiom of the troubadours 
only, but also the lor ^l idiom— (.<U il in — whub th^ Spaniards 
chose to consider as derived from the former The influence of 
R Vidal and other grammarnns of his sthool, as w'ell as th it 
of the troubadours we h'^ve nxmtd, was endiring, and even 
after Catalan prose — an exact reflection of the spoke n language 
of the south-east of the Pyrenees — had given evidence of it 5 
vitality in some considerable works, Catalan poetry remained 
faithful to the Pro\en9al tradition From the combination 
of spoken Catalan with tht litei iry-' language of the troubadours 
there arose a sort of ( omposite idiom, which has some analogy 
with the Pramo-Itahan curicnt in etrtam parts of Italy in the 
middle age-., although m the one case the elements of the mixture 
are more distinctly apparent than are the romance of h ranee 
and the romance of Italy m the othi r The poetical works of 
Ra\ mond Lullv or Ramdn Lull are among the oldest examples 
of this Provcn^aliscd Catalan, one has only to read the fine piece 
entitled Lo Desconort (“ Despair ”), or some of his stanzas on 
religious ‘ ubjects, to apprehend at oik e the eminently composite 
nature of that language Muntaner m like manner whose 
prose IS exactly that spoken by hi. contemporarie'', becomes a 
troubador when he writes in veise. Ins Sernid on the conquest of 
Sardinia and Corsica (T323), introduced into his Chronicle of the 
kings of Aragon, exhibits linguistic illy the same mixed ch ir uter 
as IS found in T ull> , or, we may venture to say, in all C atal m 
verse writeis of the 14th century These are not very numerous 
nor are their works of anv great merit The majority of the u 
compositions consist of what were c died noves riinadc<!, that is, 
stones m octosyllab'c verse in rhymed ( ouplcts There exist 
poems of this class by Pere March, by a certain Torrell’, 
by Bernat Metge (an author more celebrated for his prose), 
and by others whose names we do not know, among the works 
belonging to this la-.t category special mention ought to b ' made 
of a version of the romance of the Seven Sages, a translation of 
a book on good breeding entitled Facelw, and certain tales where, 
by the choice of subjects, bv various borrowings, and even 
occasionally bv the wholesale introduction of pieces of French 
poetry, it is clearly evident that the writers of Catalonia under- 
stood and read the langue d'out Closelv allud to the nmus 
nmades is another analogous foim of versification — that of the 
codolada, consisting of a senes of verses of eight and four syllables, 
rhyming m pairs, still made use of in one portion of the Catalan 
domain (Majorca) 

The 15th century is the golden age of Catalan poetry At the 
instigation and under the auspices of John I (1387-13915), Martin 
I (1395-1410), and Ferdinand T (1410-1416), kings of 
Ceatary, Aragon, there was founded at Barcelona a consistory 
of the “ Gay Saber,” on the model of that of Toulouse, 
and this official protection accorded to poetrv was the beginning 
of a new style much more emancipated from Provencal influence 
It cannot be denied, indeed, that its forms are of foreign importa- 
tion, that the Catalan Verse writers accept the prescriptions of 


the Leys d'amor of Guillmme Molmler, and that the names 
which they gave to their cobles (stanzas) are all borrowed from 
the same art de trobar of the Toulouse ( hool, but their language 
begins to rid itself more and more of Prov cn9alisms and tends 
to become the same as that of prose and of ordinary conversa- 
tion With Pere and Jaume March, Jordi dc Sant Jordi, 
Johan dc Masdo v'elles, Francesch Finer, Pi re Torroella, Pan 
de Bellviure, Antoni Vallmanya, and, above all, the Valencian 
Auzias March, there de\ eloped a new school, which flourished 
till the end of the 15th lentury, and which, as regards the 
form of its versification, is distinguished by its Imost 
exclusive employment of cight-vcrse cobles of ten svlhbles, 
each with “ iross- d ” or chained ” rhymes {cobla crohada or 
encadenada), each composition ending with a trrnada of fovr 
virsis, m the first of whuh the “ device ” (divis or senya') of 
the poet IS given out Man\ of these poems are still iincditid 
or have only recently been extracted from the caiifonen, where 
they had been collected in thi 15th century Auzias March 
alone, the most inspired, the most profound, but also the most 
obscure of the whole group, was printed m the 16th century , 
his cants d’amor and cants de mart contain the finest ver^'cs 
ev'er written in Catalan, but the poet fills to keep up to 
hi. own high level, and by his studied obscuntv ocia^onally 
becomes unintelligible to suth a degree that one of his editors 
accuses him of having wo-itten in Basque Of a wholly 
diffirent class, and in quiti another spirit, is the Libre de Ics 
dones oi Jaume Roig(d layS), a Valim lan also, liki March, this 
long poem is a nova nniada, only comediada, that 1. to sav, it 
IS in quadrisyllable instead of octosyllabic vcrsi \ bitter and 
caustic satire upon women, it purports to be i true history — the 
historv of the poet himself and of his three unhapp.' m image, 
in partKular Notv.ithstanding its author’s allcgitions, hoi.- 
ever, the Libre dc hs dones i> mostly fiction, but it dtrivc'' i 
very piquant interest from its rexllv authentic element, its 
vivid picture of the Valencia of the 15th century' and the details 
of contemporary manners After this bright period of effiore .- 
eence Cat dan poetry rapidly faded, a decline due more to the 
force of circumstances than to anv fault of the poets Tnc 
union of Aragon with Castile, and the resulting prcctommancc 
of Castilian throughout Spam, influ ted a dc. th-bloa on ( at'^hn 
liUrature, especially on its artistic poetry, a kipcl of composition 
more ready than any other to iv ail itself of thi triumphant 
idiom which ^.oon came to be regarded bv men of letters as toe 
only noble one, and alone fit to be the vcliicc rf elcv itcd i r 
refined thoughts The fact that a (Catalan, Juan Boscan, 
inaugurates in the Castilian language a new kind of poetry, 
and that the Castilians themselves regard him os the head of a 
school, IS important and characteristic, the date of the publica- 
tion of the works of Boscan (1543) marks the end of Catalan 
poetry 

The earliest prose wrorks in (Catalan are later than the poems 
of the oldest Cital.on troubddoiirs of the Provencal school , 
these prose writings date no further back than the 0/ 
close of the 13th century, but they have the advan- istu.tsth 
tage of being entirely original Their language is 
the very language of the soil which we sec appearing in charters 
from about the time of the accession of James I (1213) This 
IS true especially of the chronicles, a little less so of the other 
writings, which, like the poetry, do not escape the influence of 
the more polished dialeit of the countrv to thi north of the 
Pyrenees Its chronicles arc the best om.ament of medieval 
Catalan prose hour of them — that of James I apparently 
reduced to ivritmg a little after hi*, dc.ath (1276) with tjie help 
of memoirs dictated bv himself during his lifetime , that of Bernat 
Desclot, which deals chieflv with the reign of Pedro III of Aragon 
(1276-1286), that of Ramon Muntaner (first half of the 14th 
century), relating at length the expedition of the (_atalan com- 
pany to the Morea and the conquest of Sardinia by James II , 
finally that of Pedro IV , the Ceremonious (1335-1 387), gi nuine 
commentaries of that astute monarch, arranged bv certain 
officials of his court, notably bv Bernat Descoll — these four 
works are distinguished alike bv the artistic skill of theiT 
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narration and by the quality of their language , it would not be loo 
much to liken these Catalan chroniclers, and Muntaner especially, 
to Villchardoiiin, Jomville and Froissart The Doctor Illumi- 
nitiis, Ra>mond I ully, whose acquaintance with Latin was 
VC •> poor — Ins philosophical works were done into that language 
by his disciples — wrote in a somewhat Provengah/cd Catalan 
various moral and propagandist works — the romance Blanquema, 
m praise of the solitars life, the Lthre de le<; maravella, into 
■whuh is introduced a “ bcstiary ” taken bj the author from 
Kalilah ami Duminli and the Libre dd irde de cavalletia, a 
ni inual of the perfect knight, besides a variety of other treatises 
and opuscula of minor importance The majority of the 
writings of Lull\ e\ist in two \(rsions — one m the \un\cular, 
which IS his own, the othtr ml atm, originating with his disciples, 
who dc'-ired to give currency throughout Christendom to their 
irnstcrs tc idlings lull} — who was very popular m the lay 
world, although the chrgy had a low opinion of him and m the 
15th centur} even set themselves to obtain a condemnation 
of his works b> the Inquisition— had a nv al in the person of 
I rinccsch Ximenc/ or I \1men17, a Franc ist in, born at Gcrona 
some time after i'?5o Ills Cuslut (printed m 1483) is a vast 
e'ic}clfipacdia of tbeologv, mot ds anel politics for the use of the 
1 ut} , supplemented in varujiis tspects by his three other works — 
I ida de Jesucrid, Libte del angds and T ibre dt hs dones, the 
list named, which is at once a book of devotion and a manual 
of domestic cconom}, contains a number of curious details 
as to a Cat dm womm’s manner of life and the luxury of the 
period I ully and Eximeni/ arc the only Catalan authois of 
the 14th tcntur} v^hose works wiittcn in a vulgar longue had 
the hoiDiir of being timslatcJ into I ranch shortly after their 
appearance 

\Vc hav e t liicfl) tiansl itors and luslonans m the i^lh century 
A itoni C mil , a Dommiean, who he’ongs also to the previous 
re ntury, transl lies into C itahn Valerius Maximus and a treatise 
ot St Bernard, Bernal ^letgc himself well versed m Italian 
literature, presents some of its gieit masters to his countrymen 
hv trail d iting the GriahJi'i of Petrareh, and also by composing 
In Soiiipni (“ The Dieim ”), m which the influence of Dante, 
of Boicxccio, and,*gciieralh spe ikmg, of the Italy of the 13th 
and i4t!i centuries is ver) perceptililc The Fcyls d'armes de 
Catalunya of Bcrnat Boadcs (d ij44), a knightly chronicle 
brought to i close m 1420, icv cals a spirit of reseaich and aeon- 
si lentiou sue s'. in the scleilion of materials whieh are truly 
remirkjhlc foi the age in which it was wTiUen On the other 
hind, Pere romieh, m his Htdoriei, e conquestes del reyalme 
d 4rag() (14 pS), e irries us hack too much to the manner 01 the 
medievil dironuleis, his credulilv knows no bounds, whik his 
style has altogether loit tin naive chaim of that of Muntaner 
To the list of authois who repicscnt tl e leading tendencus of 
the litiiiturcof the i^th emturv wc must aelel the name of 
Johanot Martoredl, a Valcncian author of three-fourths of the 
celebrated romance, firant lo llandi (finished in 1460 and 
printed in 1490), which the leider ha-. no\.ada}s some elifliuilty 
m icgirdmg as that “ treasury of content ” which Cervantes 
will hum It to be 

With the loss of politiril was bound to coincide that of literar} 
indcpuidencc m the* Calaloniin countries Catalan fell to 
the rank of a patois and was written less and 
Caturies lettered persons cciscd to cultivate it, and 

the upper clisses, cspeeiall} m Valencia, owing to the 
pe-oximit} of C astile, soon affected to make no furthe r use of the 
1 ' cal speech except m fan.iliar convers ition The j6th century, 
in fact, furnishes literary history with hardly more than a single 
p letat all worthy of the name — Pert Scrafi, some of whosepicces>, 
in the style of Auzias Maicli, but less obscure, arc graceful enough 
flid deserve to live, liis poems were printed at Barcelona m 
1^65 Prose is somewhat better represented, but scholars alone 
persisted in writing in Cata'an — antiquaries and historians like 
Miquel t arboncll (d 1517), compiler of the C hromques de Espanya 
(printed in 1547), Francesch Tarafa, author of the Cronica de 
^(mailers Catalans, Anton Beuter and some others not so well 
Senown In the 17th and i8th centur.es the decadence became 
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still more marked A few scattered attempts to restore to 
Catalan, now more and more neglected by men of letters, some 
of Its old life and brilliance failed miserably Neither Hicromm 
Pujadts, author of an unfinished Coromca univenal del principal 
de Catalunya (Barcelona, 1609), nor even Vicent Garcu, rector 
of Vallfogona (1582-1633), a vcrse-writer by no means destitute 
of verve or humour, whose works were pubhshed m 1700 under 
the quaint title of La Armoma del Parnas, mes numerosa en las 
poesias vartas del atlant del ccl poetic lo DrVuent Garcia, and w hose 
literal} talent and originality have been greatly exaggerated by 
th Catalans of the present day, could induce his countrymen to 
cultivate the locail idiom once more Sermons, lives of saints, 
a few works of devotion, didactic treatises and the like aie all 
that was written henceforth m Catalan till the beginning of the 
igth century Writers who were Catalan by birth had so 
complclfly unlearned their mother-tongue that it would have 
seemed to them quite inappropriate, and even ridiculous, to 
make use of it in serious works, so profoundly had Castilian 
sliuck Its roots in the eastern piovmce^s of Spam, and so 
thoroughly had the work of assimilation been earned out to 
the adv antage of Ihe official language of the court and of the 
gov ernment 

In 1814 appeared the Giamdltca y apologia de la llengua 
Cathalana of Joseph Pau Ballot y Torres, which may be con- 
sidcicd as m irkmg the oiigin of a genuine rtniissanee 
of the grammatical and literary study of Catalan ifaia’aa° 
Although the author avows no object beyond the language 
purely practical one of giving to st ran, a is visiting 
Barcelona for eommerci il purposes some knowledge ^ 
of the language, the enthusiasm with which he sings the praises 
of his mother-tongue, and his appended ( italogue of woiks which 
have appeared m it since the time of James I , show that this 
was not his only aim In point of fact the book, whie h is entitled 
to high consideration as being the first systematii Catalan 
grammar, written, too, in the despised idiom itself, had a great 
influence on the authors and hteiary men of the pnneipality 
Under the influence of the new doctrines of romanticism twenty 
}( irs had not passed before .1 number of attempts m the way 
of re storing the old language had made their appcaraiu e, in the 
shipe of vanous poetical woiks of very unequal ment The 
Oda a hi patria (1833) of l^uenav cnlura Carlos Arihau 1 > among 
the cailicst if not aetually the very first of these, and it is also 
one of the best, the modern Catalan school has produced few 
poems more inspired or more correct hollowing in the steps 
of Aribau, Joaquin Rubio \ Ors (Z,o Gay ter del Ilohregat), 
Antonio dc Bofarull {Lo Coblijador de Moncada), and soon 
afterwards a number of oUicr vcisihers took up the lyic which 
It might have been feared was nev er to sound again sinrc it fell 
into llie hands of Au/i is March The movement spi cad from 
f italonia into other provinces of the ancient kingdom of Ar igon, 
the appeal of the CaCilans of the principality was responded to 
at Valencia and in the Balearic Isles Later, the example of 
Provence, of the fehbritge of the south of France, accelerated 
still further this renaissance movement, which receiv ed official 
recognition in 1859 by the rreation of the jochs fiorah, 111 which 
prizes are given to the Ijest competitors in poctiy, of whom 
some succeed m obtaining the diploiiia of mestre en gay saber. 
It lb of course impossible to foresee the future of this new Catalan 
literature — whether it is indeed destined for that brilliant career 
which the Catalans themselves anticipate In spite of the 
unquestionable talent of poets like Mariano Aguilh (IMajorca), 
Ttodoro Llorcnte (h 1836, Valencia), and more especially 
Jacinto Verdaguer (1845-1902), author of an epic poem Allan- 
tida and of the very fascinating Can's mistichs,\t is by no means 
certain that this renaissance of a provincial literature will be 
permanent now that the general tendency throughout Europe 
is towards unity and centralization m the matter of language 
At all events it would be well if the language were some 
what more fixed, and if its writers no longer hesitated 
between a pretentious archaism and the incorrectness of vulgar 
colloquialism* Some improvement in tins respect is discernible 
m the poems of Joan Maragall iS^o), the lyrical verse of 
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Apeles Mestre(b 1854), the fiction of Narcis Oiler and Santiago 
Rusmol, as also in the dramas of Angel Ouimera, and if the 
process be continued there may be a future, as well as a past, 
for Catalan literature 

Bibliography — Jos6 Rodriguez, Bibhoteca valentina (Valencia, 
1717), Viccntc Ximcno, Esentores del reyno de Valencia {z vols , 
Valencia 1747-1749), Justo Pastor Faster, Btbhoteoa valenuiana 
(2 vols, Valencia, 1827-1830), Felix lorrcs Amat, Memotras para 
ayuifar d fdrmar un dtcctonano criheo de los esentores catalanes 
(Barcelona 1830), with i supplement by T Corminas (Burgos, 1849) , 
F R Qa,mho\i\u\, hssai sur Vhibto^vt, de la litUrature catalane 
1858) , M MilA y rontanals, De lus 2 lovadores en Lspaiia (Barcelona, 
1861], and studies ineluded in Ins Ohras completas , L Cardona, De 
la Anhca hteratura catalana (Naples, 1880), A Morel-Fatio, 
“ Katalanische Litteratur,” m the second volume of the Grundri’is 
der romamschen Phtlologie, pt 11 , and Catalogue des aanuscrits 
espagnoh et portugais de la biblwthdcpie nationale (Paris, 1881-1892) 

V M O llenk, Etnftlhrung tn die Ceschchte dir altcatalamschen 
Litteratur (Munich, 1893) > J MassO fornnts, Manuscrits Catalans 
de la bibhoteca maonal de Madrid (Barcelona, 1896) For 
the modern peiiod see Joaquin Rubi6 y Ors, Breve reseila del 
actual renacimicnto de la lengua y htiratura catalanas (2 \ols , 
Barcelona, 1880) , F M Tiibino Historia del renacimunto 
contempordneo en Cataluila, Baleares y Valencia (Madud 1880), 
A de Mohns, Diccionario biografuo y bibliogrdfico de cscntoia 
y artistas catalanes del siglo xix (Barcelona, 1891-1890), 
E Tod I Pocsla catalana a Sardtnya (Bireeloni, 1SS8) 
Important articles bv P Meyer, A Ihom.is, A Pages, J Messo 
Torrents, A Morcl-Patio and others appcir from time to tunc 
m Romania, the Revue des langues romanes the Revue hispat ique, 
the RevisUi catalana and other special periodic ds 

(J 1 K , A M 1 A ) 

' SPALATIN, GEORGE, the name taken by George Burkhardt 
(1484-1545), an important figure in the history of the Reforma- 
tion, who was born on the 17th of January 1484, at Spalt 
(whence he assumed the name SpalaLinus), near Nuremberg, 
where his father was a tanner He went to Nuremberg for his 
education when he was thirteen > cars of vge, and soon afterwards 
to the university of Irfurt, where he took his bachelor’s degree 
m 1499 There he attracted the notice of N ikolaus Marschalk, the 
most influential professor, who made Spalatin his amanuensis 
and took him to the new university of Wittenberg in 1502 In 
1505 Spalatin returned to Lrfurt to study jurisprudence, was 
recommended to Conrad Mutianus, and was welcomed bv the 
little band of German humanists ol whom Mutianus was chief 
His friend got him a post as teacher in the monastery at 
Georgcnthal, and in 1508 he was ordained priest bv Bishop 
Johann von Laasphe, who had ordained Luther In 1509 
Mutianus recommended him to hredeiiek III the ’Wise, the 
elector of Saxony, who emplojed lum to act as tutor to his 
nephew, the future elector, John hiedcnck Spalatin speedily 
gained the confidence of the elec tor, who sent him to Wittenberg 
m 1511 to act as tutor to his nephews, and procured for him a 
canon’s stall m Altenburg In 1512 the elector made him hi> 
librarian He was promoted to be c ourt chaplain and secretary, 
and took charge of all the electors private and public corre- 
spondence His solid scholarship, and especially his unusual 
mastery of Greek, made him indispensable to the Saxon court 
Spalatin had never eaied for thcolog\, and, although a priest 
and a preacher, had been a mere humanist How he first 
became acquainted with Luther it is impossible to say — pro- 
bably at Wittenberg, b it the rcfoimcr fiom the first exercised 
a great power over him, and became his chief counsellor in all 
moral and religious matters His letters to Luther have been 
lost, but Luther’s answers remain, and are extemely interesting 
There is scarcely any fact m the openmg history of the Re- 
formation which IS not connected m some way with .Spalatin ’s 
name He read Luther’s writings to the elector, and translated 
for his benefit those in Latin into German He accompanied 
Frederick to the Diet of Augsburg in 1518, and shared in the 
negotiations with the papal legates, Cardmal Cajetan and Karl 
von Miltitz He was with the elector when Charles was chosen 
emperor and when he was crowned He was with his master 
at the Diet of Worms In short, he stood beside Frederick 
as his confidential adviser m all the troubled diplomacy of 
the earlier years of the Reformation Spalatin would have 
dissuaded Luther again and agaui from publishing books or 


engaging m overt acts against the Papacy, but when the thing 
was done none was so ready to translate the book or to justify 
the act 

On the death of Frederick the Wise m 1525 Spalatin no longer 
lived at the Saxon court But he attenck cl the imperial diets^ and 
was the constant and valued adviser of the electors, John and 
John Frederic k He went into residence as canon at Altenburg, 
and incited the chapter to institute reforms some what unsu< i ess- 
fully He married m the same > ear During the later portion 
of his life, from 1526 onwirds, he w«is thieflv cngigcd m the 
visitation of churches and schools in electoral S ixonj , reporting 
on the confi^-ration and appluation of ccelesiastiral re \ emits, 
and he was asked to undertake the same work for Alhcrtine 
Saxony He was also permanent visitor of Wittenberg L nntr- 
sity Shortly before his death he fell into a state of profound 
melancholy , and died on the i6th of January 1545, at Altenburg. 

Spilalin left behinfl lum a Itrjce numliLr of liter iry remains 
both published and unpublished Ilis on.iial \vritine,s irt Jmost 
all histone il Perhaps the most important of them irL imuih'. 
reformatioHis edited bv L S Cyprian (Ltip^ig 1718), ^ nd Das 
LeLcn und die 7 (itt,( c'lKhtc Fncdiiclis (1 cs\Vii',ih jiuhli hed m 
Giorg Spalatins Hiitorischer Na'hlass und Bride c<lilcil f)\ e ( 
Ntudcekti and L ITeller (Jena 1851) A li t of Ihtiu in i\ Ik found 
in A Sttlhcims George 'spalatin als sac/is Jltsturio^raplui {iSyu) 
Theie is no good life of bpalalin nor can there be until hn letters 
have been collcetcd and edited, a vve-rk still to be done IhcrL is 
an excellent aitiele on bpalitin, however by 1 Kolele, in llcizOe- 
llauck Realencyklopadte, Bd xviii (190^)) 

SPALATO, or Spaiatro (Serbo-Croatian Spljii or Split) 
an episcopal <itv, and the centre of an administraiue 
district, m Dalmatia, Austria, and on th Adriatp Sea 
Pop (1900), of town and tommunv, 27,198 , chiefly Serbo 
Croatian, and almost exclusivclv Roman Catholic Spalato 
is situated on the seaward side of a peninsula between 
the Gulf of Brazza and the Gulf of Salona 1 hough no 

the capital, it is commercially the most important city 111 
Dalmatia and carries on an extensive trade in wine and oil 
It IS a port of call for the Austrian Llo\ d steamers, 9icl communi- 
eates by rail with Sebenuo, Knm and Sinj Spalato has a 
striking sca-front, in which the leading feature is the rumed 
facade of the great palace of Diocletian, to which the city owes 
Its origin A large part of Spalato is ai tuallv within tlie limit 
of the palace, and mmy modern houses are built against its 
ancient walls and incorporate parts of them, not only on the 
inner but also on the outer side fins palace was erected between 
A D 290 and 310 In ground plan it is almost a sejuare, with a 
(juadrangular tower at each of the four coineis It rovers 9^ 
acres Ihere were originally four principal gates, with four 
streets meeting m the middle of the quadrangle, after the style 
of a Roman camp The eastern gate, or Porta Acnea, is 
destroyed, but, though the side towers are gone, the western 
[ gate, or Porta Fcrrca, and the mam entrance of the budding, 
the lieautiful Poi-ta Aurea, in the north front are still in fairlv 
good preservation ihe streets are lined with massive arevdes 
The vestibule now foims the Piazza del Duomo or cathedral 
square , to the north-cast of this lies the temple of Jupiter, 
or pcrhrps the mausoleum This has long been the c ithedral 
of St Domio or Domnins, small and dark, but noteworthy for 
its finely carved choir stalls To the south east is the 
temple of Aesculapius, which served ongtnallv as a kind 
of court chapel, and has long been transformed into a bap- 
tistery A beautiful Romanesque campanile was added to 
the baptistery in the 14th and 15th centuries Arcbitertiirallv 
the most important of the many striking features of the palace 
is the arrangement m the vestibule by which the supporting 
arches spring directly from the capitals of the large granite 
Cormthian columns This, as far as the known remains of 
ancient art are concerned, is the first inst ince of such a method.. 

The rums of Salona or Salonac, King about 4 m north-east of 
the palace, were chiefly exhumed during a series of excavations 
undertaken after the visit of the emperor Prancis I in 1818 
Research was earned on regularly from 1821 to 1827, ^^^id again 
from 184a to 1850, It was afterwards resumed at intervals. 
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until 1877, when the excavation committee was granted an 
annual subsidy by the Austrian government Many discoveries 
were made, including the rums of a theatre, amphitheatre, city 
walls and gates, baths, aqueducts, pagan and Christian cemeteries, 
basilicas and many fragments of houses and arches Professor 
I’ BuIil, who had charge of the work and of the museum at 
Spalato, reported in 1804 that the collection of minor objects 
comprised “ 2034 inscriptions, 387 sculptures, 176 architectural 
pieces, 1548 fragments or objects of terra-cotta and vases, 
1243 objects of glass, 3184 of metal, 929 of bone, 1229 gems, 
128 objects from prehistoric times, and 15,000 coins ” (Munro, 
p 244) These are preserved in the museum One vase, of 
Corinthian woikmanship, dates from the 6th century BC , and 
many of the early Christian relics are of unusual interest The 
so-called “(^dopedn” walls, mortarless, but constiucted of 
neatly squared and fitted blocks, are probably of Roman work- 
manship Jackson suggests that perhaps, like the long walls 
at Athens, they ^vcre intended to unite the city with its port 

Salona under the early Roman emperors was one of the chief 
ports of the Adriatic, on one of the most central sites m the 
Roman world Made a Roman colony after its second capture 
by the Romans (78 b c ), it appears as Colonta Marita Juha and 
Coloma Claudia Augusta Pta P eteranorum, and bears at different 
periods the titles of respubltca, conventus, metropolis, praefectura 
and praetorium Diocletian died in 313, and before long the 
city became an episcopal sec, with St Doimo as its first bishop 
The palate wvis transformed into an imperial cloth fac tory, and, 
as most of the workers were women, it became known as the 
gynaecnwi Salona was seaeral times taken and retaken by the 
(joths and Huns hefon 639, when it was sacked and nearly 
ckstioacd by the Avars Its inhabitants fled to the Dalmatian 
islands, hut returned shortly afterwards to found a new city 
within the walls of the palace Salona itself was not entirely 
deserted until the dost, of the 12th century In 650 the papal 
legate, John of Ravenna, was created bishop of Spalato, as the 
new citv was named “ Spalato,” or “ Spalatro ” (a very old 
spelling) was long regarded as a corruption of Salonae Palaimm, 
but its true origyi is doubtful The most ancient form is 
Asprlaihum, used in th 10th century by Constantine Porpharo- 
genitus Spalaihum, Spalatlirum and Spalatrum are early 
variants In a few years Spalato became an archbishopric, 
and its holders were metropolitans of all Dalmatia until 1033 
In 1T03 Spalato became a vassal state of Hungarv, m 1327 it 
revolted to Venice, in 1357 it returned to its allegiance It 
was ruled by the Bosnian king, Tvrtko, from 1390 to 1391 , and 
in 1402 the famous and powerful Brsnian prince, Ilrvoje or 
Harvoye, received the dukedom of Spalato from Ladislaus of 
Naples, the claimant to the Hungarian throne In 1413, after 
the overth ow of Liclislaus by the emperor Sigismuncl, lirvoj 
■was banish d, but a large oitagonal tower, the Torre d’Harvove, 
still bears his name Spalato received a \ enetian garrison in 
1420, and teased to have an independent history The castle 
and city walls, erected bv the Venetians between 1645 and 1670, 
were dismantled after 1807 

See 1 G Jcickson Dahnaha the Quarnero and I stria (Oxford 
1P87), and E A Lrccman ‘^ub-jcit and Neighbour Lands of Venice 
(London iSSi) for a t^entral description of Spalato its antiquities 
and liistoiv A valuable account of the researches at Salona is 
given m K Munro Bosnia Herzegovina and Dalmatia (London 
1000) Ihcic are two magnificently ilhistralcd volumes which 
deal with Diocletian's palace R Ad im Ruins of the Palace of 
the Emperor Diocletian at spalatro tn Dalmatia (London, 1764) 
ergravings by Bartolozzi, and L J Cissasand J Lavall6e, Voyage 
pittoresque et histonque dc I Istrie (I’ans 1802) The Dalmitian 
chronicles, reproduced by G lucio m lus De icgno Dalmatiae et 
Croatiae (Amsterdam lOtiO) include several which deal specially 
with Salona and Spalato The most important is the Htstona 
salonitanorum poniificum et spalatensium, by Ihomas, archdeacon 
of Spilato (1200-1268) 

SPALDING, WILLIAM (1809-1859), British author, was 
bom m Aberdeen on the 22nd of May 1809 He was educated 
at the grammar school there and at Manschal College, and he 
went m 1S30 to Fdinburgh, where he was called to the bar m 
1833 In that year he published a Litter on Shakespeare's 


Authorship of the two Noble Kinsmen (reprinted for the New 
Shakspere Society m 1876) which attracted the notice of 
Jeffrey, who invited Spalding to contribute to the Edinburgh 
Review He also spent some time in Italy, and m 1841 pub- 
lished Italy and the Italian Islands from the Earliest Ages to the 
Present Time He occupied the chair of rhetoric in Edinburgh 
University from 1840 to 1845, when he was appointed professor 
of logic m the university of St Andrews, a post which he held till 
his death ori the i6th of November 1859 
Besides contributions to the Edinburgh Review Blackwood’s 
Magazine and the eighth edition of the Encyclopaedia Bntanmca, 
he was the author of a concise History of English 1 iterature (1853) 

SPALDING, a market town in the Holland or Spalding parlia- 
mentary division of Lincolnshire, England, on the river Welkmd, 
and on the Great Northern and Great Eastern railways, 93 m 
N from London Pop of urlian district (1901), 9383 The town 
is the cenlr of a rich agricultural district The parish church of 
St Mary and St Nicholas was built in 1284 and is of peculiar con- 
struction, having four aisles to the nave It is mainly Decorated 
in style The adjoining lady chap 1 (St Mary and St Thomas 
Becket) was built in 1315, in 1588 it was appropriated for 
the grammar school endowed in 1368 by John Blanke and again 
m 1588 by John Garni) n A new grammar school was erected 
in 1881 There are several modern churches and chapels, a corn 
exchange, a Christian association and literary institute, and the 
Johnson hospital (1881, endowed) Ihe existing high bndge 
over the Welland, constructed m 1838, took the place of a 
wooden erection dating from the end of the 17th century, this 
last was built on the site 0^ a Roman bridge of two arches, 
the foundations of the centre pier of which wcrcdis( losed when 
the wooden bridge was c onstriu ted. Trade is pnncipaUy agricul- 
tural, and there is considerable water- traftii on the Wclhnd 
Although there are traces of settlement \t Spalding 
{Spalinige) before late Sa .on times there was probably a village 
here before Ihorold the sheriff founded hiS cell of Crowland 
Abbey in 1051 Tn Domesday Book the manor is said to belong 
to Ivo de Taillebois, who possessed a market there worth 40s , 
SIX fisheries and rent from salt pans '1 he manor w as afterwards 
granted to Angers, and later belonged to Spalding Pnory, which 
retained it until at the suppression it passed to the Crown 
Stephen made Spdding Pnory frei of toll, while John gave the 
monks forest rights The town was governed by the prior’s 
manorial court, and never became a parliamentary or munii ipal 
borough The prior obtained the grant of the Friday market 
in 1242, and m the reign of Edward I claimed from of old fairs 
on the feast of St Nicholas and fifteen days following, and on the 
vigil and octave of St Cross In more modern times Spalding 
was well known for the club knoven as the “Gentleman’s 
Society,” founded in 1710 by Maurice Johnson, which met once 
a week at a coffee-house in the town for the discussion of literary 
end antiquarian subjects, and numbered among its members 
Newton, Bentley, Addison, Pope and Gay 
SPALLANZANI, LAZARO (1729-1799), Italian man of scicnc e, 
was bom at Scindiano in M^cnaonthe loth of January 1729, 
and was at first educated by his fatlier, who was an advocate At 
the age of fifteen he was sent to the Jesuit college at Reggio di 
Modena, and was prcs'jed to enter that body He went, how- 
ever, to the university of Bologna, where his famous kinswoman, 
Laura Bassi, was professor of physics, and it is to her influence 
that his scientific impulse has been usually attributed With 
her he studied natural philosophy and mathematics, and gave 
also great attention to languages, both ancient and modern, but 
soon abandoned the study of law, and afterwards took orders,i 
His reputation soon wadened, and in 1754 he became professor 
of logic, metaphysics and Greek m the university of Reggio, 
and in 1760 w^as translated to Modena, where he continued to 
teach with great assiduitv and success, but devoted his whole 
leisure to natural science He decl ned many offers from other 
Italian universities and from St Petersburg until 1768, when he 
accepted the invitation of Maria Theresa to the chair of natural 
history in the university of Pa-via, which was then being reorgan- 
ized He also beer me director of the museum, which he greatly 
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enriched by the collections of his many journey'; along the shores 
of the Meditenanean In 1785 he was invited to Padua, but 
to retain his services his sovereign doubled his salary and allowed 
him leive of absence for a visit to Turkey, where he remained 
nearly a year, and made many observations, among which may 
be noted those of a copper mine m Chalki and of an iron mine at 
Pnncipi His return home was almost a triumphal progress at 
Vienna he was cordially received by Joseph II , and on reaching 
Pavia he was met with acclamations outside the city gates by 
the students of the university During the following year his 
students exceeded five hundred His mtegrity m the manage- 
ment of the museum was called in question, but a judicial investi- 
gation speedily cleared his nonour, to the satisfaction even of 
his accusers In 1788 he visited Vesuvius and the volcanoes 
of the Lipari Islands and Su ity, and embodied the results of his 
researclies in a large work {Vtai>qt die dice Stethe ed tn dcune 
parti deir Apennino) published four years later He died from 
an apoplectic sciZure on the 12th of February 1799, at Pavia 

His II (lefati"ablo exertions as a traveller his skill and pood 
fortune is a collector his brilliance as a teacher and expositor and 
lii^) keenness as acontrover iilist no doubt ud largely in accounting 
foi bptllaiu ini s exceptional fame among hts conU nipor mes yet 
greater qualities were b/ no means lacking His life wis one of 
iniess^nt eager questioning of nature on ill side , and liis mmy 
a id \ ined works all bcai the st imp of a fresh and origin il genius 
capable of stating and sol vim? piobleras in all dcpirtments of 
•■cienee — at one tunc iiiuhng the tiue cxplan ition of ducks and 
(Irai Cj " (foimcily attributed to the elasticity of vatci) and it 
another helping to liy the loundations of our modern Mihanology 
and meteorology IIis nuin di^^covencs honevir were in the held 
of jilivsiology ho wiote viluable and suggestive papcis on respira- 
tion on the senses of bats elc while he mule experiments (ijtiS) 
to dispro\c the occuncncc of spontaneous gcncrition showing in 
opposition to J H Nerdham (i^i^-iySi) tint animalcilcs elid not 
dcsilop in cG'fotihle infusions which hid been boiUd ind were 
kept in piopcrly closed ve->seLs His great work, however, is the 
Ihsfertafioni de fistta animate e vegetate (2 vols , 1780) liere he 
first mtciprctcd the process of digestion which he provcil to be 
no mere mechanical process of tritur ition but one of actual solutio 1 
taking place pumarily m the stomach by the action of the gast-ic 
juice He also carruxl out important researches on fertilization in 
am nals ( 1 780) 

SPAN (from O Eng spevtnan, to bind, connc< t together, the 
word is of general octurrence 111 Teutonic 1 inguages, the ultimate 
origin being the root ipa-, to extend, stretch ou , cf Gr <nrav, 
to draw out, Tat patium, spier), a distance stre died, the 
space between terminal points Ihc word was formcnv used 
as a measure of length = 10 ^68 in , taken from the streti h of 
the fully opened hand from thumb to little finger Ihc term 
is ustd in architecture for the width or opening of an arch or 
arched opening, and also the width of a roof between the wall 
plates A “ span roof ” is a roof h iving two sides in< lining to 
a eentre or ndge, in contradistinction to a “ shed loof ” (see 
Sued; 

SPANDAU, a town of Germany, in the Prussian province of 
Brandenbuig, at the confluence of the Havel and Spree, 8 m 
N W of Birlin, of which it is prac ticallv a suburb, on the main 
lines of railway to Hanover and Ilambuig respectively Pop 
(1885), 31,463, (189s), 55,813, (1905), 701295 (including a garri- 
son of about 5000) The town has of reeent years made marked 
progress, its trade being enhanced by an excellent railwav service 
with Berlin and improved navigation on the Havel The 
fortifications, which were strengthened after the war, 1870-71, 
for the protection of the arsenal, have been razed on the northern 
and eastern sides, and of its former defences none remain except 
the citadel and a line of works along a ndge of hills to the south 
of the town The Julius to ver in the citadel, which is surrounded 
by water, contains the Imperial war treasure (Retchskriegsschatz), 
— a sum of £6,000,000 in gold, kept in readiness for any warlike 
emergency, and reserved from the indemnity paid by France 
after the war of 1870-71 Spandau contains four Protestant 
churches, a Roman Catholic church, a gymnasium and a school 
of musketry Besides numerous barracks, there are various 
military establishments appropriate to an important garrison 
town, and its chief industries are connected with the prepara- 
tion of munitions of w r The government factories for the 
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manufacture of small arms, artillery, gunpowder, &c , co\ er 
upwards of 200 acres, and employ about 6000 workmen Tl^e 
other industries are not very important, they comprise 
miscellaneous manufactures, fishing, boat-buildmg, and some 
shipping on the Havel 

Spandau is one of the oldest places in the Altmark, and 
received civic rights m 1232 It afterwards became a favourite 
residence of the Hohenzollern electors of Brandenburg, and 
was fortified in 1577-1583 In 1635 it surrendered to the 
Swedes, and in 1806 to the French A short investment in 
1813 restored it to Prussia 

Sec Zeeh and Gunther Gcschichthche Beschreioung dev Stadt u d 
Festung Spandau (Spandau, 1847) and Kuntzemullcr, Urkundhche 
Geschichte der Stadt und hestung Spandau (Spandau x88i) 

SPANDRIL, or Spandrel (formerly splaundrel, a word of 
unknown origin), m architecture, the space between any anh 
or curved brace and the level label, beams, &c , over the same 
Ihc spandrils over doorways in Perpcndicul ir work are gencralh 
richly decorated At Magdalen College, Oxford is one which 
is perforated, and has a most beautiful effect The spandnl of 
doors is sometimes ornamented in the Decorated period, but 
seldom forms part of the composition of the doorway itself, 
being generally over the label 

SPANGENBERG, AUGUST GOTTLIEB (1704-1792), Count 
Zinzendorf’s successor, and bishop of the Moravian Brethren, 
was born on the i^th of July 1704 at Klcttenberg, on the south 
of the Harz Mountains, where his father, Georg Spangenberg, 
was court preacher and ecclesiastical inspector of the countship 
of Hohenstem 1 eft an orphan at the early age of thirteen, he 
was sent to the gvmnasium at Ilefeld, and passed thence (1722), 
m poorest circum stances, to the university of Jena to study laiv 
Professor Johann Franz Buddeus(T667-i729) received him into 
his family, and a “ stipendium ” was procured for him He soon 
abandoned law for theology, took his degree m 1726, and began 
to give free lectures on theology He also took an active part 
in a religious union of students m the support of the free schools 
for poor children established by them m the suburbs of Jena, 
and in the training of teachers In 1728 Count Zinzendorf 
visited Jena, and Spangenberg made his acquaintance, m 1730 
he visited the Moraviin cnlona at Ilerrnhut A “collegium 
pastorale practicum ” for the c vre of the sick and poor was m 
consequence founded b> him at Jena, which the authorities 
at once broke up as a “ Zinzcndorfian institution ” But 
Sp mgenberg’s relations with the Moravians weic confirmed b\ 
several visits to the colony, and the accident of an unfav ourable 
appeal to the lot alone prevented his appointment as chief 
elder of the community, March 1733 Meanwhile his free 
lectures in Jena met with much acceptance, and led to an 
invitation from Gotthilf Francke to the post of assistant pro- 
fessor of theology and superintendent of schools connected 
with his orphanage at H ilU He accepted the invitation, 
and entered on his duties in September 1732 But differences 
between the Pietists of Ilallc and himself soon became apparent 
He found their religious life too formal, external and worldK , 
and they could not sanction his comparative indifference to 
doctrinal correctness and his incurable tendency to separatism 
m churc^h life Sp ingcnherg’s participation in private observ- 
ances of the lord’s Supper and his intimate connexion with 
Count Zin/tndorf brought matters to a crisis Ht was offered 
by the senate of the theological faculty of Halle the alternative 
of doing penance before God, submitting to his superiors, and 
separating himself from Zinzcndorf, or leaving the matter to 
the decision of the king, unless he preferred to “ leav e Halle 
quietly ” The case came before the king, and, on the 8th of 
April 1733, Spangtnbirg was conducted by the military outside 
the gates of Halle At first he went to Jena, but Zinzendorf at 
once sought to secure him as a fellow labourer, though the count 
wished to obtain from him a declaration which would remove 
from the Pietists of Halle all blame with regard to the disruption 
Spangenberg went to Herrnhut and found amongst the Moravians 
his life-work, having jomed them at a moment when the stability 
I of the society was threat'^ned He became its theologian, its 
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apologist, Its statesman and corrector, through sixty long years 
of incessant labour 

For the first thirty years (1733-1762) his work was mainly 
devoted to the superintendence urul organization of the extensive 
n issionary enterprises of the body m Germany, England, 
Denmark, Holland, Surinam, Georgia and elsewhere It was 
on an I'^land off Savannah that Spangenbt rg startled John Wesley 
w.Mi his (questions and pro''oundly mfluenred his future career 
( I e special endeavour cf Spangenberg in Pennsylvania was to 
bung over the scatteicd Schwcnkfclai ins to his faith In 
17:^1-1742 he was in England collecting for his mission and 
obtaining the sanction of the archbi-^hop of C intrrbury During 
the second hilf of this missionary peiiod of his life he super- 
intended as bishop the churches of Pennsyhatua, dehnded the 
Moravian colonics against the Indi ms at the time of war between 
France and England, became the apologist of his body against 
the attacks of the Lutherans and the Pietists, and did much to 
moderate the mystical extravagances of Zmztndorf, with which 
Ins simple, practical and healthy nature ivas out of sympathy 
The second thirty years of his work wcie devoted 

to the consolidation of the Geinnn Moral i in Church /inzen- 
dorf’s death (1760) had left room and need for his labours at 
homo At Ilerrnhut there were conflicting tendencies, doctrinal 
and practical extravagances, and the organization of the brethren 
was very defective In 1777 Spangonbtrg was commissioned 
to draw up an idea fidu fratrwn, or compendium of the Christian 
faith of the United Brcthicn, which bciamc the accepted 
declaration of the Moravian belief As compared with Zinzcn- 
dorf’s own writings, this book exhibit-) the finer balance and 
grc^iter moderation of Spingcnberg’s nature, while those offen- 
si\e descriptions of the relation of the sinner to Christ m which 
the Moravians at first indulged are almost absent from it In his 
last > cars Spange nberg dev oted spcci il attention to the education 
of the young, m winch the Moravians has c since been so success- 
ful He died at Bcrthelsdorf, on the 18th o September 1792 
In adilition to the Idea jtdii jralmnt, Spangenberg wrote, 
besides other apologetic books, a Dechvalton uber die seithcr 
^rgen u i<t cusgegangenen licschuldigungen souderlich die Person 
umeres Ordinarnds (Zinzeiidorf) bitrejjtnd (I eipzig, 1751), an 
Apologeitsche Sclilussschrifl (1752), Lchen dts Grajen /tnzendorj 
(1772-1775), and his hymns tire well known bey onel the Moravian 
circle 

jn uMition to his autobiography sep J Rj^ler, 

I eben Sbangenbergs (Barby, 1794), K 1 Lcihkrhosc Da<; Lcben 
Spangenoergs (Heidelberg, 1840) Otto brnk Beitrage zur Lebens- 
gei,Jiichte A G Spangenbergs (ilallo, x88j), Gcihanl Reichtl's 
article in Heizog-Hauck'a (tj 1906) $v "spongen 

berg", the aitlele by Leddcihose m the AUgemeine deuUche 
Btographte^ also Mouavian Brfthkln 

SPAmSH-AMERICAN WAR OF 1 898 For the causes le iding 
up to the war see Cuba and United Stah s History On the 
15th of February 1898 the U S battk'^liip “ Maine,” which 
had been sent to Havana on the z-^th of fanuan , was destroy ed 
in Hivana hirbour by an explosion, with a loss of 266 lives 
An American board of inquiry, of which Captain W T Sampson 
was president, made an extensive examination of the wreck, 
and reported to the navy department on the 21st of March that 
the explosion was caused by an ext^-nor mine, the principal 
reason for this decision being the uphea' al of the ship’s bottom ^ 
On the 20th of April President McKinley appro\ cd a resolution 
demanding the withdrawal of Spam from Cuba and setting noon 
of the 23rd of April as the latest date for a reply to the demand 
Before this could be delivered by the Aineritan mmister in 
Madrid, the Spanish government sent him his passports On the 
22nd the president declared a blockade of Cuban ports, on 
the 24th the Spanish government declared war, and on the 

• The Spanish authorities mvlo an examination but did not 
inspect the interior, the chief diver reporting tliat " the bilge and 
ketl of the vessd throughout its cuLirc extent were buried in the 
mud, but did not appear to have suffi red any d image ” It has 
been suggested that the explosion was the work of Cuban sym- 
pitliizers who thus planned to secure American assistance against 
Spain. It was not until 1910 that Congress made an appropnation 
(and an inadequate one then) for raising the " Maine 


25th the United States Congress declared that war had existed 
since the 21st 

The American government had begun to prepare for war as 
early as January ships on several foreign stations had been 
drawn nearer home, and those in Chinese waters were collected at 
Hong Kong, the North Atlantic squadron, the only powerful one, 
had been sent from Hampton Roads into the waters of Florida 
for manoeuvres, after the destruction of the “ Afame ” the chief 
part of the ships in the Atlantic were concentiated at Key West, 
the battleship “ Oregon ” was ordered cast from the Pacific, 
$50,000,000 was voted (March 9)“ for the national defence ”, 
steps were taken to purchase auxiliary cruisers, yachts and tugs, 
which were rapidly equipped, large supplies of ammunition were 
ordered, and Key West became an active base of preparation. 
Captain Sampson, senior officer of the North Atlantic squadron, 
was appointed its commander-in-chief with rank of acting rear- 
admiral, and a “flying squadron” composed of the armoured 
cruiser “ BiooUyn ” (flag), the battleships “ Texas ” and 
“ Mass ichusetts,” and the fast cruisers “ Minneapolis ” and 
“ Columbia,” with Commodore W S Schley in command, was 
stationed at Hampton Roads 

Ihcre was a great preponderance of large ships on the side of 
the United Slates, only m torpedo craft and small gunboats was 
Spain superior The American ships were highly cfiicient, in 
Spam eicivthing was unready. Admiral Ctrvera felt that to 
s<nd a Spanish squadron aiross the Atlantic was to send it to 
destruction, and when he had ( oik etc d his squadron (including 
two cruisers fiom Havana) at the Cape Verde Islands in March, 
he renewed his expostulations, m which he was supported bv a 
council of war But on tiie 24th of April he was peremptorily 
onlercd to leave for Porto Rico, without definite instructions or 
plan of r.unpaign 

The Amciican flying squadron wa^' held at Hampton Roads, 
so great was the fear of attack by Spanish ships, and armed 
auxiliaries and fast cru'sors wTre employ cd in patrolling the coast 
cast of New York, these could have rendcrecl good service else- 
where, but would have been of no use m repelling an attack by 
Cc r\ eia’s squadron hid it come th it w'ay 

llie joint re>olutiun of Congress of the 20th of April had 
declared tliat the relinquishment by Spain of authonty m Cuba 
was the object of American pction, the struggle thus naturally 
centred about the island All operations were thus near at 
hand, Hivana, the real objective m Cuba, being only about 
loom from Key West A political reason for confining action 
to the w'osicrn Atlantic was that an immediate attack upon the 
coasts of Spam might have aroused the strongly pi o Spanish 
sympathy' of continental Europe into greater activity The 
regular Unite el States army, the only available force until war 
was declared and a \olunteer force was authorized, had been 
assembled «it iamp.i, Florida, New Oilcans and ( Iiiekainauga, 
Georgia, but until the control of the sea was decided, the army 
could not prudently be moved acreiss the Strait of Florida 
Cervera’s fleet Wis thus the real objective of the navy, and 
had to be settlcu with before any military' action could be 
undert(ike n 

Rear-Admiral Sampson left Key West early on the 22nd, and 
began the bk e kade ol Havana and the north coast of Cuba as far 
as Cardenas, 80 m cast, and Bahia Honda, 50 m west His 
North Atlantic squadron of 28 vessels of all kmds, of which the 
armoured cruiser “ New York ” (flag), the battleships “ Iowa ” 
and “ Indiana,” and the monitors “ Puritan,” “ Terror ” and 
“ Amphitiite,” were the most important, and which included six 
torpedo-boats, was increased to 124 vessels by the ist of July, 
chiefly by the addition ol extemporized cruisers, converted 
yachts, 6 lC 

In the Pacific, the American squadron — the protected e ruisers 
“Olympia” (flagship of Commodore George Diwcy), “Balti- 
more,” “ Raleigh ” and " Boston,” the small unprotected cruiser 
“Concord,” the gunboat “Petrel,” the armed revenue cutter 
“ Hugh MXuUoch,” with a purchased collier “ Nanshan ” and 
a purchased supply ship “ Zafiro ” — left Hong-Kong at the 
request of the governor and went to Mirs Bay, some miles east 
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m the Chinese coast Ordered (April 25) Xo begin opera- j 
lonsj particularly against the Spanish fleet which he vias 
lirected to captuie or destroy, Dewey left Mirs Bay on the 27tb, 
ind arrived on Luzon, in the Philippines, on the 30th of April 
The Spanish admiral Montojo anchored to the eastward of the 
pit on which are the village and aisenal of Cavite, in a general 
ast and west line, keeping his broadside to the northward His 
orce consisted of the “ Reina Cristina,” the “ Castilla ” (an old 
vooden steamer which had to be towed), the “ Isla de Cuba” 
ind “ Isla de Luzon ” (protected cruisi rs of 10^0 tons), the 
‘ Don Juan de Austria ” and the ” Don Antonio dc Ulloa ” 
gunboats of about 1150 tons), and the ” Marques del Duero ” 
of 500 tons) There were six guns (3 biccch-loaders) m battery 
Lt 01 near Cavite 

Dewev stood on during the night, and passed into the Boca 
jrando (about 5 m bioad),pa5 ing no attention to rumours of 
torpedoes in a clianncl so broad and deep, and at 
midnight passed FI Frailc (a large rock, ni 
from the south side), from which two shots were 
ired at him, and he was ako fired at by the ‘'Cavite” 
ind one of the city batteries When he sighted the Spanish 
.qiiadron to the southward he ordered his tiansportb and 
he revenue cutter “ Hugh M'Culloch ” out into the bay, and 
food down in column with the “ Olympia,” “ Baltimore,” 

‘ Raleigh,” Petrel,” “ Concord ” and “ Boston ” at 400-yd 
ntervals When within 5000 >ds he ported his helm, and at 
5 41 a m opened fire He stood westwards along the Spanish 
me, using his port batteries, turned to starboard and stood 
rack, gradually decreasing hi ^ distance to 2000 ) ds At 7 o’clock 
he Spanish flagship attempted to come out and engage at short 
angc, but was driven back by the American fire Ihe Spanish 
quadron was now m veiy bad plight, but the seriousness of its 
ondition was not fully knowi to the American commander 
\t 7 35 Dewey withdrew, gave his men bicakfast, and had a 
onsultation of commanding ofliccrs Before he re-engaged at 
[I 16 the ” Cristina ” and “ Castilla ” had bioktn into flames, so 
hat the remainder of the action consisted in silencing the Cavite 
jattencs and completing the destruction and demoralization of 
he smaller Spanish ships, which the “ Petrel ” w is ordered in to 
3um The victory was complete All the Spanish ships 1 were 
.link or destroyed The injury done the American ships was 
practically ml Ihe Spanish lost 167 killed and 214 w'oundcd, 
)ut of a total of 1875 The Ameruano hid 7 slightly wounded 
put of 1748 men in action Dewey took possession of Cavite, 
paroled its garrison, and awaited the arrivil of a land force to 
apture Manila 

The blockade of Havana had progressed without incident, 
pcyond the capture of a number of SpaiiKh ste imcrs and sailing 
vessels,® and the shelling of some new earthworks 
3/ocAarfe** Matanzas on the 27th of April, but on the nth of 
May a small action w is fought xt Cardenas, in which 
he Americans were repulsed and Ensign Worth Baglcy, the first 
\merican officer to lose his life m the war, was killed On the 
^ame day a partially successful attempt w'as made, under a heaw 
ire from the shore, to cut the cable between Cienfuegos and 
Havana 

Cervera had left the Cape Verde Islands on the 29th of April 
ivith four armoured cruisers, the ” Almirante Oquendo,” “ In- 
fanta Maria Theresa ” and ” Vizcaya ” (sister ships of 7000 tons) 
ind the ” Cristobal Colon ” (same size, differently equipped) and 
hrec torpedo-boat destroyers — a tvpe not then represented m 
he American nav’y — “ Furor,” ” Terror ” and “ Pluton ” On 
learmg (May i) of Cervera’s departure, Sampson went east 
1000 m to San Juan, Porto Rico, with the armoured cruiser 
‘New York,” the battleships “Iowa” and “Indiana,” the 
pruisers “ Montgomery ” and “ Detroit,” and one torpedo-boat 
[n going east he calculated on using a speed of 10 knots, on getting 
to San Juan on the 8th, about the time the Spaniards would reach 

^ Three of the best were afterwards raised and repaired by 
American engineers 

8 The '* Buenaventura," the first prize of the war, was taken by 
the gunboat " Nashville " off Key west pn the 23rd of April 
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Its longitude, and if they w tre not there, on returning off H tvana 
before they could get to Havana hai hour He w ished to pn vent 
Cervera’s refitting at San Juan, from which place tlie American 
coast would be within easy reach, Nc\/ York being onlv about 
1400 m away But the speed of the Amci ican squadron fell short 
of Sampson’s cxpertatiuii , he reached San Juan on the 12th, stood 
in to set if Ctr\cra wa-, m tlie harbour, and opened fire upon 
the fortifications He did not press the attack since Cen’era was 
not present, and at once started back for Havana without news 
of Ccricra, who was then in fact off Martmique, with orders to 
go to San Juan When he heard that Sampson was at S in Juan, 
he steamed to Cura^oa, where he arrived on the i4lh of May and 
where the authorities allowed him to coal He reached Sant 1 xgo de 
Cuba Ctirly on the 19th w ithout being sighted en route by an) of the 
Arne rican scouts, though sev c ral w «. re m the vicinity Sampson 
thought the Spanish squadron might ha\e returned to Spain® 
But he learned that the enemy liad not turned back, on the night 
of the 15th, when a telegram from tlie navy department directed 
him to proceed with all despatch to Key West He got there 
on the afternoon of the i8lh, and found the fl> mg j-Ag 
squadron (“Brookljn” (flag), “ Mtis«achubeUs,” /or Cervera'* 
“ Texas,” and “ Scorpion ”), which left on the next 
morning (T9th) for Cienfuegos, then regarded by the navy 
department as the certain objectne of the Spanish squadron 
Ihe bxtilcship “Iowa,” the gunboat “ Castne,” the torpedo- 
bjat “ Dupont ” and the collier “ Merrimac ” sailed to join 
Schley on the 20th, and gave him a force sufficient to meet 
Cervera S impson was advised by the department (on the 20th) 
to “ send by the ‘ Iowa ’ to Schley to proceed off Santiago de 
Cuba with his whole command, leavmg one small tes el off 
C icnfuegos,” but he directed Schley m an order of the 21st if he 
w 4s s*itisfied that Cc rveia was not at C lenfuegos, to proceed with 
all despatch to Santiago, and if the Spanish squadron was there, 
to blockade it 

Commodore Schley arrived off Cienfuegos on the 22nd, and 
held to the opinion that Cervera was there until the 24th, when 
Commodore M‘Calla of the “ Marblehead ” communicated with 
the insurgents some rnilcs westwards, and learned the truth 
Sihley staitcd that evening for Santiago, 300 m distant, but 
on the afternoon of the 26th was 20 m south of the port Early 
on tlie 27th Schley received a despatch from tlie niv\ deport- 
ment suggesting that the Spanish squadron was m Santiago and 
bidding him sec “ that the enemy, if therein, docs not le x\ c 
without a decisive action ” Schley replied “ , . cannot remain 

off Santiago picscnt state squadron coal account , , . much to 
be regretted cannot obey orders of department forced to 
proceed for coal to Key West by way of Yucatan Passage ”, 
in the controversy that arose out of these ev ents Sehky’s critics 
insisted that the “ Iowa ” and the “ Massachusitts ” had it this 
time enough coal to carry them three times the distance from 
Santiago to Key West 

Sampson with the “New York” had arrived early on the 
28th of May off Key West When Schky’s telegram, which 
had much disturbed the Waslimgton officials, was forv'arded to 
Sampson, he st cured permission to go at once to Santiago vnth 
the “ New York ” and “ Oregon ” (which liad arrived at Key 
West on the 26th of Mav in excellent condition after her V'oyage 
of nearlv 16,000 m from the Pacific) to turn back Schley’s heavier 
ships Before he started he receued a telegram from Schley 
stating that he would remain off Santiago It is now known 
from the documents published by Admiral Cervera that the 
Spanish squadion, m the intcrvaJ preceding the 28th, when 
Sihley arrived m sight of the port, was on the point of leaving 
Santiago On the morning of the 29111 two Spanish cruisers 
were seen a short distance within the entrance, and on the 31st 
Schley, vvith the “ Massachusetts,” “ Iowa ” ixnd “ New Orleans,” 
stood m and made an att ick upon these and the batteries at long 
range (8500-11,000 yds) On the 30th Sampson, leaving a 
squadron on the north side under Commodore Watson, stood for 

* A telegram (not received by Cervera) had been sent to 
Marlini<iue ou the 12th of May, authonzmg the squadron’s 
return 
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Santiago at a speed of 13 knots He arrived carlv on the 1st of 
June and work was at once begun on the preparations for sinking 
the collier “ Mcrnmat ” in the entrance cnannel, which was less 
than 200 ft broad in parts available for ships The preparations 
for a quick sinking were chiefly earned out by naval constructor 
Richmond P Hobson, who went in, in the early morning of the 
3rd of June, with a crew of seven men The steering-gear was 
disabled by a shell, and the ship drifted too far with the tide 
and was sunk in a broad part of the channel where it did not 
block the egress of Cervera’s squadron Cervera sent word to 
Sampson that Hebron and his men, who had bten captured, were 
unhurt They were exchanged on the 7th of July 

On the 6th of June the batteries at the entrance were bom- 
baided and their weakness was a<'certamed Sampson thcrc- 
The United placed, every etcning, a battleship (relieved 

States Fleet every two and a half hours) close m, with a search- 
betore bght turned on the channel, making it impossible, as 
Santiago Centra afterwards said, for the Spanish squadron 
to escape by night The port of Guantanamo, 40 m east of 
Santiago, was occupied by the “ Marblehead ” and “ Yankee ” 
on the 7th, a battalion of marines from the transport “ Panther ” 
1 ended there on the lolh, and the port was iwed thereafter as a 
base and coaling station On the r4th the Spanish land forces 
retired before an expedition of the American marines, who 
remained m occupation until the 5th of August 

A blockade of S in Juan, Porto Rieo, by one or two fast ships 
was kept up on account of the presence there of the destroyei 
“Terror,” but this vessel, coming out (June 22) with a gun- 
boat to attaik the auxilnrv cruiser “St Paul,” suffered so 
se\ erely that she could hardly return to port, and was thereafter 
unserviceable 

W hen war was declared the total military forces of the United 
States consisted of 27,822 regulars and 114,602 militia An act 
of the 22nd of April had authorize d the president to c ill upon the 
states and territories for men m proportion to their population, 
the regimental and company officers to be named by the governors 
of the states, the general and staff officers bv the president A 
first call was mac^c for 125,000 men, and a month later a second 
call for 75,000 On the 26th of April large additions to the 
regular army were sanctioned for the waar The quotas were 
filled with extraordinary rapiditv, and m Miy 124,776 had 
volunteered The troops were concentrated clucfly at Chick a- 
mauga, Georgia, at Camp Alger, Virginia, and at Tampa, Florida, 
Prep«ra//ofl» "which was selected as the point for the cmbarcation 
tor a Land of the cxpcclitionarv force for Cuba, and where 
Campaign . Major-General W R Shafter was m command 
With the exception of unimportant small expeditions, evcr\- 
thing was delayed until control of the sea was assured, though 
some thirty large steamers were held m readiness near Tampa 
After the arrival of Cervera at Santiago, the blockade of his 
sijuadron and the request (June 7) of Admiral Sampson to 
send a land force for co-operation, the troops embarked on 
the 7th and 8th of June, but a stai t was not made until the 14th, 
owing to a false report that Spanish war-ships were m Nicholas 
Channel On the 29th the feel of 32 transports, under convoy, 
arm ed off Santiago The whole force consisted of about 17,000 
officers anrl men, 16 light field guns, a tram of heavier pieces, 
and some 200 vehicles Gcncril Shafter selected Daiquin, 
about 18 m east of Santiago, for the point of landing, and the 
harbour entrance (preferred by Sampson) was disregarclcd The 
fleet furnished all its available boats and on the 22nd- 25th the 
arm)^ was landed on a rough coast with scarcely any shelter from 
the sea, after the first day Siboney, 7 m nearer Santiago, was 
used as well as Daiquin Whth the exception of three volunteer 
regiments (the 1st Volunteer Cavalry, known as theRough Riders, 
of which rheodore Roosevelt was lieutenant loloncl, the 2nd 
Massachusetts and the 7Tst New York Volunteers) those troops 
were composed almost wholly of regulars, most of whom had 
served on the plains against the Indians Soon afterwards more 
volunteers arrived 

No opposition was made to the landing and the small Spanish 
contingents at Daiquin and Siboney were withdrawn without doing 


any damage to the equipment of the railway which ran from 
Santiago to the iron mines at these points The American troops 
(commanded bv Major-Geneial Joseph Wheeler until the 29th, 
w^en General Shafter landed) pushed forward, as soon as they 
landed, and found a small Spanish rearguard which was covering 
the concentration of outlying detachments on Santiago and which 
was entrenched 2 J m beyond Siboney, at Las Gu isimas Briga- 
dier-General S B M Young with 964 dismounted cavalry engaged 
(June 24), and after a sharp action, in which he lost 16 killed 
and 52 wounded, drove back the enemy, of whom ii were killed 
out of some 500 engaged The advance was slow and a week 
elapsed before Shafter was ready to fight a battle m front of 
Santiago Here the defenders, under General Arscnio Linares, 
held two positions, the hill of San Juan, barring the direct roaci 
to Santiago, and the village of El Cancy, to the noithward of the 
American position at El Pozo The plan of attack on the ist of 
July was Shdfter’s, but owing to the illness of Shafter the actual 
command was exercised by the subordinate generals, Joseph 
Wheeler, H W Lawton and J F Kent General Lawton’s 
division was to attack and capture El Canej, and thence move 
against the flank and nar of tin defenders of San Juan, which 
would then be attacked m front b> Kent and Wheeler from FI 
Pozo But Lawton for nine hours was checked by the garrison 
of El Caney, in spite of his gicat superiority m numbtis (4500 to 
520), at 3 p m the final ass ult on El Cancy was successful!) 
delivered by General A R Chaffee’s brigade Only about 100 
of the Spinish garrison escaped to Santiago, about 320 were 
killed rr wounded, including General Vara del Rey, who, with a 
brother and two sons, was killed In the meantime Wheeler 
and Kent had an equally stubborn contest opposite San Juan hill, 
where, in the absence of the assistance of Lawton, the battle soon 
became a purely fiontal fire fight, and the rifles of the firing line 
had to prepare the attack unaided The strong position of the 
Spaniards, gallantly defended by about 700 men, held out until 
12 30, when the whole line of the assailants suddenly advanced, 
without oidcrs from or direction by superior authority, and 
carried the crest of the Sjianish position A notable part in the 
attack was taken by the ist Volunteer Cavalry or “Rough 
Ridcrs,”commandcd byColonelLeonardWoodandLieut -Colonel 
Theodore Roosevelt The Spaniards had no closed reserves, and 
their rctre it was made under a devastating fire from the Ameri- 
cans on the captured hills On the American side over 1500 
men out of 15,000 engaged, including several of the senior 
officers, weie killed or wounded, and in one of Kent’s brigades 
three successive commanders were killed or wounded On the 
Spanish side, out of the small numbers engaged, o/er 50 % were 
out of action Linares himself was severely wounded, and 
handed over the command to General Jose Toral The Cubans 
on the American right failed to prevent General Escario from 
entering Santiago with reinforcements from the interior, and 
at the beginning of the investment General Toral’s forces 
numbered about 10,000 men of the army and a naval contingent 
from the fleet 

1 hough victorious, the American army was in danger after 
great fatigue under a tropical sun b> Ja), the time spared at 
night from digging trenches was spent on a lain- i„yggttnent 
soaked ground covered with thick vegetation, the of Santiago 
soldiers’ blankets and heavy clothing had been east on the Land 
aside in the attack , and there was insufficient food, 
because it was difficult to haul supplies over the one poor road 
from the base of supplies at Siboney There was even discussion 
of retiring to a point nearer Siboney Brisk firing was continued 
on the 2nd and 3rd of July, with a considerable number of 
casualties to the Americans On the morning of the 3rd a demand 
was sent to the Spanish commander to surrender, with the alter- 
native of a bombardment of the city to begin on the 4th Th’s 
m effect had already begun on the ist, when Admiral Sampson 
fired a namber of 8-in shells from a point 3 m east of the harbour 
entrance over the hills into the city, using a range of about 4^ 
land miles The result of this and the threat of General Shafter 
was an exodus of many thousands of civilians towards El Cancy, 
where the American supplies were heavily taxed to support them 
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On the morning of the 3rd of July Sampson, m his flagship the 
** New York,” left the fleet to confer with General Shafter at 
Nava! Siboncy With regard to combined operations at the 
Battia ot harbour entrance ‘ At 9 31, wtien he had gone about 

saatiago 5 m , the “ Maria feresa ” was seen coming out The 

ships in front of the port were the yacht “ Gloucester,” the battle- 
ships “ Indiana,” “ Oregon,” “ Iowa,” and “Texas,” thearmoured 
ciuiscr “ Brooklyn ” and yacht “Vixen,” in the order named 
from east to west, making a semiciicle about 8 m in length 
The “ Massachusetts ” and “ Suwanee ” were coaling at Guan- 
tanamo Ihe “ Iowa ” hoisted the signal “ Enemy coming 
out ” All \i once stood in toward the Spanish ships, which were 
Standing westwards along shore, and began a heavy fire The 
“Maria Teresa ” (flagship) was followed at 800 yd intervals 
by the “ Vizcaya,” “ Colon ” and “ Oquendo ” They were 
firing vigorously, but most of then piojeetiles went far beyond 
the American ships The “ Brooklyn ” (flag of Commodore 
bchley, the senior oftieer present) made a turn to starboard, 
which seems to have caused the “ Texas ” to stop and back, and 
to have given the “ Colon ” the opportunity of passing almost 
unscathed The “ Maria Teresa ” and “ Oquendo ” had taken 
fire almost at once, and, as their water mains (outside the protec- 
tive deck) were cut, they were unable to extinguish the flames 
they were run ashore at 1015 and 1020 respectively, about 
6^ m west of Santiago, burning fiercely The “ Vizcaya ” and 
“ Colon ” were still standing westwards Cervera s destroyers, 
the “ Pluton ” and “ Furor,” had come out last, some distance 
behind the “ Oquendo,” and were received with a heavy fire 
from the “ Indiana ” and from the unarrnoured “ Gloucester,” 
which engaged them at close quarters Ihcy attempted to 
close, but were cut to pieces Ihe “ New York,” Sampson’s 
flagship, had passed, and stood on signalling the “ Iowa ” and 
“ Indiana ” to go back and watch the port, lest an attack be 
made on the American transports ihe torpedo-boat “Erics- 
son ” was ordered to rescue the men from the two Spanish 
ships ashore, and the flc'gship, with all the othtrs, stood on in 
pursuit of the “Vizcaya” and “Colon” Ihe “Vizcaya” 
hauled down her colouis off Aserraderos, i<; nautical miles west 
of Santiago, and was there run ashore burning about 11 15 a m 
The “ Iowa ” was ordtred to stop and rescue her men, and the 
“ Oregon, ’ “ Brooklyn ” and “ Texas ” (and behind them the 
flagship) settled down to the chase of the “ Colon,” some 6 m 
ahead of the nearest American ship She was, however, slacking 
her speed, and at 12 40 the “ Oregon ” opened with her 13-in 
guns at a range of 9000 yds , as did also the “ Brooklyn,” with 
her 8-in When the “ Oregon ” had fired five snclls, the 
“ Colon ” hauled down her colours, and was beached at the mouth 
of the Rio lurquino, where in spite of endeavours to recover 
her, she became a total wreck The whole Spanish fleet was 
destroyed. Admiral Cervera was taken prisoner. Captain Villamil, 
commanding the torpedo flotilla, went down with his ship, and 
Captain Lazaga of the “ Ocpiendo ” was drowned Over 500 
Spaniards were killed or wounded, and the survivors (except a 
few who escaped to Santiago) were prisoners On the American 
side only one man was killed and ten were wounded, and no 
ship received serious injury 

After the naval victory combined operations were arranged 
for attacking the batteries of the harbour, but little more 
fighting occurred, and eventually a preliminary agreement was 
signed on the 15th, and the besiegers entered Santiago on the 
17th In accordance with the terms of the capitulation, all the 
Spanish forces in the division of Santiago de Cuba surrendered 
and were conveyed to Spain The total number amounted to 
about 23,500, of whom some 10,500 were in the city of Santiago 
The exposure of the campaign had begun to tell in the sickness 
of the Americans yellow fever had broken out to some extent, 
and not less than 50 % were attacked by the milder forms of 

^ Shafter had urged that the squadron should enter the harbour 
and take the ci<-y Sampson (?nd the Navy department) were 
unwilling to risk losing a ship in the well mined harbour and wanted 
the army to move on the forts and give the American squadron 
an opportunity to drag the harbour for mines 


malarial fever The army, mdeed, was so weakened by illness 
tl.at the general officers united m urging its removal from Cuba 
Major-General Nelson A Miles, the gencral-in-chief, had arrived 
with reinforcements on the 12th of July, but the majonty of 
these men were retained on board ship 

The fleet and the army gathered m Guantinamo Bav, and a 
new flyiig sqiadron, the “eastern iquadron,” was organi/'.d 
under Commodore John C Watson, to proceed by way^ of the 
Mediterranean to the Philippines, threitcmng the Spanish 
toast, in Older to meet a Spanish “reserve squadron,” which 
had been formed towaids the end of May, and whuh was to 
be sent on to the eastern toast of the United States, and thence 
to Cuba, but which was diverted toward the Philippine s, and left 
Cadiz, on the i6th of June, for the East This squadron turned 
batk on the 8th of July after hearing the news of the Spanish 
defeat at Santiago 

On the 7th of May a telegram had been reteivcd from Dewey 
at Manila “ I tontrol bay completely , and t an take city at any 
time, but I have not sufficient men to hold ” The eruisei 
“ Charleston ” and the steamer “ Peking,” with ammunition, 
supplies and troops, were sent to him at once Major-General 
Wesley Merritt, to whom was assigned the command of the 
troops for the Philippines, first requested a force of 14,000, and 
afterwards asked for 20,000 men On the 25th of Ma\ the first 
troops, 2491 in number, under Bngadier-Gcneral T M Anderson, 
sailed in three transports from San Francisco, touched at Hono- 
lulu, and were convoved thence by the “ Charleston ” On the 
20th of June possession was taken of the island of Guam, and 
on the 30th of June the ships arrived in Manila Bay A se< ond 
detachment of troops, 3586 in number, under Bngidier-Gcneral 
F V Greene arrived on the 17th of July, on the 25th of July 
General Mcrntt, who had been appointed govcinor-gencral, 
irrivcd , and on the 31st the five transports w ith which he had left 
at San Iranciseo arrived with 4847 men, making nearh 11,000 
men at Manila, with 5000 more on the wa\ General Merritt 
moved his forces from Cavite, and established an entrenched 
line within a thousand yards of the Spanish position at Manila, 
from which, on the night of the 31st of July, a heavy fire of 
musketry and aitillery was opened, causing a loss to the 
Americans of 10 killed and 43 wounded, and for the next few 
days night-firmg was frequent from the Spanish lines On the 
7th of Augirt, a joint note from Dewev and lilerntt, announcing 
tliat bombarciinent might begin at any time after ^ 

forty -eight hour , and affording opportunity for the /naauT** 
removal of non-c ombatants, w as sent to the Spanish 
captain-general, Fermm jaudenes, who replied that he was 
surrounded by the insurgents,' and that there was no place of 
refuge for the sick and for the women and children \ second 
joint note demanding suiTendcr was d^chned hv the Spanish 
commander, who offered to refer it to Aladnd Th s was refused, 
and preparations were made for an attack There were 13,000 
troops within the citv fortifications, but with the strong fleet in 
front, and with the beleaguering force of Americans and msur 
gents ashore, resisfiinee was hopeless When the combined 
assault of army^ and navy was made on the 13th there was no 
great resistance, and a white flag was hoisted at ii o’clock, 
within one and a half hours after the fleet opened fire, a formal 
capitulation being signed the next day, the 14th of August 
The total loss of the Americans during the whole campaign 
was 20 killed, 105 wounded 

Immediately after the surrender of Santiago (July 17), 
preparations were made for the invasion of Porto Rico with 
3500 troops which had been sent as reinforcements operations 
to Santiago, but had not landed They were largely in Porto 
leinforecd and left Guantanamo, under General 
Miles, on the 21st of July, convoyed by a strong squadron 

- On the 19th of Mav Ermho Agiunaltlo w ho had been at Hon^- 
Kopg haA 1 nded from one of the Amcr can vessels at Cavite, and 
on the 1st of July when the American troops landed had proclaimed 
himself president of the Philippine Republic The political attitude 
which he assumed was not sanctioned by the American authorities 
At the head of the insurgents he Ixad instituted a close siege of 
Manila 



598 SPANISH BROOM— SPANISH REFORMED CHURCH 


Fajardo, at the extreme north-eastern end of the island, was 
given out as the objective point of the expedition, but after 
sailing the plans were changed, and the towns on the south side 
were occupied, prattnally without resistance The attitude of 
the population was exceedingly friendly, and opposition was not 
met until advance was begun northward The troops were 
divided into four columns, advancmg from Guanica around the 
•w estern end of the island to Ma> aguez from Arro} o at the eastern 
end to meet the San Juan road at Cajey, from Ponce by the 
fine military road, 70 m , to San Juan, and the fourth column 
by way of Adjuntas and Utuado, midway of the island The 
various movements involved several skirmishes, the chief op- 
position being met by the western column on the 10th of August, 
and by the column from Ponce on the gth, when the Americans 
losti killed and 22 wounded, the Spanish, i26killed and wounded, 
and over 200 prisoners A further advance on the San Juan 
highw i) would probably have developed greater resistance, but 
news of the suspension of hostilities intervened Ihe total 
American loss had been 3 killed and 40 wounded On the 
12th of August operations were begun by the “ Newark ” and 
other vessels against Manzanillo Put during the night news 
arrived of the signing of the peace protocol on the t2th, and 
of an armistice, of which the Americans were informed by th. 
Spanish commander under a flag of truce 

The totil American loss was — in the navy i officer, 17 men 
killed, in the armv, 29 officers, 440 men The health of the 
American fleet was kept remarkably Its average 
strength during the 114 da>s of hostilities was 
26,102, the deaths from disease during this time 
w ere 56, or at the rate of 7 per 1000 per year As nearly the 
whole of the ervice was in the tropics, and m the summer or 
wet season, this is a conviricing proof of the efiicicniy in sani- 
tary administration The' army did not fare so well, losing by 
disease during Ma>, June, July and August, 67 officers and 1872 
men out of an average total of 227,494 Its larg< r proportion of 
ilfness must of course be asenbed, in part, to its greater hardships 
Ihc war department was aicused of gross maladministration, 
but the charges were not upheld by an investigating (ommittee 
The lack of proper preparation by the war department and the 
Ignorance and thoughtlessness of the volunteers were the 
principal reasons for the high death-rate in the army 

Tor the terms of the peace and th results of the war see 
Uniied biAfFS, Philippine Islands, Cuba, PorioRico 

Tilt literature of the Spanish- Amcric in War is voluminous 
amongst the pnncipil sources of inform ituni nuiv he mentioned, 
The annual reports of various departments for i8<j8 especially 
the fVar Notes of the Ofhco of Naval Intelligence Washington, 
which include Spanish translations and the apjiendis. to the report 
ot the liuroau of Navigition, K H iitherington A History of the 
Spanish Imertcan War (New York iQoo) , II C Lodge, ^tary of 
the Spanish War (New York 1899) , II W Wilson The Downfall 
of spam (London 1900), W A M fiOo<le With Sampson through 
the War (London 1899), J Wheeler, Santiago Campaign (Phila- 
dflphu 1899), J heodore Koosevdt The Rough Riders (New Yoik, 
*899), r D Si'^sbcc Personal Narratives of the Balthship Maine 
(New York i8o9), R A Alger, ^pani^h American War (New 
York, 1900) , Gomez Nufie/ La Guerra hispano americana 
(Madrid iguo) , H Kunz, lakttsche Beishicle aus den Kriegen der 
Neuestin Zeit II (Berlin, igoi), Admiial Pluddcmann, Der hrteg 
um Cuba /s'qS (Berlin), johu D Long, The Neiu American Navy 
(2 vols New York 1903) , John R Spears, Our Navy in the War 
with Spam (it id , 1898), Bujac PrScis de quelques canibagnes con- 
Umporatnes IV (Pans 1899), and tho Century anel Scribner's 
magazines lor 1898 and 1899 passim 

SPANISH BROOM, a handsome shrub with long switch-like 
green few-leaved or leafless branches and large )ellow sweet- 
scented papilionaceous flowers It is a member of the Pea 
family (Leguminos ve), and known botanically as Sparttum 
pincenm It is a native of the Mediterranean region and the 
Canary Islands, and is often cultiv ited The whole plant, but 
f specially the flower shoots and seeds (herba et semen gentstae 
htspanicae vel junceae), have a bitter taste and tonic and d.uretic 
properties, and weie formerly used medicinally Ihe fibres 
of the young stems were used in making nets, carpets, mats, 
baskets, &.c 


SPANISH REFORMED CHORCH (Iglesia espafiola refor- 
mada), a small community of Protestants in Spain organized 
on the model of the Anglican Church This body of Spanish 
Episcopalians had its origm m a congregation which met for the 
fifst time, in June 1871, m the secularized church of San Basilio 
at Seville, under the leadership of Francisco Palomares, a priest 
who had left the Roman communion Before long it was jOined 
by numbers of lay people and several clergymen, including 
Tuan Cabrera, an ex-Roman priest, who had for some time been a 
Presbyterian mm ster In July 1878 a memorial was presented 
to the Lambeth Conference by nine congregations m Spam 
and Portugal (see below) asking for the episcopate Ihe reply 
expressed the sympathy of the bishops, but only suggested that 
Dr Riley, recently consecrated by the Protestant Lpistopal Church 
of the United States to minister to the reformed congregations 
in Mexico, should be invited to visit them and ordam and tonfirni 
for them Archbishop Tait wrote a formal letter to Bishop 
Riley to this effect, and the request was complied with A second 
petition for the episcopate was sent to the Irish bishops m 1879, 
and early m 1881, at their request, Loid Plunket paid his first 
visit to the Spanish Reformed Church, though nothing immedi- 
ately resulted from it In 1880 the first “ synod " of the Church 
was held, under the presidency of Bishop Riley, the pnncnples 
of the Church were laid down, Senor Cabrera was chosen bishop- 
elect, the preparation of a liturgy was begun, and the Thirty- 
nine Articles of Religion of the thureh of England, with certain 
modifications, were formally adopted as a standard of doctrine 
Archbishop Plunket continued his efforts on their behalf, and 
at length the Irish bishops, having again received from 
them a petition for a bishop, brought the matter before the 
Lambeth Conference of 1888 Ihe conference deprecated 
“ any action that does not regard primitive and established 
principles of jurisdiction and the interests of the whole Anglican 
commun on ” The archbishop interpreted this as a modified 
consent, but the Irish bishops understood it otherwise, and again 
declined to consecrate a bishop for them Meanwhile the 
movement prospered, being largely helped with money from 
friends in England The foundation-stone of a new church was 
laid in M.idnd m 1891, on the site of the Quemadero, where the 
avtos de fi were formerly held, and after considerable legal and 
other difficulties, religious toleration in Spain being still imper- 
fect, It was dedicated and opened for service At length, at the 
meeting of the Irish House of Bishops on the 21st of Pebruary 
1894, a letter was read from the archbishop ot Dublin and the 
bishops of Clogher ((' M Stack) and Down (C Weiland), in 
w'hich they declared then intention, unless a formal protest w ere 
made by the bishops, or by the general synod, to consecrate 
bishops for the Reformed churches in Spam and Portugal, 
subject to certain conditions being fulfilled by those churches 
The bishops resolved, nemine cotitradtcenle, although the bishops 
of Derry (W Alexander, subsequently primate of Armagh) and 
Cork did not vote, that they would not regard such action as 
” an indefensible exercise of the powers entrusted to the epis-^o- 
pate ”, and the general s>nod passed a resolution leaving the 
matter in the hancls of the bishops Accordingly, on the 23rd of 
September 1894, the three bishops laid hands on Senor Cabrera 
The matter occasioned no little stir in the Pmglish Church, more 
especially as the Old Catholic bishops (see Old Catholics) had 
recently refused to take any part in the matter It called forth a 
letter of protest and repudiation from Lord Halifax, as president 
of the English Church Union, to Ciirdmal Monescillo, archbushqp 
of Toledo, and this in turn evoked a letter from Cardmal 
Vaughan, which was widely circulated m Spam 
The consecration of Bishop Cabrera certainly produced, from 
the point of view of Anglican churchmen, a somewhat anomalous 
state of things, and the acti6n, or inaction, of the Irish bishops 
laid them open to criticism from many who were not unfnendly 
to such movements (see eg Bishop John Wordsworth, Ministry 
of Grace, pp 176-177, London, 1901) Objection Was made to 
the act €is contrary to church order, and as unjustifiable m view 
of the nature of the Spanish Reformed Church itself As regards 
the latter, it is true that the Prayer-book of the body (first. 
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made m i88i and published m a revised form in 1889) cannot 
reallv justify the claim made on its behalf as a'‘ revised MozarabK 
rite” It contains indeed many beautiful praxcrs from the 
Mozarabic and other offices, but its doctrinal teaching is more 
unambiguously “ Protestant ” than that of the Knghsh Prayer- 
book The Church possessed in 1906 ten congregitions with 
some dozen clergy 

Lusitaman Church — A similar movement btgan m Iisbon 
in 1867, owing to the work of a Spanish priest there, Senor Mora, 
and at first its success was even greater than the movement 
in Spain, m spite of the fact that Portuguese priests who left 
the Roman communion had either to leave Portugal or to become 
subjects of another power In 1875 the adherents of this move- 
ment threw in their lot with thfir Spanish brethren, and when 
Bishop Riley visited them m 18/8 the Portuguese members 
organized themselves as the “ Lusitaman Chuich,” and the 
Rev r Grodfrey Pope, D D (d 1902), the English chiplam at 
Lisbon, was subsequently chosen by them as president of the 
synod A request made to the Irish bishops m 1897 for the 
( onso( ration of Canon Pope as their bishop Ie<l to an examination 
of the Lusitaman Praver-book, which was found to lie even more 
defective Irom the Anglican point of view than that of the Spam h 
Reformed Church Consequently no action was taken In 
1Q06 the Church had only some 500 adherents with five clergy 

AuTHORinns — H E Noyes Church Refotm in *^patn and Portnf’al 
(London 1897), F How Lxje of Archbishop Plunkit{l on(\oi\,i<yc>o) , 
A C licnson Life of Archbishop Benson vol 11 (I ondon, 1899), 
Officios divinns C c en la i^Usui espaflolu teforniada (Madrid, 
1898, Eng trins , Dublin, 1889, new cd , 1894), Bivine 0 [(iccs and 
other I ormulants of the Reformed Episcopal Churches of Spain and 
Portugal (London 1882), Church Quarterly Review xxxvm 28 ^ 
(J uly 1894) dit The Proposed Episcopate for Spanish Protest ints ' 

SPANISH SUCCESSION, WAR OP THE, the name given to 
the general European war which begin m 1701 and ended with 
the Irealies of Utrecht and Rastatt m 1713-14 Ihe war m 
its ensemble is the typual “ war with limited aim,” carried out 
by professional armies in the interests of sovereigns and their 
cabim ts and (except m the last stages of the war in northern 
Frame) enlisting no mort than the platonic sympathies of the 
various peoples whose rulers were at war Nevertheless, its 
monotonous round of manhes and sieges is now and then 
quickened by the gimus of three great soldiers, Marlborough, 
hugene and Vill.irs, and Peterborough and Galwav, tatinat 
and Vendome, though less highly gifted, were men of unusual 
and conspu nous ability As usual in these wars, m inccuvres, 
threats md feints phyed the prmcipil part in field warfare 
The soldiers of those diys were too costly to be squandered on 
indecisive battles, and tew generils of the time either knew 
how to make a battle a means of definitively settling the quarrel 
or hid the mfluemc and foncof chiraitcr toixtoit from their 
sovereigns permission to play for high stakes The tangible 
assets, at the conclusionof peace, were fortresses and provinces, 
and the effective seizure of fortresses and provinces, “ here 
a little, there a little,” was in most cases the principal object 
with whi( h kings ind princes made war Nevertheless, at the 
time of the Spanish Sin cession War the generals had not yet 
wholly reconciled themselves to their new position of superior 
chess-players Moreover, the object of the war, at least in the 
ease of England and Holland, was less to add a few e ities and 
districts to their own domains than to cripple the power of 
Louis XIV The ambition of the Grand Monarque had stepped 
beyond these narrow limits, and by placing on the throne of 
Spam his grandson Philip he bad brought into politics the fear 
not merely of a d sturbance but of an entire overthrow of the 
“ balance of power ” Thus the instrument of his ambition, 
his magnifii ent army, was (above all for England) an object in 
itself and not merely an obstacle to the attainment of other 
objects Many of the allies, however, had good reason to fear 
for their own possessions, and others entered the alliance with 
at least the hope of acquiring a few material gams at small 
expense On the side of the allies therefore, throughout the 
war, there was a perpetual struggle between offensive activity 
and defensive passivity, and within the category ” activity ” 


599 

two very different forms of offensive alternately prevailed, the 
deiision of the mam question bv the sword and the seizure of a 
minor objcit by strat igem Were it not for the existence of 
this struggle, indeed ihe war would be devoid of interest Later 
m the i8lh century there was, as a rule, no suih struggle, for 
the grander form of offensive died out completely, and the 
feebler form was easih' reconciled with the requirements of 
passive defence Rut m 1700 the true spirit of war— in a leader 
of the greatness of Marlboiough at least — was not \ et entirely 
smotheied by ehi< ane 

The action of Louis XIV m the matter of the Sp imsh succes- 
sion wis foreseen, and William III of England had devoted his 
last years to providing against the emergency by the torination 
of a coalition to deal with it, and the production of a (lain int 
for the Spanish thione the ardiduke Charles The coalition 
naturallv grew out of the Grand Alliame (see Grand Aliuncf, 
War of thf) and (onsisted of Austria some of the German 
states, Great Britain Holland, Denmark and Portugal On 
the other sidi Loins XIV was supported bv Sp un -where Philip, 
recognized as heir by the dying (Charles If , had been promptly 
installed — Bavaria nd Cologne A doubtful allN was the duke 
of Savoy, whose jiolny was to sieurc nd aggrandize himself bv 
adhering at ea< h moment to the stronger partv The alhanee 
of Louis with the disrontentid prime of Hungary and Transvl- 
vania Rakoesy was rithtr an impediment to his enemy than a 
direi t assistani e to himself 

The war began, to all intents and purposes, with the handing 
over of the fortresses m the Spanish Netherlands to the French 
m March 1701 England and Holland at once began their 
preparations, but neither stale was able to put an army m the 
field in the year — England because her peace-time armv was 
absolutely insignifiiant, and Holland because she dared not act 
alone In Italyq however, the (mperor took the initiative, 
and an Austrian armv under Prince Eugene, intended to overrun 
the Spanish poss(ssjons in the lYnmsula, assembled in Tirol 
in thccarh summer, while the opposing army (hrcnch, Spaniards 
and Piedmont se), commanded by Maishal Catinat was '•lowiV 
drawing together between the Chiese and the Ad ge But 
supply difficulties Inmpcred Jnigene, and the Frcmh were able 
to oecupv the strong positions of the Rivoli defile ibov'e Vironi 
There Catinat thought himself secure, as all the (Ountiy to the 
cast was Veneti in and neutral But Fiigene, while making 
ostentatious pnpnntions to enter Italy bv the \di e or lake 
Garda or the Bresi la road sci retly iceonnoitfcd passages ov cr the 
moiintauis between Roveredo and the Vicenza district On the 
27th of Mayg taking infinite prec aut’ons as to serrerv , 
and requesting the Venetian luthonties to 
no opposition so long is his troops behaved well, 

Eugene be' an his march bypaths thatnoarme had used since 
Charl< s V 's time, and on the 2Sth his armv was on the plains 
His first object wis o ( ross the Adige without fighting, and also 
by'' ravaging the duke of Mantua’s pnvaate estates (sparing the 
possessions of the common people) to induce that prince to ( hange 
sides Catinat was eompleb ly surprised, for he had counted upon 
Venetian neutrality, and when in the search for a passage over 
the low’cr Adige, hugenc’s armv spread to Legnago and bevond, 
h'* made the mistake of supposing that the Austrians intendeel 
to invade the Spanish possessions south of the Po ILs first 
dispositions bad, of cour''e been for the defence of the Rn oli ap- 
proaches, hut he now thinned out his line until it reached to the 
Po, and after five weeks’ (autious manceuvTing on both sides, 
Eugene found an unguarded spot With the usual prec autions 
of secreiy' (deceiving ev'cn his own armv), he crossed the low'er 
Adige in he night of the Slh-gth of July, and overpowered the 
small cavalry' corps th it alone was encountered at Carpi (July 9) 
Catinat at once concentrated his scattered arm^ backwards on 
the Mincio, while Eugene turned northward and legained touch 
with his old line of supph, Rovercdo-Rivoli For some time 
Eugene was m great difficulties for supplies, as the Venetians 
would not allow his bathes to descend the Adige At last, 
however, he made his preparations to cross the Mincio close to 
Peschiera and well beyond Catinat’s left, -with the mttntioa 
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of finding a new supply area about Brescia This was executed 
on the 28th of July, Catinat’s cavalry, though coming withm 
sight of Eugene’s bridges, offering no opposition It seems that 
the marshal was well content to find that his opponent had no 
intention of attacking the Spanish possessions in the Peninsula, 
at any rate Catmat fell bark quietly to the Oglio But his army 
resented his retreat before the much smaller force of the Austrians 
and, early in August, his rival Tess^ reported this to Pans, wncrc- 
upon Marshal V illeroy, a favourite of Louis, was sent to take t om- 
mand 1 he new commander was perhaps the least competent of 
all the French senior officers, and ere long he attacked Eugene in a 
well entrenched position at Chian (Sept i), and was thoroughly 
defeated, with a loss, it is said, of 3000 to the Austrians’ 150 
Both armies then stood fast until the exhaustion of supplies 
compelled them to move, when Villeroy retreated to the Adda 
Both Villeioy and Catinat(whohad remained with him as second- 
in-command), warned the king of the duplicity of the d ke of 
Savov, who, for all the reckless bravery that he had displayed 
m attempting to storm his cousin’s entrenchments, was m reality 
already intending to change sides 
As yet there was no declaration of war by either party 
Preparations were made bv both sides during the year, most 
vigorously of all bv laiuis, who set on foot no less than 450,000 
regulars and embodied militia, and had alwavb prided himself 
fpi bemg first m the field But the d 4 but was disheartening, and 
m the wintir a fresh mishap bcfdl the French Eugene, who 
had taken up his winter quarters in such a wey as to play upon 
Villerov’s fears of an invasion of Naples, surprised Cremona on 
the night of the ist of Fehruarv 1702, and, after a confused fight, 
drew off, taking with him Villeroy as a prisoner The brave 
but incapable marshal was howeter little loss, and the French 
troops, many of them surprised m their beds, had yet managed 
to expel Eugene’s men The rest of the French arm>, instead 
of marching to the guns in the igth-cenlury manner, retreated 
m the i8th-tentury manner, while Eugene quietly resumed his 
winter quarters and his blockade of Mantua 
With the year 1702 the real struggle began Villars and one 
or two others of Louis’s best counsellors urged the king to 
concentrate his attention on the Rhine and the Danube, where, 
they pomted out, was the centre of gravity of the coalition 
This advice w'as disregarded, and with political aims, whuh it is 
hard to imagine, the largest Iremh army was emplojcd on the 
side of the Meuse, while the Rhine front was entrusted to smaller 
forces acting on the defensive In Italy the balance of power 
remained unchanged, except that one of Louis’s best generals, 
Vendome, was sent to replace the captured Villeroy In the 
Low Countries, Ginckell, earl of Athlone, the interim commander 
of the allies (English, Dutch and minor German states) was 
at the outset outmanoeuvred b\ the French (Boufflers), and 
although, in fact, the material ad\’antagt was with the allies, 
who captured Kaiserswerth on the Rhine, the momentary threat 
of a French invasion had a lasting effect on the Dutch authorities, 
whose timidity thereafter repeatedly mined tho best-kud schemes 
of Marlborough, who was obliged to submit to their obstruction 
and their veto This handicap, moreover, w^as not the only one 
under which Marlborough suffered Unless it is 
borougb^a realized and borne in mind that the great captain 
First was struggling against factiousness and intrigue in 
Campaign. England and from jealousies, faint-heartedness and 
disagreements amongst the states who lent their contingents to 
his miscellaneous army, the measure of his achievements in ten 
years seems small But in fact it was marvellous Under 18th- 
century conditions of warfare, and with an army so composed 
that probably no other man in Europe could have held it together 
at all, obstructed and thwarted at every turn, he >et brought 
Louis XIV and France to the very edge of rum 
In this theatre of war the French, in concert with the gamsons 
of the Spanish Netherlands, had fortified a line of defence more 
than 70 m long from Antwerp to Huy, as well as another line, 
longer but of only potential importance, from Antwerp along 
the Scheldt-Lys to Aire in France Besides the “ lines of Bra- 
bant ” Boufflers held all the Meuse fortres'jes below Huy except 


Maestricht Marlborough concentrated 60^000 men (of whom 
12,000 only were British) about Nijmegen m June, and early in 
July, having made his preparations, he advanced directly bv 
Hamont on Diest Boufflers, who had drawn together his field 
army m Gelderland for the relief of Kaiserswerth and the late 
attack on the eail of Athlone, hastily fell back, in order to regain 
touch with the Brabant lines Marlborough, with the positive 
object of bunging his opponent to battle at a disadvantage, won 
the race and awaited the arrival of Bouffler >’ tiied army to strike 
It a paralvsing blow But at the critical moment the Dutch 
deputies forbade the battle, content to see the army that had 
threatened Holland with invasion driven off to a suft distance 
without bloodshed (July 22) Ten days later Boufflers, thus 
easily let go, again advanced from Diest, was trapped by Mail- 
borough and released by the Dutch This time it was a dis- 
obedient general, not the ( ivihan commissioners at headquarters, 
who did the mischief, but after this second experience Marl- 
borough thought It prudent to pacifv the Dutch by besieging the 
Meuse fortresses, several of whuh fell m rapid succession (bep 
tember-October) His return to the Meu.>e led Boufflers to 
suppose that the enemy had a Rhine campaign m view and he at 
once seit off a corps under lallard towards Cologne, standing 
on the defensive himself at Tongres, where for the third time in 
the camptiign he was outmanoeuvreci by Marlborough and saved 
by the deputies at Marlboiough’s headquarters Bouflleis 
hurriedly fell back within the defended area of the lines of 
Biabant, and the campaign closed with the capture of Li^ge by 
the allies (Oct 12) Marlborough was created a duke on his 
return to England in November He had checked the main 
enterprise, or at least (for an enterprise commensurate with tlie 
force employed had scaiccly been imagined) the mam army, of 
the French Lverv man m the army knew, moreover, that but 
for the Dutch deputies the enemy would have been destrojed 
On the Rhine the campaign was, except for two disconnected 
episodes, quite uneventful The Imperialists under a methodic al 
general, the margrave Louis of ] 3 aden, gathered m the Ncckai 
country and crossed the Rhine above Spire C itinat, now old 
and worn out, was sent to Strassburg to oppose the thre iten d 
mvasion of Alsace, and, like MacMalion in 1870, he dar^d not 
assemble his whole fou e either on the Lauter or on the 111 The 
margrave invested Landau (July 29) and with a eoveiing arnv 
occupied the lines of the Lauter about Wcissc r burg, w hic h Catin it 
did not attack Hence Landau, valiantly defended b> Melci, 
had to be sunendered on the 12th of ‘'eptember But at the 
same time the elector of B iv inatook the '•ide of France, surprised 
Ulm, and declared a local war on the house of Austria and the 
“ circles ” of Swabia and Franconia The margrave then, in 
order to defend his own country, prevent the junction of C^ti 
nat’s forces with the elector, and win back the latter to the 
Austrian side, recrossed the Rhine and hurried to Kehl with 
the greater part of his army, leaving a garrison in Landau and 
a corps of observation on the Lauter To co-operate w ith the 
elector, Catmat had made up a corps out of every available 
battalion and squadron (keeping for himself not more than a 
personal escort) and placed it under Lieut -General V illars 
This corps drew away into Upper Alsace and the margrave 
followed suit until the two armies faced one another on opposite 
Sides of the Rhine near Hunmgen But the corps that 
the elector on his part was to send to meet Villars " * 
halted east of the Black Lorest, and although, on the 14th of 
October 1702, after a senes of skilful manoeuvres, Villars crossed 
the Rhine and won the first victory of his brilliant career at 
Fnedlmgen (opposite Hunmgen), it was profitless Soon aftei- 
wards Villars placed his army in winter quarters in Alsace, and 
Louis of Baden disposed his troops in two entrenched camps 
opposite Breisach and Strassburg respectively In Italy Ven- 
ddme, superior in numbers but handicapped by instructions 
from Versailles and by the necessity of looking to the Italian 
interests of King Philip, gamed a few minor successes over 
Eugene A very hard-fought and indecisive battle took place 
at Luzzara on the Po on the 15th of August, 

In the next two years Bavaria was the centre of gravity of the 
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French operations, and only campaigns of the methodical and 
non-committal kind were planned for Italy ^ and the Low 
Countries Villeioy and Boufilers commanded the French in 
the Low Countries, fallard in Lorraine, Villars in Alsace, and 
Vendome in Italy 

In the Nethei lands the French field army was behind the 
lines of Brabant, the Spanish troops in the lines of Flanders 
(Antwerp-Ghent-Aire) Together the two considerably out- 
numbered Marlborough (90,000 against 50,000), but the duke 
managed to be first in the field As early as h ebruary Rhem- 
berg had been taken, and m May he followed up this success 
by the capture of Bonn, returning to the Meuse before Villeroy 
had assembled his army at Diest Marlborough’s plan was 
to break the immensely long line of defence of the hrench and 
Spaniards bv the capture of Antwerp One Dutch corps under 
Coehoorn was to assemble m the Sluys-Hulst region, and another 
under Opdam at Bergen-op-Zoorn, and Marlborough, afte 
mameuvnng Villeroy ’s field aimy out of the way, was to join 
thfin before the fortress Marlborough executed his own share 
of the m ivcmcnt with his usual skill, he pushed back Villeroy 
towards tlie Mthaignc, and at the right moment, gnongthem the 
slip, m irched for Antwerp vu Hasselt Villeroy, soon discovei- 
ing this, hastened thither as fast as possible, and the Dutch 
generals enabled h'm to emerge from the mameuvre with a 
handsome victory, for Coehoorn (in order to fill his own pockets, 
It has been suggested) h id dtp irtc d on a raid into West h landers 
and Opdam was left alone at Isc < keitn in front of Antwerp, where 
Boufilers and the Spanish geiflral I5(d nai surprised him (June 
30) and put his corps to flight before Marlboiough could come 
to his assistance In disgust the great captain then resigned 
himself to a war of smill sieges on the Meuse Ihe campaign 
dosed with the capture of Huy (Aug 35) and Limbouig 
(■sept 27) On th( Rhine great projects were entertained 
by the hie leh, nothing less than the capture of Vienna by a 
combined FrcUico-Biv inan-Huugiriau army being intended 
Villars began by eiptunng Kehl (M in n 10) under the \ery e>cs 
of the margrave, who dared not risk i battle lest the B ivaiians 
coming up 111 hij rcir should dcstro\ his weikined innv Ihc 
Bavarians had in fact no such intention Inc ilccLoi, whin 
cirrymg on a trifling war with a sma'I imperial army under 
Count Slyrum, insistc d that Villars should ( o-,s the Fd ick Forest 
and join him, which Villars was unwilling to do thus early m th< 
year, as two-thiuls of his oflietis \/ero as usual on leave or 
detached on recruiting duties Courtur though he wis, tlw 
marshal would not stir even m spite of the king’s ordci-- until h 
was readv At the end of Apiil, leaving lallaid alone to delend 
Alsut and Lorraine agunst the mai grave, Villars plunged into 
the <lc files of the Bliek Forest ind on the 8Lli of Jlay joined th< 
elector it Fhingcn All seemed favourable foi the advance on 
Vienna, but at the last momen'- the eketor half repented of nia 
alliance with the cmmios of (iLinunv md pioposod instead i 
junction with Vcndnme by way of iirol This p»-opos il came 
to nothing, the lirolcse were soon roused to revolt b r the mis- 
conduct of the ill-disciplined Bavarians, and Vendome, who, like 
Luxembourg, was a gi int in battle and a sUigg ird m camp, would 
not stir The active \hllars meantime was reduced to impotence 
and faced Styrum in an entrenched camp at Dillmgeu on the 
Danube, neither side offering battle 

Villars had posted a protective force at Ulm to contain the 
margrave’s army should it turn back upon him, and this, after 
an engagement at Munderkingen (July 31) induced th( cautious 
Louis to return to the Rhine Five weels later, hoveever the 
margrave returned in full force, and moving by the right bank 
of the Dinube reached Augsburg on the 6th of September 
The elector, returning from his futile 1 11 ol expedition, had already 
rejoined Villars at Dillingen, and the marshal persuaded him to 
attack Styrum before the two imperial generals could 30m 

^ In this year began the Camisard insurrection in the Cevennes 
which nece -itated the detachment of a considerable body of troops 
from Vend6me’s armv in Italy Similarly both in ^l^ol and 1703 
the Hungarian insurrection compelled the Viennese government 
to keep back the reinforccmeuts of which Eugene stood in need 
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forces The result was the battle of Hochstett “ (Sept 20) in 
which the elector and Villars won a great victory, at a lo >s of 
only 1000 men to Styrum’s 11,000 Rarely indeed had an 18th- 
century general so great an opportunity of finishing a war at one 
blow But even Villars saw no better use for the tiocbstett, 
victory than the unimpeded junction of his own army / ^03 
and Tallard’s and winter quarters in Wurttembcig, and tne 
elector on the other hand was principally anxious to evict tne 
margrave’s army from his dominions The question Wiis referred 
to Ve-sailles, and another month passed awav m inactivity 
lallard remained on the Rhine, and Villars in disgust applied 
to be recalled The margrave, entrenched as usual, kept ti>e 
field for another month and then retired to the Lake of Const met, 
where, m a still unexhausted district, he spent the winter Tn^ 
elector wintered m the Iller with the combined army Tal'aiJ 
mcvinvvhile invested Larxlau and defeated a det lenmeiit sent ii o a 
Marlborough’s distant army to rehe\e the place m the battle 
of Spire (Nov 10), which was almost as costly to the alius 
as Hochstett Landau surrendered on the 12th of November 
Old Breisieh, besieged by Vauban, capitulated on the 6th of 
September Thus in Germany, though the grand advance on 
Vienna had come to nothing, the French had won two important 
victories and established an army in Bavaria More than 
this, under the prevading conditions of warfare, it w as impossiole 
to expect In Italy, on the other hand, Vendome, althougn no 
longer opposed by Lugene, aemeved nothing After aril 
towards Trieste he was brought back liuir ediy by the ne.\-. 
that Victor Amadeus of Savoy had ehtngtd sid.s, and thou,n 
he was victorious in a few skirmishes and rc-establishcd toiu i 
with Fiance by c ipturing Asti, he failed to prevc it the Imperial- 
ists, under Guido Starhemberg, from slipping past his positJ>ai 
m Lombardy and joining the duke of S iv oy in Piccli lonl 
The campaign of 1704, though 111 the Low Countries and in 
Italy piacticallv nothing was done, is mcmoriblc for what wao 
probablv the gicalcst strategical operat on in the iSth eentui y, 
Mailborough s m irth to the D.inube At the outset the elec it 
and Mvrsm (Villars’ suetessor) were on tht Ilkr, betwetn I lin 
and Mtmmmgin, lallard between Str issburg and Lindm, 
Villerov as usual between the Brabant line > and the Meu e 
Between Villerov and 1 1 Hard the le was a small loree on lue 
Moselle, mtu led to reinforce either On the otlar side tne 
Margrave Louis was in the btoi k u h-Fmgen region with his 0 a 
army and the relic of Styi urn’s, but bi mg '■cipoiisilile for guai di g 
the whole of the Middle Rhine as well as for opposm^ the cketi 1 
he was weik everywhere, and hi-> delenee of th( Rhine \ t'. 
prirticallv lim’ted to holding the “lines ol SuoHhofcn, ’ a 
defensive pos t ion nt ir Buhl m Baden W ith Breisach md Kehl 
in their o \n hands, the Frciu h were mure or less closely in loui h 
with their comrades m Bn 111 1, and I ill ird (Oinond i hr,e 
body of recruits for Marsin s armv through the Bliek Fercst 
defile'. But in doing so he lost most of them b\ dcsirtioii, tl e 
margrave’s army dogged his march, and m fact no Rbise s a 
regular line of communication was established 1 iius oanuhi 
the five armies (Marlborough’s, Faigcne’s, i all ird s, Cfl/npme/i 
Marsin’s and the n argrxvc’s) engaged in this theatre 
of war, were mo\ ing md facing m all directions m turn in a mo t 
bewildering fashion Marlborough’s purpose at any rate w e> 
quite definite — to transfer a large corps from the Low Countries 
to Bavaria and there in concert w ith the allies m that qua’ t r 
to crush the elector decisively He took no one into lu. c..i ‘ - 
dence The timid Dutch were brought, not without ditficu.tv, 
to assent to a Lower Rhine and Moselle campaign, of miuh tne 
same sort as the Bonn expedition of 1703, but rathir thm be 
burdened with Dutch counsellors he forwent the assistance of 
the Dutch troops Ihese were left under Overkirk to defend 
the Meuse, and English and English-paid troops alone took part 
in the great venture Meanwhile Tallard and Mar in, uu'ted 
at the moment of handing over the recruits, had promptly 
separated again Tallard, Villeroy and the Versailles strategists, 
* Tought on the same battlefield as was Blenheim next ear 
the latter is consequently called by some tlio “ second battle ctf 
Hochstett '* 
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well aware that Marlborough was ascending the Rhine, thought 
that a diversion on the Moselle was intended, and the feeble 
warnings of Marsin, who half suspected the real purpose, were 
disregarded Villeroy remained in Brabant for fear that 
Uverkirk would take a few towns in his absence 
Marlborough calculated that as he progressed up the Rhine 
the French would collect to prevent his crossing, instead of them- 
selves passing over to join the elector and Marsin Thus the 
expedition would reach the Neckar mouth, without its true 
purpose being suspected, and once there Marlborough would 
vanish from the ken of the defenders of the Rhine, to reappear on 
the Danube where he was least expected On the 12th of Mav 
the army crossed the Meuse at Ruremond, on the 23rd it reached 
Bonn, on the agth Mainz On the 1st of June the puzzled hrench 
noted preparations for bridging the Rhine at Philipsburg But 
two days later the English had turned to their left into the valley 
of the Neckar On the loth of June Prince Eugene and on the 
i 3th the margrave appeared at the duke’s headquarters to concert 
operations It was arranged that the margrave was to join 
Marlborough and that Eugene should command the Stollhofen 
Marh other forces on the Rhine, fur J allard, it seemed, 

borongb'M was about to be joined by Villeroy ^ and Marlborough 
March to tba'^nm that these marshals must be kept west of the 
Daaube Rhine for the six weeks he allowed himself for the 
Bavarian enterprise The margrave’s army duly jomed Marl 
borough’s on the 22nd of June at Ursprung, 12 m north of Ulm, 
where the clecteir and M xrsin were encamped 1 he endurance of 

Marlborough’s corps, as displayed in the long march from Rure- 
mond, was not the least extraordinary feature of the operation 
For 1 8th centurv troops such performances were generally provo- 
cative of desertion, and involved the rum of the army that at- 
tempted It But Prince Eugene, we are told, was astonished at 
the fine condition of the army On the French side meantime all 
was perplexity, and it was not until a week after the margrave 
and Marlborough had united that a decision was arrived at by 
Louis XIV , in whose eyes the feeble corps of Eugene sheltered 
in the lines of Stollhofen constituted a grave menace for Alsace 
and Lorraine Villeroy ’s main body from the Meuse had after 
Its first hesitatioits followed up Marlborough, m readiness for the 
supposed Rhine and Moselle campaign, and was now about 
Landau I'allard with the smaller half of the united armies 
was to advance by Breisich and to “ try to capture Villmgen ” 
Villeroy was to watch Eugene’s corps, or rather the Stollhofen- 
Buhl position, and the small Moselle corps was to remain west 
of the Rhine 1 his meant conceding both the initiative and the 
superiority in numbers to Marlborough 

Ihe duke had now manccuvred himself with brilliant success 
from one theatre of war to another, and had secured every 
advantage to him>elf llis method of utilizing the advantage 
showed his mastery of the rules of the strict game that, with the 
instinct of a great captain, he had just set at nought From 
before Ulm he sidled grielually along the north side of the 
Danube in the hope of finding an unguarded passage He and 
the margrave exercised the general command on alternate days, 
and when on his own day he arrived opposite Donauworth, 
knowing Louis’s caution, he thought that direct attack was better 
than another two da\ s’ extension to the east Moreover he needed 
a walled town to serve as a magazine instead of Nordlingen, which 
he had used of late, but which could not serve him for operations 
over the river In the late afternoon of the 2rst the army was 
flung, regardless of losses, against the entrenched hill of the 
Sthellenberg at Donauworth, where the elector had posted a 
Campaign oa strong detai hment 1 he attack cost 6000 men, but 
the Danube, it was successful, and of the 12,000 Bavarians on 
the hill only 3000 returned to their mam body, which 
had now moved from Ulm to Lauingen Passing the river, the 
allies besieged and took the small fortress of Ram, and thence 
moved to the neighbourhood of Augsburg, thoroughly and 
deliberately devastating the countr)'side so as to force the elector 
to make terms The best that can be said of this ba'-berous 
* Even Villeroy it appears rose to the situation thus far but the, 
king only allowed him to send 25,000 men to Tallard 


device, more or less legitimate m the days when the quarrel 
was the people’s as much as the prince’s, is that Louis XIV 
had several times practised it Its most effective condem- 
nation 18 that military devastations, in these purely political 
contests, were entirely unprofitable Louis had already found 
them so, and had givcm up Uie practu e. In the present case the 
acts of the allies only confirmed the elector in his French sym- 
pathies, while at the same time Marlborough’s owm supplies ran 
short, his convoys were harassed and his reconnaissances 
impeded Ihe movements of the two armies were but trifling 
Marlborough, though superior, was not decisively superior, and 
his opponents, well entrenched near Augsburg, waited for 
Tallard and (in vam) for Villeroy Marlborough marked time 
until Eugene should join him 

There were now five uimics in the field, two allied and three 
French Ihe centre of gravity was therefore m Villeroy’s camp 
If that marshal followed Tallard, even hugmes junction with 
Marlborough would not give the latter enough force If 1 allard 
alone joined the elector and Eugene Marlborough, the game was 
in the hands of the allies But none of the possible combinations 
of two armies against one were attempted by either side Eugene 
did not venture to lexve Villeroy ’s front to attack Tallard, who 
was marching by Kchl-Villingen-Ulm on Augsburg, but when he 
knew that 1 allard was on the move he slipped away from 
Villtroy to join Marlborough In turn, lallard and tl e elector, 
aware of Eugene’s march, could have left Marlborough to his 
sieges and combined against Eugene, but thev were well content 
to jom forces peaccabl> at Augsburg Worst of all, Villeroy, in 
whoso hands was the kc\ of the situation, w^as the nearest to 
Versailles and the least capable of solving the knotty problem 
for himself When the king bade him follow Tallard to Villmgen 
he hesitated, and when he had made up his mind to tr\, Louis 
hud changed his and ordered him to detain Eugene (who was 
already far away) m the Stollhofen lines Ihe last stage of the 
eampaign was brief Marlborough and Eugene had in mind a 
battle, Tallard and Marsin a war of manoeuvre to occupy the 
few weeks now to be spun out before winter quarters were due 
The two allied armies met in the Danube valley on the 6th ol 
August If the enemy remained on the south side Eugene was 
to cross, if they rccrossed to the north bank Marlborough was to 
follow suit The margrave Louis of Baden had been sent off to 
besiege Ingolstadt as soon as Eugene had come within a safe 
distance The i8th century general relied far more on himself 
than on the small surplus ot force that Ins army, in the con- 
ditions of that t'me, could hope to have over its opponent 
When therefore the I rt ncli and Bavarians were repoi ted opposite 
Eugene on the north side, Marlborough crossed at once, and 
without waiting for the margrave the two great soldiers went 
forward On the 2nd of August (see Blenhfim) they attacked 
and practically destroyed the armies of Tallard, Marsin and the 
elector 

The campaign of 1705 was uneventful and of little profit to 
either side Marlborough’s army had returned to the Low 
Countries, engaging en route in a small campaign in the Luxem- 
burg and Thionville region, which was defended with skill and 
success by Villars Villeroy had also returned to Brabant and 
retaken Iluy With him was the now exiled elector of Bavaria 
On the i8th of July, after a series of skilful manoeuvres, Marl- 
borough forced the lines of Brabant at Elissem near Tirlemont, 
but not even the glory of Blenheim could induce the Dutch 
deputies to give him a free hand or the Dutch generals to fall in 
with his schemes Fling Louis was thus able to rein- 
force Villeroy betimes from Villars’s Lorraine armv, 
and the campaign closed with no better work than the ° 

razing of the captured French entrenchments On the Rhine 
Villars, with a force reduced to impotence by the losses of Blen- 
heim and the detachments sent to Villeroy, carried on a spiritless 
campaign about Hagenau and Weissenburg against the margrave 
Louis In Italy alone was there any serious encounter Here 
Vendome’s army and a fresh corps from France were engaged in 
the attempt to subdue Victor Amadeus and his new Austrian 
allies (Starhemberg’s, originally Eugene’s army), and they w«re 
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SO far successful that the duk( implortd the emptror to send a 
fresh army fiugene comnundt d this army, opposed to which 
wis a force under Vendome’s brother Philippe, tailed the Grand 
Prior This man, a lazy diletl mte, let himself be surprised b> 
Eugene’s fierte attack on the line of the Addx Ihe day was 
restored however, and the Austrians were beaten off, thanks to 
Vtndome’s opportune arrival and daunUtss courage (battle of 
Cissano, Aug 16) Nevertheless, the subjugation of Piedmont 
was put off until next > ear, by Louis’s ordtrs 

1706 was a bad >ear for the Ireneh At the very outset of 
the campaign in the Netherland'., Villeroy, heinng that some 
of the allied contingents that ( omposed Marlborough’s army liad 
^^fused to join, went forward from his new deh nsive lines along 
tlie Dyle and offered battle Marlborough would probably have 
fought in any case, but being joined in time by the belated allied 
fontingents, be was able (May 12) not only to win but also to 
prod by the glorious vk tory of Ramillies {qv) on the 12th of 
Ma) This was one of tlie few eases of thoiouglily efficient and 
suci essful pursuit m the military history of the 17th and 18th 
centuries "ihe whole of Flanders and Biabant, except a few 
minor fortresses, fell into his hands within two 
Raminies, These too fell one after the other m August 

and September, and the British cav'aliy crossed the 
French frontier ntself But on the Rhine the mactivity of 
Louis of Baden had allowed Villars to transfer the bulk of 
his army to the Netherlands Vendome, too, was sent to suc- 
ceed Villeroy, and Marlborough made no further advance 
Louis’s two most brilliant commander^ devoted themselves to 
organizing the defence of tlie French frontier, and did not 
venture to interrupt Marlborough’s sieges 
In Italy the campaign had, as before, two branches, the con- 
test for Piedmont and the contest between the French forces 
m I ombtrdy and the Austrian second army that sought to join 
Victor Amadeus and Starhemberg Ihe latter, repulsed by 


V"endome at Cassano, had retind to Brescia and Lake Garda, 
Vendome following up and wintering about Castiglione and 
Mantua, and in April 1706, profitmg by Eugene’s temporary 
absence, Vendome attacked the Imperialists’ camp of Mon te- 
ch laro-Cakinato His intention was by a night march to 
surjinse the post of Ponte San Marco on their extreme left, but 
when clay came he noticed that he could give battle to the 
enemy ’s left wing at Call inato before their right from 
Montechiaro could intervene Ills onset broke up ^caaa. 
the defence completely (battle of Calcinato, April 19), and he 
hustled the fragments ot the Imperialist army bark into the 
mountains, where Eugene had the greatest difficulty m rallying 
them Until the middle of June Vendome completely baffled 
all attempts of Eugene to slip past him into Piedmont He was 
then, however, recalled to supersede Villeroy in Belgium, and 
his feeble sueces'-ois entirely failed to rise to the occasion 
Philip of Orleans, with Marsin and the due de la FcuiUade as 
his advisers, was besieging Turin, trying m vain to remedy the 
errors of the engineers and the constant repulse of small storming 
parties by a savage bcmihaidment of the town itself As soon 
as he knew of Vendome s departure Prince Eugene emerged 
afiesh from the mountains, and, outmanoeuvTing the hrench m 
Lombardy without the least difficulty, hurried towards Turin 
Victor Amadeus, leaving the defence to the Austrian and Pied- 
montese infantry, escajied through the besiegers’ lines and 
joined his cousin with a large force of cavalry On 
the 7th of September they attacked the I<ren< h lines *** 

round lurin Owing to the disagreements of their 
generals, the v arious c orps of the defenders, though superior m 
total numbers, were beaten m detail by the wtll-contertcd attacks 
of Eugene, Victor Amadeus and the Turin garrison Marsm was 
killed, many of the boldest officers in the army lost heart, and 
Philip retreated ignomimouslv to Pinerolo Although m the same 
I week I icut -Geneial Medavy -Giancey inflicted a severe defeat on 
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the Au*:'” is wlio \<ere still left m Lombardy (Castiglione, 
Sept o) the bittle of Turin practically ended the war m Italy 

Both in the north and in the south the tide had now receded 
to the frontiers of France itsilf Louis could now hope to gam 
Chaaglag objects of the war only partially and by sheer 

Cottditioaa endurance But it is from this ver> point that the 
oHbe)Var pKneh nptritions cease (though only giadiially 
it IS true) to be the ill defined and badly-joined pitchwork of 
forays and cordons that they h id hitherto bv-en In the place 
of Tallards, Marsms ind Viih rove Louis made up his mmd to put 
hisVillars, Vtndomcsand Berwicks, ard ahoveall the approach 
of the allied armies roused m the hrenen lution itself a spirit of 
national defence which bears at legist a faint resemblance to 
the great upnsmas of 1792 and 1870, and under the prevailing 
dynastic ind professional conditions of waifare was indeed a 
startling phenomenon For the gathering of this unexpected 
moral force 1707 afforded a year of lespite The emperor, desiring 
to occupy Naples and I ombnidy with Ihe least possible trouble, 
agreed to permit M6da\y-Gran<^ey to bring off all the Italian 
garrisons, and with these and the militia battalions of the Midi 
Marshal lcss6 formed a strong army for the defence of the 
Alpine frontier In Spain the campaign opened with the brilliant 
success of Berwick at Almanza In Germany Villars not only 
pricked the bubble reputation of the lines of Stollhofen,^ but 
raided into B ivari i, penetrating as far as Blenheim battle- 
field be foie he gave up the attempt to reuse the Bavarians 
again The Imperialists and Piedmontese m the south siicce-^ ded 
11 tui ning tnc Alpin-' barrier, but they were b’^ought to a complct*' 
standitiU ’oy Tesse’s gilhnt defence of Toulon (August) and 
having, like their preclei e ssor-i m 1692, roused the peasantry 
against them tliev retired over the mountains In Belgium 
the elector of Bavxrii, who was \iccrov there for King Philip, 
and was seconded b/ Vendomi , remained quiescent about Mens 
and Gembloux, while Marlborough, p<ird>ied more completely 
than ever before by the Dutch, spent the summer inactive m 
tamp on the Ghecte 

The respite of 1707 h id cnabhd Louis to gather his strength 
m Flinders Heneeforward oporaticns on the Rhine and in 
Dauphind are of quite secondary m portince, so much so that 
Eugene and the mun Austrian army are alwavs found m the 
Low Countries lighting side by side with the Anglo all ed arni> 
of M irlhoruiK h 

In 1708 Lm cno fortsiw this shift of the ccntic of gniity and 
arranged wi h Af irll) trough to U'^nsfer tlic aimy wlmh w is 
Campaign o‘'tensibly destined for the Rhine campii'm to 
oti708 Brabant, repaying thus the debt of 1704 Indeed 
the mam army of the French was maikedi) supmor in numbers 
to Marlborough’s and h irdlv mfc nor to M irlborouglTs and 
Eugene’s combined PI icing the elector of Bivana, with Ber- 
wick to advise him, at the head of the sm ill army of Alsace, he 
put hiS >oung grandson and heir, the duke of Buigundy, at the 
head of the gicat army which as'^emblcd at Valcncicrmcs, and 
gave him Vendomc as menton But the prince was pious, mild- 
mannered unambuions of military glory and also obstinate, 
and to unite him with the fiery, loose-li\ mg and d irmg Vendome, 
was, as Samt-Simon savs, “mixing fire and water” At the 
end of ^lay opemlions began Vendome advanced to engige 
M irfi crough before h ugene, whose purpose had become known, 
should join him As the French came on towards Brussels, 
Mai Iborough, who h id conn ntrated at H il, fell back by a forced 
maren to Loin am Vendome having thus won the first move, 
there was a pause and then the French suddenly swung round to 
the west, and began to overrun Flanders, where their agents had 
already won o\(.r irnnv of the officials who had been installed 
by the allies since 1706 Ghent and IJruges surrendered at once, 
and to rc"im for King Philip all the country west of the Scheldt 
It only remained to take Oudenarde On the dav of the sur- 
render of Ghent Marlborough was in pursuit, and one long forced 

■' 1 he mv’'p’rave Louis of Baden hid died during the winter of 
1706-1707 He was succce U d bv the meompettnt margrave of 
Bayreuth, who was soon displaced This general's successor 
was the elector of Hanover, afterwards King George I of England 


[ march brought his army almost within striking distance of the 
I receding ci cmy But though Eugene himself had jomed him, 
Eugene’s army was still fur behind, and the duke was stopped by 
demands for protection from the ofiicials of Brussels Vend., me 
soon moved on Oudenarde But sc^iv'c!/ had he begun this 
nvestment when Marlborough was 1 pon him The duke dis- 
cussed the situation with Eugene, who had placed himself under 
his friend’s orders Marlborough was half mclined — another 
generd would have been resolved — to wait for Eugene’s troops 
before giving battle, foi he knew that Venddme was no 01dm my 
opponent, but Eugene counselled immediate action lest the 
prench should escape, and relying on his own skill and on the 
well-known disunion in the Prench headquarters, Marlboroigh 
went forward As he approached, the French ga\c up the siege 
of Oudenarde and took up a position at Gavre, 7 m 
lower down the Scheldt, so as to be able to act “ eoaerfe 
towards either Ghent or Oudenarde Marlborough’s advanced 
guard, boldly handled by Cadogan, slipped m between G"'m e and 
Oudenarde Atome the dissensions intheFremh headquarters 
became flagrant Vendome began to place part of the army m 
position along the river while the I’uke of Burgundy was po^tm 
the rest much farther back as another line of defence Cadogan 
was thus able to destroy the few isolated troops on the rutr 
Thereupon \endome proposed to the duke to advance and to 
destroy Cadogan before the mam body of the allies came up, Lut- 
the young prince’s hesitations allowed tic (hance to pas. He 
then proposed a retreat on Ghent “ It is too late,” rtplud 
Vendome, and formed up the army for battle as best be maid 
Ihe alli((I mam body, maiching with all speed, crossed the 
Scheldt at all hazards and joined Cadogan In the ercoantfr- 
battle which followed (sec Oi denarde) M'^rlborough sepai Utd, 
cut off and destroyed the French right wmg Ihc Frcncii ic 
treated m disordc r on Ghent (July ir) w ith a loss of i f;,ooo n en 
Nevertheless Oudenarde was in no way decisive, and for tbc n ^t 
of the campaign the two aimics w indcrtcl to and fro in Gic UiU .1 
way Berwick, recall d from Alsace, mameuvred about Douav, 
while Vend -me remained ni ir Ghent, and between Siicp^e of 
thmi Marlborough s and Eugene’s armies devoted 
thcmsclv ts to the siege of Lille In this town, cne c' 'aubau’s 
mast( ipieccs of fortifie ition, the old Mar'^lnl Bouff e’-s 1 1 under- 

take n the d ‘fence, and it ofiercd a long end unuuja' '‘'all mi 
resistance to Eugene’s army Iilailboiougii cov'tred tii t' < 
Vend ime manexuvicd gi idually round ind joined Bti\ ix 
but though 90,000 and later 120,000 strong, they did not tt u' 
him Berwick was a new element of dissension in the distiae ' d 
he idquartcrs, and they limited their eliorts first to attcn'ting 
to intcn ept a huge convoy of aitillciy and stores that the dlu 
brougnl up fiemi Brusspls tor the siege ’ and secondly to df drey 
another conv oy that vv is brought up fioni Ostend by the Gene al 
Webb known to readers of Lmond Ihe futik attack up^’ii the 
second convoy is known as the action of Wynendnl (Sept 
28) The onlv other ini ideat of the campaign m the open w is 
an unsiiecc-.'iful r'^id on Biussels by a small eorps unuer the 
elector of Bav ina from the kicscllc via Namur 

On the 8<h of December the brave old marshal surrendered, 
Eugene comjilimcntmg him b\ allov/mg lum to dictate thi tern s 
of capitulition Ghent and Bruges were retaken bv the alias 
without difliculty, end, to add to the disasteisof Oudenarde and 
Lille, a terrible winUr almost completed the rum of Fnnre 
In despair I ouis negotiated for peace, but the co'ihtion olftr' d 
such humiliating terms that not only the king, but — wk t in the 
i8th century was a rare and memorable thing — his p ople al o, 
resolved to fight to the end ihe luinous viirler giv'e force to 
the spirit of defence, for fear of staivation, inducing someth’ ag 
akm to the courage of despair, bi ought lens ot thousands of 
recruits to the colours 

Of the thiee invasions of France attempted m this memorable 
year two were insignificant On the Rhine the elector of 

® An excellent illustration of i8th century views on war is aflfordcil 
by the fact that the conipleti,ly successful defence of thi« convoy 
was regarded by his couiemporaxies as Marlborough's greattst 
triumph 
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rfanovcr (King George I ) was held m check by the due 
d’Harcourt on the Lautcr and finally retired to the lines of Stoll- 
hofen, while asmallcr allied corps und'='r the Imperialist 
general Count Mticy was defeated with heavy loss 
by Harcourt’s second in command, Du Boiirg, at 
Rumcrshcim in Upper Als ire (Aug 26) On the Alpine frontier 
Berwick, abandoning the fashionable method of “ hnes,” pre- 
p ired a remark ible s)stcri of mobile defence pivoted on 
ljrnn9on, on which Victor Amadeus’s feeble attacks made no 
impression These aff urs w ere little more than diversions The 

mam, indeed the only, attack was Marlborough’s and Eugene’s, 
and the Ma^plaquet campaign, is one of the few episodes of 18th- 
century warfare that retain a living and passionate interest 
Long before this Marlborough had proposed to dash straight 
forward into France, masking the fortresses, but this scheme was 
loo bold even for Eugene, v/ho preferred to reduce the strong 
places before going on Lillc having been successfully bcsicgi ( 1 , 
rournai was the next objective, and — while Villars and his 
lieutenants Montesquio 1 and Albergotti lay inactive m thcir 
entreni hments at Bethune, Douai and Denam on the Scheldt, 
training tluir thousands of recruits and suffering severely fio.n 
cl e famine that folk wed upon this bad winter — tue allies sueU 
dtnlv and secretly left, their camps before Lille as if for an attae k 
on the Douai lines (June 26-27) But before noon on the 27th 
the) had invested Tournai A few days afterwards their sage gvi > 
f line up from Menm by water (down the Lys and up the Scheldt) 
and the suge was pres-^ed \/ith intense vigour But it was the 
31 d of September before the citulel capitulated Then Marl- 
borough, free to move again, transferred his army secretly and 
b\ degn es to the n /tr Ilamc, be> und Vill ars’e right East of St 
Cihislain Villars’s long lines of earthworks were but thinly held 
and after a march of 170 m in 56 hours through rain-sodden 
country, the allied advanced guard passed through them un- 
opposed (Sept 6th) Mons, too, wa, wea^ ly held, and Marl- 
boiough hoped by the rapidity of his operations to take it before 
Villus could interrupt h’m Based on Mons and Brussels, he 
could then, leaving the ma/e of fortresses in the Arr -Valen- 
ciennes region to hiS right, push on (is eighty \ ears aftervards 
Coburg attempted to push O") straight to the hcirt of France 
But Villars also moved qaieklv, and his eager arm} was roused 
to enthus! ism by the ariival of Marshal Boufflers, who, senior 
as he was to Villars, had come forward again at the moment of 
danger to serve as his sei ond in command Thinking that the 
allies were somewhat farther to the cast than they were m fad, 
the French marshal marched secretly, screened bv the broken 
and wooded ground to tiie south of the fortress, and occupied 
the gap of Aulnois-Malplaquct (Sept 9), one of the two ^ 
practicable passa^^es, where he set to work feverishly to 
entrench himself Alailborough at once realized what had 
happened, and giving up the siege of Mons brought his army to 
the south-east of the place Preparing, as at Oudenarde, to 
attack as rapidl} as his bngad ca e n the scene, he cannon- 
aded the French working paities and drew the return fire of all 
Villars s guns At this ciisis the duke submitted the question 
of battle — iinwillmgl} as one may imagine — to a coum il of war, 
and Eugene himself was opposed to fighting an improv iscd battle 
when se^ much was at stake Otheis thought the capture of the 
little fortress of St Ghislain was the best solution of the problem, 
and it was not until the nth that the allies delivered their attack 
on the now thoroughly entrenched position of the 
p aque prench The battle of Malplaquet (qv) was by far 
the most desperately contested of the w ar In the end Boufflers, 
who took command when Villars was wounded, acknowledged 
defeat and drew off in good order, the left to Valenciennes, the 
right to Bavay and Le Quesnoy Eugene was wounded, and 
Marlborough, after the most terrible experience m any soldier’s 
lifetime, had only enough energ}' remaining to take Mons bcfoie 
he retired into winter quaitcrs The loss of the French is given 
variously as 7000 and 12,000 The allies sacrificed no less, 
probably more, than 20,000 men, and if the English and Austrian 
survivors could count themselves the bravest soldiers alive, one 
^ The other, scarcely It'^s celebrated, 13 that of Jemappes 
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considerable part of the allied army at least, the Dutch contin- 
gent, was ruined for eve Even at Fonteno}, t'urt}-six }ecrs 
later, the memor} of MaJp’ joct made them faint-hearted 
I'Tom his bed the wounded "ViiUrs v-rotc triumphantly to Louis 
“ If God gives us another defeat like, this, your majesty’s 
enemies will be deslrov cd ” 

In 1710 Villirs lav entrenched behmd a new senes of lines, 
which he called Ne plus ultra and wl ith extended from Valen- 
ciennes to the sea Marlborough made no attempt 
to invade France from the side of Mons, for Villars it 
the head of the army whu h had been through the 
ordeal of Malplaquet was too tirrib „ 11 opponent to pa'-s bv 
With impunity In England, too, the . 1 ti-Marlborough partv 
was gaming the upper hand in the queen s council bo M irl- 
borongh took no risks, and returning to the Lille side, captured 
Douai (June 26) and Bethune (Aug 26) No attack v\c.s 
attempted upon the lines In Dauphiik, Berwick again 
repulsed Austrians and Piedmontese 

1711 /as Marlborough’s last campaign, and it was remarkable 
for the capture of the Ne plus lines bynianceuvrcs that must 
be rc( orded as being the ne phis ultra of the i8lh-( i ntury way of 
making war by ‘-tratagem In May the sudden ileath of tl e 
emperor completely altered the political ouf look, for his successor 
Charles was the coalition’s claimant to the throno of Spam, , 1 d 
those who were fightm" for the “ balance of power ” could ro 
tolerate a new Charles V than they could see Louis XI\ 
become a Ch irlemagne Before the allies could agree upon anv 
concerted ai lion, Ivugene’s army had departed for Germ in^ , 
and Maryborough alone was left to face Villars’s great army Li L 
m pursuance of the polity of passive endurance the marsh B 
remained on the defensive behmd the lines, and MariborouBi 
determined to dislodge him What forte could not aeliieve the 
duke trusted to obtain by ruse The lines extended from the 
sea along the Canchc, thence to Arras, and along the Sensee to 
Boucham on the Scheldt Marlborough held Lille, Toumai, 
Bethune and, in front of these plates, Douai, while V'llars’s strong 
places, other than those in th lines, were Valenciennes, Corde, 
Le Quesnoy, &c As the western part of the lines, 
besides being stiong, wtn, worthless from the 
invaders’ point of view betause their capture could 
not lead to anything, Marlborough determuiecl to pass the barrier 
between Arras and Boucham Here the front was difficult of 
access, because of the inundations and swamps of the Sensee 
valley, but two causeways crossed this valley at Arleux ai cl 
Aubanehoeil-au-Bac respectiveh On the 6th of July Mail- 
borough, who had encamped m the plain of Lens, sent a detach- 
ment to capture Arleux He then marched av\ay to the west 
as if to attack the lines between Arras and the headwaters of 
the Canche Villars followed suit, but left a corps behind, is 
Marlborough had expected and desired, to retake Arleux Ihe 
commander of the garrison then sent urgent messages to say that 
he could not hold out, and Marlborough sent off Cadogan to 
relieve him Cadogan, the onh^ offit er in the army in the duke s 
confidence, moved slowly, and the garrison had to surrender 
(July 22) Villars razed the defences of Arleux The plot 
of the comedy now thickened Marlborough lost his usual 
serenity, and behaved m so eccentric a manner that his own army 
thought him mad He sent off one part of his fortes to B6thune, 
another back to Douai, and ordered the sm<all remainder to 
attack the lines betw-een the Canche and Arras, where, is 
ever} one kne.v, Villars’s whole aniay was massed 
On the 24th of August he person allv reconnoitred **orough's 
the lines with a large staff, and calmly gave his ^t»o<suvre 
generals instructions for the lines to be stormed But Cadogan 
was hastening to give the duke’s real orders to the corps at 
Bethune and Douai In the night of the 4th/5th of August 
the mam army set out for Aubanchoc’l-<iu-Bac, at the highcsl 
possible speed The Scarjae wois cro'-sed, the Bithame column 
came in punctuallv, and the word was passed dowm the ranks 
that Cadogan had crossed the lines at Arleux Thereupon the 
pace was increased, though thousands of the infantry fell out and 
scores died from exhaustion Five hours ahead of the French 
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army and level in the race \vith Villars and the cavalry, the red- 
coats crossed the river at Arku\, while Marlborough and the 
horse huiried on to Aubanchocil-au-Bac, crossed there and 
turned back along the Sens^e lo meet the h rear h sejuadrons The 
army reassembled between Aubanchocil-au-B c and Cambrai, 
and Its leader, declining Villars’a offer of a battle in front of Cam- 
brai, manoeuvred still farther to the east and invested Bouchain 
The siege, covered by a strong “ line of circumvallation ” wh'ch 
Villars did not attempt to attack, ended with the surrender of 
the place on the 13th of September, and so terminated a senes 
of manauvres vhuh to the modem mind is so extraordinary as 
to be almost incredible In December of this year, his party 
opponents in England being now triumphant, the man who was 
so consummate a master both of tlie i8th-eentury and the 
Ramilhcs-Oudenuide methods of making war was dismissed the 
service in disgrace In June 1712 the Britisli eontmgent, under 
the duke of Ormonde, withdrew fiorn tlic I ow Countries, the dis- 
content of the men at Marlborough’s d'sgrice breaking out in 
open mutiny, and thus ignominiously ended the career of the 
army of Blenheim and Malplaquet I he coalition practically 
dissolved 

But Holland and Austria determined to make one l.ist effort 
to impose their own terms on Louis Eugene’s anny, which had 
been used m 1711 to influence the imperul election instead of lo 
beat Villars, was brought back to the Low Countries Reading 
the meaning of Marlborough s fall, he quietly made preparations 
to takeover the various allied contingents into Imperial or Dutch 
pay Thus when England sec ecLd, Ormonde only marched aw ay 
With some 12,000 sullen men, and over ioo,< 50 o remained with the 
prince 

Misfortunes at Versailles helped Eugene m his first operations, 
for three members of Louis’s family died within a week and all 
was m confusion, not tospeak of the terrible misery that prevailed 
m the country But the old king’s couiage rose with the danger 
and he told Villars that if the arm> were beaten he would himself 
join It and share in Us fate Villars, though suffering still from 1 
his Malplaquet wound, took command on the 20th of April, and ! 
span out time on the dcfcn'^ive until the end of May, when 
Ormonde’s eontuigent withdrew Eugene, apparently with the 
intention of regaining the Mons line of operations, as the defec- 
tion of England had made further oper tions near the sea 
unprofitable, neglected to besiege, not only Arras, bi t Valen- 
ciennes and Conci6 as well, and, based temporarily on Doi’Ui «ind 
Marehiennes and Boucham he took I c Qiiesnoy (July 4) a id 
moved thence on to Landrccies, which was closely invested 
Then followed tlie last serious fight of the war, the battle of 
Denain, which saved the French monarch and completed the 
disintegration of the loahtion 

In order to protect his camps around landrecies. Prince 
hugene constructed the usual lines of circumvallation with such 
speed that \illars, on coming up, found that they were too 
formidable to attack Next, in order to gu ird the movements 
of lus convoys between Munhienncs-on-Scurpe and the front 
agamst attaiks from Cambrai 01 Valem lennes, he hedged in 
the route on both sides with continuous lines of breastworks, 
to the defence of which he assigned his Dutch corps Villars 
anxiously looked out for an opportunity of breaking these 
modem “ long walls ” At Denain, the besiegers’ route crossed 
the Scheldt From this point to the front, streams and other 
obstacles reinforced the defence, but the maishal 
was told by a country priest that the lines were 
assailable north of Denain, and resolved to attack them there 
The entcriM’ise like Marlborough s forcing of the Ne plus ultra 
lines, involved an extraordinary combination of resolution and 
skill — t e force and fraud — for the point of attac k was far away 
and the opposing army almost w ithin cannon-shot Some days 
were spent by Villars m deceiving Eugene ard h s own army as 
well, as to hia real mtentions, and bv var'ous feints Eugene was 
induced to mass his main body about Toindrecies am] Le Quesnoy 
on the south side of the Sc heldt 1 hen on the night of the 23rd 
of July the French army moved off silently, with its bridging 
tram m the vanguard and cavalry posted everywhere along its 


right flank to conceal the march By 9 am on the 24th 
Villars ’s army had completely deployed on the north bank of the 
Scheldt Eugene himself saw them and galloped away to bring 
up his array from Landrecies But, long before it arrived, 
Villars’t, troops, without wasting precious moments m formal 
preparations, stormed the Imes The Dutch— spuritless smte 
Malplacjuet — ^were huddled into the narrow avenue between the 
two entrenchments and forced back on Denain Their generals 
were taken The broken mob of fugitives proved too heavy a 
load for the bridges at Denain, and many were drowned, while 
the rest, pinned against the bank of the now impassable rn er, 
tamely sunendered hugene arrived on the other bank vmUi 
some brigades of the impeiial infantry, but after losing heavily 
gave up the attempt to reopen the passage Villars followed 
up his victory at once Montesquieu captured Marehiennes and 
Albcrgotti St Amand, and in these places all Eugene s reserve 
stores, pontoons and guns fell into the hands of the French 
On the 2nd of August Eugene broke up the siege of Landrecies 
and retreated by a roundabout route to Mons, while Villars’s 
lieutenants retook Douai and Boucham (Scptember-Oc toher) 
Before the next campaign opened the J realy of Utrecht had been 
signed, and although the emperor continued the struggle alone 
for another year, the enfeebled combatants were content lo 
accept Villars’s captures of Landau (July 22, 1713) and 
Freiburg (November 21) as decisive The Ireaty of Rastatt, 
between Austria and hrance, was signed on the 7th of March 
1714, Eugene and Villars being the negotiators 

See J \V Fortcscue, Hi<i Bntt'ih At my, vol 1 (London 1899), 
lives of Marllxirough, the Austiian olheial I dd^u^e des Ptnuon 
Jt-iigen (Vienna, 1671-1892), Kodcr v Diersbuig b Marhgraf Luddig 
von Baden (K erlsruhe, 1850), Armth’s Fyinz Fugen, Mhrtoiuii 
unhtaircs nlatils a la d E^pagm (18^5, ed De V-uilt), 

df tailed histones of the trench army, and monographs m the 
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Naval Operations, and Military Operations in Spain 

The war of the Spanish succession affected 11 the nations of 
western, northern and centnil Euro| e m a greater or less degree, 
but that part of it which was 1 light out on the soil of Spain 
1 ly aside from the campaigns in Flanders, Germany and Italy^ 
Ihe purely Spanish campaigns had a close connexion witli the 
movements ol the fleets, ai'd the two may be ( onveniently taken 
together The naval war was superficially somewhat wanting 
in interest Louis XTV , having to support armies of unprece- 
dented si/e to contend with the forces ol the Grand Alliance, 
and having also to meet the immense cost of the support of his 
court and the constiuition of palaces, was eompellod to negkit 
his nav> Except therefore in 1704 he made no attempt to 
oppose the fleets of the allies with equal forces at sea The 
honour of the hrendi flag was chiefly maintained by the priva- 
teers who showed high courage and much skill Some of their 
enterprises were undertaken with well-appomted squadrons, and 
atUmed to the dignitv of regular operations of war 

When the Grand Alliance was foririd on the 7th of September 
1701 \ Fremh naval force under M de Cbateaurenault was in 
tlie W^est Indies Its avowed purpose wvis lo cover the arrival 
m Europe of the Spanish treasure ships The secret intention 
of King Louis XIV was that the treasure should be brought into 
a French port, and used by him for the general advantage of the 
house of Bourbon On the 12th of September a British s juadron 
of 10 ships commanded by Admiral Ben bow was sent to the 
West Indies to intercept Cbateaurenault, and carry out other 
attacks on the French and Spaniards Benbow, who was 
reinforced in the W’est Indies, did not intercept Cbateaurenault, 
end his cxuise was rendered of no effect by the gross misconduct 
of most of his captains, who refused to support him m an action 
with a French squadron under M Du Casse .near St Martha 
on the 20th of August 1702 and subsequent days He was 
himself mortally wounded, but lived long enough to brmg his 
captains to court-martiaj 1 w 0 of tliem were shot for cowardice 
The treasure fleet sailed for Europe only to fall mto the hands of 
the allies at Vigo On the ist of July 1 702 a powerful combined 
fleet of 30 British sail-of the-hne under Sir George Rooke, and 
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20 Dutch under Admiral Allemonde sailed from Spithead carrying 
5000 troops The general command was given to the duke of 
Ormonde The purpose of this expedition was to occupy C.adiz 
and encourage a ns ng in Andalusia on behalf of the Habsburg 
candidate It reached Cadiz on the 22nd of August, but the 
inhabitants and the garrison remained loyal 1 he leaders of the 
expedition quarrelled with one another and the soid’crs aroused 
the hitter indignation of the inhabitants by plundering the small 
towns of Santa Maria and Rota On the 30th of September 
the expedition sailed away Information sent by the liritish 
minister at L sbon that Chateau renau It had put into Vigo reac hed 
the at I igos 1 he duke Of Ormonde and his < ollc agues decided 
to attack the treasure fleet On the 22nd of October they forced 
the boom laid by the enemy between the inner and outer harbours 
of Vigo, and the treasure fleet was dcstro) ed, but the bullion had 
been 1 ended 

During 1703 the “ grand fleet ” of the allies, t e their mam 
force in European waters, entered the Mediterranean to carry 
help to the insurgent Protestants in the Cevennes, but effected 
nothing of imporlam e Portugal having now joined the Alliance, 
it was decided to make a serious effort m Spain A combined 
fleet tarrv ing 4000 Dutch and 8000 British troops, and conveying 
the an hduke Charles, claimant of the Spanish throne, sailed from 
Spith( ul on the rath of February 1704 Portugal undertook to 
provide 30,000 troops to co-operate with the British and Dutch 
who wTre 1 ended at Lisbon on the 8th of March The optr itions 
on land were for the most part languid Ihc duke of Berwak 
who lommanded the Bourbon forces on the Spanish frontier 
formed a vigorous plan for the invasion of Portugal One 
Spanish force under Don Frantisco Ronquillo was to threaten 
Beira Alta at Almeida IR himself entered Bcira Baixa by 
the noiih bink of the Tagus The p-mec of Tzerclaes was to 
have advamed from the south to meet Benvak at Villa Velhi 
But though Berwick ai hieved some success, and though both the 
Dutch general Fagel who operated on the north of the Tagus, and 
the British general, the duke of Sihomberg, who was sUtioned 
on the south, proved indolent and mcipablc, the invasion failed 
Ronquillo and Tzcrilaes failed to support Berw'ick, and the newly 
levied bpanish troops proved un‘>teady F igel was surprised 
and taken prisoner with 2000 men at Sobreira Fermos i, and some 
of the fiontier posts remained m BtrwakS hands when the heat 
from whuh the British and Dutch soldiers suffered severely 
suspended operations At sc i, however, a material success was 
gamed Sir George Rooke went on fiom Lisbon accompanied 
by Prince George of Ilessc Darmstadt, to Barteloni The 
prince who had been governor of Catalonia, believed that he 
tould bring about a rising In the province m favour of the 
Habsburg cause As the fleet carried rio considerable body of 
troops, Rooke and Hesse-Darmstadt failed to persuade the 
Catalans to act They were embarrassed by the knowhxlge 
that the count of Toulousi, a natural son of Louis XIV, the 
admiril of k ranee, who had sailed from Bre^t on the 6th of 
May with 23 sail-of-the-hnc had entered the Mcditerranctin, 
and had reached Toulon in June In expectation' of an attack 
by tlie united fleets of Brest and 1 onion, the dlits fell batk 
to the straits Having obtained information that Gibraltar 
{qv) was not sufficiently garrisoned, they attacked and took 
It on the 3rd of August On the 24th the e'ount of loulouse, 
came to the relief of the fortress with 50 sail-of-the-line, and 24 
galleys He engaged the allies, 62 British and DuU h Ime-of- 
battle ships in all, off Malaga 1 he engagement was a cannonade 
accompanied with great loss of life, but without inanieuvnng 
on either side The French retired to Toulon, and the allies 
remained in possession of Gibraltar An attempt of the Spaniards 
to retake it, made at the end of 1704 and beginning of 1705 
was baffled by the resolute defence of the prince of Hesse 
Darmstadt, and the relief afforded to the garrison by the squadron 
of Sir John Leake, who was left on the coast of Portugal, when 
Sir George Rooke returned to England 

Ihe events of 1704 had persuaded the allies to make more 
serious efforts to push the war in Spam The duke of Schom- 
berg was remoted from the command of the troops m Portugal 


aiid replaced by the earl of Galway, a French Huguenot exile 
But the nuin attack was made, and the first successes were 
achieved on the east coast of Spam On the 3rd of June 1705 
Charles Mordaunt, earl of Peterborough, was sent with a con - 
mission to '^ommand botli the fleet and the army, and to promote 
a rising in favour of the Habsburg, or Austrian party He wa> 
joined by the archduke at Lisbon, and by the prince of Hes^e- 
Darmstadt at Gibraltar The truth m regard to the operations 
which followed has been very mu(h obscured Peterborough, 
a man of nueh erratic cleverness, but vain, spiteful and abso- 
lutely indifferent to truth, successfully represented himself as a 
spe« les of hero of romance who won the most a'^tonishiii ' 
victories in spite of want of means, and of the ill will or inrapai it 
of his colleagues Critical investigation his destroyed miuh of 
the showy cdifae of fation he contrived to erect Ihesubstmti 1 
facts arc that after some operations on the coast of VaUnee , 
whuh led to an msurrcetionaiy movement m fivour of t!i 
archduke, Barcelona was attaikcd and taken between the 131 1 
of September and the 9th of October The prince of Hesse- 
Darmstadt was killed during the siege 

All the east of Spun, the former kingdom of Aragon, whuh 
w'ls at all times restive under the supremacy of Castile, now 
pronounced more or less openly for the Austrian party 1 he f ul 
of Bare dona gave a severe shock to the Bourbon king He < eiue 
m person with Maishal li'.sc who had n placed the duke f 
Berwick, and endeavoured to retake the town early m April 1706 
The brutality with whuh Tess6 treated the people of Aragon 
and Cahiloma raised the country agiinst the Bourbon king 
1 he British relieved Bart don i on the 9th of May, and Philip "S 
was ( ompelltd to retreH across the P} renees to Perpignan La 
the meantime the withdrawal of troops from the Portuguese 
frontier for service m Catalonia, had opened the way for an 
mv ision of ( astile by the allies, British, Portuguese and Dut< h 
They occupied Madrid on the 35th of June 1706, and the queen 
who acted as regent in the absence of her husband, retired to 
Burgos But the success of the allies was merely apparent 1 he 
appearance in their midst of an invading arm) of Portuguese 
and heretics roused the national feeling of the ( astibans Thev 
rallied to the Bourbon cause As m the later Peninsular War, 
gut rr lit ro bands sprang up on all sides, and they found t apable 
leaders in Vallejo and Bracariionte The duke of Berwick, who 
was sent bark to Spam, collected an army, and soon the allies 
who were distressed bv want of provisions and bad health, were 
forced to evacuate Madrid Ihe) moved on Guadalajiri 
to meet the art hclukc who was advancing from the east Berwic k 
outmenoeuvored them, and forced them to retreat on Valencua 
In Fcbrudiy 1707 they were reinfon ed b) troops brought bv the 
fleet and advaio^ed in April On the 25lh of the month thev were 
defeated by the Frenc h and Spanish troops at Almansa m the 
province of Alicante, with the loss of all their infantiy^ 

From this date till 1710 the land v\ar in Spain remained 
stationary Ihe Bourbon king wa.-i master of the greater part of 
Spam, including Arugon IIis generals retook L^rida on the 
Catalan frontier, and on the Portuguese frontier at La Gudina 
near Bad ajo/, on tlic 7th of May 1709, a Sp an sharmy under the 
Marques dc Biv defeated an Anglo- Portuguese armv unclei the 
carl of Cjillway Yet the Austrian party held Catalonia and 
Valencia, and the financ lal distress of the Spanish government, 
aided by the disorgani/cd state of the administration, rendered a 
vigorous offensive impossible B) 17 10 the French king had been 
reduced to great distress, and w is compelled to make at Ica'-t 
a show of withdrawing his support !rom his grandson Philip V 
The allies decided to advance from Catalonia, a course which 
was strongl) uiged by General Stanhope (afterwards Earl Stan- 
hope), who commanded the British troops He had ser/cd in 
subordinate rank from the beginning of the war, and had gamed 
some reputation bv the capture of Port Mahon in 1708 Stan- 
hope’s energy overcame the reluctance of the Imperialist 
general Guulo Starhemberg, who commanded the German troops 
of the archduke 1 he allies adv meed and for a time seemed to 
carrv all before them 1 he Span lards were defeated at Alm^nara 
1 on the 27th of July 1710, and before Saragossa on the 20th of 
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August On the 2 ist of September the archduke entered Madrid 
But the invasion of 1710 was a repetition of the invasion of 1706 
The 23,000 men of the allies, reduced by a loss of 2000 m the 
actions at Alm^nara and Saragossa, by casualties in constant 
•^kirmishts with the guernlkros, and by disease, were absolutely 
ineroable of occupying the two Castiles The Portuguese gave 
no help The Spaniards were reorganized by the duke of Ven- 
dome, who was lent to King Philip V by his grandfather, and were 
joincci by soldiers of the Irish brigade, and by some Frenchmen 
who were rdlowed, or secretly directed, to enter the Spanish 
ice The position of the allies at Madrid, which was deserted 
bv all except the poorest of its inhabitants, became untenable 
On the 9th of November they evacuated the town, and began 
their retreat to Catalonia The archduke left the army with 
2000 cavalry, and hurried back to Barcelona 1 he rest of the 
anm marched in two detachments, the division being imposed 
on them by difficultv of finding food General Starhember^ 
vith the main body of 12,000 men, was a day’s march ahead of 
the British troops, <;ooo men, under Stanhope Such a dis- 
itiop invited disaster in the presence of so capable a general 
as Vendome On the 9th of tlcccmber he fell upon Gcncrxl 
Stanhope at Brihuega, and aftei hard fighting forced him to 
surrender St^rhemberg, who received tardy information of the 
prnl of his colleague, marrhed back to support him, and fought 

drtwTi battle at Villa Viciosa, on the nth The fruits of victory 
fell to Vendome, for the Imperialist general was compelled to 
continue his retreat, hara^'sed at every step by the Spanish 
ca\alry and irregulars H's army was reduced to 7000 men 
when he reached Barcelona 

Ine disastrous result of the campaign of 1710 proved to 
d( mnnstration that it wis impossible to force the archduke on 
the Castilians by any effort the allies were prepared to make 
lhe\ remained quiescent at Barcelona till they evacuated the 
country altogether on the Peace of Utr^'cht Ihe Catalans, 
tnough deserted by their allies, continued to fight for their local 
frmchises which had been declared forfeited by the victorious 
Bourbon king Barcelona W'as only subdued on the 12th of 
September 1714, after a siege of great length and extraordinary 
ferocity, by the united evrtions of the French and Spanish 
troops under the command of the duke of Berwick 

The naval operations, apart from the transport and support 
of the troops m Spam, were more numerous than memorable 
The overwhelming si penontv^ of the allies alone enabled them 
to maintain the war in the Peninsula, but as they met no serious 
opposition except in 1704, there is nothing to record save their 
successive cruises In 1707 a British and Dutch fleet under 
Sir Cloiideslcy Shovel aided the Imperialists m the unsuccessful 
siege of Toulon The action of the allied navy was m fact as 
(le< isive as the naval strength of Great Britain was to be in the 
later stniggle with Napoleon But it was less brilliant Tlie 
narv expeditions sent to the West Indies rarely did more than 
plunder coast towns or plantations in the French islands An 
exc ( ption was indeed provided by the British admiral Sir Chailes 
Wager, who in May 1708 destroyed or captured a whole squadron 
of Spanish treasure ships near Cartagena m South America 
'1 he loss of the treasure was a heavy blow to the government of 
Philip V and had much to do with his inability to follow up the 
vif ton of Almansa On the whole, however, neither the British 
nor the Dutch achieved anv material success against the French 
m Amcraa One powerful British combined force, which w^as 
sent ag.unst Qncbtc m 1711, w'as compelled to return by +be 
shipwreck of a number of the vessels composing it at the mouth 
of the St Lawrence on the 21st of August The French found 
some consolation for the weakness of the ro>al nav>" in the daring 
and the frequent success of their privateers They were indeed 
the finest operations of the kind recorded in naval warfare As 
the British and Dutch took measures to guard against capture 
of their merchant ships b\ sailing in well protected con^o^s, the 
French combined their privateers into squadrons and attacked 
the guard with great vigour On the 20th of October 1708, a 
British squadron of 5 line of battleships, of which 2 were of 
80 guns, conve\ing a number of store ships to Lisbon, was 


attacked near the Lizard, and was almost wholly destroyed or 
captured by Duguay Trou n and Lorbm with 12 smaller vessels. 
This was but one example of a number of operations of the same 
character by which the trade of Great Britain and Holland was 
hampered The most signal single achievement of the privateers 
was the capture of Rio de Janeiro from the Portuguese in 
September 1711 by a fleet of 6 sail-of-the-line and 6 frigates with 
corsairs The royal ships were equipped as a speculation by 
Duguay frouin and the shipowners of St Malo 1 he booty taken 
gave a profit of 92 % on the capital invested 

Authorities — For the war on land The Htstory of the War of the 
Succec-iton in bpain (London, 1832) by Lord Mahon (Stanhope) is 
still of Aalue Lord Mahon was, howevei, misled into placing too 
much confidence in Peterborough Colonel Parnell, 7 he liar of 
S ircession in bpain (London, 1888), goes perhaps into the opposite 
extremt , but hi histoiy is full and is suppoiled by copious relcrtnct s 
to origin il a itliorities flic naval opii itions arc told lor Great 
Britain by Lediard Naval Htstory (London, 173s), for Holland by 
De Jonghe, Geschiedents van het tiederlan^che ztnvezen (Haarlem, 
1858), and for France by Ironde, Batatlles navales de la trance 
(Pans 1867) (D II) 

SPARASSODONTA, a zoological name applied to a group of 
jnimitivc carnivorous mammals from the Santa Cruz beds of 
P ttagoma, represented by the genera Borhyaena, Proihylacitms, 
Amphiprovwena, &c By their first describer, Dr F Ameghmo, 
they were regarded as nearly related to the marsupials They 
arc, how'ever, more probably members of the creodont Carnivora 
(‘^ee Creodonta) 

SPARKS, JARED (1789-1866), American historian and 
educationalist, was born m Willington, Tolland county, Connecti- 
cut, on the 10th of May 1789 He studied m the common 
schools, worled for a time at the carpenter’s trade, and then 
became a school-teacher In 1809-1811 he attended Phillips 
Exeter Academy, where he met John G Palfrey and George 
BcUicroft, tw^o schoolmates, who became his lifelong friends He 
graduated at Harvard (A B , in i8ts and A M , in 1818), taught 
in a private school at Dincaster, Massaihusetts, m 1815-1817, 
and studied theolog} and was college tutor in mathematics 
and natural philosophy ct Harvard m 1817-1819 In 1817-1818 
he W'as acting editor of the North Ammcan Review He was 
pcstor of the First Independint Church (Unitarian) of Baltimore, 
Maryland, m 1819-1823, Dr William Ellery Channing delivering 
It his ordination his famous discourse on “ Unitarian Christi- 
anity ” During this period Spaiks founded the Um*anan 
Mficellany and Christian Monitor (1821), a monthlv, and edited 
Its first three volumes, he was chaplain of the national house 
of representatives m 2821-1823, and he contributed to the 
National Intelligencer and other penodicals In i8'’3 his health 
failed and he withdrew from the ministry Removii g to Boston 
he bought and edited m 1824-1830 the North American Revteiv, 
contributing to it about fifty articles He founded and edited, 
in 1830 the American Almanac and Repository of Useful Knoio- 
ledge, which was continued by others and long remained a popular 
annual After extensive researches at home and (1828-1829) m 
I ondon and Pans, he published the Life and Writings of George 
Washington (12 vols , 1834-1837, redated 1842), his most im- 
portant work, and m 1839 he published separately the Life of 
George Washington (abridged, 2 vols , 1842) The work was for 
the most part favourably received, but Sparks was severely 
criticized by Lord Mahon (in the sixth volume of his History of 
England) and others for altering the text of some of Washington’s 
writings Sparks defended his methods m A Reply to the Stric- 
tures of Lord Mahon and Others (1852) The charges were not 
wholly justifiable, and later Lord Mahon (Stanhope) modified 
them While contmuin^ his studies abroad, in 1840-1841, m 
the history of the American War of Independence, Sparks dis- 
covered in the French archives the red-line map, which, in 1842, 
came into international prominence m connexion with the dis- 
pute over the north-eastern boundary of the United States 
In 1842 he delivered twelve lectures on American history before 
the Lowell Institute in Boston In 1839-1849 he was McLean 
professor of ancient and modem history at Harvard His 
appointment to this position, savs his biographer, was “the 
first academic encouragement of American history, and of 
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original historical research in the American field ” In 1849 
Sparks succeeded Edward Everett as president of Harvard 
He retired m 1853 on account of failing health, and devoted the 
rest of lus life to Ins private studies For several years he was a 
member of the Massachusetts board of education He died on 
the 14th of March 1866, m Cambridge, Mass His valuable 
collection of manuscripts and papers went to Harvard, and his 
pnvate library and his maps were bought by Cornell University 
He was a pioneer m collecting, on a large scale, documentary 
material on American history, and in this and in other ways 
rendered vaki ible services to historical scholarship in the United 
States 

Among Sparks’s publications not already mentioned are Memoirs 
of the Life and Travels of John Ledyard (1828), The Diplomatic 
Correspondence of the American Revolution (12 vols 1829-1830, 
rcdated 1854) , Life of Oouverneur Morris, with Selections from hts 
Correspondence and Miscellaneous Papers (3 vols , 1832) , A CollecHon 
of the Familiar Letters and Miscellaneous Papers of Benjamin Franklin 
(1833) , The Works of Benjamin 1 ranhlin with Notes and a Life 
of the Author (10 vols , 1830-1840, redatcd 1850), a work second m 
scope and impoitanco to hxs Washington, Correspondence of the 
American Revolution being Letters of Eminent Men to George 
Washington from the Time of hts taking Command of the Army to 
the End of his Presidency (4 vols , 1853) He also edited the Library 
of American Biography, m two seiics (lo and 15 vols respectively, 
1834-18 58 1844 'I847), to winch he contributed the lives of Ethan 
Allen lienedict Arhold, Marquette T a Salic Count Pulaski, John 
Ribault Charles Lee and John ledyard the last a reprint 01 his 
earlier work In addition, he aided Henry D Gilpm in preparmg 
an edition of the Papers of James Madison (1840), and brought out 
an Amenc<in edition of William Smyth s Lectures on Modern History 
12 vols . 1841) which did much to timulate historical study m tho 
United States 

See Herbert B Adams The Life and Writings of Jared Sparks 
(2 vols , Boston 1893), also Brantz Miyer Memoir of Jared Sparks 
hS(l/) prepared for the Maryl ind Historical Society, and George 
E Ellis Memoir of Jared Sparks (iSbo) reprinted from the Pro- 
ceedings of the Massachusetts Historical Society for May 1868 

(W L C *) 

SPARROW (0 Eng spearwa, Icel sporr, 0 H G Sparo), a 
word perhaps (like the equivalent I^tm passer) originally 
meaning almost any small bird, but gradually restricted in 
signifit ation, and nowadays in common English applied to 
only four kinds, which are further differentiated as hedge- 
sparrow, house-sparrow, tree-sparrow and ned-sparrow — ^the 
last being a bunting {q v ) — though when used without a prefix 
the second of these is usually intended 

1 The hedge-sparrow, called “ dunnock ” in many parts of 
Britain, Accentor modulans of the sub-family Turdmae of the 
thrushes (q v ), is the little brown-backed bird with an iron-grey 
head and neck that is to be seen in nearly every garden tlirough- 
out the country, unobtrusively and yet tamely seeking its food, 
which consists almost wholly of insects, as it progresses over the 
ground m short jumps, each movement being accompanied by 
a slight jerk or shuffle of the wings Though on the continent 
of Europe it regularly migrates, it is one of the few soft-billed 
birds that reside throughout the year with us, and is one of the 
earliest breeders — its well-known greenish-blue eggs, laid in a 
warmly built nest, being recognized by hundreds as among the 
surest signs of returning spring, but a second or even a third 
brood is produced later The coek his a sweet but rather 
feeble song, and the species has long been accounted, though 
not with accuracy, to be the most common dupe of the cuckoo 
Several other species are assigned to the genus Accentor, but all, 
except the Japanese A rubtdus,'nh.\ch. is the counterpart of the 
British hedge-sparrow, inhabit more or less rocky situations, and 
one, A collarts, or alptnus, is a denizen of the higher mountain- 
ranges of Europe, though it has several times strayed to England 

2 The house-sparrow, the FrtngiUa domestica of Lmnaeus 
and Passer domesticus of modern authors, is far too well known 
to need any description of its appearance or habits, being found, 
whether m country or town, more attached to human dwellings 
than any other wild bird, nay, more than that, one may safely 
assert that it is not known to thrive anywhere far away from 
the habitations or works of men, extending its range m such 
countries as northern Scandinavia and many parts of the Russian 
Empire as new settlements are formed and land brought under 


cultivation Thus questions arise as to whether it should not 
be considered a parasite throughout the greater portion of the 
area it now occupies, and as to what may have been its native 
country Moreover, it has been mtroduced to several of the 
large towns of North America and to many of the British 
colonies, in nearly all of which, as had been foreseen by ormtho- 
logists, it Exs multiplied to excess and has become an intolerable 
nuisance, being unrestrained by the natural checks which partly 
restrict its mcrease m Europe and Asia Whether mdeed m the 
older seats of civilization the house-sparrow is not decidedly 
injurious to the agriculturist and horticulturist has long been a 
matter of discussion, and no definite result that a fau: judge can 
accept has yet been reached It is freely admitted that the 
damage done to growmg crops is often enormous, but as yet the 
service frequently rendered by the destruction of msect-pests 
cannot be calculated In the south of Europe the house-sparrow 
IS m some measure replaced by two allied species, P htspamolensis 
and P tlaltae, whose habits are essentially identical with its own, 
and it is doubtful whether the sparrow of India, P tndteus, 
is specifically distinct, but Africa has several members of the 
genus which are decidedly so 

3 The tree-sparrow, the FnngtUa montana of Linnaeus 
and Passer monianus of modern writers— both sexes of which 
much resemble the male house-sparrow, but are easily distin- 
guishable by the rtddish-brown crown, the black patch on the 
sides of the notk, and doubly-barred wings— is a much more local 
species, in England generally frequenting the rows of pollard- 
willows that line so many rivers and canals, in the holes of which 
it breeds, but m some Eastern countries, and especially in Chma, 
it frequents houses, even in towns, and so fills the place of the 
house-sparrow Its geographical distribution is extensive and 
marked by some curious characters, among which may be 
mentioned that, being a great wanderer, it Im effected settle- 
ments even m such remote islands as the Faeroes and some of 
the Outer Hebrides 

The genus Passer belongs to the Passerine family Frmgillidae 
The American birds called “ sparrows ” have httle in common 
with the members of the genus Passer, and belong to the family 
Embenzidac, which is closely allied to the Fnngillidae ( ^ N ) 

SPARTA (Gr %irdprrj or Aa#ceSat/«i» ), an ancient city m 
Greece, the capital of Laconia and the most powerful state 
of the Peloponnese The city lay at the northern end of the 
cential Laconian plain, on the right bank of the river Eurotas, 
a httle south of the point where it is jomed by its largest tribu- 
tary, the Genus (mod Kelefina) The site is admirably fitted 
by nature to guard the only loutes by which an army can 
penetrate Laconia from the land side, the Genus and Eurotas 
valleys leading from Arcadia, its northern neighbour, and the 
Lang Ida Pass over Mt Taygetiis connecting Laconia and 
Messenia At the same time its distance from the sea — Sparta 
1S27 ra from its seaport, Gythium — made it mvulnerable to a 
maritime attack 

I. History 

Prehtstonc Period — Tradition relates that Sparta was 
founded by Lacedaemon, son of Zeu^ and Taygete, who 
called the city after the name of his wife, the daughter of 
Eurotas But Amyclae and Therapne (Therapnae) seem to 
have been in early times of greater importance than Sparta, 
the former a Mmyan foundation a few miles to the south of 
Sparta, the latter probably the Achaean capital of Lacoma and 
the seat of Menelaus, Agamemnon’s younger brother Eighty 
years after the Trojan War, according to the traditional chrono- 
logy, the Dorian migration took place A band of Dorians 
iqv) united with a body of Aetohans to cross the Cormthian 
Gulf and invade the Peloponnese from the north- 
west The Aetohans settled m Elis, the Dorians 
pushed up to the headwaters of the Alpheus, where 
they divided into two forces, one of which under Cresphontes 
invaded and later subdued Messema, while the other, led bv 
Aristodemus or, according to another version, by his twm sons 
Eurvsthenes and Procles, made its way down the Eurotas 
valley and gained Sparta, which became the Dorian capital 
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of Laconia In reality this Donan immigration probably con- 
sisted of a senes of inroads and settlements rather than a single 
great expedition, as depicted by legend, and was aided by the 
Mmyan elements in the population, owing to their dislike of 
the Achaean yoke The newly founded state did not at once 
become powerful it was weakened by internal dissension and 
lacked the stability of a united and well-organized community 
The turning-po’nt is marked by the legislation of Lycurgus 
(g V ), who effected the unification of the state and instituted 
that training which was its distinguishing feature and the source 
of Its greatness Nowhere else in the Greek world was the 
pleasure of the individual so thoioughly subordinated to the 
interest of the state The whole education of the Spartan was 
designed to make him an efficient soldier Obedience, endur- 
ance, military success — these were the aims constantly kept in 
View, and beside these all other ends took a secondary place 
Never, perhaps, m the world’s history has a state so clearly 
set a definite ideal before itself or stnven so consistently to 
reach it But it was solely in this consistencj' and steadfastness 
that the greatness of Sparta lay Her ideal was a narrow and 
unworthy one, and was pursued with a calculating selfishness 
and a total disregard for the rights of others, which robbed it 
of the moral worth it might otherwise have possessed Never- 
theless It IS not probable that without the training introduced 
by Lycurgus the Spartans would have been successful in secur- 
ing their supremacy in Laconia, much less in the Peloponnese, 
for they formed a small immigrant band face to face with a 
large and powerful Achaean and autochthonous population 
The Expansion of Sparta — We cannot trace in detail the 
process by which Sparta subjugated the whole of Laconia, 
but apparently the first step, taken in the reign of Archelaus 
an<^ Charillus, was to secure the upper Eurotas valley, con- 
qbennjf the border territory of Aegys Archelaus’ son Teleclus 
IS said to have taken Amyclae, Phans and Gcronthrae, thus 
mastering the central Laconian plain and the eastern plateau 
which lies between the Furotas and Mt Parnon his son, Alca- 
menes, by the subjugation of Helos brought the lower Eurotas 
plam under Spartan rule About this time, probably, the 
Argives, whos6 territory included the whole east coast of the 
Peloponnese and the island of Cythera (Herod i 82), were 
driven back, and the whole of Laconia was thus incorporated 
m the Spartan state It was not long before a further ex- 
tension took place Under Alcamencs and Theopompus a 
war broke out between the Spartans and the Messenians, their 
neighbours on the west, which, after a struggle 
lasting foi twenty years, ended in the capture of 
the stronghold of Ithome and the subjection of the 
Messenians, who were forced to pay half the produce of the soil 
as tribute to their Spartan overlords An attempt to throw off 
the yoke resulted m a second war conducted by the Messenian 
hero Aristomenes {q v ), but Spartan tenacity broke down the 
resistance of the insurgents, and Messema was made Spartan 
territory, just as Laconia had been, its inhabitants being re- 
duced to the status of helots, save those who, as penoeci, in- 
habited the towns on the sea-coast and a few settlements inland 
This extension of Spaita’ territory was viewed with appre- 
hension by her neighbours m the Peloponnese Arcadia and 
Argos had vigorously aided the Messenians m their two struggles, 
and h(lp was also sent by the Sicyonian^’, Pisatans and Tnph)- 
lians on.) the Corinthians appear to have supported the Spar- 
tans, doubtless on account of their jealousy of their powerful 
neighbours, the Argives At the close of the second Messenian 
War, i e by the vear 631 at latest, no power could hope to cope 
with that of Sparta save Arcadia and Argos Early in the 6th 
century the Spartan kings Leon and Agasicles made a vigorous 
attack on Tegea, the most powerful of the Arcadian cities, hut 
It was not until the reign of Anaxandndas and Anston, about 
the middle of the century, that the attack was successful and 
Tegta was forced to acknowledge Spartan overlordship, though 
retT mmg its independence The final struggle for Peloponnesian 
supremacy was with Argos, which had at an early period 
been the most powerful state of the peninsula, and even now, 


though its territory had been curtailed, was a serious rival of 
Sparta But Argos ^as now no longer at the height of its 
power its league had begun to break up early in the 
century, and it could not m the impending struggle wan* 
count on the assistance of its old allies, Arcadia 
and Messema, since the latter had been crushed and robbed 
of Its mdepcndcnce and the former had acknowledged Spartan 
supremacy A victory won about 546 b c , when the Lydian 
Empire fell before Cyrus of Persu, made the Spartans masters 
of the Cynuna, the borderland between Laconia and Argolis, 
for which there had been an age-long struggle The final blow 
was struck by King Cleomtnes I {qv), who maimed for many 
years to come the Argive power and left Sparta without a ru'al 
m the Peloponnese In fact, by the middk of the 6th century, 
and increasingly down to the period of the Persian Wars, 
Sparta had come to be acknowledged as the leading state of 
Hellas and the champion of Hellenism Croesus of Lydia 
had formed an alhani e with her Scythian envoys sought her 
aid to stem the invasion of Darius , to her the Greeks of Asia 
Minor appealed to withstand the Persian advance and to aid 
the Ionian revolt, Plataea asked for her protection, Migara 
acknowledged her supremacy , and at the time of the Persian 
invasion under Xerxes no state questioned her right to lead 
the Greek forces on land and sea Of such a position Sparta 
proved herself wholly unworthy As an ally she was intffec- 
tive, nor could she ever rid herself of her narrowly Pelopon- 
nesian outlook sufficiently to throw herself heartily into the 
affairs of the greater Hellas that lay b yond the isthmus and 
across the sea She was not a colonizing state, though the 
inhabitants of Tarentum, m southern Italy, and of L>ttus, in 
Crete, claimed her as their mother-city Moreover, she had no 
share m the expansion of Greek commerce and Greek culture, 
and, though she bore the reputation of hating tyrants and 
putting them down where possible, there can be little doubt 
that this was done in the interests of ^hgarchy rather than of 
liberty Her military greatness and that of the states under 
her hegemony formed her sole claim lo lead the Greek race 
that she should truly represent it was impossuie 
Comtituiion — Of the internal development of Sparta down 
to this time but little is recorded This want of mformation 
was attributed by most of the Greeks to the stability of the 
Spartan constitution, which had lasted unchanged from the 
days of Lycurgus But it is, m fact, due also to th“ absence of 
an historical literature at Sparta, to the sma’l part played b\ 
written laws, which were, according to tradition, expressly pro- 
hibited by an ordinance of Lycurgus, and to the secrecy which 
always characterizes an oligarchiial rule At the head of the 
state stood two hereditary kings, of the Agiad and Eurypontid 
families, equal m authority, so that one could not act against 
the veto of his colleague, though the Agiad king received greater 
honour m virtue of the seniority of his family (Herod vi 51) 
This dual kingship, a phenomenon unique in Greek 
history, was explained in Sparta by the tradition ^ 

that on Anstodemus’s death he had teen succeeded by his twin 
sons, and that this joint rule had been perpetuated Modern 
scholars have advanced various theories to account for the 
anomaly Some suppose that it must be explained as an attempt 
to avoid absolutism, and is paralleled by the analogous instance 
of the consuls at Rome Others think that it point'- to a com- 
promise arrived at to end the struggle between two families 
or communities, or that the two royal houses represent respec- 
tively the Spartan conquerors and their Achaean predec essors 
those who hold this last view appeal to the words attributed 
by Herodotus (v 72) to Cleomenes I “ I am no Dorian, but 
an Achaean ” The duties of the kings were mainly religious, 
judicial and military They were the chief priests of the 
state and had to perform certain sacrifices and to maintain 
communication with the Delphian sanctuary, which always 
exercised great authority m Spartan politics Their judicial 
functions had at the time when Herodotus wrote (about 430 
B c ) been restricted to cases dealing with heiresses, adoptions 
and the public roads civil cases were decided by the ephors, 
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criminal jurisdiction had passed to the council of elders and the 
ephors It was in the military sphere that the powers of the 
kings were most unrestricted Aristotle describes the king- 
ship at Sparta as “ a kind of unlimited and perpetual general- 
ship ” {Pol ill 1285a), while Isocrates refers to the Spartans 
as “ subject to an oligarchy at home, to a kingship on cam- 
paign ” (ill 24) Here also, however, the royal prerogatives 
were curtailed in course of time from the period of the Per- 
sian wars the king lost the right of declaring war on whom he 
pleased, he was accompanied to the field by two ephois, and he 
was supplanted also by the ephors m the control of foreign 
policy More and more, as time went on, the kings became 
mere figure-heads, except in their capacity as gtncrals, and the 
real power was transferred to the ephors and to the gcrousia 
{qv) The reoson for this change lay partly in the fact that 
the ephors, chosen by popular election from the whole body 
of citizens, represented a democratic element m the constitution 
without violating those oligarchical methods whuh seemed 
necessary for its satisfactory administration, partly in the weak- 
ness of the kingship, the dual character of which inevitably 
gave rise to jealousy and discord between the two holders of 
the office, often resulting in a practical deadlock, partly in the 
loss of prestige suffered by the kingship, especially during the 
5th century, owing to these quarrels, to the frequency with 
which kings ascended the throne as minors and a regency was 
necessary, and to the many cases m which a king was, rightly 
or wrongly, suspected of having accepted bribes from the 
enemies of the state and was condemned and banished In 
the powers exercised by the assembly of the citizens or apella 
(y ) we cannot trace anv development owing to the scantiness 
of our sources The Spirtan was essentially a soldier, trained 
to obedience and endurance he became a politician only if 
chosen as ephor for a single year or elected a life member of 
the council after his sixtieth year had brought freedom from 
military service 

Shortly after birth the child was brought before the elders 
of the tribe, who decided whether it was to be reared if de- 
fective or weakly, it was exposed m the so-callcd 
citlxeas**^ (at ’Affo^cTai, from dTro^ero?, hidden) 

Thua was secured, as far as could be, the mam 
tenance of a high standard of physic il efficiency, and thus 
from the earliest days of the Spartan the absolute claim 
of the state to his life and service was indicated and enforced 
Till their seventh year boys were educated at home from that 
time their training was undertaken by the state and super- 
vised by the 7rai8ovd/i.o5, an official appointed for that purpose 
This training consisted for the most part in physical exer- 
cises, such as dancing, gymnastics, ball-games, &c , with music 
and literature occupying a subordinate position From the 
twentieth year began the Spartan’s liability to military service 
and his membership of one of the dvSpeia or <f>t8iTia (dining 
messes or clubs), composed of about fifteen members each, to 
one of which every citizen must belong At thirty began the 
full citizen rights and duties For the exercise of these three 
conditions were requisite Spartiate bu'th, the training pre- 
scribed by law, and participation m and contribution to one 
of the dming-clubs Those who fulfilled these conditions were 
the bfioiot (peers), citizens in the fullest sense of the word, 
while those who failed were called {orojueiovcs (lesser men), 
and retained only the civil rights of citizenship 

Spartiates wire absolutely debarred by law from trade or 
manufacture, which consequently rested m the hands of the 
> perioeci {qv), and were forbidden to possess either 

s%tem silver, the currency consisting of bars of 

iron but there can be no doubt that this pro- 
hibition was evaded m various ways Wealth was, m theory 
at least, derived entirely from landed property, and consisted 
m the annual return made by the helots {q v) who cultivated 
the plots of ground allotted to the Spartiates But this attempt 
to equalize property proved a failure from early times there 
wrire marked differeni es of wealth within the state, and these 
became even more serious after the law of Epitadeus, passed 


at some time after the Peloponnesian War, removed the leral 
prohibition of the gift or bequest of land Later we find the 
soil coming more and more into the possession of large land- 
holders, and by the middle of the 3rd century B c nearly two- 
fifths of Laconia belonged to women Hand m hand with this 
process went a serious diminution m the number of full citizens, 
who had numbered 8000 at the beginning of the 5th century, 
but had sunk by Aristotle’s day to less than 1000, and had 
further decreased to 700 at the accession of Agis IV in 244 b c 
fhe Spartans did what they could to remedy this by law certain 
penalties were imposed upon those who remained unmarried 
or who married too late in life But the decay was too deep- 
rooted to be eradicated by such means, and we shall see that 
at a late period in Sparta’s history an attempt was made without 
success to deal with the evil by much more drastic measures 
The y/Zi ( eniury n c — The beginning of the 5th century saw 
Sparta at the height of her power, though her prestige must 
have suffered m the fruitless attempts made to impose upon 
Athens an oligarchical regime after the fall of the Peisis- 
tratid tyranny in 510 But after the Persian Wars the Spartan 
supremacy could no longer remain unchallenged Sparta had 
despatched an army in 490 to aid Athens in repelling the 
armament sent against it by Darius under the command of Datis 
and Artaphernes but ’t arrived after the battle of Marathon 
had been fought ana the issue of the conflict decided In the 
second campaign, conducted ten years later by Xerxes in person, 
Sparta took a more active share and assumed the command of 
the combined Greek forces by sea and land Yet, in spite of 
the heroic defence of Ihcrmopvlae by the Spartan king Leo- 
nidas {q V ), the glory of the dec isive victory at Salamis fell in 
great measure to the Athenians, and their patriotism, 
self-sacrifice and energy contrasted strongly with 
the hesitation of the Spartans and the selfish policy 
which they advocated of defending the Pcloponnese only By 
the battle of Plataea (479 b c ), won by a Spartan general, 
and decided chiefly by the steadfastness of Spartan troops, 
the state partially recoverc d Us prestige, but only so far as land 
operations were concerned the victory of Mycale, won in the 
same year, was achieved by the united Greek fleet, and the 
capture of Sestos, which followed, was due to the Athenians, 
the Peloponnesians ha'ung returned home before the siege was 
begun Sp irta felt that an effort was necessary to recover her 
position, and Pausanias, the victor of Plataea, was sent out as 
admiral of the Greek fleet But though he won considerable 
successes, his overbearing and despotic behaviour and the 
suspicion that he was intriguing with the Persian king alienated 
the sympathies of those under his command he was recalled 
by the ephors, and his successor, Dorcis, was a weak man who 
allowed the transference of the hegemony from Sparta to Athens 
to take place without striking a blow (see Dkcian Leacuf) 
By the withdrawal of Sparta and her Peloponnesian allies from 
the fleet the perils and the glories of the Persian W ar were left 
to Athens, who, though at the outset merely the leading state 
m a confederacy of free allies, soon began to make herself the 
mistress of an empire Sparta took no steps at first to prevent 
this Her interests and those of Athens did not direi tly clash, 
for Athens included m her empire only the islands of the Aegean 
and the towns on its north and east coasts, which lay outside 
the Spartan political horizon with the Pcloponnese Athens 
did not meddle Moreover, Sparta’s attention was at this time 
fully occupied by troubles nearer home — the plots of Pausanias 
not only with the Persian king but with the Laconian helots, 
the revolt of Tegea (c 473-71), rendered all the more formidable 
by the participation of Argos, the earthquake which m 464 
devastated Sparta, and the rising of the Messeman helots, which 
immediately followed But there was a growing estrangement 
from Athens, which ended at length m an open breach Th6 
insulting dismissal of a large body of Athenian 
troops which had come, under Cimon, to aid the 
Spartans in the siege of the Messeman stronghold of 
Ithome, the consummation of the Attic democracy under Ephi- 
altes and Pericles, the conclusion of an alliance between Athens 
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and Argos, which also about this time became democratic, 
united with other causes to bring about a rupture between the 
Athenians and the Peloponnesian League In this so-callcd 
first Peloponnesian War Sparta herself took but a small share 
beyond helping to inflict a defeat on the Athenians at Tanagra 
in 457 B c After this battle they concluded a truce, which gave 
the Athenians an opportunity of taking their revenge on the 
Boeotians at the battle of Oenophyta, of annexing to their 
empire Boeotia, Phocis and Locris, and of subjugating Aegina 
In 449 the war was ended by a five years’ truce, but after Athens 
had lost her mainland empire by the battle of Coronea and the 
revolt of Megara a thirty years’ peace was concluded, probably 
m the wmter 44^445 » c By this Athens was obliged to sur- 
render Troczen, Aehaea and the two Meganan ports, Nisaea 
and Pegae, but otherwise the status quo was maintained A 
fresh struggle, the great Peloponnesian War (q v ), broke out 
m 431 B c This may be to a certain extent regarded as a 
contest between Ionian and Dorian, it may with greater truth 
be called a struggle between the democratic and oligarchic 
prmciples of government, but at bottom its cause 
^MUmWur neither racial nor constitutional, but economic 
The maritime supremacy of Athens was used for 
commercial purposes, and important members of tlic Pelopon- 
nesian confederacy, whose wealth depended largely on their 
commerce, notably Corinth, Megara, Sicyon and Epidaurus, 
were being slowly but relentlessly crushed Materially Sparta 
must have remained almost unaffected, but she was forced to 
take action by the pressure of her allies and by the necessities 
imposed by her position as head of the league She did not, 
however, prosecute the war with any marked vigour her 
operations were almost confined to an annual mroad into Attica, 
and when in 425 a body of Spartiales was captured by the 
Athenians at I^los she was ready, and even anxious, to ter- 
mmate the war on any reasonable conditions That the terms 
of the Peace of Nicias, wluch in 421 concluded the first phase 
of the war, were rather m favour of Sparta than of Athens was 
due almost entirely to the energy and msight of an individual 
Spartan, Brasidas {q v ), and the disastrous attempt of Athens 
to regain its lost land-empire The final success of Sparta 
and the capture of Athens m 405 were brought about partly 
by the treachery of Alcibiades, who mduced the stale to send 
Gyhppus to conduct the defence of Syracuse, to fortify Decelea 
m northern Attica, and to adopt a vigorous policy of aiding 
Athenian allies to revolt The lack of funds which would have 
proved fatal to Spartan naval warfare was remedied by the 
intervention of Persia, which supplied large subsidies, and 
Spartan good fortune culminated in the possession at this 
time of an admiral of boundless vigour and considerable 
military ability, Lysander, to whom much of Sparta’s success 
IS attributable 

The 4ih Century — The fall of Athens left Sparta once again 
supreme in the Greek world and demonstrated clearly her 
total unfitness for rule Everywhere democracy was replated 
by a philo-Laconian oligarchy, usually consisting of ten men 
under a harmost or governor pledged to Spartan 
mterests, and even in Laconia itself the narrow 
and selfish character of the Spartan rule led to a 
senous conspiracy For a short time, indeed, under the 
energetic rule of Agesilaus, it seemed as if Sparta would pursue 
a Hellenic policy and carry on the war against Persia Bui 
troubles soon broke out in Greece, Agesilaus was recalled from 
Asia Minor, and his schemes and successes were rendered fruit- 
less Further, the naval activity displayed by Sparta during the 
closing years of the Peloponnesian War abated when Persian 
subsidies were withdrawn, and the ambitious projects of Ly- 
sander led to his disgrace, which was followed by his death at 
Hahartus in 395 In the following year the Spartan navy under 
Peisander, Agesilaus’ brother-m-law, was defeated off Cnidus 
by the Persian fleet under Conon and Pharnabazus, and for 
the future Sparta ceased to be a maritime power In Greece 
itself meanwhile the opposition to Sparta was growing increas- 
ingly powerful, and, though at Coronea Agesilaus had slightly 


the better of the Boeotians and at Connth the Spartans main- 
tained their position, >et they felt it necessary to nd them- 
selves of Persian hostility and if possible use the Persian power 
to strengthen ther own position at home they therefore 
concluded with Aitaxerxes II the humibating Peace of 
Antalcidas (387 b c ), by which they surrendered to the Great 
King the Greek aties of the Asia Minor coast and of Cyprus, and 
stipulated for the mdependence of all other Greek cities This 
last clause led to a long and desultory war with Ihebes, which 
refused to acknowledge the independence of the Boeotian 
towns under its hegemony the Cadmeia, the citadel of Tliebes, 
was treacherously seized by Phoebidas m 383 and held by the 
Spartans until 379 Still more momentous was the Spartan 
ai lion m crushing the Olynthiac Confederation (see Olynthus), 
which might have been able to stay the growth of Macedonian 
power In 371 a fresh peac( congress v as summoned at Sparta 
to ratify tlie Peace of Callias Agam the Thebans refused to 
renounce then Boeotian hegemony, and the Spartan attempt 
at coercion ended m the defeat of the Spartan army at the 
battle of Leuctra and the death of its leader. King Cleombrotus 
The result of the battle was to transfer the Greek supremacy 
from Sparta to Thebes. 

In the course of three expeditions to the Peloponnese con- 
ducted by Epaminondas, the greptest soldier and statesman 
Ihebes ever produced, Sparta was weakened by 
the loss of Messenu, which was restored to an m- sparuu^^ 
dependent position with the newly built Messene 
as its capital, and by the foundation of Megalopolis as the 
capital of Arcadia The invading army even made its way 
into Laconia and devastated the whole of its southern portion, 
but the courage and coolness of Agesilaus saved Sparta itself 
from attack On Epaminondas’ fourth expedition Sparta 
was agam within an ace of capture, but once more the danger 
was averted just in time, and though at Mantmca (362 bc) 
the Thebans, together with the Arcadians, Mcssenians and 
Argives, gained a victory over the combined Mantincan, Athenian 
and Spartan forces, yet the death of Epaminondas 111 the battle 
more than counterbalanced the Theban victory and led to the 
speedy break-up of their supremacy But Sparta had neither 
the men nor the money to recover her lost position, and the 
continued existence on her borders of an independent Mcssenia 
and Arcadia kept her in constant fear for her own safety She 
did, indeed, join with Athens and Aehaea in 353 to prevent 
Philip of Macedon passing Ihermopylae and entering Phocis, 
but beyond this she took no part m the struggle of 
Greece with the new power which had sprung up on Macedoa 
her northern borders No Spartiale fought on the 
field of Chaeronea After the battle, however, she refused to 
submit voluntarily to Philip, and was forced to do so by the 
devastation of I^conia and the transference of certain border 
districts to the neighbouring states of Argos, Arcadia and 
Messenia During the absence of Alexander the Great m the 
East Agis III revolted, but the rising was crushed by Anti- 
pater, and a similar attempt to throw off the Macedonian yoke 
made by Archidamus IV m the troublous period which suc- 
ceeded Alexander’s death was frustrated by Demetrius Polior- 
cetes in 294 b c Twenty-two years later the city was attacked 
by an immense force under Pyrrhus, but Spartan bravery had 
not died out and the formidable enemy was repulsed, even the 
women taking part m the defence of the city About 244 an 
Aetolian army overran Laconia, working irreparable harm and 
carrying off, it is said, 50,000 captives 

But the social evils within the state were even harder to 
combat than foes without Avarice, luxury and the glaring 
inequality in the distribution of wealth, threatened to bring 
about the speedy fall of the state if no cure could be found 
Agis IV and Cleomenes III (qg v ) made an heroic and entirely 
disinterested attempt in the latter part of the 3rd century to 
improve the conditions by a redistribution of land, a widening 
of the citizen body, and a restoration of the old severe training 
and simple life But the evil wa , too deep-seated to be remedied 
by these artificial means, Agis was assassinated, and the 
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reforms of Cleomenes seem to have had no permanent effect 
Ihe reign of Cleomenes is marked also by a determined ellort 
to cope with the nsmg power of the Achaean League {qv) and to 
recover for Sparta her long-lost supremacy m the Peloponnese, 
and even throughout Greece The battle of Sellasia (222 B c ), 
in which Cleomenes was defeated by the Achaeans and Antigonus 
Doson of Macedonia, and the death of the king, which oteurred 
shortly afterwards in Egypt, put an end to the e hopes Ihe 
same rti^n saw also an important constitutional change, the 
substitution of a board of patronomi for the ephors, whose 
power had become almost despotic, and the curtailment of the 
functions exercised by the gerousia, these measures were, 
however, cancelled by Antigonus It was not long afterwards 
that the dual kingship ceased and Sparta fell under the sway 
of a senes of cruel and rapacious tyrants — Lycurgus, Machani- 
das, who was killed by Philopoemen, and Nabis, who, if we 
may trust the accounts given by Polybius and Livy, was little 
better than a bandit chieftain, holding Sparta by means of 
extreme cruelty and oppression, and usmg mercenary troops to 
a large extent m his wars 

The Intervention of Rome — We must admit, however, that a 
vigorous struggle was maintained with the Achaean League 
and with Macedon until the Romans, after tne conclusion of 
their war with Philip V , sent an army into La,conia under 
T Qumctius Flamminus Nabis was forced to capitulate, evacu- 
ating all his possessions outside Laconia, surrendering the 
Laconian seaports and his navy, and paying an indcmmty 
of 500 talents (Livy xxxiv 33-43) On the departure of the 
Romans he succeeded in recovering Gythium, m spite of an 
attempt to relieve it made by the Achaeans under Philopoemen, 
but in an encounter he suffered a crushing defeat at the hands 
of that general, who for thirty days ravaged Laconia unopposed 
Nabis was as<^assinated m 192, and Sparta was forced by Philo- 
poemen to enrol itself as a member of the Achaean League 
{qv) under a phil-Achaean aristocracy But this 
AebseM chrome disorders and disputes, which led 

to armed intervention on the part of the Achaeans, 
who compelled the Spartans to submit to the overthrow of the ir 
City walls, the dismissal of their mercenary troops, the recall 
of all exiles, the abandonment of the old Lycurgan constitution 
and the adoption of the Achaean laws and institutions 
(x88 B c ) Again and again the relations between the Spartans 
and the Achaean League formed the occasion of discussions m 
the Roman senate or of the despatch of Roman embassies to 
Greece, but no decisive intervention took piace until a fresh 
dispute about the position of Sparta m the league led to a de- 
cision of the Romans that Sparta, Corinth, Argos, Arcadian 
Orchomenus and Heraclea on Oeta should be severed from it 
This p suited in an open breach between the league and Rome, 
and eventually, in 146 bc, after the sack of Corinth, in the 
dissolution of the league and the annexation of Giccce to the 
Roman province of Macedonia For Sparta the long era of 
war and intestine struggle had ceased and one of peace and a 
revived prosperity took its place, as is witnessed h\ th- 
numerous extant inscriptions belonging to this period A 
an allied c ity it was exempt from direc t taxation, though 
compelled on occasions to make “ voluntary ” presents to 
Roman generals Political ambition was restricted to the 
tenure of the municipal magistracies, culminating m the offices 
of nomophylax, ephor ancl patronomus Augustus showed 
marked favour to the city, Hadrian twice visited it during his 
journeys m the East ancl accepted the title of eponymous 
patronomus The old warlike spir t found an outlet chiefly in 
the vigorous but peaceful contests held m the gymnasium, 
the ball-place, and the arena before the temple of Artemis 
Orthia sometimes too it found a vent m actual campaigning, 
as when Spartans were enrolled for service against the Parthians 
by the emperors Lucius Verus, Septimius Severus and Cara- 
calla Laconia was subsequently overrun, like so much of the 
Roman Empire, by barbanan hordes 

Medieval Sparta —In a d 396 Alaric destroyed the city and 
at a lalcr period Laconia was invaded and settled by Slavonic 
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tribes, especially tne Mebngs and Lzerits, who m turn had to give 
way before the advance of the Byzantine power, though pre- 
serving a partial independence in the mountainous regions 
Ihe Franks on their arrival in the Morea found a fortified city 
named Lacedaemonia occupying part of the site of ancient 
Sparta, and this continued to exist, though greatly depopulated, 
even after Guillaume de Villehardoum had in 1248-1249 founded 
the fortress and city of Misithra, or Mistra, on a spur of Tay- 
getus some 3 m north-west of Sparta This passed shortly 
afterwards into the hands of the Byzantines, who retamed it 
until the lurks under Mahommed II captured it in 1460 
In 1687 it ( ame into the possession of the Venetians, from whom 
it was wrested in 1715 by the Turks Thus for nearly six 
centuries it was Mistra and not Sparta which formed the centre 
and focus of Laconian history 

The Modem City — In 1834, after the War of Independence 
had resulted in the liberation of Greece, the modem town of 
Sparta was built on part of the ancient site from the designs of 
Baron Jochmus, and Mistra decayed until now it is m ruins 
and almost deserted Sparta is the capital of the prefecture 
(vofios) of Lacedaemon and has a population, according to the 
census taken in 1907, of 4456 but with the exception of several 
silk factories there is but little industry, and the development 
of the city IS hamjicred by the unhealthiness of its situation, 
its distance from the sea and the absence of railway communi- 
cation with the rest of Greece As a result of popular clamour, 
however, a survey for a railway was begun in 1907, an event 
of great importance for the prosperity of Sparta and of the 
whole Eurotas Plain 

II Archaeology 

There is a well-knoun pass<ige m Thucydides which runs 
thus “ Suppose the city of Sparta to be deserted, and 
nothing left but the temples and the ground-plan, distant 
ages would be very unwilling to believe that the power of 
the Lacedaemonians ■was at all •equal to their fame 
Their city is not built ^ ontmuous]>, and has no splendid temples 
or other edifices, it rather resembles a group of villages, like 
the ancient towns of Helkis, and would therefore make a poor 
show ” (1 10, trans Jowett) And the first feeling of most 
travellers who visit modern Sparta is one of disappointment 
with the ancient remuns it is rather the loveliness and gran- 
deur of the situation and the fascination of Mistra, ■with its 
grass-grown streets, its decaying houses, its rumed fortress 
and Its beautiful Byzantine churches, that remain as a lastmg 
and cherished memory Until 1905 the chief ancient buildings 
at Sparta were the theatre, of which, however, little shows 
above ground except porTons of the retammg walls, the so- 
c ailed Tomb of LconicJas, a quadrangular building, perhaps a 
temple, constructed of immense blocks of stone and cont inmg 
two chambers , the foundation of an ancient bridge ov r the 
Euiotas, the ruins of a circular structure, some remains of late 
Roman fortifications, several brick buildings and mosaic pave- 
ments To these must be added the inscriptions, sculptures 
and other objects collected in the local museum, founded by 
Stamatakis in 1872 and enlarged m 1Q07, rr built info the 
walls of houses or churches Though excavations were carried 
on near Sparta, on the site of the Amvclaeum in 1890 bv Tsoun- 
tas, and in 1904 bv Furtwangler, and at the shrine of Menelaus 
in Therapne by Ross in 1833 and 1841, and by Kastriotis in 
1889 and 1900, >et no organized work was tried m Sparta itself 
save the partial excavation of the “ round building ” under- 
taken in 1892 and 1893 by the American School at Athens, the 
stn cture has been since found to be a semicircular retaining- 
wall of good Hellenic work, though partly restored m Romar 
times 

In 1904 the British School at Athens began a thorough ex- 
ploration of Laconia, and in the following year excavations were 
made atThalamae, Geronthrae, and Angelona near Monemvasia, 
while everal medieval fortresses were surveyed In 1906 ex- 
cavations began m Sparta itself with results of great "value, which 
have been published in the British School Annual, vol xii sqq 
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A “ small circus ” described by Leake, but subsequently 
almost lost to view, proved to be a theatre-hke building con- 
structed soon after a d 200 round the altar and m front of the 
temple of Artemis Orthia Here musical and gymnastic con- 
tests took place as well as the famous flogging-ordeal {diatnas- 
ttgosti) The temple, which can be dated to the 2nd century b c 
rests on the foundation of an older temple of the 6th century, 
and (lose beside it were found the scanty remains of a yet 
earlier temple, dating from the 9th or even the loth century 
The votive offerings m clay, amber, bronze, ivory and lead 
found in great profusion within the precinct range from the 9th 
to the 4th century B c and supply invaluable evidence for 
early Spartan artj they prove that Sparta reached her artistic 
zenith in the 7th century and that her decline had already 
begun in the 6th In 1907 the sanctuary of Athcn i “ of the 
Brazen House ” (XaA^ot/co?) was located on the Acropolis 
immediately above the theatre, and though the actual temple 
IS almost completely destroyed, fragments of the capitals show 
that It was Done m style, and the site has p oduced the longest 
extant archaic inscription of Laconia, numerous bronze nails 
and plates and a considerable number of votive offerings, some 
of them of great interest The Greek city-wall, built m suc- 
cessive stages from the 4th to the 2nd century, was traced for 
a great part of its circuit, which measured 48 sUdes or nearly 
6 m (Polyb ix 21) The late Roman wall em losing the Acro- 
polis, part of which probably dates from the yeais following 
the Gothic raid of a d 262, was also investigated Besides the 
aetual buildings discovered, a number of points were fixed 
which greatly facilitate the study of Spartan topography, 
based upon the description left us by Pausanns Excavations 
carried on in 1910 showed that the town of the “ Myeenean ” 
period which lay on the le ft bank of the Eurotas a little to the 
south-east of Sparta was roughly triangular in shape, with its 
apex towards the north its area is approximately equal to that 
of Sparta, but denudation and destruetion have wieiught havoc 
with Its buildings and nothing is left save rumed foundations 
and broken potsherds 

Authorities J C F M in^io, Sparta voh Idp/ig, 
1800-1805), G Gilbtrt, Studten zur alhpartantschen (jeschichte 
(Gottingen, 1872) G Busolt, Die Lakedaimomer urtd thre Imndei- 
genossen (Lcip/ig, 1878), for the 0th century and the Persian wars, 
W Herbst, Zur Oeschchte der auswartigen Pohtik spartas int /eit 
alter des peloponnestschen Krteges (I eipzig, 1853) h von Stern, 
Geschxchte der sPartan u thehanischen Hegemome, See (Dorpat, 
1884), from 387 to 362 B c , J Fesenraair, bparta von der ^chtacht 
bet leuKtra bis zum Ver’ichwinden aes Namens (Munich, 18O5), 
and the general Greek histones of G Grote, L Meyer, G Busolt, 
J Beloch, A Holm, B Nksc, E Abbott and J B Bury 

Cons tution C O Muller, The History and Antiquities of the 
Doric Race (2 voK , Eng trails, 2nd ed , London, 1839), K H 
Lachmann, Die <>partamsche Slaatsoerfassung in ihrer 1 ntwicKelung 
und ihreni Verfalle (Breslau, 183O), A Solan, Ricerche ^partane 
(Leghorn, 1907), H Gabriel, De wagistratthu<t Laiedaentoniorum 
(Berlin, n d ) L Auerbach, De Lacedaemoniorutn regihus (Berlin, 
1863), B Niese, Herodotstudien, besonders zur spart C>(schichtc, 
in Hermes (1907), xhi 419 sqq the constitutional histones of 
G Gilbert, ( I F Scliomann.G Busolt and A H J Grc< nidge and 
the works cited under Apei i a , E phor , Gerousia and Lyc ui gus 

Land 1 enure M Diincker, ‘ Die Hufen der Spartiatcn ' m 
Berichte der berl Akademie (1881), pp 138 sqq , K F Hennum, 
De causTi turhatae apud Lacedaemomos agrorum aequahtatis (Mar 
burg, 1834) C Reuss, De Lycurgea quae fertur agrorum divtsione 
(Pforrhum 1878) 

Army C Busolt " Spartas Hccr und Leuktra," in //erwtfs (1905), 
xl 387 sf]q , J Kromaycr, ' Die Wchrkraft T^ikoniens u s<iiu 
Wehrverfassung^” in lieitnige zur alien Ce’^chichte (1903), 111 173 
, H K Stem Das Kriegswesen der Spartaner (Konitz, 1863) 
opography and Antiquities W M Leake, Morea, chs iv v , 
E Cnrtius, Peloponmsos, u 220 sqq C Bursian Geographte, 
n I IQ sqq Pausamas, in ii-i8 and the commentary m J G 
Frazer, Paw 9««ias, 111 322 sqq , W G Clark, Peloponnesus, pp 158 
sqq , E P Boblayi , Recherches pp 78 sqq W Vischcr, Erinne 
rungen, pp 371 sqq , Bory dc Saint Vincent, Pcfafion, pj) 418 sqq 
G A Blouet, Architecture, n 61 sqq, pi 44-52, for full titles 
and dates of publication of these works, see under Laconia, H K 
Stem, Topographic des alien Sparta (Glatz, i8qo), K Nestoride*., 
Toiroypa<p(a rijs hpxalas Iwdprris (Athens 1892) N E Crosby, " The 
Topography of Sparta,” in American Journal of Archaeology (Pnnet 
ton, 1893), viii 335 sqq , and various articles m the British School 
Annual xii sqq 


Inscriptions M N Tod and A J B Wace, Catalogue of the 
Sparta Museum (Oxford, 1906), British School Annual, xii sqq, 
and the works cited under Laconia 

Dialect K Mullensiofen, De titulorum laconicorum dialecto 
(Strasburg, 1882), li Meister, Dorter und Achaer (Leipzig, 1904) 

Art M N lod and A J B Wace, op cit , H Dressel and A 
Milchhofer, ” Die antiken Kunstwerkc aus Sparta u Umgebung,” 
in Ajhenische Mitteilungen, 11 293 sqci , E Bcul6, ‘ L'Art A Sparte,” 
in Etudes sur le PMoponnise (Pans, 1855) (M W T ) 

SPARTACUS, leader in the Slave or Gladiatorial War against 
Rome (73-71 B c ), a Thracian by birth He served in the 
Roman army, but seems to have deserted, for we arc told that 
he was taken prisoner and sold as a slave Destined for the 
arena, he, with a band of his fellow-gladiators, broke out of a 
training school at (Tapua and took refuge on Mt Vesuvius (73) 
Here he maintained himself as a captain of brigands, his 
lieutenants being two Celts named C rixus and Oenomaus, who like 
himself had been gladiators A hastily collected force of 3000 
men under C Claudius Fulcher endeavoured to starve out the 
rebels, but the latter clambered down the precipices and put 
the Romans to flight Swarms of hardy and desperate men 
now joined tne rebels, and when the praetor Publius Varimus 
took the field against them he found them entrenched like a 
regular army on the plain But they gave him the slip, and 
when he advanced to storm their lines he found them deserted 
From Campania the rebels marched into Lucania, a country 
better suited for guerrilla warfare Varimus followed, but 
was defeated in several engagements and nairowly escaped 
being taken prisoner The insurgents reoctupied C-ampania, 
md by the (lehat of C Jhoranius, the ejuaestor of Varimus, 
obtained possession of nearly the whole of southern Italy 
Nola and Nuieria m Campania, Thurii and Metapontum in 
Lucania were sacked The senate at last despatched both 
consuls against the rebels (72) The German slaves under 
Crixus were defeated at Mt (jarganus m Apulia bv the praetor 
Q Arnus But Spartacus overthrew both consuls, one after 
the other, and then pressed towards the Alps Gams C-assius, 
governor of Cisalpine Gaul, and the praetor Gnacus Manlius, 
who attempted to stop him, were defeated at Mutma Freedom 
was within sight, but with fatal infatuation the sUves refused 
to abandon Italy Spartacus led them against Rome, but their 
hearts seem to have failed them, and instead of attacking the 
capital, he passed on again to Lucania The conduct of the 
war was now entrusted to the praetor Marcus Licmius Crassus 
In the next battle Spartacus was worsted and retreated towards 
the straits of Messina, intending to cross into Sicily, where he 
would have been welcomed by fresh hordes of slaves, but the 
jiirates who had agreed to transport his army proved faithless 
Crassus endeavoured to shut in the rebels by carrying a ditch 
and rampart right across the peninsula, but Spartacus forced the 
lines, and once more Italy lay at his feet Disunion, however, 
was at work m the rebel camp The Gauls and Germans, 
who had withdrawn from the mam body, were attacked and 
destroyed Spartaeus now took up a strong position m the 
mountainous country of Petelia (near Strongoli m Calabria) 
and influled a severe defeat on the vanguard of the pursuing 
army But his men refused to retreat farther, and m a pitched 
butle which followed soon afterwards the rebel armv was an- 
nihilated Spartacus, who had stabbed his horse before the 
battle, fell sword in hand A body of the rebels which had 
escaped from the field was met and cut to pieces at the foot of 
the Alps by Pompey (the Great), who was returning from Spam 
Pompey claimed the credit of finishing the war, and received 
ihe honour of a triumph, while only a simple ovation was decreed 
to Crassus Spartacus was a capable and energetic leader, 
he did his best to check the excesses of the lawless bands which 
he commanded, and treated his prisoners with humanity His 
character has been misrepresented by Roman writers, whom 
his name inspired with terror down to the times of the empire 

The story has to be pieced together from the vague and some- 
what discrepant accounts of Plutarch (Crassus, 8-1 1 Pompey, 21), 
Appian (Bell ctv 1 1 16-120), Horus (n 8), Livy (Lpit 95-97), 

and the fragments of the Histones of Sallust, whose account seems 
to have been full and graphic 
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SPARTANBURG, a city and the county-seat of Spartanburg 
county, South Carolina, USA, about 94 m N W of Columbia 
Pop (X890), 5544, (1900), 11,395, of whom 4269 were negroes, 
(1906, estimate), 14,905 Spartanburg is served by the South- 
ern, the Charleston & Western Carolma (controlled by the 
Atlantic Coast line), the Glenn Springs, the Carolma, Clmch- 
ficld & Ohio, and inter-urban (electric) railways It is a thriv- 
ing city in a cotton-growing and cotton-manufacturing region, 
about 800 ft above the sea and 25 ra S E of the Blue Ridge 
Spartanburg is the seat of Wofford College (Methodist Episcopal, 
South, founded in 1850 with a bequest of Benjamin Wofford, 
a local Methodist minister, and opened in 1854), which had, in 
1908, 12 instructors and 286 students, also of Converse College 
(nonsectarian, for women), which was founded by D E Con- 
verse in 1889, opened in 1890, and in 1908 had 22 instructors 
and 355 students An annual musical festival is held here 
under the auspices of the Converse College Choral Society Four 
miles south of the city, at Cedar Spring, is the South Carolina 
Institution for the Education of the Deaf and Blind, founded as 
a private institution in 1849 ^i^d taken over by the state in 
1857 There are gold-mines near the city, and Spartanburg 
county produces large crops of cotton Cotton mills are the 
basis of the city’s prosperity, and it has also a large wholesale 
trade, iron-worknig establishments, and various manufactures 
The value of its factory product was $2,127,702 m 1905, or 
33 7 % nioi'e than in 1900 Spartanburg was founded in 1787, 
and, although railway communication with Columbia and 
Charleston was opened m 1859, there was little growth until 
the establishment of the first cotton mill m the vicmity in 1880, 
it was chartered as a city in this year 
SPEAKER, a title of the presiding officer m the legislatures 
of various countries In the English parliament the lord chan- 
cellor acts as Speaker of the House of Lords, but should his 
office be in commission the Crown usually appoints a Speaker 
to supply his place, a case in point being that of Sir L Shadwell, 
vice-chancellor, who in 1835 was appointed Speaker during the 
time the Gieat Stal was m commission Unlike the House of 
Commons, the Speaker of the House of Lords need not neces- 
sarily bt a mcmljer of the H juse, Brougham in 1830 sat on tlu 
woolsack as Speaker m his capacity of lord chancellor, being 
then plain Mr Brougham, his patent of nobility not having 
yet been made out The House of Lords has also deputv 
Speakers who are appointed by commission The duties of the 
Speiker of the Hou-.e of Lords are defined by a standing order 
as follows “ The lord chancellor, when he speaks to the House, 
IS always to speak uncovered, and is not to adj lurn the House, 
or to do anything else as mouth of the House, without the 
consent of the Lords first had, except the ordinary thing about 
bills, which are of course, whert in the Lords may likewise over- 
rule, as for preferring one bill before another, and such-hke, 
and m ease of difference among the Lords, it is to be put to the 
question , and if the lord chancellor will speak to anything par- 
ticularly he IS to go to his own place as a peer ” The Speaker 
of the House of Lords, as compared with the Speaker of the 
House of Commons, is an official withiut power, even his seat, 
the woolsack is technically outside the House Contrary to 
the practice m the Commons, he acts as a strong party man, 
making speeches on behalf of government measures from In', 
plai e as a peer Proposals have from time to time been made 
for augmenting the powers of the Speaker of the House of 
Lords, but it has been pointed out that, as he is a minister of 
the Crown, and not chosen by the House itself, and moreover 
IS often the member of the least experience in the House, it 
would be inexpedient that he should exercise the same powers 
as the Speaker of the Commons 
The Speaker of the House of Commons i^ always a member of 
that House, and though chosen by the members themselves 
(subject to the approval of the sovereign) from one of the great 
political parties he never either votes (except in the case of a 
tie) or speaks 1 1 his capacity as a member during the time he 
holds office His duty is to enforce the observance of the 
rules laid down for prcservmg order m the proceedings of the 


House, he puts every question and declares the determination 
thereon As “ mouth of the House ” he communicates its 
resolutions to others, conveys its thanks, and expresses its cen- 
sure, its reprimands or its admonitions He issues warrants 
for executmg the orders of the House, as the commitment of 
offenders, the issue of writs, the attendance of witnesses or 
prisoners m custody, &c The symbol of his authority is the 
mace, which is borne before him by the serjeant-at-arms when 
he enters or leaves the House, it reposes on the table when he 
IS m the ihair, and it accompanies him on all state occasions 
1 he Speaker takes precedence of all commoners in the kingdom 
both by ancient custom and by legislative declaration (i Will 
& Mary c 21) His salary is £5000 a year It is usual to 
create a retiring Speaker a peer of the realm, generally with the 
rank of viscount The offic e is of great antiquity, and m the 
various conflicts between the Commons and the Crown was one 
of considerable difficulty, especially when, as mouthpiece of the 
House, he had to read petitions or addresses or dehver in 
the presence of the sovereign spec hes on their behalf The 
first to whom the title was definitely given was Sir Thomas 
Hungtrford (d 1398) 


A list of Spt akers most of wl 
lOoo IS appended 1 he date of e 
J Croke (i6oi) 

Sii E Phtlips (1604) 

Sir R Crewe (1614) 

T Richardson (1021) 

*^Sir T Cnwe (10241 
bir H Finch (1O2O) 

Sir J Finch (1628) 

J (danvillc (1O40) 

Lcnthall (1O40) 

II Pelham (1647) 
t Rous (1053) 

Sir I Widdnngton (1G56) 

C Chute {1O59) 

Sir I I-ong (10 ■jq) 

T Bampfylde (1659) 

W Siy (I6<X)) 

Sir H Orimston (1660) 

Sir E Tumour (1061) 

Sir J Chirlton (1O73) 

*1 Seymour (1O73) 

Sir R Sawyer (1078) 

Sir W (xregjry (1O79) 

*W Williams (I 08 o) 

**Sir J Trevor (1085) 

H Powle (1689) 

P Foley (1095) 

bir 1 Littleton (1698) 

*R Harley (1701) 

(karl of Oxford) 

Smith (1705) 

Sir K Onslow \i708) 

W Bromley (1710) 

* Speaker in more 


im are separately noticed, from 
ctiou IS given in brackets — ■ 

Sir T Hanmer (1714) 

*b Compton (1715) 

[harl of Wilmington) 

*®A Onslow (1728) 

*Sir J Cust (1761) 

*Sir Llttchcr Norton (1770) 
(Lord Grantly) 

*C W airnwall (1780) 

W W Grenville (1789) 

(Lord Grenville) 

*«H Addington (1789) 

(Viscount bidmouth) 

Sir J Mitford (1801) 

(Lord Redesdale) 

*C Vbbott (1802) 

(Lord Colchester) 

‘■'ll C M button (1817) 
(Viscount Canterbury) 

*J Abcrcromhy (1835) 

(Lord Dunfermline) 

*C Sliaw Ltfevre (1841) * 

(Viscount Lversley) 

*J E Denison (1857) 

(Viscount Ossingion) 

*H B Brand (1872) 

(Viscount Hampden) 

*\ W Peel (1884) 

(Viscount Peel) 

*W C Gully (1895) 

(Viscount Selby) 

*J W Lowthor (1905) 

lan one parliament 


The title of Speaker is also applied to the presiding officer 
of the various legislative assemblies in the British colonies, 
that of president being applied to the presiding officer of the 
upper houses, legislative councils as they are usually called 
In Canada, however, the presiding offiter both of the Senate 
md the House of Commons is termed Speaker In the United 
States the Speaker of the House of Representatives is an officer 
of considerable power (see United States Political Institutions) 
Authorities — Stubbs, Constitutional History, J A Manning, 
Lives of the Speakers (1850) E Lumnus, Ihe Speakers Chair 


* Brother of Sir R Crewe 

2 Speaker of the Long Parliament 
® Convicteil of bnbery and expelled 1695 
•* First Speaker of the Commons of Great Britain 
® Nephew of Sir R Onslow, Speaker m 1708 and great great- 
great grandson of R Onslow, Speaker in the second parliament of 
Elizabeth Arthur Onslow was the second Speaker to be elected 
five times the first Speyer to be so elected was Thomas Chaucer 
m the reign of Henry V Onslow also held the Speakership for the 
longest period (1727-1761) 

* Afterwards prime minister Was first Speaker of the Commons 
of the United Kingdom 

’ First to be Speaker six times and seven times 
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(1900) , for the United States, J Bryce, American Common- 
wealth, M. P FoUett's The Shaker of the House of Representa- 
tives (New York, 1896), H. B Fuller, Speakers of the House 
(Boston, 1909) 

SPEAR (0 Eng spere, O H Ger sper, mod Ger speer, &c , 
cf Lat sparuSf probably related to “ spar,” a beam), a weapon 
of offence. Developed from a sharp-headed stake, the spear 
may be reckoned, with the club, as among the most ancient of 
weapons All the prehistonc races handled the spear, all 
savage folk thrust with it or hurl it, civilized man still keeps 
it as the lance and the boar-spear, indeed, the bayonet is a 
spear-head with the rifle for a shaft 

The English before the Norman conquest were a spear-bearing 
race The freeman’s six-foot ashen spear was always near his 
hand, and its head is found beside the bones of every warrior 
The casting javtlm was commoner than the bow Ni'iman 
horsemen made the long lance, a dozen feet long, its pennon 
fluttering below the point, the knightly weapon Throwing 
spears became rare, the Black Prince’s English knights wonder- 
ing at the Spanish fashion of casting darts In the 14th cen- 
tury the vamplate came into use as a guard for the lance hand 
above the grip At this time also the coronel head was devised 
for the better safeguard of the jousters, many of whom, how- 
ever, preferred the blunted or “ rebated ” point The next 
step in development gave the shaft a swell towards the hand 
on both sides of the grip, a swell exaggerated in the jousting 
lance of the i6th century, which, fluted and hollowed, is found 
weighing twenty pounds, with a girth of as much as 27 J in 
at Its broadest part Leather “ burres ” were added below 
the grip and, before the end of the 14th century, the weight of 
the jousting lance called for tlie use of the lance-rest, a hook 
or catch screwed to the right breast of the harness 

The Scots, always weaker than the English m archery, 
favoured the long spear as the chief weapon of the infantry, and 
from P'alkirk onwards held their own in their “ schiltron ” for- 
mation against all cavalry, until riddled and disarraved bv the 
arrow-flights Their Engloh enemy, when harquebusiers 
began to oust the archers, exchanged the old bills for those 
18 and 30 ft pikes which bristled from the squares pro- 
tecting the “ shot ” At the same time, the English horsemen 
began to leave the lance for sword, pistol and musketoon 
During the civil wars in the 17th century every man on foot was 
either pikeman or musketeer After 1675 the long pike gave 
way to the bayonet in its first shape of a dagger whose hilt 
could be struck into the muzzle of the musket, and, some four- 
teen years later, the bayqnet with a ring-catch gave the infantry- 
man the last form of his pike Seigeants, however, earned 
through the i8th century a “ halbert {qv) which, in its degen- 
erate form, became a short pike, and infantry officers were 
sometimes armed with the spontoon In i8i6 certain dragoon 
regiments were given the lance which had been seen at work 
m the hands of Poles and Cossacks , and the weapon is still part 
of the service equipment although controversy is still hot over 
Its value m action, its supporters urging the demoralizing effect 
of the lance against broken troops Queen Victoria’s navy 
gave up, in favour of the cutlass bayonet, the pikes whuh 
wfere once served out to repel attacks of boarders At the 
pres' nt day the High Sheriff’s party of javelin-men are the only 
Englishmen who march on foot with the ancient weapon (See 
further T ance ) 

SPECIES, a term, in its general and once familiar significance, 
applied indiscriminately to animate and inanimate objects 
and to abstract conceptions or ideas, as denoting a particular 
phase, or sort, m which anything might appear In logic it 
came to be used as the translation of the Gr cTSos, and meant 
a number of individuals having common characters peculiar 
to them, and so forming a group which with other groups were 
included m a higher group The application of the term was 
purely relative, for the higher group itself might be one of the 
“ species,” or modes of a still higher group In medicine it 
was used for the constituents of a prescription In algebra 
It denoted the characters which represented quantities in an 
equation 


Early writers on natural history used the term m its vague 
logical sense without limiting it to a special category in the 
hierarchy of classification To John Ray, the famous English 
naturalist, the credit is generally given of first making species a 
definite term in zoology and botany, but Ray owed much of 
his classification to Kaspar or Gaspard Bauhin (1550-1624), pro- 
fessor of Greek and of Anatomy and Botany at Basel, and much 
of his clear definition of terms to an unpublished MS of Joachim 
Tung of Hamburg (1587-1657) Sir W T Thislcton D>er 
{Edinburgh Review, 1902, p 370) thinks that Ray’s use of the 
word may be traced to the last mentioned authors It is 
clear, however, that through Ray’ work in the 17th century 
the common biological application of species became fixed 
much in its modern form, as denoting a group of animals or 
plants capable of mterbrceding, and although not necessarily 
quite identical, with marked common characters Working 
on these lines, and attaching special importance to common 
descent, naturalists applied the term with more and more 
precision, until Linnaeus, in his Philosophta botanica, gave the 
aphorism, “ species tot sunt diversae, quot div ersae formae 
ab initio sunt creatae ” — ” just so many species are to be 
reckoned as there were forms created at the beginning ” 
Linnaeus’ invention of bmomial nomenclature for designating 
species served systematic biology admirably, but at the same 
time, by attaching preponderating importance to a particular 
grade m classification, crystallized the docti 1 le of fixity The 
lower grades in classification such as sub-species and varieties 
on the one hand, and the higher grades on the other, such as 
genera and families, were admitted to be human conceptions 
imposed on the living world, but species were concrete, objec- 
tive existences to be discovered and named G L L Buffon 
and J P B Lamarck practically conceded the objective 
existence of species in arguing that they might be modified 
by external conditions, and G I Cuvier proclaimed their fixity 
without reserve Charles Darwin found the conception of 
species so definite and fixed that he chose for the tide of his 
great book (1859) the words On the Origin of Species by 
Means of Natural Selection, although his exposition of evolu- 
tion applied equally to every grade m classification E B 
Poulton, in an admirable discussion of contemporary views 
regarding species (presidential address to the Entomological 
Society of London 1904), has shown that Darwin did not believe 
in the objective existence of species, not only because he was led 
to discard the hypothesis of special creation as the explanation 
of the polymorphism of life but because in practice as a working 
systematist he could neither find for himself nor ascertain from 
other systematists any settled criteria by which a group of 
specimens could be elevated into a genus, accepted as a species, 
or regarded as a variety 

1 he vast advance in knowledge of the existing forms of living 
things that has been acquired and recorded since 1859 has 
accentuated the difficulty of finding any morphological criteria 
for species A few writers have insisted that they are discon- 
tinuous, and that real gaps exist between them Equally great 
gaps, however, may exist between males and females, between 
(limatic phase or summer and winter forms The attempt 
to find a physiological ent non has similarly failed, many 
forms that have been univeis.illy accepted as true species 
produce fertile hybrids (see Hybridism) In modem practice 
(see Zoological Nomenclature) systematists no longer 
regard species as more than as an artificial rank in classification, 
to be applied chiefly for reasons of convenience, so that the 
word IS reverting to its oldir logical significance The word 
“ species ” now signifies a grade or rank in classification assigned 
by systematists to an assemblage of organic forms which they 
judge to be more closely interrelated by common descent than 
they are related to forms judged to be outside the species, and 
of which the known individuals, if they differ amongst them- 
selves, differ less markedly than they do from those outside the 
species, or, if differing markedly, are linked by intermediate 
forms It IS to be noted that the mdividuals may thcmselv'es 
be judged to fall into grr»ups of minor rank, known as ‘'ub-specie'. 
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or local varieties, but such 'subordinate assemblages are, elevated 
to speciik rank, if they appear not to intergrade so as to form 
a linked species, whilst oa the other' iKapd assemblages judged 
to be species are merged, or degraded to sub-species, if they are 
found to mtergrade by discoveries of Imking formSr , A specaes, 
m short, IS a subjective conception, and some wpters^ as for 
instance E. Ray Lankester, have urged that the word is so 
firmly associated with histoncfd implications cf„, fixity which 
are now mcongruous with its application, that it ought to be 
discarded from scientific nomenclature 

In technical biology each species is desim"‘ed by two words, 
one for the genus, prmted with an initial capital, and one for 
the particular species, prmted without an initial capital m 
2^ology, whilst in Botany the habit once conjmon to, both sub- 
jects 13 retained, and the speafic name if derived from a proper 
name is printed with a capital The two words are printed m 
Italics, and may be followed by the name of the author who 
first described the species Thus “ Cants vulpes Linnaeus ” 
IS the specific designation of the common fox, Cams being 
the generic term common to dogs, wolves and so forth, and 
vulpes mdicating the particular species, whilst the attached 
author’s name mdicates that Linnaeus first named the species 
m question (P c. M ) 

SPECIFICATION (from Med Lat speafieaito, spectficare, to 
enumerate or mention in detail), any detailed statement, 
especially one on which an estimate or plan is based, s the 
specification of a builder or architect (se Building) In 
patent law a specification is a description of an invention. An 
application for a patent must be accompanied by a specifica- 
tion, either provisional or complete If a complete specification 
does not accompany the application, it must be forwarded 
usually within six months of the date of application, otherwise 
the application is deemed to be abandoned A provisional 
specification declares the nature of the invention in general 
terms, while a complete specification describes the invention 
m detail, and shows the manner in which it is to be earned out 
(see further Patents) 

In the civil law (see Accession) specification was the working 
up of a thing into a new pioduct, for example, the making of bread 
from gram The effect ot specification was that the onginal owner 
lost his title in favour of the creator of the new product, but had 
an action for the value of the materials 

SPECIFIC PERFORMANCE, an equitable doctnne under 
which a court of equity, in certain exceptional cases where the 
normal legal remedy, t e damages, would not be a sufficient 
compensation, orders from a defaultmg party a specific or actual 
performance of the thmg which he had contracted to do The 
courts act on <^heir own discretion in afiordmg or refusing the 
relief of specific performance, and as a genertd rule will refuse 
that rehef where the common law remedy is adequate, where 
the court would be unable to superintend or enforce the execu- 
tion of its judgment, where the plamtill has himself acted 
inequitably, or where the enforcement of specific performance 
would be unreasonable Specific performance is usually con- 
fined to executory agreements, such as a conveyance or a lease 
of land, iv IS not usually enforced in the cases of personal acts 
or m those of contracts for personal service In the case of 
a contract for the sale of a chattel the courts will only order 
specific performance when the chattel is of peculiar value to the 
purchaser and cannot be obtained elsewhere The courts are 
guided considerably by precedent, and it is only by reference 
to a standard textbook that details can be obtained of the 
conditions and restrictions which hedge the jurisdiction of the 
courts In Septs law specific performance, or “ implement,” 
IS part of the ordinary jurisdiction of the courts 

See Fry on Spectfic Performance % Ency English Law, tit, " Specific 
Petformance " , and Story, Equity Jurisprudence 

SPEOTACLES» the name given to flat glasses, prisms, spherical 
or cvlmdnqal lenses, mechanically adjusted to the hupian eyes, 
so as to correct defects of vision (? v ) They are made usually 
pf crown glass or rock crystal pebbles ”), the latter being 
somewhat ligliter and cooler to w-'ar They are mounted in 


rigid steel wiie or gold frames, with fastening-pieces over the 
earsj single or idouble eye-glassep, and han^-glj^ses, or lor^ttcs, 
being ivarietip^^pf, form, to the circ^i^tahces afli^ the 

wearer’s taste. ’ ^ 

— l^jBserves are to conceal deforipitfes ' or to 

protect the eyes , in, the many conditions where they cannot 
tolerate bright light; iSpch as ulceratipn and inflammation of the 
cornea, certain diseases pf the ins, ciliary body, choroid, and 
retma They are made of bluish, “ smoked,” or almost bliick 
coloured glass, and are of very various shapes, according to the 
amount of obscuration necessary ^ 

Prtsms — Prisms are of great value in cases of double vision 
due to a slight tendency to squinting, caused by weakness or 
over-action of the muscular apparatus of the eyeball Prisms 
deflect rays of hght towards their bases Henc^, if a prism 
is placed m front of the eye with its ba^e towards the nose, a 
ray of light faffing upon it will be bent mwards, iind seem to 
come from a pomt nuther out from the axis of vision. ' Con- 
versely, if the base of the prism is turned towards thei feinple, the 
ray of light w-ill seem to come from a pomt nearer the axis, and 
wdl mduce the eye to turn inwards, to convergj^ tPwatds its 
fellow. In cases of myopia or short-sight owing to weakness of 
the internal recti muscles, the eyes m looking at a near object, 
instead of converging, tend to turn Outwards, and so double 
vision results If a suitable prism is placed in front of the 
eyes the double vision may be prevented. These pn^ms may 
be combined with concave lenses, which correct thP myopia, 
or, since a concave lens may be considered as composed of two 
prisms united at their apices, the same effect may be obtained 
by making the distance between the centres of the conca\e 
lenses greater than that between the centres of the pupils 
Agam, to obviate the necessity for excessive convergence 
of the eyes so common m hypermetropia, the centre of the pupil 
should be placed outside the centre of the corrective convex 
lenses, these will then act as pnsms with their bases mwards 
Where, on the other hand, there is no tendency to squinting, 
care must be taken m selecting spectacles that the distances 
between the centres of the glasses imd the centres of the pupils 
are quite equal, otherwise squjntmg,' or at any rate great fati^e, 
of the eyes may be induced 

Spherical tenses — Biconcave, biconvex and concavo-convex 
(meniocus) lenses are employed in ophthalmic practice in the 
treatment of errors of refraction Until' recently these spherical 
lenses were numbered m terms of thqir focal length, the mch 
being used as the unit Owin^ principally to differences in the 
length oi tKe mch in various countries this method had great 
mconveiuences, and now the unit is the refractive pOwer of i 
lens whose fo^ length is one metre This unit is cafled a 
“ dioptric ” (usually written “ D”) A lens of twicd its strength 
has a refractive power of 2 D, and a focal length of half a rtietre, 
and so pr 

Concave Lenses are used m the treatment of myopia or short 
sight In this condition the eye is elongated from before bai k- 
wat^'’, so that the retina lies behind the principal focus All 
objects, therefore, which lie beyond a certain point (the conjugate 
focus of the dioptnc system of the eye, the far pomt) are indis- 
tinctly seen) rays from them have not the necessary divergence 
to be focused m the retina, but may obtain it bv the mterposU ion 
of suitable concave lenges Conca^ e lenses should never be U'.cd 
|or work \/ithin the far point, but they may be used m all cases to 
improve distant vision, and m very short-sighted persons to remove 
the far point so as to enable fine work such as sewing or reading 
to be done at a convenient distance The weakest pair o* 
concave lenses with which one can read clearly test types at 
a distance of 18 ft is the measure of the amount of myo]>ia 
and this fully correcting glass may be worn in the slighter form 
of short-sight In higher degrees, where full correction might 
increase the myopia by inducing a strain of the accommodation 
somewhat weaker glasses shoiud be used for niar work In 
the highest degrees tlje complete correction may be emplov ( d 
but lorgnettes are gener^ll^ pieferred, as they can be removui 
when the eyes 'become fatigued It must be remembered that 
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short-sjght tends to increase, during the early, especially the 
school, years of life, and that hygi«»ic treatment, good fight, 
good type, and avoidance of stooping are important for its 
prevention 

Convex Lenses — In hypermetropia the retina is in front 
of the principal focus of the eye Hence m its condition of 
repose such an eye cannot distmctly see parallel rays from a 
distance and still less, divergent rays from a near object Tlie 
defect may be overcome more or less completely by the use of 
the accommodation In the shghter forms no inconvenience 
may result ^ but m higher degrees prolonged work is apt to give 
rise to achmg and watering of the eyes, headache, inability to 
read or sew for any length of time, and even to double vision 
and mternal strabismus Such cases should be treated with 
convex lenses, which should be theoretically of such a strength 
as to fully correct the hypermetropia Practically it is found 
that a certam amount of hypermetropia remains latent, owing 
to spasm of the accommodation, which relaxes only gradually 
At first glasses may be given of such a strength as to relieve the 
troublesome symptoms, and the strength mav be gradually 
mcreased tih the total hypermetropia is corrected Young 
adults with slighter forms of hypermetropia need glasses only 
for near work, elderly people should have one pair of weak 
glasses for distant and another stronger pair for near vision 
These may be conveniently combined, as m Franklin glasses, 
where the upper half of the spectacle frame contains a weak 
lens, and the lower half, through which the eye looks when 
reading, a stronger one 

Antsomeiropta — It is difficult to lay down rules for the 
treatment of cases where the refraction of the two eyes is unequal. 
If only one eye is used, its anomaly should be alone corrected, ! 
where both are used and nearly of equal strength, correction 
of each often gives satisfactory results 
Presbyopia — ^When distant vision remains unaltered, but, 
owing to gradual failure of the accommodative apparatus of 
the eye clear vision within 8 in, becomes impossible, convex 
lenses should be used for reading of such a strength as to enable 
the eye to see*cl^rly about 8 in, distance Presbyopia is 
arbitrarily said to commence at the age of forty, because it is 
then that the need of spectacles for reading is generally felt, but 
it appears later in myopia and earlier m hypermetropia It 
advances with years, requiring from time to time spectacles 
of mcreasmg strength 

Cyhndrtcd tenses astigmatism, owing to differences 
m tne refractive power of the various meridians of the eye, great 
defect of sight, frequently accompanied by severe headache, 
occurs. This condition may be cured completely, or greatly 
improved, by the use of lenses whose surfaces are segments of 
cylinders They may be used either alone or in combination 
with spherical lenses The correction of astigmatism is m many 
cases a matter of considerable difficulty, but the results to 
vision almost always reward the trouble 

Convex spectacles were invented (see Light) towards the end of 
the 13th century, perhaps by Roger Bacon Concave glasses 
were introduced soon afterwards Sir G B Aify, the astronomer, 
about 1827, corrected his own astigmatism by means of a cylindneal 
lens Penscopic glasses were introduced by Dr W. H. Wollaston 

SPECTROHELIOGRAPH, an instrument for photographmg 
the sun with monochromatic light In its simplest form it 
consists of a direct-vision spectroscope, having an adjustable 
slit (called “ camera slit ”), mstead of an eyepiece, m the focal 
plane of the observing telescope. This slit is set m such a posi- 
tion as to transmit a smgle line of the spectrum, eg the K line 
of calcium Suppose a fixed image of the sun to be formed on 
the collimator snt of this spectroscope, and a photographic plate, 
with Its plane parallel to the plane of the solar image, to be 
mounted almost m contact with the camera slit The spectro- 
scope IS then moved parallel to itself, admitting to the colhmator 
slit light from all parts of the sun’s disk Thus a monochromatic 
image of the sun, formed of a great number of successive images 
of the spectral line employed, will be built up on the plate As 
the only light permitted to reach the plate is that of the calcium 


line, the resulting image will represent the distribution of calcium 
vapour m the sun’s atmosphere The calcium clouds or fioccult 
thus recorded are invisible to the eye, and are not shown on 
direct solar photographs taken m the ordinary wav 
The calcium flocculi, on account of the bnlhant reversals 
of the H and K hnes to which they give nse, and the protection 
to the plate afforded by the diffuse dark bands in which these 
bright hnes occur, are easily photographed with a spectrohelio- 
graph of low dispersion In the case of narrower lines, however, 
higher dispersion is required to prevent the hght of the con- 
tinuous spectrum on either side of the dark line from blotting 
out the monochromatic image A spectrobeliograph which 
gives excellent results with the lines of calcium, hydrogen 
and iron is shown m the figure This instrument, used since 
1905 m conjunction with the &10W (horizontal) telescope of the 
Mount Wilson Solar Observatory, was constructed m the 
observatory instrument shop m Pasadena 
It consists of a heavy cast-iron platform (a) mounted on four 
steel balls {b) which run in V guides of hardened steel. Most of 
the weight of the instrument is floated on mercury contained in 
thj^ troughs (c, c, c) which form part of the cast-iron base The 
platform carries the two slits, the collimator and camera objectives 
and the pnsm-tram An image of the sun, about 6 7 in m diameter, 
is formed by the Snow telescope on the collimator slit (d) This 
sht IS long enough (RJ in ) to extend entirely across the solar image 
and across such prominences of ordinary height as may happen to 
he at the cxtrcmilies of a vertical diameter After passing through 
the sht the diverging rays fall upon the 8 m collimator objectiv* 
{e), which 10 constructed m the manner of a portrait lens in order 
to give a sham field of sufficient diameter to include the entire 
solar image In the Snow telescope the ratio of aperture to focal 
length IS I 30 Hence light from any point on the slit will fill 
a circle about 2 m in diameter on the collimator objective, as its 
focal length is 60 m Since the diameter of the solar image is 6 7 
m there is a slight, but inappreciable loss of light from points 
m the image at tne extremities of a vertical diameter 
The rays, rendered parallel by the collimator objective, meet 
a plane mirror (/) of silvf led glass, which reflects them to the pnsms 
These are of dense flint-glass (Schott o 102), and each has 
a refracting angle of 63® 29' Their width and height are sufficient 
to transmit (at the position of minimum deviation) the entire beam 
received from the collimator After being deviated 180® from th< 
ongmal direction, the dispersed rays fall on the camera objective 
(h), which IS exactly similar to the collimator objective This 
forms an image of the solar spectrum m its focal plane on the camera 
I sht (f) Beyond the camera sht, and almost in contact with it, 
the photographic plate carrier (;) is mounted on a fixed support 
In order to brmg a spectral line upon the camera sht, the sht is 
widely opened and the plane mirror (/) rotated until the Imo is 
seen A cross-hair, in the focal plane of an eyepiece, is then moved 
honzontally until it coincides with the Ime m question The sht 
IS narrowed down to the desired width, and moved as a whole 
by a micrometer screw, until it coincides with the cross hair The 
eyepiece is removed and the photographic plate (A) placed in position 
An electnc motor, belted to a screw {I or 1') connected with the 
spcctroheliograph, is then started * The screw moves the spectro 
heli(^aph at a perfectly umfoim rate across the fixed solar image 
ihus a monochromatic image of the sun is built up on the fixed 
photographic plate 

The spectrobeliograph, originally designed for photographing 
the solar prominences, disclosed in its first application at the 
Kenwood Observatory (Chicago, 1892) a new and unexplored 
region of the sun’s atmosphere Photographs of the solat 
disk, taken with the H or K lme> show extensive luminous 
clouds (flocculi) of calaum vapour, vastly greater in area than 
the sun-spots By setting the camera slit so as to admit to the 
photographic plate the light of the denser calcium vapour, which 
lies at low levels, or that of the rarer vapour at high levels, 
the phenomena of various superposed regions of the atmosphere 
can be recorded The lower and denser vapour appears as 
bright clouds, but the cooler vapour, at higher levels, absorbs 
the light from below and thus gives rise to dark clouds 
The first photographs of the sun in hydrogen light were 
made with the spectrobeliograph m 1903 These reveal dark 
hydrogen flocpuli, which appear to he at a level above that of 
the bright calcium flocculi They also show less extensive 
bright flocquli, usually in the immediate nelgnbourhood of 
sunspots, and frequently eruptive in character These use 
» Two porews, of different pitch, are provided, to give different 
speeds 
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Irom a lim level, and sometimts reach considerable elevations I 
in the form of eruptive prominences 

In such an exploration of the sun’s atmosphere it might be I 
anticipated that definite currents, or some evidences of atmo- 
spheric circulation analogous to those familiar in terrestrial 
meteorology, would be discovered Neither the forms nor the 
motions ot the calcium flocculi revealed the existence of such 


SPECTROSCOPY (from Lat spectrum, an appearance, and 
Gr a-Koireiv to set) that branch of physical scicme which has 
for its province the inv estigation of spectra, which may, for oui 
present purpose, be regarded as the product of the resolution 
of composite luminous radiations into more homogeneous 
components The instruments which effect such a resolution 
are called spectroscopes /.it . ih 
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The Five-foot Spectrohehograph 
of the Mount Wilson Solar Oteerv 
atory (camera lens camera slit and 
plate earner in section) 


I Introductory — The announcement of the first discovenec 
made through the application of spectroscopy, then called 
spectrum analysis, appealed to the imagination of the scientific 
world oecause it revealed a method of m\ estigating the chemical 
nature of substances independently of their distances a new 
I ciencc was thus created, inasmuch as chemical analvsis could 
I he applied to the sun and other stellar bodies But the beautiful 
■simplicity of the first experiments, pointing apparently to the 
conclusion that each element had its characteristic and inaanabh 


currents, but in the higher region shown by the h>drogen 
photographs the distribution of the dark flocc uh suggested the 
operation of definite forces, though their nature remained 
obscure until the spring of 1908 At that time monochromatic 
photographs of the sun were first made on Mount Wilson with 
the red (Ha) line of hydrogen, previous hydrogen photographs 
having been taken with H/S, Hy or H8 in the blue or violet 
On account of the relatively great strength of TTa at a consider- 
able distance from the photosphere, the new photographs 
recorded floccuh at high levels previously unexplored The 
forms of these floccuh show that all sun-spots are vortical in 
nature, and are probably analogous to terrestnal c> clones or 
tornadoes Most of the soUr vortices indicate clockwise 
rotation in the southern hemisphere and counter-clockwise 
rotation in the northern, is in the case of terrestrial cyclones 
But frequent exceptions hive been observed in which the 
direction of rotation is reversed Tlie study of these vortices 
has led to the distoverv of a magnetic field m sun-spots, 
apparently caused b\ electric convection in the vortices 

It IS evident that by the use of a spectrohehograph of suffi- 
ciently high dispersion, photographs may be taken of vapours 
in the sun represented bv lines narrower than those of calfium 
and hydrogen Such work has been m progress both at Mount 
Wilson and at Meiidon, and the erection of a spectrohehograph 
of 75 ft focal length on Mount Wilson was at the end of 1908 
contemplated fer an earlv dute 


I spectrum whether m the free stite or when combined with 
other bodies, was soon found to be affected by complication' 
which all the subsequent years of study have not completely 
resolved Compound bodies, we now know, have their own 
spectra, and only when dissociation occurs can the compound 
show the rays characteristic of the element this perhaps wai 
to be expected, but it came as a surprise and was not readilv 
believed, that elements, as a rule, possess more than one spectrum 
according to the physical conditions under which they becomt 
luminous Spectrum analysis thus passed quickly out of the 
stage in which its miin purpose was “anahsis” and became 
our most del cate and powerful method of investigating mole 
cular properties, the old nam being no longer appropriate, w< 
now speak of the science of “ Spectroscopy ” ^ Within the 
limit of this article it is not possible to give a complete account 
of this most intricate branch of physics the writer therefore 
confines himself to a summarv of the problems which now engage 
scientific attention, referring the reader for details to H Kayser’' 
excellent and complete Handbuch der Spectroscopic 

2 Instrumental — The spectroscope is an instrument which 
allows us to examine the vibrations sent out by i radiating 
source it separates the component parts if they are homo 
geneous, 1 e of definite periodicity , and then also gives us th< 
distribut.on of intensity along the homogeneous constituents 
This resolution into simple periodic waves is arbitrary in thi 
same sense as is the decomposition of forces along assumet 


Descriptions of spcctroht liop;n,phs by Hvle, Deslandrts, Ncwall 1 

an 1 others, may be found in various papers m Astronomy and ^ The present writer believes that he was the first to introduci 
A'itvophv'^tcs, Astrophysical Journal Comptes rendus, Dullettn the word ‘spectroscopy” m a lecture delivered at the Roya 
astronomique, and other penodicals (G T H ) , Institution m 1882 {Proceedings vol ix ) 
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axes, but, in the same way also the results are correct if the 
resolution is treated as an analytical device and in the final 
result account is taken of all the overlapping components 
■spectroscopes generally consist of three parts (1) the colli- 
mator, (2) the analysing appliance, (3) the telescope The slit 
of the collimator confines the light to a nearly linear source, 
the beam diverging from each point of the source being subse- 
cjuently made parallel by means of a lens The parallelism, 
whieh IS required to avoid aberrations, otherwise introduced 
by the prism or grating, may often be omitted in instruments 
of small power The lens may then be also dispensed with, 
and the whole collimator beeomes unnecessary if the luminous 
source is narrow and at a great distance as for instance in 
the case of the crescent of the sun near the second and third 
contact of a total solar eclipse The telescope serves to examine 
the image of the slit and to measure the angular separation 
of the different slit images, when photographic methods are 
employed the telesi ope is replaced by a camtra 

I he analysing appliance constitutes the mam feature of a 
spectroscope It may consist of one of the following — 
a A prism or a tram of prisms These are employed m 
instruments of small power, especially when luminosity is a 
consideration, but their advantage in this respect is to a great 
extent lost, when, in order to secure increased resolving power, 
the size of the prisms, or their number, is unduly increased 
b A grating Through H A Rowland’s efforts the eon 
struction of gratings has been improved to such an extent that 
their use is becoming universal whenever great power or ac( uracy 
is required By introducing the concave grating which (see 
Diffraction of Light, 8) allows us to dispense with all 
lenses, Rowland produced a revolution m spectroscopic me »sure- 
ment At present we have still to content ourselves with a 
much diminished intensity of light when working with gratings, 
but there is some hope that the efforts to concentrate the light 
into one spectrum wdl soon be successful 
c An Echelon grating Imagine a horizontal section of a 
beam of light, and this section divided into a number of equal 
parts Let somehow or other retardations be introduced so 
that the optical length of the successive parts increases by the 
same quantity n being some number and A the wave-length 
If on emergence the different portions be brought together at 
the focus It IS obvious that the optical action must be in every 
respect similar to that of a grating when the nth order of spec trum 
13 considered A Michclson produced the successive retarda- 
tions by inserting step-by-step plates of glass of equal thickness 
so that the different portions of the beam traversed thicknesses 
of glass equal to «A, znA, yt\, , NA The optical effect as 
regards resolving power is the same as with a gratmg of N lines 
m the «th order, but, nearly all the light not absorbed by the 
glass nia> be concentrated in one or two orders ^ 

(1 Some other appliance m which interference with long 
difference of path is made use of, such as the interferometer 
of habry and Perot, or Lummer’s plate (see Interference or 
Liohi) 

Ihe Echelon and interferometer serve only a limited purpose, 
but must be called into action when the detailed structure of 
Imes IS to be examined For the study of Zeeman effects (see 
Magneto-Optics) the Echelon seems specially adapted, while 
the great pliability of Fabry and Perot’s methods, allov/ing a 
clear interpretation of results, is likely to secure them perma- 
nently an established place in measurements of precision 
The power of a spectroscope to perform its mam function, 
which IS to separate vibrations of different but closely adjacent 
frequencies, is called its “ resolving power ” The limitation 
of power IS mtroduced as in all optical instruments, by the 
fimteness of the length of a wave of light which causes the image 
of an indefinitely narrow slit to spread out over a finite width 
m the focal plane of the observing telescope The so-called 
“ diffraction ” image of a homogeneously illuminated slit show 
a central band limited on either side by a line along which the 

* Michdson, Astrophys Journ (1898), 8, p 36, A Schuster, 
Theory of Opt I a p tts 


intensity is zero, and this band is accompanied by a number of 
fainter images corresponding to the diffraction rings of a star 
image in a telescope Lord Rayleigh, to whom we owe the 
first general discussion of the theory of the spectrosedpe, found 
by observation that if two spectroscopic lines of frequ«icies 
Wj and Wj are observed in an instrument, they are just seen as 
two separate lines when the centre of the central diffraction 
band of one coincides with the first minimum intensity of the 
other In that case the image of the double line shows a diminu- 
tion of intensity along the centre, just sufficient to give a clear 
impression that we are not dealing with a smgle line, and the 
intensity at the minimum is o 81 of that at the point of maximum 
illumination We may say therefore that if the difference 
between the frequencies and «, of the two waves is such that 
in the combined image of the slit the intensity at the minimum 
between the two maxima falls to o 81, the lines are just resolved 
and nj (w, - w,) may then be called the resolving power There 
IS something arbitrary in this definition, but as the practical 
importance of the question lies in the comparison between 
instruments of different types, the exact standard adopted is 
of minor importance, the chief consideration being simplicity 
of application Lord Rayleigh’s expression for the resolving 
power of different instruments is based on the assumption that 
tht geometrical image of the sht is narrow compared with the 
width of the diffraction image This condition is necessary 
if the full power of the instrument is to be called into action 
Unfortunately considerations of luminosity compel the observer 
often to widen the slit much beyond the range within which the 
theoretical value of resolving power holds in practice The 
extension of the investigation to wide slits was first made by 
the present writer in the article “ Spectroscopy ” m the 9th 
edition of the Encyclopaedia Bntannica Reconsideration of 
the subject led him afterwards to modify his views to some 
extent, and he has sime more fully discussed the question^ 
Basing the investigation on the same criterion of resolution 
as in the case of narrow slits, we postulate for both narrow 
and wide slits that two lines are resolved when the intensity 
of the combined imigc falls to a value of o 810 m the centre 
between the lines, the intensity at the maxima being unity 
We must now however introduce a new criterion the “ purity ” 
and distinguish .t from the resolving jiowcr the puritv is defined 
by - n^, where and art the frequencies of two lines 

such that they would just be resolved with the width of slit used 
With an indefinitely narrow slit the purity is equal to the 
resolving power As purity and resolving power are essentially 
positive quantities, m the above expression mu-.! be the gi eater 
of the two frequencies With wide slits the difference Wj - n 
depends on their width If we write P— /> R where P denotes 
the purity and R the resolving power, we may call p the “ purity- 
factor ” In the paper quoted the numerical values of p arc 
given for different widths of sht, and a table shows to what 
extent the loss of purity due to a widening of the sht is accom- 
panied by a gam in luminosity The general results may be 
summarized as follows if the width of the slit is tejual to /A/4D 
(where A is the wave length concerned, D the diameter of the 
collimator lens, and / its focal length) practically full resolving 
power IS obtained and a further narrowing of the sht would leael 
to loss of light without corresponding gam We call a sht of 
this width a “ normal slit ” With a slit width equal to twice 
the normal one we lose 6 % of resolution, but obtain twice the 
intensity of light With a slit equal m width to eight times the 
normal one the purity is reduced to o 45R, so that we lose rather 
more than half the resolving power and increase the light 3 7 
times If we widen the sht still further rapid loss of purity 
results, with very little gain in light, the maximum luminosity 
obtainable with an indefinitely wide sht bemg four times that 
obtained with the normal one It follows that for observations 
m which light is a consideration spectroscopes should be used 
which give about twice the resolving power of that actuall) 
required , we may then use a sht having a width of nearly eight 
times that of the normal one 

* Astroph^'^ Joprn (inos) 21 n 197 
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Theoretical resolv;ug ppwer can only be obtained when the 
whole collimator is filletd with hght and further (as pointed out 
by Lord Raj^leigh m the coyrse of discussion during a meeting 
of the “ Optical Convention ” in London, 1905) each portion 
of the collimator must be illuminated by each portion of the 
luminous source These conditions may be generally satisfied 
by projeettng the image of the source on the slit with a lens of 
sufficient aperture When the slit is narrow hght is lost through 
diffraction unless tlie angular aperture of this condensing lens, 
IS viewed from the slit, is considerably greater than that of 
the collimator lens 

When spectroscopes are used for stellai purposes further 
considerations have to be taken account of m their construction, 
and these are discussed in a paper by H F Newall * 

3 Spectroscopic Measurements and Standards of Wave-Length — 
All spectroscopic measurement should be reduced to wave- 
lengths or wave-frequencies, by a process of interpolation 
between lines the wave-lengths of which are known with sufficient 
accuracy The most convenient unit is thU adopted by the 
International Union of Solar Research and is < ailed an Angstrom 
(A), and IS equal to 10 ^ ems A Perot and C Fabry, employing 
their interferometer methods, have compared the wave-length 
of the red cadmium line with the standard metre in Pans and 
found It to be equal to 6438 4696 A, the observations being 
taken in dry air at 18 ’ C and at a pressure of 76 < ms (g= 980 665) 
Ihis number agrees singularly well with that determined m 
1893 by Michelson, who found for the same line 6438 4700 
Perot’s number is now definitely adopted to define the Angstrom, 
and need never be altered, for should at some future time 
further researches reveal a minute error, it will be only necessary 
to change slightly the temperature or pressure of the air m which 
the wave-length is measured A number of secondary standards 
separated by aboyt 50 A, and tertiary standards at intervals 
of from s to 10 A have also been determined By means of 
these, spectroscopists are enabled to measure by interpolation 
the wave-length of any line they may wish to determine Inter- 
polation IS easy in the case of all observations taken with a 
grating In the case of a prism some caution is necessary 
unless the standards used are very close together The most 
convenient and accurate formula of interpolation seems to be 
that discovered by J F Hartmann If D is the measured 
deviation of a ray, and D^, c and a are four constants, the 
cijuation 


setms to represent the connexion between deviation and wav^e- 
kngth with considerable accuracy for prisms constructed with 
ihe ordinary media 

The constant a has the same value i 2 for crown and flint 
a} iss, so tliat there are only three disposable constants left 
In many cases it is sufficient to substitute unity for a and 
write 



which gives a convenient formula, which m this form was 
first used by A Cornu If within the range 5100-3700 A, the 
( onstants are determined once for all, the formula seems capable 
of giving by interpolation results accurate to o 2 A, but as a rule 
the range to which the formula is applied will be much less w 'th 
a corresponding gam in the accuracy of the results 
Every observer should not only record the resolving power 
of the instrument he uses, but also the purity-factor as defined 
above The resolving power in the case of gratings is simple 
mn, where m is the order of spectrum used, and n the total 
number of lines ruled on the mating In the case of prisms the 
resolving power is — /(<f/A/iX), where < is the effective thickness 
of the medium traversed by the ray If t, and are thicknesses 
traversed by the extreme rays, q, and if, as is usually the 

case, the prism is filled right up to its refraction cap, t^ — o, and 
t becomes equal to the greatest thickness of the medium which 
IS mad>* use of When compound prisms ^re used in which, 
* Monthly Notices R A S (1905), 65, p 605 


for the purpose of obtaining smaller deviation, one part of the 
compound acts m opposition to the other, the resolving pover 
of the opposing portion must be dt ducted in calculating the 
power of the whole Opticians should supply sufficient informa- 
tion of the dispersive properties of their materials to allow 
dfji/d\ to be calculated easily for* different parts of the spectrum 
The determination of the purity-factor reijuires the measure- 
ment of the width of the slit This is best obtained by optical 
means The collimator of a spectroscope should be detached, 
or moved so as to admit of the introduction of an auxiliary slit 
at a distance from the collimator lens equal to its focal length 
If a source of light be placed behind the auxiliary slit a 
parallel beam of hght will pass within the collimator and fall 
on the slit the width of which is to be measured With fairly 
homogeneous hght the diffraction pattern may be observed 
at a cistancc, varying with the width of the slit from about 
the length of the collimator to one tjuarter of that length 
From the measured distances of the diffraction bands the width 
of the slit may be easily deduced 
4 Methods of Observation and Range of Wave-Lengths — Visual 
observation is limited to the range of frequencies to which our 
tyes arc sensitive Defining oscillation as is usual in spectro- 
scopic measurement by wave-length, the visible spectrum is 
found to extend from about 7700 to 3900 A In importance 
n( xt to visual observation, and in the opinion of some, surpassing 
it, IS the photographic method We are enabled by means of 
It to extend materially the range of our observation, especiall 
if the ordinary kinds of glass, which strongly absorb ultra- 
violet light, are avoided, and, when necessary, replaced by 
quartz It is in this manner easy to reach^ a wave-length of 
3000 A, and, with certam preiautions, 1800 A At that point, 
however, quartz and even atmospheric air become strongly 
absorbent and the expensive fluorspar becomes the only medium 
that can be used Hydrogen still remains transparent The 
beautiful researches of V Schumann * have shown, however, 
that with the help of spectroscopes void of air and specially 
prepared photographic plates, spectra can be registered as far 
down as 1200 A Lyman more recently has been able to obtain 
photographs as far down as 1030 A with the help of a concave 
grating placed in vacuo ® Although the vibrations m the 
infra-red have a considerably greater mtensity, they are more 
difficult to register than those in the ultra-violet Photographic 
methods have been employed successfully by Sir W Abney 
as far as 20,000 A, but long exposures are necessary Bolo- 
metric methods may be used with facility and advantage m the 
investigation of the distribution of intensities m continuous 
or scmi-continuous spectra but difficulties are met with m the 
case of hne spertri Good results m this respect have been 
obtained by B W Snow * and by E P Lewis,* lines as far as 
11,500 having been measured by the latter More recently 
F Paschen® has further extended the method and added a 
number of infra red lines to the spectra of helium, argon, oxygen 
and other elements In the case of helium one line was found 
with a wave-length of 20,582 A (_ V Bovs’ microradiometer 
has Occasionally been made use of, and the extreme sensitiveness 
of the Crookes’ radiometer has also given exi client results in 
the hands of H Rubens and E F Nichols In the opinion 
of the writer the latter instrument will ultimatelv replace the 
bolometer, its only disadvantage being that the radiations have 
to traverse the side of a vessel, and are therefore subject to 
absoiption In order to record hne spectra it is by no means 
necessary that the receiving instrument (bolometer or radio- 
meter) should be linear in shape, for the separation of adjacent 
lines may be obtained if the linear receiver be replaced by a 
narrow slit m a •^crecn placed at the focus of the condensing 
lens The sensitive vane or strip may then be placed behind 
the slit. Its width will not affect the resolving power though 
there mav be a diminution of sensitiveness The longest waves 

* Wted Annalen (1001) s, P 349 
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observed up to the present are those recorded by H. Rubens 
and E Aschkmass ^ ( 0061 cmsg or 610,000 A) 

5 Methods of Rendering Gases Luminous — The extreme flexi- 
bility of the phenomena shown by radiating gases renders it a 
matter of great importance to examme them under all possible 
conditions of luminosity Gases, like atmospheric air, hydrogen 
or carbon dioxide do not become luminous if they are placed 
in tubes, even when heated up far beyond white heat as m the 
electric furnace This need not necessarily be interpreted as 
indicating the impossibility of rendering gases luminous by 
temperature only, for the transparency of the gas for lummous 
radiations may be such tliat the emission is too weak to be 
detected. When there is appreciable absorption as m the case 
of the vapours of chlorine, bromine, iodine, sulphur, selenium 
and arsenic, luminosity begins at a red heat ITius G Salet ® 
observed that iodine gives a spectrum of bright bands when m 
contact with a platinum spiral made white hot by an electric 
current, and J Evershed • has shown that in this and other 
cases the temperature at which emission becomes appreciable 
is about 700® It IS only recently that owing to the introduction 
of carbon tubes heated electrically the excitement of the lumm- 
ous vilM^tions of molecules by temperature alone has become 
an effective method for the studv of their spectra even m the 
case of metals. Hitherto we were entirely and still are generally 
confined to electrical excitation or to chemical action as m 
the case of flames 

In the ordinary laboratory the Bunsen flame has become 
unwersal, and a number of substances, such as the salts of 
the alkalis and alkaline earths, show characteristic spectra 
when suitably placed in it More information may be gained 
with the help of the oxyhydrogen flame, which with its higher 
temperature has not been used as frequently as it might have 
been, but W N Hartley has employed it with great success, 
and m cyanite (a silicate of aluminium) has found a material 
which IS infusible at the temperature of this flame, and is 
therefore suitable to hold the substance which it is desired to 
examine An mteresting and instructive manner of introducing 
salts mto flames was discovered by A Gouy, who forced the air 
before it entered the Bunsen burner, through a spray produce 
contammga salt in solution. By this method even such metals 
as iron and copper may be made to show some of their charac- 
teristic lines m the Bunsen burner The spectra produced 
under these circumstances have been studied m detail by C de 
Watteville * 

Of more frequent use have been electric methods, owing 
to the »eater intensity of the radiations which they yield 
Especiafly when large gratings are employed do we find that the 
electric arc alone seems sufficient to give vibrations of the 
requisite power The metal a may be introduced into the arc 
m various wavs, and m somie cases where they can be obtained 
in sufficient quantity the r letalhc electrodes may be used in the 
plai e of carbon poles 

The usual method o^* obtainmg spectra by the discharges 
froni a Hi hmkorff coil or Wimshurst machine needs no descrip- 
tion, Tile effects mp^y be varied by altering the capacity and 
self-induction of the circuit which contains the spark gap The 
insertion of self-ir iduction has the advantage of avoiding the 
lines due to the gas through which the spark is taken, but it 
introduces other^. changes m the nature of the spark, so that the 
results obtame •wih anr* without self-induction are not directly 
comparable Count oramont ® has been able to obtain spectro- 
scopic evidjence of the metalloids m a mineral by em^oying 
powerfiji condensers and heating the electrodes in an oxvhydro- 
gen fia me when these (as is often the case) are not sufficiently 
conductmg 

When the substance to be examined spectroscopically is in 
solution the spark may be taken from the solution, which mu^t 
then be used as kathode of air The condenser is in this case 
1 Wied Annalen (1898), 65, p 241 
® Ann Chint Pkys (1873), 28 
» Phtl Mag (1895), 39, p 460 
♦ Phtl Trans (1904) 204, A p 139 
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not necessary, in fact better results Are obtained without it, 
Lecoq de Boisbaudran has applied this method with considerable 
success, and it is to be recommended whenever only small 
electric power is at the disposal of the observer To dimmish 
the resistance the current should pass through as small a layer 
of liquid as possible It is convenient to place the liquid m a 
short tube, a platinum wire sealed in at the bottom to convey 
the current reachmg to the level of the open end If a thick- 
walled capillary tube is passed over the platmum tube and its 
length so adjusted that the liquid nses in it by capillary action 
just above the level of the tube, the spectrum may be examined 
directly, and the loss of light due to the passage through the 
partially wetted surface of the walls of the tube is avoided 

For the investigation of the spectra of gases at reduced 
pressures the so-called Plucker tubes (more generally but 
incorrectly called Geissler tubes) are m common use When 
the pressure becomes very low, inconvenience arises owing to the 
difficulty of establishing the discharge In that case the method 
introduced by J J Thomson might with advantage be more 
frequently employed 'Fhomson * places spherical b^ulbs inside 
thick spiral conductors through which the oscillating discharge 
of a powerful battery is led The rapid variation in the intensity 
of the magnetic field causes a brilliant electrodeless discharge 
which is seen in the form of a ring passing near the mner walls 
of the bulb when the pressure is properly adjusted A variety 
of methods to render gases lummous should be at the com- 
mand of the mvesiigator, for nearly all show some distmctive 
peculiarity and any new modification generally results in fresh 
facts being brought to light Thus E Goldstein was able to show 
that an increase in the current density is capable of destroying 
the well-known spectra of the alkali metals, replacmg them by 
quite a new set of lines 

6 Theory of Radtaiton — The general recognition of spectrum 
analysis as a method of physical and chemical research occurred 
simultaneously with the theoretical foundation of the connexion 
between radiation and absorption Though the experimental 
and theoretical developments were not necessarily dependent 
on each other, and by far the larger proportion of the subject 
which we now term “ Spectroscopy ” could stand irrespective 
of Gustav Kirchhofi’s thermodynamical investigations, there is 
no doubt that the latter was, historically speaking, the immediate 
cause of the feeling of confidence with which the new branch of 
science was received, for nothing impresses the scientific world 
more stronglv than just that little touch of mystery which 
attaches to a mathematical investigation which can only be 
understood by the few, and is taken on trust by the many, 
provided that the author is a man who commands general 
confidence While Balfour Stewart’s work on the theory of 
exchanges was too easily understood and therefore too easily 
Ignored, the weak points in Kirchhoff’s developments are only 
now beginning to be perceived The investigations both of 
Balfour Stewart and of Kirchhoff are based on the idea of an 
enclosure at uniform temperature and the general results of the 
reasoning centre in the conclusion that the introduction of any 
body at the same temperature as the enclosure can make no 
difference to the streams of radiant energy which we imagine 
to traverse the enclosure This result, which, accepting the 
possibility of having an absolutely opaque enclosure of uniform 
temperature, was clearly proved by Balfour Stewart for the total 
radiation, was further extended by Kirchhoff, who applied it 
(though not with mathematical rigidity as is sometimes supposed) 
to the separate wave-lengths All Kirchhoff’s further conclu- 
sions are based on the assumption that the radiation transmitted 
through a partiallv transparent bodv can be expressed in terms 
of two independent factors (i) an absorption of the incident 
radiation, and (2) the radiation of the absorbing medium, which 
takes place equally m all directions It is assumed further that 
the absorption is proportional to the incident radiation and (at 
any rate approximately) mdependent of the temperature, while 
the radiation is assumed to be a function of the temperature 

• Phtl Mag 32, pp 321,445 

2 Vertr d phys Ges (1904), 9, p 321 



SPEClROSCOPY 623 


only and independent of the temperature of the enclosure This 
division into absorption and retdiation is to some extent artificial 
and will have to be revised when the phenomena of radiation 
are placed on a mechanical basis For our present purpose 
it IS only necessary to pomt out the difficulty involved in the 
assumption that the radiation of a body is independent of the 
temperature of the enclosure The present writer drew attention 
to this difficulty as far back as 1881,^ when he pointed out that 
the different intensities of different spectral lines need not involve 
the consequence that in an enclosure of uniform temperature the 
energy is unequally partitioned between the correspondmg 
degrees of freedom When the molecule is losing energy the 
intensity of each kind of radiation depends prmcipally on the 
rapidity with which it can be renewed by molecular impacts 
The unequal intensities observed indicate a difference m the 
effectiveness of the channels through which energy is lost, and 
this need not be connected with the ultimate state of equilibrium 
when the body is kept at a uniform temperature. For our 
immediate purpose these considerations are of importance 
inasmuch as they bear on the question how far the spectra 
emitted by gases are thermal effects only We generally observe 
spectra under conditions m which dissipation of energy takes 
place, and it is not obvious that we possess a definition of tem- 
perature which IS strictly applicable to these cases. When, 
for instance, we' observe the relation of the gas contained in a 
Plucker tube through which an electnc discharge is passmg, 
there can be little doubt that the partition of energy is very 
different from what it would be m thermal equilibrium In 
consequence the question as to the connexion of the spectrum 
with the temperature of the gas seems to the present writer to 
lose some of its force We might define temperature m the 
case of a flame or vacuum tube by the temperature which a 
small totally reflecting bod y would tend to take up if placed at 
the spot, but this definition would fail in the case of a spark 
discharge Adopting the definition we should have no difficulty 
in proving that in a vacuum tube gases may be luminous at very 
low temperatures, but we are doubtful whether such a conclusion 
is very helpful towards the elucidation of our problem Radia- 
tion IS a molecular process, and we can speak of the radiation of 
a molecub but not of its temperature When we are trying 
to bring radiation into connexion with temperature, we must 
therefore take a suffiaently large group of molecules and compare 
their average energies with the average radiation The question 
arises whether m a vacuum discharge, m which only a compara- 
tively small proportion of the molecules are affected, we are to 
take the average radiation of the affected portion or include the 
whole lot of molecules, which at any moment are not concerned 
m the discharge at all The two processes would lead to entirely 
different results The problem, which, in the opinion of the 
present writer, is the one of interest and has more or less definitely 
been in the minds of those who have discussed the subject, is 
whether the type of wave sent out by a molecule only depends 
on the mtemal energy of that molecule, or on other considera- 
tions such as the mode of excitement The average energy of a 
medium containing a mixture of dissimilar elements possesses 
in this respect only a very secondary mterest 
We must now inquire a little more closely into the mechamcal 
conception of radiation According to present ideas, the wave 
originates in a disturbance of electrons within the molecules 
The electrons responsible for the radiation are probably few 
and not directly involved in the structure of the atom, which 
according to the view at present in favour, is itself made up 
of electrons As there is undoubtedly a connexion between 
thermal motion and radiation, the energy of these electrons 
with n the atom must be supposed to increase with tempera- 
ture But we know also that m the complete radiation of a 
white body the radiative energy increases with the fourth 
power of the absolute temperature Hence a part of what must 
be included in thermal energy is not simply proportional to 
temperature as is commonly assumed The energy of radiation 
resides in the medium and not in the molecule Even at the 
» PA*/ Mag (1881), 12, p 261 


highes temperatures at our command it is small compared 
with the energy of translatory motion, but as the temperature 
increases, it must ultimately gam the upper band, and if there 
IS anywhere such a temperature as that of several million 
degrees, the greater part of the total energy of a body will be 
outside the atom and molecular motion ultimately becomes 
negligible compared with it. But these speculations, mterestmg 
and important as they are, lead us away from our mam 
subject 

Considermg the great variety of spectra, which one and the 
same body may possess, the idea lies near that free electrons 
may temporarily attach themselves to a molecule or detach 
themselves from it, thereby altering the constitution of the 
vibratmg system. This is most likely to occur m a discharge 
through a vacuum tube and it is just there that the greatest 
variety of spectra is observed 

It has been denied by some that pure thermal motion can ever 
give rise to line spectra, but that either chemical action or impact 
of electrons is necessary to excite the regular oscillations which 
give nse to line spectra There is no doubt that the impact 
of electrons is likely to be effective m this respect, but it must be 
remembered that all bodies raised to a sufficient temperature are 
found to eject electrons, so that the presence of the free electrtms 
IS itself a consequence of temperature The view that visible 
radiation must be excited by the impact of such an electron 
IS therefore quite consistent with the view that there is no 
essential difference between the excitement due to chemical or 
electrical action and that resulting from a sufficient increase of 
temperature 

Chemical actKMi has frequently been suggested as being a 
necessary factor m the lummosity of flame, not only in the sense 
that it causes a sufficient nse of temperature but as furnishing 
some special and peculiar though undefined stimulus An 
important expenment by C Gunther ^ seems however to show 
that the radiation of metallic salts in a flame has an intensity 
equal to that belonging to it m virtue of its temperature 

If a short length platmum wire be mserted vertically into 
a lighted Bunsen burner the luminous Ime may be used as a slit 
and viewed dnectly through a prism When now a small bead of 
a salt of sodium or lithium is placed m the flame the spectrum 
of the white hot platinum is traversed by the dark absorption 
of the D Imes This is consistent with Kirchhoff ’s law and shows 
that the sodium in a flame possesses the same relative radiation 
and absorption as sodium vapour heated thermally to the 
temperature of the flames Accordmg to independent expen- 
ments by Paschen the radiation of the D line sent out by the 
sodium flame of sufficient density is nearly equal to that of 
a black body at the same temperature * Other more recent 
expenments confirm the idea that the radiation of flames is 
mainly determined by their temperature 

The definition of temperature given above, though difficult 
in the case of a flame and perhaps still admissible m the case 
of an electric arc, becomes precarious when applied to the 
disruptive phenomena of a spark discharge The only sense 
in which we might be justified m using the word temperature 
here is by taking account of the energy set free m each discharge 
and distributing it between the amount of ma'ter to which 
the energy is supplied With a guess at the specific heat we 
might then calculate the maximum temperature to which the 
substance might be raised, if there were no loss by radiation 
or otherwise But the molecules affected by a spark discharge 
are not m any sense m equilibrium as regards their partition 
of energy and the word temperature ” cannot therefore be 
applied to them m the ordinary sense We might probably 
with advantage find some definition of what may be called 
“ radiation temperature ” based on the relation between radiation 
and absorption in Kirchhoff’s sense, but further mformation 
based on experimental investigation is required 

7 Limits of Homogeneity and Structure of Lines — ^As a first 
approximation we may say that gases send out homogeneous 
» Wted, Ann (1877), 2, p 477 
» Ibid (1894), 51, p 40 
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radwtions A homogeneous oscillation is one which for all 
timd is dcs<iribed by a circular functiOTf such as sin(»rf-fo), 

/ bf-ing the iime and ft and a constant^ The qualification 
that the brcular function must apply to all time is important^ 
and unless it is recognized as a nedefssary condition of homo^ 
gtmeity, confusion in the more intricate problems or radiation 
l)ec6mes inevitable Thus if a inolecuk were set into vibrar 
tion at a specified time and oscillated according to the above 
equation during a finite period, it would not send out homo- 
geneous vibrations In interpreting tlie phenomma observed 
m a spectroscope, it is necdssary to remcmbcfr that the instru- 
ment, as pointed out by Lord Rayleigh, is rttelf a producer 
of homogeneity within the limits - defined by its resolving 
powef 'A spectroscope maly be compared to a mechanic^ 
httrhnnic analyser which when fed with an irregular function 
of one variable represented by a curve supplies us with the sine 
cmrvosimto which the original function miy be resolved This 
analjOgy as useful because the a^iplicationi of 'Fourier’s analysis to 
the opwcai theory of spectroscopes has been doubted, and it may 
be urged in answer to the objections raised that the instrument 
respects hke a mechaiucol analyser,* the applica- 
bility of which has nevfer been called into qudstion 
fiA 'hniitto homogenaty of radiation is ultimately set by the 
sdHcailcd -Doppler effect, which is the change of -wave length j 
due'to the translatory motion of the vibrating molecule from or 
towards’the observer If iV be the frequency of a homogeneous 
vibbatioivvent out' by a molecule at restj the apparent frequency 
tnlf-lMeN where V is the velocity of light andc is the 

\cfoclty of the line of sight, taken as positive if the distance 
from the observer increase* / If all molecdlos moved with the 
velocity lof mean square, the line would be drawn out into a 
band having on the freqi^ency scale a width 2Nv/V, where v 
is now the velocity of mean square Accprdmg to Maxwell’s 
law, however, the number of molecules having- a velocity in 
the hnO o 5 sigbt lying between v and v + iv is proportional to 
fi is equal to 3/ au* j for v — w^we have therefore 
the ratio m the number of molecules having Velocity to those 
havmg no velocity m the line of 22, We 

mav therefore still take iNuj F to be the width of the band if 
we define its edge to be the frequency at which its intensity 
has fallen to 22 % of the centr^ intensity. In the case of 
hydrogen rendered luminous in a vacuum tube we may put 
approximately u equal to 2000 metres per second, if the trans- 
latory motion of the luminwis molecules is about the same as 
that at the ordinary temperature In that case X«/F or the 
hflilf width of the band measured m wave lengths would ^ 
or,’ for the Ted line, the half width wcAild be o 044 A 
Midielson, who has compared the theoretical widening wrth that 
fbundiiekpferinnentally by means of his interferometer, had to 
use a somewhat more eoinplicated expression for the comparison, 
as hIs’M*ibihty curve does not directly give mtensilies for 
particular frikjuencies but an integral depending on a range 
of frequency^ He finds a remarkable agreement between the 
theoretical and expenmentd.1 values, which it would bt important 
to confirm With the more suitable instruments whieh are now 
at Dur -disposal, as we might in this wev get an estimate of the 
energy of translatory motion of tho luminous molecules If the 
mottoi were that of a body at white heat, or say a temptratur • 
of io6o“, the veocity ot mean square would be SQoo metres per 
second and the apparent n idth of the band would be doubled 
Mich^lson’s experiments ther fore argm in favour of the view j 
that the luminescence m a vacuum tube is wnular to that pro- 
duced hy phosphorescence where the translatory energy does 
not corresj^nd to the oscillatory energy ^ — but further experi- 
ments are desirable Ihe experimental verification of the 
change of wovifr'length clue to a source moving in the line of 
sight has bcen*realijeed in the laboratory by A. Jklopolsky and 
Prince Gahtzin,, who substituted for the source an imagp 
ftjrmed 6f a stationery object m a rapidly moving mirror 

i Phtl Mag (1894), 37, p 509 

® Cf Rayleigh Phtl Mag (1899), 27, p 298, Michclson Pfuf 
Mag (1892), 34, p 280 


The homogeneity of vibration may also be dunmished by 
molecular impacts, but the number of shocks m a given time 
depends ott pressure, and we may therefore expect to diminish the 
width of a line by diminishing the pressure. It is not, however, 
obvious that the sudden change of direction m the translatory 
motion, which is commonly called a molecular shock, necessarily 
also affects the phase of vibration Experiments which will 
be discussed in ^ ib seem to show that there is a difference in 
this respect between the impacts of similar and those of dis- 
similar molecules When the Imes are obtamed under circum- 
stances which traid towards sharpness and homogeneity they 
are often found to possess complicated structures, single lines 
breaking up into two or more components of varying intensities 
One of the most mtereSting examples is that furmshed by the 
green mercury line, which when examined by a powerful -Echelon 
spectroscope splits up into a number of constituents v hicli have 
been examined by several investigators Six companions to 
the mainlines dre found with comparative ease and certainty, and 
those have been carefully measured by Prince Galitzm,*^ H. 
Stansfield * and L Janicki 5 Accordmg to Stansfield there are 
three companion lines on either side of a central line, which 
consists of two lines of unequal brightness 
8 DtstrtbuHon of Frequencies in Line Spectra —It is natural 
to consider the frequencies of vibrations of radiating molecules 
as analogous to the different notes sent out by an acoustical 
vibrator The efforts which were consequently made in the 
early days of spei troscopy to discover some numer’cal relation- 
ship between the different wave-lengths of the lines belonging 
to the same spectrum rather disregard the fact that even m 
acoustics the relationship of mteger numbers holds only m 
special and very simple cases Some corrobomtion of the 
simple law was apparently found by Jolinstone Stoney, who 
first noted that the frtquencies of three out of the four visible 
hydrogen lines are m the ratios 20 27 32 In other spectra 
such “harmonic ” ratios were also discovered, but their search 
was abandoned when it was found that their number did not 
exceed that calculated by the laws of probability on the supposi- 
tion of a chance distribution The next great step was made by 
J J Balmcr, who showed that the four hydrogen lines in the 
visible part of the spectrum mav be represented by the equation 
n - A(x - 4/^). 

where n is the reciprocal of the wave-length and therefore 
proportional to the wave freiiuency, and s successively takes the 
values 3, 4, 3, 6 Balmer’s formu a received a striking confirma 
tion when it was found to include the ultra-violet lines which 
were discovered by Sir William Huggins in the photographic 
spectra of stars The most complete hydrogen spectrum is 
that mcisured by Evershed** m the flash spectrum observed 
during itotalsjlar edipse, and contains thirty-one lines all of 
which agree with considerable accuracy with the formula, if 
the froquem y number n is calculated correctly bj reducing the 
wav e-length to vacuo 

It IS a characterii.tic of Balmer’s formula that the fieijuencv 
approaches definite limit as s is increased, and it was soon 
discovered that in several other spectra besides hydrogen, series 
of linos could he found, which gradually come nearer and nearer 
to each other is th-y become fainter, .end approach a doliuiic 
limit Such series ought all to be capable oi being represented 
by a formula resembling that of Balmer, but so far the ex.vct 
forhi of the scncb has not been established with < ertainty Uht 
more important of the different forms suggested are as follow 

(i) « *= A -f ? H (II KacscrandC Rnngt) 

(J R K-.-hcr,) 

' Bulletin Akad St Peto {tgoy), x> tS 9 
< Phtl Mag (September, 1909), 18, p 37* 

* Ann d Phys (1909). ^9, P 1833 
® V Schuster, Pfoc Roy Soc ( t 88 i ),2 i,p 337 
’ Phtl Frans (1880), 171, p O19 
^ Ibid (1891), 197. f> 381 

» The table so corrected will b» found in C Ihdv s ‘ it 
P 472 
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(4) (Hitz). 

(5) (H,ckz). 

In all cases s represents the sucgessjion of integer numbers 
In the Istst case we mui^t put for r either s or 5+i according 
to the nature pf tne series, as will be explampd further on 1 he 
first of the forms which contains three disposable constants did 
good service m the hands of their authors, but breaks dpwn in 
important cases when odd powers of s have to be introduced 
in addition to the even powers Ihe second form contains 
two or three constants according as N is taken to have the same 
value for all elements or not Rydberg favours the former 
view, but he does not attempt to obtain any very elose approxi- 
mation between the observed and ealeulated values of the fre- 
quencies Equation (3), which I C Pickering ^ used m a special 
case, presently to be referred to, was put mto a more general 
form by Thiele,^ who, however, assumes N to have the same 
value for all spectra# and, not obtaining sufficient agreement, 
rejects the formula. J Halm^ subsequently showed that, if 
N may differ in different eases, the equation is a considerable 
improvement on Rydberg’s It then possesses four adjustable 
constants, apd^more can therefore be expected from it All 
these forms are put into the shade by that which was introduced 
by Ritz, led thereto apparently by theoretical considerations 
As he takes N to be strictly the same for all elements the equation 
has only three disposable constants A, a and b It is found 
to be very markedly supt nor to the other equations Its chief 
advantage appears, however, when the relationship between 
different series of the same element is taken into account We 
therefore turn our attention to this relationship 

In the case of those elements m which wc can represent the 
spectrum most completely by a number of senes, it is generally 
found that they occur in groups of three which are closely 
related to each other They were called hy H Kayser and F 
Pasehen “ Haupt sene,” “ 1st Nebenserie,*’ ** 2nd Nebensene,” 
which IS commonly translated “ Principal series,” “ First 
subordinate senes,” “ Second subordinate senes ” These names 
become inconvenient when, as is generally the ease, each of the 
SCI ics splits into groups of two or three, and we have to speak 
of the second or third number of the first or second subordmate 
series Moreover, a false impression is conveyed by the nomen- 
clature, as the second subordinate senes is much more closelv 
related to the principal senes than the first subordinate senes 
The present writer, therefore, m his Theory of Optics, adopted 
different names, and called the senes respectively the “ Trunk,” 
the ” Mam Brunch ” and the “ Side Branch,” the mam branch 
being identical with the second subordinate series, the limit of 
fiequency for bigh values of s is called tlie “ root ” of the senes, 
and it 13 found m all cases that the two branches ha\e a common 
root at some point in the trunk Accv rding to an important 
law discovered by R>dberg and shortly afterwards mdepen- 
dently by the writer, the frequency of the common root of the 
two branches is obtained by subtracting the frequency of the 
root of the trunk from that of its least refrangible and strongest 
member In the spectra of the alkali metals each hne of the 
trunk IS a doublet, and we ma\ speak of a twin trunk spni ging 
out of the same root In the same spectra the lines belonging 
to the two branches are also doublets According to the ibove 
liw the least refrangible member of the trunk being double, 
there must be two roots for the branches, and this is found to 
be the case^ In fact the Imes of each branch are also doublets, 
with common difference of frequency There are, therefore, 
two mam branches and two side branches, but these are not 
twms springing out of the game root, but parallel branches 
sprmgmg out of different though closely adjacent roots It will 
also be noticed that the least refrangible of the doublets of the 

’ A‘:frophvs Joitrn (i8g6), 4, p 36$ 

* Ibid (1897), t» p 6‘5 

* Frans Ast Soc tdtit (1905), 41, p 551 


branches must acc( rdmg to the above law correspond to the 
most refrangible of the doublets of the trunk, and if the com- 
ponents of the doublets have different intensities the Wronger 
components must he on different sides in the trunk and branch 
senes This is confirmed by observation Rydberg discovered 
a second relationship, which, however, involvmg the assumed 
equation connecting the different lines, cannot be tested directly 
26 long as these equations are only approximate On the other 
hand the law, once shown to hold approximately, may be used 
to test the sufficiency of a particular form of equation These 
forms all agree m making the frequency nerative when s falls 
below a certam value Rxdbcrg’s second law states that if 
the main branch senes is taken the numerical value of 
corresponding to is equal to the frequency of the least 
refrangible member of the tnink senes 

The two laws are best understood by putting the equations in 
the form given them by Rydberg 

For the trunk senes wnto 

n I _ r 

V ( I I -r) ’ “ (s -f M ) 
an 1 for the mam br ncli < i< s 

n’ I _ 1 

Here fx, a and N arc constant , while s as bcfcic is an mteg**r 
number 

Ihe difference between the frequencies of the roots (s=oo) is 
givin by 

This lo the first law 

If further in the two upiations wc put s » 1 , wt obtain 
n-^ •=. - 

This IS the second law 

As has already been mentioned, the law is only verified very 
roughly if Rydberg's form of equation is taken as correctly re- 
presenting the senes The fact that the addition of the terra intro 
duced by Ritz not only gives a more satisfactory representation 
of each senes, but verifies the above relationship with a much 
closer degree of approximation, proves that Ritz s equation forms 
a marked step m the right direction According to him, the follow 
mg equations represent the connexion between the lines of the three 
refeteJi senes 

irunk ± § = -[,-^4.-,.-+ y/,. jjzf 

Ma.„ Branch Sencs ± [r+ 

Side Branch Sent s ±-' — - ^ 

N [2 + -J, [s + e+d/^ 

Here s stands for in integer m mbtr beginning with 2 for the 
trunk and 3 for the mam branch, and r represents the succession 
of numbers i 5, 2 5, 3 5, Ac As Ritz points out the first two 
equations appear only to bi p irticulor cases of the form 
M I I 

N ' (s + «)2 “ +',8p 

in which s and r have the form gi\cn above In the trunk senes 
s has the particular value i s, and m the mam branch senes s 
has the particular value 2, but wc should expect a weaker set of 
lines to exist corresponding to the trunk senes with r * 5 or 
oorresponding to the main branch senes with 5 cn 3, and in fact 
a whole succession of such senes, laking the “H-iimlr and mam 
branch senes, we find they depend altogether on the fomr constants 
ai, b, a^, b^, while N is a universal constant identical with that 
deduced from the hydrogen senes. As an example of the accuracy 
obtained wc give m the following tabie the figures for potassium 
The lines of the trunk senes are double, but for the sake of shortness 
the least refrangible component is here omitted 
Spedruyn of Pofosstnm 


1 runk Senes j Mam Branch ^ Side Branch 


S 

« 1 A 1 r n 

A 

s 

n 

A 

2 

13036 8 1 — 0 2 1 ' I s 12980 7 

0 oft 

5 

17*99 5 

0 00 


247194 1 +0001 25 — 

- 1 

6 

1 8700-5 

000 

4 

29006 7 1 1 0 12 j 3 s , 14465 3 

0 00 

7 

19611 '2 

-j-o 16 

5 

310735 , -005 45 172883 

-J- 0 20 

a 

20188 0 

+ 070 


32226 5 '+ 0 40 5 5 18779 2 , 

+ 0 22 




7 ! 

329^9 ^ 1 - 005 1 6 5 I9«>62 3 ! 

4- 0 22 




8 

33408 7 1 — 0 08 1 7 5 1 20224 7 

4 - I 10 




9 

, 33736 2 — 0 07 1 





10 

1 33971 4 1 - 0 23 t 

1 
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W. M. Hicks * has modified Rydberg’s equation m a Dra.y similar 
to that of Rite as shown by (j) above This form has the advantage 
that the constants of the equation when applied to the spectra ol 
the alkali metals show marked regularities The most extensive 
senes which has yet been observed is that of the trunk series of 
sodium when it is observed as an absorption spectrum, R W 
Wood has m that case measured as many as 50 lines belongmg to 
this senes 

The different senes have certain characteristics which they seem 
to maintain wherever they have been obtained Thus the trunk 
senes consists of hnes wluch are easily reversed, while those of the 
side branch are nebulous The linos of the trunk seem to appear 
at lower temperatures, which may account for the fact that it can 
be observed as absorption Imes. If we compare together the 
spectra of the alkali metals we find that the doublets of the 
branch senes separate more and more as the wave-length increases 
Roughly Bpoaking the difierence m frequency is proportional to 
the square of the atomic weight Taking sodium and lithium, we 
find in this w^y that the lithium lines ought to be double and sepa- 
rated by 7 A Ihey have not, however, so far as we know, been 
resolved The roots of the throe senes have frequencies which 
dimmish as the atomic weight increases, but not according to any 
simple law 

the case of other metallic groups similar series have also been 
found, but while in the case of the alkali group nearly the whole 
spectrum is represented by the combined set of three senes, such 
is not the case with other metals The spectra of ma^csium, 
calcium, zinc, cadmium and mercury give the two branch senes, 
and each senes is repeated three times with constant difference 
of fretjuency In these elements the doublets of the alkali senes 
are therefore replaced by tnplets Strontium also gives tnplets, 
but only the side branch senes has been observed In the spectrum 
of barium no senes has yet been recognized The spectrum of 
helium has been very carefully studied by Runge and Paschen 
All its lines arrange themselves m two families of senes, in other 
words the spectrum looks like that of the superposition of two 
spectra similar to those presented by the alkali metals Each 
family consists of the trunk, mam branch and side branch Ihc 
conclusion which was onginally drawn from this fact that helium 
IS a mixture of two gases has not been confirmed, as one of the 
spectra of oxygen is similarly constituted 

We must refer to Kayser and Rungo’s Handbuch for further 
details, as well as for information on other spectra such as those of 
silver, thallium, mdium and manganese, in which senes hues have 
been found 

Before leaving the subject, we return for a mofnent to the spectrum 
of hydrogen In 1806 Professor E C Rckenng discovered m 
the structure of the star { Puppis a senes of lines which showed 
a remarkable similanty to that of hydrogen, havmg the same root 
Kayser on examimng the spectrum recognized the fact that the 
two senes were related to each other like the two branch senes, 
and this was subsequently confirmed If we compare Balmor's 
formula with the general equation of Ritz, we find that the two 
can be made to agree if the ordinary hydrogen spectrum is that of 
the side branch series and the constants b, c and d aie all put 
equal to zero In that case the mam branch is found to represent 
the new series if a* and are also put equal to zero, so that 



where r takes successively the values i 5, 2 5, 3 5 A knowledge of 
the constants now detenmnes the trunk senes, which should be 



The least refrangiUe of the Imes of this senes should have a wave- 
length 4687 88, and a strong line of this wave length has indeed 
been tound m the spectra of stars which arc made up of bnght 
lines, a& also tn the spectra of some nebulae It seems remarkable, 
however, that we should not have succeeded yet m reproducing in 
the laboratcny the trunk and mam branch of the hydrogen spectrum, 
if the spectra in question really belong to hydrogen 

Considering the complexity of the subject it is not surprising 
that the efforts to connect theoretically the possible j^riods 
of the atom considered as a vibrating system have met with no 
considerable success Two methods of investigation are avail- 
able The one endeavours to determine the conditions which 
are consistent with our knowledge of atomic constitution derived 
from other sources and lead to systems of vibration similar to 
those of the actual atom We might then hope to particanzule 
or modify these conditions so as to put them into more complete 
agreement An attempt in that direction has been made with 
partial success by J H. Jeans,* who showed that a sbell-Iike 
constitution of the atom, the shells being electrically charged, 

* Proc Roy Soc (1909), 8-^, p 226 (abstract) 

Phtl Mag (1901), 2, p 431 


would lead to systems of periods not unlike those of a senes of 
lines such as is given by observation The other method starts 
from the observed values of the periods, and establishes a differ- 
ential equation from which these periods may be derived This 
i> done in the hope that some theoretical foundation may then 
be found for the equation The pioneer m this direction is E 
Riecke,* who deduced a differential equation of the loth order 
Ritz m the paper already mentioned follows in the footsteps of 
Riecke and elaborates the argument On the whole it seems 
probable that the system of moving electrons, "which according 
to a modern theory constitute the atom, is not directly con- 
cerned m thermal radiation, which would rather be due to a few 
more loosely connected electrons hanging on to the atom 
The difficulty that a number of spectroscopic lines seem to 
involve at least an equal number of electrons may be got over 
by imagining that the atom may present several positions of 
equilibrium to the electron, which it may occupy in turn A 
colhsion may be able to throw the electrons from one of these 
positions to another According to this view the different 
lines are given out by different molecules, and we should have to 
take averages over a number of molecules to obtain the complete 
spectrum, just as we now take averages of energy to obtain the 
temperature * If it should be confirmed that the period called 
N in the above investigation is the same for all elements, it must 
be intimately connected with the structure of the electron 
At present the quantity of electricity it carries, and also its mass, 
may be determined, and we can therefore derive units of length 
and of mass from our electrical measurements The quantity 
N may serve to fix the third fundamental unit One further 
pomt deserves notice Lord Rayleigh,® who has also in- 
vestigated vibrating systems giving series of lines approaching 
a definite limit of “ root,*' remarks that by dynamical reasoning 
we are always led to equations giving the square of the period 
and not the period, while in the equation representing spectral 
series the simplest results are obtained for the first power of the 
period Now it follows from Rydberg’s second law, put on a 
more accurate basis by Ritz, that m one case at any rate a nega- 
tive period has reahty and must be interpreted just as if it were 
positive This looks indeed as if the square of the period were 
the determining quantity 

9 Distribution of Frequencies tn Band Spectra — In many rases 
the spectra of molecules consist of lines so closely ruled together 
m groups as to give the appearance of continuous bands unless 
hi^ resolving powers are employed Such spectra seem to be 
characteristic of complex molecular structure, as they appear 
when compounds are raised to incandescence without decom- 
position, or when we examine the absorption spectra of vapours 
such as iodine and bromine and other cases where we know that 
the molecule consists of more than one atom The bands 
often appear m groups, and such spectra containing groups of 
bands when viewed through small spectroscopes sometimes 
giVe the appearance of the flutings of column';. Hence the name 
“ fluted spectra,” whith is sometimes applied Each band, 
as has been stated, is made up of lines uidicating highly homo- 
geneous vibrations A systematic studv of the distribution 
of frequencies m these bands was first made bv H Deslandres,® 
who found that the successive differences m the frequencies 
formed an arithmetical progression 

If s represents the senes of integer numbers the distribution 
of frequency may be represented by 

« = C -{- Bs®, 

were C and B are constants The bnghtest hno» for which s = o, 
is called the " head " of the band , and as s increases the lines 
dimmish in intensity The band fades towards the red or violet 
according as A is positive or negative, and the appearance is some- 
times compUcatea by the fact that several sets of lines start from 
identical or closely adjoining heads The equation which expressed 
“ Beslandres’ law " was only given by Its author as an approximate 
one The careful measurements of Kayser and Rungo of the carbon 
bands show that the successive differences m the frequencies do 

• Drude's Annalen (1900), i, p 399 

• Nature (1895), 51, p 293 

» Phtl Mag (1897), ^4, p 356 

• Comptes rendus (i88‘5), too, p 1256 
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not quite keep up 'With the mathematical expression but tend to 
become more equal The distances between the two first Imes is 
A, and is small compared with the frequency itself, which is B 
If this IS the case it is obvious that an equation of the form 


does, for small values of s, becomes identical with Deslandres' 
equation, a representmg a constant which is large compared with 
umty If we wish to be more general, while still adhering to 
Deslandres’ law as a correct representation of the frequencies when 
s is small, we may wnte 


n 


A - 


_N_ _ 
(s+M^ + a 


where ju is an additional constant 
We have now reduced the law for the bands to a form which we 
have found applicable to a senes of lines, but with this important 
difierence, that while a in the case of line spectra is a small corrective 
term, it now forms the constant on which an essential factor in the 
appearance of the band depends Halm,^ to whom we owe a 
careful companson of the above equation with the observed fre- 
quencies in a great number of spectra, attached perhaps too much 
weight to the fact that it is capable of representing both Ime and 
band spectra It is no doubt important to recognize that the two 
types of spectra seem to represent two extreme cases of one formula, 
the significant difference being that in the line spectrum the distance 
between lines diminishes as we recede from the head, while in the 
case of the band it increases, at any rate to begin with But on 
the other hand, no one pretends to have found the rigorous expression 
for the law, and the appropriate approximation may take quite 
different forms when constants which are large in one case are small 
in the other It would not therefore be correct to push this agree- 
ment against Kitz's expression, which is not apphcable to bands 
A discussion of band spectra on a very broad basis was given 
by Tluele,* who recommends a formula 


n = io_Mi ( s+c)+ . -f (/r(s -f cy 

Po f Pjs +c) + + 4 *^ 

where s as before represents the integer numbers and the other 
quantities involved are constants If r i we obtain Pickenng's 
txjuation, which is the one advocated by H Um Equations of this 
form have received a striking obseivational verification in so far 
as they predict a tail or root towards whn^h the lines ultimately 
tend when s is increased indefinitely This fact badges over the 
distinction between the band and line spectra The distance 
between the lines measured on the frequency scale does not, accord- 
ing to the equation, increase indefinitely from the head downwards, 
but has a maximum wluth, m Pickering's form as written above, 
IS reached when (s -f- n)^ = \a This gives a real value for s 
only when a is positive If a is negative the frequency passes 
through infinity and the maximum distance between the Imcs 
occurs there If we only assign positive value s to n and a, the band 
fades away from the head, the lines at first increasing m distance 
It appears from the observations of A. S King^ that m the case 
of the so called spectrum of cyanogen these tails can be observed 
If a negative value of the frequency is a dmitted, more complicated 
effects may be predicted A band might in that case fade away 
towards zero frequencies, and as s lucreases, return again from 
infinity with diminishing distances, ttio head and the tail pointing 
in the same direction, or with a different value of constants a 
band might fade away towards infinite frequencies, then return 
through the whole range of the spectrum to zero frequencies, and 
once more return with its tail near its head The same band may 
therefore cross its own head on the return jo'umey If we adopt 
Thiele’s view that each band is accompanied by a second branch 
lor which s has negative values the complication is st-Jl further 
increased, but there does not seem to be sufficient reason to adopt 
this view 


1 o Effects of V arying Physical Conditions — The same spectrum 
may show differences according to the physical conditions 
under which the body emitting the spectrum is placed The 
main effects we have to discuss are (i) a symmetrical widening, 

(2) a shift of wave-length, which when it accompanies expansion 
m both directions may appear as an unsynimetncal widening, 

(3) a change in the relative intensities of the lines 

As typical examples illustrating the facts to be explained, 
the following may be mentioned (a) When a sodium salt is 
olaced in a Bunsen burner in sufficient quantit y the yellow Imes 
are widened When the amount of lummous 1 matter is small the 
lines remain narrow, (J) If a spark be sent t hrough a Plucker 
tube containing hydrogen the lines are widened when the pressure 
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is increased (c) Under moderate pressures the lines of hydrogen 
may be widened by powerful sparks taken from a condenser 
(d) If a spark be taken from an electric condenser through 
air, both the Imes of oxygen and nitrogen are wide compared 
with what they would be at low pressures But a mixture of 
nitrogen and oxygen containing only little nitrogen will show 
the nitrogen lines narrow and similarly narrow oxygen lines 
may be obtained if the quantity of oxygen is reduced (e) If 
a spark be taken from a solution of a salt, eg lithium, the 
relative intensities of the lines are different accordmg as the 
solution IS concentrated or dilute (/) The relative intensity 
of lines m the spark taken from metallic poles may be altered 
by the msertion of greater or smaller capacities, similarly the 
relative mtensities are different m arc and spark spectra, (g) 
Increased pressure nearly always diminishes the frequency 
of Vibration, but this effect is generally of a smaller order of 
magnitude than the widening which t^es place m the other 
cases In investigating the effects of mixture on the widening 
of lines m absorption spectrum, R W Wood discovered some 
mterestii^ effects The cadmium Ime having a wave-length 
of 2288 A broadens bv pressure equally m both directions, 
but if mercury be added the broadening is more marked on the 
less refrangible side 

The discussion as to the causes of this widening has turned 
a good deal on the question whether it is primarily due to changes 
of density, pressure or temperature, but some confusion has 
been caused by the want of proper definition of terms For the 
cause of this the writer of the present article is jointly with others 
at any rate partly responsible, and clearness of ideas can only 
be re-estabhshed by investigating the mechanical causes of the 
effect rather than by applymg terms which refer to a different 
order of physical conceptions 

The facts, as quoted, point to the closeness of the packing of 
molecules as the factor which always accompanies and perhaps 
causes the widenmg of Imes But is this alone sufficient to 
justify us in assigning the wudcnmg to increased density? 
Increased density at the same temperature means in the first 
place a reduction of the average distance between the mole- 
cules, but it means also a reduction in the mean free path and 
an increase m the number of impacts The question is which 
of these three factors is significant m the explanation of the 
widening ? If it is 1 he average distance urespective of length 
of path and of number of impacts we should be justified m as- 
cribing the effect to density, but if it is the number of impacts 
It would be more reasonable to ascribe it to pressure The 
question could not be settled by experiments made at the same 
temperature, and if the tempera ure is altered the question is 
complicated by the distinction which would probably have to 
be drawn between the number of collisions and their intensity 
Experimentally we should be confined to a strict mvestigation 
of absorption spectra., because m the electric discharge tempera- 
ture has no definite meaning, and variations of pressure and 
density are not easily measured 

Assuming for a moment the change to be one of density and 
leaving out of accoun t the pressure shift, the cases (e) and (/) 
point to the fact that it is the closeness of packing of similar 
molecules which is effec tive, e g the number of oxygen molecules 
per cubic centimetre de termines the width of the oxygen Imes, 
though nitrogen molecules may be mixed with them without 
materially affecUng the appearance Experiment (c) is, however, 
generally taken to mean that this closeness of packing cannot 
the sole det ermining cause, for it is argued that if a closed 
vacuum tube can show both wide and narrow Imes according 
to the mode, of discharge, density alone cannot account for 
the change But this argument is not conclusive, for though 
the total Tiumber of Itiydrogen molecules is fixed when the gas 
IS enclose d, yet the number of luminous molecules may vary 
with tb e condition Those that are not lummous may, if 
they do not contain, the same vibrating system, behave like 
mert molecules Wbien an electric current from a ’»ttery is 
sent through a tube contaming hydrogen, increase of current 
simptly means mcreatse in the number of ions which take part 
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m the discharge^ except within the region of the kathode glow 
Each molecule need not radiate with maeased energy, but the 
more brilh^u. emission of ^ht may be due to the greater 
number of particles forming similar vibrating systems 

When we compare together electric discliarges the intensity 
of which is altered by yarying t he capacity, we are unable to 
form an opinion as to whether the effects observed are due to 
changes m the density of the luminous material or changes of 
temperature, but the experiments of Sir William and Lady 
Huggins^ with the spectrum of calcium are significant in 
suggesting that it is really the density which is also the detcr- 
mimng factor m cases where different concentrations and different 
spark discharges produce a change in the relative mtensities 
of different lines 

The widening of lines does not lend itself easily to accurate 
measurements, more precise numerical data are obtainable by 
the study of the displacements consequent on increased density 
which were discovered and studied by W J Humphre} s and 
J F Mohler In the ongmal experiments - the pressures could 
only be mcreased to 15 atmospheres, but m a more recent work 
Humphreys,^ and independently Duffield, were able to use 
pressures up to 100 atmospheres The change of frequency 
{dn) for a series of lines which behave similarly is approximately 
proportional to the frequency («) so that we can take the fraction 
dn/n as a measure of the shift It is found that the lines of 
the same element do not all show the same shift, thus the 
calcium line at 4223 13 displaced by o 4 A by 100 atmospheres 
pressure, while the H and K lines are only displaced through 
about half that amount Duffield finds that the iron lines 
divide themselves mto three groups with pressure shifts which 
are approximately in the ratio 124 Curiously enough this 
IS also approximately the ratio of the displacements found by 
Humphreys m the trunk series, the side branch and main branch 
in the order named, in cases where these displacements have 
been measured It was believed that band spectra did not 
show any pressure shift, until A Dufour ^ discovered that the 
lines into whic^ the band spectra of the fluorides of the alkalme 
earths may be resolved widen towards tlie red under increased 
pre»sure 

Let us now consider the causes which may affect the homo- 
geneity of radiation We have first the Doppler effect, which 
according to Michelsor’s experiment, is the ^lef cause of the 
limit at very low pressures, but it is too small to account for the 
widening which is now under discussion We have further to 
consider the possibility of sudden changes of phase during an 
encounter between two molecules, and we can easily form an 
estimate of the amount of apparent widening due to this cause 
It is found to be appreciable but smaller than the observed 
effects 

Shortly after the discovery of pressure shifts A Schuster^ 
suggested that the proximity of molecules vibrating in the same 
period might be the cause of the diminished frequency, and 
suggested that according to this view the shifts would be similar 
|f the mcr^e of density were produced by the presence of 
motecules^of a different kind from those whose lines are being 
examined Though, there is no absolutely conclusive evidence, 
no experiments hitherto have given any indication that the nature 
of the gas producing the pressure has any effect on the amount 
of shift G F Fitzgerald ® suggested as an alternative explana- 
tion the change of inductive capacity of the medium due to 
increased density J Larmor'^ developed the same idea, and 
arrived by a very simple method at an approximate estimate 
of the shift to be expected 

If the medium which contains the vibration is divided into a 
sphere equal to k times the molecular vibration outside of which 
the effects of these molecules may be averaged up so that its 
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inductive capacity may be considered uniform and equal to K, 
the frequency of the vibration is increased in the ratio of the 
square root 01 i — A - ^ + *(i — K -i) to i Here n represents an 
integer which is 3 if the vibration is a simple doublet, but tnay 
liave a higher integer valne If K has a value dearly equal to 
unity the pressure shift is i A - + “(K — 1) and it is signific<int 

that for different values of n the shifts should be in geometric 
ratio because as staled above, the ratio occurring in the amounts 
observed with different lines of the same element are as i 2 4 
The question is complicated by the fact that m the cases which have 
been observed the CTeater portion of the metallic vapour vibrates 
in an atmosphere of similar molecules, and the static energy of the 
field IS determined by the value of K applicable to the particular 
frequency It would therefore seem to be more appropriate to 
replace 1 — K - 1 by (ju® — i)//*®, where ^ is the refractive index 
but this expression involves the wave propagation for periods 
coinciding with free periods of the molecules Close to and on either 
side of the absorptive band fi® has largo positive and negative 
values and if the above expression remains correct the change of 
frequency would close to the centre of absorption, be i ft -2« + », 
which for » =» 3 and ft == 10 is 1/2000 or 500 times greater than the 
observed shifts but this represents now the maximum displacement 
and not the displacement of the most intense portion of the radia- 
tion There is a region within the band where n — o, and this 
would give an infinite shift in the opposite direction We there- 
fore should expect a band in place of the line, which is the case, 
but our calculation is not able to give the displacement of the 
most intense portion, which is what wo require for comparison A^ith 
experiment 

The effects of resonance have been studied theoretically by 
Prince Galitzm ® and later by V W Ekman The Utter 
obtains results indicating no displacement but a widening 
He concludes an interesting and important investigation by 
giving reasons for believing that the centre of a widened line 
radiates with smaller energy than the adjacent parts Hence 
the apparent reversals so frequently observed m the centre of a 
widened line may not be r:\ersals at all but due to a reduction 
in luminosity Ekman quotes in support an observation due 
to C A Young, according to which the dark line observed in 
the centre of each component of the sodium doublet m a 
Bunsen burner is transparent to a radiation placed behind It 
should not be difficult to decide whether the reversals are real 
or fictitious 

Leaving the consideration of radical changes of a vibrating 
system out of account for the present, the minor differences 
which have been observed m the appearances of spectra under 
different sparking conditions are probably to a large extent due 
to differences in the quantities of material examined, though 
temperature must alter the violence of the impact and there 
IS a possible effect due to a difference m the impact according 
as the vibrating system collides with an electron or with a body 
of atomic dimensions 

A. Schuster and G A Hemsalech have observed that the 
insertion of a sclf-induction m a condenser discharge almost 
entirely obliterates the air lines, and the same effect is produced 
by diminishing the spaik gap sufficiently The explanation of 
these facts presents no difficulty, inasmuch as during the sudden 
discharge which takes place m the absence of a self-induction 
the metallic molecules have not sufficient time to diffuse through 
the spark gap, hence the discharge is carried by the gas in 
which it takes place When, however, the time of discharge is 
lengthened, the conditions of the arc are more nearly 
approached When the spark gap is small the sudden 
evaporation of the to tal has a better chance of filling tlje 
interval between the poles, even without the introduction of a 
self-induction 

Enhanced lines are lines which appear chiefly near the pole 
when strong spark discharges are used Their presenc e indicates 
the characteristic difference between the spark and the arc 
The name is due to Sir Norman Lockyer, who has studied these 
lines and drawn the attention of astronomers to their impor- 
tance m mterpretmg stellar spectra These lines in the case 
of the sp>ark cantiot be due entirely to the increased mass of 
vapour near the poles, but indicate a real change of spectrum 
probably connected with a higher temperature 

« Wted Ann (1895) 56, p 78 
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Molecular Veloattes — A Schuster and G A H6rtisalech‘ 
have measiu’cd the velocity with which the luminous molecules 
are projected from metallic poles when a strong spark is passed 
through the alt interval which separates the poles The method 
adopted consisted in photographing the spectrum on a film 
which was kept m rapid motion by being attached to the front of 
a rotating disk The velocities ranged from about 400 to 1900 
metres, the metals of small atomic weight ^vmg as a rule the 
higher velocities In the case of some metals, notably bismuth, the 
velocity measured was different for different lines, which seems 
intelligible only on the suppo'^ition that the metal vapour 
consists of different vibrating systems which can differ with 
different velocities C C ^henck* subsequently conducted 
Similar experiments, using a rotating mirror, and though he 
put a different interpretation on the effects, the mam con- 
clusions of Schuster and Hemsalcch were not affected These 
have further been confirmed and extended by the experiments 
of J T. Royds miide with the same rotating disk, but with im- 
proved optical appliances The photographs taken bv Royds 
show the separate oscillations of each spark discharge even when 
the circuit only contained the unavoidable capacity of the leads 
It was found that during the successive electrical oscillations 
the metallic lin^s can be observed to stretch farther and farther 
away from the poles, thus givmg a measure of the gradual diffu- 
sion of the metal The subject wants further investigation, 
especially with a view to deciding the connexion between the 
molecular rush and the discharge While some of the phenomena 
seem to indicate that the projection of metallic vapours into 
the centre of the spark is a process of molecular diffusion 
independent of the mechanism of the discharge, the different 
velocities obtained with bismuth, and the probability that the 
vibrating systems are not electrically neutral, seem to indicate 
that the projected metallic particles are electrified and play some 
part m the discharge 

12 The Zeeman Effect — The change of frequency of oscilla- 
tion of radiating molecules placed in a magnetic field, which 
was discovered by P Zeeman, and the observed polarization 
of the components, are all beautifully explained by the theory 
of H A Lorentz, and leave no manner of doubt that iho radiating 
centres are negative electrons The fact that in certain simple 
cases where a line when looked at equatonally splits into a triplet, 
the ratio of the charge to the mass is found by Lorentz’s theory 
to be equal to that observed in the carrier of the kathode ray, 
shows that in these cases the electron moves as an independent 
body and is not linked in its motion to other electrons On 
the other hand, most of the lines show a more complicated 
structure in the magnetic field, suggesting a svstem of electrons 
rather than a single free corpuscle T^e question has been 
fully discussed by C Runge in the second volume of Kayser’s 
Handbuch (see also Magneto-Optics), and we may therefore 
content ourselves with the mention of the law discovered 
hy rh Preston that all the lines of the same senes show 
identical effects when measured on the frequency scale, and 
the fact recently announced by Runge • that even in the more 
complicated cases mentioned some simple relation between the 
distances of the components exists If a is the distance shown 
by the normal triplets the type of separation observed in the 
line Dg shows distances from the central line equal to aj^, 3<7/3, 
5<r/3, while the type of D, gives 2a/3, 40/3 In all ob^rved 
cases the distances are multiples of some number which itself 
IS a sub-multiple of a The component lines of a band spec- 
trum do not as a rule give the Zeeman effect, and this seems to 
be connected with their freedom from pressure shifts, for when 
Dufour had shown that the bands of the fluonde of calcium 
were sensitive to the magnetic field, R Rossi * could show 
tliat they were also sensitive to pressure 

13 Identtficahon of Spectra — ^The interpretation of spectro- 
scopic observation seemed very simple when Kirchhoff and 
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Bunsen first announiJed their disoovety, for according to their 
view every combmatiort of an element shdwed the charactenstic 
spectrum of its constituent atoms; it did ndt matter acci'tding 
to this view whether a salt, eg* sodium chloride, introduced 
mto a flame, was dissociated or not, as m either case the spec- 
trum observed would be that of sodium It was soon found, 
however, that compounds possess their own characteristic 
spectra, and that an element may give under speaal conditions 
of luminosity several different spectra. When we now speak of 
the identification of spectra we like to include, wherever possible, 
the identification of the particular compound which is luminous 
and even — though we have only begun tO make any progress 
m that direction — ^the differentiation between the molecular or 
electronic states which yield the different spectra of the samC 
element 

One preliminary question must first be disposed of The 
fact that the gases with which we are most familiar are not 
rendered luminous by being heated ih a tube to a temperature 
well above a white heat has often been a stumbling block and 
raised the not unreasonable doubt whether approximately 
homogeneous oscillations could ever be obtained by a mere 
thermal process The experiment proves only the transparency 
of the gases experimented upon, and this is confirmed by the 
fact that bodies like bromine and iodine give on heating an 
emission spectrum corresponding to the absorption spectrum 
seen at ordinary temj>eratures The subject, however, re- 
quired further experimental investigation, which was supplied 
by Paschen Paschen proved that the emission spectra of 
water vapour as observed in an oxyhydrogen flame and 
of carbon dioxide as observed m a hydrocarbon flame mav 
be obtained by heating aqueous vapour and carbon dioxide 
respectively to a few hundred degrees above the freezing pomt 
The same author proved that a sufficient thickness of laver raised 
the radiation to that of a black body m agreement with Kirch- 
hoff’s law The spectra experimented on by Paschen were 
band spectra, but as these split up mto fine lines the possibility 
of homogeneous radiation in pure thermal oscillation may be con- 
sidered as established Paschen’s observations originated m the 
desire to decide the question raised by E Prmgsheim, who, by a 
senes of experiments of undoubted merit, tried to establish that 
tne emission of the line spectra of the alkali metals was invari- 
ably associated with a reduction of the metallic oxide Prmg- 
sheim seems, however, to have modified his view in so far as he 
now seems to consider that the spectra m question might be 
obtained also in other ways, and to attach importance to the 
process of reduction only m so far as it forms an effective inciter 
of the particular spectra In spite of the fact that C Frcden- 
hagen has recently attempted to revive Pnngsheim’s original 
views in a modified form — substituting oxidation for reduction — 
we may consider it as generally admitted that the origin of 
spectra lies with vibrating systems which are definite and not 
dependent on the method of matement These systems may 
only be semi-stable, but they must last a sufficient length of 
time to give a tram of waves havmg a length corresponding to 
the observed homogeneity of the lint 

In many cases there is a considerable difficulty m deciding 
whether a particular spectrum belongs to a compound bodv 
or to one of the elements composing the compound Thus one 
of the most common spectra is that seen at the base of every 
candle and in every Bunsen burner Everybody agrees that 
carbon is necessary for its appearance, but some believe it to be 
due to a hydrocarbon, others to carbon monoxide, and others to 
volatilized carbon There is a vast amount of literature on the 
subject, but m spite of the difficulty of conceiving a luminous 
carbon vapour at the temperature of an ordinary carbon flame, 
the evidence seems to show that no other element is necessary 
for Its production, as it is found m the spectrum of pure carbon 
tetrachloride and certainly in cases where chlorine is excluded 
Another much disputed spectrum ls that giving the bands which 
appear in the electric arc, it is most frequently ascribed to 
cyanogen, but occasionally also to carbon vapour 

Compounds generally show spectra of resolvable bands and 
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if an el€m€sn,tary body ^ spectrum of the same type we 

are probably justified in fta«up;ung it to be due to a complex mole- 
cule But ^hat it may tie given by the ordmary diatomic 
molecule is exemplified by oxygen, which gives m thick layers 
by absorption one of the typical sets of bands which were used 
by Deslandres and) others to investigate the laws of distribution 
of frequencies These bands appear in the solar spectrum 
as we observe it, but are due to absorptiwi by the oxygen 
contained in the atmosphere 

If oxygen is rendered luminous by the electric di charge a 
series of spectra may be made to appear Under different 
conditions we obtain (a) a continuous spectrum most intense 
m the yellow and green, (b) the spectrum dividmg itself mto two 
families of series, (c) a spectrum of Imes which appears when a 
strong spark passes through oxygen at atmospheric pressure, 
(d) a spectrum of bands seen m the kathode glow. We have 
therefore five distinct spectra of oxygen apar from the absorp- 
tion spectra of ozope To explain this great variability of 
spectroscopic effects we may either adopt the view hat mole- 
cular aggregates of sttni-stable nature may be found in vacuum 
tubes, or that a molecule may gam or lose one or more additional 
electrons and thus form new vibratmg systems It seemed that 
an important guide to clear our notions m this direction could 
be obtained through the discovery of J Stark, who examined 
the spectra of the so-called “ canal-rays ” (Canaleslrahlen) 
These rays are apparently the trajectories of positively charged 
particles having masses of the order of magnitude of the gaseous 
molecules Stark discovered that in the case of the senes 
spectrum of hydrogen and of other similar spectra the lines were 
displaced indicating high velocities, m other cases no displace- 
ments could be observed The conclusion seemed natural that 
the spectra which showed the Doppler effect were due to vibra- 
tory systems which had an excess of positive charge More 
detailed examinations of the “ canal-rays ” by J J Thompson 
and others have shown however that they contain both neutral 
and charged molecules in a relative proportion which adjust-. 
Itself continuously, so that even neutral molecules may partake 
of the translatory motion which they gained while canying a 
charge No conclusion can therefore be drawn, as Stark ^ has 
more recently pointed out, respecting the charge of the mole- 
cule which emits the observed spectrum Nevertheless, the 
subject is well worth further investigation 

Previous to Stark’s investigation P Lenard ^ had concluded 
that the carriers of certain of the lines of the flame spectra of the 
alkali metals are positively charged He draws a distinction 
between the lines of the trunk series, to which he assigns neutral, 
and the lines of carriers, the two branch series of which are 
electrically charged The numerical relations existing between 
the trunk series and the branch senes makes it somewhat 
difficult to believe that they belong to different vibrating 
systems But while we should undoubtedly hesitate on this 
ground to adopt Fredenhagen’s ® view that the two branch 
senes belong to the element itself and the trunk senes to a 
process of oxidation, we cannot press the argument t^ainst 
the view of Lenard, because the addition or subtraction of 
an electron introduces two vibrating systems which are still 
connected with each other and some numerical relationship is 
probable Whatever ideas we may form on this point, the 
observations of Stark and Siegl * have shown that there is a 
Doppler effect, and therefore a positive charge, for one of 
the Imes of the trunk senes of potassium, and E Dorn ^ has 
found the Doppler effect with a number of lines of helium, 
which contain representative^ of the trunk series as well as 
of the two branch senes These facts do not countenance 
the view that there is an essential electric difference between 
the vibrating system of the three members of a family of 
series 

It is probable, however, that the above observations may 
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I help to clear im some difficulties in the phenomena presented 
by flames While we have seen that the radiation of sodium 
v^mur has an intensity corresponding to that of the pure ther- 
m^ radiation at the temperature of the flame, other flames not 
Containing oxygen {e g the flames ot chlorine m hydrogen) do 
not apparently emit the usual sodium radiation when a sodium 
salt IS placed m them In the light of our present knowledge 
we should look for the different behaviour m the peculiarity of 
the oxygen flame to ionize the metallic vapour 

14 Fluorescence and Phos-phorescence — When a simple peri- 
odic force acts on a system capable of oscillatory motion the 
ultimate forced vibration has a period equal to that of the 
impressed force, but the ultimate state is only reached theoreti- 
cally after an mfinite time, and if meanwhile the vibratmg system 
suffers any perturbations its free periods will at once assert 
themselves Applying the reasoning to the case of a homo- 
geneous radiation traversing an absorbing medium, we realize 
that the mutual disturbances of the molecules by collision or 
otherwise must bnng m the free period of the molecule whatever 
the incident radiation may be It is just m this degradation of 
the original period that (according to the present writer) the 
mam phenomenon of absorption consists ® With most bodies the 
degradation goes on rapidly and the body mainly radiates accord- 
mg to Its temperature, but there are cases in which these mter- 
mediate stages can be observed and the body seems then to be 
luminous under the influence of the incident radiation Such 
bodies are said to be fluorescent, the degradation of motion 
towards thatdetermmed by its temperature gives rise to the law of 
Stokes, the fluorescent light being m nearly all cases of lower fie- 
quency than the incident light With absorbing gases we should 
expect the degradation to proceed more slowly than with liquids, 
and hence the discovery of E Wiedemann and Schmidt that the 
vapours of sodium and potassium are fluorescent, important as 
it was from an experimental point of view, caused no surprise 
It is not possible here to enter into a detailed description of the 
phenomena of fluorescence (7 v ), though their importance from 
a spectroscopic point of view has been matcridlly increased 
through the recent researches of Wood “ on the fluorescence of 
sodium vapour After Wood and Moore had confirmed and 
extended the observations of Wiedemann and Schmidt and 
showed that the vibratmg system of the fluorescent light seems 
identical with that observed by absorption m the fluted band 
spectrum, Wood excited the fluorescence by homogeneous 
radiation and discovered some remarkable facts The fluores- 
cent bands m this case appear to shift rapidl> when the period 
of the mcident vibration is altered, though the change may be 
small The author, no doubt correctly, remarks that the shift 
does not indicate a change of frequency but a change of relative 
intensity, consisting of a great number of fine lines, when the 
maximum mtensity of the distribution of light is altered, the 
appearance is that of a shift It would probably not be difficult 
to imagine a mechanical system having a number of free periods 
which when set mto motion by a forced vibration shows a corre- 
spondmg effect If the forced vibration is suddenly stopped the 
free periods will appear but not necessanly with the same 
intensity when the period of the original forced vibration is 
altered There cannot, however, be a question that, as R W 
Wood remarks, the careful investigation of these phenoirena is 
likely to give us an msight mto tl e mechanism of radiation 

Phosphorescence (qv) can only be here alluded to m order to 
draw attention to the phenomena studied by Sir William Crookes 
and others m vacuum tubes When kathode rays strike certain 
substances they emit a phosphorescent light, the spectroscopic 
investigation of which shows interesting effects which are 
important especially as indicating the influence of slight 
admixtures of impurities on the luminescence It should be 
mentumed that the infra red rays have a remarkable damping 
effect on the phenomena of phosphorescence, a fact which has 

« Schuster Theory of Optics, p 254 

^ Wted Ann (1896), 57, p 447 

* R W Wood and Moore Aslrophys Joum (1903), 18, p 95 , 
R W Wood and Moore Phil Mag (1905) 10, p 513 
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been made use of by Becquerel in his investigations of mfrarred 
ra(hations. 

15 Relaiionshtp between the Spectrum of an Element ana that of 
its Compounds — In the present state of our knowledge we cannot 
trace any definite relationship between the spectrum of a com- 
pound body and that of its elements, and it does not even seem 
certam that such a relationship exists, but there is often a 
similanty between different compounds of the same element. 
The spectra, for instance, of the oxides and haloid salts of the 
allmline earths show great resemblance to each other, the bands 
bemg similar and similarly placed As the atomic weight of the 
haloid increases the spectrum is displaced towards the red 

It IS in the case of the absorption spectra of liquids that we 
can most often discover some connexion between vibrations of a 
complex system and that of the simpler systems which form the 
complex. The most typical case in this respect is the effect of a 
solvent on the absorption spectrum of a solution. A Kundt,i 
who mitiated this line of investigation, came to the conclusion 
that tlie absorption spectra of certain organic substances like 
cyanin and fuchsin were displaced towards Qie red by the solvent, 
and that the displacement was the greater the greater the disper- 
sive power of the solvent This law cannot be maintain d in its 
generality, but nevertheless highly dispersive substances like 
carbon bisulphide are always found to produce a greater shift 
than liquids of smaller dispersion like water and alcohol In 
these cases the solvent seems to act like an addition to the mass 
of the vibrating system, the quasi-elastic forces remammg the 
same 

Dr J H Glads tone ,2 at an early penod of spectroscopy, 
examined the absorption spectra of the solution (rf salts, each 
constituent of which was coloured He concluded that generally 
but not mvanably the following law held good “ When an 
acid and a base combine, each of which has a different influence 
on the rays of light, a solution of the resulting salt will transmit 
only those rays which are not absorbed by either, or, m other 
words, which are transmitted by both ” He mentioned as an 
important exception the case of ferric ferrocyanide, which, 
when dissolved in oxalic acid, transmits the rays in great abun- 
dance, though the same rays be absorbed both by ferrocyanide? 
and by feme salts Soret has confirmed, for the ultra-violet 
rays. Dr Gladstone’s conclusions with regard to the identity of 
the absorption spectra of different chromates The chromates 
of sodium, potassium and ammonium, as well as the bichromates 
of potassium and ammonium, were found to give the same 
absorption spectrum Nor is the effect of these chromates con- 
fined to the blocking out simply of one end of the spectrum, as 
m the visible part, but two distinct absorption bands are seen, 
which seem unchanged m position if one of the above-mentioned 
chromates is replaced by another Chromic acid itself showed 
the bands, but less distinctly, and Soret does not consider the 
purity of the acid sufficiently proved to allow him to draw any 
certam conclusions from this observation 

In many of these cases the observed facts might perhaps be 
explained by dissociation, the undissociated compound pro- 
ducing no marked effect on the spectra In 1872 W N Hartley 
and A K Huntingdon examined by photographic methods the 
absorption spectra of a great number of organic compounds. 
The normal alcohols were found to be transparent to the ultra- 
violet rays, the normal fatty acids less so In both cases an 
increased number of carbon atoms increases the absorption at 
the most refrangible end The fact that benzene and its denva- 
tives are remarlable for their powerful absorption of the most 
refrangible rays, and for some characteristic absorption bands 
appearing on dilution, led Hartley to a more extended examina- 
t’on of some of the more complicated organic substances He 
determined tha^ definite absorption bands are only produced by 
substances m which three pairs of carbon atoms are doubly 
linked together, as m the benzene ring Subsequently* he 
subjected the ultra-violet absorption of the alkaloids to a careful 


^ Wxed Ann (1878), 4, p 34 
* Phxl Mag (1837). * 4 . P 4*8 
» Phtl Trans (1885). pt u 


I investigation, and amved at the conclusion that the spectra are 
j sufficiently characteristic to “ offer a ready and valuable means 
of ascertaining the punty of the alkalcads and particularly of 
establishing their identity ” 

We can only briefly refer to an important investigation of 
Sir WiUiam Abney and Colonel E R Festingj who exammed 
the infra-red absorption of a number of substances We may 
quote one of the pnncipal conclusions at which they arrived — 

“ An inspection of our maps will show that the radical of a body 
IS represented by certain well-marked bands, some differing in 
position according as it is bonded with hydrogen or a halogen, or 
with c&ifbbD, oxygen or nitrogen There seem to be cliaractenstic 
bands, however, of any one senes of radicals between 1000 and 
about 1100, which would indicate what may be called the central 
hydrocarbon group, to which other radicals may be bonded The 
clue to the composition of a body however would seem to he 
between 700 and 1000 Certain radicals have a distinctive absorp- 
tion about 700 together with others about 900 and if the first be 
visible it almost follows that the distinctive mark of the radical 
with which it 13 connected will be found Thus in the ethyl senes 
we find an absorption at 740, and a characteristic band, one edge 
of which 13 at 89a and the other at 920 If We find a body contain- 
ing the 740 absorption and a band With the most refrangible edge 
commencing at 892 or with the least refrangitfie edge termmatmg 
at 920, wo may be pretty sure that we have an ethyl radical present 
So with any of the aromatic group, the crucial line is at 067 If 
that line be connected with a band we may feel certain that some 
(lenvative of benzene is present The benzyl group shows this 
remarkably well, since we see that phenyl is present, as is also 
methyl It will be advantageous if the spectra of ammonia, 
benzene, aniline and dimethyl aniline be compared, when the re- 
markalfle coincidences will at once become apparent, as also the 
different weighting of the molecule The spectrum of nitrobenzene 
18 also worth comparing with benzene and nitnc acid In our own 
minds there lingers no doubt as to the easy detection of any radical 
which we have examined, and it seems highly probable by this 
delicate mode of analysis that the hypothetical position of any 
hydrogen which is replaced may be Identified, a point which is oi 
prime importance in organic chemistry The detection oi the presH 
ence of cnlonne or bromine or iodine in a compound is at present 
undecided, and it may be well that we may have to look for its effects 
in a different part of the spectrum The only trace we can find 
at present is in ethyl bromide in which the radical band about 900 
is curtailed in one wmg The difference between amyl iodide and 
amyl bromide is not sufficiently marked to be of any value ” 

The absorption spectra of cobalt and didymium salts also 
offer many striking examples of minor changes produced in 
spectra by combuiation and solution (A S*) 

Apparatus — Spcctrosc<mc3 may be divided into two classes . 
pnsm spectroscopes with angular or direct vision, and grating 
spectroscopes , the former acting by refraction {qv) the latter 
by diffraction or interference Angnlar prism spectroscopes are 
the commonest Such an mstrument consists of a tnangulau: 
prism set with its refracting edge vertical on a ngid platform 
attached to a massive stand The pnsm may be made of a 
dense flint glass or of quartz if the ultra-violet is to be explored, 
or it may be hollow and filled with carbon bisulphide a-bromnaph- 
thaleno or other suitable liquid Liquid prisms however suffer 
from the fact that any change of temperature inx olves a change in 
the refractive index of the pnsm The stand carries three tubes 
the collimator, observing telescope and scale telescope The colli- 
mator has a vertical slit at its outer end, the -width ol which may be 
regulated by a micrometer screw, in some instruments one half 
of the sht IS covered by a small total reflection pnsm which permits 
the examination of two spectra simultaneously At the other end 
of the collimator there is a condensing lens for bringing the rays 
into parallelism The observing telescope is of the ordinary terrestrial 
form The scale telescope contains a graduated scale which is 
illuminated by a small burner, the scale is viewed by reflection 
from the pnsm face opposite the first refractmg face The 
power may be increased, but with a diminution of intensity 
by using a train of prisms Steinheil made an instrument 
of four prisms each of which had however to bo set in the 
position of minimum de-viation bv tnal In Browning s form the 
setting IS automatic The dispersion may be further increased by 
causing the rays to pass more than once through the pnsm 
or prisms Thus, by means of a system of reflecting prisms 
Hilger passed the dispersed rays six times through one pnsm 
and, by similar means Browning passed the rays first through 
the upper part of a train and then back through the lower part 
Compound pnsms are also employed Rutherfurd devised one 
made of flint glass -with two crown glass compensating pnsms, 
whilst Thallon employed a hollow prism containing car^n bi- 
sulphide also compensated by flint glass pnsma. In direct vision 
spectroscopes the refracting pnsms and kit are m the observing 
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telescope The prisths aatf nebes^arily compound, ahd usually 
consist of flint glass with dc^pensating prisms of crown In all 
cases wiiere compound prisms are used, the angles must be accur- 
ately calculated Amici in i860 devised such an instrument 
an unproved form by Isuuijsien was made up of two flint and three 
crown prisms, and in ^oWmng's form there are three flint and fbur 
crOiii^n Sorhy and, t^thr, Abbe designed instruments on the same 
principle to be useddn connexion with the microscope By suitably 
replaclhg the oetd^ Of the ob^rving tUescopc m an angular vision 
spectroscope by a, photograpluc camera, it is possible to photograph 
spectra, such mstruments are termed spectrographs In grating 
Spectroscopes both plane mul concave gratings are employed m 
connexion./^ ith a coUunator and observing telescope. 

Authqutibs - -The standard work is II K^ser, Hatt^uch der 
Speclroscopte (1900 1910, vol v) See also J LAnd&vier, Spectrum 
Analysts (Eng trans by J. B Tingle, 1898) , £ U d Baly 
Spectrosco^ (1905) For spectra see A Hagerba^ and H Komn, 
Atlas of Emtsston Spectra (Eng trans by A S King, 1905) , F 
Exnerand E Haschek, (1902-1904), W M 

Watts, Index of Spectra ; also reports of B A Special Conumttee 
SPECULATlON^a round game of cards at which any reasonable 
number can play Each player contributes a stake to the pool, 
th^ dealer stakmg double Three cards are dealt face down- 
wards to each player; the top card of those left is turned up for 
trumps. Each player, banning with the player on the dealer’s 
left, turns up a card , if it is not a trump, or is a lower trump than 
the trump-car<i, the next player turns up one of his cards, and so 
on till a higher trump than the trump-card appears, the values 
bdmg reckoned as at whist. The holder may sell this card to the 
highest bidder, or retain it The tummg-up proceeds till a still 
higher trump IS found, but the holder of the original highest does 
npt turn up till his card is beaten The new card may then be sold 
The dealer may not turn up till the trump-card has been beaten. 
The holder of the highest trump when all the hands have been 
fcxposed takes the pool If the ace of trumps is the trump-card, 
the dealer takes the pool , if it is turned up during play, the hand 
IS, of course at an end Variations of the game allow the purchasi* 
of unseen cards or hands, or of the trump-card, even before it 
is turned up The cards used m one deal are not dealt again 
till the whole pack has been gradually dealt out, they arc col- 
lected and shuffled by the “ pone ” — the player on the dealer’s 
right — to be used when the pack is exhausted 
SPECULUM,' the Latin word for a mirror, employed more 
particularly for a metallic mirrot used in a reflecting telescope 
In early inbtruments metallic mirrors, made from an alloy of 
copper and tm, with the addition of a little arsenic or other 
metals to mcrease the whiteness, were customanly employed, 
but they have now been displaced by the more convenient silver- 
on-glass mirror (see Telescope) Various forms of specula are 
used m surgery for examining internal organs 
SPEDDING, JAMES (i8c8-i88t), English author, editor of the 
works of Bacon, w.is bom on the 26th of June 1808 in Cumber- 
land, the younger son of a country squire He was educated at 
Bury St L.dmunds and Trinity College, Cambridge, where he took 
a second class m the classical tnpos, and was junior optime m 
mathematics in 1831. In 1835 he entered the colonial office, 
but he resigned this post m 1841. In 1842 he was secretary to 
Lord Ashburton on his American mission, and in 18515 he became 
secretary to the Civil Scrviie Commission, but from 1841 on- 
wards he was constantly occupied in his researches into Bacon’s 
life and philosophy On the ist of March 1881 he was knocked 
down by a cab in London, and on the 9th he died of erysipelas 
His great edition of Bacon was begun in 1847 collaboraticHi 
with R E Ellis and D D Heith In 1853 hlbs had to leave 
the work to Spedding, with the occasional assistance of Heath, 
who edited most of the legal wntmgs Tlie Works were pub- 
lished m 1837-1859 m seven volumes, followed by the life 
and Letters (18611-1874) Taken togethci these works contain 
practically all the material which exists in connexion with thp 
subject, collected and weighed with the utmost care and sm- 
partiality Speddmg humorously emphasized h s devotion to 
Bacon in the title of one of his non-Baconian works, Ret>tews 
and Dtscusstons, Literary, Political and Historical, not relating 
to Bacon (1879), and his literary remains outside that one field 
are no longer of interest But as a Baconian scholar he is not 
likely soon to bo '■’’uerseded 


[ SPfeElD, JOftK (1552-1629), English historian aiid carto 
grapher, was born, according to Fuller, at Farringdon, Cheshire 
He was the son of a London tailor, and followed his father’s 
trade, being admitted imember of the Merchant Taylors Company 
in 1580 He settled m MoorfieldS, where he built himself a 
house He was enabled to give up his trade and to devote 
himself to antiquarian pursuits through the kindness of Sir 
Fulke Grevillc, whom Speed calls the “ procurer of my present 
estate,” and through his patron’s interest he also received a 
“ waiter’s room in the custom-house ” The resillts of the leisure 
thus secured to him appeared m 161 1 in his Theatre of the Empire 
of Great Bntaine, a scries of fifty-four maps of different parts of 
England, which had already appeared separatelv, and m v/hich 
he was helped by Christopher Saxton, John NOrden and "William 
White To each map deScnptive tnatter was attached In 
i6ii also he published his History of Great tame unde' 
the Conquests of the Romans to King James Speed 
acknowledges his obligations to the chief ant’quarieS and 
historians of his day Sir Robert Cottort lent him manuscripts 
and coins, and is said to have revised the proofs for him, in 
heraldry he acknowledges the help of William Smith 61550?- 
1618), and he had valuable help from John Barkham (1572?- 
1642) and Sir Henry Spelman Speed brought some histoncal 
skill to bear on the arrangement of his work, and although he 
repeated many of the errors of older chroniclers he added 
valuable material for the history of his country He died in 
London on the 28th of July 1629 

Other maps of his, bosido those m the Theatre, are in the British 
Museum Another edition of the Theatre is Iheatrum Mngrae 
Brttanmae laiine, rcdditum a P Holland (London, folio, x(n6) 
He wrote Genealogies Recorded tn Sacred iycriptures (lOii), <ui(l d 
similar work A Cloud of Wttnes'ics (iGi6) ITitse pisstd through 
numerous editions, and were frequently prcUixt-d to copies of the 
Bible An account of Speid^s descendants is to be found in Kcx 
J S Bdvics's History of Southampton (1883), which was founded 
on MS material loft by jolui Spocu (1703-1781) 

SPEETON BEDS, m English geology, a series of clays well 
exposed at Speeton, near Filey on the Yorkshire coast Peculiar 
interest attaches to these beds, for thev are the principal repre- 
sentatives in Britain of the marine phase of the Lower Creta- 
ceous system The Speeton Cla^s pass downwards without 
break into the underlying Kimeridgian, they are capped by the 
Red Chalk, which may be rcgaided as the equivalent of the 
Upper Gault of southern England These beds thus form a 
passage senes between marine Jurassic strata and those belong- 
ing undoubtedly to the Cretaceous system, in this way they 
correspond with the Purbeck-Wealden rocks, which form a 
(onneetuig link between estuarine Jurassic and Cretaceous 
strata. 

Above the dark, bituminous, nodular shales with Kimeridge 
fossils at the base of the Speeton Clay comes the zone of Belem- 
niies lateralis (34 ft ), with Olcostephanus gravesifqrmis, 0 rotula, 
and species of HopliUs and Oxynoticeras , this is followed by the 
zone of Belemnites jaculum, with B cristatus^ Olcrstephanus 
{Astierta) aslien, 0 (Stmbirshiies) inversus and 6? (3 ) Speetonen- 
sts in ascending order, Echinospatagus cordiforviis, a species 
found in the typical Ncocomian area, also occurs m this zone 
The next higher zone is that of Belemnites bruftsvicensis {— semi 
canahculatus) (lop ft ), with B Speetonensis, Lloplites des~ 
hayesii, and Amaltheus bicurvatus The topmost zone is charae- 
tenzed by Belemnit s nammus with Inoceramus concentneus 
and 1 sulcatus, it consists of a few feet of mottled clays It 
appears, therefore, that while the lower portions of the Speeton 
Clay are the equivalents of the Wealden and perhaps of the Pur- 
beck beds, the higher portions are the equio^ents of the Lower 
Greensand and part of the Gault tn Lincolnshire the upper 
Speeton beds are represented by the Carstone and Tealby I ime- 
stone and Clay, and the lower Speetoq by the Claxbv Ironstcme, 
Spilsby Sandstone and lower part of the Tealby clay A 
similar faunal horizon is recognized m Heligoland apd Russia 

See Cretaceous Neocomian, Kimeridgian, also G W I arm 
high, Q J G S (1889), xlv (1896), hi ; Rep Brit Ac'^o'- (1890) 

A Pavlow and G W Lamplugh, Bull soc imp nat Moscow 
liSoi), and Q/G S (tSciy) hh 



SPEKE, HUGH- 

SPEKE, HUGH (1656-^ 1724), English writer and agitator, 
was a son of George Speke (d 1690) of White Lackington, 
Somerset The older Speke was a member of the Green Ribbon 
Club, the great Whig organization which was founded in 1675, 
and was a supporter of the duke of Monmouth, voting for the 
Exclusion Bill in 1681 Educated at St John’s Colltge, Oxford, 
Hugh Speke joined the Green Ribbon Club, and in 1683 he was 
put in prison for asserting that Arthur Capell, earl of Essex, 
another of Monmouth’s supporters, had be<-n murdered by tlie 
friends of the duke of York He was tried and sentenced to 
pay a fine, but he refused to find the money, and remained in 
prison for three years, being in captivity during Monmouth’s 
rebellion, in consequence of which his brother Charles wis 
hanged at Ilminster In prison Speke kept a printing-press, 
and from this he issued the Address to all ihe English Protestants 
in the Present Army, a manifesto written by the Whig divine 
Samuel Johnson (1649-1/03), urging the soldiers to mutiny 
In 1687 he was released, and m 1688 he served Jiunes II as a 
spy m the tamp of William of Orange In December of this 
year a document, apparently offi<ial, was found by a London 
bookseller This called upon the Protestants to disarm tlieir 
Roman Catholic neighbours , it was freely circulated, and much 
dainagt was done to property in London before it was found that 
It was a forgery It appears to have been the work of Speke, 
although this was not known until 1709, when he asserted his 
authorship m his Memoirs of the Most Remarkable Passages and 
Fransactions of ihe Revolution He afterwards issued these 
memoirs with modific itions as The Secret History of the Happy 
Reuolution in j 688 (1715) After implormg both Anne and 
George I to reward his past services, Speke died m obscurity 
before 1725 

SPEKE, JOHN HANNING (1827-1864), English explorer, 
discoverer of the soun e of the Nile, was bom on the 4th of May 
1827 a Jordans near Ilminster, Some rsetshire On his father’s 
side he descended from the ancient Yorkshire family of Espec, 
a branch of which migrated to Somerset in the 15th century 
His mother was a Miss Georgina Il.inning, of Dilhngton Park, 
Somerset fhiough his motlar’s influence with the duke of 
Wellington he obtamc d a commission in the Indian Army, whuh 
he entered in 18^1 He served m Sir Cohn Campbell’s division 
in the Punjab campaigns, and acquired considerable repute 
both as a soldier and is a sportsman and naturalist When on 
furlough Captain Speke had explored portions of the Himalayas, 
had crosseei tlie frontier into Tibet and mapped part of its 
south-western distrn ts, but his attention was at an early date 
turned to the great problems of African geography, and in 1854 
he began his brief and brilliant African career by joining Captam 
(afterwards Sir) Richard Burton m an expedition into the intenor 
of Somaliland, the incidents of which are narrated in What led 
to the Discovery of ihe Source of the Nile (London, 1864) In 
April 1854 the expedition was attacked by Somalis near Berbera, j 
one officer being killed. Burton slightly, and Speke severely 
wounded Inv ilidcd home, Speke shortly afterwards volunteered 
for the Crimea and served during the war with a regiment of 
Turks In 1856 he accepted an invitation from Burton to join 
an expedition to verify the reports as to the existence of gnat 
lakes in east centrrl Afnci, and cspcually to try and find Lake 
Ny issa The route to Nyassa was closed by the Arabs and the 
travellers left Zanzibar m June 1857 by a more northerly route, 
which brought them by November to a place called Kaz6 in 
Unyamwezi Here they learnt from an Arab trader that further 
inland were three great lak^ s — and Spi ke leapt to the conclusion 
that the most northerly of the th e would prove to be the source 
of the Nile Contmumg westward m January 1858 the traveller 
reached Lake Tanganyika, of which they made a partial explora- 
tion, Speke marking on his map the mountains which close in the 
lake to the north, “ Mountains of the Moon ” By June they wer 
bai k at Kaz 4 and here Speke induced his chief, who was ill, to 
illow him to attempt to reach the northern lake Marthmg 
north for twenty-five days, on the 30th of July Speke reached a 
creek, along which he travelled till, on the 3rd of August, he saw it 
open up into the waters of a lake extending northward to the 


-SPELLING BEE 633 

horizon He no longer doubted that this lake — the Victoria 
Nyanza — ^was the source of tlie Nile Returning to Kaz6 
(August 25) he made known his discovery to Burton, who did 
not believe Speke’s theories The explorers reached Zanzibar 
early in 1859, Speke histened back to England m advance of 
his comrade, and at once made public his discoveries and con- 
clusions Despite the scepticism of his fellow-traveller and many 
gec^raphers, he secured the support of Sir Roderick Murchison, 
president of the Royal Geographical Society, under whose 
direction a new expcdit'on, expressly mtended to solve the Nile 
problem, was fitted out Of this expedition Speke had the 
command, bis only European companion being ( apLun (after- 
wards Colonel) J A Grant {(jv) llic expedition, over 200 
men all told, started from Zanzibar m October i860 and reached 
Kaze on the 24th of January 1861 Despite illness and the 
hostility and extortions of the natives the Victoria Nyanza 
was again reached, at its south-west corner, in October 1861 
Following the western shores of the lake Speke crossed the 
Kagera on the i6th of January 1862 and arrived at the capital 
of Uganda on the 19th of February following Here he was de- 
tained by ihe king, Mtesa, for some months, but at last prevailed 
on the chief to furnish him with guides, and on the 2&th of July 
Speke stood at the spot where the Nile issued fiomthe lake Ihe 
great discovery was made, the problem which had ballled all 
previous efforts — extending over 2000 years — ^was solved The 
troubles of the travellers were, however, by no means over, 
with difficulty they obtained permission to enter Unjoro, anti 
with difliculty were allowed to leave, without being pt rnutted to 
visit another large lake (tlie Albert Nyanza) of whose existence 
and connexion with the Nile tliey learned As far as possible 
Speke and Grant followed the course of the Nile and on the 3rd 
oi December came in touch with the outside world once more, 
‘ triking in 3° 10' 37" N an outpost subhshed it the request 
of John Pethcnck, British consul at Khartum, who had been 
charged with a mission for the relief of the explorers On the 
15th of February 1863 they arrived at Gondokoro, the Egyptian 
post on the Nile marking the limit of navigability from the nortn 
At Gondokoro they met Sir Samuel (then Mr) Baker, generously 
giving him the information winch enabled him to discover the 
Albert Nyanza From Khartum Speke telegraphed to London 
the great news that the Nile had been traced to its source, and 
on his return to England he was rtcen ed with much enthusiasm 
In the same year (1863) he published his Journal of the Dis- 
covery of ihe Source of the Nile, a work full of geographical, 
ethnological and zoological information, and written m a frank, 
attractive style The accuracy of his observations and the 
c orrectness of his mam deductions liave been sim c abundantly 
justified But as Speke had not been able to follow the Nile the 
whole way from the Victoria Nyanzv to Gondokoro, and as the 
part played in the Nile regime by the Albert Nyanza was then 
unknown, Burton and othc rs remained unc on vine cd, and Speke’s 
conclusions were criticized in The Nile /^«ii<f(i864), a joint pro- 
duction of Burton and James McQueen, it being irgucdm this 
work that Tanganyika was the true N ilc sou rce It was arranged 
that Speke should meet Burton at the meet ng of the geographi- 
cal section of the British Association at Bath on the i6th of 
September and publicly debate the question of the Nile source 
On the previous afternoon Speke was out partridge shooting at 
Box, near Bath In getting over a low stone wall he laid dowm 
his gun at half eexk Drawing the weapon towards him by the 
muzzle one barrel exploded and entered his chest, inflicting a 
wound from which Speke died m a few minutes A granite 
obelisk to his memory was erected by public subscription m 
Kensmgton Gardens 

See, besides the works mentioned, Sir R F Burton, The Lake 
Regions of Central Ajnta (I ondon, ib(io), J A trint A Walk 
across Afnca (London 1864), T D Muir ly and \ S WTute, ’^ir 
'Samuel Baker a Memoir (Lon<!on, 1895), The lima (Sept 17 and 
19, 1804) Sir H H Johnston, The Nile Que‘;( (I ondon, n d [iqcm]) 

SPELLING BEE.amatch in which two side s c on test m ac c ur'C^ 
of spelling The custom, an old one, w is n ^ ned m the schools 
of the United States about the yt ir 1873, and rapidly spread 
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throughout the country and to Great Britain, enjoying for a few 
years an extraordinary vogue, not only in schools, but in all 
classes and ages of society In the United States mter-city and 
inter state matches were not unknown According to the 
generally recognized rules a competitor who misspelled a word 
retired, and the match was won by the side having the greatest 
number of survivors at the close The use of the word “ bee ” 
as an assemblage of persons for the purpose of joint work or play 
originated m America in colonial times, and was taken from the 
labour of the bees of a hive Familiar examples of it are husktng- 
bee and qmltmg-bee, assemblages of villagers for the purpose of 
helping a neighbour with the husking of the corn or his wife with 
her quilt-making 

SPELLO (anc Hispellum, qv), ^ town of Umbria, m the 
province of Perugia, from which it is 22 m S E by rail, 1030 ft 
above sea-levcl Pop (1901), 5571 It is picturesquely situated 
on the slope of a mountain The Cappella Baghoni in the 
church of S Maria Maggiore contains some of Pinturicchio’s 
finest frescoes (1501), '‘The Annunciation,’ “ The Adoration ’ 
and “ Christ in the Temple ” The rich background with gold 
decoration m relief is characteristic There is also a late altar- 
piece by Perugmo ^1521) and a fine early Renaissance canopy by 
Ho(co da Vicenza (1515) In the sacristy is a crucifix m silver 
by Paolo Vanm of Perugia (X398) The holy water basin is 
formed of a sepulchral ctppus of the Roman periods S Andrea 
contains a large altarpiece by Pmtuncchio (1508), upon which 
a letter from G Baglioni to the artist is pamted 

Sec G Urbim, m L'Atte (1897), 11 367 sqq , (1898) m 16 sqq 

SPELMAN, SIR HENRY (c 1564-1641), English antiquary, was 
the eldest son of Henry Spelman, of Conghar Norfolk, and the 
grandson of Sir John Spelman (c 1495-1544), judge of the king’s 
bench Born probably m 1564, he was educated at Walsingham 
School, and proceeded in 1580 to Trinity College, Cambridge, 
where he took his degree in 1583 His father had died in 1581, 
and on Spelman devolved the management of the family estates. 
He liecamc a member of I incoln’s Inn, but m 1590 he returned 
to Norfolk, where he married Eleanor I’Estrange He became 
guardi in to his brother-m-law. Sir Hamon I’Estrange, on whose 
property at Hunstanton he resided for some time He occupied 
himself with the history and antiquities of his native county, 
writing anaccoui t of Norfolk for John Speed’s Theatre of Great 
Brttatne He belonged to the Society of Antiquaries, of which 
Sir Robert Cotton and William Camden were also members 
The society gradually declined, and Spelman’s efforts to revive it 
m 1614 were frustrated by James I Having bought m 1594 the 
remainder of the two leases of two abbeys of which the Crown 
was the lessor, he became involved in prolonged litigation over 
them, and a judgment given against him by Bacon makes it 
interesting to find Spelman subsequently among the petitioners 
who alleged corruption against the lord chancellor His 
experience in this process no doubt combined with a scandal 
connected with a church and parsonage in the possession of his 
uncle Francis Sanders to occasion his pamphlet T)e non temer^ 
andts (1613-1616), which induced many lay owners of 

ecclesiastical spoils to make ri stitution, and Spelman himself 
acted accordingly This tract led up to his History and Fate 
of Sacrilege,^ whifh was in the hands of the printer when the 
Great Fire broke out The book was supposed to have perished, 
but Bishop Gibson discovcicd part of it in the Bodleian Library 
It w<is printed, not, however, under his editorship, m 1698, with 
the statement on the titlc-pagc that it was “ wrote in 1632 ” 
Spelman ha 1 conceived the idea of a work on the foundations of 
English law, biscd on early charteis and records, but finding 
that there were no adcijuate means of determining the exact 
meaning of the Anglo-Saxon and I^tin law terms employed in 
the documents, he began to compile a glossary, the first volume 
of which, Archaeologus in modum glossarn, was published at his 
own expense m 1626 He continued to work at the subject 
until 1638 A second volume, Glossanum archaiologicum {16G4), 
appeared after his death His Codex legum velerum <tatutorutn 

• This was re-cdite<l as late as 189s, with an appendix bringing 
the s\ bject up to date, by C F S Warren 


regnt Anghae, quae ab tngressu Gultelmt 1 usque ad annum 
nonum Henry 111 edita sunt was published by David Wilkins 
in his Leges anglo-iaxontcae{i'j2i) Spehnan’s most important 
work. Concilia, decreta, leges, constituHones in re ecclestarum 
orbts inianmci, is an attempt to place English church history 
on a basis of genuine documents The first volume, which 
occupied him seven years, came down to 1066 and was published 
in 1636 A second volume was edited by Sir William Dugdale 
m 1664 Spelman entered parliament as member for Castle 
Rising in 1597, and in 1604 was high sheriff of his county In 
1612 he settled in London near his friend Sir Robert Cotton In 
1617 he served on a eommission to inquire into disputed Irish 
estates, and later took part m three legal inquiries into the 
exactions levied on behalf of the Crown in the civil and ecclesias- 
tical courts He was member of parliament for Worcester in 
1625 In 1627 he became treasurer of the Guiana Company, 
and he was also an energetic member of the council for New 
England His general services to the state were recognized in 
1636 by a gift of money, and two years later by the offer of the 
mastership of Sutton’s Hospital, Charterhouse He died in 
London in October 1641, and was buried m Westminster Abbey 
His later years had been spent m the house of his son-m-law, 
Sir Ralph Whitfield 

His son. Sir John Spelman (1594-1643), also gained a reputa^ 
tion as a scholar and antiquary He was knighted in 1641 and 
served the king actively at the beginning of the Civil War He 
edited from MSS m his father’s library Psaltermm Davtdts 
latino-saxonuum vetus (1640), and wrote a Life of Alfred the 
Great i^hich was translated into Ivatin and published m 1678 

Edmund Gibson, bishop of London, puJilishtd m 1723 Fhe English 
Works of Sir Htmy Spdman, At Publi'^hed in his Lifetime, together 
with his Posthumous works relat’ng to the I aws and Antiquities of 
England The first section contained De non 1 emerandis hcclestis, 
tlrcady nunlioncd. The larger Treatise concerning Tythes, first 
published m 16 jO, De sepultura, and Villare angheum, or a View, 
of the Towns of England, while the second included The Original, 
(irowth, Propagation and Condition of Feuds and Tenures by Anight 
service in England, written m 1639, Two Discourses i Of the Ancient 
Government of England, ii Of Parliaments 7 he Original of the Four 
Terms of the Year, written in 1G14 and fust printed in 1O84, Icenta, 
a Latin dcs*^ription of Norfolk, anel some other treatises This 
was a revised eelition of an earlier colleelion (it>98), and contained 
1 life of the author, bised chiefly on fhe autobiographical matter 
prefixed to the Glossary of 1626, and two additiemal paners, Of the 
Admiral Jurisdiction, and the Ofpetrs thereof, and Of Artient Deeds 
and Charters Wilkins’s edition of his Concilia was edited by A W 
Haddan and W Stubbs m 18G9-1873 

SPENCE, THOMAS (1750-1814), inventor of a system of land 
nationalization, was born at Newcastle-on-Tyne on the 21st of 
June 1750, the son of a Scottish netmaker and shoemaker 
A dispute in connexion with common land rights at Newcastle 
impelled him to the study of the land question His scheme 
was not for land nationalization proper, but for the establish- 
ment of self-contained parochial communities, in which rent 
paid to the corporation, in which the absolute ownership of the 
land was vested, should be the only tax of any kind His 
pamphlet, The Meridian Sun of Liberty, whith was> firbt hawked 
m Newcastle appeared in I ondon in 1793, it was reissued by 
Mr H M Hyndman under the title of The Nationalization of 
the Lund in jyyj and 1882 Spence presently left Newcastle 
for I ondon, where he kept a bookstall in High Holborn In 
1784 he spent six months in Newgite gaol for the publication 
of a pamphlet distasteful to the authorities, and m 1801 he was 
sentenced to twehe months’ imprisonment for seditious libel 
m connexion with his pamphlet entitled 7 he Restorer of Society 
to its Natural Stale He died m London on the 8th of September 
1814 His admirers formed a “ Society of Spenccan Philan- 
thropists,” of which some account is given m Harriet Martmeau’s 
England during the Thirty Years' Peace 

See also D ivenport, Life, Writings and Principles of Thomas 
Spence (London, 1836) 

SPENCER, HERBERT (1820-1903), English philosopher, 
was born at Derby on the 27th of April 1820 His f ther 
William George Spencer, was a schoolmaster, and his parents’ 
religious convictions familiarized him with the doctrines of the 
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Methodists and Quakers He declined an offer from his uncle, 
the Rev Ihomas Spencer, to send him to Cambridge, and so 
was practically self-taught During 1837-1846 he was employed 
as an engineer on the London & Birmingham railway, 1848-1853 
as sub-editor of the Economist From about this time to i860 
he contributed a large number of articles to the Westminster 
Review, which contain the first sketches of his philosophic 
doctrmes He also published two larger works. Social Status 
m 1850, and Pnnaples of Psychology m 1855 In i860 he sent 
out the syllabus of his Synthetic Philosophy in ten volumes, 
and in spite of frequent ill health had the sati-jfaction of com- 
pleting it in i8y6 with the third volume of the Principles of 
Sociology He died on the 8th of December 1903 

Herbert Spencer’s significance in the history of English 
thought depends on his position as the philosopher of the great 
scientific movement of the second half of the 19th century, and 
on the friendship and admiration with which he was regarded 
by men like Darwin, G H Lewes and Huxley Spencer tries 
to express in a sweeping general formula the belief in progress 
which pervaded his age, and to erect it into the supreme law 
of the universe as a whole His labours coincided in tune with 
the great development of biology under the stimulus of the 
Darwinian theory, and the sympathizers with the new views, 
feeling the nee^J of a comprehensive survey of the world as a 
whole, very widely accepted Spencer’s philosophy at its own 
valuation, both in England and, still more, m America In 
spite of this, however, his heroic attempt at a synthesis of ill 
scientific knowledge could not but fall short of its aim Living 
at the commencement of an epoch of unparalleled scientific 
activity, Spencer could not possibly sum up and estimate its 
total production To the specialists m sciences which were 
advancing rapidly and m divergent directions to results which 
often reacted on and transformed their initial assumptions, 
bpcnc er has often appeared too much of a philosopher and defec- 
tive in specialist knowledge To the technical philosophers, 
who strictly confine themselves to the logic il collation and 
entu ism of scientific methods, he has, contrariwise, not seemed 
philosophic enough Hence his doctrines were open to damaging 
attacks from both sides, the more so as he always stood aloof 
from the academic sfiint and its representatives It seems 
unlikely, therefore, that as a system the Synthdic Philosophy 
will prove long-lived, but this hardly detracts from its fruit- 
fulness as a source of suggestion, or from the historic influence 
of many of its conceptions on the culture of the age 

This estimate of Spenci nan philosophy may be substantiated 
by a brief survey of its origin and leading characteristics 
Spencer claims, with some reason, that he was always an evolu- 
tionist But his notions of what “ evolution ” is developed 
quite gradually At first he stems to have meant by the word 
only the belief that progress is real, and that the existing order 
of nature is the 1 csult of a gradual process and not of a “ special 
creation ” In Social Status (i8>5o) he still regards the process 
teleologically, and argues after the fashion of Paley that “ the 
greatest happiness is the purpose of creation ” (ch 111 §1), 
and that to “ gag the moral sentiment ” is “ to balk creative 
design” (ch xx\ii 7) Bit this phraseology soon dis- 
appears, without his (onsidenng how, in default of some sort 
of teleology, it is legitimate to treat the world’s history as a 
process In The Development Hypothesis (1852) he objects 
strongly to the incredibility of the special creation of the myriad 
forms of life, without, however, suggt sting how development 
has been effected In Progress, its Law and Cause (1857) he 
adopted Von Baer’s law, that the development of the individual 
proceeds from the homogeneous to the heterogeneous This is 
at once connected with the nebular hypothesis, and subsequently 
“ deduced ” from the ultimate law of the “ persistence of force,” 
and finally supplemented by a counter-process of dissolution, 
all of which appears to Spencer only as “ the addition of Von 
Baer’s law to a number of ideas that were in harmony with it ” 
It IS clear, howev'er, that Spencer’s ideas as to the nature of 
evolution were already pretty definite when Darwin’s Ortf^n of 
Speaes (1859) revolutionized the subject of organic evolution 
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by adding natural selection to the direct adaptation by use and 
disuse, and so suggesting an intelligible method of producing 
modifications in the forms of life Spencer welcomed the 
Darwinian theory, and enriched it with the phrase “ survival 
of the fittest ”, but he did not give up the (Lamarckian) belief 
m the hereditary transmission of the modifications of organisms 
by the exercise of function Shortly afterwards (i860) he stnt 
out the prospectus of a systematic exposition of his Synthetic 
Philosophy, of which the first volume, Pirsl Principles, appeared 
m 1862 This work is divided into two parts, the first mtended 
to show that while ultimate metaphysical questions arc insoluble 
they compel to a recognition of an inscrutable Bower behind 
phenomena which is calh d the Unknow ible, the second devoted 
to the formulation and illustration of the I aw of L\ olution 
In the first part Spencer’s argument rests on Mansel’s Limits of 
Religious Thought and Hamilton’s “ philosophy of the con- 
ditioned ” (and so ultunately on Kant), and tries to show tliat 
alike m scientific and religious thought the ultimate terms are 
“ inconceivable ” (not by him distmguislu d from “ unimagin- 
able ”) In science, the more wc know the more extensive “ the 
contact with surrounding nescience ” In religion the really 
vital and constant element is the sense of mystery This is 
illustrated by the difficulties inhirent m the concip'^ion of Cause, 
Space, lime, Matter, Motion, the Infinite, and the Absolute, 
and by the “relativity of knowledge,” whuh precludes know- 
ledge of the Unknowable, since “ all thinkmg is relationing ” 
Yet the Unknowable may exist, and we may even have an 
“ indefinite knowledge ” of it, positive, though vague and 
extralogical Hence both science and religion must come to 
recognize as the “ most certain of all facts that the Power which 
the Universe manifests to us is utterly mscrutable ” Ihus to 
be buried side by side m the Unknowable constitutes their final 
reconciliation, as it is the refutation of irrcligion which consists 
of “ a lurking doubt whether the Incomprehensible is really 
incomprehensible ” 

Such are the foundations of Spencer’s mctaphysic of the 
Unknowable, to which he resorts in all the fundamental difficul- 
ties which he subsequently encounters Whatever its aflmitus 
with that version of “ faith ” whu h regards it as antagonistic to 
knowledge, it can hardly be deemed philosophically satis- 
factory A failure to solve the problems of metaphysics must 
always remain a failure, in spite of all protestations that it was 
inevitable, and it m nowise justifies an advance to so self- 
contradictory an asylum ignorantiae as the Unknowable In 
the edition of his hirst Principles, published m 1900, Spencer 
adds a “ postscript ” which shows some consciousness of the 
contradiction involved in his knowledge of the Unknowable, 
and finally contends that his account of the Knowablc m p.irt n 
will stand even if part 1 be rejected Fven this, however, 
understates the rase, seeing that a really inscrutable Unknow- 
able would destroy all confidence in the order of nature and 
render all knowledge entirely precarious 

In part 11 Spencer recognizes successively likenesses and 
unlikenesscs among phenomena (the effects of the Unknowable), 
which are segregated into manifestations, vivid (object, non- 
ego) or fault (subject, ego), and then into space and timt , matter 
and motion and force of which the last is s>mbolizcd for us bv 
the experience of resistance, and is that out of which our idt is 
of matter and motion arc built Hem c the I ersistence ot h orce 
IS the ultimate basis of knowledge krom it Spencer proceeds 
to deduce the indestructibility ot matter and energy, the equiva- 
lence and transformation of forces, the necessity of .i rhythm, 
of Evolution (i e integration of matter with concomitant 
dissipation of motion) and Dissolutiein, and final! v reaches the 
statement of the I aw of Evolution as “ an integration of matter 
and concomitant dissipation of motion, during which the 
matter passes from an indefinite incoherent homogeneity to a 
definite coherent heterogeneitv, and during which the retained 
motion undergoes a parallel transformation ” This process 
of evolution is due to “ the instability of the homogeneous,” 
the “ multiplication of effects ” and their “ segregation,” con- 
tinuing until It ceases m complete “ equilibration ” Sooner 
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or later, however, the reverse process of Dissolution, with its 
absorption of motion and disintegration of matter, which 
indeed has always been going on to some extent, must prevail, 
and these oscillations of the cosmic process will continue with- 
out end 

It appears, therefore, that Spencer ultimately describes the 
Knowable m terms of the mechanical conceptions of matter 
and motion, and that this must give a materialistic colouring 
to his philosophy There are, however, other flaws also m his 
procedure The presence of 1 orce, t e his \ ersion of the methodo 
logical assumption of constancy in the quantitative aspects 
of phenomena, seems a very unsuitable basis for a philosophy 
of progress lo such a philosophy a consideration of the 
conditions, if any, under which progress can be conceived as 
ultimately real, seems a necessary preliminary, which Spencer 
omits He also assumes that “ Evolution ” is a real, nay, an 
ultimate law of nature, but his evidence only goes to show that 
It IS a result, in some cases, of the complex interaction of laws, 
which, like Rhythm, Segregation, dve, are m their turn only 
tendencies, and may be, and often are, counteracted By the 
afterthought of a “ dissolution ” process (and ed of li'vst 
Prinaphi) Spencer in a way admits this, but mtroduces fresh 
difhculties as to its relation to “ Evolution,” If the two pro- 
cesses go on together both are tendencies, and whether there 
IS on the whole progress or not will depend on tlieir relative 
strength, neither can be universal, nor the “ law ” of cosmic 
existence, unless its coexisting rival is regarded as essentially 
secondary But if so it ceases to be available as evidence of 
a coming reversal of the dominant process If, on the other 
hand, the processes are strictly alternative x world which ex 
hypothest exemplifies the one can never just if us in inferring 
the other Spencer appeals alternately to the “ instability of 
the homogeneous ” and the impossibility of complete equihbra- 
tion to keep up the cosmic see-saw, but he can do so only by 
confining himself to a part of the univfse A world wholly 
homogeneous or equilibrated could no longer change, while so 
long as a part only is m process, the process cannot be repre- 
sented as universal Again, an infinite world cannot be wholly 
engaged either in evolution or in dissolution, so that it is really 
unmeaning to discuss the universality of the cosmic process until 
It is settled that wc have a universe at all, capable of being con- 
sidered as a whole In the last resort, therefore, Spencer fails 
to deduce philosophic ally not only the necessity of progress, 
but also its compatibility with the evolution-dissolution oscilla- 
tion, and even the general possibihty of conceiving the world 
as a process In other words, in spite of his intentions he 
does not succeed in giving a mctaphysic of evolutionism 

In the Prtpciples of Biology the most notable points are the 
definition of life as the continuous adjustment of internal 
to external relations, and the consecjucnt emphasis on the need 
of adapting the organism to its environment 1 his exaggerates 
the pissivity of life, and does not sufficiently recognize that the 
higher organisms largely adjust external to internal relations 
and adapt their environment to their needs His universal 
process of i volution seems to give Spencer a criterion ot 
“ higher ’ and “ lower ” “ progression ” and “ degeneration,” 
independent of the accidents of actual history, and unattainable 
by strictly Darwinian methods The higher (at least m times 
of “ evolution ”) is the more complex and differentiated, whether 
It invariably survn cs or not On the other hand, he advances 
too easily from the maxim that function is prior to, and makes, 
structure to the conclusion that the results of use and disuse 
are therefore immediately incarnated in structural adaptations 
capable of hereditary transmission 7 his inference has involved 
him m much controversy with the ultra-Darwinians of Weis- 
mann’s school, who deny the possibility of the inheritance of 
acquired characteristics altogether And though Spencer’s 
general position — that it is absurd to suppose that organisms 
after being modified by their life should give birth to offspring 
showing no traces of such modifications seems the more philo- 
sophic, yet It docs not dispose of the facts which go to show that 
most of the evidence for the direct transmission of adaptations 


IS illusory, and that beings are organised to minimize the effects 
ot life on the reproductive tissues, so that the transmission of the 
effects of use and disuse, if it occurs, must be both difficult and 
rare — far more so than is convenient for Spencer’s psychology 

In his Principles of Psychology Spencer advocates the genetic 
explanation of the phenomena of the adult human mmd by 
reference to its infant and animal ancestry On the funda- 
mental question, however, of the psychophysical connexion 
and the derivation of mind from matter, his utterances are 
neither clear nor consistent On the one hand, his whole formu- 
lation of Evolution m meclianical terms urges him in the direc- 
tion of materialism, and he attempts to compose the mind out 
of homogeneous units of consciousness (or “ feeling ”) “ similar 
in nature to those which we know as nervous shocks, each of 
which IS the correlative of a rhythmical motion of a material 
unit or group of such units ” 62) On the other hand, when 

pressed by his disciple, hiske {Outlines of Cosmic Philosophy, 
11 p 444), he is ready to amend nervous into psychical shocks, 
which IS no doubt what he ought to have meant but could not 
say without ruining the illusory bridge between the psychical 
and the physiological which is suggested in the phrase “ nervous 
shock ” And he admits ( 4 ^ 63) that if we were compelled to 
choose between translating mental phenomena mto physical and 
Its converse, the latter would be preferable, seeing that the 
ideas of matter and motion, merely symbolic of unknowable 
realities, are complex states of consciousness built out of units 
of feeling But easiest of all is it to leave the relation of 
the unknowable “ substance of Mind ” to the unknowable 
“ substance of Matter ” (substance he throughout conceives 
as the unknowable substrate of phenomena) to the Unknowable, 
as he finally does To the theory of knowledge Spencer con- 
tributes a “ transfigured realism,” to mediate between realism 
and idealism, and the doctrine that “ necessary truths,” acquired 
in experience and congenitally transmitted, are a prion to the 
individual, though a postenon to the race, to mediate between 
empiricism and apriorism It has already been explained, 
however, that the biological foundations of the latter doctrine 
are questionable 

In the Principles of Sociology Spencer’s most influential ideas 
have been that of the social organism, of the origination of 
religion out of the worship of ancestral ghosts, of the natural 
antagonism between nutrition and reproduction, industrialism 
and warfare Politically, Spencer is an individualist of an 
extreme laissez faire type, and it is in his political attitude that 
the consequences of his pre- Darwinian conception of Evolution 
are most manifest But for this he would hardly have estab- 
lished so absolute an antithesis between industrial and military 
competition, and have shown himself readier to recognize 
that the law of the struggle for existence, just because it is 
universal and equally (though differently) operative in every 
form of society, cannot be appealed to for guidance in deciding 
between the respective merits of an mdustrial or military and 
of an individualist or socialist organization of society 

In the Principles of Ethics Spencer, though relying mainly 
on the objective order of nature and the intrinsic consequences 
of actions for the guidance of conduct, conceives the ethical end 
m a manner intermediate between the hedonist and the evolu- 
tionist The transition from the evolutionist criterion of sur- 
vival — which in Itself it is difficult to regard as anything but 
non-moral — to the criterion of happiness is effected by means 
of the psychological argument that pleasure promotes function 
and that living beings must, upon pain of extinction, sooner or 
later take pleasure in actions which are conducive to their 
survival Hence pleasure is, on the whole, good, and asceticism 
reprehensible, although m man’s case there has arisen (owmg 
to the rapidity of evolution) a certain derangement and diver- 
gence between the pleasant and the salutary {^ 39) Never- 
theless pleasure forms an “ inexpugnable element ” of the moral 
aim (^ 16) Conduct bemg the adjustment of acts to ends, 
and good conduct that which is conducive to the preservation 
of a pleasurable life in a society so adjusted that each attains 
his happiness without impeding that of others, life can bi 
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considered valuable only if it conduces to happiness On the 
other hand, life must m the long run so conduce, whatever its 
present value may appear to be, because a constant process 
of adjustment is going on which is bound sooner or later to lead 
to a complete adjustment which will be perfect happiness 
This IS the refutation of pessimism, which ultimately agrees with 
optimism m making pleasure the standard of value In this 
reasonmg Spencer appears to have overlooked the possibility 
of an expansion of the ethical environment If this is as rapid 
as (or more rapid than) the rate of adaptation, there will be no 
actual growth of adaptation and so no moral progress ( ompletc 
adaptation to an infinitely receding ideal is impossible, and 
relative adaptation depends on the distance between the actual 
and the ideal Spencer, however, considers that he can not 
only anticipate such a state of complete adjustment, but even 
lay down the rules obtaining in it, which will constitute the 
code of “ Absolute Ethics ” and the standard for discerning 
the “ least wrong ” actions of relative ethu s He i onceives 
it as a state of social harmony so complete that in it even the 
antagonism between altruism and egoism will have been over- 
come Both of these are origmal and indispensable, but egoism 
has the priority, since there must be egoistic pleasure somewhere 
before there can be altruistic sympathy with it And so in the 
ideal state every one will derive egoistic pleasure from doing 
such altruistic acts as may still be needed In it, too, the sense 
of duty will have become otiose and have disappeared, being 
essentially a relic of the history of the moral (.onsciousness 
Originally the socially salutary action Wcus in the mam that 
which was enjoined on the individual by his political and 
religious superiors and by social sentiment, it was also in the 
mam that to which his higher, more complex and re-representa- 
tivc feelings prompted Hence the fear with which the political 
religious and social controls were regarded came to be associated 
also with the specifically moral control of lower by higher 
feelings, and engendered the coercive element in the feeling 
of obligation Its authoritativeness depends on the intrinsic 
salutarmess of self-control, and must cease to be felt as the 
resistance of the lower feelings relaxes Hence Spencer con- 
cludes that the sense of duty is transitory and must dimmish 
as moralization increases In the preface to the last part of his 
Ethics (1893) Spencer regrets that “ the Doctrine of Evolution 
has not furnished guidance to the extent he had hoped,” but 
his contributions to ethics are not unlikely to be the most 
permanently valuable part of his philosophy 

After completing his system (1896) Spencer conlmiiod to revise 
it, and brought out new editions of the Bwlogv (1898-1899) ind 
Ftfit Principles (1900) The lates of his chief works are as follows 
1842, Letters to the Nonconformist, “ The Proper Sphere of Goiurv 
merit " 1850, Social Statics 185a, The Theorv of Population 

(cf part M of Biology) “Ihc Development H\pothcsis ' (in 
Essays, vol 1) 185 ^ I he Unnersal Postulate (cf Psychology, part 

vii ) 1851, ‘'The Genesis of Science ’ (in Essays, vol 11) 1855, 

Principles of Psychology (i vol ) 1857, Progress, its Law and 

Cause {Essays, vol 1 ) 1858, Essays (containing most of his con- 

tributions to the Westminster Review, 1804, vol 11 , i88s, vol m ) 
18G1, Education Intellectual, Moral, Physical 1862, E trst Prin 
(2nd ed , 1P67 6th, 1900) 1864-1867, Priviples of Biology 

(2 vols ) 1872, Principles of Psychology (and ed , in 2 vols ) 187^, 

Ihe Study of Sociology 1876, vol \ , The Principles of Sociology 
vol 11, Ceremonial Institutions, 1879 Politiial Institutions, 1882, 
vol 111, Ecclesiastical In Muttons, 1885, compkted i8g6 1879, 
The Data of Fthics (part 1 of Principles of Ethics in 2 voK 

y art iv , Justice, 1891 , paits 11 and 111 , Inductions of Ethics ainl 
thics of Individual Life, 1892 , parts v and vi , Negative and Positive 
Beneficence, 1893) 1884, Man versus the Mate 1886, Factors of 

Organic Evolution 1893, Inadequacy of Natural Selection 1894, 
A Rejoinder to Professor Weismann and Weismannism once more 
1897, Fragments 1902, Facts and Comments An Autobiography 
m 2 vols appeared posthumously m 1904 For a full bibliography 
of his works ste W H Hudson’s Introduction to the Philosophy of 
Herbert Spencer (up to 1895I and for a useful siimma^ of Ins rliui 
doctrines by Spencer himself his pref ice to Collins's Epitome of the 
Synthetic Philosophy He also supervised the compilation of a 
coinprchenbivo series of volumes by various writers on Descriptive 
Sociology, of which by 1881 tight p irts on diffin nt ricial areas had 
been published (at a loss to him of ^3250) as the icsult of fourteen 
v ars of Inbour He then su pended this nndertnl in", but le olved 
t'lat at his death it should be continued at the cost of his estate 
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In his will he appointed trsutces, who were to f ntrnst the supervision 
to Mr II I< ltddci, librarian of the Alhenatuiii Club and the 
work was u u ned accoidintly afti r his death, five more parts 
being arranged for, one of which was published m 1910 

(F C S S ) 

SPENCER, JOHN CHARLES SPENCER, 3RD Farl (1782- 
1845), Ingli-.h statesman, better known by the courtesy title 
of Lord Allhorp, which ht bore dunng his father’s lifetime, was 
the son of George John, 2nd Earl (i7=:8 18^4), grandson of 
John (1734-1783), treated ist Farl Spencer in 1765, and 
great-grandson of Charles Sjiennr, 3rd Earl of Sunderland 
His father served in the ministries of Pitt, Fox and Grcnvilh, 
and was first, lord of the admiralty from 1794-1801, and 
his interest in litt*rature was shown in his attention to 
the Althorp library, inherited from the 3rd Earl of Sunder- 
land, which he developed into the finest private library 
m Europe, his wife, the eldest daughter of the ist Eail 
Lucan, was conspieuous in London society for her gaiety and 
brightness 1 heir eldest son, John Charles, was born at Spencer 
House, London, on the 30th of May 1782 In 1800 he took 
up his residence at Irmity College, Cambridge, and for some 
time applied himself cnergcticall\ to mathematical studies, but 
he spent most of his time in hunting and racing Almost im- 
mediately after taking his degree in 1802 he set out on a conti- 
nental tour, which was cut short, after he had passed some months 
m the chief cities m Ital) , by the renewal of war Through the 
mflutnee of Pitt’s government he was returned to parliament 
for the borough of Okeh impton in Devonshire m April 1804, 
and, although he vacated his seat in hebruarv 1806, to contest 
the university of Cambridge against Lord Henry Pettv and Lord 
Palmerston (when he was hopelessh beaten), he was elected in 
the same month for St Albans, and appointed a lord of the 
treasury At the general election in November t8o6, he was 
elected for Northamptonshire, and he continued to sit for the 
countv until he sue reeded to the peerage His tastes were then, 
as ever, for lountrv l.fe, Init his ineiignation at the duke of 
York’s condiu t at the Horse Guards led him to move a resolu- 
tion of the House of Commons m 1809 for the duke’s removal 
from his post for the next few >cars after this speech Leird 
Allhorp occasionally spoke in deb etc and always on the side of 
Liberalism, but from 1813 to t8t8 he was only rarely in the 
House of Commons His absence was partlv due to a feeling 
that It was hopeless to struggle against the will of the Tory 
ministry, but more particularly to his marriage on the 14th of 
April 1814, to Esther, onlv daughter of Richard Acklom of 
Wiseton Hill, Northamptonshire, who died in childbirth, 1818 
In 181Q, on his return to pohtual life after her death, and for 
manv ye irs after that date In pressed upon the atiention of the 
house the niiessity of establishing a more efficient bankruptcy 
court, and of expediting the recoverv of small debts, and 
ht saw both these reforms arcomphshed before 1825 During 
the greater part of the reign of Gerrge IV the Whigs lost their 
legitimate influence in the state from their want of cohesion, 
but this defitt wis soon remedied m 1830 wh n Lord Althorp 
was chosen their leader in the lower house, and his capacity for 
the position was provtd by experunte When Lord Gref’s 
administration was formed at the close of the year the ihin- 
cellorship of the exchequer combined with the leadership of the 
House of ( ommons was entrusted to Lord Althorp, and to him 
more than to any other man, with the exception of the prime 
minister and the led chancellor, mav be attributed the success 
of the government measures The budget, it is true, was a 
failure, but this misfortune was soon forgotten m the struggles 
over the Reform Bill The consideration of the preliminaries 
of this measure was assigned to four ministers, two in the cabinet 
and two outside that bodv, but their proposals were, after 
careful examination, approved or rejected hv Lord Grey and 
Lord Althorp before they were brought under the notice of the 
cabinet When the Bill was ready for introdiution to the House 
of ( ommons its principles were expounded bv I ord John Russtll , 
but from the coinmeni enient of the protracted discussion over 
Its details he had the assistance of Lord Althorp, and after sori^e 
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weeks of incessant toil, which the physique of Lord John Russell 
could not sustain any longer, the whole responsibility was tast 
on Lord Althorp To combat the objections of three such 
pertinacious opponents as C roki r, Sugdtn and Wetherell required 
both skill and courage, and in Lord Althorp these qualities were 
found On one evening he made as many as twenty speeches 
The Reform Bill was carried at last, and popular instinct was 
right in assigning to the leader of the house a credit only second 
to that earned by Lord John Russell After the dissolution of 
1833 the Whigs returned to power with augmented numbers, 
but differences soon showed themselves among both leaders tuicl 
followers, and their majority crumbled away Their position 
was strengthened for a time by triumphantly carrying a new poor 
law bill, and even their keenest critics would now allow that, 
had the Whig propositions on tithes and church rates been 
earned into effect, many years of passionate controversy would 
have been spared 'I he ministry of Lord Grey was shattered to 
pieces by difficulties over an Irish coercion bill Although Lord 
Melbourne became premier (July 14, 1834), the fortunes of the 
ministry rested on Lord Althorp’s presence in the House of 
Commons 

The death of the znj Earl Spencer in November 1834 called 
his son to the upper house, and William IV took advantage 
of this event to summon a Tory cabinet to his side The new 
Lord Spencer abandoned the cans of office and returned to 
country life with unalloyed delight Henceforth agriculture, 
not politics, was his principal interest He was the first presi- 
dent of the Royal Agricultural Society (founded 1838), and a 
notable cattle-breeder Often as he was urged by his political 
friends to come to their assistanc e, he rarely quitted the peaceful 
pleasures whuh he loved He died at Wiseton on the ist of 
Otoher 1845, being succeeded as 4th Earl, m default of issue, 
by his brother Erederuk (d 1857) He had held, as a statesman, 
a remarkable position The Whigs required, to carry the 
Reform Bill, a leader of unstained character, one to whom party 
spirit could not attach the suspicion of greed of office, and 
against Ixird Althorp malevolence was powerless No stronger 
proof of his pre-eminence could be given than the oft-quoted 
saving of Lord Hardinge that one of Croker’s ablest speeches 
was demolished by the simple statement of Lord Althorp that 
he had collected some figures which entirely refuted >t, but had 
lost them Ihe trust which the house put in him then was never 
wanting 

SPENCER, JOHN POYNTZ SPENCER, ^th Eari (1835-1910), 
E'nglish statesman, was the son of the 4th Farl and his first 
wife a daughter of William Stephen Poyntr, of Cowdray Park, 
Sussex Born on the 27th of October 1835, and educated at 
Harrow and Trinity College, Cambridge, he was a member of 
parliament for a few months before he succeeded to the earl- 
dom in December 1857 His long career as a Liberal politician 
dates from his acceptance of the office of lord lieutenant of 
Ireland under Gladstone in 1868, a post which he retained until 
1874 When the Liberals returned to power m 1880 he was 
appointed lord president of the council, but in 1882 he entered 
upon a second term of office as lord-lieu tenant of Ireland 
The three years during which Earl Spencer now filled this 
position was a period of exceptional disorder m Ireland, marked 
by a long senes of outrages and conspiracies associated with the 
“ Invimiblcs,” but the courage and firmness which he then 
displayed won the admiration of all, and made his adoption of 
the policy of Home Rule m 1885 an event of considerable 
interest In the short Liberal administration of 1886 he was 
lord-president of the council, and from 1892 to 1895 he was a 
very capable first lord of the admiralty, it is on record that 
Gladstont, on retiring m 1904, woald have recommended the 
Queen, if she had consulted him, to summon Lord Spencer to the 
premiership From 1902 to 1905 he was the Liberal leader m the 
House of Lords, and early m 1905, when a change of government 
was seen to be probable, it was thought in some quarters that 
he would be the most suitable Liberal prime minister But 
his health broke down just at this time, and he took no further I 
part m political hf- , althoi ''h he survived until the 13th of 


August 1910, when he died at Althorp For forty-five years 
the earl was a Knight of the Garter, he was lord lieutenant of 
Northamptonshire for upwards of thirty years, and he had a 
reputation as a keen and daring rider to hound® The fine 
library, collected at Althorp by the and earl, was sold by him 
for £250,000 to Mrs Rylands, the widow of a Manchester 
merchant, and was by her presented to the city ot Manchester 

Earl Spencer had no children, and his successor was his half- 
brother, Charles Robert Spencer (b 1857), who became the 6th 
earl As the Hon Charles R Spencer he was one of the parlia- 
mentary representatives for Northamptonshire from 1880 to 
t8<)«; and again from 1900 to 1905, and was vice-chamberlam of 
the royal household from 1892 to 1895 In 1905 he was ap- 
pointed lord chamberlain, and in the same year he was raised 
to the peerage as Viscount Althorp 

SPENCER, WILLIAM ROBERT (1769-1834), English poet 
and wit, was the son of Lord CharUs Spencer, second son of 
Charles Spencer, 3rd duke of Marlborough and 5th earl of 
Sunderland He was educated at Harrow and Christ Church, 
Oxford, but left the university without taking a degree Spencer’s 
wit made him a popular member of society, but he took no 
part in public life although he numbered among his friends 
leading statesmen like Pitt, Fox and Sheridan He was an 
accomplished writer of “ occasional ” verse, which was warmly 
praised by Scott, by Christopher North and by Byron, who 
placed him in the same rank as Moore, Rogers and Campbell 
In 1796 he published an E^nghsh version of Burger’s Leonore, 
and in 1802 he burlesqued German romance in his Urama, 
which was produced on the sUge at Druiy Lane Among his 
best-known pieces, which were published m a collection of his 
poems in 1811, were “ Beth Gelert ” and “ Too Late I Stayed ” 
He died in poverty in Pans m 1834 In 1791 he married 
Susan, daughter of Count Jenison-Walworth, chamberlain to 
the elector palatine, by whom he had five sons and two daughters 
One son, Aubrey George Spencer (1795-1872), became first 
bishop of Newfoundland in 1839, being afterw'irds translated 
to the See of Jamaica Another son, Georof Trfvor Spencer 
(1799-1866), was in 1837 consecrated sec otid bishop of Madras 
He published several books relating to missionary work in India, 
on his return to England in 1849 he was appointed assistant 
to the bishop of Bath and Wells, and in i86n became chancellor 
of St Paul’s Cathedral He married, in 1823, Harriet, daughter 
of Sir Benjamin Hobhouse and sister of Lord Broughton 

See W K Sptnetr, Poems (London, 1835), containing a bio- 
graphical memoir, The Annual Regt'^in (1834), Alumni OAomenses 
annotated by J Foster (4 vols , Oxford, 1891) 

SPENCER, a township of Worcester county, Massachusetts, 
USA, about II m W of Worcester Pop (1890), 8747, 
(1900), 7627, of whom 1614 were forcign-born , (1910, IJ S 
census), 6740 Area, about 34 1 sq m The township is 
served by the Boston & Albany railway and by inter urban 
electric Imes The Richard Sugden Public Libraiy^, founded 
m 1889, had 12,000 volumes in 1908 Bemis Memorial Park 
and the Samuel Bemis Monument were dedicated m 1901 m 
honour of the first settler of Spencer There are three other 
public parks Among the township’s manufactures are boots 
and shoes, woollens, muslm underwear, wire, and wooden and 
paper box« s Spencer was a part of the Leicester grant, was 
first settled in 1721, was the “West Parish of Leicester” in 
1744-1753, and in 1753 was incorporated as a township, under 
Its present name In one house in Spencer were born Flias Howe, 
jun , the inventor of the sewmg-machme, and his uncles, 
William Howe, inventor of the “ Howe truss ” bridge (see 
Bridges), and Tyler Howe (1800-1880), inventor (in 1855) 
of the spring bed, in 1909 a memorial was dedicated to these 
three mventors 

See Henry M Tower, Historical Sketches relating to Spencer, 
Has'! (4 vols , Spence r, 1901-1909) , 

SPENER, PHILIPP JAKOB (1635-1705), German theologian, 
was bom on the r3th of January 1635 Rappoltsweiler m 
Upper Alsace After a brief stay in the grammar school of 
Colmar he went to Strassburg in 1651, where he devoted himself 
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to the study of philology, history and philosophy, and won his 
degree of master (1653) by a disputation agamst the philosophy 
of Hobbes He then became private tutor to the princes 
Christian and Charles of the Palatinate, and lectured m the 
university on philology and history From 1659 to 1662 he 
visited the universities of Basel, Tubingen and Geneva, and 
commenced the study of heraldry, which he pursued throughout 
his life In Geneva especially his religious views and tendencies 
were turned in the direction of mysticism He returned to 
Strassburg in 1663, where he was appointed preacher without 
pastoral duties, with the right of holding lectures Three years 
afterwards he was invited to become the chief pastor m the 
Lutheran Church at Frankfort-on Mam Here he published 
his two chief works, Pta destderia (1675) and Allgemetne Gottes- 
gelehrtheit (1680), and began that form of pastoral work which 
resulted m the movement called Pietism In 1686 he accepted 
the invitation to the first court chaplaincy at Dresden But 
the elector John George III , at whose personal desire the post 
had been offered to him, was soon offended at the fearless con- 
scientiousness with which his chaplain sought to discharge his 
pastoral duties Spener refused to resign his post, and the 
Saxon government hesitated to dismiss him But in 1691 the 
Saxon representative at Berlin induced the court of Brandenburg 
to offer him the rectorship of St Nicholas in Berlin with the title 
of “ Konsistorialrat ” In Berlin Spener was held in high 
honour, though the tendencies of the court and the government 
officials were rather rationalistic than pietistic The university 
of Halle W’s founded under his influence m 1694 All his life 
long Spener had been exposed to the attacks and abuse of the 
orthodox Lutheran theologians, with his years his opponents 
multiplied, and the movement whuh he had inaugurated 
presented increasingly matter for hostile criticism In 1695 
the theological faculty of Wittenburg formally laid to his charge 
264 errors, and only his death on the 5th of February 1705 
released him from these fieri e (.onflicts IIis last important 
work was 1 heologische Bedenken (4 vols , 1700-1702), to which 
was added after his death I etzte theologische Bedenken, with a 
biography of Spener by C H von Canstein (1711) 

Though Spener has been justly called “ the father of Pietism," 
hardly any of the oirors and none of the extravagances of the 
movement can be asenbed to him personally bo far was he from 
sharing them that A Kitschl (Geichtchte des Piettsmus, 11 163) 
mamt uns that he was himst If not a Pietist," as he did not advocate 
the quictistic, legalistic and sc mi s< par liist practices of Pietism, 
though they were more or less involved in the positions he assumed 
or the praetiees which he encouraged or coninvcil at The only 
two points on which he departed from the orthodox Lutheran 
faith of his day were the requirement of regeneration as the stne 
qua non of the true thc’ologi ui, and the expectation of the exin 
version of the Jews and the fall of Pipacy is the pndiidc of the 
tniimjih of the church He did not, like the later Pietists, insist 
on the necessity of a conscious crisis of conv crsion, nor did he en- 
courage a complete breach between the Christian and the secular 
life 

Spener was a voluminous wiiter The list of his published 
works comprises 7 vols folio, 63 quarto, 7 octavo, 46 duodecimo 
a new edition of his chief writings was published by P Gnmbcrg 
in 1889 bee W Hossbach, Philipp Jakob Spener und seme Zeit 
(1828, 3rd cd 1861), A Geschichte des Piettsmus, n (1884) 

E Sachsse, Ur'iprung und Wesen des Pietismus (1884), P Grunberg, 
P J Spener (3 vols , 1893-19011) 

SPENNYMOOR, a market town in the Bishop Auckland parlia- 
mentary division of Durham, England, 6 m S of the city of 
Durham, on a branch of the North Eastern railway Pop of 
uiban distiict, which miludts several neighbouring parishes 
(1901), 16,665 It is m the midst of a populous coal-mining 
district, and its growth is modem 

SPENS, THOMAS DE 1415-1480), Scottish statesman and 
prelate, received his education at Edinburgh, and by his excep- 
tional abilities attracted the notice of the advisers of the Scottish 
king, James II , who sent him on errands to England and to 
France About 1450 he became bishop of Galloway, soon after- 
wards he was made keeper of the privy se'^l, and m i J59 he was 
chosen bishop of Aberdeen Much of his time, however, was 
passed in journeys to France and to England, and in 1464 he 
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and Alexander Stewart, duke of Albany, a son ot James II , 
were captured at sea by some English sailors Edward IV , 
to whom the bishop had previously revealed an assassination 
plot, set him at liberty, and he was partly responsible for the 
treaty of peace made about this time between the English king 
and James III He aKo helped to bring about the meeting 
between Edward IV and Louis XI of France at Picquieny, 
and another treaty of peace between England and Scotland in 
1474 Spens was a frequent ittender at the Scottish parlia- 
ments, and contributed very generously to the decoration of his 
cathedral at Aberdeen He died in Edinburgh on the 14th of 
April 1480 

SPENSER, EDMUND (t 1552-1599), English poet, author of 
the Faery Queen, was born in London about the year 1552 The 
received date of his birth rests on a passage in sonnet lx of the 
Amoretti He speaks there of having lived forty-one years, 
the Amoreth was published m 1595, and described on the title- 
page as “ written not long since ”, this would make the year 
of his birth 1552 or 1553 We know from the Prothalamion 
that London was his birthplace This at least seems the most 
natural interpretation of the words— 

" Merry London, my most kindly nurse, 

That to me gave this life s first n itiv e source " 

In the same poem he spt aks of himself as taking his name from 
“ an house of ant icnt fame ” Several of his pieces are addressed 
to the daughters of Sir John Spencer, head of the Althorji 
family, and m Cohn Clout's Come Home Again he describes three 
of the ladies as— 

" J he honour of the noble family 
Of which 1 mt incst boast myself to be " 

Mr R B Knowles, however, is of the opinion (see the Spending 
of the Money of Robert Nowell, privately printed, 1877) the 
poet’s kinsmen must be sought among the humbler Spencers 
of north-east Lancashire Robert Nowell, a London citizen, 
left a sum of monty to be distributed m various chanties, and 
in the account-books of his executors among the names of other 
beneficiaries has been discovered that of “ Edmund Spensore, 
scholar of the Merchant lay lor Sthool, at his going to Pembroke 
Hall in Cambridge ” The date ol this benefaction is the 28th 
of April 1569 As the poet is known to have been a sizar of 
Pembroke, the identification is beyond dispute Till this 
discovery it was not known where Spenser received his school 
cduiation The speculations as to the poet’s parentage, started 
by the Nowell MS , are naturally more uncertain Mr Knowles 
found three Spensers in the books of the Merchant Taylors, and 
conduded that the jioorest of them, Jolm Spenser, a “free 
journeyman ” m the “ art or mystery of clothmaking,” might 
have been the poet’s father, but he afterwards abandoned this 
theory Dr Grosart, however, adhered to it, and it is now 
pretty generilly accepted Ihe connexion of Spenser with 
Lancashire is also supported by the Nowell MS — several 
Spcn‘:crs of tha county appear among the “poor kinsfolk” 
who profited by Nowell’s bounty The name of the poet’s 
mother was Elisabeth, and he notes as a happv coincidence 
that It was borne by the three women of most consequence to 
him — wife, queen and mother {Amoretti, Ixxu ) 

It IS naturil that a poet so steeped in poetry as Spenser 
should show his faculty at a very early age, and there is strong 
reason to believe that verses from his pen were published just 
as he left school at the age of sixteen or seventeen Certain 
pieces, translations from Du Bellay and Petrarch, afterwards 
included in a volume of poems by Spenser jiublished m 1591, 
are found in a miscellany. Theatre for Worldmgs, issued by a 
Flemish Protestant refugee, John van der Noodt, on the 25th of 
May 1569 The translations from Du Bellay appe3r in blank 
verse m the miscellany, and are rhymed in sonnet form in the 
later publication, but the dietion is substantially the same, the 
translations from Petrarch are republished with slight variations 
Poets were so careless of their rights m those days and pub- 
lishers took such liberties that we cannot driw for certain the 
conclusion that would be inevitable if the facts were of more 
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modern date, but the probabilities are that these passages 
m Van dcr Noodt’s Theatre, although the editor makes no 
acknowledgment, were contributed by the schoolboy Spenser ^ 
As the exercises of a schoolboy writing before our poetic diction 
was enriched by the great Elizabethans, they are remarkable 
for a sustained command of expression which many schoolboys 
might exhibit in translation now, but whu h was a rarer and more 
significant accomplishment when Surrey and Sockville were 
the highest models in post-Chaucerian English 

Little IS known of Spenser’s C.imbridge career, except that 
he was a sizar of Pembroke Hall, took his bachelor’s degree in 
1572, his master’s in 1576, and left Cambridge without having 
obtained a fellowship Dr Grosart’s inquiries have elicited 
the fact that his health was not good — college allowances while 
he was m residence being often paid “ Spenser aegrotanti ” 
One of the fellows of Pembroke strongly influenced his destiny 
This was Gabriel Harvey, a prominent figure in the university 
life of the time, an enthusiastic educationist, vigorous, versatile, 
not a little vain of his own culture and litcraiy powers, which 
had gained him a certain standing in London society The 
revival and advani ement of English literature was a passion of 
the time, and Harvey was fully possessed by it Hu fancy for 
reforming English verse by discarding rhyme and substituting 
unrhymed classical metres, and the tone of his controversy with 
Thomas Nash, have caused him to be regarded as merely an 
obstreperous and pragmatic pedant, but it is clear that Spenser, 
who had sense enough not to be led astray by his eccentricities, 
received active and generous help from him and probibly not a 
little literary stimulus Harvey’s letters to Spenser^ throw a 
very kindly light on his (harac Ur During his residence at the 
university the poet aocjuired a knowledge of Greek, and at a 
later period offered to impart that 1 mguage to a friend m Ire 1 ind 
(see Luclowick llrvskctt. Discourse of Civil life, Ixindon, 1606 - 
written twenty years previously) Spenser’s affinity with Plato 
IS most marked, and he probably re id him m the omnnal 

Tliree years alter leaving Cambndg'*, in i‘;7d, Spenser issued 
his first volume of poetry, the Shepherd's Calendar Where and 
how he spent the interval have formed subjects for elaborate 
speculation That most of it w us spent in the study of lus art 
we may take for granted That he lived for a time m the 
“north parts” of England, that there or elscwhcie he fell in 
love with a ladv whom he cckbritcs under the inagram of 
“Rosalind,” and who was mo,t likely Rose, a daucditer of a 
yeoman named Dyneley,near Clithcroe, that lus friend Harvey 
urged him to return south and introduced him to Sir Philip 
Sidney , that Sidnc y took to him, disc usstd poetry with him, 
introduced him at court, put him in the way of preferment — 
are ascertained facts m his personal histoiy Dr Grosart con- 
jectures with considerable phusibility that he was in Ireland 
in 11^77 The words “ for long time far estranged ” in E K ’s 
prof ice to the Shepherd's Calendar point that way Spenser 
undoubtedly entered the service of the earl of Leicester cither 
in 1578 or a year earlier (Carew Papers) 

The mtc rc st of the pherd's C alendar is mainly person il to 
Spenser Its twelve pot ms continue to be read chufly bee wise 
they were the fir^t published essays of the author of the I any 
Queen, tht ikhius m which he tried anil disciplined lus poivtis 
They mark no stagi m the history of p storal poetry Phi title, 
borrowed fiom a French ilminae of tie year i4«)6, which was 
translate d into hn^hsh in IS04 and frequently rtprmttd, is at- 
tractive but haidly tallies with the subject It may have been an 
afterthought Sjienser had too strong a genius iieit to make his 
own indivuUi ilit> felt m any form that he attempted, anel his 
buoyant dexterity in handling various se he me s of verse must always 
afford delight to the connoisseur in such things But a readei not 
already interested m Sjicnser, or not already f imilior with the 
artificial eclogue, would find little to attract him m the Shepherds 
Calendar The poems need i special exlucitiem, given this, they 

’ The first versions of the Vi<;ion<t of Petrarch and Pu Be Hay 
are reproduced by Pr Grosart in his Complete Works of Spenser. 
vol IV (Tondon 18S2) The transl itions of Petrarch are mutated 
fromMarot Koi jipe I '>tudun,\dl xv ) questions whe ther 

they arc by Sjie user (see also J B Flc tcher, Modern Languae^e 
Wotes vol XXII ) 

- J (til > ^nnk of Gabriel Harvey (Camden Socit ty) 
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are felt to be full of charm and power, a fresh and vivid spring to 
the splendiil summer of the Faery Qiuen The diction is a studi- 
ously archaic artificial compound, partly Chauccnan, partly North 
Anglian, partly factitious and the pastoral scenery is such as may 
be found m any country where there arc sheep, hills, trees, shrubs, 
Joadsttxils and rumung streams lliat bpenser, having been in 
tht north of I ngland, should have introduced hero and there a 
touch of north country colour is natural enough, but it is not suffi- 
e lent to give a character to the poems as pastoral poems As such 
they follow continuously and do not violently break away from 
Latin, Italian and French preeltcesiors, and Professor Gcoige 
S untsbiiry is uiuloubtcdly right in indicating Marol as the most 
immediate model At the same time one can quite undirstand 
em histone vl grounds why the Shepherd's C alendar was hailed with 
enthusiasm as the advent of a ‘ new poet ” Not only was it a 
complete wtuk 111 a form then new to Lnghsh htcialure, but the 
execution shovveel the hand of a master ihere had been nothing 
so finished, so sustained so maiterful in grasp, so bnlhant in im (re 
and phrase, since Chaucer It was felt at once that the poet for 
whom the ige had been waiting had come The little coterie of 
fntnds whose aeliniration the young poet had won m pnvalc were 
evidently eoiiceined lest the wider public should be biwildercd 
and repelled by the unfamiliar pastoral form and rustic diclion 
To put the public at the nght point of view the poems were pub- 
lishexl with a commentary by “ L K ” — supposed to bo one Edward 
Ivirke, who was an undergraduate with bpenser at Pembiokc 
this so c died ‘ glossc ' cxjfiaincd the aiehaie words, reve iled the 
poet’s intentions, anel boasted that, as m the case of Virgil, the 
lastoral poetry of the new poet " was but ‘ a proving of the wings 
or higher and wider flights ” The “ new poet’s ” name was with- 
held and the Klentification of the various “^shepherds — of Cuddic 
and Roffy and Diggon Davie, and the beauteous golchuhairel 
‘ widows daughbr of the glen’ — was fortunately reserved to 
juld delight to the ingenious curiosity of a later age* On the 
subjeet of Sjicnsers obligations the " glosse ” is very misleading 
An eclogue driwn almost entirely from Virgil is rcpieseiiteil as 
jointly msjured by Viigil anel i he oentus and chiefly by the latter 
M irot is b< litlled and his cl um to be a poet called in question 
Ah regards the twe’fth erloguc suggested by md m part translated 
fiom his poetry, his influence is ignored The stanzas Professor 
Hales cites as autobiographical are actually taken from M irot's 
eclogue, Au Roi sous les noms de Pan et Robin Dr Giosait falls 
into the vime error 

The Shepherds Calendar was published at Gabnel Harvey's 
instance, and was dedicated to Sir Philip Sidney It w is one out 
of many poetical schemes on which the young poet was busy in the 
flush of conscious power and high herpes excited by the idmirilion 
of th( hbiary uithorities whoso apjiroval was thfii most to be 
covetid His letteis to Harvey and H irvey’s ktlcis to him 
furnish hints for a very engaging fancy picture of Sptnser at this 
stage of his life — looking at the world through rose-coloured 
sptetieh‘ high in favour with Sidney and Leu ester, dating his 
It this from 1 tietsitr House, gaily and energetically discussing the 
teebmcalitus of his irt, with some provision from his powerful 
friends -cert iin, but the form of it delightfully uncertain— going 
to court in the tram of Leicester, growing pointed be ird and 
must 'Chios of fashionable shape, and fiightening his ever vigil int 
friend and mentor Harvey by the light courtier like tone of his 
references to women The studious pastoral poet from noith 
parts " had blossomed with surprising rapidity in the imigc of the 
gay fortune st eking idventurers who crowded the court of the 
virgin queen in Ihose stirring timts borne of the poems which 
Ik mentions to Harviy as then completed or on the anvil— his 
Dreams, his Nine Comedies, his Dying Pelican and his Stemmata 
diidleiana (singing tht praises of the noble family which was 
befriending him) have not been pn served, at least in any form 
that can be certunly identified Among the lost woiks was his 
hnglish Poet -a contribution to literaiy criticism He had sent 
Halve y a jHirtion of the Faery Qveen, which he w’ is eager to con 
tmiic but Harvey did not think ranch of it — a judgment for which 
II irvey is often ridiculed as a dull pt dant^ as if we knew for certain 
Ih it w h it was submittf d to him was identical with what was 
published ten ye irs later 

Spenser was appointed secretary to the lord-deputy of Ireland 
in 1 580, and was one of the band of adventurers who, with mixed 
motives of love of excitement, patriotism, piety and hopes of 
forfeited estates, accompanied Lord Arthur Giey of Wilton to 
Ireland to aid m the suppression of Desmond s rebellion 
Regret is sometimes expressed that the author of the Faery 
Queen, who ought to have been dreamy, meditative, gentle and 
refined, should have been found m such company, and should 
have taken part in the violent and bloody scenes of Lord Grey’s 
two years’ attempt at “ pacification ” But such things must 
be judged with reference to the circumstances and the spirit 
of the time, and it must be remembered that England was then 
' Kc Dr Grosart’s Complete Works of Spenser, vol 
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engaged m a fierce struggle for existence against the Catholic 
powers of the Continent Of Lord Grey’s character his secretary 
was an enthusiastic admirer, exhibiting him in the Faery Queen 
•as Arthegal, the personification of justice, and we know exactly 
what were his own views of Irish policy, and how strongly he 
deplored ^at Lord Grey was not permitted to carry them out 
Spenser’s Vvew of the State oj Ireland drawn up after fourteen 
years’ experience, but first printed m 1633 by Sir James Ware, 
who complains of Spenser’s harshness and inadequate know- 
ledge {History of Ireland, appendix), is not the work of a gentle 
dreamer, but of an energetic and shrewd public official 

The View is not a descriptive work there w nothing in the style 
tj indicate that it w s written by a poet, it is an elaborate state 
paper, the exposition in the form of a dialogue of a minutely con- 
sidered plan for the pacification of IrcKHd, written out of zeal for 
the public service for the eyes of the government of the day A 
v<iy thoroughgoing plan it is After passing in review the history 
t'n I character of the Irish, their laws, customs, religion, habits of 
lilo, armour, dress, social institutions and finding ^ evil usages " j 
in (vtry department, he propounds his pi in of "reformation" 
Reformation can be effected only by the sword, by the strong hand 
The interlocutor m the dialogue holds up his hands in horror 
Does he propose extermination ? By no means, but he would 
give the Irish a choice between submission and extermination 
Ihe government had vacillated too long, end, fearing the cost 
of a thorough operation, had spent twice as much without m any 
way mending matters Let them send into Ireland 10,000 foot 
and 1000 horse, disperse them in garrisons — a complete scheme of 
localities IS submitted — give the Irish twenty days to come in, if 
they did not come in then, give no quarter afterwards, but hunt 
them down like wild beasts m the winter time when the covert 
IS thin, ‘ if they be well followed one winter, ye shall have little 
work to do with them the next ‘ummer ", famine would complete 
the work of the sword, and m eighteen months' time peace wouUl 
be restored and the ground cleared for plantation by English 
colonists There must be no flinching in the execution of this 
plan — * no remorse or drawing back for the sight of any such 
rueful object as must thereupon follow, nor for compassion of their 
calamities, seeing that by no other means it is possible to recover 
them, and that these are not of will but of very urgent necessity " 
The government had out of foolish compassion drawn back before 
when Lord Grey liad brought the recalcitrant Irish to the necessary 
extremity of famine, the gentle poet warns them earnestly against 
a repetition of the blunder 

Such was Spenser’s plan for the pacifieoition of Ireland, pro- 
pounded not on his own authority, but as having support in 
“ the consultations and actions of very wise governors and 
counsellors whom he had sometimes heard treat thereof ” He 
knew that it was “ bloody and cruel ” , but he contended passion- 
ately that It was necessary for the maintenance of English power 
and the Protestant religion The method was repugnant to 
the kindly nature of average Englishmen, from the time of 
I ord Grey no English authority had the heart to go through 
with It till another remorseless zealot appeared in the person of 
Cromwell That Cromwell knew the treatise of “ the sage and 
serious Spenser,” perhaps through Milton, i'. probable from the 
f.vct that the poet’s Irish estates were secured to his grandson 
by the Protector’s intervention in 1657 These estates had been 
granted to Spenser as his share in the redistribution of Munster 
— 3000 acres of land and Kilcolman Castle, an ancient seat of 
the Desmonds, in the north of the county of Cork The elaborate 
and busmefesrlike character of the View shows that the poet 
was no smecunst, but received his reward for substantial 
political services He ceased to be secretary to the lord-deputy 
when Lord Grey was recalled in 1 582 , but he continued in the 
public service, and in 1586 was promoted to the onerous position 
of clerk to the council of Munster 

Amidst all the distractions of his public life m Ireland Spenser 
kept up his mterest in literature, and among proper subjects 
for reform mcluded Irish poetry, of which he could judge only 
through the medium of translations He allows it some merit — 
“sweet wit,” “good mvention,” “some pretty flowers”-— 
but laments that it is “ abused to the gracing of wickedness and 
vice ” Meanwhile he seems to have proceeded steadily with 
the composition of the Faery Queen, translating his varied ex- 
perience of men and affairs into the picturesque forms of his 
allegory, and expressing through them his conception of the 
immutable principles that ought to regulate human conduct. 
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He had, as we have seen, conceived a work of the kind and made 
a beginning before he left England The conception must 
have been very much deepened and widened and in every way 
enriched by his intimate daily contact with the actual btruggle 
of conflicting individuals and mterests and policies in a great 
crisis Some four or five years later, being asked in a mixed 
company of Engh<ih officials m Ireland (as recorded m Lodowick 
Brvskett’s Discourse of Civil Life) to give off-hand a short 
sketch of “the ethical pai<^ of moral philosophy” and the 
practical uses of the studv, Spenser explained to these simple- 
minded men that the subject ^vas too intricate for an impromptu 
exposition, but tlvt he had in hand a work called the Faery 
Queen in which an ethical system would be exhibited in action 
Ihe respect paid by his official brethren to Spenser as a man, 
“ not only perfect m the Greek tongue, but also very well read 
m philosophy, both moral and natural,” is an mteresUng item 
in his biography Some years later still, when Spenser was 
settled at Kilcolman Castle, Sir Walter Raleigh found him with 
three books of the Faery Queen completed, and urged him to 
come with them to London London accordingly he revisited 
in 1589, after nme years’ absence There is a very pretty record 
of this visit in Cohn Clout’s Come Home Again, published m 
11595, written m 1591, immediately after his return to 
Kilcolman The incidents of the visit, by that time matters of 
wistful memory, are imaged as a shepherd’s excursion from his 
quiet pastoral life into the great world Colin Clout calls round 
him once again the masked figures of the Shepherd' > Calendar, 
and describes to them what he saw, how he fared, and whom he 
met at the court of Cynthia, and how, through the influence of 
“ the Shepherd of the Ocean,” he was admitted at timely hours 
to play on his oaten pipe m the great queen’s presence 

IIow much IS pure fiction and how much veiled fact m this 
picture cannot now be distinguished, but it is undoubted that 
Spenser, thou^ his chief patrons Leicester and Sidney were 
now dead, was very graciously received by the great world on his 
return to London Not only did the queen grant him an audi- 
ence, but many ladies of the court, several of whom he after- 
wards honoured with dedications, honoured him with their 
patronage The first three books of the Faery Queen, which 
were entered at Stationers’ Hall on the ist of December 1589, 
ivere published m 1590, and he was proclaimed at once with 
remarkable unaniimty by all the writers of the time as the first 
of living poets. 

From the first week of its publication the hterary world has 
contmued unanimous about the Faery Queen, except on minor 
points When romanticism was at its lowest ebb Pope read Spenser 
in his old age with as much delight as in his boyhood Spenser 
speaks himself of having had his detractors, of having suffered from 
the venomous tooth of the Blatant Beast, and he seems to have had 
m more than ordinary share the poet's sensitiveness to cntiasm, 
but the detraction or indifference have generally been found 
among men who, like the lord high treasurer Burghley, have no 
liking for poetry of any kind The secret of Spenser's enduring 
popularity witL jxicts and lovers of poetry lies specially in this, 
tlut he excels m the poet's peculiar gift, the instinct for verbal 
music Shakespeare, or the author of the sonnet usually assigned 
to him, felt and expressed this when he drew the patv-llel between 
‘ music and sweet poetry " — 

" Thou lovest to hear the sweet melodious sound 
That Phoebus' lute, the queen of music, maJics; 

And I m deep delight am chiefly drowned 
Whenas himself to singing he betakes " 

This IS an early word m criticism of Spenser, and it is the last 
word about his prime and unquestionable excellence — a word in 
which all critics must agree Whether he had imagination m the 
highest degree or only luxuriant fancy, and whether he could tell 
a story in the highest epic manner or only put together a ncbly 
Varied senes of picturesque incidents, are disputable points, but 
about the enchantment of his verse there can be no difference of 
opinion It matters not in the least that he gams his melody often 
by archaic affectations and licences of diction, there, however 
purchased, the marvellously nch music is In judging of the struc- 
ture of the r aerv Queen we must always remember that, long and 
diffuse as it IS, what we have is but a fragment of the poet's design, 
and that the narrative is regulated by an allegorical purpose, but, 
however intncate, however confused, the reader may feel the 
succession of incidents to be when he studies the succession of 
incidents, it is only at the call of duty that ho is likely to occupy 
I himself with suoh a study in reading Spenser 
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The ethical vahie of the allrgoiry ha» been very v^rkmely esti- 
mated The lyorld would probably n^ver have divugied that there 
was any allegory if he had not himself (Irawn attention to it m a 
*proie dedication and in doggerel hca<ling^ to the cantos It was 
apparently at his friend Ralcrgh's suggestion that the pdtt con- 
'd stended to explain hit ethical jiurposo in A Lettt* of iho AiUKot's 
ntl dressed to Sit Walter and dated the 2^rd of Janua^ 1589-1590, 
othenn ISC it woilld have been as problematical as the similar intention 
in the C.ISC of the Idylls of the Ki ng before that intention was expressly 
declared It is alrttost to be regretted, aS far as the allegory is 
concefi’cd, that the friendly ' E K " was not employed to furnish 
a glosse '* to. the Fofrv Queen as he had done io the Shepherd s 
Calendar Undoubtedly the peculiar poetic luxury " of the 
Faery Queeh pan be < njoytd without any reference to the allegory, 
« ven PrdfessOr Howden th^ most elociuent champion of Spenser's 
claims as a “ teacher,” admits that it is a mistake to look for 
minnte correspondence b'^tween outward symbol and underlying 
sense, and that tlie j )oet is lo ist enyoyablt where he is most ingemous 
Still tbc allegory governs the structure of the poem, and Spenser 
hirdsc If attached great imixirtancc to it as detcTmining his position 
among poets The ethical purpose is distinctive of the poem as a 
a\ hplc it was foremost in Spensex^s mind when he conceived the 
schc me of the poem., and present with him he budt up and articu- 

I ued the skeleton, it was m this respect that he claimed to have 
overpassed ” Ins avowed models Ariosto and TasSo If we wish 

to get an idea of S,V nsor S imaginative force and abundan^-o, or to 
(0 his erifations « ho saw them, we must not neglect the allegory 

I I is obvious from all that he says of his own work that in lus eyes 
I’le ethical meaning not only hcight( ned the interest of the marvel- 

I Hisly rich pageant nf h roes and heroines, enchanters and monsters, 
but wa.H the one thing that redeemed it from romantic comlnon 

] Uce For 'the right appreaation of many of the characters 
nd incidents a knowledge of the allegory is indispensable For 
< \aniplc, the slaughter of Error by the Red Cross kpight would 
b merely disgusting but for its symbolic character, the iron lalns 
nd hi 9 iron fiiiil is' a revolting and brutally c*'ufcl mohster if lie is 

II t regatdod as an imago of the executioner of righteous law, the 
J latant Beast, a purely grotesque and ridiculous monster to out- 
\v ird \ie\v, acquires a serious inlcxcst when he is known to be an 
’ npcrsbiiation of malignant detraction ' 

Notw)thstin?!ih^ it 4 immense 1‘ang^, thfc ’Faery Queen 5 s |)rd“ 
f-jundly^ nitibnhVAftd EhzabcithAh', contatning maAy morfe dr less 
iryptic alhi'iians to cohtempofaiy per^onfe and interests It 
I as never populalr abmad/ fis is proved by the fSet that 
there rio cbrnplete translation of rt iti an/ of the cdntinental 
l.nguages 1 hiS is dobbtlclss on account of a certain monotdhv 
in theshbject-^matter, which is only pArtiallt' Relieved b/ subtle 
a riatidnS ' The sawie objection' applies to thd fdtnoiW “ feptn'- 
cimn ‘st 4 fiza ” (ne below) with its conclnding ah‘kftrtdmie 
It was bv no mcens a happy in/enlion, but its infelicitv'is dis- 
p ii''ed' by its author’s 'tnarvolloUs skill in rhythhi, and thus 
1 et otnmcndc’d it adopted hy "Byron and Keats In his otvn 
clay Spenwr was criticized hy Bidnes , Ben Jonson, Daniel and 
Cithers for thei artificiality of his language, his “ aged accents and 
untimely wbrds,^' but Ben JontoU went further — “ Spenser’s 
sianzi pletiscd'hufi: n6t, nor his matter ” Miltofi, on the other 
hand, duly appreciated, “ our sage and serioiw poet/’ and he bas 
been followed by a long line of distinguished judges^ It was 
C harles Lamb who nanied Spenser the poet’s poet ” 

After the pubhcatiori of the Fa^y QtuM Spertser seeips to 
liave remaiped m London for more than a y6ar, to enjov his 
triumph It might be supposed, from what he makes the Shep- 
herd of the Ocean say in urging Colifi Clout to quit his banish- 
ment in Ireland, that Raleigh had encouraged him to expect 
some permanent provision m London If he had any such 
hopes, they were tbsappomted The thrifty queen granted hjm 
a pension of £50, which was paid m P ebruary i59i> but nothing 
further was done for hirh Cohn Clout’s explanation that the 
o Ifish sorambliitg »ind mtnguing of court life were not suited 
to 0 lowly shepherd swam, and ^at he returned to country life 
w th relicf> may be pastoral convention, or it may have been an 
c' prcssion of the poet’s real feelings on his return to Kildolman, 
allhough as a matter of fact there seems to ha've been a:^ much 
scramblmg for good thgigs ip Munster as in London Certain 
it IS that he did return to Kilcolman m the course of the year 
1591, having probably 'first arranged for the pubhcaCion of 
Daphnatda and Comphttf^i Daphntitda is a pastoral deg/ 
on the death of the niece of the mistress of the robes Tlie fact 
impfied in the dedication! that he was not personally known' to 
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the lady has more than once provofced the soiemit'f'eftia¥k^'ths#P'* 
the poet’s grief was assumed Of eburse it wks as'Ktlfifedl and- 
it is hardly less obvious that sincerity of personal^ehiiotton, 
so far from being a merit in the artificial forms 'df 'pastoral 
poetry, the essence of which lies m its dreamy rbmotenefes 
froifi teal life, Would be a blemish ' and a discbrd' Any 
suggestJon of the ‘ poet’s real personality breaks the > charm , 
once raiSe the question of the poet's personal sincerity, and 
the” pastoral poem may at once ^ thrown a$idb ' The remark 
applies to all Spfenser s minor poetry, including his love- 
sonnets, the reader Who raises the <juestion whetheb Spenser 
really loved his mistress may have a talent for disputation, but 
none for the full enjoyment of hyperbolical poetry Cmnplaint , 
also published m 1591, is a miscellaneous collection of poems 
written at different periods The volume contained fhe Futns of 
1 itne , £he Tears of the Muses , VirgtVs Gnat , Mother Hubbard’s 
Tale , The Ruins of Rom , Mutopotmos , Visions of the World’s 
Vanity , Bellay’s Visions , Petrarch’s Visions Some of these 
pieces are translations already alluded to and interesting only 
as the exercises of one of our greatest masters of melodious 
verse, but two of them, The Tears of the Muses and Mother 
Hubbard’s Tale, have greater intrinsic interest The first is 
the complaint of the decay of learning alluded to in Midsummer 
Night’s Dream, v 1 ro — 

” The thrice three Miisei mournmp: for the death 
Of I earning late deCt hstd in beggarv ” 

The lament, at a time when the Elizabethan drama was " mew- 
ing its mighty youth,’ was not so happy as some of Spenser’s 
political prophecies in his 1 tew of Ireland, but it is idle work 
to try to trace the undercurrents and personal allusions m such 
an occasional pamphlet Mother Hubbard’s Tale, a fable in 
Chaucerian couplets, shows a keenness of satiric forge not tq 
be paralleled m any other of Spenser’s writings, and suggests 
that he left the court in a mood very different from Cobh 
Clout’s 

Spenser returned to I/iftdon probably in 1595. Bfe had 
married in the interval a lady whose Christian name was 
Elizabeth — Dr Grosart savs Elizabeth Boyle The marriage, 
celebrated fofi the iith of Juqe 1594, was followed by a rapid 
succession of publications The first was a volu'me (entered at 
StatKMiers’ Hall on the t9tilrof November 1504, published 1595)' 

■ containing' the Atnar 4 tk, a 'senes of exquisite sonnets com- 
memoratiVL of the moocte ' dnd Incidents of his Courtship, and 
the' magnificent 'E/JtrAnfizwwiJn, incbmpnrably the finest of his 
rnindr poems As in the case of the Lomjdaints, the pubhsUtr 
for obvious reasons issued this vblomc nominaHy without his 
authonty Cohn Clout’s Come Home Again,' •visl& published in 
the same 'year, witli a dedication to Sir Walter Raleigh, dated 
159!! Early in’ 1596 the seebnd three books of the Faery Quern 
were entered m the register i of ' Stationers’ Hall, and qn the ' 
course 'of the same 'year were published his'J'S’ow HyMnii, hi^ 
Prathalamton, and his Asiropkel,^ pastoral lament for Sir Philip 
Sidney, which he dedicated to the’coimthss of Essex. 

fhat Spenser wrote morU of the Faery Quotin ' dwtin^ the 
last two years of his life, and that the MS perished iri the sack 
of Kilcolman Ca-ftle by the tebch, may pklusibly ' be conjectured, 
but cannot be ascertained, Dbring those years I10 would seem 
td have beOn largely Occupied’ with' political afid p^sonal cares 
He describes himself m the ProtJidamion ks a disappointed suitor 
at court fie drew up hts'Vieie of Ireland m 1596 when he was' 
m London, and from various circumstiticos it is evident that 
he had hopes of fsome kirid from the fatoui* df ESsdx ’ The 
Vteii), with its urgent entrbaty that Essex i should be sent to 
Ireland^ Was entered at Stationers? HaU' irif Apkill ’1598;, but 
he did not obtain leave to' publish iL But^ley^whos hold long 
stood m his way,^ died m Aug'ust of that aad nej^fmio'nth 
Spemer, who keems to have rdturhed to Irelanid 'in 5597.' wais 
appomted sheriff of Corkr In OitoUer Tyronels i^ebeHion'oroke 
Out; and Spenser’s house was sacked and burifedc The poet 
hims^f escaped, and th December was sent to London with 
(despatches' Agavn he ventufed'to urge upon the 'queen "his 
ptart for the thorough ^ reform^tiofi " jof Billaadi'^iBut hit! own 
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endJwas near On the t6th of January 1599 he died 'at West- 
minster, ruined in fortune, if not heart br^en> and was buried 
in. Westminster Abbey, near his master th^ucfer^u Benijonson 
assorted that he perished for kcjc of bread, and thatj when the 
earl of Essex, hearing of his distress, i sent hiid ,‘f 20 pieces,” 
the poet declined, sayiilg that he had no tiikie to spend them ^ 
Phis report of his end is mentioned alsoi by thcl author of Tkg 
Return from ^Pnmasstis, buty having rqHard to Spenser’s position 
in the worldy it is inherently improbaWe Stall tberd is an ugly 
possibility of Its truth The poet left three sons and a daughter | 
A piedigree of the family appeared m' the Gentleman’s Magaztm 
for August 1842 ’ 

Edition'? To<ld (8 vols , iBoiy) and by A B Grosart (10 vols , 
1882^1 884)! tho Aldinie edition -with. Life by Collier, and tno Globe 
edition, with Life by J ,W H ih s, Dean Church’s S^ftSer, m “Lngh'ih 
Men oi Letters" bcritb Cr.uk’b Spensar (ind hts Poetry (1845), Mrs 
C M Kirkland’s Spen<!er and the haery Qiieen (Ntw York, 1847), 

J S Hart’s Essay on the J tfe and Writings of Edmund Spenser 
(New York, 1847), Kitchin and Mayhew s Spenser's Faery Queen, 
bks 1 -11 , and Iltrlord'a Spenser's 'shepherd's Calendar (Oxford, 
Clarendon Press) Hodtn Noel m iireface to the Spenser volume in 
the Canterbury Potts aiid T I Carpenter's Gutde to the Study of 
'spenser (Chicago, 1894) (W M , F J S 

SPENSER, JOHN (1559-1614), president of Corpus ChriSti 
College, Oxford, was educated at Merchant Taylors’ School 
London, and Oxford After graduating he became Greek reader 
in Corpus Chiisti College, and held that office for ten yeats, 
resigning m 1588 lie then left Oxford and held successively 
the livings of AKele) , Essex (1589-1592), Ardleigh, Essex (1^92- * 
1594), P'avcrsham, Kent (i594"-iS99)j St Sepulclme’s, | 
London (i<;99 1614) He was also presented to the liyifig of | 
Broxbdurne, Hertfordshire, in 1593 In 1607 he was appointed 
president of Corpus Christi college After the death of his | 
friend Richard IlooVcr he edited the first five books of Hooker’s 
E<^clesiastical Poltlie (I ondon, 1604) The introduction to that I 
work and^4 Sermon at Paule’s Crosse on Esa'v V , (Londoh, | 
1615) are his only published writings He was, however, one ' 
of the translators of jt^e auttidnzed version of thb Bible, serVittg * 
ori the Kew Testament committee I 

SPENSERIAN STAl(i^A, a form pf verse wliic/i derives its 
nabie from! the fact thk it' was invented by the jfoet Edtnund I 
Spenser, and first used 1 1 his Faery Qu^ene m 1590 The otiffifl 
of this stanza has been mdtter fbr disagreement among critifcs 
of prosody Situller has argued that it was adapted from the 
old French iballade-stAilka fsee BAiLADt) But it is- fnuch morb 
probable that it was of Italian origin,'{WKl that Spenser, who was 
lamihar with Ottawa rtma as it had long' been employed m Italy,' 
and was kt that vety time being used by the school of Tossoy 
idded a fine' between the Italian fourth! and fifth, modified 
slightly the attangemerits of rhyme, and! adddd a foot to the 
last? Ime, which' became 'an alexan&me. -The form of the 
pure Spi'nse^rian ^anzachn best be observed! by the study of a‘ 
specimen from the FaiTf<Q teene — ' 

" rntd the ihiilbst ternpL tmis I caW, 

Whiewfunilti^ all with frankincense I found, 

And cdlonis rising from tlir altar s dame 
ypopvi hunJicd marble j illars rounds ^ 

Th« rpof up high was ri.u^d from the ground, 

An d^CKc'd Xvith crowns T-nd chains aftd'jratlknds 
I And' ^hWu'sAnd’ precrows grits Worths ntawy a pOunoV 1 
The ’whifch sad lovers for their vows did pay, 1 1 1 e 

And jail the ground was spow’d with lowers as Ircsbas Ma-yi” 
It IS necessary to preserve m all. respects the' charactenstlca 
of this epfample, and theirtumberi. tegular sequencas ahd identity 
of rhymes must be folbwedk It is a curious fact 'that, m spite ; 
of thi^ very great beauty of this stanza and the popularity of 
Spenser, it was hardly used during the loonrse of thb 1 7th tentury,, 
although Giles ahd Phmeas Fletcher made for themselves adap- 
tation^ of It, the forpver by pmittmg the eighth line, the latter by 
omitting the oixth and eighth In the mi4ale of the iSth century r 
the study of 'Spender led poets to revive the stanza wlu&lvbews.. 
his^napie The initiators of this reforip were ip T/if 

Vtkuasa Shebstone, jn The Sekootmi stress and 

^ bee ConnsfsatfQps ffnfh Dr^ntmpnfl, i j^haktspeaye , Society, 


[ Thomson, in The Castleof In^U^net (1748) Mrs Tigjie (177k** 
1810) us^ it for her once-famous epic of Psyche It was a „ 
favourite form at the timfe of the^romantic revival, n hen it was u 
employed by Campbell, for Gertrude of Wyoming (1809)^ / 
by Keals. in The Eve ef St Agnes (1S20), by Shelley, m i he Rasdl 
of Islatn{lMon ii«<f47;^//iiia)(i8i8)yby MrsHemans, by Reginald 
Heber, but pre-eminentiy by Bl^on, in Childe Harold (i8i>- 
>817) Thotdas Cooper, the Chartist, wrote his Purgatory ef 
Sutctdes(iS45) m Speiisenan stanza, and Tennyson part of his , 

■ Lotus Eaters By later poets it has been neglected, but WorsJeyi 
and Comngton’s translation of the Iliad (1865--1868) should he 
mentioned. The Spensenaa stanza is an exclusively English 
form 

5PERAN8KI, COUNT MIKHAIL MIKHAILOVICH (1772-^ 
1839), Russian statesman, the son of a village priest, spent his i 
early days at the ecclesiastical seminary m St Petersburg, iv here 
he rose to bo professor of mathematics and phy sics His brilliant 

intellectual qualities attracted the attention of the governmefat, 
and he became secretary to Prince Kurakin He soon became 
known as the most competent of the imperial ofiicials 1 he most 
important phase of hi9 care^'r opened m 1806, when the emperor 
Alexander I took him with him to the conference of Erfurt 
and put him into direct t ommumcation with Napoleon, who 
described him as “ the only clear head in Russia,” and at the 
instance of Alexander had many conversations with him on the 
question of Russian administrative reform The result of these 
interviews was a senes of projects of reform, including a consti- 
tutional system based on a senes of dumas, the cantonal assembly 
{voiost) electing the duma of the district, the dumas of the districts 
electing that of the province or government, and these electing 
the Duma of the empire As a mediaDng power between the 
autocrat and the Duma there was to be a nominated council of 
'.fiate; This plan, worked out by Spcranski m 1809, was fOr 
the most part stillborn, only the council of the empire coming 
into existence in January 1810, but it none the Jess, to quote M 
Cheslc,! dominated the constitutional history of Russia in the 
' 19th oentuiiy and the early, years of thk 20th The Duma of the 
empire createdi ui 1905 beaks the name suggested by Speranski, 
and the ' jnstitutiori of local self-government (the zemstvos) m 
1864] was I one of the reforms proposed by him bperansJa’a 
labours also bore fruit in the constitutions granted by Alexander 

■ to Finland and Poland 

From 1809 to 1 8 12 SpcTfuiski was all-poWerful in Russia, so 
far .la any miniatec of a sovereign so suspicicms and so unstable 
as Altacander could lie so desrnhed. He replaced the earlier 
favourites, members of the “ unofficial committee,” m the tsar’s 
confidence, becoming practically sole minister, all questions 
being kid by him alone before the emperor and usually settled) 

I at once .by the two between them* Even the once all-powerful 
wax minister Araicchevev was thrtst into the background,. 
Speranski used his immense influence for no personal eiii|j^. He 
was an idealist, but u thuTifiSji^ytKt^ 

JUexander was-«to»«n biitius idcdb 

ih hfeaself fhis aad‘’itfistrdatel talents Unt 

h^ own Were disarmed lor a? while by the smgalar 
Sjperanski’s pemntaHQr, Isut soefier or later he was boppd tp 
Aawover that he himseTf Wfia*a^gaided te but the most potent 
.jl^rument for the attainment of that ideal end, a regenented 
Russia, whuh was his minister’s sole preoccupation In i8ro 
and the fltistffihh of iSit Spetanskr Vis still in high favour, tifid' 
was the fionffd^tnt of thi emperor m that secret diplomacy m hich 
prect^d^d the hfeat;!! bf Riissiawith Napdeon ^ He had hoivtv^r, 
conttiiitted one'wribus mistake' An ardent freemason himscff} 
h^ Cdncfeii^Bd iri'i 8 fe 9 the ulha of reorganizing the order in Russia, 
with the sptijial’objtct of nsmg it to educate and elevate the 
Ofthddbx! 'dergy The emperdr to the first steps Being 
^ ^keil, namely the «lippre!?sion of the Existing lodges, but hfe )(as 
, natutaily sb'^icidus of secret societies, even when ostensiblv' 
adnuttbq fp th^ir setref^ Hnd |?deranskt’s abortive plan onR 
^ te^fted irt'addffi^ thri dergv t<Vtnb number of his eneihies 

1 ^ Ee Parletnent rus<;e p 21 (Pins, iqio) 

: ‘ ® Schicnijinh, GeseJi nUrsfands, i 77 
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On the eve oi the struggle with Napoleon, Alexander, conscious 
of iiis unpo{)ularity, conceived the idea of making Speranski his 
scapegoat, and so conciliating that Old Russian sentiment 
which would be the strongest support of the autocratic tsar 
against revolutionary France. Speranski's own indiscretions 
gave the final impulse. He was surrounded with spies who 
rc^ported, none too accurately, the minister’s somewhat sharp 
criticisms of the emperor's acts ; he had even had the supreme 
presumption to advise Alexander not to take the chief command 
in the coming campaign. A number of persons in the entourage 
of the emperor, including the grand-duchess Catherine, Karam- 
zin, Rostopchin and the Swedish general Baron Armlield, 
intrigued to involve him in a charge of treason. ^ Alexander 
did not credit the charge, but he made Speranski responsible 
for the unpopularity incurred by himself in consequence of the 
hated reforms luid the still more hated French policy, and on the 
i7th-29th of March 1813 dismissed him from office. Reinstated 
in the public service in 1816, he was appointed governor-general 
of Siberia, for which he drew up a new scheme of government, 
and in 1821 entered Uie council of state. Under Nicholas I. 
he was engaged in the codification of the Russian law ^published 
in 1830 in 45 vois.), on which he also wrote some important 
commentaries. 

See the biography (in Russian) by M. KorfT (St Petersburg, 
i86r). On his public Uie and constitutional reforms .see Theodor 
Schicmaim, (Jeschichtc Russlands unier Kaiser Nikolaus /., Bd. i. 
Kaiser Alexander I. p. 75 scq. (Berlin, 1904) ; Pierre Chaslcs, Le 
Parlement rnsse, p. 19 seq. (Paris, 1910) , and the works of V. Vagin 
(St Petersburg, 1872 and Moscow, 1905). Count Nesselrode's 
lottcrs CO Speranski and many references arc published in vol. iii. 
of the LetUes el papiers du comte de Nesselrode. 

SPERMACETI (from Lat. spertna, seed, and cetus, a whale), 
a wax found in the head cavities and blubber of the sperm-whale 
{Physeler macrocephalus), where it is dis.solved in the sperm oil 
while the creature is living; it also occurs in other Cetacea (see 
WitALE Oils). At a temperature of about 6° C. the solid matter 
separates in u (’rystalline condition, and when purified by pressure 
and treatment wnth weak solution of caustic alkali it forms 
brilliant white cr)’stalline scales or plates, hard, but unctuous 
to the touch, and destitute of taste or smell. It is quite in- 
soluble in water, very slightly affected by boiling alcohol, but 
easily dissolved in ether, chloroform and carbon bisulphide. 
Spermaceti consists prmdjially of cetin or cetyl palmitate, 
The substance is used in making candles of 
standard i)hotometric value, in the dressing of fabrics, and in 
medicine and surgery , especially in cerates, bougies, ointments, 
and in cosmetic preparations. 

SPERM-WHALE, or Cachalot {Physeler macrocephalus), the 
largest representative of the toothed whales, its length and 
bulk being about equal to, or somewhat exceeding those of, the 
Arctic right-whale, from which, however, it is very different 


'Ihc ^penn Wh.iic {Physeler macroefphalus). 

m appcaiaiiVL; aiiu uuluic. AiiC .licau w#-- — 

of the length of the body, very massive, high and truncated in 
front; and owing its size and form mainly to the accumulation 
of a peculiarly modified form of fatty tissue in the large hollow 
on the upper surface of the skull. The oil contained in cells in 
this cavity, when refined, yields spermaceti, and the thick cover- 
ing of blubber, which everywhere envelopes the body, produces 
the valuable sperm-oil of commerce. The single blowhole is a 
longitudinal slit, placed at the upper and anterior extremity 
of the head to the left side of the middle line. The opening of 
the mouth is on the under side of the head, considerably behind 
the end of the snout. The lower jaw is extremely narrow, and 
^ See Schicmaim, op, cit. i. 



has on each side from twenty to twenty-five stout conical teeth, 
which furnish ivory of good quality, though not in sufficient 
bulk for most of the puri)Oses for which that article is required. 
The upf>er teeth are rudimentary and buried in the gum. The 
flipper is short, broad and truncated, and the dorsal fin a mere 
low protuberance. The general colour of the surface is black 
above and grey below, the colours gradually shading into each 
otlier. Tiie sperm-whale is one of the most widely distributed 
of animals, being met with, usually in herds or “ .schools,” in 
almost ail tropical and subtropical seas, and occasionally visiting 
the northern seas, a number having been killed around the 
Shctlands a few years ago. The food of sperm-whales consists 
mainly of squid and cuttlefish, but also comprises fish of consider- 
able size. The substance called “ ambergris,” formerly used 
in medicine and now in perfumery, is a concretion formed in the 
intestine of this whale, and found floating on the surface of 
the sea. Its genuineness is proved by the presence of the horny 
beaks of the cuttles on which the whale feeds. The one represent , 
tative of the genus Cogia is called the lesser or pigmy speritt^;^ 
whale, being only from 9 ft. to 13 ft. long. H- 

SPES, in Roman mythology, the personification of Hope. 
Originally a nature goddess (like Venus the garden goddess, 
with whom she was sometimes identified), she represented 
at first the hope of fruitful gardens and fields, then of abundant 
offspring, and lastly of prosperity to come and good fortune 
in general, being hence invoked on birthdays and at weddings. 
Of her numerous temples at Rome, the most ancient was appro- 
priately in the forum olitorium (vegetable market), built during 
the First Punic War, and since that time twice burnt down 
and restored. The day of its dedication (August i) corre- 
sponded with the birthday of Claudius, which explains the 
frequent occurrence of Spes on the coins of that emperor, Spes 
is represented as a beautiful maiden in a long light robe, lifting 
up her skirt with her left hand, and carrying in her right a bud 
already closed or alxiut to open. Sometimes she wears a garland 
of flowers on her head, ears of corn and poppy-heads in her 
hand, symbolical of a prosperous harvest. Like Fortune, with 
whom she is often coupled in inscriptions on Roman tombstones, 
she was also represented with the cornu copiae (horn of plenty). 

See G. Wissowa, Relipon und Kultus der Rdmer (1902), according 
to whom Spes was originally not a garden goddess, but simply 
the divinity to whom one prayed for the fulfilment of one's desires. 

SPESSART, a highland forest country' of Germany, belonging 
mainly to the Bavarian province of Lower Franconia, but in 
the north to the Prussian province of Hesse Cassel, and if is 
bounded 011 the S. and W, by the Main, on the E. by the Sinn 
and on the N. by the Kinzig and Joss. The main ridge of the 
formation, consisting of gneiss, granite and red sandstone, runs 
from a point opposite Miltenberg, in a north-westerly direction, 
to the source of the Kinzig near Schliichtern — a distance of 45 m. 
^.i-und attains its highest elevation in the Geiersberg (1919 ft.), 
lies north of the Rohrbrunn pass, through which runs the 
^“^’■main road from Ascliaffenburg to Wurzburg. The forest, 
.with which it is densely covered, consists of oak, beech, 
ash and fir, and the scenery, especially on the main side, 
between Gemiinden and Lohr, is impressive. The climate is 
inclement in winter and oppressively hot in midsummer. 
The inhabitants are engaged chiefly in woodcutting, raft- 
ng and quarrying, and most of the timber is floated down 
to Holland. Cobalt, silver, lead and copper are also worked, 
and the southern and w'estem slopes yield wine of good quality. 
This beautiful tract of country until recent years was compara- 
tively little known to the tourist, but a club {Spessart Klub),i 
through the establishment of finger-posts and the Ls.sue of maps^i? 
has indicated the more interesting tours to be followed. ’ 'U 

See Bucking, Der nordwestliche Rpessart, geologisch aufgenommen 
(Berlin, 1893); Schober, Fiihrer durch den Spessart (Aschaffonburg, 
1904); Wolff, Der Spessart, sein Wirtschaftsleben (ibid., 1905). 

SPEUSIPPUS (4th century b.c.), Greek philosopher, son of 
Eurymedon and Potone, sister of Plato, is supposed to have been 
bom about 407 b.c. He was bred in the school of Isocrates; 
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but, 'v^^eti Plato returned to Athens about' 387, yielded to his 
influence and became a member of the Academy In 361, when 
Plato undertook his third and last journey to Sicily, Speuuppus 
accompanied him In 347 the dying philosopher nominated his 
nephew to succeed him as scholarch, and the choite Was ratified 
by the school Speusippus held the office for eight years, and 
died in 339 after a paralytic seizure According to some 
authorities he committed suicide There is a story that his 
youth was riotous until Plato’s example led him to reform his 
ways In later life he was conspicuously temperate and amiable 
He was succeeded by Xenocrates 

Of Speusippus’s many philosophical writings nothuig survives 
except a fragment of a treatise On Pythagorean Numbers Nor 
have secondary authorities preserved to us any general state- 
ment or conspectus of his system Incidentally, however, we 
learn the following details (a) In regard to his theory of being 

(1) whereas Plato postulated as the basis of his system a cause 
which should be at once Unity, Good, and Mind, Speusippus 
distinguished Unity, the origin of thmgs, from Good, tlieir end, 
and both Unity and Good from controlling Mind or Reason, 

(2) whereas Plato recognized three kinds of numbers — firstly, 
ideal numbers, * e the“detenninanls ’or ideas, secondly, mathe- 
matical numbers, the abstractions of mathematics, and thirdly 
sensible numbers, numbers embodied m things- — Speusippus 
rejected the ideal numbers, and ronsequently the ideas, (-j) 
Speusippus traced number, magnitude and soul each to a distinct 
principle of its own (b) In regard to his theor\ of knowledge 
(4) he held tliat a thing cannot be known apart from the know- 
le%e of all things besides, for, that we may know what a thmg 
IS, we must know how it differs from other things, which other 
things must therefore be known, (5) accordingly, in the ten 
books of a work c-alled *0 /xomi, he attempted a classification of 
plants and animals, (6) the results thus obtained he distinguished 
at Oiice from “ knowledge ” (ifrurrqfivj) and from “ sensation ” 
(aJo-^orw), holding that“ scientific observation (im<rrr}funiKii 
aia-Orjcris), though it Cannot attain to truth, may, nevertheless, 
in virtue of a certain acquired tact, frame “ defimtlOrts ’* (XZyoi) 
(c) In regard to his theory of ethics • (7) he denied that pleasure 
was a good, but seemingly was not prepared to account it 
an evilr 

In default of direct evidence, it remains for us to compare 
these scattered notices of Speusippus’s teaching with what Ave 
know of Its original, the teaching of Plato, in the hope of obtairi- 
Ing at least a general notion, firstly, of Speusippus s system, and, 
secondly, of its relations to the system? of Plato, of contemporary 
Platonists, such as Aristotle, and of the later Academy 

It has b^ suggested elsewhere (see Socrates) that the crude 
and unqualified “ realism ” of Plato’s early manhood gave place 
in his ’ater years to a theorj^ of natural kinds founded upon a 
“ thoroughgoing idealism,” and that in this way he was led to 
recognize and to value the classificatory sciences of zoology and 
botany More exactly, it may be said that the Platonism of 
Plato’s maturity included the fbllowing principal doctrines 
(1 ) the supreme cause of all existence is the One, the Good, Mind, 
which evolves itself as the universe under certain eternal immu- 
table forms called “ ideas ”j (11 ) the ideas are apprehended by 
finite minds as particulars in space and time, and are then called 
“ things ”, (ill ) consequently the particulars which have in a 
given idea at once their origin, their being, and then* perfection 
may be regarded, for the purposes of saentific study, as members 
of a natural kind, (iv ) the finite mind, though it cannot directly 
apprehend the idea, may, by the study of the particulars in 
which the idea is revealed, attain to an approximate notion 
of it 

Now when Speusippus (i) discriminated the One, the Good, 
and Mind, (2) denied the ideas, and (3) abandoned the attempt 
to unify the plurality of things, he explicitly rejected the theory 
of being expressed m (1 ) and (11 ), and the rejection of the theory 
of being, 1 e of the conception of the One evolving itself as a 
plurality of ideas, entailed consequefitial modifications in the 
theory of knowledge conveyed m Hu ) and (iv ) For, if the 
members of a natural kind had no common idea to unite them. 


sciehtiflc research) havmg nothing ob|i8ctiye m view, could at 
best afford a Xoyof or definition of the appropriate particulars, 
and, as the discrimination of the One and the Good implied the 
progression of particulars towards perfection, such a Xoyos or 
definition could have only a temporary value Hence, though, 
like Plato Speusippus (4) studied the differences of natural 
products (5) with a view to classification, he did not agree with 
Plato in his conception of the significance of the results thus 
obtained, that is to say, whffe to Plato the definition derived 
from the study of the particulars included in a natural kmd was 
an approximate definition of the idea m winch the natural kmd 
onginated, to Speusippus the definition was a definition of the 
particulars studied, and, strictly speaking, of nothing else Thus 
while Plato hoped to ast end through classificatory science to the 
knowledge of eternal and immutable laws of thought and liemg, 
Speusippus, abandoning ontological speculation, was content 
to regard classificatory s( u nee not as a means but as an end, and 
(6) to rest m the results of scientific observation In a wo^d, 
Speusippus turned from philo'^ophy to science 

It may seem strange tliat, differing thus widely from his 
master, Speusipjius shoukl have regarded himself and should 
have been regarded by others as a Platonist, and still more 
strange that Plato should have chosen him to be his successor 
It IS to lie observed, however, firstly, that the scientific element 
occupied a larger place m Plato’s later system than is generally 
supposed,^ and, secondly , that other Academics who came into 
competition with Speusippus agreed with him m his rejection 
of the theory of ideas Hence Plato, finding m the school no 
capable representative of his ontological theory, might well 
choose to succeed him a favourite pupil whose scientific enthu- 
siasm and attamment were beyond question; and Speusippus’s 
rivals, having themselves abandoned the theory of ideas, would 
not be m a position to tax him with hi$ philosophical apostasy., 

In abandoning the theory of ideas— that is to say, the tlieory of 
figures and numbers, the fKKsessions of universal mind, eternally 
existent out of space and Ifimc, which figures and numbers wltcn 
they pass ifito space and time as heritage of finite mmds are 
regaixlcd as thmgs — Speusippus had the approval, as of tiie 
Platonists generally, so also of Anstotle But m hereas the new 
scholarch, confining himself to the detailed examination of 
natur^ kinds, attempted no comprehensive explanation of the 
universe, Anstofle h^ that a theory of its origin, its motions 
and Its orderwas anecessaay adjunct to the classificatory sciences, 
and m nearly all bis references to Speusippus he insists upon 
this fundamental difference of procedure Conceiving tliat the 
motions of the Universe and its parts are due to the desire which 
It and they ffeel towards- the supreme external mind and its 
several thoughts, so that the cosmlcal order planned by the<kvme 
mind IS realized mthe phenomenal universe, Aristotle thus secures 
the requisite imififation, ribt indeed of mmd and matter, for mifid 
and matter ate distirict, but of the governing mmd; the prune 
unmoved mOVent, since rt anid its thoughts are one Contrari- 
wise, when Speusippus distinguishes One, Good, and Mmd, tso 
that Mmd, not as vet endoW^ with an orrdwiy scheme, adapts 
the initial One to particular Goods dr ends, his theory of nature 
appears to his rival “ cpisodiqal,” to consist of a senes of 
taUeaux w^anting m dramatic unity, so that it reminds him; of 
Homer’s line — ovk AyajSav iroXvKotpaviij fl? xoipavo^ wm* 

Speusippus and has contemporaries m the school exercised an 
important and far-reachmg influence upon Academic doctrine 
When they, the immediate successors of Plato, rejected their 
master’s ontology and proposed to themselves as ends mere 
classificatory sciences which Avith him had been means, they 
bartered their hope of philosophic certainty for the tentative 
and provisional results of scientific experience Xenocrates 
indeed, identifying ideal and mathematical numbers, sought to 

* That Plato did not neglect, but rather encouraged, classififcatpry 
science is shoAvn, not only by a wdl-known fragment of the comic 
poet Epicrates, which describes a party of Acactemics engaged m 
investigating, under the eye of Plato, the affinities of the common 

S ian, but also by the Txmaeus, which, while it carefully dis- 
lates science from ontology, plainly recognizes the importance 
of the study of natural kinda 
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J'lHeteep himself under tfed^aathdrtty of Plato jf but, *s the Xenot 
cratean numbers, though professedly ideal a» 'well as imther 
'hlatichl, wfere m faot mathematibal only, t:his return to the 
< Pteton 1C terminology was no more than an empty form. It would 
then, that Academic scepticism began with those who had 
'bean reared by Plato himself, having its ongm in theur acceptance 
b§ the scientifle element of his teaching apart from the ontotogv 
I which hod been its basis In this way, land, so far as the present 
•writer can- see, in this way only, it is possiWe to understand th^ 
lextraordimry revolution 'i^ich converted Platonism, philo* 

' sopKical and dogmatic, into Academicasm, scointific and sceptioall 
"It is as the official representative of this smentific and sceptical 
departure that Speusippus is entitled to a place in the history of 
philosophy 

Bibliography — T G F Ravaisson, Speustppt de prtmu terntn 
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htlosopkie d Grtechen, II i (Leipzig, 1875), Mull^cn, Fragmenta 
phtlosophorum Graecorum, lu 62-69 (Pans, 1881) (H Ja) 

SPEY, a nvcr m the Highlands of Scotland^ It nses in Mt; 
Gach-a-Cheannaiche in the north of Lochaber, m Invemess- 
Shire, at a height of 1497 above the sea A mile from its 
source it forms the small Loch ^y, and 31 m lower down it 
expands into the larger Loch Inch. Aifter crossing the boundary 
y>f Elginshire, below Grantown, it pursues an extremely serpen- 
' tine course, as far as Craigellachie,' where it begins to (low due 
northwards,' becoming wh^ly a Moray stream as it approaches 
"Fochabers, and falling by several mouths mto the Moray Firth 
at Kingston > Its total length is about 1 10 m it is the most rapid 
fiver m Scotland and is nowhere properly navigable, though at 
Speymouth in its lowest reached some shupM&ildihg has been 
Intermittently earned on. The strength of its curreht is due 
partly to its lofty ongm, and partly to vtduiae of watef con- 
tributed by numberless afhuenta from the biountainous regions 
of Its birth The more important tnibutanes are, on the ieft, the 
> Markie, Calder, Diitnam, Tulchan/iB^iintomb and Rothes and^ 

’ on the right, the Mashie, Tbiiin,^^Troir^ Feahie, Nethy, Avon, 

• Fiddich and MolbeOi Dts arttutrf dra?aij^ if »3oo sql m At 
' certain points the stream attains -ai considerable width, as at 
'Alvio, where it is ft wide^ ind at Kingussie, where its width 
is from 80 to TOO ft From below CiuigeiiaiDhie, and espeaaily 
on the lowdymg coas^la^d, pools or Strafes oftfaif sixe become 
, freqfoent. For beat ty of scenery Strathspey holds its own with 
" any bf the great valleys of Scotkuid.i As ai salmon nver the 
' Y'elds only to the Tay and Tweed. It pisses^mahy interest- 

> ing s^ts' in Its long career, such ai Laggan; axmy Castle, the 
SettC of'CIuny Mai^ersonj Craij^.Dhuj thef“iblack cocfc’% and 
’ Kuigtissie. i' It flows past the pme! dfocebts of Rothiemurchus, 
Granton, the capital of Strathsj^yjCromdale, where the clans- 
' ' men suffered defeatat the hands of William III ’s troops in 1690, 
"Rallindklloch, with a splendid Scottish baronial castle, the seat 
' ^ the Macpherson-Gmnta, andChariestown of Aberlour and its 
’ fine ‘cataract 

BPEZIA, a oty of Liguria, Ihdy*’ in ttio province of Genoa, 

' ' 56 m ’ S E cf that town by roil, 4^ ft., above sea-level. Pop 
'•(i'9o6), 41,773 (town)j 75,756 (commune); m r«6i only 11,556 
is the chief naval harbour of Italy, having been adopt^ as' 
such m i86r The Bay of Spesta-is shelter^ from all except 
' ' southerly winds, and on its western shore arenumerous openings, 

' which afford perfectly safe anchorage m all weathers The 
‘ entrance is protected by forts, while a submarine embankment, 

> ' a m. long, renders it secure The arsenal consists of three deport- 
trieats, the prmcipal of which is 3937 ft long, with an average 
'thdth of 24^ ft The chief basin is 23 'acres m extent, and the 
feecond— connected with the first by a canal gi ft wide^’tS 
' ' aicreSi Both basins have an average depth of between 33 arvl 
gS ft. The second basin gives access to tiU dpefe, of lyhich (there 
• SIX, two 390 ft long, two 420 ft. long, one 500 ft Jong 
‘ono 650 ft long The establishment- of San Vito is 'devoted 
entirely to the production arfillenf^ “that pf San Baf^dlcWieo 
, la excluBivnly used for electrical works and nuanufac|uii;<i of ' 
submarine weapons, espenally torpodoas olW- arsenal iwaa 


cmsth 30 <ed’^by'’Geherdl Chiodd (df f87o),tw!hoie Statub nstofat 
tho entranbe, and neat it are the naval barracks and hospital 
Though the town rtseif,twith the barracks and nialitkry hospital 
as Its principal buildings, presents htthiito attract the foreign 
visitor, the beauty of- the gulf and of the hoigbbouniig countrv 
: has brought Spezia into some repute as a waiter resort, and rt is 
■ also visited m summer for sea-bathmg Thfe walls and gates 
df the old city are for the most part destroyed. The opening of a 
iloilway across the Apennines (^ere is a branch leavmg the coast 
lone at Vezrano, apd joining the Ime from Sarzana at S Stefano d i 
Magra) placed Spezia m communication with Parma and the 
most fertile regions cf the Po valley, and so stimulated commerce 
that a new commercial port to the east of the city was built 
This harbour oonsistsof a oroad quay with 657 ft of wharfage, 
and of a mole 1639 ft. long with 984 ft of whmrfage The basin 
of the harbour is about 26 ft deep A branch railway connects 
the wharves directiv with the mam line Since the opening of 
the new port the traffic has considerably increased, and it export . 
ml, pig-iead, silver, flemr, wine, marble and sandstone for 
paving purposes, while it imports quantities of coal, iron, cereals, 
phosphates, bmber, pitch, petroleum, and mineral oils The 
import of coal m 1906 was 459,494 tons, being nearly double the 
average for i90I'tI 905 The tonnage of vessels entered was over 
600,000, an increase of about 25 % on that of 1905 Several 
important industrial establishments He along the bay, mcludmg 
large lead and silver works at PertusolA (see Lerici), submannt 
cable works, a shipjTird at Muggiano for the construction 
mercantile vessels up to to,doo tons, a branch of the Vickers 
Term works for armour plate, several motor-boat works, brick 
and tile works, &c 

The origin of Spejaa is doubtful, but it probably rose after 
the destruction of Luna. Sold by one of the Fieschi m 1276 to 
Genoa, the town was fcxtified by its ndw possessors and made the 
seat of Br governor o£ some importance. It became a city m the 
i6fch century The idea of making the Gulf Of Spezia a great 
naval centre was first broached by Napoleon I, 

SPHAERISTERIUIC (Gr. aiPa.ipurrgpiov, triPaipa^ ball), the 
term m Classic arfchitecttire given to a largo open 5;^ce connected 
with the Rjontan thermae, for exerase with- balls after the 
bather had been anomted ; they were also provided m the 
fRoman* Villas 

SFHBNEj a mmeral consisting of calcium titano-silicate, 
CaTiSiOj, crysta’lizmg m the mdnochnic system. The crystals 
vary cwisiderabfy m habit, but are generally thm ond -wc^e- 
■shaped? hence the name phene, from the Greek {r(fiTjv(a wee^e), 
given by R j Hauv in I801. The earlier name titanite, given 
by>M. H. Rlapr th m 1795, is also m common use. Twinning 
oa the ortho»pmacoid is not uncommon 
Hic cojour IS green, yellow, brown cto black, 
and the lustre itsmous to adamantine, 
crystals are transparent to opaque. The 
hardness is 5^, and the specific gnwity 3 5 
The refractive indices and the. optic axial 
angle vary considerably with the cc^ur of 
the light : the dasperSion of the optic axes is 
inclined, and the interference figure seen in 
ccHivergent light between crossed nicols is 
very characteristic of the mmefal Sphene 
IS sometimes cut as a gem-stone, ^ough 
It IS rather too soft to stand much 'wear, 
owing to its high disptrf ive power it( gives 
brilliant flashes of prismatic colours As small embedded 
crystals, sphene has a wide diStnbution as an accessory 
constituent of many kinds of igneous rocks (granite, svemte, 
trachyte, phonolite, &c ), wid ^lilso of gnetss, schist and ciy stalline 
limestone Sharply-dieveloped, ttanspailent, pa^e green crystals 
are frequently associated with adularia,i asbestos and quartz 
m the crystal-lined crevices of the schists.of the Swi>s and 
TyUolflSe Alps . Large^ rough, and darkTColopred crystals are 
found at Arendal Ivragero in Norway, a^id m, granular 
limestoiie at Diana m New Yorkemd .EganwHe m Ontario 
A greyjshjfoompact and impure varnetyi of spbesv* ’"nownr as 
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n^^'ienca3C«|ie>” • freqtpintly occurs m i basic igneous rocks- as -yan 
nalfteratiMi product df ilmenite and rutile (L J S ) 

„ or Tuatara hpkenodm s. Haiiena (called by 

Ceay After Hatter), witJi one species, S punctaium, is the sole 
surviving member of the whole group of Rhynehocephalta 
UTidcrR'EPTiLES, Fositl) It IS one of the few reptiles mhabitmg 
New Zealand , formerly common on the mam islands, now 
restricted to some of the small, uninhabited islands in the Bay of 
Ptentiy, where these last “ living fossils ” enjoy the protection 
of' the govemihent The Maoris call it rtuUara, iuatete or tuatara, 
the latter meaning “ having spines ” This creature represents 
an almost ideally generalize type of reptile The total length 
of large males is more than 2 ft , but mature females are 
scarcely half this size In general appearance they much resemble 
the Agamidae, especially UromasUx, or Phystgnatkus, with the 
nassive head, the chicel-shaped 'rent teeth, short legs and erectile 
rrest of cutaneous spines on the head and along the mid-line 
of the trunk and tail, whilst the rest of the dark olive-green skin 
IS granular, with > ellowish specks But the Agamoid resem- 
blance is only skin-deep, and only the tyro can confound them with 
any group of Lacertilia At the same time it is probable that 
Sphenodon stands near the ancestral root of the lacertilia, before 
these divided mto geckos, chameleons, and lizards proper The 
development "of this animal has been first studied bv G B 
Howes, who quotes the literature bearing upon the whole subject 
A good account of the nabits of the tuatara has been given by 
Newman They live upon animals, but these are only taken 
when alive and moving about, e g fish, worms, insects Sluggish 
m their habits, they sleep during the greater part of the day m 
thejtr self-dug burrows, and are very fond of lymg m the water, 
and they remain below for hours without breathing Each 
individual excavates its own hole, a tunnel leading into a roomy 
chamber, lined with grass and leaves , part of the habitation is 
shared socially by a family of petrels, which is said to occupy 
' tsually the left side, whilst the tuatara itself lives a solitary life 
.The rnale crqaks or grunts much during the pairing season, the 
hard'«helled, long-oval eggs, about 28 mm long, are laid m holes 
m the satid, about ten in one nest, from November to January or 
Februaiy. They contain nearly ripe embryos in the following 
Augpst, but they are not hatched until about thirteen months 
I oldrUi thetneantimc they seem to undergo a kmd of hibernation, 
'ithffir lOasal chambers becoming blocked with prohferatmg 
, eptthrlium, 'i^^hich us resolved shortly before hatching during the 
' southera- aummer In sjiMte of their imposing, rather noble 
appearahCe, when, with their heads erect, they calmly look 
[ ^ibout With theif large quiet eyes, they are dull creatures, but 
diey bite furiously. 

For life' hi'rtory sec A K Newtnan, Trans New Zealand Inst 
^18785, X 322 , Von Haast, ibid (1881), xiv 276 Rcischek, ibid 
?oV, •274, A Deady, ibid (1899), xxxi, 345, Nature, «,g, 340 For 
development G B Howes and H H Swinnertom Trans Zool 
i>oc (1900), x\ 1-86, SIX plates, A Bendy, Quart Journ Mtc Set 
'(189^) 42, pp 1-87, ten plates, and ibid pp 1x1-^153 (panetal eye), 
H. Schaninfiland, Arch mtkr Anat (1900), 56, pp 747-867, places 
.Forfftnatomy ' A Gunther, Phtl Irans (1867), 157, pp 595~629, 
^tOS, A K Newman, quoted above, F J Knox, Trans New 
Zealand Inst (1809), 11 17-20, G Osawa, mihr Anat (1898), 
51, pp 48X-O90, and iVnd 52, pp 208-3O6 (H F G ) 

SPHERiE!)(Gr (rcpalpa, " ball or globe), in geometry, the solid 
or surface traced out by the revolution of a semicircle about its 
diaifieter, this is essentially Euclid’s definition, 1 m the modem 
gepmetry of surfaces it is defined as the quadric surface passing 
through tlie circle at infinity Every pomt is equidistant from 
a fixed point withm the surface, this point is the “ < entre ” the 
constant dlstAncdthe “ radius,” and any line through the centre 
an 4 jntersectiqg the sphere is a “ diameter ” All sections of the 

^ The surfaces formed by revolving a circle about any chord 
also reca^yed att^tion at the hands of the Greeks According to 
Heron and Gemmus thty were discussed under the naino sptre by 
Perseus («, :?oo-iq9 b c ), their sections were termed sptral sections, 
and afc probably th^ same as the htppopede of Fudoxus The 
surface And SoHd traefed by the revolution of thi lesser segment 
of a circle la termed a " spindle ” An anchor ' ring ** or ton, ” 
results when a circle revolves about an axis in its plane. 


sphere are neoessftrily circles, if the cuttmg plann contains the 
centre, the section is sam to be “ meridional,” the curve of inter- 
section IS a “ great circle,” and the solid cut off a hemisphere ” 
If the plane does not contain the centre, the curve of intersection 
IS a “small arcle,” and the solid cut off is a “ segment ” “ Great ’ 
circles may also be defined as circles on a sphere which pass 
through the extremities of a diameter, they are familiar as the 
meridians or lines of longitude of geographers, lines of latitude 
are “ small circles ” The shortest distance between two points 
on a sphere is the arc of the great circle containing the points 
This proposition is the basis of the “ great circle 'jailing ” of 
navigators, and the arc of the great circle is called the “ rhur^b- 
line ” or “ loxodromic curve ” The determination of the 
shortest distance between two small circles on a sphere is gu eii 
in the article Variations, Cai culus of 1 he extremities of the 
diameter perpendicular to a small circle are called the “ poles ” of 
that circle, and the distance from the pole to the circle, measured 
by the arc of the great circle through the pole, is the “ polar 
distance” of the small circle Ihe «:olid enclosed by a small 
circle and the radu vectores from the centre of the sphere is a 
“ spherical sector” , and thesohd contained between twospheric^l 
sectors standing on copolar small circles is a ‘ spbcrieal cone ” A 
“ spherical sector ” and “ spherical cone ” may be also regarded 
as the solids of revolution of a circular sector about one of its 
bounding radn, and about any other line through the vertex 
respectively The solid intercepted between tu 0 parallel planes 
is a “ zone ” 

The geometiy of the sphere was studied by the Creeks Fudid, 
m book xii of his Elements, discusses various propertus tiu, 
sphere, and m book xiii he shows how to inscribe the five ipgular 
polyhodra within it But vnth the sole exception of proving that 
the volumes of spheres are m the triplicate ratio of their diamclers, 
a theorem probably due to Eudoxus, no mention is made of its, 
mensuration This subject was investigated by Archimexles, who, 
by his “ method of exhaustions,” derived the pnncipal tesoits. 
He showed that the surface of a segment is equal to tlie area ot the 
circle whose radius equals the distance from the \ ertex to the base 
of the segment, that the surface of the entire sjihcre is equal to the 
curved surface of the circumscnbing cylinder, and to four times, 
the area of a «eat circle of the sphere, and that the volume is tuo- 
thirds that of the circumscribing cyhnder To Zanodorus (c 200— 
100 B c ) IS doe the important problem m maxima and mmuna 
that for a given surface tne sphere is the solid of maximum volume. 
Calling the radius r, and denoting by re the ratio of the circumfer- 
ence to the dmmeter of a circle, the volume is ^rr*, and thi. surface. 

Archimedes gave his results in the treatise Ibpl rifatfufs jeal 
ToO Ku\iripav, he left unfinished the problem of dividmg a ^here 
mto segments whose volumes are m a given ratio A ‘tomtion 
by means of the parabola and hyperbola was given by Dionysodorua 
of Araisus {c 1st century b c ), and a similar problem — to ppnstruct 
a se^ent equal in volume to a given sclent, and in 1 surface, ta 
anotner segment — was solved by the Arabian mathematician and 
astronomer, A 1 Kuhi 

In analytical geometry, the equation to the sphere 'takes the 
forms X* -h y* + *■ =3 o* and r ^ a, the first applying to rectaogalar 
Cortesiam co-ordmates. the second to polar, the ongm being m both, 
cases at the centre of the sphere If the centre be («, / 3 , 7), the 
Cartesian equation becomes (x — a)* -P (y — 8)® 4- {r 7-)* =» a®, 
consequently the general equation is x* 4- y* +• 2® -p aAx -f- 
2 By 4 - 2 Cx -f D 1=1 o, and it is readily shown fiiat the co-ordmntes, 
of the centre are {— A, — B, — * C) , and the radius A* 4^ t C® — U. 
A sphere can therefore bo described so as to satisfy four given 
conditions Systemb of spheres have charatters analogous to those 
of systems of circles It r, r, be the radii of two spheres, d the 
distance between the oentres, and ^ the angle at which they inter- 
sect, then »=• r® q- r,® 1 2 rr, cos he nee 2 rr, cos — dP — r- — 

This function is named the ’ power ” of tlic two spheres, and it is 
important in the investigation of systems of spheres If the sphere 
r, degenerate to a point, the function zrr, cos has Ihe limit 
this IS the square of the tangent to the sphere from the pomt, and is 
named the ' power of the sphere at the pomt,” or the ' pou er of 
the point with respect to the sphere ” Two sjiheri s int« rs'^clf m 
a plane, and the equation to a system of spheres which intersect 
m a common arcle is x® -|- y® + 2* -f ahx -f D == o m which A 
varies from sphere to sphere, and D is constant for all the spheres, 
the jdano ye being the plane of intersection, and the axis of x the 
line of centres. Corresponding to the radical emtre of three circles, 
it may be shown that four sjmi res hav e a radical centre 1 e that 
there exists a pomt such that the tangents from this pomt to the 
lour sphoces are equal, and that with this pomt as centre, and the 
length of the tangent as radius, a sphere may be ^described wfucK 
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cuts the lour spheres at right angles, this “ orthotomic " sphere 
corresponds to the orthogonal circle of a system of circles 

The investigation of triangles and other figures drawn upon the 
surface of a sphere is all-important in the sciences of astronomy, 
geodesy and geography In astronomy, we are principally con 
corned with the orientation of points on a sphere — the so called 
celestial sphere — with regard to certain planes and points within 
the sphere, this subject is ticatcd m the article Astronomy {Sphen 
taT) In " geodesy,’* and the cognate subject “ figure of the earth,” 
the matter of greatest moment with regard to the sphere is the 
determination of the area of triangles drawn on the surface of a 
sphere — the so-calkcl ' spherical triangles” this 15 a branch of 
trigonometry, and is sturfu d under the name of spherical trigono 
metry In mathem itical geography the problem of representing 
the surface of a sjilitre on a plane is of fundamintal importance, 
this subject IS treated in the article Map 

SPHERES, MUSIC OF THE, m Pythac;orecan philosophy, the 
harmony produced by the hesvcnly bodies m their orbits 
inaudible to human ears Pythagoras (of Arist de Cnelo 11 q) 
held that the movements of st.ars were governed by fixed laws 
which could be expressed m numbers according to the numbers 
which give the harmonv of sounds (see Pythagoras, ad fin ) 
It IS this theory to whu h Shakespc ire alludes m The Mei chant cf 
Venice (Act v 1 srq “ such harmony is m immortal souls but 
« t . we cannot hear it’) According to Gomyicrz {Greek 
Thinkers, 1 118, F ng trans ) “ there was nothing fanciful in the 
Pythagorean doctrine exc cpt only the belief that the differences 
of velocity m the movements of the stars were capable ot 
producing a harmonious orchestration and not merely sounds of 
varying pitch ’ 

SPHERES OF INFLUENCE ” Spheres of influence, 
f* spheres of action,” “ spheres of interest,” “ zones of influence,” 
“ field of operations,” “ Machtsphurc,” “ Intcrcssen- 
De latuoat phiascs in international law which 

have come into use to describe regions as to which nations have 
agreed that one or more of them shall have exclusive liberty 
of action Ihese phrases becxime common after 18S2, whc'n 
the “ scramble for Africa ” began, to describe diplomatic 
arrangements with respect to it Some definitions may be 
quoted— when secretary of slate for the colonies, Lord 
Knutsford, replying to a deputation m 1890, said “^Sphere of 
action ’ IS a term I do not wish to define now, but it amounts 
to this we should not allow the Portuguese, Germans, or anv 
foreign nation or republic to settle down and annex the terntoiy ” 
{quoted mKc&ne's Compendium of Geof;raphy,i 21)4 “The term 
‘ sphere of influence ’ implies an engagement between two states 
that one of them will abstain from interfering or exercising 
influences within certain territories which, as between the con- 
tracting parties, are reserved for the operation of the other ” 
(Ilbert, Government of India, 2nd ed , p 370). “ Untcr ‘ Intcr- 
essensphkre ’ Oder ‘ Machtspharc ’ \ eisteht man namlich das auf 
Grund von Vereinbarungen untcr den betheiligtei Kolomal- 
staaten abgegrenzte Gebiet, inncihalb dessen ein S aat 
ausschliesslich berechtigt 1st, seme koloniale Hcrrschaft durch 
Besitzergreifung Oder Abschluss von Protectoratsvertragen zu 
begrunden,oder doch emen fur die in diescm Qcbiete vorhandenen 
VOlkerschaften massgebenden politischcn Bmfluss auszuubcn ” 
(Stengel, Die deuischen Schutzgebiete, p 18) “ The term 

‘ sphere of influence or sphere of interest ’ has been given an 
extended meaning by recent developments Formerly it was 
used to signify a region wherein a nation, tlirough its citizens, 
had acquired commercial or industrial interests without having 
asserted any political protectorate or suzerainty To-day, as 
used m China and elsewhere, the term applies rather to a region 
pre-empted for further exploitation and possibly for political 
control ” (Dr Reinisch s Politics, pp 60, 61) “ A portion of a 

non-Christian or uncivilized country which is the subject of 
diplomatic arrangements between European states, but has not 
yet developed into a protectorate ” (Jenkyn’s British Rule and 
Jurisdiction beyond the Seas) See also Hall, 6th ed , 129 

The reasons for making these arrangements are to be explained 
partly by reference to the history of international law as to 
occupation The Roman jurists recognized certain “ natural 
modes ” of acquiring property, m particular tradUio and 
ficcupatto-^ The doctrines which the Roma'' mnsts had worked 
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out as to acquisition of pnvate property by occupiation were 
applied to the appropnation by states or their subjects of vacant 
lands {res nulltus), including lands m the possession 0/ 
of barbarous tribes “ Quod enim nullius est, id o/fcov^ivr 
ratione naturali occupanti conceditur ” {Institutes, »a 4 
11 I- 1 2) The Roman law required the animus 
dointnt — there must be seizure for and on behalf of the owner. 
There must be “ apprehensto Apiscimur possessionem corpore 
et ammo, neque per se ammo aut per se corpore ” {Dtg xli 2-3) 
Professing to act on these doctrines, and relying also on an 
assumed right on the part of Christian nations to subdue obdu- 
rate non-Christian communities, the navigators and explorers of 
the 15th and i6th centuries made exorbitant claims Having 
occupied certain points on the coast line, they claimed to have 
occupied a whole island or continent (De Martens 1 462)^ 
They made vast claims under Papal bulls, for example, under 
the bull of Nicholas V of 14154, and the bull of Alexander VI 
of 1494, which assigned to the Poituguese the empire of Gumca 
just discovered It was one of Grotius’s services to diffuse 
sounder ideas, and to point out that Roman law gave no support 
to these pretensions “ Invemre non illud est oculis usurpare, sed 
apprehendere ” {Mate liberum, i 2) He insisted that “ occu- 
patio autem publica eodem modo fit quo pnvata terrrtona sunt 
ex occupationibus populorum ut pnvata dommia ex occupa- 
tionibus singulorum ” In recent times the old doctrine that 
discovery without oicupation confeis an independent nght to 
the land so discovered of any extent is discredited The ten- 
dency IS to insist on actual occupation as a condition of legiti 
mate possession or sovereignly (see correspondence between 
Great Britain and Portugal, State Papers 79, 1062), and 

to treat the discoverer’s nght as merely inchoate Thus, m 
opening the conference at Berhn in 1884, Prmce Bismarck 
said “ Pour qu’une occupation soil considdr6e comme effective, 
j1 est, de plus, h ddsircr que I’acqu^reur manifeste, dans 
delai raisonnable, par des institutions positives, la volontd 
et le pouvoir d’y exercer ses droits et de remplir les devoirs, 
qui cn r^sultent ” I his doctrine is recognized m articles 34 
and 35 of the Geneial Act of Berlin, the former of which states 
that “ any Power which henceforth takes possession of a tract 
of land on the coast of the African comment outside its posses- 
sions, or which being hitherto without such possessions shall 
acquire them, as well as the Power which assumes a protectorate, 
shall accompany the respective act with a notification thereof, 
addressed to the other Signatory Powers of the present act, in 
order to enable them, if need be, to make good any claim of their 
own ” To a similar effect wrote Lord Salisbury in 1887 with 
reference to th' claims of Portugal in East Africa “ Great 
Britain considers that it has been admitted m pimciple by all the 
parties to the act of Berlin that a claim of sovereignty m Africa 
can only be maintained by real occupation of the territory 
claimed, and that the doctrme has been practically applied in 
the recent Zambezi delimitation (State Papers 79, p 1063) No 
paper annexation of territory can pretend to validity as a bar to 
the enterprise of other nations ” At its session at I^iisanne, m 
1889, the Institut de Droit International adopted the followmg 
principles — , 

‘ Article I — L'occiipation d’un tcmtoirc k titrc de souveramet6 
ne pour~a ^tto rcronnuc comme effective quo si eile Irfeurrft Ics 
conditions suivantes 1 “ La pnse de possession d'un temtoire 
cnform6 dans certames limitcs, faite au nom du gouvcinemcnt 
2 “ La notification ofliciclle dt la pnse de possession La pnse de 
possession s’accomplit par r6tablissement d’un pouvoir local re- 
sponsable, pourvu de moyens suffisaiits pour maintonir I’ordre et 
pour assurer I’cxcrcice r^gulur de son autontfi dans Ics hmites du 
terntoire occup6 Ccs moyens pourront ^jrc cnipnmt^s k dcs 
institutions cxistantcs dans Ic pays occupy La notification de 1 a 
pnSe de possession de fait, soit pour la publication dans la forme 
qui, dans chaque 6tat, tst en usage pour la notification des 
actes’ officicls soit par la voio diplomatique Elle conticndra 
la determination approximative des hmites du temtpire occupfe 
{Annuaire x 201) 

This development of international law naturally led to arrange- 
ments as to “ spheres of influence ” Nations which hafl not yet 
settled or occupied, or established protectorates, in regions con- 
tiguous to their existing possessions, were desirous to retain a 
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hold over the former, and proceeded to enter into treaties defining 
the spheres of influence 

The following are some of the chief treaties by which such 
spheres are defined — 

Great Britain and Portugal as to Africa, August 20, 1890, 
November 14, 1S90 and June 11, 1891 t,roi.t Britain and France 
as to Upptr Niger, Januiry 20, 1S91, November 15, 1893, as to 
Lake Chad Great Butam and France as to Siam, Jtjiuary 15, 
ibgo The two governments engage to one another " that neither 
of them will, without the consent of the other in any case or under 
any pretext, adv inre their armed forces into the regions, <S.c " 
They also engage not to acquire within this region any special 
privilege or aelvantige which shall not be enjoyed in common, 
or eepicilly open to Great Britain and Prance or their nationals 
and dependants Great Britain and Italy is to Africa April 15, 
1891, May 5, 1894, ‘ts to region of the Gulf of Aden Congo ancl 
Portugal, May 25, 1891, as to spheres de souvcrunet6 et el'influ- 
ence ” in the region of Lunela Great Britain, Be,lgium and Congo, 
May 12, 1894, IS to the sphere of influence of the independent 
Congo btatc Great Britain and Germany, July i, 1890 anel 
November i-i, 1893, as to East inel Central Africa Great Britain 
and Russia as to th< spheres of influence to the cast of Lake Victoria 
in the rcgiem of the Panins March ii, iSg'j 

As an example of the promises or engagements m such treaties 
may be quoted that between Great Britain and Portugal of the 
20th of August 1 890 Portugal engages that the territory of which 
the limits are defined in article 3 shall not, without the consent 
of Great Britain, be transferred to any other power In the 
treaty between the same powers of the 14th of November 1890 it 
IS stipulated that neither power will make, tender, accept pro- 
tectorates, or exercise any act of sovereignty, &c Sometimes 
a treaty defining spheres of influence declares that such and 
such territory shall be neutral 

In the treaty of delimitation between France and Gcimany of 
the 15th of March 1894, the line of demarcation of the /ones of 
influence of the two states m the region of Lake Chad is drawn, 
and they agree to exercise no political influence in sach spheres 
Each of the states agrees (art 2) to acquire no territory, to 
conclude no treaties, to accept no rights of sovereignty, or pro- 
tectorate, and not “ g^ner ou de eontester I’lnfluence de I’autre 
Puissance dans la zone qui lui est reserv^e ” 

Being the result of treaties, arrangements as to spheres of 
influence bind only the parties thereto As Mr Olney, m his 
correspondence with Lord Salisbury m regard to Venezuela, 
remarked “ Arrangements as to spheres of influence are new 
departures, which certain great European Powers have found 
necessary and convenient in the course of their division among 
themselves of great tracts of the continent of Africa, and which 
find their sanction solely in their reciprocal obligations ” 
(United States No 2, 1896, p 27) 

Some treaties expressly declare that the arrangement shall 
not affect the rights of other powers (Stoerck, Recueil,x\ 1 p 932) 
No doubt, however, the tendency is for spheres of influence to 
become protectorates It may be mentioned that Germany and 
Holland have com hided a treaty (Dec 21, 1897) by which 
the latter agrees to extradite German criminals m spheres 
of influence By an agreement of the 12th of May 1894 between 
Great Britain and the Congo State, the former granted to the 
latter a lease of territories comprised within the sphere of 
influence laid down in the Anglo-German agreement of the 
ist of July 1890 (19 Hertslel, p 179) 

Somewhat akin to the rights of a state m a sphere of influence 
are those possessed by Germany in the zone surrounding the 
protectorate of Kiaochow under the treaty of the 6th of March 
1898, and the rights obtained under treaties with China that 
certain provinces shall not be alienated 

Somewhat similar arrangements as to ports of the sea are not 
unknown, Grotius in his Mare Itberum says “ Illud interim 
fatemur, potuisse inter gentes aliquas convcnire, ut capti 
m mans hac vel ilia parte, hujus aut films reipublicae 
judicium subirent, atque ita ad commoditatem distinguendae 
junsdictionis in man fines describi, quod ipsos quidem earn 
sibi legem ferentes obligat, at alios populos non item, neque 
locum cujus pronrium facit, sed in personas contrahentium jus 
CODStltUlt ” (c< 5>. 


The best known example of a claim to a sphere of influence, 
which IS not the result of any treaty, is the Monroe doctrine, first 
broached by President Monroe in 1823 The Romans had their 
equivalent to the Monroe doctrine, they forbade any Asiatic 
king entering Europe and conquering any part of it, the breach 
of this rule was their chief grievance against Mithradates 
(Montesquieu, De la Grandeur et de la d cadence des romatns, 
(c 6) 

Claims somewhat similar to those relating to spheres of influ- 
ence have been put forward as against the whole world, m virtue 
cf the right of continuity or the doctrine of the ^ 

hinterland Sometimes it is called the “ doctrine of 
contiguity,” or “ droit de vicmit6, de priority, de preemption 
ou d’enclave ” He who occupies a part of a well-defined close or 
fundus, a parcel of land with artificial or natural boundaries, 
which enables him to control the whole area, may be said to 
occupy It He need not be present everywhere, or enter on 
every part of it “ Sufficit quamlibet partem ejus fundi mtroire, 
dum mente et cogitatione hac sit, uti totum fundum usque ad 
termmum velit possidere ” (Dig xli 2,3) In virtue of a supposed 
analogy to such occupation, it has been said that the occupation 
of the mouth of a river is constructive occupation of all its basin 
and tributaries, and that the occupation of part of a territory 
extends to all the country of which it forms physically a part 
A state, having actually oc cupied the coast, may claim to reserve 
to itself the right of occupying from time to time territory lying 
inland (hinterland) In the discussions as to the western boun- 
dary of Louisiana between the commissions of the United States 
and Spam, as to Oregon, as to the claims of the Portuguese m 
East Africa, and as to the boundaries of Venezuela, the question 
of the extent of the rights of the discoverer and occupier came up 
Portugal actually claimed all territory lying between her African 
possessions It has been urged that the subsequent settlement 
within a reasonable time of the mouth of a river, “ particularly 
if none of its branches had been explored prior to such discovery, 
gave the right of occupation, and ultimately of sovereignty, to the 
whole country drained bj such river and its several branches ” 
Another form of the same doctrine is, that the occupier of a part 
of the sea-coast thereby acquires rights “ extending into the 
interior of the country to the sources of the rivers emptying 
within that coast, to all their branches, and the country they 
cover ” (Twiss, Laws of Nations in Time of Peace, p 170, Twiss, 
Oregon Question, 245, Bluntschli, s 282, Phillimore, Cowinen- 
tariesyp 236, International Law, 1 p 128) Lord 

Salisbury referred to “ the modem doctrine of hinterland with 
its inevitable contradictions ” (United States, No 2, 1896, p 12) 
Certainly it is inconsistent with the doctrine, more and more 
received m retent tunes, that effective possession is necessary 
to found a title to sovereignty or control It is akin to the 
extravagant claims of the early Portuguese and Spanish navi- 
gators to territory on which they had never set foot or eyes 
The doctrine of the hinterland is likely to become less important, 
now that Africa has been parcelled out 

Authorities — Twiss, Laws of Nations in Time of Peace (i8<;‘5) 
Phillimorc, Commentaries on International Law, s 230 Salomon, 
L’Occupation des tctntoires sans maitre (1889), Correspondence as 
to Delatioa Bay (Portupal, No i, 1875, p 191) British Counter Case 
Venezuela, No 2 (1899), p 135, Annuatre de I institut de droit 
international, ix 243, x 173, Revue de droit international, xvii 
1 13 XV 111 433 XIX 371, Venezuelan Papers, No 4 (1896), J B 
Moore Diijest of International Law (iqoO), 1 2O8 (J M ) 

SPHERICAL HARMONICS, in mathematics, certain functions 
of fundamental importance m the mathematical theories of 
gravitation, clc( tncity, hydrodynamics, and in other branches 
of physics The term “ spherical harmonic ” is due to Lord 
Kelvin, and is pnmarilv employed to denote either a rational 
integral homogeneous func tion of three variables x, y, z, which 
satisfies the differential equation 

known as Laplace’s equation, or a function which satisfies the 
differential equation, and becomes a rational integral homr- 
geneous function when multiplied by a power of {x^ + -f «*)*• 

XXV. 3ia 
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Of all part ( n'ar integrals of Laplace’s equation, these are of the 
greatest importance m respect of their applications, and were 
the only ones considered by the earlier investigators, the solu- 
tions of potential problems in which the bounding surfaces are 
exactly or approximately spherical are usually expressed as senes 
in which the terms are these spherical harmonics In the wider 
sense of the term, a spherical harmonic is any homogeneous 
function of the variables which satisfies Laplace’s equation, 
the degree of the function bemg not necessarily integral or real, 
and the functions are not necessarily rational in jc, y, z, or single- 
valued , when the term spherical harmonic is used in the nanower 
sense, the functions may, when necessary, be termed ordinary 
spherical harmonias For the treatment of potential problems 
which rehte to spaces bounded by special kinds of surfaces, 
solutions of Laplace’s equation are required which are adapted 
to the particular boundaries, and various classes of such solutions 
have thus ber^n introduced into analysis Such functions are 
usually of a more compheated structure than ordinary spherical 
harmonics, although they possess analogous properties As 
examples we may cite Bessel’s functions m connexion with 
circular cylind^is, Lamp’s functions in connexion with ellipsoids, 
and toroid il functions for anchor rings The theory of such 
functions mav be regarded as embraced under the general term 
harmonic analysis The present article contains an account of 
the principal properties of ordinary spherical harmonics, and some 
indications of the nature and properties of the more important 
of the other classes of functions which occur m harmonic anal} sis 
Spherical and other harmonic functions are of additional impor- 
tance m v ew of the fact that they are largely emploved in the 
treatment of the partial differential equations of physics, other 
than Iwaplace’s equation, as examples of this, we may refer to the 
equation ^ which is fundamental in the theory of con- 

duction of heat and electricity, also to the equation ^ 
which occurs in the theory of the propagation of aerial and 
electro-magnet c v'nvcs The integration under given ccaidi- 
tions of more complu ated equations which oc( ur in the theories 
of hyoro-dyn vui cs aiid elasticity, can in certain cases be effected 
by the use of the functions employed in harmonic analysis 
I Relation b ' j^en ^phencal Harmonics of Positive and Negative 
Degrees — A fiuK Cion whu h is homogen<*ous in x y r of degree 
n in those van tbks and which satisfies Laplace's equation 

IS termed a solul spherical harmonic or simply a sphcncal harmonic 
of degree n The dc>,ree n may be fractional or imaginary, but we 
are at present mu ly c oncerned with the case in which « is a positive 
or negative inte<;cr If y < be replace<l by their values r sin e 
cos <f>, r Sill e 811 <p r C05 0 in poUr co ordinates, a solid sphorjcal 
harmonic takes the form r'f„(6, <^>), the factor /„(fl <p) is called a 
surface harmonic of degree « If f’enote a sphcncal harmonic 
of degree n it miy be shown by differentiation that v^(r"*V„) 
= w(2« -f w + and thus as a particular ca'-e that 

^8^,. un - 1 == o , we have thus the fundamental tlieorera that 
from any sphcncal harmonic V* cf degree n another of degree 
— « — I mav be derived by dividing V„ by All spherical 

harmonics of negative integral degree are obtainable in this way 
from those of positive integral degree This theorem is a par- 
ticular case of tncinore general inversion theorem that if F{;ir, y z) 
IS any function which satisfies the equation (i) the function 




also satisfies the equation 

The ordinary spherical liarmonics of positive integral degree n 
are those which are rational integral functions of ar y, z The 
most general ration il integral function of degree n in three letters 
contains }(« -f i)(« b 2) coefficients , if the e ^pression be substituted 
in (i) v\e hivt on equating the coefficients separately to zero 
1 h(h — i) relations to be satisfied , the most general sphwical 
harmoiiic of the prescribed type tlicrefore contains J(» -f i)(m + 2) 
— \ti(n - i) or2M f I independent constants There exist, there- 
fore 2 n + I independent ordinary harmonics of degree and 
corresponding to each of these there 13 a negative harmonic of 
decree - n — i obtained by dividing by The three inde 

pendent hanaomes of degree i ast x, y, z, the five of degree 3 are 
^ z' ~ x^, yx, tx, xy Every harmonic qf degree n is a hnear 
function of 2 n -b I independent harmonics of the degree. We pro- 
ce^ therefore, to find the letter , 


2 Determination of Harmonics of given Degree — It is clear that a 
function f{ax + by + cz] satisfies the equation (i) if a b, c are 
constants which satisfy the condition a® q 6 ® -|- c** = o , m particular 
the equation is satisfied by [z -f- ix cos o -f ly sin o)" Taking n to 
be a positive integer we proceed to expand this expression in a 
senes of cosines and sines of multiples of o, each term will then 
satisfy (r) separately Denoting by k and y + ix hy t we 
have 

(r-b ixcosa + ty sin «)« = (2 + hht 

\ 2 2kt ZHtf 

which may be wntten as (2Af)-«{(r -f- kff — On expansion by 
Taylor's theorem this becomes 


{2kt) 


XI si vz^ 


U* - 


the differentiation applying to z only as it occurs explicitly, the 
terms involving cos ma, sin ma in this expansion are 

rm indep( 

(«« - 


- sin 


(m -j- m) 1 0~« + « “ (m _ ftt) ! 

where »« == 1, 2, «, and the term independent of a is 

2'‘M I ox" 

On writing 

(y + tx)'^ =» t"*r"'{coH m(p — I sm mf) sin "*9, (v -f ix) -»* = 

»""»"'"(cos mp -f I smmp) sin-'*^ 
and observing that in the expansion of (z ix cos a + ly sm a)'" 
the expressions cos ma sin ma can only occur in the combination 
cos m(<p — o) we see that the relation 

sm 0'‘+«« ,,2 sin -”‘9 


(» + m) 




must hold identically and thus that the terms in the expansion 
reduce to 

- — cos tna cos tn<p sm — i'®)" 

(« -f w) f 2'*-i ^ Bz» + ' 

T 

— Jt — ^ sm ma sin ntip sm — r®)** 

(n + m) 1 2'*-i Sz" + * 

We thus see that the spherical hannonus of degree n are of the 
form 

'’s: 

where m denotes cos 9 , by giving m the values o, i 2 n we thus 
have the 2»» -f i functions required On carrying out the differen- 
tiations we see that the required functions are of the form 

.. ,,, 

where m = o i 2 3 « 

3 Zonal fesseral and Sectorial Harmonics — ^Of the system of 
2w -f I harmonics of degree « only one is symmetrical about the z 
axis, this is 




writing 






we observe that P»(m) has n zeros all lying between ± r, conse 
qucntly the locus of points on a sphere r = a for which P„{fi) 
vanishes is n circles all parallel to the meridian plane tluse Circles 
divide the sphere into zones thus P«(/a) is called the zonal surface 
harmonic of degree n and r"r„(jj.) r-"-'P„{/j.) are the solid zonal 
harmonics of degrees n and ~ n — i The locus of points on a 

sphere for which m</> sm — i)" vanishes consists of 

n — m circles parallel to the meridian plane and m great circles 
through the poles, these circles divide the spherical surface into 
quadrilaterals or ricatpa, except when n — m m which case the 
surface is divided into sectors and the harmonics are therefore 
called tessdfal except those for which m — which ar€ called 


scebonM Denoting (i — h?)' 






by P„(|i), the tesseral 


surface harmomes are tn<p P^(cos 9), where — i 2, 1* — i, 

and th sectorial harmonics are n<p P*(co3 9) The funatiDHS 
P,(ju), denote the expressions 



SPHERICAL HARMONICS 651 




^ n\V 2 2« — I 2 4 2n—i 2n 


3 


}(3) 




(4) 


- (h -m - i) « . « - 2 . I 

2 2 » — I / 

Every ordinary harmonic of deforce « is expressible as a linear func- 
tion of the system of 2 m + i zonal tessera! and sectorial harmonics 
of degree M, thus the gencial form of the surface harmonic is 

cos m<f> + bm sin m<p)P^(fi) (5) 

In the present notation we have 
(z+i^rcoso-fiy sin o)" = I Pr (m) + 22*'” (;r^i 
if we put a — o we thus have 

" *t\ ^ 

(cos «+i sm $ cos <;.)« =< P„(cos 6) ®) 

from this we obtain expressions for P,(cos P^(cos 0) as definite 
integrals 

P„(cos 0) = i (cos 0 + 1 sin 0 cos <py‘d<p 

^ J 0 


nt 


”*(cos 0) = * f (cos 0 -t- 1 sin 0 cos <ft)’>co‘i mrpdtp 
"f J 0 


(t>) 


(n \-m)[ 

4 Denvaiton of Spherical Harmonics by Dtfferenhation — The 
linear character of l^iplace's equation shows that from any solution 
others may be denv tu by differentiation with respect to the variables 
X, y, », or, more generally if 

f(d d d\ 

^\dx> §i) 

denote any rational integral operator, 

is a solution of the equation if V satisfies it This principle has 
been applied by I horoson and Tait to the derivation of the system 
of any integr il decree by operating Ujion i /r which satishes LapUcc s 
equation The operations may be conveniently carried ont by 
means of the following differentiation theorem (See papers by 
Hobson iniixe Messenger of Maihemattes, xxm 115 andPfoc Lond 
Math Soc vol xxiv ) 

, \fH(,x,y,s) (7) 

2 4 2>t — I 2n--3 y 

which IS a particular case of the more general theorem 






I 


d’' 


5! d[r^- 


IF 

il d(r«)’»->'' 

]tn[x,y,z) 




where fn{x, y, z) is a rational integral homogeneous function of 
degree n The harmonic of positive degree n corresponding to 
that of degree — n — i m the expression (7) is 

-- ]uz^,y,z) 

\ 2 2« — 1 2 4 2n — I 2« — 3 j ' ' > / 

It can be verified that even when n is unrestricted this expression 
satisfies Laplace's ecjuation, the sole restriction being that of the 
convergence of the scries 

5 Maxwell s Theory of Poles — Before proceeding to obtain by 
means of (7) the expressions for the zonal tessera! and sectorial 
harmonics, it is convenient to introduce the conception due to 
Maxwell (see Electricity and Magnetism vol 1 ch x ) of the 
poles of a spherical hirmonic Suppose a sphere of any radius 
drawn with its centre at the origin , any line whose direction-cosines 
are I m, n drawn from the origin is called an axis and the point 
where this axis cuts the sphere is called the pole of the axis Differ- 
ent axes will be denoted by suffixes attached to the direction cosines , 
the cosine {hx + miy + n,z)/r of the angle between the radius 
vector r to a point (x y z) and the axis (/,, wi, «,) will be denoted 
by , the cosine of the angle bbtvireen two axes is IJy f 
which will be be denoted by fiiy The operation 


'i + " 


performed upon any function of x y, vs, is spokenof as differeutihtion 
with respect to the axis (/„ m„ n,) and is denoted oy 0/0A, Thfi 
potential function V„ ^ is defined to be the potential due td 
a singular point of degree zero at the origin , s, is called the strengtH 


of the singular point Let a singular polAt of degree zero and 
strength e,„ be on an axis Aj, at a distance from the origin and 
also suppose that the origin is a singular point of strength — 
let e„ be indefinitely increased and a,, indefinitely dinunished but 
so that the product e„a„ is finite and equal to e,,, the origin is then 
said to be a singulir point of the first degree of strength e^ the 
axis being A, Such a singular point is frequently called a doublet 
In a sinular manner by placing two singular points of degree, unity 
and strength c, — c, at a distance o, along an axis and at the 
ongin respectively when «i is indefimtely increased and a, diminished 
so that IS finite and = e^, we obtain a singular point of degree 2 
strength fj at the origin the axes being A, h^ Proceeding in this 
manner we arrive at the conception of a singular point of any degree 
n of strength e„ at the origin the singular point having any n given 
axes Aj, A^, A« If <;>„_, (^ y r) is the potential due to a 
singular point at the origin of degree n — i, and strength e„ 
with axes A, Aj h„ , the potential of a singular point of degree 
n the new axis of wlucn is h„ is the limit of 


- 1 - 1 (^ — ^« y — s — n„a) - 

when 

La = o, Le„ - j = 00, Lae„ . 1 = 

this limit IS 


.-I 

■ e„t 


Since tpQ—iJr we see that the potential V, due to a singular pomt 
at the origin of strength e„ and axes Aj, A3, A„ is given by 


= (- i)’‘e. 


^ I 

'"dhjph^ 


( 8 ) 


5 Expression for a Harmonic with given Poles — ^The result of 
performing the operations in (8) is that V* is oi the form 


n\e. 


X?L 

> +1’ 


where Y* is a surface harmonic of degree n, and will appear as a 
function of the angles which r makes with the n axes and of the 
ingles these axes make with one another- The poles of the n 
axes are uefined to be the poles of the surface harmonics and are 
ilso frequently spoken of as the poles of the solid harmonics 
Y„f, Y^r-*-^ Any spherical hannomc is completely specified by 
means of its poles 

In order to express Y„ in terms of the positions of its poles we 
apply the theorem (7) to the evaluation of V« in (8) On puttmg 

/«( ,y,i) = + f^ry + HrZ), WC hiVO 


Y 

“ 2''n\nl 


2 2n— I "’'2 4.2n — 1 2n— 3 


)x 


n{l,^ + mrV -f- n-j) 

I 


By we shall denote the sum of the products of s of the 

quantities and n — 2s of the quantities \ , in any term each 
suffix IS to occur once and once only, every possible order being 
taken We find 


n(lx y my + nz) 2 (A.'‘)r", L^{lx -f my -f wz) = 22(A«'A»-2)y« 
and generally 

A^n(/T + my + nz) — 2’"m\'i{n’"\’' ^)r—^. 


thus we obtain the {ollowing expression for Y„ the surface har- 
’ ■ ■ 1 poh • 

0 - 


„ sxpret 

monic which has given poles A, A,. A„, 


nl BAjSAg 




(9) 


where S denotes a summation with respect to m from m = o to 
m sr J(m — i), according as » is even or odd This is Maxwell s 
general expression (loc ext ) for a surface harmonic with gi\ en 
poles 

If the poles on a sphere of radius r are denoted by A, B C . 
we obtain from (9) the following expressions for the harmonics of 
the first four degrees — 

Y, = cos PA, Y, = t(3 cos PA cos PB — cos AB), 

Ya = i(i5 cos PA cos PB cos PC — cos PA cos BC — cos PB cos CA 

— cos 1^ cos AB), 

V4 -= J(35 cOj PA cos PB cos PC cos PD — 55 cos I’A cos PB cos CD 

+ 2 CO6 AB cos CD) 

7 Poles of Zonal Tesseral and Sectorial Harmonics — Let the n 
axes of the narmonic coincide with the axis of z, we haVe then by 
(8) the harmonic 

(- 0 - I 

«T — 3r ? 
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applying the theorem {7) to evaluate this expression, we have 

(- d- j (i _ >'V° I 

2 zn — j 2 4 2M— i 2n— 3 / 

- ( 2 «)! /.,_«(>L'ZjLV-a+ X 

the expression on the light side is P^O/) the zonal surface har- 
monic, we have therefore 

The zonal harmonic has therefore all its poles coincident with 
the z axis Next, suppose n ~ m axes coincide with the z axis, 
and that the remaining m axes are distributed symmetrically in 
the plane of x, y at intervals n/m the direction cosines of one of 
them being cos a, sin o, o We have 

+ “"(* + ’M) =f."{ 

Let ( = X + ly, T) =- X — ly, the above product becomes 
0 '■ t’j-' 

which is equal to 








From (7), we find 
(?r*--V3i (ly/ t 




+ (-!)* 


(s)” ] 


2«^! f*s + iL 


> 


"‘(;r±iy)« 


a ( — J)"^^ _^(cos mf ± t sin fK<p) sin'"^| cos’*~*"$ 


hence 


i- (cos m<f> ± t sm »»<;>) Pr(cos $), 


se)] 

Hio) 

se)j 


as we soe on refemng to (4) , we thus obtain the formulae 

^{(1 ) ”-Gi) -)i“^ - «) 

It IS thus seen that the tcsscral harmonics of degree n and order 
tn are those which have n — tn axes coincident with the z axis, and 
the other m axis distributed in the equatonal plane, at angular 
intervals irfm The scctonal harmonics have all their axes in the 
equatonal plane 

8 Determtnatwti of ih« Poles of a given Harmomr — It has been 
shown that a spherical harmonic Y„{x,y,z) can be gem rated by means 
of an operator 

the function /» bemg so chosen that 

Y,u, ,,.)=(- + }/.(*, .). 

this relation shows that if an expression of the form 

(a 2 + y2 + ^f».,(x, y, z) 

IS added to /„(x, y, r),the harmonic YJx, y, z) is unaltered, thus 
if Y« be regarded as given, f„(x, y, z) ~ 0, is not uniquely deter- 
mined, but has an indefinite number 01 values diffenng by multiples 
of X® + y* + In order to determine the poles of a given harmonic, 
ft, must be so chosen that it is resolvable mto linear factors, it will 
be shown that this can be done in one, and only one, way, so that 
the poles are aU real 

If x.y, z are such as to satisfy the two equations Y«(x'. y, z) = 0, 
3*® + y* + ■** = 0, the eouation f„ {x, y, z) is also satisfied , the problem 
of detenmmng the jiotes is therefore eq^uivalent to the algebraical 
one of reducing Y„ to the product of linear factors by means of 
the relation x* + y“ + «* = 0, between the variables Suppose 

^ y„(x, y, x) = An(/,x + m,y + »ji) + + y* + j(x, y, z). 


we see that the plane l^x -f m/y -f =* 0 passes through two of the 
2n generating lines of the imaginary cone + y* + 2® = 0, m which 
that cone is intersected by the cone Y„{x, y, z) ~ 0 Thus a pole 
(l„ ntt, n,) 13 the pole with respect to the cone x* -f- ^ 0 of 

plane passing tnrough two of the generating lines, the number 
of systems of poles is therefore n{2n — i), the number of ways of 
taking the 2n generating lines in pairs Of these systems of poles, 
however, only one is real, viz that in which the lines in each i^aii 
correspond to conjugate complex roots of the equations Y„ = 0, 
+ y® + = 0 Suppose 

X ^ y ^ z 

«j ■+■ ‘^1 “a + “a + 

gives one generating lino, then the conjugate one is given by 
X y z 

«1 - 1^1 ~ 02 — ifii Og — 
and the correspond yig factor lx f- trv + nz is 
lx y '*’1 

a, tfii Og + «3 H <^3 > 

I “1 — ‘^1 «a — ‘fig <*3 — */ 3 s I 

which IS real It is obvious that if any non-conjugate pair of 
roots is taken, the com sponding factor, and therefore the pole, is 
imaginary There is therefore only one system of real poles of a 
given harmonic, and its determination requires the solution of an 
equation of elegrcc zn This theorem is due to Sylvester (Phil 
Mag (1870) 5tli senis, vo] 11 , “ A Note on Spherical Harmonics ") 
g Expression for the Zonal Hatmortc with any Axis — Ihe zonal 
suidaco harmonic, whose axis is in the direction 

K, -1, >3 p + yy' + zz’\ 

r r r \ rr' / 

or P«(cos e cos e' + sm 0 sin e' cos ip — p'), this is expressible as a 
linear function of the system of zonal, tesseral, and scctonal har- 
monics already found It will be observed that it is symmetneal 
with respect to (x, y, z) and (x , y', z'), and must thus be capable of 
being expressed in the fonn 

aoP„(cos «)P„(eos 6') i (cos «)P;r(cos ^')cos — p'), 

and it only remains to determine the co efficients a„ a„. 

To find this expression, we transform (x'x y'y + z'z)**, where 
X, y, z satisfy the condition x* 1 y“ -|- z* = 0, writing ^ = x + ty, 
Tj =* X — <y, {' = x' + ty', = x' — »y', we have 
(xx' 4- yy' + = iWi 4 U'v + 

wluch equals 

the summation bemg taken for all values of a and b, such that 
the values a — 0, 6 = 0 corresponding to the term 
(zzY Using the relation (77 — — z*, this becomes 

{(V£)“ (£'u)‘'-*}z'«- + *, 

putting a — b m, the coefficient of £"‘z"'"‘, on the nght side is 




yn"* + ^ (m -f b)\(n — m — 26)1 




from b 0 fob ~ \{n — m), or l(n — m — 1), according as « — w 
13 even or odd This coefficient is equal to 

\ 2 zm+2 ^ ’ 

+ 7ir^»H:7-2m+3 ^ J ' 

in order to evaluate this coefficunt, put z — i, x' — « cos a, 
y' — t sm a, then this coefficient is that of (» cos a + sm a)'”, or of 
jq expansion of (z' -f- ix' cos a -f ly' sm a)" m powers of 
and e'^, this has been already found, thus the coefficient is 

Sinularly the coefficient of ri”’z" ”* is 

hence we have 

~-{xy+yy'+zzY=>x^PH{cos O') +n!siC(cos 0^{cos »«<.'(£'- 




In this result, change <r, y, z into 

0 3 3 
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and let each side operate on i/r, then in virtue of (10), we have 
*bP,(co 8 cos S'+sin asin a' cos'^^) 

= P„(cos fl)P«(cos «') +23 ^^^{p^(co 3 a)Pr(co8 a')cos — (11) 

which IS known as the aachtion theorem for the function P» 

It has incidentally been proved that 

_ ^ - l )co 8 >»-»«-«a sm^a + 1 . (12) 

2 2m + 2 J 

which IS an expression for P« (cos 9) alternative to (4) 

10 Legendres Coefficients — The reciprocal of the distance of a 
point (r, 9, 4») from a point on the z axis distant r" from the origin 13 
(r3-2yy> + r'«)‘* 

which satisfies Liplaccs equation, /u denoting cos a Writing 
this expression in the forms 

it lb seen that when r ^ r', the expression can be expanded in a 
conveigent scries of powers of rfr', and when r' •=" r m a. convergent 
sciies of powers of r'jr We have, when A®(2ji* — 1 

(I - 2 A^ 4 A^)“ * = I + h{ 2 n - A) + Pa«( 2 /i - hf + 

+--V' 

2 4 

and since the senes is absolutely convergent, it may be rearranged 
as a senes of powers of A, the coefficient of A« is then found to be 
I 3 S 2n — I f w(ri— i) ,,.8 — t)(m - 2)(w— ■() ,.4 ^ 

I 2 i n V 2 2 n--t 2 4 2 n~i 211 — ^'^ J 

this IS the expression we have already denoted by P«(m). thus 

(I - 2A^ + a^) ■ ^ = Po(m) + ap,(m) i + A''P„(m) + , (n) 

the function PmM may thus be defined as the coefficient of A" m 
this expansion, and from this point of view is called the Legendre s 
coefficient or Legendre's function of degree «, and is identical with 
the zonal harmonic It may be shown that the expansion is valid 
for all real and complex values of A and fi, such tl^ mod A is less 
than the smaller of the two numbers mod (/u ± — i) Wo now 

see that 

(rS — 2rr' ^ 

IS expressible In the form 


:J.h’‘{2(t — A)" + 




when f < r', or 


xir” + 




when r' < r, it follows that the two expressions 
arc solutions of Laplace s equation 

Th- values of the first few Legendre s coefficients arc 

PM = I. PM = fi, PM = - I), PsCm) = |(5M* - 3/*) 

P4(/“) = §(35m^ - 30i““+ 3 ), PM == — 70 /^ X5/*) 

PM = ;^(23Im'‘ - 3I5m* + 105^8 _ 3 )^ p^(^) ^ ^(i2M - OgM 

^ A I 3i5fP~35f^) 

We find also 

P«(i) P„(-i) =(-i)« 

P„(0) = 0, or (- 

' 2 4 « 

according as n is odd or even , these \ allies may be at once obtamed 
from the expansion (13), by putting fx — j, o, — 1 

II Additional Expressions for Legendre’s LocffiLtents — The 
expression (3) for P„(yu) may be wntt( n in the form 

n ! \ ’ ,,x:( n i — n \ I \ 

Mith the usual notation for hypergeometne senes 
On wnting this senes in the reverse order 


PM = (- 1)*"- 


(S’ 


n n + I I 
~ 2’ 2 ' 2’ 




From the identity 

(i — 2A cos + A*)** as (i — Ae‘*)"i(r — 
it can be shown that 

3.J J cos ne 4- ^-cos {n — 2)9 


P,(cos 9) = 


246 


--J{a 


i (n - 4)9 +} I14) 


I 3 «(» - I) 

By (13) or by the formula 

i)« 

which IS known as Kodrigue s formula, we may prove that 
P«{cos S) = I - (^ 1 )? sin*» 1- (« + 2)(n4 - i)n(n-i) 


= r^M 4- I, — n, I, sin®!^ 
2 12 - 2 


Also that 

P„(cos $) — cos2<*^ 1 1 _ tan®-® + ~ ll? tan^f. — 

2 I I- 2 12- 2 


(15) 


(16) 


= COb^^” 

By means of the identity 

(, - .V + *') ■ * = (t - M ■ ■{ ■ + ® '_“4 } ' '■ 

it may be shoun that 

P„(cosO)^cob««{i- tan^fl- } 

- cos«0l ( - In, i - In, I - tan-0) (17) 

Laplaces definite inttgral expression (0) may be transformed 

into the expression 

£ f ” , 

nj — isltt.- — 1 cos(//)'' + ‘* 
by means of the relation 

((u f sZ/e* — I cos ip){ix — — i cos 1^) =» I 

Two definite integral expressions for P„{fi) given by Dinchlet have 
been put by Mehler into the forms 


l>„(cos 9) - ^ j 


^ / * cos + 


=^4, =-/**'- 
>9 ^ ffJ 9 s 


Bin 




Vz cos 4> — ~2 cos 9“'^ « \/2 cose — aCOS(^“' 

Wlicn n is large and 9 is not nearly equal to o or to » an approximate 
value of P«(cos e) is {a/wir sm sin {(» f \)9 + i»} 

12 Relations between successive Legendre's Coefficients and their 
Derivatives — If (i — aA^ 4- A^ "I be denoted by u, we find 

(i-2AM-bA«)^4-(A-M)«=0, 

on substituting SA^P^ for u, and Equating to zero the coefficient of 
A’* we obtain the relation 

tiP« - {in - i)fxPn-i + {« - =- 0 

From Laplace s definite integral, or otherwise, we find 


' dfi. 

We may also show that 


-(»-M)0«P"-P" + i) 




{n + i)P« - 


dh dn 


{in + i)P-. = 

df* dfx 

{in 4 - -= (» H- 1) - 4-1 

dfx dfx 




{zn + i){fx^~ 1)' 


dr, 




= n(n4- l)(P« + i-P„-j) 


^ (2„ _ 4. (2„ _5)P„.^ 4. (2^ _ 9)P,..,4. 

the last term being 3P, or P, according as « is ev en or odd 

13 Integral Properties of legendre's Coefficients — It may be t, 
shown that if P„(/u) be multiplied by any one t)f the numbers i, 
n" fi” 'and the product be integrated between the limits i, — I 
with respect to /x the result is zero thus 


j ^fx*P»ia)dn — 0, a = 0, I, 2, n — i 
To prove this theorem we ha\ e 

J^^fx*PMd/x = ^ ^*dix»^^^ ~ 


(18) 


4iccordmg as n is even or odd 
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on integrati:^ the expression A times by parts and remembering 
that (ft** — r)" and its fitM: 1 derivatives all vanish when -= ± i, 

the tlieorem is established This theorem derives additional 
importance from the fact that it may be shown that AP»(/ii) is the 
only rational integral function of degree n which has this property, 
from this arises the unportance of the functions P„ in the theory of 
qi^fatures 

The theorem which lies at the root of the applicability of the 
functions P„ to potential problems is that if n and n' are unequal 
integers 


/■ 


P„(m)P«(m)^»* = 0 , 


(19) 


which may be stated by saying that the integral of the product of 
two Legendre’s coefficients of different degree taken over the whole 
of a spheric-’ 1 surface with its centre at the orit,in is zero, this is the 
fimdamcnt-il harmonic property of the functions It is immediately 
dwiucible from (18) for if m'ot P„ (/i) is a linear function of powers 
of /u, whose indices are all less than n 

When m' = ti, the integral in (19) becomes ^ {P„(/u)}“(iAt, to 
evaluate this we write it in the form 




xYdf., 


2^n I M ! J - 1 d/i" '' ' a/i*!' 

on integrating n tunes by parts, this becomes 

Mi/> - 

which on putting 

u — i(i — fi, becomes “ u)»du. 


Jljp.MYdM = 


211 + I 


(20) 

14 Expansion of Functions in Senes of Legendre's Coefficients — 
If it be assumed that a function f{n) given arbitrarily in the interval 
/u = - I to -f I can be represented by a senes of Legendre s co- 
efficients ao+o,P,(/i) 1 a Po(/n) + -fa«PK(M)+ and it be assumed 
that the senes converges in general uniformly within the interval 
the Coeffiemnt a can bo determined by using (19) and (20), we 
see that the theorem (19) plays the same part as the property 

expansion of 

functions in senes of circular functions On multiplying the senes 
by Pn (ft), we have 

a„jljPnOt)Yd^ -= 

hence 

^nce the senes b / which /(fi) is in general represented in the interval 

2^^^P- W j\ J{jt')Pu{jt')d,.' (21) 

The proof of the possibility of this representation, including the 
investigation of sufficient conditions as to the nature of the function 
/(fi), that the senes may in general converge to the value of the 
function requires an investigation, for which we have not space, 
similar in character to the corre-spondmg investigations for senes 
of circular functions (see FouniKk's Series) A complete investi- 
gation of this matter is given by Hobson Proc Lond Math Soc 
2nd senes, vol 6 p 388, and vol 7, p 24 See also Dim’s Sene dt 
Fourier 

The expansion maybe applied to the determination at an external 
and an internal point of the potential due to a distnbution of matter 
of surface density f{jn) placed on a spherical surface r — a If 


Vi 




we see that Vi, V, liave the characteristic properties of potential 
functions for the spaces internal to and external to, the spherical 
surface respectively, moreover, the condition that V» is continuous 
with V, at the surtace r = a, is satisfied The density of a surface 
distribution which produces these potentials is in accordance with 
^jenown theorem in the potential theory, given by 


&ence 


4»\^ dr r 


c — •^^2(2n + i)A„P„(;u) on comparing this with the senes (21), 
we have K„ = J{n')PH(fi)dn\ 


V. - 2«agp.wy’_/(,0P.(,.')i»' 

are the required expressions for the internal and external potentials 
due to the distribution of surface density /(ju) 

1 5 Integral Properties of Spherical Harmonics — The fundamental 
harmonic property of spherical harmonics of which property (ig) 
IS a particular case is that if Y„(x, y z) Z« (x y z) be two (ordinary) 
spherical harmonics then. 


//' 


Y^(x, y, z)Z„ (x, y, x)di, ^ 0. 


(22) 


where n and are unequal the integration being taken for every 
element dS of a spherical surface, of which the origin is the centre 
Since = 0, = 0 we have 




0 , 


(Y„v*Z„ - /„ v2Y„ )didydz^Q. 

the integration being taken through the v olume of the sphere 
radius r, this volume integral may be written 

by a well-known theorem in the integral calculus, the volume 
integr il may be replaced by a surface integral ovei the spherical 
surface, we thus obtain 

on using Euler’s theorem for homogeneous functions this becomes 
!*'“”/ jYnZndS = 0 

whence the theorem (22) which is due to Laplace is proved 
The integral over a spherical surface of the product of a spherical 
harmonic of degree n, and a zonal surface harmonic P„ of the same 
degree the pole of which is at (x' y' z') is given by 

Y„(x, V, z)P„dS = - a» + ^Yn{x', y', z’), (23) 


//- 


_ 4» a” + ^Ynix',y',z’), 

thus the value of the integral depends on the value of the spherical 
harmonic at the pole of the zonal harmonic 
llus theorem may also be written 

d cos e' 4- sm e am e' cos 4> — <p')dijd<p 

=, _4«- Y„{e'p') 

To prove the theorem we observe that V„ is of the form 
«eP«(/“) 2(a« cos mp -f- h,, sm m<p)P'f,' (p) , 

to determine we observe that when p l, 

p4p) = I. p:(m) = 0 

hence a# is equal to the value V„(0) of V„ (d tp) at the pole 0 = 0 
of p„{p) Multqilv by P„{p) and integrate over the surface of the 
sphere of radius unity we then have 

/r/ - <f>Wn{p)dpd<p = li^MYdpdp 

= - 4» a = _4»_v„(0), 

2n -f I “ 2n + i 

if instead of taking /* = i as the pole of P„(/i) we take any other point 
(p' 4>') we obtain the theorem (23) 

If f{x y z) iH a function which is finite and continuous through- 
out the interior of a sphere oi radius R it may be shown that 

Y.{,, ,, ,)/(,. y. 

+ ^ + )y.( 8, ,8 , 8 W ,, ,) 

2 4 2n + 3 2n + 5 J \dx r)y rz) 

where x y z are put equal to zero after the operations have been 
performed the integral being taken over the surface of the sphere 
of radius R (see Hobson " On the Evaluation of a certain Surface 
Integral ” Proc Lond Math Soc vol xxv ) 

The following case of this theorem should be remarked If 
/„(x, y, z) 13 homogeneous and of degree » 

//v.fe r. *)/.(*. y, I’ 

if f„(x y z) is a sphencal harmonic we obtain from this a theorem, 
due to Mpxwell (Electricity, vol 1 ch ix ), 

” a» + 1 


//- 


//■ 


Y.(*, y, y, ‘)dS . 



SPHERICAL HARMONICS 


655 


where are the axes of Y* Two harmonics of the same 

degree are said to be conjugate when the surface integral of their 
pr^uct vaxushes, if Y«, Z« are two such harmonics, the addition 
of^ conjugacy is 

fd d a' 


'W 03 


, ~]Z„(x, y,z )^0 


i^ord Kelvin has shown how to express the conditions that an + i 
harmonics of degree n foim a conjugate system (see li A Report 
1871) 

16 Expansion of a Function in a '■ cries of Spherical Ilarmoi in — 
It can be shown that unde certain restrictions as to the na of a 
function F(/i, <p) given arbitiaiily over the surface of a icre, 
the function can be reprcscntctl by a series of spherical hum uiics 
which converges in gen > 1 uniformly On this assumption we 
see that the terms of th ej cs can be found by the use oI the 
theorems (22), (23) Let i-(/i <f>) be represented by 

VoOi, <{>) + V,(m, <!>)+ + <p) + , 

change fi, 0 into u', 0' and multiply by 

P„{cos 0 cos 0 ' + sin e sin 0 ' cos ^ 

we have then 


0')P„(cos 0 cos ^ -h sin 0 sm 0' cos 0 — p')dft'dp' 

— 0')P«(cos 0 cos 0 ' + sin 0 sin 0' cos 0 — 4 >^)d/x'dip' 

= V.,(0, 0) 

an + 1 ' ’ 

hence the series which represents F(g, 0) is 


r^( 2 n 4- i) 0 ')F«(cos 0 cos 0 ' 


4- sin 0 sm 0 ' cos y — 04 fi'dip' (24) 
A rational integral function of sin 0 cos 0 sin 0 sm 0 cos 0 of 
degree n may be expressed as the sum of v series of spherical har- 
momes by assuming 

AK y, -s) - Y„ f ^‘Y^ 2 4 - »^Y«.4 4 - 
and determining the solid harmonics Y« Y^.j, and then letting 
r =t I, in the result 

Since v^fr^^Yw-ar) — 2s(2n — 2s 4 - i)>'’^'"*Y«.a„ we have 
7 *A - 2(2n — i)Y„ . + 4(2n - 3)>'''Y„ 4 4- 6(2M — 5 )*''*Y^-« + 
vV« = 2 4(2n - 3 )( 2 n - 5 )Y, 4+4 0(2n-5)(2»»- 7)1' Y^.g 4 - 
the last equation being 

V*/* xn n(n 4- i)(n — 2)(n — i) Yo, if » is even, 
or 

V"'V« — (« — i)(« 4 - 2)(n — 3)« Y,. if rt is odd 

from the last equation Yo 01 Yj Is determined then from the pre- 
ceding one Yo or Y, and so on This method is due to Gauss (sec 
Collected Works, v 630) 

As an example of the use of sphencal harmonics in the potential 
theory suppose it required to cUcuUte at in external point the 
potential of a nearly spherical body bounded by r — a(i -f *m) the 
body being made of homogeneous material of density unity, and 
« being a given function of 0 0 the quantity f being so small that 
Its square may be neglected The potential is giv cn by 

jilt j Ja(,i -)• <» ^ _ 2 rr' Cos 7} “ ^dr'dfi'df', 

where 7 is the angle between r and r' , now let u' bo expanded in 
a scries 

Y„(m', 0') + YAm', <P') + + Y«(ji', 00 4 - 

of surface harmonics , we may write the expression for the potential 

4 - ^;^q7jP»(cos 7) + ^r'^dr'dfi.'dttt' 

which IS, 

+ s4i 

on substituting for «' the senes of harmonics, and using (22), (23), 
this becomes 


which IS the required potential at the external point (r, 0 ,^) 

17 The Normal Solutions of Laplace's Equation in Polars - 
Aj ig be the parameters of three orthogonal sets of surfaces the 
agth of ’ " ’ ’ 


lengi 


an elementary arc ds may be expressed by an equation of 


the form 4- where Hj, Hg, H, aire 


functions of h,, h^, A,, which depend on the form of these parameters, 
it IS known that Laplice s equation when expressed with Aj, h^, A 
as independent variables, takes the forn 

0 / H. 0 Vt , 0 / H _li4. Q . . 

^Vh^Hj (AJ 0 Aa VhX <^* 3 / ^* 3 \H,H 4 hhj ' 

In case the crthogunal surfaces are concentric sjiheres, co axial 
circular cones, and planes through the axes of the cones, the para- 
meters are the usual polar eo ordinates r, 0 , 0, and m this case 


Wi 


= I, H4 = 

3 


. Ho 




— thus Laplace s eqn to 
3 A , I crY ^ 


^ 3 / ^dV\ ^ 

br) wnT 0 c0\ li0 1 sm'‘« 00 ^ 

Assume that V -= R00 is a solution, R being a function of i 
© of 0 only, ♦ of 0 only, wo then have 

1 ilr^^) F - ^ 0^) -f ^ ^ = 0 

R dr\ dr 1 o sm 0 d0\ do 1 sin^O i> d<p~ 

d(^dR\ 


only, 


This can only be satisfied if 


R 7 rr\ dr) 


a constant, say 


(26) 


«{« -f i), 4 constant, say — m-, a id 0 satis'" cs the equation 

if we write u for 0, uul yu for sm 0 , this tqu ition b( corni s 

From the equations which determine R, ©, u, it appears tliat 
Laplace s equation is satisfied by 

where « is any solution of (2f)) this product wc m i> sjk ik of as 
the normal solution of Laplaces equation m polar coordinates, 
it will be observed that the constants «, ni may have any real or 
eomplex values 

18 Legendre's 1 quation — If in the above noimal solution wc 
consider the case m — 0, we si e that 


IS the normal form, where «« s ttisfies the equation 

~{(i - + n[n -)- i)u - 0, (27) 

known as Legendre's equation, wc shall here consider the special 
case in which n is a positive integer One solution of (27) will be 
the Legendre s coefficient P„in), and to tinil the complete primitive 
we must find another particular integral in considering liie forms 
of solution w e shall consider fi to be not n.ecess.mly re d. and between 
41 If wc assume 

« S= -f 0 . 4 ^"*-® -f- 4 - 

as a solution, and substitute in the equation (27), wc find that m = n, 
or — n— I, and thus wc have as solutions, on dctcrmming the ratios 
of the eoefficionts in the two eases, 

g/y^x- \ 

1. 2 in — I ) 

and 


ft/ -I- ^ 4 - ( 

\yg«+l 2 2 M 4-3 


3 + 


(w4 - i)(w-l 2)(» + 3)(w i-4) ^ 

4 2 W-I -3 2 « + 5 

the first of these senes is (n integral) finite, and represents P„(ii), 
the second is an infinite aenet. which is eonvirgi at when modyg i 

If we clioosc the constant & to be ^2n -f l’ second 

solution may be denoted by Q«(/x), and is called the Legendre’s 
function of the second kind, thus 

Q.M - -!L.f + + - 

3 5 2 « f I 2 2n 4- 3 ' 

(28) 

5 2n 4 - I m"'*"’ V 2 ’ 2 ’ 2 ’ 

This function Q«(m), thus defined for mod yg > i, is of considerable 
importance in the potential theory When mod yu < i , w e may in a 
similar manner obtain two senes in ascending powers of fx, one 
of which repnsents ?«(/*), and a certain linear function ot the two 
senes represents the analytical continuation of Q„(^) as defined 
above The complete primitive of Legendre’s equation is 
14 = AP„(>i) 4- Ba.(u) 

By the usual rule for obtaining the complete primitive of an ordinary 
differential equanon of the second order when a particular integral 
is known, it can be shown that (27) is satisfied by 


} 

p/n + i 1 4 - 2 2n t 3 £\ 

\~r~' 2 > 2 




d^ 




the lower limit being arbitrary 
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From this form it can be shown that 
=Jp«(m) log 




whore W« i(/i) is a rational integral function of degree n — i in /u, 
!'• can be shown that this form is m agreement with the definition 
of Q„(^) by series, for the case mod n 1 In case mod >e x it is 
convenient to use the symbol Q«(/*) for 

2 I — M 

which IS real when ^ is real and between ± i, the function Q ,(/m) 
in this case is not the analytical continuation of the function 
Qn(h) for mod n i, but differs from it by an imaginary multiple 
of P,(/m) It will be observed that Q„(i) Q«( - l) are infinite, and 
Q„(oo ) = o The function has been expressed by Christoffel 

in the foim 


' + - 


and it can also be exjin ssed m the form 

1 >o{m)P«-.(m) + M -I + P«-,MPo('^) 

It e in easily be shown tht t the formula {z 8 ) is equivalent to 

which IS analogous to Rodrigue s expression for P«(/t) 

Anotht r expression of a similar character is 

It can be shown tint under the condition mod — ^/(M® — i)} 
mod {n — — i)l the function i/(m — «) can be expanded in 

thi form 2(2 »T-i)P„(ii)Q/i(m) this exp-’iision 13 connectetl witn the 
definite inUgral formula for Q„((u) which was used by F Neumann 
as a definition of the function p ,(^) , this is 


Q«W = 


2J - lu —U 


which holds for all values of /u which are not real and between ± x 
From Neumann’s integral can be deduced the formula 

”/i Cr+‘75?‘-i) cosh*!”*" 

which holds for all values of /u which are not real and between 
± I, provided the sign of J{n^ i) is properly chosen, when 
real and greater than i, — i) has its positive value 
By means of the substitution 

{m + — 0 cosh i/,} — i) cosh x} = I, 

the above integral becomes 


Q»M = j - i) cosh x}”dx, wher^ Xo =■ J lc.g, 
tlius 


Phis formula gives a simple means of calculating for small 

values of n tlius 


Qoif^) - 
Q.M = 


2 /i — I 

f^Xo - n/Im® - I) sinh xo “M ^ log - I 

2 — I 


Neumann s integral affords a means of establishing a relation 
between successive Q functions, thus 

nQ„ - (2W - i)mQ.-i + (« - i)Q«-3 

“ i(«) “o 

\gam, it may similarly be proved that 

19 legendre Associated Functions — Returning to the equation 

[26) satisfied by the factor in the normal forms *1" •F^nub uT, 

r~"“‘sin 

ive shall consider the case in which «, m are positive integers, and 
n>m Let m = (>** — then it will be found that v satisfies 

the equation 




, dv j 


If, in Legendre's equation, we difierentiato times, we find 

<■ -'‘•>^5 - *(’” + + (” - "X” + “ + "0 - o; 

it follows that V — , hence =• (m® — 

afx"‘ dn"* 

1 he complete solution of (26) is therefore 
„ (^3 _ 

1, J’ 

when fji 13 real and lies between ± i, the two functions 

a/t”* d/x” 

are called I egendre’s associated functions of degree n, and 
order m, of the first and second kinds respectively When fx is 
not real and between ± i, the same names are given to the two 
functions 

(^3 _ 

dfx"‘ dfx”* 

m eithtr case the functions may be denoted by P«'(/u), Q”’(m) 

It can be shown th it, when fx is real and between ± i 


p;r(iu) = 


(- 1)^/1 4- 


In the same case, we find 

P^+®(cos e) - 2(»» -f- I) cot 0 PIT "^’(cos 0 ) 

+ (n — w)(« + w + i)P,7(cos 0 ) = o, 
(«-»» + 2)P^^jj(cos 0 ) - {zn + 3)mP;;Vj(cos 0 ) 

+ (n + m + i)P,'"(cos fl) =! o 

20 Bessel’s Functions — If we lake for thne orthogonal systems 
of surfaces a system of parallel planes, a system of co-axial circular 
cylinders perpendicular to the planes, and a system of planes 
through the axis of the eylindtrs, the pirametcrs are x, p, the 
cylindrical co-ordinates in that case Hj = i, = i, Hj = i/p, and 
the equation (25) becomes 

, 02V , I 0V , I 02V _ ^ 




■^2- 


To find the normal functions which satisfy this equation, we put 
V =:ZR*, when Z is a function of x only, K of p only, and ♦ of the 
equation then becomes 


J <PZ , 1 /<f2R , I dR\ , I 1 _ 

R\ dp'^ p '3f ) ♦ 5^ 

. I „ 


Z dP 


That this may be satisfied we must have ~ ^ constant, say =» A*, 
^ constant, say = — fw* and R, for which we write u, must 
satisfy the differential equation 

it follows that the normal forms are u(kp), v/her eu{p) 

satisfies the equation 

(f2« , I du 




(29) 


This IS known as Bessel's equation of order m. the particular case 

(30) 


(Fu I I 4. J, 

dp^'^p dp ^ 


corresponding to rn = o, is known as Bessel's equation 

If we s>ol/e the equation (29) in senes, we find by the usual p 
that it IS satisfied by the senes 

p«/i ^ + f! - I , 

2 2m fa 24 2m -f2 2m + 4 j ’ 

the expression 

p 1 — + \ 

2'”n(m)\ a.2m-f2 24 2m -f2 2m +4 J 

or 


/d2”» + "nCm -f M)n(«) 

IS denoted by J»f(p) " 

When tn —o, the solution 

I _ 4. P* _ 

of the equation (30) is denoted by Jo(p) or by J(p) 
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The function J«(p) is called Bessel’s function of order m, and 
To(p) simply Bessel's function, the senes are convergent for nil 
finite values of p 

The equation (zo) is rns.ltercd by changing m into -- tn, it follows 
that J-mip) IS a second solution of (29), thus in general 

IS the complete primitive of (29) However, m the most impor ant 
case, tliatinwhieh w is rn intt g-r, the solutions J .m(p), J».(p) ari, not 
distinct, for J -»«(p) may be wntten m the form 


(O' 


? ( ziy 

jn^- tn)nln) 


+ ( - 1 )- 


V2; ^n(m + p)n(p)[z/ 


now n(n — m) is infinite when tn is an mtigc-, ?"d « < tv thus the 
first part of the expression vanishes, and the steond part is 
(— i)"’J>«(p), hence when m is an integer J -m(p) = (— i)"'J «(p), and 
the second solution remtins to be found 

Besstl s Functions of the Second Kind — When mi ict a rrsl 
integer, we have see tint any linear function of ]„(/»), J-»i(p) 
satisfies the equation of order m The Bessel s function of the 
seeond kind of order >/iib h fined as thi p,.r+iciil-r liiK r lunctioa 


'(>’) - J ,{o) 

Slu zyyiv ’ 


and may be denoted b' Y,,(p) this definition h s ^he advantage 
of giving a meaning to \ m the case m which m is an integer 
for it may be cvalu-=t<d as a limiting form 0/0, aid the limit will 
satisfy the equation (29; Ihc only failing c*' < 's when m is hall 
an odd integer, in that ease wo take cos mtt \ „ {p) o a second finite 
solution of the dilfercntial equation 
When m is an integer, we Iiavo 

Y»w . , - _o 

on carrying out the differentiations, and proeceding to the limit 
we find 

v.w= log? + 

n = 0 


+ 


I / p V - n >-i) / pY’* 
2\2j 2 ^ n(») \z) 


where t(»») denotes n'(M)/n(«) 

When m = o we have the second solution of (30) given by 


2T Relations between Bessel's Functions of Different Orders — Since 
M,«(p) satisfies Laplace’s equation, it follows that 

sm “'"W satisfies the ditfercntial equation 




(31) 


The linear character of this equatio 1 shows tliat if « is any solution 



IS also one, f denoting a rational ' egral function of the operators 
Let I, V denofe ;r + »v, t — t' n since satisfies 

the differential equation, so aLo 

or 

thus wc have 


d[p- 




wheie C 13 a const ml t , ( J,,(p),we have u,„^p — Jm+Ap), 
and by compa” iglhetoc ^ i its of p"' + ^, wc find C -a: (—2)/, hence 


+ - { - 2)V«+/^{p-J,„(p)}. 

and changing m into — n, wo find 


In a similar manner it can bo proved that 

J- 

From the definition of Y„(p), and applying tht above analysis, wc 
prove that 

and 


As particular cases of the above formul le, we find 

J/W - ( - - I - Y,(,) 

22 Bc'^sel s J unctions as Coefficn, fs i n ' ipanston — It is clear 
that /> — cr ^ip Mn c/) __ ^1, (iiifirential equation 

(3i),henci if Ih' etx]>onenti h bo expanded in fries of cosines ani 
sines of multi])li s ot <;> tli< eoi fheitnls must hi Bi sstl s functions, 
which it IS easy tf» s < c of tlu first Kind 1 o expand "f*, put 
—t w( h'’\' h .1 to expand hn powers of t Multiplying 

together th< t\i j aosolutiiy convergent senes 

'-2':.’’ (i) 


wc obtiin for the ceKfueienl of t”* m the product 

I- e® . + )orJ„(p), 

2»«»j n, z zin -r 2 2 4 2«i + 2 2W T 4 J •' 

hence 

eiP(t-tB - J„(p) +tj,(p} + f t'-JJp) + \ f 

-^-Ui(p)+ "’Jpp.ipJJ 

= 2^’'J«(p) 


the Bessel’s functions were defined by SchJomilrh as the coefficients 
of the powers of / m the expansion of \ '’nd many of the 

properties of the functions eau be deduced from this expansion 
By differentiating both sides of (32) with respect to t and equatmg 
the coefficients of f " * on both sides, we find the relation 


i(p)+J^- + i(f')- --J«(p), 

P 

which connects three consecutive fmclions Again, by differ- 
entiating both sides of (iz) with respect to p, and equating the 
coefficients of corresponding terms, we find 


In (32), let t — and equate the real and imaginary parts, we 
have then 

cos (p sin <p) = Jo(p) + 2jg(p) cos 2<p + 2j3(p) cos 3^ -1- 
sin (p sm <p) = 2ji(p) sin (p + 2j3(p) sm 3<p 4- 
we obtain exnansions of cos (p cos <f>), sin (p cos *), by changing p 
into i —<f> On comparing the se expansions with Fourier’s senes, 
we find expressions for J,„(p) as definite integrals, thus 

J(>(p) — ^ / (psnip) dip, J„,(p) = ^cos (p sm p) cos tnpdp{m even) 

J«(p)=— (p sm p) sm mpdp {m odd) 


It can easily bo deduced that when tn is any positive integer 

J» (p) = ^j "cos (mp - P sm p)dp 

23 Bessel’s Fumtions as Lttyitts of I rperdrt s Functions — The 
s item of orthfigon il surfaces whose parameters are cylmdneal co 
o" 'mates may be obtained as a limit ing case of those whose para 
meters art polar eo ordinati s when th« cfntre of the spheres moves 
off to an indefinite ehstance from the portion of s]iaco which is con- 
templated It would therefore be exoccled that the normal forma 

e would bo denvable as limits ofy « -iB7(eos 

anel we shdl show that this is actually the cise L O be the centre 
of the spheres, take os new ongin a ixnnt C on the axis of z, such 
tnat OC — a let P be a point whose polar co ordinates are r, e, p 
referred to O as origin, and cylindrical co ordinates p, z, p referred 
to C as ongin w e have 

patfsm 9 , z^r cos 9— a, hence^0"p»(cos 9)=sec«e^i -f £yp„(cos 9 ) 
Now let O move off to an mfimte distance from C, so that a becomes 
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infinite, and at the same time let n become infinite m such a way 
that w/a has a finite value \ Then 

L sec- 0 = L^sec = i, l('i + = e^» 

and it remains to find the limiting value of P«(cos 9) From tho 
series (15), it may be at once proved that 

?,(«««) = + 

where J 13 some number numerically less than unity and m is a fixed 
finite qu intity bullicu ntly lirgo, on ^ ^ ig to tho limit, wo 

have 


L,..(cos - + ( - 


(2^ 


where 8j is less than unity 
Hence 


= Jo(V) 


Again, smee 


Pr(cos P) =. sin- % 

' d{cosey» ’ 


."(0035')= 


p,n <f'"P„(coS I) 


= ( - 2)'-^.' 


dif^r 


^L^»»-«p;r(u)3^) = j„(p) 

It may be shown that Yq(p) is obtamablc as the limit of Q«^co3 
the zonal harmonic of the second kind, and that 
Y«(p)=L«-'«q;:'(cos f] 

24 Definite Integral Solutions of Bessel’s Fquatton — Bessel s 
equation oi order m, where nt is unrestricted, is satisfied by the 

expression p"‘j * dt, where the path of mtegration is either 

a curve which is closed on the Riemann s surface on which tho 
integrand is represented, or is taki n between hrmts, at each of which 
eip/^fl — 1)"*+* IS zero The equation is also satisfied by the expres 

Gion h~'"~^dt where the integral is taken along a closed 

path as before, or between limits at each of which e^P^^ 
vanishes 

The following definite integral expressions for Bessel s functions 
are denvable from these fundamental forms 

“ n( 

where the real part of m + i is positive 
Ym(p) + iiri e'^"'‘secwir J„(p) 

= ) ~\ 2 )"*/” ^ 

where the real parts of m + i, p are positive if p is purely 
imaginary and positive the upiier limit may be replaced by « 

Y«(p) - i*. sec mx J^(p) 

- i-m)f p\'» foo 

Jo 


"■‘fl - ‘P CM gjnh ^fpdip 


under the same restrictions as in the last case, if ^ is a negative 
imaginary number, we may put 00 for the upper limit 
If p IS real and positive 


sm (p cosh 

Yo(p) « /” cos {p cosh ((>)d<p 


ajj Bessel's Functions with Imaginary Argument — The functions 
with purely imaginary argument are of such importance in connexion 
with pertain differential equations of physics that a special notation 


has been introduced for them We denote the two solutions of the 
equation 

dhs . i du 

loW. Ko(r) when 

loW = ^ + 25 + 

=■ JL J^cosh (r cos <p)d<p, 

and 

KoW = Yo(ir) +^xJo(.r) = j e ^df - cos (r slnh ,l^)dif> 

The particular integral Kq(r) is so chosi n tliat it van shes when 
r IS real and infimte, it is also represented by 

/■ V('<' - •)“*“ 

1 ho solutions of the equation 


and by 




dr^ r dr 
are denoted by \m{y), K,„(>'), where 


^2 2tn + z 2 4 zm + 2 2»M 4-4 




wh< n tn IS an integer, and 
K„,(r) =» (2r)'-J^;j- 


_ J cosh {y cos <t») bm^”’<f>d(p 


find also 

U(r) = 

135 (2W - 

K«(f) = Ll~ ‘ sinh ‘■'»q,d<p 

135 [zm - ijJ 0 

= ( - D-j 5 

26 The Asymptotic Sates for Bessel’s Functions — It may be 
shown, by means of definite integral expresMoas for the Bessel's 
functions, that 

T 


J,.W - I- cos (-; h = - p) + Q sm (5' 4 

see wx P sm (’"T - p) - Q cos -p)} 

where P and Q denote the senes 

p ^ (4wg- i«)(4wg-3^ 

I 2 {8p)^ 

(gm^ ~ i’»)(4W» - 3=0(4 wg -5’^(4m--7^ _ 

I 2 3 4{Sp)* 

O — 3^) (4>«“ -:_5j) , 

^ 1 8p 12 3 (8p)* 

These senes for P, Q are divergent unless m is half an odd integer, 
but it c in be shown that they may be used for caleulating the values 
of the functions, as they have the property that if in the calculation 
we stop at any term, the error in the value of the function is less 
than the next term, thus m using the senes for calculation, we must 
stop at a term which is small In such senes the remainder 
after n terms has a imnimum for some value of n, and for greater 
values of n increases beyond all limits, such senes are called; semi- 
convergent or asymptotic 

We have as particular cases of such senes — 

when m is an integer, 

K-M- + J 

- '"rs" + - } 

27 The Bessel's functions of degree half an odd integer are of special 
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importance m connexion with the ditierential equations of physics 
The two equations 






are reducible by moans of the substitutions M « o, « =i » to 
the form j t; = o If wo suppose e to be a function of r only, 
this last differential equation takes the form 


so that V has the values 


(P{vr) 


4 - vr 


o, 


sin vjr, cos r/y, 


that the function K ,(■») no real zeros unless « — 2^4- 5 wbeie k 
IS ai integer when it has one rtil iv "ativc zero, and that K„(xr) 
has no purely imaginary ^cros, and no ycro wlwbc real part is 

positive, other than those at infinity When i > « -> o, K„{i) has 
no zeros other than those at infinity, when 2 ' n> r, it has one 
zero whose real part is negative, and wlien m + ^ ^ n » m where m 
IS an integer, tnere are m zeros wliose ruil parts are negative 
When n is an integer, K„(^) has n zeros with rn gilive real parts 
29 '^pherotdal Harmonics — For potential problems in which the 
boundary is an ellipsoid of revolution, the co ordinates to be used 
are y, B, tp where in the case of a prolate spheroid 

I sin 9 cos <p, y .r= cs/y 8 — I sin B sm ip z ==1 cr cos 6, 


m order to obtain more gem ml solutions of the equation 
we may operate on 

Sin /y < os y/y 

with the OTierator 

ri .3 

xix' dy cii/’ 

where Y„ (x, y, t) is any spherical solid harmonic of degree n The 
result of the opemtioti may be at onct obtained by taking Y« (x, y z\ 
for fnix, y, z) in the theorem ( 7 '), we thus find as solutions, of 
4 - V = o, the expressions 


YJ 


Y«(x. y, z) 


fi?" sm 

3M- ' 




By recurring to the difimtion of thi function J«,(y), we soc that 
- /« /zp , r* "I /z siny 

Jiw - - n ' rmi - ] “ V 7 o/r* 

thus 

,-ijiW = v'f'”.:. 

Using the relation between Bessel’s functions whose oraers differ 
by an mtegi r we have _ 

J«+iW = < - 






It may be shown at once that 


d" cos y 

d{r-y> ~ 


IS a second solution of Besstl’s equation of order n 4- i. thus the 
differentiil equation 4 - 1 / - o is satisfied by the expressions 


Y„(;r, y, zy- 




and by tfie corresponding expt«“>9ion '"fh a second solution of 
Bessels equition instead of J« 4 j(y), if <p) denotes a surface 

harmonic of degree n, the i xprcssion 

IS a solution of the equation | d — o 

The Bessd's functions of degree half an odd integer are the only 
ones which arc exprcssibU m a closetl form involving no transcen 
dental functions other than circular functions It will be observed 
that in this case the sfini convergent struts for becomes a fimti 
one as the cxpnssions F Q then break off after a finite number 
of terms 

28 The Zeros of Bessels Functions — The determination of the 
position of the zeros of the Bessel’s functions, and the values of thi 
argument at which they occur, have been investigated by Hurwitz 
(Math Ann vol xxxm ), and more completely by H M Macdonald 
(Proc Lond Math Sre vols xxix xxx ) It has been shown that 
the zeros of arc all real and associated with the singular 

point at mfimty when n is real and > — t, and that all the real zeros 
of ]h(*)Ix" when n is real and < — i, and not an integer, arc 
associated with the essential singularity at mfimty When » is a 
negative integer — m, ]„{z)lz>‘ lias, m addition, 2 m real zeros co- 
incident at the origin When n — tn — v, m being a positive 
integer, and i >«> o, ]„(z)lt* has a finite number 2 m of zeros which 
are not associated with the essential singularity If « is real, and 
starts with any positive value, the zeros nearest the origin approach 
t as « diminishes, two of thtm reaching it when « — t, and two 

more reach it whenever n passes through a negative integral value, 
tliese zeros then become complex for values of n not integral The 
zeros of JnCe)/*" are separated by those of one zero of 

the latter, and one only, lies between two consecutive zeros of 
When n is real and > - i, all the zeros of ]n(*)lt* are 
given by a formula duo to Stokes, the m'* positive zero in order of 
magmtude is given by 

, . _ &o . 

oa 3 (ouY 

where a 4- — i) I* has been shown by Macdoi aid 


the suifaces r ~ Tq, B ^ Bo, <p — <po are confocal prolate spheroids, 
confocal hyperboloids of revolution, and planes passing through 
the axis of revolution We may suppose r to range from i to 00 , 
0 from o to IT, and <p from o to 2 t, every point in space has then 
unique co-ordinates y, B, tp 

For oblate spheroids, the corresponding co-ordinates are y, 6 , ^ 
given by 

X = c \/y* -r * sm cos <p, y == c -Jy® -f- i sm 9 sin (p, z — cr cos 
where 

o< r<aa,o<6<w, o<<p< 2 t, 

these may be obtained from those for the prolate spheroid by chang- 
ing c into — ic, and r into ir 

Taking ihc case of the prolate spheroid, Laplace's equation 
becomes 


0 




rail's. 

sm 9 d9\ 


rV\ I y® - cos®g 
d$)' {y® — i)sm ®9 0 ^ 


o. 


and it will be found that the normal solutions are 


p:(r)l P:(co3 «)}co9 

Q:(»')jQ:(cose)j^“i ^ 


For the space inside a bounding spheroid the appiopnate normal 
! forms are P”(y)P”(cos where n, m arc positive mti^ers, 

j and for the external space 

I Q;;’(y)p;;‘(cos 

For the case of an oblate spheroid, P”(»>'), take the place 

of P,7(y), Q7W 

30 Toroidal Functions — For potential problems connected with 
the anchor-ring, the following cooidmatts are appropriate If 
A, B are ixunts at the extremities of a diamt ter of a fixed circle, and 
P IS any ixiint in the plane PAB which is perpendicular to the 
plane of the fixed circle, let P = log(AP/BP). 9 = z. APB, and let 
tp be the angle the plane APB makes with a fixed plane through the 
axis of the ciiclc Let 0 be nstneted to he betwteu — t and x, a 
discontinuity in its value arising as we pass through the circle, so 
that within the circumference S is x on tlie uppir side of the circle, 
and — X on the lower side 0 is zero in the plane of tne circle outside 
the circumfert nec p may have any value between — oo and oo, and 
<p any value between o and 2 x The position of a jjomt thi n uniquely 
repicscnted by the co-ordmates p, 0, winch arc the piramcters 
of a system of tores with the fixed ciicle as limiting circle, a system 
of bowls with the fixed circle as common rim, and a sj stem of planes 
through the axis of the tores If x, v, z aie the co ordinates of a 
point referred to axes, two of which x y are in the plane of the circle 
and the third along its axis, we find that 

P , cos tp, y ^ ^ inti, 

cosh p— cos 0 cosh p— cos 0 cosh p— cos 0 

where a is the radius of the fixed circle 
Laplace’s equation reduces to 

0 f sinh p 0V\ 1 0 f smh p 0V\ . i 0»V __ 

0;;i“p“~ Iv / 001 1* 00 I smh P 0^® ' ’ 


when P denotes ^/(cosh p — cos 0 ) It can be shown that this 
equation is satisfied by 


^/(cosh p — cos 0 ) 


PT- i(cosh p) cos 
^(cosh p) sm 


nB 


cos 

sin 


mp, 


the functions Pjj*. j(cosh p), Q 7 - j(cosh p) required for the potential 
problems, are associated Legendre s functions of degree « — J, half 
an odd integer, of integral order m, and of argument real and greater 
than unity these arc known as toroidal functions For the space 
external to a boundary tore the function y 7 -j(<^sh p) must be 
used, and for the mtcrnal space P^- j(cosh p) 



66o SPHERICAL HARMONICS 


The following expressions may be given for the toroidal 
functions — 




d<i> 

(cosh p 4- binh p cos 


i=s f' (cosh p + sinh p cos <p)’* ~ * cos m<pdi^ 

» n(n — i) I 0 

1 Co cosh n<b , 

„ - p) ~V 1 0 cos^hp^ 2 co'sh <p ^ 

Q,..(coshrt = (- 

— siiili p cosh cosh niwdw 


«(-i)«l2'«n(m-i)n(-i) smh '"pf" - 
» jo ( 


cos 




5 (2 cosh p — 2 COS (^)'"+4 

The relations between functions for three consecutive values of 
the degree or the order art 


2« cosh pP"'_ j(cosh p) — (m — m + t p) 

~ (h f w — j(cosh p) —o 

P* -^j“(cosh p) f 2(m + i) coth pP^''-'^j\<'0''b p) 


— (« - Ml - i)(lH Ml 4 ^)P^_ j(cosh p) = o, 

with relations idtntical in form for the functions Q^- j(cosh p) 

The function _ ^(cosli p) is t \p msiblc in th< form 

H(»l - i)n(_-_Jr) - ( 1 t J)pp ( j n + I, n + I, e~ \ 
n(w) iz -r 2, -I , „ 

which IS useful for calculition of the function when p is not small 
- j(cosh p) can also be expressed in terms of P " ^ by a somewhat 
compile'’ ted formula 

31 Elltl>soidal Harmonics '-In order to treat potential (iroblcms 
in which the boundcary suifaec is an ellipsoid, Lam6 took as co- 
ordi lates the paramt t( rs p, m, v of systems of confocal ellipsoids, 
hj'pcrboloids of one sheet, and of two sheets, these co ordinates 
are three roots of the equ vtion 

we thence find that 

^_Pl*i' „ _ s/p- — K^ — 

where ^ p* < A®, and A® ^ ^ o 

We find from these values of x, y, x 


idx)‘ + (dy)» 4 - {dx)^ 


. (p 3 - M°)(P^ - »*), 

•(p--A-^)(p5-AV 


4. 


;(dp)» 4 - 


(p^ - 




and on applying the general transformation of Laplace's equation 
that equation bceomes 

/ a , ,0 n,?FV ^ 

~ ’ w “ '‘■'s? “ ’ 

where {, rj, C defined bv the formulae 

fi /"p dp /■m_ 

J h’Jp^ — A- vp'- — A ’* ^ j A — pi*** 




which are eqmvdent to 

p = kdn{k(, ki), n — Ar/«(K — Aij, Ai), v = ksn{k(, A,'), 
where A,''* denote the qii intities i — A^/A“, A7A- and K denotes 
the complete elliptic integral 
Air 

J 0 *yi — A,*® sin'^iji 


It can now be shown that Laplace's equation is satisfied by the 
product L(p)E(m)C(p), where E(p) satisfies the differential equation 

- {n(n 4 - i)p 2 - (A 2 4 - A 7 /’}E(p) = o. 
and E(/ii, E(«') satisfy the equations 

-f E«(n 4 - i)m^ - p{h^ + A7]E(>i) = o, 

- [»(« + i)»^ - P(h^ f A7]E(..) - o, 

where » and p are arbitrary constants On substituting the values 


of the parameters v, C »n terms of p, fi, v, we find that the equation 
satisfied by E(p) becomes 

+ p(2p» - A* - A7^ 

-I- {(A* 4- k^p - m(m 4 - i)p**}E(p) »= o, 

and E(/tt), E(i^) satisfy equations in pt, y respectively of identically 
the same form, this equation is known as Lam6 s equation 

If n be taken to be a positive integer, it can be shown that it 
IS possible m 2M 4 - I ways so to determine p that the equation in 
E(p) IS satisfied by an algebrucil function of degree n, rational in 
P. n/(p^ “ A-), ,^/(p® — A-) The functions so determined aie c died 
LamC s functions, and the 2» 4 - i functions of degree n are of one 
of the four forms 

K(p) = flop” + ^iP"*® + » 

L(p) - N/p2^’^;r-Kp" ' ' + flip” -• + ), 

M(p) = sl 7 ~~ - * 4 - p ' » 4 - ) , 

N(p) = \/p’® — A“ x/p*^ — /H(aop’‘-2 4 rtjp'<-4 4- ) 


These are the four classes of Lamp’s functions of degree 71 of the 
functions K there arc i f Jm, or J(m 4 - i) according as « is even 
or odd of each of the functions L, M, there aie J«, or ^{n — i) and 
of the functions N, there are \n, or J(m 4 - i) 

The ncrnial firms of solution of Laplace's equation, a]’'plicable 
to the space insule the cllij’soul, aie the 2« 4 - i products L(p) L(m) 
r(v) It can be shown that the 2 m 4 i vdues of p are real and 
unequal 

It can be shown that subject to certain restrictions, a function 
of M and V arbitrarily given over the surface ot the ellipsoid p = pj, 
can be expnsseci as the sum of products of Lind s functions ot 
p, and V, in thi torm 

5 c],E%(i,)Z*,{v), 


the potential function for the space inside the ellipsoid, which has 
the arbitrarily given value over the surface of the ellipsoid, is 
consequently 


" r;,{p,) 


It can be shown that a second solution of I^m^'s equation 1$ 
F„(p) where 


r„(p) = (2« 4 


OE»{p)/” 

P 


this function F„(p) vamshes at infinity as p-^-^ and is therefore adapted 
to the space outside the bounding ellipsoid The external potential 
which has at the surface p =* pi, the value 


32 History and Literature — The first investigator in the subject 
was Legendre, who introduced the functions known by his name, 
and at present also railed zonal surface harmonics, he applied 
them to the determination of the attractions of solids of revolution 
Legendre's investigations are contained m a memoir of the Pans 
Academy, Sur I attraction des sbhirotdes, published in 1785, and in a 
memoir published by the Academy in 1787, Recherches sur la figure 
des pianites, his investigations are collected in his Exercices, and m 
Ills EraitS des functions elhpUques The potential function was 
introduced by Laplace, who also first obtained the equation which 
bears his name, he applied sphcncal surface harmonics to the 
determination of the potential of a nearly spherical solid, in his 
memoir, TMorie des attractions des sphiro^des et de la figure des 
planHes, published by the Pans Acaueray m 1785 Laplace wa4 
the first to consider llic functions of two angles, which functions 
have consequently been known as Laplace’s functions, his investi- 

f 'aliens on these functions arc given m the Micaniquc cHeste, tome 11 
ivre 111 , tome v livie xi , and in the supplemmt to vol v The 
notation P*") was introduced by Dinchlet (see Crellt's Journal, vol 
XV n , " sur Ics sAries dont lo tormo g 6 n 4 ral depend de deux angles ” 
&c see also his memoir, ' Ueber einen ntuen Ausdruck zur Bestim- 
mung dcr Dichtigkcit eincr uncridlicli dunnen Kugelschale " in the 
Abhandlungen of the Be^'lin Academy, 1850) Ihe name “ Kugel- 
fimctionen ” was introduced bv Gauss (see Collected Works, vi 
O48) A direct investigation of the expression for the reciprocal 
of the distance between two points in spherical surface harmonics 
was given by Jacobi (Crolle's Journal, vol xxvi , see also vol xxxii ) 
The functions of the second kind were first introduced by Heme 
(see his " Thconc der Anzichung ernes Elhpsoides, ' Crelle's Journal, 
vol xlii , 1851) The abov'e-mentioned investigators employecl 
almost entirely polar co ordinates, the u^e of Cartesian co ordinates 
for the expression of spherical harmonics was introduced by Kelvin 
m his theory of the equilibrium of an elastic spherical shell (se« 



SPHEROID— SPHERULITES 


Phtt Tran^ Roy Soc , 1862), and also mdtpcndtnlly by Clcb>ch 
(see his paper, " Ueber die Relltxion an imcr Kugdflache,*' Crdlc s 
Journal, vol bi,i8t>3) The general theory of spherical harmonics 
of unrestricted degree, order and argument has been treated by Hob 
Ron {Phil T ans , 1 8gh) scealsoapaptrby BarmsinthcQnar Journ 
Math 39, p 97 The functions which bear the name of Bessel 
were first introduced by Fourier in Ins investigations on the eon- 
duetion of heat (sec his Thdone analytique de la chaleur, 1822), they 
were employed by Bossil in the theory of planetary motion (see 
tht Abhandlungen of the Berlin Academy, 1 82<f) The functions winch 
are now known as Bessel’s functions of degi eo half an odd mieger 
were employed by Poisson m the theory of the conduction of heat in 
a solid splieneal body (see the Journ de Vfcole polyt , 1823, call 19) 
The toroidal functions were introduced by C Neumann {L htoric 
dev hlektncitdts und Warmevertketlung in etnem Rtnge, Halle, 
1864), and independently by Hicks (Phil Trans Roy Soc , 1881) 
The elhpsoidal harmonics were first inve itigated by Lame m con- 
nection with the stationary motion of luat m an ellipsoidal body 
(see Liouville’s Journal, 1839, pt iv The extemJU ellipsoidal 
harmonics were introduced by Liouvillo and Heme (see Liouville's 
Journal, vol x , and Crelle's Journal, vol x\ix ) T he elhpsoidal liar 
monies have been considered as expressed in Cartesian co-ordinates 
by Green (see Collected Works), by Ferrers (see his treatise), and by 
W D Niven (P/«/ Trans Roy Soc, 1892) A method of representing 
ellipsoidal lunnoiuc-. in a ^orm adapted for actual u-.e in cert im physi- 
cal problems has been developed by G H Darwin (Phil Ivans , 
vol 197) 

Thu following treatises may be consultecl Heine, Theorte dcr 
Kugelfunchomn (2nd ed , 1878, vol 1 , 1881, vol 11 ) this treatise 
gives much information as to the history and literature of the 
subject, F< rrers, bpherical Harmonics (Cambrnlgo, 1881), Tod- 
hunter, The Functions of Laplace, Larni and Bessel (Cambridge, 
1875), Thomson and Tait, Natural Philosophy (1879I, App B 
Haentzschel, Reduction der Potentialgleichung auf gewohnliche Differ- 
entialgleichungen (Benin, 1893) T Neumann, lietiroge zur Theorte 
lier ifufi'cl/MWchonem (Leipzig, 1878) , C Neumann, 1 heone der Bessel’ - 
schen Punchonen (Leipzig, 1867), Ueber die nach Krets- Kugel- und 
Cyhnder-functionen fortschreitcndcn Lntwickelungen (Leipzig, 1881) 
Lommel, Studien Mer die Bessel' schen Funchonen (Leipzig 1868), 
Mathieu, Cours de physique mathimatique (Pans, 1873), Pockels, 
Ueber die partielle Differenhalgletchung Au -f — o (Berlin, 1891) 
Bocher, ifeber die Reihenentwickelungen der Potentialtheorie (Leipzig, 
1894), tlray and hiathews. Treatise on Bessel s Functions, Dim, 
'yerte dt Fourier e altre rappresentazione (Pisa, 1880), Graf and 
Gubler, Etnleitung in die Theorte der Bessel’schen Functionen 
(Berne, 1898) , Nielsen Handbuch der Theorte der Cylinderfunktionen 
(Leipzig, 1904) Whittaker, A Course of Modern Analysis (Cambridge, 
IQ02), H Weber, Die -pariiellen Dtfferenitalgleichungen der Phystk 
(Bremen, I Qoo) W L ay irly, Fourier’s Senes and Spherical, Cvhn 
drical and Ellipsoidal Harmonics (Boston, 1893) (E W H ) 

SPHEROID (Gr n-tfiOLpa etSijs, like a sphere), a solid resem- 
bling, but not kIi nti< al with, a sphere m shape In geometry, 
the word is confined to the figures generated by an ellipse 
revolving about a diameter If the axis of revolution be the 
major axis of tht ellipse, the spheroid is “ prolate ”, if the minor 
axis, “ oblate ”, if any other, ” universal ” 

If the generating ellipse has for its equation x®/a* -{- = i,and 

revolves about the major axis t e the axis of a the volume of the 
solid geneiated is ^nab^ and its surface is 2ir{6* -f (abje) sin"'c} 
where e denotes the eccentricity If the curve revolve about 
the minor axis the volume is (rro^b and the surface is ir{2a^ + 
(b’^je) log {i+t)/{i- e)} The figure of the earth is frequently rcfcrretl 
to as an oblate spheroid , this however, is hardly correct for the 
gcold has tlirce unequal axes iTheCartesiin equation to a spheroid 
assumes the forms x^/a^ + (y^ 4- z‘)lb^ — i for the prolate and 
( V* + 2'^) fa- 4 y-jb^ — i for the oblate, the ongin being the centre and 
the co-ordmate axes the axes of the original ellipse, x^fa^ -f- y/i-* = i 
and the line perpt ndicular to the jilaiic containing them 

In physics, the terra ‘ spheroidal state ” is given to the following 
phenomenon If drops of a liquid bo placed on a highly heated 
surface for example the top of a stove the liquid forms a number 
of tremulous globules which continually circulate internally There 
IS no visible boiling, although the globule diminishes slowly in size 
The theory of the experiment is that the liquid is surrounded b\ an 
elastic envelope of its vapour which acts as it were as a cushion 
preventing actual contact of the drop with the plate On the 
formation of a similar protective cushion of vapour depends the 
immunity of such experiments as plunging a hand into a bath of 
molten metal 

^SPHEROMETER (Gr (nfyrupa, a sphere, /xerpov a measure), 
mstniment for the predse measurement of the radius of a 
sphere or the thickness of a thin plate The usual form consists 
of i fine screw moving in a nut earned on the centre of a small 
three-kgged table , the feet forming the vertices of an equilateral 
triangle (see figure), , j , i b ' ^ ' 
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The lower end of the screw and fliost of the table legs are finely 
tapered and ternunate in heniispliercs so that each rests on a poiii|t. 
If the screw has two turns of the 
thread to the millimetre the head 
IS usually divided into 500 equal 
parts so that differences of o 001 
millimetre may be measured without 
using a vernier A lens however 
may be fitted, in order to magnify 
the sc lie divisions A vertical 
scale fastened to the table indic ites 
the number of whole 'urns of the 
screw an«l serves as an index for 
reading the div isions on the head 
In order to mcasire the thickness 
of a plate the instrument is placed 
on I pcifeetly level plane surface 
and the screw turned until the point 
just touches, the exact instant 
when it does so is defined by a 
sudden diminution of resistance 
succeeded by a eon sidei able in- 
crease 1 he divided head and scale 
are read, the screw is raised, the 
tliin plate slipped under it and the 
process is repeated The difference 
between the two readings gives 
the required thickness Acontret- 
Icver delicate level or electric contact arrangement may be 
att vehed to the spheromcler in ordt r to indicate the moment of 
touching more precisely than is possible by the st nsc of touch To 
measure the radius of a sphere — e g tho cuiwaturo of a lens — the 
spherometer is lev elled and read then placed on the sphere adjusted 
until the four points exert equal pressure and read again The 
difference gives the thickness of that portion of Ihc sphere cut off 
by a plane passing through the three feet Calling this distance 
h and the distance between the feet a, the radius R is given by 
the formula R — (a- -f- 2,h')lGh 

SPHERULITES (Gr cr<j>aipa, sphere, Xi^os, stone), m petrology 
small rounded bodies which commonly occur m \itreous igneous 
rocks They are often visible in specimens of obsidian, pitch- 
stone and rhyolite as globules about the size of millet seed or 
ricc gram, with a duller lustre than the surrounding glassy base 
of the renk, and when they are examined with a lens they prove 
to have a radiate fibrous structure Under the mu roscope the 
sphcnilites are of circular outline and are composed of thin 
(inergent fibres, which arc crystalline and react on polarized 
light Between crossed me ols a blat k c ross appears in the spheru- 
hte , its axes are usually perpendu ular to one another and parallel 
to the crossed wires, as the stage is lotatcd the cross remains 
steady, between the black arms there are four bright sectors 
This shows that the spherulite consists of radiate, doubly 
refracting fibres which have a straight extinetion , the arms of the 
black cross correspond to those fibres which are extinguished^ 
The aggregate is too fine grained for us to determine directly df 
what minerals it is composed 

Spherulites are commonest m acid glassy rocks like thewe 
above mentioned, but they'^ occur also in basic glasses such as 
tachylyte Sometimes the-y compose the whole mass, more 
usually they are surrounded by' a glassy or fclsitic base When 
obsuuans are devitnfied the spherulites are often traceable, 
though thev may' be more or less completely recry stallized or 
silifificd In the centre of a spherulite there may be a cr\ stal 
(eg quartz or felspar) or sometimes a tavitv Occasionally 
spherulites have zones of different colours, and while most 
frequently spherical they may be poiagonal, or irregular in 
outline In some New Zealand rh\ elites the spherulites send 
branching “ ccrvicorn ” processes (like stags’ horns) outwards 
through the surrounding glass of the roc k I he name axiolites 
IS given to long, elliptical or band-like spherulites 

Occasionally spherulites arc met with which are half an inch 
or more in diameter If the rock be pounded up fragments of 
these can be picked out by hand and subjc c ted to analysis, and 
It IS found that from their composituvn they may be regarded 
as a mixture of quartz and acid felspar Direct microsc opic 
evidence as to the presence of these minerals is rarely obtainable 
Some authors describe spherulites as consisting of felsite or 
microfelsite, which also is supposed to be a cryptocrystallme 
quartzofelspathic substance* ^ 
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Very large and cavernous spherulites have been called Utho- 
physae, they are found in obsidians at L pan, the Yellowstone 
Park, &t. The charattenstic radiate fibrous structure is usually 
conspicuous, but the fibres are interrupted by cavities which are 
often arranged as to give the spherulite a resemblance to a rose- 
bud with folded petals separated by arching interspaces Some 
of the'^e hthophysae are an inch or more in diameter In the 
crystallization of a glass there must be contraction, and it is 
supposed that thus the (oncentrie cavities arise The steam 
and other vapours m the magma would fill these empty spaces 
and exert a powerful mineralizing action on the warm rock 
The presence of garnet, tridymite, fayalite and other minerals, 
very abnormal in rhyolites in these cavities, m the lithoph>sae 
IS accounted for m this way The fibres of these coarse spheruhtes 
are often broad and seem to belong to alkali felspar (sanidme or 
anortho( lase) embedded m tridymite and glass, by analogy it is 
often inferred that the extremely tenuous fibres of ordmary 
spheruhtes liave the same composition 

Artificial glass which has not the right composition, or is 
retained for too long a time m a furnace, sometimes crystallizes, 
and contains spheruhtes which may be as large as a marble 
As the glass has little similarity in chemical composition to 
volcanic obsidians these spheruhtes when analysed throw little 
light on the mineral nature of spheruhtes m rocks They show, 
however that m viscous scmi-solid glasses near their fusion point 
crystallization tends to originate at certain centres and to spread 
outwards, producing spherulitic structures Many salts and 
organic substances exhibit the same tendency, yielding beautiful 
spherulite crystallizations when melted and cooled rapidly on a 
microscopic slide 

There "vro many structures in rocks which are allied to spheruhtes 
and usually grouped with them though probably they are not 
exactly of the same nature Some are more vitreous while others 
are more perfectly crystalline than the true spherulite* Of the 
former we mention tlie doubly refracting glassy spheroids common 
in rhyolites ind obsidians They differ m no respect from the 
surrounding hyiline base in ordinary light but between crossed 
nicolB appear as rounded bodies faintly lighted with a black cross 
like that of the spheruhtes They are portions of the glass which 
arc in a state of compression or strain and hence no longer isotropic 
In gelatin, celluloid iiul artificial glasses similar appearances arc 
occasionally seen Opil especially the variety known as hyalite 
exhibits the Same phenomenon 

In the group of porphyries known as granophyres crystals of 
quartz and felspar occur surrounded by a ground mass which has a 
radiate fibrous or spherulitic structure The fibres consist of quartz 
and felspar usually in graphic intergrowth ov er considerable areas 
and often sufficientlv coarse to be easily distinguishable by means of 
the microscope Often the quartz or the felspar of the spherulite 
extinguishes simultaneously with a crystal of citner of these minerals 
lying in the centre of the aggregate Exactly what the relationships 
Of the spheruhtes arc to those of the obsidians has never been 
cleared up, tluy ire piobabiy analogous growths but not identical 
1 he name granospheres has been given to these bodies Another 
group of radiate fibrous growths resembling spheruhtes in many 
respects consists of minute feathery crystaTs spreading outwards 
throu}^ a fine grained or glassy fock In the vanohtes there are 
straight or feathery felspar crystals (usually oHgoclase) forming pale 
coloured spheruhtes a quarter to half an inch in diameter The 
same rocks ofteji contain sunilar aggregates of plumose skeleton 
crystals of augite Miny volcanic rocks have simill lath-shaped 
crystals of felspar or augite diverging from a common centre To 
distinguish these radiate crystal groups from the cryptocrystalline 
spheruhtes they have been called sphacrocrystals They are com- 
monest in tlu^se rocks which contain a fine ground mass and have 
been rapidly consolidated btellate groupings are frequent also 
in secondary miner ds being very characterist’c of natiohte chlorite 
and chalfcedonv, often the component prisms are very narrow and 
regularly arranged so that in microscopic sections they give a black 
cross exactly like that of the spheruhtes (J b !• ) 

SPHINX (Gr <r<f>tyy€iv, to dtaw tight, squeeze), the Greek 
name for a compound creature with lion’s body and human 
head The Greek sphinx had wings and female bust, and the 
male sphinx of Fgypt (wingless) is distinguished as ** andro- 
sphinx ” bv Herodotus Thte type pei'haps ofigmated in Egypt, 
^hfere figures of gods with human bodies and animal heads, and 
feompound animal forms like the grvphon were numerous from 
very terly times I he sphmx, howevf»r, a perfectly clear and 
well-defined type there, and is usually recumbent i The moit 


celebrated example is the Great Sphinx of Giza, 189 ft long, a 
rock carved into this shape, and from its situation likely to be a 
work of the IVth Dynasty The pattern of the wig-lappets has 
been quoted to prove that it dates from the Xllth Dynasty, 
but it IS said that the peculiar disposition of the uraeus on 
Its forehead agrees with that m the earliest sculptures The 
face looks out due eastward from the pyramid field over the 
Nile valley, and, according to the inscriptions of the XVIIIth 
Dynasty in the shrine between the paws, it represented the sun- 
god Harmachis Sphinxes of granite, &t , occur of the Xllth 
Dynasty and later A pair from Tams arc attributed by i linders 
Petrie to Pepi I of the Vlth Dynasty 1 he heads of the sphinxes 
are royal portraits, and apparently they are intended to represent 
the power of the reigning Pharaoh Ihe king as a sphinx, m 
certam religious scenes, makes offerings to dcitiis, and elsewhere 
he tears his enemies in pieces In the Saite period accordingly the 
figure of the sphinx was used as a hieroglyph for neb, “ master,” 
“ lord ” Recumbent sphmxes were especially used m pairs to 
guard the approach to a temple, and it may be conjectured 
that the Great Sphinx was sculptured at Giza to guard the 
entrance of the Nile valley The name of the sphinx m Egyptian 
was Hu 

The great temple avenues at Thebes are lined with recumbent 
rams, true sphmxes (a few late instances), and with the so-called 
rnosphinxes or ram-sphinxes, having lion bodies and heads of 
the sacred animal of Ammon A falcon -headed sphinx was 
dedicated to Harmachis m the temple of Abu S>mbcl, and is 
occasionally found in sculptures representing the king as Horus, 
or Mont, the war-god It is distinguishable from the gryphon 
only by the absence of wings 

WMF Petrie History of E^pt from the Earliest Times to the 
XV 1 th Dynasty p 51 &c , L Borcliardt “ Die Alter der grossen 
Sphinx," in Sifzungsberichte of the Berlin Academy (1897), p 752 
Baedeker’s Pnsse d'Avennes Histoire de I’ art Sgypiten (Pans 

1878), vol ii pi 26, 35, text, pp 405, 410 (b Ll G ) 

From Egypt the figure of the sphinx passed to Assyria, where 
It appears with a bearded male head on cylinders, the female 
sphinx, lying dowm and furnishid with wings, is first found 
in the palace of Esar haddon (7th cent b c ) Sphmxes have 
been found in Phoenicia, one at least being winged and another 
bearded They are copies of the Egyptian, both m form and 
posture, wearing the pshent and the iirveus, but distinguished 
liy having the Assyrian wings The sphinx is common on Persian 
gems, and the representations are finely executed On a Persian 
intaglio are two sphinxes face to face, each wearing a tiara and 
guarding a sacred plant which is seen between them, but the 
sphinx, w'hether of the Egyptian or the Ass>nan type, is not 
found in Persian sculptures (Perrot and Chipicz, Htstory of 
Art tn Persia, Eng trans , London, 1892) In Asia Minor the 
oldest examples are the “ Hittite ” sphirxts of Euyuk They 
are Egyptian sphinxes treated in the Assyrian style They are 
not recumbent, and the hair falling from the head is curled, not 
straight, as in the true Egyptian sphinx An amient female 
sphinx, but wingless, stands on the s.ured road near Miletus 
Sphmxes of the usual Greek type are represented seated on each 
side of two doorways in an ancient frieze found by Sir Charles 
Fellow es at Xanthus in Lycia, and now m the British Museum 
The same type appears on the early sculptures of the half-Greek, 
half-Oriental temple at Assus In the early art of Cyprus — the 
half-way house between A^ia and Greece — sphmxes of this type 
are not uncommon On the other h,ind, on a gem of Phoenician 
style found at Curium m Cyprus there appear two male (bearded) 
sphinxes, with the tree of life between them With regard to 
Greece proper, in the third tomb on the acropolis of Mycenae 
were found six small golden sphinxes, they are beardless, but 
the sex is doubtful The bust is not that of a woman, though 
the head and face ate distmctly feminino A shallow cap covers 
the head, and frofn tbe middle of it there is always a sort of tail 
or pluihe, blown back' by the wind It is curious that, though 
the sphinx (as also the gryphon) were thus common in the 
Mveenaean period, the words and ■ypti/' do not occur in 
Homer Helbig suggested that the word kvmv (dog), which iS 
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onnected with the sphinx in the tragedians, was used by Homer 
or the sphinx, but this theory has not met with general accep- 
ance In the ancient tomb discovered in 1877 Spata near 
tthens (which represents a kindred but somewhat later art than 
he tombs at Mycenae) were found female winged sphinxes 
arved in ivory or bone Sphinxes on glass plates have been 
ound m graves at Camirus in Rhodes and on gold plates in 
rimean graves Sphinxes were represented on the throne of 
tpollo at Amyrlae and on the metopes at Selinus, in the best 
leriod of Greek art a sphinx was sculptured on the helmet of the 
tatue of Athena in tne Parthenon at Athens, and sphinxes 
arrying off children were sculptured on the front feet of the 
hrone of Zeus at Olympia There is also an Athenian vase from 
iipua in the form of a sphinx painted white It is winged, and 
he face is smooth and dcluate in contour Though Greek 
phmxes are m general winged, there have been found in Boeotia 
erra-cotta figures of wingless sphinxes Roman sphinxes of a 
ate period have sometimes a man’s, sometimes a woman’s 
lead with an asp on the forehead An indefinable man-lion 
nara stnha) represents the fourth avatar of the Indian Vishnu, 
.nd IS found also among the Tibetans 

In Greek mythology the most famous sphinx was that of 
Thebes in Bocotia, first mentioned by Hesiod {Theog 326), 
vho calls her the daughter of Orthus and Chimaera According 

0 Apollonius (ill 5, 8), she was the daughter of Typhon and 
Lchidna, and had the fate of a woman, the feet and tail of a lion 
ind the wings of a bird She dwelt at the south-east corner of 
^ake Copais on a bald rocky mountain called Phitium (mod 
^agas), which was derived from the Aeolic form of <r<l>ty$ 
The Muses taught her a riddle and the Thebans had to guess it 
Vhenever they failed she carried one of them off and devoured 
urn The riddle was this “ What is that whu h is four-footed, 
hree-footed, and two-footed ? ” At last Oedipus guessed 
orrectly that it was man, for the child crawls on hands 
ind feet, the adult walks upright, and the old man supports 
ns steps with a stick Then the sphinx threw herself down 
rom the mountain 

The story of the sphinx’s riddle first occurs in the Greek 
ragedians Mikhhofer believes that the story was a mere 
nvention of Greek fancy, an attempt to interpret the mysterious 
igure which Greek art had borrowed from the East On the 
)ther hand, he holds that the destroying nature of the sphinx 
vas muth older, and he refers to instances m both Egyptian 
ind Greek art where a sphinx is seen seizing and standing upon 

1 man And, whereas the Theban legend is but sparingly 
llustrated in Greek art, the figure of the sphmx appears 
nore commonly on tombs, sculptured either m the round or 
n relief From this Mikhhofer seems to infer that the sphinx 
vas a symbol of death 

Among the remains of the Mayan culture m Yucatan are 
ound examples of sphinxes, male and female, which are not 
mlike those of Egypt and Asia Minor 

MilchhOfor in Mitth d d«utsch arckdol InsM tn Athen (1879), 
p 46 seq , J Ilberg, Dte Spbtnx in der gne^tschen Sage und hunst 
’1895), Sir K C jebb's edition of Sophocles Oed Tyrann , app , 
lote 12 (J M M^) 

SPIDER-MONKEY, the English title of a group of tropical 
A.merican monkeys known to the natives of Brazil by the name 
:oaita, and to zoologists as Aieles, m allusion to the imperfectly- 
developed thumb They take their English name from the 
jlimness of the body, the elongated limbs, and the long tail, the 
under surface of the prehensile extremity of which is naked 
The thumb is either rudimentary or wanting, so that the hands 
act merely as hooks m climbing The absence of woolly undcr- 
fur, the less compressed nails, and the broader partition between 
the nostrils d stinguishes them from the woolly spider-monkeys 
{Brachytrles ) The species are numerous, and the most active 
and thoroughly arboreal of all American monkeys The prehen- 
s le tail IS employed not only as a means of suspension, but also 
to convey food to the mouth These monkeys generally go 
about in small parties, high up in the trees, and, like the other 
member:^ of the group, are conjiparatively silent Their food 
consists chiefly of fruits and leaves 'fSce PRiMAms ) 
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SPIDERS, the common English name of Arachnida (qv) of 
the order Araneae, resembling the Pcdipalpi in many structural 
points, but differing from them as well as from all other Arachnida 
in retaining short abdominal appendages known from their 
silk-manipulating function as spinnerets or spinning mamillae, 
with which are associated silk glands It is probably owing to 
the possession of such glands and the varied purposes for which 
the silk IS used that spiders as a group far surpass the other 
orders of Arachnida, with the possible exception of the Acari 
(mites and ticks), in diversity of form and of size, m numbers of 
genera and species, m extent of geographical distribution, and in 
adaptation to varied habitats F xcept in the extreme north and 
south, and on the tops of the highest mountains, where there is 
no insect life as food supply, spiders are found all over the world, 
even m isolated oceanic islands They occur up mountain 
slopes as far as vegetation extends, in tropical valleys and forests, 
in open grassy plains, in sandy deserts, and even m fresh-water 
ponds and between tide-marks on the seashore Some are 
nocturnal, some diurnal , some catch their prey by speed of foot, 
some by cunningly lying hid, some by means of silken nets The 
phenomena known as “ protective resemblance,” or similarity 
to inanimate objects or vegetation, and the kindred phenomenon 
of “ mimicry,” or beneficial likeness to certain protected species 
of animals, are common m the group In these particulars, 
considered in their entirety, spiders show a marked contrast to 
other Arachnida, such as the scorpions, pedipalps, book-scorpions 
and so-called harvest spiders, whu h by companson arc remark- 
ably uniform, within the limits of the orders, m structure, habits 
and other respects Spiders, in short, must be regarded as the 
most highly organized and the most sut cessful members of the 
class Arachnida 

Their success in the struggle for existence, as already indicated, 
must be assigned m a great measure to the possession of silk 
glands and to their power of manipulating the silk for a variety 
of purposes Several facts point to the conclusion that the 
primary use of this secretion was the formation of egg-cases or 
cocoons by the female, for this is the only constant use for which 
the silk IS employed, without exception, bv all species The 
second step m the evolution of spinning instincts was probably 
the making of a silken chamber for the reception of the cocoon 
itself and for the protection of the mother while guarding it and 
her newly-hatched voiing If an aperture for ingress and egress, 
for purposes of feeding, were left in the wall of such a chamber, 
there would arise in a rudimentaiy form what is known as the 
tubular nest or web, and the next important step was pos'^ibly 
the adoption of such a nest as a permanent abode for the spider 
Some spiders, like the Drasstdae and Saltiadae,h ive not advanced 
beyond this stage in architectural industry , but next to the cocoon 
this simple tubular retreat — whether spun in a crevice or burrow 
or simplv attached to the lower side of a stone— is the most 
constant feature to be observed in the spinning habits of spiders 
From this starting-point the evolution of web-making seems to 
have proceeded along two m un divergent lines Along one line 
there was a gradual elaboration of the tube until it culminated, 
so far as stnu tural complexity is concerned, in the so-called trap- 
door nests or burrows of various families , along the other line 
the tubular retreat either retains its primitive simplicitv in 
association with a new stnicture, the snare or net, or is entirely 
superseded by the latter 

Trap door nests are made hv spiders belonging to two widely 
different groups, namely the Lycosidae or wolf spiders, to which 
the true tarantula (qv) belongs, and the M} galomorphae, 
containing the species which construct the best-known types of 
this style of burrow Although there is no direct genetic 
affinity between the spiders of these two poups, an interesting 
parallelism in their habits maj'- be tracea In both there arc 
species which form no nest or burrow, others which construct 
a simple silk-lined tunnel m the soil, and others which close the 
aperture of the burrow with a hinged door, both share 
the habit of lining the burrow with silk to prevent the infall gf 
loose sand or mould, and the species which makg an 6pen burrow 
close the aperture with a sheet of silk in the winter during 
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hibernation and open it again m the spring Possibly from this 
habit was developed the instinct to budd a door with a movablf; 
hinge In the trap-door species of Lycosidae, like, for instance, 
Lycosa optfex of the Russian steppes, the hinge is weak and the 
lid of the burrow is kept normally shut by being \cry much 
thicker and heavier at its free margin opposite the hinge so that 
It readily falls by its own weight In the burrows m^de by the 
^lyga'omorphae, on the contrary, the hinge is strong and highly 
claotic, its component silken thieads being laid on in such a way 
that the door shuts wuh a snap when the occupant has passed 
in or ouh The lid is sometimes thin and wafer-hke as m the 
burrow of the species of Nimesia, sometimes thick and cord-like 
as in that of the species of Cteniza or Pachylomerus Its upper 
side IS always covered by the spider with pieces of the vegetation 
growing hard by, so that, when the door is closed, the position 
of the burrow IS completeK concealed If an attempt be made 
by any enemy to lift the hd, the spider seizes its inner side with 
his fangs and striking his claws into the walls of the burrow offers 
the greatest possible resistance to the efforts of the intruder 
h( n on the watch for pre / the spider shghtlv raises the hd and, 
ptcping tlirough the chink, darts like a flish upon any beetle 
cr fly that unwittingly passes within reach Quite commonly 
the burrow has a second passage running obliqueiy upwards 
from the mam passage to vhe surface of the soil, and this sub- 
sidiary track may itself be shut off from the mam branch by an 
inner door, so that w hen an enemy has forced an entrance through 
the mam door, the spidei retreats behind the second, leavmg the 
intruder to explore the sec mmgly empty burrow 

There is no doubt that the primary influence that has guided 
the evolution of the architecture of the burrowing spiders has 
been that great necessity for the preservation of life, avoidance 
of enemies and protection from adverse physical conditions 
like ram, cold or drought And when we turn to the other kne 
along which the web building instinct has been developed we 
find that the primary guiding influence has been tliat second great 
vital necessity, namely the necessity of getting food Reference 
has already been made to the silken tube or tent, of simple 
structure, with an orifice at one or both ends, as the possible 
origin of all snares, however complex they may be Perhaps the 
most rudimentary form of snare arose from the spinning of 
threads round the mouth of the tube to hold it in place Be that 
as It maj , the snare in many instances, as m that of the Agaletiidae 
(Tegenana, A galena), a family closely allied to the Lycosidae, 
IS a horizontal sheet of webbing, upon whicn the spider runs, 
continuous with the lower half of the aperture of the tube, of 
which It IS simply an extension A very similar sheet is spun 
by a species of Ltnyphta, one of the Argyaptdae, but m this case 
there is no tube connected with the web and the spider hangs 
suspended beneath the horizontal netting Snares of another 
type consisting of a tangled mass of threads amongst which the 
spiders pick their way with ease, but which are impassable to 
insects, are spun by members of the Thertdiidae and Pholctdae, 
but by common consent the so-called orbicular web, so character- 
istic of the ArgyopuJae but by no means confined to them, is 
regarded as manifesting the greatest perfection of instinct m 
snare-spinning These webs, wluch are typically subcircular m 
form, consist of a system of threads radiating from a common 
centre and crossed at intervals, and approximately at nght 
angles, by a series of concentric lines, the whole being suspended 
m a triangular, quadrangular or polygonal framework formed 
of so-called foundation lines, attached to the branches 01 leaves 
of trees or other firm objects in the neighbourhood Passing 
back from the centre of the web to the underside of an adjoining 
leaf or some other sheltered spot runs a single thread, the trap 
line affording passage to the spider to and from the sheltered 
spot and the snare itself At whatever spot an insect becomes 
entangled in the frame, the vibration set up by its struggles is 
transmitted along the nearest radiating thread to the centre 
and thence up the trap line to the shelter where the occupant 
lurks awaiting the signal No sooner is the vibration perceived 
than the spider descends with all speed to the centre, and by 
feeling the ends of the radiating lines learns which is ashake 


and rapidly, without the possibility of mistake, makes its way 
to the entangled insect The probable reason for the wall-lines 
being concentric is that lines passing over the radii as nearly as 
possible at right angles are the shortest that can be laid on, they 
therefore use up a smaller quantity of silk and take a shorter 
time to spin than threads crossing the radii m any other direction , 
and at the same time they afford them the greatest possible 
support compatible with delicacy and strength of construction 
On account of its delicacy no web is more difficult to see than 
one of the orbicular type above described Its whereabouts is 
thus, to a great extent, concealed both from enemies searching 
for spiders and from insects suitable for food, and its open 
meshwork of strong threads makes it much less liable to be 
beaten down by ram or torn to shreds by winds than if it were 
a flat sheet of < losely woven silk In constructing, therefore, a 
snare of radiating and concentric lines, it seems that a spider 
economizes both time and silk and m addition renders the 
web as strong and as serviceable and yet as delicate and invisible 
as possible 

Perfect orbicular webs are made by many genera of Argyaptdae 
(/ tlla, Meta, G aster acaniha), the best-known example being that 
of the common garden spider of England, Aranea or Epeira 
diademata, but these webs are not associated with any tubular 
retreat except such as are made under an adjoining leaf or in 
some nook hard by Some tropical members of the family 
belonging to the genus Nephela, however, spin a web which is 
intermediate m structure between that of Aranea and the < om- 
plete sheet-hke web of Agalena It rovers an area of about one- 
third of a cirtlc and its radiating threads diverge from the mouth 
of a funnel-shaped tube resembling in every respect the tube of 
the last-mentioned genus Agam some species of Dictyna, 
belonging to the Amaurobttdae, also have a tubular retreat 
opening on to the surface of a snare in which a crude attempt 
at a radial and concentric arrangement of the threads is per- 
ceptible The mterest of these two types of web lies in the 
fact that they bridge over the structural gap between the simple 
sheet-web of Agalena and the perfected orb-web of Aranea 

Dtctyna ma> be cited as an example of a group of spiders, 
sometimes called the Cnbellata, which have certain spinning 
glands and appliances not possessed by others These glands 
are represented externally by a special plate, the crtbellum, 
which lies m front of the ordinary spinning mamillae, and by a 
comb of shert bristles, the calamtstrum, placed m the penultimate 
segment of the left of the last pair By means of the calamistrum 
the silk secreted by the cnbellum is teased into a fine thread 
which IS twisted round the mam threads of the web, giving it a 
very characteristic woolly or flocculent appearance 

There are many other uses to which silk is put, besides those 
mentioned above By trailing a thread behind them spiders 
are able to drop from any height to the ground and to retrace 
their steps with certainty to a particular spot The possession 
of silk-glands has also profoundly influenced the geographical 
distribution of spiders smd has enabled them to cross arms of 
the sea and establish themselves on isolated oceanic islands which 
most of the orders of Arachnida are unable to reac h This is 
effected by the so-called habit of “ ballooning ” prectised by 
very young spiders, which float through the air, often at great 
altitudes, m the direction of the prevalent winds It was 
formerly supposed that this custom was peculiar to a single 
species, which was called the “ gossamer ” spider from the fact 
that the floating webs, when brought to the earth by ram or 
intercepted by bushes and trees, coat the foliage or grass with a 
sheeting of gossamer-like silk, but the habit is now known to 
be practised by the newly-hatched young of a great variety of 
species belonging to several distinct families 

As a commercial product spider-silk has been found to be 
equal, if not superior, to the best silk spun by lepidopterous 
larvae, but the cannibalistic propensities of spiders, msCking it 
impossible to keep more than one m a single receptacle, coupled 
with the difficulty of getting them to spin freely in a confined 
space, have hitherto prevented the silk being used on any 
extensive sede for textile fabrics^ 
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V ined. The nets or snares are highly efficient for this purpose 
Amongst the threads, which entangle the wings and legs of inter- 
cepts d prey, the spiders are perfectly at home and can pounce 
on the struggling victim at once if it be small and harmless or 
keep at a respectful distance, checking all efforts at escape, if 
Tt be poKOnous or strong If m the latter case the spider be 
afraid to come to close quarters, various devices for securing it 
rre resorted to The Thendttdae eject on to the insect from their 
spinning mamillae drops of liquid adhesive silk, the Afgyoptdae, 
steadying it with the tips of their long front legs, sweep additional 
Strands of silk over it with the legs of the hinder pair, the 
AgalenuUe, attaching a long thread to a point hard by, run 
roand and round the victim in circles, gradually winding it up 
I'a) ond all hope of breaking looser Two genera of Argyopidae 
(Hypiiotes and Theridtosoma) construct spring-nets out of their 
-'complete web' of the orbicular type To the web is attached 
n trap-hne winch when dra'wn taut holds the snare stretched 
^rd tight, end when relaxed loosens the whole structure so 
hat t) e threads fall together When an insect strikes the web 
(the spider loosens his hold of the trap-line, thus enveloping the 
victim m a tangle of threads which would otherwise not come into 
contact with it Spiders which spin no snare are dependent 
"or capturing prey for the most pirt upon their quickness or 
powers of lying (oncealed Many Thomstdae lurk amongst the 
stamens and petals of flowers, which they closely match m colour, 
waiting to seize the insects which visit t’^e blossoms for nectar 
Examples of Selenops {Clubtonidae^ he flat and absolutely still 
on the bark of trees, to which their coloi at on assimilates, and 
spring like a flash of light upon any insecc that touches their 
»egs , the Lycostdae dart swiftly upon their prey , ard the Salhctdae, 
■v/hu h compared with other spiders have keen pc /ers of vision, 
stealthily stalk it to within leaping distance, thc'^, gathenng 
their legs together, cover the intervening space with a spring and 
with unerring aim seize it and bury their '^angs m its body 
One genus of Thotntstdae {Phognarachti^’), which inhabits the 
Oriental region, adopts the clever device of spinning on the surface 
of a leaf a sheet of web resembling the fluid portions of a splash 
of bird’s dung, the more solid central portions being represented 
by the spider itself, which waits m the middle of the patch to 
seize the butterflies or other insects that habitually feed on birds’ 
excrement and are attracted to the patch mistaking it for their 
natural food 

The se \es of spiders are distinct Except m the case of the 
Water-spider (Argyroneta) the males are smaller, sometimes very 
'uch smaller, than the females, but have proportionately longer 
*cgs and smaller bodies When adult the males may always be 
distinguished from the females by the presence of a pair of horny 
ntromittent organs, one of which is lodged m the terminal seg- 
ment of each palpus or appendage of the second pair In its 
simplest form this is a hollow flask-shaped homy piece, con- 
sisting of a dilated basal portion and a terminal spiniform portion 
with an orifice at the apex, but its structure is frequentlv com- 
plicated by accessory processes and outgrowths which aid copula- 
tion and serve to protect the delicate point from injury In the 
breeding season the male deposits drops of sperm on a sheet of 
webbing, picks it up in these flasks bv means of capillary attrac- 
tion and caines it about until he falls m with a female During 
pairing he thrusts the tip of these organs into the seminal vesicles 
of the female and the eggs are fertilized as they pass out of the 
oviduct Cases of parthenogenetic reproduction, or reproduction 
without the intervention ot the male, have been rctorded m 
the case ot two genera (Fthstaia and Tegemna), and maybe 
commoner than is usually supposed All spiders are oviparous 
The number of eggs produced at a time vanes enormously accord- 
ing to the species, from about half a dozen, more or less, in some 
ant-mimickmg Aittdae or jumping spiders to many hundreds m 
the larger orbicular-wcbbed 'piders of the family Argyopidae 
The first act of the female after oviposition is to wrap her eggs in 
a casing of silk commonly called the Cocoon The cocoon varies 
greatly m size, shape and consistency according to the nature 
of the spider that makes it Sometimes, as m Pholcus, it is 
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merely a thin network of silk just sufficient to hold the eggs 
together More often it consists of a thick feltmg of silk, either 
spun m one continuous piece into a globular form, as in the 
Avtculartidae, or composed of two plate-bke pieces, an upper 
and a lower, united at the edges and lenticular in shap>e, as in 
some of the Lycostdae Sometime? it is woolly and flocculent, 
sometimes smooth like parchment, and its shape depends in a 
large measure upon the habits of the female towards her offspring 
As a rule terrestrial spiders guard the cocoon m the permanent 
burrow, as in the trap-door spiders, or in the silken retreat whn li 
acts as a temporary nursery, os m the SaUictdae Other species 
of wandering habits carry the cocoon about with them, sometime s 
attached to the spinnerets, as m the Lycostdae, sometime 
tucked under the thorax, as m the large tropical house-spider, 
Heieropoda regta, one of the Clubiontdae The females of some 
snare-spmning species, like the Pholctdae, carry it in their jaws 
but in the case of the Argyoptdae the females usually leave the 
cocoon to Its fate as soon as it is constructed, sometimes rolling 
It in a leaf, sometimes attaching it bv a stalk to a branch It 
IS in this and related families that the greatest eliver^it) in the 
colour and form of the cocoon is found In these spiders, too 
the newly-hatched >oung shift for themselves as soon as the, 
emerge from the cocoon, m others that guard the cocoon the 
young stay for a longer or shorter time under their mother s 
protection, those of the wandering Lycostdae climbing on her bark 
to be carried about wnth her wherever she goes 1 here is no 
mctamorpho'is during growth such as oaurs m some inserts, 
the young being hatched with its full complement of appendages 
and only differing from its parents m characters of comparative Iv 
minor importance Growth is accompanisd by a succession of 
moults, the spider emerging from its old skms by means of a 
fracture which extends along the front and sides of the cephalo- 
thorax just beneath the edge of the carapace It is only at the 
final moult that the sexual organs are mature, the two sexes 
being alike in the earlier stages of growth Until maturity is 
reached the spider has the power to repair lost or damaged limbs 
If a limb be lost at an earl> stage it may be re-grown m perfection , 
but at later stages it is only imperfectly reproduced and is 
shorter and thinner than the other limbs Rapidity of growth 
and longevity vary greatly according to circumstances and to 
the species In northern and temperate latitudes where insects 
disappear m the winter, species of Argyoptdae like Arattea dtade- 
inata, live only for a single season The y oung emerge ftom the 
cocoon m the early spring, grow through the summer, and reach 
maturity in the early autumn The sexes then pair and pensh 
soon after the female has constructed her cocoon Species of 
other families {Lycostdae, Clubiontdae) maj live for a few seasons, 
hibernating m the soil or amongst dead leaves, and example-, 
of the larger spiders {Avicularitdae) have been kept alive in 
captivity for several years 

Owing to the smaller size of the male and the greater voracitv 
of the female, the male makes his adv'anres to his mate at the 
risk of his life and is not infrequently killed and eaten bv her 
cither before or after pairing has been effected Fully aware of 
the danger, he pav s his addresses wnth extreme caution, frequently 
waiting for hours m her vicmity before venturing to come to 
close quarters Males of the Argyoptdae hang on the outskirts 
of the webs of the females and signal their presence to her bv 
jerking the radial threads in a peculiar manner Other web- 
spmnmg spiders (Tegenarta) hav e somewliat similar habits and 
the male of the park-web spider (Atvpus), one of the Mjgalo- 
morphac, taps the walls of the tubular w,b of the female before 
daring to bite a hole m it and descend into htr burrow Most 
curious of all is the courtship of the males of some species of 
Salttcidae, or jumping spiders, which arc decorated with plumes 
or coloured stripes or iridescent patches These they displav 
before her, posing and performmg extraordinary antics m her 
presence exactly as cock birds behav e towards their hens Lastly, 
the males of some species of spiders differ from the females in 
possessing stndulatmg organs consisting of horny ndges and 
spikes and lodged either between the mandible and palpus as in 
some species allied to Ltnyphta, one of the Argyoptdae or between 
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the tephalo-thorax and abdomen as m StealoM^ i^ne oC the 
Thertdttdae and Cambrtdgea^ one of the AgcUentdcU, It #s beheveid 
that the males of these species signal to their fennalfis rby means 
of the sound these organs emit The greatest disparity m sisfe 
between the sexes is met with m the trppical genus 
the feanales of which are gigantic representatives of the Argyopi- 
dae < The male, however, is a veritable pigmy beside the female, 
and during copulation presents the appearance of a parasite, 
attached to her abdomen It has Wn suggested that 'the 
diminutive sute of the male is of great advantage to hun during 
courtship, because he is enabled to move easily thereby to escape 
from her clutches should she turn upon him with hostile intent 
All spiders possess a pau: of poison^glands, one in each of the 
chehcerae or mandibles and opening by moans of a duct at the 
tip of the fang The pumaiy function of this poiSon is to kill 
the prey upon which they feed, its action bemgvery rapid upon 
insects In a great majority of cases, however, it is compaxativ eh 
innocuous to human beings, despite legends to the contrary 
that have arisen in connexion with certaui species like the 
tarantula 'Ihe bite, however, of any spider, strong enough to 
pierce the skin, may give rise to a certam amount of local infkim- 
mition and pain depending prinupally upon the amount of 
poison injected The bite, for example, of large species of the 
family Avttularttdae, sometimes called Mygales, and sometimes, 
but erroneously, known as tarantulas, species which have fangs 
half an inch long and as sharp as needles and a considerable 
quantity of poison, may be very painful, though sildom serious 
provided the health of the patient be good 1 here is one possible 
exception, however, to the innocuous nature of the poison and 
this IS supplied by the species of the gonus Latkrodectus, one of 
the Tktndttdae There is no actual proof that this spider is 
more poisonous than others, but it is a significant fact that its 
species, mhabitmg countries os widely separated as Chile, 
Madagascar, Australia, New Zealand arid South £urq>e ate 
held m great fear by the mdigenous population, and many stones 
are current of feenous or fatal results following their bites 
Many of the species of these spiders, moreover, are very conspicn- 
busly coloured, being cither wholly black or black relieved by 
fiery red spots, forcibly suggesting that they are warnmgly 
coloured Some of the species of Avtcularudae also appear to be 
wammgiy coloured with black or black and red, and their colora 
tion IS associated with the urticating nature of their bristles, 
which makes them highly unpalatable to vertebrate foes So 
far hs IS known, however, only the large spiderfe belonging to 
this group possess this special means of defence, and in many 
other Species this is accompanied by highly-developed stridu- 
latmg organs resembling those of rattlesnakes and scorpions 
in fimction Others again, like Gasteracantha and Acrosoma, 
belonging to the Argyoptdae, are armed with sharp and strong 
abdominal spines, and these spiders are hard-shelled like beetles 
and are Spotted with black on a reddish or yellow ground, their 
spines shining with steel-blue lustre The majority of spiders, 
however, are soft-skinned and succulent, and are tasty morsels 
for insectivorous reptiles, buds and mammals Hence as a very 
general rule the coloration makes for conceahnent under natural 
conditions of existence, and the instincts which lead to conceal- 
ment are very highly developed As mstances of procryptic 
or cclative coloration may^ bo mentioned that of the species of 
the genus Dolomedes, one of the Lvcosidae, which lives amongst 
reeds and is marked with a pair of longitudinal yellow lines which 
harmonize with the upright stalks of the vegetation, and Lycosa 
fteta, which lives on the sand, can scarcelv be seen on account 
of Its mottled pattern Sparassus smargduhts and the species of 
Pecucetta, which are found amongst grass or low green herbage, 
are mostly green m colour and Salttcus ^centcus is banded with 
white and black to match the grey tmt of the rocks and stone walls 
on which It hunts its prey Similar mstances of protective colora- 
tion could be cited without end Sometimes the shape of the 
spider combines with the colour to produce the same effect, as m 
the species of Uhhorm, which is they hang in thin shabbv-looking 
webs exactly resemble fragments of wind-blown rubbish The 
success of procrvptic coloraticn depends, however, verv largclv 


upon the to.kf ep ^^fiu^ry withqpt moving 

a limb marked ipharacter^iiic Qf,all sp^deris unless eqgaged in 
hunting or, fieemg, fi-om jimminonj; danger . The instipct reaches 
\ts development in th^ phcn9menon miscalled “ death 

feignuig>y ' Spiders oft various families ryrjlh when, alarmed, la 
absolut^y stiH tucked, up and aUow themielves to be 

'pushed ai^ rolled,, and handl^ ¥> various* ways without betraymi; 
that they are ahye, by tfie shghtest movement But \t would 
be absurd to, suppose that they arc ip\>'<^bty pretending to be 
dead, because there, fia no reason to think they can have any 
knowledge of death They lare mf*:ely fgactising the inherited 
in^tmpt to he| motippless, movemefut b^mg the only indication 
of the, preside of hying pray,- known to many insectivorous 
animals When concealn>unt is no longer possible terrestrial 
species, Irke.^e dajt swiftly, to the nearest shelter 

afforded by Cfovipes in^the aoil,^ stones, fallen leaves or logs of 
wood, while thix^rtbat hyo m bushes, like the Argyoptdae, drop 
Straight to the ground and lie bidden m the earth or m the fallen 
v^etation ben^eath 

The extent to which pipcryptic coloration and instincts 
favournxg cpacfulm^nt are developed indicates that generation 
after generation, tpiders have been subjected to persecution 
from enemies No- d^nbt large numbers are devoured by 
insectivorous birds, ipammals and reptiles, but the mortality 
due to> them emd other foes sinks into insignificance beside that 
caused by tfie persecution of hymenopterous msects of the 
families Ick^^mwmdae and Pompilidae, especially of the latter, 
many species' of which systematically ransack the country for 
apj-dera wherewith to feed their young in the breeding season 
It 15 no exaggeration to say that countless thousands of spiders 
of all families are annually destroyed by these msects, and there 
IS no xenson to doubt that destruction on at least as great a scale 
,ha^ been going on for centuries, too many even to guess at 
Hence »t is probable that no factor has had a greater influence 
than these wasps m moulding the protective uistincts and habitb 
of spiders .One interesting phenomenon in spider-life seems to 
be di^eiQtly and, <?ertamly traceable to this influence, and that is 
mtmiciy ^ ants , In, several families of spiders, but prmapall v' 
m thoae like the and SaUictdae, which are terrestrial 

in habit^,, there aterspecie$ which not only live amongst antb 
but so.elcisely resemble, 'them m their shape, size, colour an i 
autioHsfthat It iieqvures apractisedi eye to distinguish the Arachn d 
from the insect Now the Pomptltdae oi mason wasps provision 
theiroceUsbi^thf infects of mahy different kmds, as well as with 
spiders; but, of the hundreds of species of these wasps that have 
bcein described from difforent parts of the world, only one is 
known to use ants for this purpose, andi this^ species is not one 
that preya upon spiders. On the other hand it has been specially 
recorded of two of the species of spider-destroyers that ^,hey hav e 
great dislike and apparent fear of the^ little poisopousTkymeno 
ptera 3a, too, does it appear that ants are entirely immune tolhe 
attacks of Ichritcumontiae, which destroy hosts of other insects 
and of Spiders by laying their eggs upon their bodies But 
since ants are not persecuted by these two families of Hymeno- 
ptera, the greatest enemies spiders have to contend with, it is 
evident that municry of ants is of supreme advantage to spiders 
Ants, however, are not the only animals mimicked by spiders 
Some members of the Argyoptdae {Cyclosa) are exactly like small 
snails, others {C'\rtarachne) resemble Cocetnelltdae in shape and 
colour Now, CocctneUidae (ladybirds) are known to be highly 
distasteful to most insectivorous mammals and birds, and snails 
would be quite unfit food for the Pompilid or Ichneumonid 
larvae so that the reason for the mimicry in these cases is also 
perfec'tly deaf. The exact extent, however, to which ea>h 
particular class of enemy has affected the protective habits 
and attributes of spiders is by no means always evident, and it 
IS impossible to discuss the questi<m)in detail witlun the limits 
of a shdrt article But two instances of extreme deviation from 
the ordmary mode of life due, apparently, like ant-mimicry, 
solely if not wholH . to the persecution of Hyraenoptera, m^y be 
cited as dlustrations of the profound effect upon halnt brpught 
about by long-continued per'^ecution from enemies of this kind 
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ThifSi 4 fyM»<Wiis U^r of »a aqviatiCf mocki qf by* 

tf>e^uiQp€^fre^rwater spjder, (Argyromta,) and, by tiie marine 
MvhicJx IS fo\m 4 oil tjbe shores the, Indian and Pacific 
Q^pans 4 ron^ .^aP® f^olony to pa^^ern An<f^?aha, bests li\es 
invariabiy be|tween t»dc-marks upon the rocks and coral reefs, 
and jpay be fonnd at low tide ei^pr crawling about opon them 
Ol’ swiipnvng |n tidal pools and feeding upon small fish or crusta- 
ceans, ^ ther tide rises the spiders take refuge m crevices and 
spin over their retreat a sheet of sdk, impervious to water, 
beneath which they lie in safety with a supply of air until the 
ebb fexposcs^ the site again to the sun The fresh-T^ater spider 
(Afgyron^ta) lives amongst the ■weeds of lakes and ponds and, 
like DestSj, IS quite at home beneatli the water either swimming 
from spot to spot or crawling amongst the s<^ems of aquatic 
plants As a permanent home the spider makes beneath the 
surface a thimblc-shapcd w^b, with in-\crtcd mouth, anchoring 
it Lo the weeds He then ascends to the surface, < arrics dowm a 
bubble of air and releases it mside the mouth of the silk-thimblc, 
thus replacing a certain amount of water This action is repeated 
until 'the domicile 15 filled with air, when the spider takes 
possession of it The spider owes its name Argyronela or the 
silver swimmer to its silvery appearance as it swims about under 
water enveloped in air, and its power to retain an envelope of 
air on its sternum and abdomen depends upon the circumstance 
that these areas are beset with hairs which prevent the water 
reaching tlie integument, but the air retained by these hairs 
can be released when the spider wishes to fill its subaqueous 
home wilK that element Argyroneta feetls principally upon 
flics or gnats, which it seizes from below as they light upon the 
surface of the water frt ,thc breeding season the male spins 
a bcU or thimble near that of the female and joins the two by 
meant of a- sillcen passage The female attaches her eggs to the 
inner w&ll of her own home, and the young when large enough 
to-'Shift foe theinselve<f have the bell-making instinct fully 
developed Since the adoption of an aquatic mode of life by 
Dens and Argyronetd involves no inireased fanlitics m getting 
food, and merely substitutes for ordinary terrestrial enemies 
fishes and crustaceans m the former case, and fishes, amphibians, 
ahd insectivorous waier-msects in the latter, the supposition 
is justified that the change m environment is due to the unre- 
mitting pensecution of Pompthdae and IchneHtnomdae, which 
would not venture to pursue their prey beneath the water’s 
surface^ Ifhe habits of certain other spiders suggest the. origin 
of the perfect adaptation to aquatic conditions exlubited by 
Bests and A^gyroneia The nature of the integument and its 
hairy clothing in all spiders enables them to be plunged under 
water and withdrawn perfectly drv, and many species, e\en as 
large as the . common English house-spider (r/rg<«an<i), arc so 
hghtly built that they can run with speed over the surface of 
Sitanding water, and this faculty has been perfected in genera like 
Ptmia, Dolomedes and Tndarta, which are alwavs found m the 
Vicinjty of lakes or the edges of rivers and streams, readily 
taking! to the water or running down the ptems of water plants 
beneath its surface when pursued, Some speaes of Dolomedes, 
ipdced, habitually constnict a raft by spinning dead leaves 
together and float over the water upon it watching for an 
opportunity to dash upon an> insect that al^hts upon its 
surface 

G^logicadly, ppidera date from the Carboniferous Period, Arthro- 

casa and othei s from the co il bods of F uropc and North America 
being closely allied to the existing genus Ltphtsiivs Remains of 
spiders from the Baltic amber beds of Oligoctne age and from nearl;y 
coeval fluviatile or lacustrine deposits of North America belong to 
ifprrns identical with or closcK related to existing genera, thus 
provmg the great antiquity of our present spider fauna (RIP) 

SPISWIAGJIN, FRIEDRICH VON (1S29- ), German 

novelist, was born at Magdeburg on the 24th of February 1S29 
He, was brought up at Stralsund, where his father was m 1835 
appointed government architect, he attended the gymnasjuiTi 
there, and studied law, and subsequently literature and philo- 
'S^phy, aU the univei^sities of Betim, Bonn and Greifs'waW On 
Xea^pg the university he became a master' in a g}'mnasiuin at 
Lcjpgjgi .but upon his fatlifr’s de?,th in i354 devoted himself 


entirely to wrtting After publishing Khfa Vere (1857) and 
Auf der Dune (1858), he obtained a striking sucie^vs with JProble- 
mattsche Natures (i86o~i8Ga)> one of the best novels of its time , 
it was followed b> Die von H^enstein (186^) In Reth' und Glicd 
(1866), Hanmer und Ambvss (1869), Deutsche Ptomere (1870), 
Allze^tvoran^{l8'J2),i>(urmfiu((l8^6), Plattlandiih-]b),Qutstsa a 
(1880), Angela {ti 8 Ti), Uhlenhans{i^84), Finneuer Pnnrao{^i88<)) 
Faustulus (1897) and Fretgeboren (1900) Spiclhagen s be t 
work was produced between the years i860 and 1870, he wrote 
nothing after Siurmflut which (an be compared with tluit powi r- 
ful romance His novels combine two elements of espec il 
power, the masculine assertion of liberty which renders him t. i 
favourite of the intelligent and progressive citizen, and the rui 1- 
ess war he wages against the self-indulgem e of tht age 1 s 
love of the sea, derived from an early residence at Stralsund 
introduces an clement of poetry into his novels which is son - 
what rare in German fiction Spielhagen’s dramatic productions, 
Hans und Crete (1868) and Ltebe fur Ltebe (187 s), and otlic- , 
cannot compare with his noveL From 1878-1884 he was editor 
of Westermanns Monatsheftc 

Spiclhagen's Satniftche \\ erke were published in 1871 in sixteen 
volumes in 1878 in fourteen volumes, his bamthche Eomane in 
1S98 (22 vols ) and these were ^ollo^^cd by a new souts in 19.)- 
See Ins autobiography Ftnder uni Erfinder (2 vols 1890), al o 
G Karpelcs, E bptelhagen (1889) and H and J H xrt hntio, , 
W allengdnge (1880) 

SPIESS, CHRISTIAN HEINRICH (1755-1799), German wrd. r 
of romances, was born at Freiberg in Saxony on the 4th of Apr. I 
1755 ^ artoi, he was appointed in 1788 cortrollcr 

on the estate of a certain fount Kunigl at Betzdikau in Bohenaa, 
where he died, almost insane, the result of his weird fancies, oi 
the 17th of August 1799 

SpieSs, m his Ritter- , Rauber- und Geister-Romane, as they ore 
called — stones of knights, robbers and ghosts of the “ dark ’ 
ages — ^the idea of which he borrowed from Goethes Gotz voi, 
Berhekthgen and Schiller’s Rauber and Getsierteher, was the 
foainder of the German Schanerroman (shocker), a style of writ- 
ing continued, though m i finer vein, by Karl Gottlob ( ranier 
(1758-18^7) and by Goethe s brother-in-law, Christian August 
"Vulpius These stones, though appealing largely to the vulgar 
taste, made Spiess one of the most widely read authors of his 
day The most popular was a ghost story of the 13th century , 
pas Petermnnnehen (179?), among others were Der alUs Vbnall 
und Ntrgends (1792), Die Lowenritter (1794), and Hans Hetlmg, 
vterier und letzter Regent der Erd- Lufl- Feuer und Wasser 
Cnster (1798) Beside numerous comedies, Spiess wrote, antici- 
pating Schiller, a tragedy Maria Stuart (1784), which was in 
.the same year performed at the court theatre m Vienna 

Sec Karl Goodeke, Grundnss v ^06 sqq , Muller-Fraureuth, Die 
Fitter- und Rduberromane (Halle 1894) 

SPIKENARD, or Nard (0 Fr spiquenard, Lat spica nardi, 
from spua^ ear of corn, and Gr vnp8ov, Pers nard, Skt nalada, 
Indian spikenard, from Skt nal, to smell), a celebrated per- 
fume which seenvs to have formed one of the most durable 
I aromatic ingredients m the costly unguents used by the Romans 
and Eastern nations The ointment prepared from it (“ oint- 
ment of pistic nard ” *) is mentioned m the New Testament 
(Markxiv 3-5, John xn 3-5) as being “ very costK,” a pound 
of It being valued at more than 300 denarii (over £xo) This 
appears to represent the prices then current for the best qualitv 
of nard, since Pliny (H N xii 26) mentions that nard spikes 
reached as much as 100 denirii per lb, and, although he docs 
not mention the price of nard ointment, he states (xiii 2) 
that the “ unguentum cmnamominum,” a similar preparation, 
ranged from 25 to 300 denarii according to its quality Nard 
ointment also varieci considerably m pnee from its liability to 
sophistication (Ibid xu 26, 27, xiii 2) ' The genuine ointment - 

Th( meaning of the w ord ‘ pistic ” is uncert un some rendc’-ing 
it " genuine " others *' liquid ’ and others t iking it for a local name 

^ The use of alabaster vessels for preserv ng these fragrant 
unguents was customary' at a very cxrly period Theophrastus 
(c yi4 B c ) states that vessels of lead and alabaster were best for the 
purpose on account of their dtnsitx aid coolness, and their power 



668 SPILLIKINS— SPINAL CORD 


{unguentum nardtnum nve johaium) contained costus (the root 
of Sau^surea lappa), amomum (the fruits oi Amomtim carda- 
viomum), Inlm (the oleorcsm of Bnlsnmodoidron opohahamum) 
ind myrrh, with Indian nird (ibid xiii 2) 

Trie exact hotanrcal cource of the true or Indian nard was 
long a matter of uncertainty, the descriptions given by am icnt 
authors being somewhat vague, but it is now identified as 
Nardostachys }ata»iaM<!t, a plant of the valerian order, the 
fibrous root-stocks or “ spikes ” of which are still collected in 
the mountains of Bhotan and Nepal The name “ spike ” 
IS applied apparently fiom its resemblance in shape to a spike 
or ear of bearded corn Ihe root is crowned by the bises of 
several stems, each about 2 in or more in length and as 
thick as tlie finger 1 0 these the fibrous tissue of former leaves 
adheres and gives them a peculiar bristly appearance It is 
this portion thit is chiefly collected 

Other and inferior varieties of nard are mentioned bj Dioscorldcs 
and subsequent writers Celtic nard obtained from the Lictunan 
Alps anJ Istna, consisleel of tlie roots of plants also belonging to 
the valerian order {Valeriana celtica and V saxaitlts) Plus was 
exported to Ihe East and tlicncc to Egypt, and was used in the 
preparation of baths Mountain nard was collected in Cibcia and 
Syria, and is supposed to have consisted of the root of Valeriana 
Utberosa Tlie t Use nard of Dauphin6, used in later times and 
Blill employed as a charm in Switzerland, is the root-stock of Alltum 
v%ctonah<i It presents a singular resemblance to the spikes of 
Indian nard but is devoid of fragruicc It is remarkable that ill 
the n irds belong to the natural order Valenanaceae, the odour of 
Vcile’‘nn being consult ro <5 disagreeable it the present dav, that of 
bfardostachyK jalamanst is intermediate between valerian and 
patchouli, although more agret<able than either 

1 he name 1 spikenard ’ has also I o^n ip|.bcd in later times to 
levtral pi mts The spikenard of the United Si ites is Aralta rf^rg. 
ittosr and mother species of the same genus A nudteauU'; or wud 
'arsaparilla, is known as “ wild spiktnard ’ In the West Indies 
Uyphi> suaveolens is c,illcd " spikenard ” and in Great Britain the 
larao " ploughm tn’s spikenard is given to Inula conuxa 

SPILLIKINS (M D , little pin) or Jackstraws (onp- 

nally “ jtrk-stiaws ”), a game of some antiquity played with 
ii set of slender sticks of wood, bone or ivorv, from 3 to 6 in 
long, generally carved to represent weapons and utensils of 
various kinds, which are thrown in a heap haphazard upon the 
table The players then endeavour m turn to extricate from 
the heap, one at a time, as manv straws as possible, without 
mfoving any (\eept the one angled for Ihe pUver obtaining 
rhe most straws wins IJie game is called in French ^onchets 
ind in (icrman fedospid 

SPINA (Lat for a thorn, or prickle, also backbone, whence 
spine), in architectm e, the term given to the low poditim 
waH which divided the circus of tht Romans and round which 
the chariots ran, at each end of it was the iiteta or goal On 
coins, gems and bas-rdicfs it is shown with numerous othtr 
features on it, such as obelisks (of which those from the spina 
of the Circus Alaximus arc now in tlie piazzas of the Later an 
find del Popolu), small acdicula or pans of columns carrying 
an entablature, altars, statues, trophies, &.c 

SPINACH {Sptnacta deracea), an annual plant, a momber of 
the natural order ihenopvdtaceae, which has been long culti- 
vated for the sake of its succulent leaves It is probabh 
of Persian origin, being introduced into Furope about the 15th 
century It should be grown on gocxl ground, well worked 
and well manured, and for the summer crops abundant water- 
mg will be necessary 

The first sowing of winter spinach should be made early in 
August, and another towards the end of that month, m some 
‘sheltered but not shaded situation, m rows i8 m apart — the 
plants, as they advance, being thinned, and the ground hoed 
By the beginning of winter the outer Ic ives will have become 
fit for use, and if the weather is mild successive gatherings may 
be obtained up to the beginning of 3 Iay The prickly-sceded 
and the ITanders are the be>t for winter, and these should be 
thinned out earlj in the autumn to about 2 in apart, and later 
of resisting the penetration of the 01 itment into their substance 
Pliny also recommends alabaster for ointment ' ases For small 
quantities onvx vessels seem tb have been used (Horace, Carm iv 
W, lines 10, 17) 


on to 6 in The lettuce-leaved is a good succulent winter sort, 
ljut not quite so hardy To afford a succession of summer 
spinach, the seeds should be sown about the middle of February, 
and again m March, after thi8 period small quantities should 
be sown once a fortnight, as summer spinach lasts but a very 
short time They arc generally sown in shallow drills, between 
the lines of peas If a plot of ground has to be wholly occu- 
pied, the rows should be about i ft apart The round-seeded 
IS the best sort for summer use 


The Orach or Mountain Spinach {Atnplex horten%ts)^z. member of 
the same order, is a tall provving hardv annual whose leaves though 
CO irselv flavoured are used as a substitute for spinach, and to correct 
the acKlity of sorrel The white and the green arc the most desirable 
varieties fhc plant "hould be grown quickly in rich soil It may 
be sown m lows 2 ft apart, and about the same distance in the row 
about March, and for succession again m June If needful, water 
must be freely given so as to maintain a rapid growth 

The New Zealand ‘Spinach (Tetragoma expaniar) natural order 
Ficoideae, is a half-hardy annual, native of New Zealand sometimes 
used as a substitute for spinach during the summer months but m 
every wiy infeiior to it The seeds should be sown in Ma^ch on a 
gentle hot bed having been previously steeped in water for several 
hours The sccvlhngs should be potted and placed under a fiame 
till the end of May ind should then be planted out in light nch soil 
The young leaves are those which are gathered for use, a succession 
being produced during summer and autumn ^ 
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Fio I — Transverse Section of the 
Sptnal Cord and its Mt^mbranes ^ 


SPINAL CORD, in anatomy, that pnrt of the central nervous 
S} stem m man which lies m the spinal canal formed by the ver- 
tebrae, and reaches from the 
foramen magnum to the low er 
n argm of the first lumbar 
vertebra It is about 18 in 
long, and only occupies 
the upper two-thirds of the 
spinal canal The cord is 
protected by the same three 
membranes v/hich surround 
the brain Outside is the 
dura mater, whuh differs 
from that of the brain in 
not forming a periosteum 
to the bones, in sending no processes inward, and in having no 
blood sinuses enclosed within its walls In other words the 
spinal dura mater is the continuation of onlj the inner or cere- 
bral 1 ly or of the dur a m ater of the skull Inside the dura mat er 
IS fhc arachnoid, whu h is delicate and transparent, while between 
the two lies the suh dinal spacs, which reaches down to the second 
or third sacral v'ertebra The pta mater is the innermost cover- 
ing, and IS closeh applied to the surface of the cord into 
the substance of which it sends processes Between it and the 
.irachnoid is the lub arachnoid space, which is much 1 rger than 
the subdural and contains the cirebro-spinal fluid Across 
this space on each side of the cord, run a scries of processes of 
thcpia mater arranged like the teeth of a saw, by their apices 
they are attached to fhc dura mater, while their bases are 
continuous with the pia mater surrounding the cord These 
ligaments, each consieimg of twxnty-one tCcth, are the Itga- 
menla denUculata, and by them the spinal cord is moored in the 
middle of ihe cerebro-spinal fluid ' 

The spinal cord itself is a cylinder slightly flattened from 
before backward In the cervical region it is enlarged where 
the nerves forming the hraclual plexus come off, while opposite 
the lower thoracic \crttbrae the lumbar enlargement marks 
the region whence the lumbo-sacral nerves ire denaed (Sec 
fig 2 ) Opposite the second lumbar \ertcbra the cvhndncal 
cord becomes pointed and forms the conns medullar is, from 
the apex of which a glistening membranous thread runs down 
among the nerves winch form the cauda equina, and, after 
blending with the termination of the dural sheath, is attached 
to the back of the coccyx 


In a transverse section of the cord two median fissures are seen 
the anttro median (see fig 3, A) is wide, and reaches about a third 
of the way along the antiro postenor diameter of the cord, it is 
lined bv the pia mater which, at its orifice, !«• thickened to form a 
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( ervical swalhng— i 
Posterior p ira 
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f listening band, known as the Itnea stlendens, m front of this lies 

he single anterior spiurl artery 

The postero raednn fissure (fig 3, P ) is much deeper and narrower, 
and has uo rcllectiou of the I)ia mater into it Where the posterior 
m rve roots emerge (fig 3, P R ) 13 a 
depression which is udled the postero- 
lateral fissure, while between thi,and 
the postcro median a slight groove is 
seen in the cervical region, the para- 
median fissure (fig 3, P M see also 
fig 2) On looking at lig 3 it will bt seen 
that the anterior iKi\e r<M>ts(A R ) 
do not i merge fiom a dtfiniti fissure 
rhe spin il eord, like the brain, 
consists of grey and white matter, 
but, as there is here no representa 
tive of the cortical grey matter of 
till bram, the white matter entirely 
surrounds the grey In section 
the grey matter has the form of an 
H, the cross bar lormuig the grey 
commissure In the middle of this 
the central canal can just be made 
out by the naked eye (see fig 4) 1 ho 

anterior limbs of the II form the 
anterior cornua, while the posterior, 
which in the grea ter part of the cord 
are longer and thinner, are the pos 
tenor cornua 'Vt the tijis of these 
IS a lighter coloured c<ap (fig 3> S L ) 
which IS known as the substantia 
gdatinosa Po^andi On each side of 
the II IS a slighter projection, the 
lateral cornu, which is best marked 
m the lhor<i.eic region (sec fig 4) 

On referring to fig 4 it will be seen 
that *he grey matter has different 
and chaiactcnstic appearances in 
different regions of the cord, and it 
will be noticed that in the cervical and 
lumbar enlargements, where the nerve 
to the limbs comes off, the antenor 
horns are broadened 
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Fig 2 — Diagiam of the 
Spinal Cord as seen flora 
behind 

CVi shows the level of the 
1st cervical vertebra, CVv of 
the 5th cervical icrUliri 
DVil of the 2nd dors il 
vertibra, DVx of the loth 
■dorsal vertebra, DVxii of 
the 12th dorsal vertebra, 
LVn of the 2nd lumbar 
vertebra 
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Tract of Goll 
Tract of Burdach. 

Comma tract 
Oval area 
Lissauer s tract 
Direct cerebellar tract 
Gowers' tract 

_ _ ^ Crossed pyramidal tract 
L B B Lateral basis bundle 
ABB Anterior basis bundle 
DPT Direct pyramid d tract 

Histologically the grey mathr is made up of neuroglia, mcdul- 
lated and non mcdullated nerve fibres, and nerve cells (for details see 
Nervous bYSTHM) The nerve cells are arranged in three mam 
columns, ventral, intermedio lateral and postenor vesicular. The 
ventral cell column has the longest cells, and these are again sub- 
divided intoantero mesial, antero lateial,postero-lateraland central 

' ' ’ - lateral 

region. 


E oups The tntermedio lateral cell column 13 found in the Utei 
>m of the thoracic region. - unuod lo n , 


The posterior vesicular or Clarke's column is also largely confined 
to the thoracic region, and lies in the raesul part of the posteriof 
cornu It 13 the place to 


line to form the white com 
missure, which lies m front 
of the gu y It is comix>scd 
of neuroglia ami medullated 
n-rve filires, which ore ar- 
ranged in definite tracts, 
although m a section of a 
healthy cord these tracts 
cannot be distinguished even 
with tfio microscope They 
have been and are still being 
out by 
ologists 

On tracing a sensory nerve 
into the cord (fig 3, P R ) 
through the postenor nerve root it will be seen to he quite close to 
the mesial side of the posttrioi horn of grey matter, where most of it 
runs upward The next root higlier up takes the same position and 
pushes the former one toward the middle lino, so tliat the lower 
nerve fibres occupy an area close to tho postero median fissure known 
as the tract of Goll (fig 3, G T ), while the higher be more extern illy 
m tho tract of liurdach (B I ) Ihc greater part of each nerve 
sooner or later enters the grey matter and comes into close relation 
with the ctlls of Clarke’s column, but some fibres run light up to the 
nucleus gracilis and cuneatus in the medulla (>cc Brms), while a fev/^ 
turn down and form a descending tract, which, in the upper part of 
the cord, is situated m the inner part of the ti ict of Burdach and 13 
known as the comma tract (fig 3, C 1 ), but lower down gradually 
shifts quite close to the postero-median fissure and forms the oval 
area of Fhchsig (fig 3, O A ) It will be obviouo that both these 
tracts could not be seen m the same section, and tlirt ng 3 is only a 
diagrammatic outline of their position. 

A. few fibres of each sensory m rvo ascend in a small area known as 
Ltssauer’s tract (fig 3, L T ) on tlie outer side of the posterior nerve 
roots, and eventually enter the substantia gcLitmos i 

To the outer side of Lissauer's tract and lying close to the lateral 
surface of the cord is the direct cerebellar tract (tig 3, DCT), the 
fibres of which ascend from the cells of Clarke s column to the ccr" 
bellum As CLorkc's column is only will dcvtlopcd m the thoracic 
region this tract obviously c maot go much lower 

In front of the last and also close to the lateral surface of the cord 
13 another ascending tract, the tract of Cowers (fig 3, T G ), or, as it 
13 sometmies called, the lateral sensory fasciculus It jirobahly 
begins m tho cells of tho postenor horn, and runs up to join the 
fillet and also to reach the cerebellum through the superior cerebellar 
peduncle Tho crossed pyramidal tract (fig 3, CPT) lies mteni''! 
to the direct cerebellar t^'aet, between it and the posterior cornu 
It is the great motor tract by which the fibres coming *rom the 
Rolandic area of the cerebral cortex are brought into touch with the 
motor cells m the anterior cornu of the ojiposile side This tract 
extends nght down to the fourth sacr il nerve 

lu front of the crossed pyramidal tract is the lateral basis bundle 
(fig 3, L B B ), which jiroD ibly consists of association fibres linking 
up dillcrent segments of the cord 

The anterior basts bundle (fig 3, A B B ) lies in front and on the 
mesial side of the anterior cornu, and through it piass the antenor 
nerve roots I ike the Ittir U bundle it consists chiefly of association 
fibres, but it is coutinued up into the medulla as the posterior 
longitudinal bundle to the ojitic nuclei 

rile direct pyramidal tract (hg 3, D P T ) is a small bundle of the 
motor fibres from (he Rolaiuhc area, which, mstcad of crossing to 
tho other side at the decussation of the jiyraimds m the medulla, 
runs down by tin side of the antero-median fissure Its fibres, 
however, keep ou gra<lually crossmg to the opposite side through tho 
anterior white comnussure of the cord, and by the time the imd 
thoracic region is reached it has usually disapjicared 
The roots of the spinal nerv es m the upper p.irt of the canal rise 
from the cord nearly ojtposito the i>oints at which thej^ emerge 
between the vertebrae, but the farther one pas.scs down the higher 
the oiigm of each root becomes above its point of emergence Lon 
sequtntly tho lumbar and sacral nerves run a long way down from 
the lumbar enlargement to their spinal foramina and are enclosed 
in the dural and araclmoid sheaths to form a mass like a horse’s tail, 
which IS tht refore know n as the cauda equina The relation between 
the ongin of each nerve and the spinous processes of the vertebrae 
has been worked out by R W Reid (Jourtt Anat and Phys , xxiii 

341) 

Embryology — The early development of the neural tube from the 
ectoderm is outlined m the article on the Brain When the neural 
groove becomes a tube it is oval m section with a Very large laterally 


gradually mapped 
pathologists, jihysi 
and embryologists 


which the sensory fibres of 
the sympathetic system (vis- 
ceral atferents) run T he 
white matter, as has been 
shown, surrounds the' grey, 
aiifl passes across the middlo 



Fig 4 — “Sections of Spinal Cord, 
twice scale of nature 

1 CerMcol enlargement, 

2 Thoracic region 

3 Lumbar enlargement. 

4 Sacral region 


6^.^ spinal' 

compressed central canal (see lig 5) 1 he original tctudcnnal 

c< II9 elongate anJ, radi iting outward from the canal, are now known 
as spongioblasts, while the inner ends of some of them bear cilia 
and so the canal btcoincs ciliated A number of round cells known 
as {fcrnunal cells, now appear close to the central canal, except at 
th' Hhih mid-dorgal and mid ventral laminae (roof-j>Ute and flooi 
])Irte) From the division of these the primitive nerve cells or 
uei roblasts are formed and these later on migrate from the region 
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Fig 5-*-Schema of i Transverse Section through the Early 
Neural Tube (Young) 

Ihe left side of the section shovisan earlier stage Ilian tlie tight side 

of the can'll and shoot out long processes — th< ixons Th' pemia 
nint cential caiul of the coid was feirii eily su 1 only to lepustnt 
t'u vtnli d uid of the Urge embrv'eiuie tin d, *he <loisal part being 
convcrljcd uito i slit by the jt'iadual closing ui of its lattial wills, thus 
Joimmg the |x)sttro medi in fissure. A Kobinson, however doc* 
not believe that the posterior fissure is any remnant of the central 
cinal, and time aic many points winch bear e»ut his contention 
(sfiiflfcs tw ^«u/oui>, Ov.ens College, tSoi) Th< uiosf n odem viev. 
(rooS) is tl^it the fissure is formed partlj by in i 11 >1 'iii^ iiid partlj 
from tfic original central canal The nite 10 nu di m fissure is emsod 
bv the veati^ part of the cord growing on each side, but not m the 
nii J line wla^re no gcinunal cells are 

The ^ntorioi nuve loots are formed by the axons pf the ncuro 
bUsts in t'fie di v ilopini interior conni’ but the poslenor grow into 
il I cord from th( post* nor root gaiigh i (si > Nl kve SpivaJ), and, as 
they glow, ioun tin Columns of Goll and Burdach That pirt of 
1 le grev m > t li ui’ which the viutial. mtciior or motor nerve 
’ >ots ribc IS ’ MW 1 It, i Ik b is il lamina of the cord, while the more 
dorsal put iidn wluth th ixisb ru'T nerve roeits enter is the alar 
iinifiia 1 11 s nils ,ik iiujiort mt m comparing the morjihology 
01 the sjuu d lo I w nil ih it ol lh<“ biam 

In the I mill VO u]) to the filth mouth tlu re is little difference m the 
Tipearancf or tli , < ^ an J w lute m it tei of tiu cord, but at th it lime 
lie fibies in till lol imu-, of Burd ich acquire t Imf medullary she ths 
w nite substauct ol Schw inu the fatty lualti r of w hich is probably 
b >aacti d from the blood V< ry soon aft* r these the basis bundh s 
1 'yiliujlc 1 id till n, in the sixth mouth the columns ol Goll Nixt 
1 'Upw thi dmet cercbelUr tr lets and m the 1 it ti r half of the eighth 
iionf'h the truts of Crowers while the fibres of the p)rimidil an I 
■* ’S.'^pp s t’ cts to not gun thm lUedulhary sheaths until just 
Indore or after buth At first the spinal cord extends far is thi 
I'st mesodermal somiti, but ntnroblasts irc only fo;-mtd as far as 
me fir^t coccjgt^al somite, so that belund th it (h< cord is non hcivous 
ad degcneratls latir into the filum terminih After the fourth 
month th( uerv'ous jiortiou grows moic slowlv thin the rest of the 
b-ady and so the long eauda equuia and filum terminals are produced 
At Dirtli the lower limit of the cord is opposite the third lumbar 
V eitcbr«i, but in post n ital development it recedes still farthci to the 
lower h V (1 of the fiist 

For furthi r dt fails see Quain’s lua'y'wv vol 1 (I oJidon looS) 

J p McMumch, Development of the Human Body (1900) Most 
inoqcim doscnptions are found^ti on the w ntirigs of W His, references 


Coii'paratnt Anaiotny —In tlie Ahipliioi^us theH 
betwtcii th( sniiul cord and tlu brain, the lormer reaches the whole 
hngth of the bodj and is of unlfonn calibre It encloses a central 
c lual from winch a dors il fissure extends I0 the surface of the coni- 
and it IS composed of nerve fibres and lurve eills most of the latter 
bt mg grouptimouiKl thi central can il or neur<HotK,as tliey are in 
till human cmbijo Some ver> large multipolar gatghon cells are 
l>resciit, and thiic are also large fibres known as giant fibres, the 
flint lion of wlueh is not clear 

When the nptiles are reached the cord shows slight enlargements 
111 ihe legions ol the limbs and these become more marl ed in bin's 
and m imm ils 

In the luinb ir region of birds the dorsal columns diverge and open 
up tile central canal, converting it into a diamoud*s)iaped space 
which IS ouli roofed over by the membranes of the cotd, .Inti is know n 
txs tlu snius rhomboidalis 

In all tlie sc lowei vertebrates exfept the Anuia (freigs and loacIsL 
the cord fills the whole length of the spin il c mhl, but m the high^^^ 
miiuimils (I’nmiltf,, thiroptrra ana Insictivoii) it grows loss' 
1 ijiiol^, ind so the poster or pirt of the can il toiitaink the cauda 
tipiiiii willun Its sheath of elura miter In m immals below the 
aniluupoid qi-, tluri m sq direct pjramidal trafcts in the eord, 
since the I’.eii ill ui ot the pyramids in tlu racduila'is complete 
M uen II tlu 11 < ! ei u ts vary very inut h in thdir proportional 

si/( tu the It t ol the Old in different animals In main,' for example, 
they form tt by % the total cross area of the cor^, in the eat 
7 76 ^(,, in the tabbit 5 3 %, in tlu guinea-^ ig y% rn^^fn the mouse 
1 ^4 0 In tilt frogno pyr imidal tr let n found It isppvious there - 
fqrt, th it in the lower vertebrates the ntotor fibres o(f the cord .ire 
nbt so eomiih b ly g ithfered into deftmW tracts as they tire m man 

S r'lod de il of interest has lately beta taken m a Jitrve bundle 
will! lim the low tr v eftcbrati s runs througli tht eeiitibpf the central 
t anil of tlu Corn ind 1 i! 1 its 01 igin in Ihe optic n Ilex cells in close 
K>) ilion to tin ] » biior t innussuu of tlie bi on Mott posteriorly 
(e lud id) it 1 lob bh ([ 11 I . lonnexion wiili tlu iholor cells of 
tiu toru md 1 loot t 1 upon s L mo ms by which the nfuseles can be 
iiiuh 1) Kiivtlv it 1 ou I t< ihi stimulus of light ij IS known as 
Hits'll (I flu n n ’■ptu li ind physiologv havej been studied 
mobl c iiefullv ine3<l</lom( md fishes It is said to be present m 
the mov but hitheito no trace e'lf It has luen fouid in man It 
wtas diseejvCicd in iboo, but for fortj ybars has been looked upon as 
in irtifxcf 

bee P L Sargent, " Optic Itcflex Appaiatus o'f 'Vertebrates, 

Mus Comp ZooL ilaraay3^ vol xlv No 3 (July, I9P4) also for 
gtue raH'dltaiks R WieeiyrsUein),'t?ev'par«Imc ylMa/owiy 0/ VerUbraies 
(^ondon, 1907), LenliosSeki lies IVomMsys/cms (rb^^) (F G P ) 

SuKOEny OF IHE Spine and S^ina^ Mdam 

1 uHtuie 0} fhe sptnc hn\ od^ur from indirect violence, as 
when a man falls Iron a upon his head, Or^in a sitting 

ptHilion, or It may result frohi direct violence, 'as' when he is 
hanged, or as when he is ran over by a loaded Van, or m a 
fall from a height across a bc.im The Verfebri^e above the 
fr iclure being displaced from those below it, the $pinal cord is 
gepir-^lly torn across, and the parts of the trunk,! or the limbs, 
which arc supplied by the spin 4 nerv^es passing but from the 
cord liclovv the seat of injury ate W nec essitv cut Off from their 
cxiiiriexion with the brain, and at once deprived of sensation 
and of the power of voluntary movement In some cases of 
fracture of the spine there is at the time marvellously little 
constitutional disturbance The higher up the column that 
the fracture occurs the more quickly does dea<h ensue If 
the fnicture is m the middle of the bac k the patuiit may linger 
for several weeks, but even if lie is Ivin^ upOn a water-bed, 'knd i 
even if every cau is taken of him, inll.immation of the bladdiir 
.^nd intractable bed-sores irc apt to make their ippcaranee, 
and his existence becomes trulv nuscrablt Operative surgetje. 
15 unable to effect much in thc-se oases 6 n account of the spaMal 
cord being generally torn across or hopelessly crushed ' ' 

C urvature oj ihe spine may he clue to deformity of the bodies ^ 
of tWe v'ertebrae caused bv iircgul.ar pressure, or to the dis- 
integration of their anterior jnrts by tuberculous ulceration, 
known as Pott’s disease dr spinal Ciaries Thus the causes of 
spinal curvature aie verv different, and it is neecssaTS' that thfe ^ 
actual condition be clearly rccognued or treatment may prOVd ‘ 
harmful Pnefly, the curvature which is due to tuberculotis 
disease requires absolute and continuous rest, the othet e^lls 
for W'ell-regulated exercises 

Lateral oy rotatory curvaiiire oj the spine is a deformitv which 1 
pn dnrijig t|l)p^ dcv^e^pping, period of life, before the bc^KS-* 
bf the vertebrae are solidly formed 
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grftwmg )‘aj)idly> feild whose Auscul^r^syst^rd is weak, the bad 
habit or standing, and throwing the weight oi thdbody constahtlv 
on one leg, gives rise to a serious tilting Of the trunk^ or. if, 
when writing at a desk, they sit habitually in a twisted position, 
a lateral curvatvir^ of the spine is apt to take place By con- 
stant indulgence in these bad habits the spinal coluntn get^ 
permanently set in a faulty position Sometimes the tilting of 
the base of the trunk is due to a congenital or acquired differ- 
ence in the length of the legs In the' cbncavity of the curve 
there is increased pressure, arid, necessarily, diminished growth, 
in the convexity of the curve there is diminished pressure with 
increased growth The patient's friends probably notice that 
one shoulder is higher than the other, or that the hip is growing 
out,’ and unless means are taken to alter the abnormal distri- 
bution of pressure, the c Ondition becomes worse, until complete 
ossification chocks the further progress of the deformity The 
growth of the subject being completed, the deformity ceases 
to increase And when the growth is completed and the bones 
are solid and misshapen the condition is quite incapable of 
improvement The usual curvature is one in which there is a 
convexity of the spine m the chest-rcgion towards the right, 
with the right shoulder higher than the left Compensatory 
curves m the opposite direction form m the loins and neck 
A'ong with the nteral bending of the spine a rotatioh of the 
bodies of the vertebrae towards the convexity of the curve 
takes place, the spinous processes turning towards the con- 
cavity of the curve Since thi? hue of the spinous processes 
of the vertebrae c an be easily traced through the si^, their 
deviation may mislead the superficial observer as to the actual 
amount of the curvature 

To counteract this deformity in the earliest’ stages (and 
It is m the early stage that treatment effects ipost), the patient 
(generally a girl) should be encouraged fo walk perfectly erect 
S>stematic exercises, to strengthen the muscles of the back, 
ought to be strictly and persistertty carried out' under the 
direction of a surgeon With the assistance of a skilled mstructor 
of gymnastics During the intervals of rest the child should 
lie upon her bark on a firm board, and should avoid taking 
exercise which gives rise to weariness of the muscles,’ for when- 
ever the muscles become weaned she will attempt to take up a 
position which throws the strain on to her ligamentous and 
bony structures One of the best exercises ife to lay tfie pgtient 
on her f ice, fix her feet, and encourage her to raise fierself by 
using the muscles of the back, Whist she hangs from a trapeze 
the weight 6f the low'ei limbs and pelvis will help to straighten 
the spine as a whole, necessarily diminishing the increased 
pressure upon the cartilaginous bodies of the vertebrae towards 
the concavity, and increasing the pressure between the sides of 
the bodies towards the convexity It is often a'gdod thing to 
remove a girl with commencing lateral curvatWe from' the 
sedentary life of school or town and to let her run wild m the 
country, exercising her muscles to the full 
If the defOrmitV is due to inequality in the length of the legs, 
a high boot on the short leg may correct it In some cases ot, 
lateral curv'ature a tilted seat is useful Mechanical “ spinal 

S orts ” are as expensive' as they are inefficient As a rule, 
;d, they' are positively harmful, in that they add to' the 
weight of the trunk and hinder needful mustular development 
Bv kyphoits IS meant an ejtaggerated degree of roUndnfess 
of the shoulders It can be effaced onlV by drillings 

and exercises whilst the spinal column i$ still pl'stu When ' 
on( c the bones are solid n6 great improv'erneht iS passible The ■ 
deformity iS sometimes due to shprt sight It Vvclf^ th^reidre,*; 
to have the child’s visioii dulv tested i 

L/>rdosts IS an exiaggerAtidn of the normal condav^ity 'ol the' 
loin region of the gpinr It as most ofteh met' with id those' 
tises in which from coujcirtal displacerfieht olf th'e head df the 
thigh bone, or from old diseasv'^ of the hip-joint, the subjje^i: HKs’ 
acquired the habit ,of ihrowing the shOuldel^^ back' iq order tb 
preserve the 'bAlfijiice ; , , 

Tuberculous disease oVtUe"sinf^{Poiv^ dt^ea^e),\s the result 
of a dtlposit ’or tubercle-lerraS m tile'" bbd^ Of thi^ \eftebta 


Inflammation having thus been set up, ulceration (canes) of the 
vertebra, or of several vertebrae, occurs, and if the case run® 
on unchecked extensive abscesses mav form m the thigh, loin or 
groin, The trouble is often ^ begun by a blow or by a sprain of 
, the spine, which, by lowering the power of resistance of tlie 
delicate bone, prepares it for the bacillary invasion The 
earliest symptoms are likely to be a dull achmg in tlie back 
with stiffness of the spine The child complains of being tired, 
' and IS anxious to he down and be left quiet whilst his little 
cimpamons are running about If the disease is m the middle 
part of the spine, pams are complained of in the front of the 
( best or at the pit of the stomach Unfortunately such pains 
are often ascribed to indigestion If the disease is m the upper 
part of the spine the pains mav be in the head, the shoiilde' ^ 
or the arms If m the lom-region of the spine they are in the 
lower part of the trunk, the thighs or the legs (These obscure 
peripheral pams are often nusunderstood and are apt to be 
attributed to rheumatism ) The back is stiff so that the child 
ainnot stoop In trying to pick up anything from the floor 
he keeps h’s back straight and bends hiS knees If the disease 
is m the neck-region he cannot easily look upwards, and, mstead 
of turning his head to look sidewajfS, he wheels round his whole 
b )dv In some cases, though the disease is fa- aavanced, 
tfierc have been no complaints of pam in the back As the 
bpdies of the vertebrae crumble awav, the spine bends for 
wards under tlie influence of the weight of the head and of 
the upper part of the trunk, and a projection may appear in 
the middle line of the back In the neck, and in the loin- 
region, the projection is rarelv well marked, but m the 
chest-region a conspicuous boss may make its appearance—* 
the “ hump-back ” The projection is often spoken of as an 
angular curvature — a contradiction m terms, for a thirtg iVhich 
IS angular is not curved When the deformity is great there may 
be pressure upon the spmal cord with more or less paiahsis 
in the parts below 

fhe treatment of tubcrculoua diseaw of the spine demands 
absolute and uiiintcrrupted rcift The best thing is to put the patieijit 

flat on his back for is many months as may be found necessary, 
but not in a clOsc bedroom^ tf he is compelled to he m a bedroom 
the mudows slxbuld be open night and dav If the patient is a child 
he should be laid flat la a box-splmt, or upon a thm Iion>ehair 
mattress, and should Ve earned out of doors every day — ^but al^rava 
fiat When the pressure symptoms, such as the pains in the 
legs, thighs or aTnis the bdly-ache " or the pains in the cheSt' or 
neck have px-taed away, a fiJm leather splint may bo mohlded on to 
keep the parts quiet unlfl qoneoUdation iius taken place or a 
cuirasfi of poroplastjc felt or of plaster of Pans may be applied The 
danger in these cases ,IS of leaving off treatment too soon they 
must not be hurried or the trouble will be likely to come back 
again with perhaps, Incteafeed deformity If the disease is in the 
upper part of the dorsal some or the neck-region a corvital 
collar of leather, or a double Thomas's hip splint may be fpuud 
useful 

In cases of advanced tubcrcnlous disease of the spine in which 
the spinfl) cord is compressed within its bonv canal ether by thb 
posterior parts of the vertebral bodies or by inflamiilatory products, 
or ip, which, after severe injury the cofd is pressed upon by a dis- 
placed piece of hone, the surgeon maV Jihink it expedient to open 
thfc smnal canal frbm behind Tcrqcrvui'i'gin the procedure the pjOsterior 
aiAhw (laminae) of the vertebra© '1^4 operation is cdllda by the 
hybrid word l»fi»nfetotny ^ Sometjrnos m the cage of tuberculous 
<li$^5e„ whery thq propripty gf rpsortiB,g to the operation is bfeing 
di,scusscd the symptoms, of tye completion begin to clear off and tlu 
Ohild makes a complete rctovety without being operated on, the 
moral is that we Ihovffd wait patiently and give Nature a full chaui t 
of doing work in her own way The operative treatment ot 
thegc cases is no^ lu^Wy actory Still, there are a certain small 

puniber of c ises in whic^ it may bp gfven. a trial 

rhe treatment: of xmnaf alKcess bekr grfcattv influenced bv the 
Lister;jan mctnod The collection of broken down tuberculous 
tnatcnal or fluid is m>b p.n the usual sense for it does not 

cqntam " pus " ‘^matter,'* being as a rule destitute of septic 
nuqjrb-orgiaiwsinB A «pinal abscesses thereffare no longer drained . 
[it is ipeisedi.burap^ jwashed out, anff swabbed dri. ^ thq opening 
being carcf\itly and ptrnuncnily sewr up In this way septic c^rae 
are cffecfnallv excluded frpm the eayity and the p<itlent is ^areff 
the-dopr©ssing and tedious discharging of the cavrty whiCh so often 
ifc^lowed the old methods of treatment it must be clearly amder- 
] btoQ<J, tji it s,^in^l ^bscesfl does not undqrffo cyr§ after 

being “siltbjec ted ‘to fhc evacuation and ciobure treatment mentioned 
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above, but that the surgeon is sometimes compelled to use imgation 
and drainage 

la, 1897 Dr Calot of Berk-sur-Mcr reintroduced the method of 
sti;aightemng out tlie hump of the back, so often left after disease of 
the spine, by stretching the child on a flat table and dealing with th^ 
hump, under chloroform, with wliat is commonly known as brute 
force " A considerable mimbef of hump-backed children dn the 
Continent as well as m England and America were thus dealt with 
but it IS doubtful whether the records of those cases, could they all 
be collected and published would be found to justify the enthusiasm 
and publicity with which the method was inaugurated and its 
details were Spread abroad It is scarcely necessary to say that the 
forcible etraagutemng of a spine which has developed a hump because 
tuberculous disease has wrecked the front of the vertebral segments 
13 in no sense a curat vo operation Diminishing the sue of the 
projection: does not cure the tuberculous ulceratlorl oI the bones, 
indeed, It may increase the ulcerative process or determine a scatter- 
ing of the germs of tubercle throughout the body The operation 
haa not been acceptul by British and American surgeons In the 
practice of the foreign surgeon death ensued m three cases out of 
thirteen that were operated on, and an English suigeon reported 
fourteen cases “ in all of v hich the deformity had recurred although 
the Spines had been fixed in pListcr of Pans after the straightening " 
Being deeply placed ip fbe mass of the muscles of the back, and 
moreover, bang ji'-dously locked withfti the bony canal of the verte- 
bi d column, the spinal marrow or spiral cord was, until the last few 
cars generally considered to bo beyond the reach even of the most 
1 tesrpnsing surgeon Still, like other tissues, It was liable to diseases 
ind injuries The exact situation of a tumour pressing upon the 
sjunal cord can now bo located vMth great precision by noting the 
areas of pain and numbness, and the heiglit in the lunbs or trunk to 
which loss of power of voluntary movement ascends, and by noting 
alsCi whether these effects are symmetrical upon the two sides or 
appear more upon one sulo than on the other By cutting away the 
posterior parts of certain segments of the vertebr^ column, tumours 
of vanous sorts have been successfully remolded from the interior 
of the canal Displaced fragments of bone in tuberculous affection of 
the spine, abscess contents and inilamnutory tissue have also been 
similar^ dealt with Sir William Macewen of Glasgow and Sir 
Vict|0r Horsle / of London have been pioneers m this development of 
surgery In cases of fractuie of the spine with displacement of the 
vertebrae and coihpression of the spinal cord surgeons have also been 
trying tvhat relief can be affoidetl uy the adoption of bold operative 
measures but as in most of these cases of fractui ©-dislocation the 
spinal cord is toin light across or crushed beyond hope of repair, 
active measures cannot be undertaken with much prospect of success 
“ Concussion of the Sptne ’’-—Occasionally one hears persons, 
whose professional education should have taught them better, 
speaking or wri Ung of concussion of the spine as if that were 
m Itself a disease It is an expression which is not infrequently 
used m an equally comprehensive and incorrect way when the 
ill-mformed person is speaking of the injuries, real or imagmary, 
of which an individual makes complaint after havmg met with 
a severe shake when travelling on a railway One might as well 
speak of concussion of the fekull as of concussion of the spine, for 
the spine is bat the bony envelope of the spinal cord, as the skull 
IS of the bram. The violent shaking of the spinal cord and the 
spinal nerves in a serious accident may, however, be followed 
by some functional disturbance, which may be associated with 
pains m the back, jbK numbness and tingling m the hmbs, 
or with muscular weakness In some cases the disturbance 
lb due to slight haemorrhages mto the nerve sheaths, which 
may clear up with rest and qUiet But when the presence of 
these obspure symptoms, after a railway accident for instance, 
becomes the subject of an action-at-law, there is a great chance 
that they will not pass off until the case is settled m one way 
or the other Not, perhaps, that the mdividual concerned 
lb dishonest m his estunation of them, but because the anxiety 
of the overhanging lawsuit has bO grievously disturbed his 
mind and altered his perspective that his sense of proportion 
IS for a time in abeyance After the action-at-law the symp- 
toms may cl^ar up with a rapidity which to some people appears 
suiprismg (E O*) 

Physiology of the Spinal Cord 
The name spinal cord, given by early morpholr^ists to the 
nervous mass lying m the tubular chamber enclosed by the 
vertebral column, was doubtless given under the supposition 
that the organ so named could be treated as an entity Scien- 
tifically, however, it cannot be so treated, either as regards its 
structure or its function, It is merely a part of that great 


nervous structure which throughout the length of the body 
forms the central meetmg-place of the nerve-paths arrivmg 
from and issuing to all regions with which nerve fibres are in 
touch, Tp separate from the re^t of this system the part wluch 
hes within the spine is an artifiarl and in many ways mis- 
leading provision This artificial treatment is the outcome ot 
crude ideas drawn from the study of merely the gross form ot 
the bodily parts But crude as the distinction is, its histor c 
priority has influenced the study of the vertebrate nervous 
system, not only in regard to morphological desenpt on but 
also m regard to exposition of the functional reactions of the 
nervous system and even up to the present day Hence it is 
still customary arbitrarily to detach certain of the reactions 
of the nervous system into a separate group and describe that 
group by itself, simply because they occur in nervous arcs 
who»e central courses in the great lentral nervous organ lie 
within that part of it extending along the spine An additional 
inconvei^ience attaching to the mode of description of the nervous 
system customary in works on human anatom> , is that m such 
works the parts of the nervous arcs outside the central organ 
are described apart from it under the term peripheral nerves. 
This severs artificially structures which are functionally in- 
dissolubly united The study and description of the working 
of the nervous system is hampered by this unphilosophic sub- 
division of Its structural parts 

To gam a broader and truer point of view as starting-point 
for understanding the working of the spinal cord one must 
prepare the exposition by a short reference to the general 
function of the nervous system in the bodily econoin> 

Relation to General Nervous System — An animal of micro- 
scopic size may continue throughout its life to be constituted 
entirely by one single cell Animals of larger bulk, although 
eac h begins its existence as a single cell, attain their dcvcloji- 
ment by the multiplication of the original single cell, so that 
from it there comes to be formed a coherent mass of cells very 
many millions m number In these multicellular animals each 
of the constituent cells is a mmute self-centred organism, in- 
dividually born, leading its own life and destined for individual 
death The corporate power of the complex animal is the sum 
of the powers of those manifold individual existences, its < ells 
In the complex animal the several organs, even the most homo- 
geneous, such as muscles or glands, are each composed of many 
thousands' of cells similarly specialized but living each per se 
The solidarity of action which a complex animal thus built 
up exhibits is the result of the binding together of the units 
which compose the complex organism Of the agencies which 
integrate the complex animal, one of the most potent is nervous 
action A certain number of the unit cells composing the animal 
are specially differentiated from the rest to bind the whole 
together by nervous action These specially differentiated cells 
arc called “ neurones ” They constitute living threads along 
which waves of physico-chemical disturbance are transmitted 
to act as releasing forces for the energy m distant cells, where 
they finally impinge 

It IS characteristic of this nervous system, the system of 
neurones, that, although ramifying far and wide through the 
body, it IS a continuum from end to end The peripheral 
nerves are formed of bundles of neurones l>ing side by side, 
but these, although packed close together, are strictly isolated 
one from another as conductors and remain isolated throughout 
the whole length of the nerve The points of functional nexus 
of the neurones one with another are confined to one region 
only of the whole system All their conductive connexions 
one with another take place solely in the central nervous mass 
which constitutes the so-called central nervous system, a 
nervous organ extending axially along the length of the 
body midway between the body’s lateral halves Thither 
the neurones converge in vast numbers, those of each body 
segment converging to that fraction of the central organ which 
belongs to their body segment The central nervous organ 
thus receiving these neurones is, where it lies in the head, called 
the brain, the rest of it is called in vertebrates the “ spinal 
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cord,” m vermes and arthropods the “ nerve-cord ” The 
central or^an not only receives neurones which converge to it 
from outside, but many of its own neurones thrust out their 
conductive arms from it as nerve fibres carrying nervous 
influence outwards to regulate the activity of glands and muscles 
In the vertebrata the ingoing neurones for each segment and 
similarly the out-going neurone fibres are collected into a seg- 
mental nerve To the spinal cord these are each attached by 
two roots, one dorsal, consisting of the afferent fibres, the otner 
ventral, consisting of the efferent fibres 

The Reflex — Analysis of function of this nervous system leads 
to what IS termed “the reflex” as the unit of its action The 
simplest complete reaction of the system is a reflex There are 
many reflexes which are extremely complex, being built up of 
a number of simpler reflexes combined together A reflex is a 
reaction started by the environment acting as a stimulus upon 
some nerve which communicates the excitement thus started in 
Itself to other nerves by means of its connexions with these 
in the central nervous organ The excitement so generated 
and transmitted finally travels outward from the central organ 
by one or more of the efferent nerves and through these reathes 
muscles or glands producing in them its final effect The 
muscles and glands are from this point of view termed effector 
organs The reaction is therefore “reflected” from the central 
organ The nerve structures along which it runs m its tra- 
jectory are spoken of as a nervous arc The whole purpose of 
the central nervous organ is therefore to bring afferent neurones 
into touch with efferent neurones The whole purpose of 
reflex arcs is to bind one part of the organism to another part 
in such a way that what the environment is doing to the 
organism at one place may appropriately call forth 01 restrain 
movement or secretion in the muscles or glands possessed by 
the organism 

Receptor Cells — There is one cond'tion for the due perform- 
ance of these reactions which is not provided by the nervous 
system itself The afferent neurones are not in most cases 
so constituted as to be excitable thtmselves directly by the 
environment — for instance, they cannot be stimulated by light 
Their amenability to the environment, their sensitization to 
environmental agencies, is effected by special cells adjunct to 
their peripheral ends These cells from organs are called 
receptors They arc deluately adapted to be stimulated by this 
or that particular agent and are ( lassifiable into various species, 
so that each species is easily excited by a particular agent which 
IS “ adequate ” for it, and is quite inexi itable or only excitable 
with difficulty by agencies of other kinds Thus in the skin 
some receptors ere adxpled for meihancal stimuli (touch) 
and not for thermal stimuli, while others (cold spots, warm 
spots) are adapted for thermal stimuli and not for mechanical 
As far as it n known each afferent neurone is connected with 
receptors of one species only 'The receptors thus confer upon 
the reflex arcs selective excitability Lach arc is thus tuned 
to respond to certain stimuli, while other arts not having that 
kind of receptor do not respond The receptors, therefore, 
while increasing the r^^spionsiveness of the organism vo the 
environment, prevent confusion of reactions (mco-ordination) 
by limiting to particular stimuli a particular reaction 

Proprioceptors — The system of neurones is thus made acces- 
sible to the play of the external world acting on the body And 
in addition to those receptors which are stimulated directly 
by the external world, are others lying within the mass of the 
organism itself, which are excitable by actions occurnng in 
the organism itself These are called proprioceptors They are 
distributed preponderantly in the muscles and structures 
functionally adjunct to muscle, such as joints, ligaments, fasciae, 
&c The reactions induced in such motor structures reflexly 
m response to environmental stimuli tend therefore secondarily 
to be followed and accompanied by reflex reactions initiated 
from proprioceptors 

Coriduetton — ^The process by which the excitement generated 
in the afferent neurone travels along the reflex arc is known as 
conduction Conduction along afferent and efferent nerves 


differs in some important respects from that obtaming m the 
nerve centre, i e in the piece of the central nervous system 
connecting the afferent nerve with the efferent nerve In a nerve- 
trunk the excited state set up in it by a stimulus travels along 
its fibres as wave-like disturbance at a speed of about thirty- 
three metres per second, and does not alter in intensity or speed 
m its travel A nerve-trunk when excited (artificially) at some 
point along its length transmits the “impulse,” te thewave- 
like ex< ited state m both directions, t e both up and down each 
fibre, from the point stimulated This is true whether the fibre 
IS afferent or efferent The speed of travel of the nervous 
impulse along the nerve-trunk is practically the same whether 
the state of excitement, t e nervous impulse, is weak or intense 
The nerve-trunk shows practically no delay m its response to 
an effective even though weak stimulus and its response ceases 
practically at once on cessation of the exciting stimulus When 
excited by repeated brief stimuli the rhythm of the re^nse 
corresponds closely with that of the stimuli, even when the 
frequency of the latter is as high as 100 per second With 
momentary stimuli a response even so brief as 2(t can be ^ven 
by the nerve- trunk Finally, nerve-trunk conduction is singu- 
larly resistant to fatigue, to impoverished blood supply, and 
to many drugs which powerfully affect reflex actions 
In conduction through the central nervous organ the travel 
of the nervous impulse exhibits departure from these features 
Its intensity is liable to be altered m transit Its time of 
transit, especially if it be weak, is much longer than for a similar 
length of nerve-trunk Its direction of transmission becomes 
polarized, that is, confined to one direction along the nervous 
path The state of excitement engendered does not subside 
immediately on cessation of the stimulus, and may outlast the 
stimulus by many seconds The rhythm of response to a 
rhythmic stimulus does not change in correspondence with 
change m the stimulus-rhythm A response, however brief 
the stimulus, is probably never shorter than 50 in duration 
These are striking differences, and morphological study of 
the structural features of the central organ does not at present 
suggest how they for the most part arise It seems certain, 
however, that m the central organ it 15 that part which consists 
of so called grey matter which forms the place of their occurrence 
There the spread of the impulse from one nerve-fibre to others 
seems clearly due to the fact that each afferent fibre breaks 
up into bram hing threadlets which ramify in various directions 
and terminate in dose apposition with other neurones There 
has been much dispute as to whether the termination is one 
of contiguity with the next neurone or of actual continuity 
with It The result of recent mvestigation seems to show that 
in the vast majority of cases contiguity and not actual homo- 
geneous continuity is the rule m the spinal cord The point 
of nexus of one neurone with another is termed the synapse If 
synapsis occurs by contiguity and not homogeneous continuity, 
it is fair to suppose that at it the transmission of nervous 
impulses must be different from that observable m the homo- 
geneous conducting threads of nerve fibres The conduction 
must traverse something of the nature ot a membrane To 
the properties of synaptic membranes many of the features 
peculiar to conduction in the grey matter may be due, for 
instance, the feature of irreversible direction of conduction 
Refiex Recutions — When the spinal cord is severed at any point 
the reflex arcs of the portion of the body behind Ihe transection 
are quite cut off from the rest of the nervous system in front, 
including the brain The reflex reactions dinted from the 
thus isolated region cannot therefore be modified by the action 
of the higher nervous centres It is important to see what 
character these reflexes possess. The higher centres in the 
brain exercise powers over the motor machinery of the body 
and m doing so make use of the simpler nervous tentres that 
belong to Ihe segments severally, that is the local neiVous 
centres existing for and in each body segment itself In the 
head the local centres are overlaid by higher centres which, 
cannot bv any simple severance be separated from them By 
studying, therefore, the powers of the cord behind a complete 
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spinal transection we can obtam m a comparatively simple 
way information as to the powers of the purely local or 
segmental reflex mechanisms 

Thesonralled ‘‘ flexion^reflex ’ of the limb is one of the most 
accessible of the local reflex reactions which can thus be studied 
with an isolated portion of the spinal cord as its centre 

it be supposed that the hmb observed is the hind limb 
ITie three mam jomts of the hmb are the hip, the knee and the 
ankle Each of these joints is provided with muscles which 
flex or bend it, and others which extend or straighten it It 
IS found that the reflex throws into contraction the flexor muscles 
of each of these jomts It matters little whuii of all the various 
afferent nerves of the hmb is stimulated, whichever of these 
the afferent nerve may be, the centrifuged discharge from the 
(ord goes to practically the same muscles, namely always to 
the flexors of the joints 

The centrifuged discharge does not go to the extensor muscles 
of the limb However strong the stimulus and however powerful 
the afferent nerve chosen the spinal centre does not discharge 
impulses into the extensor muscles, though these muscles 
receive motor nerves issuing from the very same region of the 
cOrd as that supplymg motor nerves to the flexor muscles 
Not only does the reflex action not discharge motor impulses 
into the nerves of the extensor muscles, but if the spmal cord 
happens to be dischargmg impuh«es into these nerves when the 
re^x IS evoked this discharge is suppressed or diminished 
(inhibited) The result is that when the reflex occurs not only 
are the flexor muscles made to contract, but their antagonists, 
the extensors, are, if in contrai tion at the same time, thrown out 
of contraction, that is, relaxed In this way the latter muscles 
are prevented from impeding the action of the contracting 
flexors This mhibition occurs at the beginning of the reflex 
action which excites the muscles and continues so long as the 
flexion-reflex itself continues It thus prevents other reflexes 
from upsetting for the time being the due action of the flexion- 
reflex, for it renders the muscles opposing that reflex less 
accessible to motor discharge through the spmal cord whatever 
the quarter whence mcitation to that discharge may tome 

A feature of this reflex is its graded intensity A weak 
stimulus evokes in the flexor muscles a contraction which is 
weak and m the extensor muscles a relaxation which is slight 
Not only is the contraction weak m the individual flexor muscles, 
but it IS limited to fewer of them, and m large muscles seems to 
involve only limited portions of them 

The duration of the reflex similarly vanes directly with the 
duration of the excitmg stimulus applied to the afferent nerve 
The time relations of electrical stimuli can be controlled by the 
experimenter with much precision In the single mduction 
shock he has at command a stimulus of extreme brevity, lasting 
only a few millionths of a second With such stimulus a lower 
limit IS soon found to the brevity of the reflex effect as ex- 
pressed by muscles It is found difficult to evoke with brief 
stimuli reflex contractions so brief as those evoked from the 
muscle by similar stimuh applied direct to the motor nerve of 
the muscle There is reason to think that such stimi.li applied 
to a nerve may evoke one smgle nerve-impulse A single nerve 
impulse generated in a motor nerve causes in the muscle a brief 
( ontrai tion which is called a twitch, and lasts a tenth of a second 
A single nerve impulse generated m an afferent nerve sometimes 
fails on arriving at the spinal centre to evoke any observable 
reflex effect at all, but if it is effective the muscle ccxitraclion 
tends to be longer than a " twitch,” often much longer It is 
therefore questioned whether the spmal centre when excited 
even most briefly ever discharges one single centrifugal im- 
pulse only, it seems usually to discharge a short senes of such 
impulses 

Allied to this character is the tendency which even simple 
spinal reflexes exhibit to contmue dischargmg for a certain 
time after their exatmg stimulus has ceased to be applied This 
after-discharge succeeding a strong stimulus may persist even 
for several seconds 

Refractory Phase — Besides characters common to all or many 


spinal reflexes certain spmal reflexes have features peculiar to 
themselves or exhibited by them in degrees not obvious in otlicr 
reflexes One of these features is refractory phase The scratch- 
reflex exemplifies this In the dog, cat, and many other ani- 
mals the hmd limb often performs a rapid scratching movement, 
the foot being applied to the skin of the shoulder or neck as if 
to groom the hairy coat in that region This movement is 
in the intact animal under control of the brain, and can be 
executed or desisted from at will When certain of the higher 
centres m the brain have been destroyed, this scratching action 
occurs very readily and m, as it were, an uncontroll^ wa) 
When the spinal cord has been severed m the neck this scratcli- 
ing movement of the hmd hmb can be elicited with regularit> 
as a spinal reflex by merely rubbing the skin of the side of the 
neck or shoulder, applying there a weak electric current to the 
skm In this reflex the stimulus excites afferent nerves con- 
nected with the hairs in the skin and these convey impulses 
to the spinal centres m the neck or shoi Ider segments, and these 
in turn discharge impulses into nerve fibres entirely intraspinal 
passing backward along the cord to reach motor centres in 
the hmd hmb region These motor centres m turn discharge 
centrifugal impulses into the muscles of the hind limb of the same 
side of the body as the shoulder which is the seat of irritation 
The motor discharge is peculiar in that it causes the muscles of 
the hind limb to contract rhythmically at a rate of about four 
contractions per second, and the discharge is peculiar further 
m that it excites the flexor and extensor muscles of the joints 
alternately so that at the hip for instance the limb is alternately 
flexed and extended, each single phase of the movement lasting 
about an eighth of a second Now this rhythmic discharge 
remains the same m rate whether the excitmg stimulus applied 
to the skm be continuous or one of many various rates of 
repetition Evidently at some point m the reflex arc there is 
a mechanism which after reacting to the impulses reaching it 
remams for a certain brief part of a second unresponsive, and 
then becomes once more foi a brief period responsive, and so 
on And this phasic alternation of excitability and inex- 
citability repeats it&elf through the continuance of the reflex 
even when that endures for minutes The phase of inexcit- 
ability IS termed the refrac tory phase It is important as an 
essential element in the co-ordination , without it the scratching 
movement would obviously not be obtained, for alternation of 
flexion and extension is essential to the act A similar clement 
almost certainly forms part of the co-ordinating mechanism 
for many other cyclic reflexes, including those of the stepping 
of the limbs, the movement of the jaw in mastication, the action 
of the eyelids in blmking, and perhaps the respiratory move- 
ments of the chest and larynx 

Fatigue — Nerve trunks do not easily tire out under stimu- 
lation even most prolonged Reflex act.ons on the other hand 
relatively soon tire Some are more resistant, however, than 
are others The flexion-reflex may be continued for ten minutes 
at a time and the scratch-reflex can be maintained so long 
As a reflex tires, the muscular contraction which it causes tends 
to become less intense and less steady The relatively rapid 
onset of fatigue m reflexes is counterbalanced by speedy recovery 
m repose A long flexion-reflex, when from fatigue it has 
become weak, tremulous and irregular, will recommence after 
30 seconds’ repose with almost the same vigour and steadiness 
as if it had not recently been tired out. 

This character of reflexes is m accordance with their executing 
movements which for the most part are not under natural 
circumstances required to last long Such movements are the 
taking of a step by a limb, the movement of the jaw in masti- 
cation, the descent of the diaphragm in breathing, the withdrawal 
of the foot or the pimon from a noxious stimulus or the move- 
ment of the eyelids to wash off a particle touching the cornea, 
m all these no very prolonged reflex discharge is required These 
natural movements to which the artificially provoked reflexes 
seem to correspond do not demand prolonged motor activity, 
or when they do, demand it m rhythmic repetition with 
intervening pauses which allow repose 



SPINAL CORD 675 


Reflex Postures — But there are certain reflexes which do 
persist for long periods at a stretch These are reflex postures 
The hind limbs of the " spinal ” frog assume an attitude which is j 
reflex, for it ceases on severance of the afferent spinal roots 
I his attitude is one of flexion at hip, knee and ankle, resembling 
the well-known natural posture of the frog as it squats when 
quiet in the tank Similarly in the “ spinal ” dog or cat certain 
muscles exhibit a slight but persistent contraction This is 
seen well m the extensor muscles of the knee These tonic 
reflexes are related to attitudes In the dog and cat they are 
exhibited by those muscles whose action antagonizes gravity 
in postures which are usual m the animal, thus the extensors 
of the knee and hip and shoulder and elbow are in tonic con- 
traction during standing The reflex arcs concerned m reflex 
maintenance of this tonic contraction of muscles have been 
shown in several cases to arise within those muscles, and in those 
very muscles which themselves exhibit the tonic contraction 
It is not, however, certain that all muscles exhibit a reflex tonus 
for instance, it is not certain that m the dog the tail muscles 
exhibit such a tonus And in those muscles which do exhibit 
the spinal tonus attempts to obtain a similar untiring 

slight stea(|y reflex contraction by artificial stimuh applied 
to receptive organs or nerves have failed 

The Sptnal RefU:jt Ara oj the HindLttnb — When the skin of the 
limb is stimulated the flexion-reflex already described is evoked 
Ihe reflex is excited by nocuous stimuli such as a prick or 
squeeze applied to the skin anywhere in the limb, but most 
easily when applied to the foot Electrical stunuli wherever 
applied evoke the same reflex Similarly electrical stimuli 
applied to any afferent nerve of the limb evoke this reflex, 
whether the afferent nerve be from skin or from the muscles 
Since the reflex always provokes excitation of the flexor muscles 
and inhibition of the extensor muscles, the result is that central 
stimulation of the afferent nerve of a flexor muscle excites 
its own muscle and inhibits its antagonist (reciprocal innerv- 
ation), while similar stimulation of the afferent nerve of an 
extensor muscle inhibits its own muscle and excites its anta- 
gonist (reciprocal innervation) The reflex flexion of the ipse- 
lateral hind limb is commonly accompanied by reflex extension 
of the opposite hind limb If the reflex spieads to the fore 
limb, It produces extension of the same side fore limb with 
flexion of the crossed fore limb sometimes, but sometimes 
extension of both fore limbs 

In the dog and cat extension of the ipselateral hind limb 
can, however, be excited by stimulation of the skin in three 
limited regions One of these is the sole of the foot, smooth 
pressure between the pads excites a strong brief extension 
This IS called the extensor thrust It is accompanied by a 
similar sudden brief extension of all three other limbs This 
reflex may be related to the action of galloping, and the pres- 
sure which excites resembles that which the weight of the body 
bears on the pads against the ground 

The two other regions are the skin of the front of the groin 
supplied by the crural branch of the genito-crural nerve and 
the skin just below and mesial to the buttock These always 
excite the extensor muscles, not the flexors They may be 
concerned with sexual acts 

Reflexes of the Fore Ltmb — 1 hese resemble those obtainable 
from the hind limb. The ipselateral reflex is flexion at shoulder, 
elbow and wrist The contralateral fore limb at the same time is 
extended at shoulder, elbow and wrist When the reflex spreads 
to the hind limbs the hind limb of the same side is extended at 
hip, knee and ankle, that of the crossed side is sometimes flexed 
at hip, knee and ankle, but sometimes is instead extended at 
hip, knee and ankle. The reflex sometimes sprcad« to the neck, 
causing the head to be turned tovard the fore limb, which is the 
seat of the stimulation 

The Scratch Reflex — This has already been partly desenhed 
above The area from which it can be excited by appropriate 
stimulation is a large one, namely, a field of skin which is some- 
what saddle-shaped having its greatest width transversely 
across the shoulders, It extends from close behind the pinna 


back to the lorn The stimuli which are effective are rubbing 
the skin or lightly pricking it, or lightly pulling on the hairs also 
faradization by a needle electrode whose point is only just 
inserted among the hairs but not deeper than their roots It 
the stimulus be applied to the right hand of the mid-lme the 
right hind limb is flexed at hip and performs the rapid scratch- 
11^ movement described above, and the left hind limb is thrown 
into steady extension And conversely, when the stimulus is 
to the left side of the mid line 

Each of these reflexes is a co-ordinate reaction It is seen, 
therefore, that through the medium of the spinal cord the body 
behind the head has at command a certain number of reflexes 
and that each of these manages the skeletal masculature in a 
co-ordinate way It will also be clear from the facts mentioned 
above about these separate reflexes that the fields of muscles 
worked by these several reflexes is to a large extent common to 
them all Thus the reflex excited from the skin of the right hind 
limb acts on the muscles of that limb and also on those of the 
three other limbs So similarly the reflex excited from the left 
hind limb, and from each fore limb Study of the inter-relation- 
ship between these reflexes shows that by means of the spinal 
cord not only is co-ordinate action of the muscles ensured for 
each reflex, but that also the separate reflexes are co-ordinated 
one with another 

When we examine the relationship holding between individual 
reflexes we find that some resemble one another in regard to 
their action upon a particular muscle or group of muscles On 
the other hand, some act in opposite ways upon a particular 
muscle or muscle group In order to follow the co-ordination 
effected by the spinal cord in corresponding reflexes together 
we have to turn to a certain feature in the scheme of construction 
of the nervous system This feature is embodied m what is 
termed the principle of the common path 

Interaction between Reflexes — At the commencement of every 
reflex-arc is a receptive neurone extending from the receptive 
surface to the central nervous organ This neurone forms the 
sole avenue which impulses generated at its receptive point can 
use whithersoever be their destination This neurone is therefore 
a path exclusive to the impulses generated at its own receptive 
point, and other receptive points than its own cannot emplov 
It A single receptive point may play reflexly upon quite a 
number of different effector organs It may be connected 
through Its reflex path with many muscles and glands in many 
different regions Yet all its reflex arcs spring from the one 
smgle shank or stem, t e from the one afferent neurone which 
conducts from the receptive point at the periphery mto the 
central nervous organ 

But at the termination of every reflex arc we find a final 
neurone, the ultimate conductive link to an effector organ, 
(muscle or gland) This last link m the chain, e g the motor 
neurone, differs obviously m one important respect from the 
first link of the chain It does not subserve exclusiv'ely impulses 
generated at one single receptive source, but receives impulses 
from many receptive sources situate in many and various regions 
of the body It is the sole path which all impulses, no matter 
whence they come, must travel if they are to act on the 
muscle fibres to which it leads 

Therefore, while the receptive neurone forms a private path 
exclusively serving impulses of one source only, the final or 
efferent neurone is, so to say, a public path, common to impulses 
arising at any of many sources of reception A receptive field, 
eg an area of skin, is analysable into receptive points One 
and the same effector organ stands in reflex connexion not only 
with many individual points, but even with many various 
receptive fields Reflexes generated in manifold sense-organs 
can pour their influence into one and the same muscle Thus a 
limb muscle is the terminus ad quern oi many reflex arcs arising 
in many various parts of the body Its motor nerve is a path 
common to all the reflex arcs which reach that muscle 

Reflex arcs show, therefore, the general features that the 
initial neurone of each is a private path exclusively belonging 
to a single receptive point (or small group of points), and that 



SPINAL CORD 


676 

finally the arcs embouch into a path leading to an effector organ, 
and that their final path is common to all receptive points where- 
soever they may he in the body, so long as they have connexion 
with the effector organ m question Before finally converging 
upon the motor neurone the arcs converge to some degree 
Their private paths embouch upon internunctal paths common 
in various degree to groups of private paths The terminal 
path may, to distmguish it from intemuncial common paths, 
be called the final common path The motor nerve to a muscle is 
a collection of final common paths 
Certain consequences result from this arrangement One of 
these IS the preclusion of essential qualitative difference 
between nerve-impulses arising in different afferent nerves 
If two conductors have a tract in common there can hardly 
be essential qualitative difference between their modes of 
conduction, and the final common paths must be capable of 
responding with different rhythms which different conductors 
impress upon it It must be to a certain degree aperiodic If 
Its discharge be a rhythmic process, as from many considera- 
tions It appears to be, the frequency of its own rhythm must be 
capable of being at least as high as that of the highest frequency 
of any of the afferent arcs that play upon it, and it must be 
able also to reproduce the characters of the slowest 

A second consequence is that each receptor being dependent 
for final communication with its effector organ upon a path not 
exclusively its own but common to it with certain other receptors, 
such nexus necessitates successive and not simultaneous use 
of the common path by various receptors using it to different or 
opposed effect When two receptors are stimulated simul- 
taneously, each of the receptors tending to evoke reflex action 
that for Its end-effect employs the same final common path but 
employs it m a different way from the other, one reflex appears 
without the other The result is this reflex or that reflex, but 
not the two together 

In the simultaneous correlation of reflexes some reflexes com- 
bine harmoniously, being reactions that mutually reinforce 
These may be termed allied reflexes, and the neural arcs which 
they employ allied arcs On the other hand, some reflexes, as 
mentioned above, are antagonistic one to another and incom- 
patible These do not mutually reinforce, but stand to each 
other in inhibitory relation One of them inhibits the other, or 
a whole group of others These reflexes may in regard to one 
another be termett antagonistic , and the reflex or group of reflexes 
which succeeds in inhibiting its opponents may be termed 
“ prepotent ” for the time being 
Allied Reflexes — The action of the principle of the final com- 
mon path may be instanced in regard to “ allied arcs ” m the 
scratch-reflex as follows If, while the scratch-reflex is being 
elicited from a skin point at the shoulder, a second point distant 
10 mm from the other point but also in the receptive field of 
skin be stimulated, the stimulation at this second point favours 
the reaction from the first point This is well seen when the 
stimulus at each point is of subminimal intensity The two 
stimuli, though each unable separately to invoke the reflex, yet 
do so when applied both at the same time This is not due to 
overlapping spread of the feeble currents about the stigmatic 
poles of the two circuits used Weak cocainization of either of 
the two skin poles annuls it Moreover, it occurs when localized 
mechanical stimuli are used It therefore seims that the arcs 
from the two points, e g Ra and R have such mutual relation 
that reaction of one of them reinforces reaction of the other, 
as judged by the effect on the final common path 
This reinforcement is really an mstance of summation in the 
final common path So also is the effect to which Exner has 
given the name of “ bahnung,” a phenomenon of frequent 
occurrence in reflex reactions Suppose a stimulus (A) be 
applied which is too weak to elicit the reflex which were it 
stronger it could evoke It is found that a second stimulus (B), 
also of Itself too weak to evoke the reflex, will evoke the reflex 
if applied at a short interval after the application of (A) The 
two stimuli sum in their effect upon the final common path 
The “ receptive field ” of a reflex is really the common area of 


commencement of a number of allied arcs And reflexes whose 
arcs commence in receptive fields even widely apart may also 
have “ allied ” relation In the bulbo-spinal dog stimulation 
of the outer digit of the hind foot will evoke reflex flexion of the 
leg, and stimulation of each of the other digits evokes prac- 
tically the same reflex , and if stimulation of several of these 
pomts be simultaneously combined the same reflex as a result 
is obtained more readily than if one only of these points is 
stimulated And to these stimulations may be added simul- 
taneously stimulation of points in the crossed fore foot, 
stimulation there yields by itself flexion of the hind leg, 
and under the simultaneous stimulation of fore and hind 
foot the flexion of the leg goes on as before, though 
perhaps more readily, that is, the several individual reflexes 
harmonize in their effect on the hind limb Further, to 
these may be added simultaneous stimulation of the tail and 
of the crossed pinna, and the reflexes of these stimulations all 
coalesce in the same way in flexion of the hind limb Exner 
has shown that, in exciting different points of the central nervous 
system itself, points widely apart exert ‘^bahnung” for one 
another’s reactions and for various reflex reactions induced from 
the skin Thus reflexes originated at different distant points, and 
passing through paths widely separate in the brain, converge to 
the same motor mechanism (final common path) and act har- 
moniously upon It Reflex arcs from widely different parts con- 
join and pour their influence harmoniously into the same muscle 
The motor neurones of a muscle of the knee are the terminus ad 
quem of reflex arcs arising in receptors not only of its own foot, 
but from the crossed fore footand pinna and tail, also undoubtedly 
from the otic labyrinth, olfactory organs and eyes Thus, if 
we take as a standpoint any motor nerve to a muscle, it consists 
of a number of motor neurones which are more or less bound into 
a umt mechanism , among the reflex actions of the organism a 
number can all be brought together as a group, because they 
all m their course converge together upon this motor mechanism, 
this final common path, activate it, and are m harmonious mutual 
relation with regard to it They are in regard to it what were 
termed aboye “ allied ” reflexes 

Antagonistic Reflexes — But not all reflexes connected to one 
and the same common final path stand to one another in the rela- 
tion of “ allied reflexes ” Suppose during the scratch-reflex a 
stimulus be applied to the foot not of the scratching side, but 
of the opposite side The left leg, which is executing the scratch- 
reflex in response to stimulation of the left shoulder skin is cut 
short in its moyement by the stimulation of the right foot, 
although the stimulus at the shoulder to proyoke the scratch 
movement is maintained unaltered all the time The stimulus 
to the right foot will temporarily interrupt a scratch-reflex, or 
will cut it short or will delay its onset, which it does of these 
depends on the time-relations of the stimuli The inhibition 
of the scratch-reflex occurs sometimes when the contraction of 
the muscles innervated by the reflex conflicting with it is very 
slight There is interference between the two reflexes and the 
one is inhibited by the other The final common path used by 
the left scratch-reflex is also common to the reflex elicitable 
from the right foot This latter reflex evokes at the opposite 
(left) knee extension, in doing this it causes steady excitation 
of extensor neurones of that knee and steadily inhibits the 
flexor neurones But the scratch-reflex causes rhythmic 
excitation of the flexor neurones Therefore these flexor neurones 
in this conflict he as a final common path under the influence 
of two antagonistic reflexes, one of which would excite them to 
rhythmical discharge four times a second, while the other would 
continually repress all discharge in them There is here an 
antagonistic relation between reflexes embouching on one and 
the same final common path 

In all these forms of interference there is a competition, as it 
were, between the excitatory stimulus used for the one reflex 
and the excitatory stimulus for the other Both stimuli are m 
pri^ess together, and the one in taking effect precludes the 
other’s taking effect as far as the final common path is concerned, 
and the precise form in which that occurs depends greatly on 
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the time-relations of application of the two stimuli competing 
against each other 

Again, if, while stimulation of the skm of the shoulder is 
evoking the scratch-reflex, the skin of the hind foot of the same 
side IS stimulated, the scratching may be arrested Stimulation 
of the skin of the hind foot by any of various stimuli that have 
the character of threatening the part with damage causes the 
leg to be flexed, drawing the foot up by steady maintained 
contraction of the flexors of the ankle, knee and hip In this 
reaction the reflex arc is (under schematic provisions similar 
to those mentioned m regard to the scratch reflex schema) 



(i ) the receptive neurone, noci-ceptive, from the foot to the spinal 
segment, (ii ) the motor neurone to the flexor muscle, e g of hip 
(a short intra-spinal neurone), a bchalt-zelle (v Monakow) is 
probably existent between (i ) and (ii ) but omitted for simplicity 
Here, therefore, there is an arc which embouches into the same 
final common path, FC The motor neurone FC is a path 
common to it and to the scratch-reflex arc , both these art s 
employ the same effector organ, namely, the knee-flexor, and 
employ it by the common medium of the final path FC But 
though the channels for both reflexes embouch upon the same 
final common path, the excitatory flexor effect specific to each 
differs strikingly in the two cases In the scratch-reflex the 
flexor effect is an intermittent effect, in the noci-ceptive flexion- 
reflex the flexor effect is steady and maintained The accom- 
panying tracing shows the result of conflict between the two 
reflexes The one reflex displaces the other at the common path 
Compromise is not evident The scratch-reflex is set aside by 
that of the noci-ceptive arc from the homonymous foot The 
stimulation which previously sufficed to provoke the scratch- 
reflex IS no longer effective, though it is continued all the time 
But when the stimulation of the foot is discontinued the scratch- 
reflex returns In that respect, although there is no enforced 
inactivity, there is an interference whi^ is tantamount to, if 
not the same thing as, inhibition Though there is no cessation 
of activity in the motor neurone, one form of activity that was 
being impressed upon it is cut short and another takes its place 
A stimulation of the foot too weak to cause more than a minimal 
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reflex will often suffice to completely interrupt, or cut short, or 
prevent onset of, the scratch-reflex 

The kernel of the interference between the homonymous 
flexion-reflex and the scratch-reflex is that both employ the same 
final common path FC to different effect— just as in the inter- 
ference between the crossed extension-reflex and the scratch- 
reflex Evidently, the homonymous flexion-reflex and the 
crossed extension-reflex both use the same final common path 
FC And they use tt to different effect The motor neurone to 
the flexor of the knee being taken as a representative of the 
final common path, the homonymous flexion-reflex inhibits it 
from discharging Hence if, while the direct flexion-reflex is 
in progress, the crossed foot is stimulated, the reflex of the 
knee-flexor is inhibited The crossed extension-reflex therefore 
inhibits not only the scratch-reflex, but also the homonymous 
flexion-reflex 

Further, in all these interferences between reflexes the direction 
taken by the inhibition is reversible Thus, the scratch-reflex 
is not only liable to be inhibited by, but is itself able to inhibit 
either the homonymous flexion-reflex or the crossed extension- 
reflex , the homonymous flexion-reflex is not only capable of being 
inhibited by the crossed extension-reflex, but conversely in its 
turn can inhibit the crossed extension-reflex These inter- 
ferences are therefore reversible in direction Certain conditions 
determine which reflex among two or more competing ones shall 
obtain mastery over the final common path and thus obtain 
expression 

Therefore, in regard to the final common path FC, the reflexes 
that express themselves in it can be grouped into sets, namely , 
those which excite it in one way, those which excite it in 
another way, and those which inhibit it The reflexes com- 
posing each of these sets stand in such relation to reflexes of 
the same set that they are with them “allied reflexes” 
But a reflex belonging to any one of these sets stands in 
such relation to a reflex belonging to one of the other sets 
that It IS in regard to the latter an “ antagonistic ” reflex 
This correlation of reflexes about the flexor neurone in the 
leg, so that some reflexes are mutually allied and some are 
mutually antagonistic in r^ard to that neurone, may serve as a 
paradigm of the correlation of reflexes about every final common 
path, eg about every motor nerve to skeletal muscle 

As to the intimate nature of the mechanism which thus, by 
summation or by interference, gives to-ordination where neu- 
rones converge upon a common path, it is difficult to surmise 
In the central nervous system of vertebrates, afferent neurones 
A and B m their convergence toward and impingement upon 
another neurone Z, towards which they conduct, do not make any 
lateral connexion directly one with the other — at least, there 
seems no clear evidence that they do It seems, then, that the 
only structural link between A and B is neurone Z itself Z 
Itself should therefore be the field of coalition of A and B if they 
transmit “ allied ” reflexes 

It was argued, from the morphology of the perikaryon, that 
It must form, in numerous cases, a nodal point in the conductive 
lines pro'ttided by the neurone The work of Ram6n-y-Cajal, 
van Gehuchten, v Lenhossek and others, with the methods of 
Golgi and Ehrlich, establishes as a toncept of the neurone in 
general that it is a conductive unit wherein a number of branches 
(dendrites) converge towards, meet and coalesce in a single 
outgoing stem (axone) Through this tree-shaped structure 
the nervous impulses flow, like the water m a tree, from roots to 
stem The conduction does not normally run in the reverse 
direction The place of junction of the dendrites with one 
another and with the axone is commonly the perikaryon This 
last is therefore a nodal point in the conductn e system But it 
is a nodal point of particular quality It is not a nodal point 
where hnes meet to cross one another, nor one where one line 
splits into many It is a nodal point where conductive lines 
run together into one which is the continuation of them all 
I It IS a reduchon point in the system of lines The perikaryon 
I with its convergent dendrites is therefore just such a structure 
I as spatial summation and immediate induction would demand. 
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The neurone Z may well, therefore, be the field of coalition, 
and the organ where the summational and inductive processes 
occur And the morphology of the neurone as a whole is 
seen to be ]ust such as we should expect, arguing from the 
pnnaple of the common path 

With the phenomenon of “ interference ” the question is more 
difficult There it is not clear that the field of antagonism is 
within the neurone Z itself The field may be synaptic We 
have the demonstration by Verwom that the mterferenre 
produced by A at Z for impulses from B is not accompanied 
by any obvious change m excitability of the axone of Z Z, if 
Itself the seat of inhibition, might have been expected to exhibit 
that mhibition throughout its extent This, as tested by its 
axone, It does not There exist, it is true, older experiments by 
Uspensky, Belmondo and Oddi, &c , according to which the 
threshold of direct excitability of the motor root is lowered by 
stimulation of the afferent root This points to an extension 
of the faalitation effect through the whole motor neurcme, 
conversely to Verwom ’s demonstration for central inhibition 
Verwom’s experiment and its result is very clear It leads us 
to search for some other mechanism common to A and B to 
which might be attributable their mutual influence on each 
other’s reactions But if we admit the conception, argued 
above, that at the nexus between A and Z, te at 
synapse A Z, and similarly between B and Z, t e at i^napse 
B Z, there exists a surface of separation, a membrane m the 
physical sense, a further consequence seems inferable Suppose 
a number of different neurones A, B, C, &c , each conducting 
through Its own synapse upon a neurone Z The synapses A Z, 
B Z, C Z, &c , are all surfaces or membranes mto which Z enters 
as a factor common to them all A change of state induced m 
neurone Z might be expected to affect the surface condition or 
membrane at all of the synapses, since the condition of Z is a 
factor common to all those membranes Therefore a change of 
state (excitatory or inhibitory) mduced ii. Z by any of the 
neurones A, B, C, &c , playing upon it would enter as a condition 
into the nervous transmission at the other synapses from the 
other collateral neurones In harmony with this is the spread 
of refractory state in the neurones as mentioned above A 
change in neurone Z induced by neurone A playing upon it m 
that case seems to effect its point of nexus with the other 
neurones B, C, &c , also It is conceivable that the phenomena of 
interference may be based in part at least on such a condition 
The neurone threshold of Z for stimulation through B w*U be 
to some extent a function of events at synapses A Z 

Factors Determining the Sequence — The formation of a common 
path from tributary convergmg afferent arcs is important 
because it gives a co-ordinating mechanism There the domi- 
nant action of one afferent arc, or set of allied arcs m con- 
dominium, IS subject to supercession by another afferent arc, or 
set of allied arcs, and the supercession normally occurs without 
intercurrent confusion Whatever be the nature of the physio- 
logical process occurring between the competing reflexes for 
dominance over the common path, the issue of their competi- 
tion, namely, the determination of which one of th# competing 
arcs shall for the time being reign over the common path, is 
largely conditioned by four factors These are spinal induc- 
tion, relative fatigue, relative intensity of stimulus, and the 
functional speaes of the reflex 

I The first of these occurs m two forms, one of which has 
already been considered, namely, immediate induction It 
IS a form of “ bahnung ” The stimulus which 
iail^ioa a reflex tends by central spread to facilitate 

and lower the threshold for reflexes allied to that 
which It particularly excites A constellation of reflexes thus 
tends to be formed which remforce each other, so that the reflex 
lb supported by allied accessory reflexes, or if the prepotent 
stimulus shifts, allied arcs are by the induction particularly 
prepared to be responsive to it or to a similar stimulus. 

Immediate mductipn only occurs between allied reflexes. Its 
tendency in the competition between afferent arcs is to fortify 
the reflex just established, or, if transition occur, to favour 


transition to an allied reflex Immediate induction seems to 
obtain with highest mtensity at the outset of a reflex, or at 
least near its commencement It does not appear to persist 
long 

The other form of spinal mduction is what may be termed 
successive induction It is in several ways the reverse of the 
preceding 

In peripheral inhibition, exemplified by the vagus action on 
the heart, the mhibitory ^ect is followed by a rebound after- 
effect opposite to the inhibitory (Gaskell) The same thing is 
obvious m various instances of the reciprocal inhibition of the 
spinal centres Thus, if the crossed-extension reflex of the limb 
of the " spinal ” dog be elicited at regular intervals, say once a 
i minute, by a carefully adjusted electrical stimulus of defined 
duration and intensity, the resultmg reflex movements are 
repeated each time with much constancy of character, amplitude 
and duration If in one of the intervals a strong prolonged (e g 
30*) flexion-reflex is induced from the limb yielding the extensor- 
reflex movement, the latter reflex is found intensified after 
the intercurrent flexion-reflex The intercalated flexion-reflex 
lowers the threshold for the after-coming extension-reflexes, and 
especially increases their after-discharge This effect may 
endure, progressively diminishing, through four or five minutes, 
as tested by the extensor reflexes at successive intervals Now, 
as we have seen, during the flexion-reflex the extensor arcs were 
inhibited after the flexion-reflex these arcs are in this case 
evidently in a phase of exalted excitability The phenomenon 
presents obvious analogy to visual contrast If visual bright- 
ness be regarded as analogous to the activity of spinal discharge, 
and visual darkness analogous to absence of spinal discharge, 
this reciprocal spinal action m the example mentioned has a 
close counterpart in the well-known experiment where a white 
disk used as a prolonged stimulus leaves as visual after-effect a 
grey image surrounded by a bright ring (Hering’s “ Lichthof ’) 
The bright ring has for its spinal equivalent the discharge from 
the adjacent reciprocally correlated spinal centre The exalta- 
tion after-effect may ensue with such intensity that simple dis- 
continuance of the stimulus maintaining one reflex is immediately 
followed by “ spontaneous ” appearance of the antagonistic 
reflex Thus the flexion-reflex, if intense and prolonged, 
may, directly its own exciting stimulus is discontinued, be suc- 
ceeded by a “ Spontaneous ” reflex of extension, and this even 
when the animal is lying on its side and the limb horizontal — 
a pose that does not favour the tonus of the extensor muscles 
Such a “ spontaneous ” reflex is the spinal counterpart of the 
visual ** Lichthof ” To this spinal mduction, as it may be 
termed, seems attributable a phenomenon commonly met in a 
flexion-reflex of high intensity when maintamed by very pro- 
longed excitation The reflex flexion is then frequently broken 
at irregular intervals by sudden extension movements It 
would seem, therefore, that some process in the flexion-reflex 
leads to exaltation of the activity of the arcs of the opposed 
extension-reflex And electncal stimulation of the proximal 
end of the severed nerve of the extensor muscles of the knee 
(cat), though It does not, in the present writer’s experience, 
directly excite contraction of the extensors of the knee, is on 
cessation often immediately followed by contraction of them 

As examples of the rebound exaltation following on inhibition 
the following may also serve The so-called “ mark-time ” 
reflex of the “ spmal ” dog is an alternating stepping movement 
of the hind limbs which occurs on holding the animal up so that 
Its limbs hang pendent It can be inhibited by stimulating the 
skm of the tail On cessation of that stimulus the stepping 
movement sets m more vigorously and at quicker rate than 
before The increase is chiefly m the amplitude of the move- 
ment^ but the wnter has also seen the rhythm quickened even 
by 30 % of the frequence 

This ^ter-mcrease might be explicable in cither of two ways 
It might be due to the mere repose of the reflex centre, the repose 
so recruiting the centre as to strengthen its subsequent action 
But a simil^ period of repose obtamed by simply suj^orting one 
limb — which causes cessation of the reflex in both limbs, the 
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stunulus being stretch of the hip-flexors under gravity— is not 1 
followed by after-increase of the reflex { 

Or the after-increase might result from the inhibition being i 
followed by a rebound to superattivity This latter seems to ' 
be the case The after-increase occurs even when both hind 
limbs are passively hfted from below during the whole duration of 
the inhibitory stimulus applied to the tail It is the depression of 
inhibition, and not the mere freedom from an exciting stimulus, 
that mduces a later superactivity And the reflex inhibition 
of the knee-extensor by stimulation of the central end of its own 
nerve is especially followed by marked rebound to superactivity 
of the extensor itself 

Again, the knee jerk, after being inhibited by stimulation of | 
the hamstring nerve, returns, and is then more brisk than ^ 
before the inhibition i 

By virtue of this spinal contrast, therefore, the extension- 
reflex predisposes to and may actually induce a flexion-reflex, 
and conversely the flexion-reflex predisposes to and may actually > 
induce an extension-reflex This process is qualified to play a j 
part in Imking reflexes together m a co-ordinate sequence of , 
successive combination If a reflex arc A during its own j 
activity temporarily checks that of an opposed reflex arc B, | 
but as a subsequent result induces m arc B a phase of greater 
excitability an 4 capacity for discharge, it predisposes the spinal 
organ for a second reflex opposite m character to its own in | 
immediate succession to itself The writer has elsewhere pointed 
out the peculiar prominence of “ alternating reflexes ” m pro- 
longed spinal reactions It is significant that they are usually 
cut short with ease by mere passive mechanical interruption of 
the alternating movement in progress It seems that each step 
of the reflex movement tends to excite by spinal induction the ' 
step next succeeding itselh i 

Much of the reflex action of the limb that can be studied in the 
“ spinal ” dog bears the character of adaptation to locomotion j 
This has been shown recently with particular clearness by the i 
observations of Phillipson In describing the extensor thrust I 
of the limb the writer drew attention at the time to its signifi- 
cance for locomotion Spinal induction obviously tends to 
connect to this extensor-thrust flexion of the limb as an after- 
effect In the stepping of the limb the flexion that raises the 
foot and carries it clear of the ground prepares the antagonistic 
arcs of extension, and, so to say, sensitizes them to respond 
later in their turn by the supporting and propulsive extension 
of the limb necessary for progression In such reflex sequences 
an antecedent reflex would thus not only be the means of bring- 
ing about an ensuing stimulus for the next reflex, but would pre- 
dispose the arc of the next reflex to react to the stimulus when 
It arrives, or even induce the reflex without external stimulus 
Ihe leflex “ stepping ” of the “ spinal ” dog does go on even j 
without an external sktn stimulus ; it will continue v'hen the | 
dog IS held in the air Ihe cat walks well when anaesthetic m | 
the soles of all four feetk j 

Each reflex movement must of itself gcneratestimuli to afferent 
apparatus in many parts and organs — muscles, joints, tendons j 
&r This probably reinfoices the reflex m progress The 
reflex obtainable by stimulation of the afferent nerve of the 
flexor muscles of the knee excites those muscles to contraction | 
and inhibits their antagomstics the reflex obtainable from the 
afferent nerve of the extensor muscles of the knee excites the 
flexors and inhibits their antagomstics 
Where a reflex by spinal induction tends to eventually bring 
about the opposed reflex, the process of spinal induction is 
therefore protebly reinforced by the operation of any reflex 
generated in the movement This would help to explain how it is 
that a reflex reaction, when once excited m a “ spinal ” animal, 
ceases on cessation of the stimulus as quickly as it generally does 
csuch a reaction must generate in its progress a number of further , 
stimuli and throw up a shower of centripetal impulses from the ] 
moving muscles and joints into the spinal cord Squeezing of 
muscles and stimulation of their afferent nerves and those of 
joints, &c , elicit reflexes The primary reflex movement 
might be expected, therefore, of itself to initiate further reflex 
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movement, and that secondarily to mitiate further still, and 
so on Yet on cessation of the external stimulus to the foot 
in the flexion-reflex the whole reflex comes usually at once 
to an end. The scratch-reflex, even when violently pro- 
voked, ceases usually within two seconds of the dlscontinuanc e 
of the external stimulus that provoked it 

We have as yet no satisfactory explanation of this But we 
remember that such reflexes are intercurrent reactions breaking 
in on a condition of neural equihbrium itself reflex The suc- 
cessive induction will tend to induce a compematory reflex, 
which brings the moving parts back again to the original position 
of equilibrium 

1 Another condition influencing the issue of competition 
between reflexes of different source for possession of one and the 
same final common path is fatigue A spinal reflex 
under continuous excitation or frequent repetition 
becomes weaker, and may cease altogether This decline is 
progressive, and takes place earlier in some kinds of reflexes than 
It does in others In the “ spinal ” dog the scratch-reflex under 
ordinary circumstances tires much more rapidly than does the 
flexion-reflex 

A reflex as it tires shows other changes besides decline in 
amplitude of contraction Thus m the fltxion-reflex the 
original steadiness of the contraction decreases, it becomes 
tremulous, and the tremor becomes progressively more marked 
and more irregular The rhythm of the tremor in the writer’s 
observations has often been about 10 per second Then phases 
of greater tremor tend to alternate with phases of improv^ con- 
traction as indicated by some regain of original extent of flexion 
of limb and diminished tremor Apart from these partial evan- 
escent recoveries the decline is progressive Later, the stimula- 
tion being maintained all the time, brief periods of something 
like complete intermission of the reflex appear, and even of a 
replacement of flexion by extension These lapses arc recovered 
from, but tend to recur more and more Finally, an irregular 
phasic tremor of the muscles is all that remains It is not the 
flexor muscles themselves which tire out, for these, when under 
fatigue of the flexion-reflex they contract no longer for that 
j reflex, contract in response to the scratch-reflex which also 
employs them 

Similar results are furnished by the scratch-reflex, with certain 
differences m accord with the peculiar c haracter of its mdividual 
charge One of these latter is the feature that the individual 
beats of the scratch-reflex usually become slower and follow each 
other at slower frequency Abo the beats, instead of remaimng 
fairl> regular in amplitude and frequency, tend to succeed in 
somewhat regular groups The beats may disappear altogether 
for a short time, and then for a short time reappear, the stimulus 
continuing all the while Here, again, the phenomena are not 
referable to the muscle, for when excited through other reflex 
channels, or through its motor nerve directly, the muscle shows 
Its contraction well Part of the decline of these reflexes under 
electrical stimulation in the “spinal ” dog may be due to reduction 
of the intensity of the stunulus itself by physical polarization 
Hiat does not account in the mam for the above described 
effects The graphic record of fatigue of the flexion of the 
scratch-reflex obtained by continued mechanical stimulation 
does not appreciably chffer from that yielded under electrical 
stimulation The different speed of the decline due to fatigi’c 
proceeds characteristically m different kinds of reflex, and in the 
same kind of reflex under different physiological conditions, e g 
“ spinal shock ” this mdicates its determination bv other 
factors than electrical polarization Polarization has in a num- 
ber of cases been deferred as far as possible by using equalized 
alternate shocks applied in opposite directions through t^ same 
gilt needle, this precaution has not yielded results differing 
appreciably from those givai by ordinary double shocks or b\ 
series of make or break shocks of the same direction The slow- 
ing of the beat m fatigue is also against the explanation 
by polarization, since merely weakemng the stimulus does not 
lead to a slower beat 

When the scra<^c.h-reflex elicited fn^m a spot of skin is fatigued, 
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the fatigue holds for that spot, but does not implicate the reflex 
as obtained from the surrounding skin The reflex is, when tired 
out to stimuli at that spot, easily obtainable bv stimulation two 
or more centimetres away This is seen with either mechanical 
or electrical stimuli When the spot stimulated second is close 
to the one tired out, the reflex shows some degree of fatigue, but 
not that degree obtaining for the original spot This fatigue 
may be a local fatigue of the nerve-endings in the spot of skin 
stimulated, to which in expenments m^ing use of electric 
stimuli some polarization may be added Yet its local character 
does not at all necessarily imply its reference to the skin It 
may be the expression of a spatial arrangement in the central 
organ by which reflex arcs ansing in adjacent receptors are 
partially confluent m their approach toward the final common 
path, and are the more confluent the closer together he their 
points of origin in the receptive field The resemblance between 
the distribution of the incidence of this fatigue and that of the 
spatial summation previously described argues that the seat 
of the fatigue is intraspinal and central more than penpheral 
and cutaneous, and that it affects the afferent part of the arc 
inside the spinal cord, probably at the first synapse Thus, its 
incidence at the synapse Ra—Pa and at R — P would explain 
Its restrictions, as far as we know them, m the scratch-reflex 

The local fatigue of a spinal reflex seems to be recovered from 
with remarkable speed, to judge by observations on the reflexes 
of the limbs of the “ spinal ” dog A few seconds’ remission of the 
stimulus suffices for marked though incomplete restoration of 
the reaction In a few instances there may be seen return of a 
reflex even during the stimulation under which the waning and 
disappearance of the reflex occurred The exciting stimulus 
has usually m such cases been of rather weak intensity In the 
writer’s experience these spinal reflexes fade out sooner under a 
weak stimulus than under a strong one This seeming paradox 
indicates that under even feeble intensities of stimulation the 
threshold of the reac tion gradually rises, and that it rises above 
the threshold value of the weaker stimulus before it reaches that 
of a stronger stimulus The scratch-reflex which has ceased to 
be elicited by a weak stimulus is immediately evoked — often 
without any sign of fatigue m its motor response — by increasing 
the intensity of the stimulus applied at the same electrode 
The occurrence of fatigue earlier under the weaker stimulus 
than under the stronger also shows that the fatigue consequent 
under the weaker stimulus may often be, relatively to the 
production of the natural discharge, greater than when a stronger 
stimulus IS employed This, which has been of frequent occur- 
rence in the wnter’s observations on the leg of the “ spinal ” 
dog, if obtaining widely in reflex actions, has evident practical 
importance 

It IS easy to avoid in some degree the local fatigue associated 
With excitation of the scratch-reflex from one single spot in the 
skin by taking advantage of the spatial summation of stimuli 
applied at different points in the receptive field When this was 
done a cunous result met the writer The provocation of the 
reflex has been made through ten separate points in the receptive 
field, the distance between each member of the series of points 
and the point next to it being about four centimetres Each 
point 18 stimulated by a double-induction shock delivered twice 
a second When this is done a senes of scratch movements 
IS elicited, and continues longer than when the stimuli are applied 
at the same interval, not to succeeding senes of skin points but 
to one point Thus three or four hundred beats can be elicited 
in unbroken series But the series tends somewhat abruptly 
to cease If, then, in spite of the cessation of the response, the 
stimulation be continued without alteration during three or 
four minutes or more, the scratchmg movement breaks out again 
from time to time and gives another series of beats, per^ps 
longer than the first These experiments indicate that physical 
polarization at the stigmatic electrode is not answerable for the 
fading out of the scratch-reflex It shows also the complexity 
of the central mechanisms involved in the reflex The phenome- 
non recalls Lombard’s phases of briskness and fatigue in senes 
of records obtained wuh the ergograph 


It IS mterestmg to note certain differences between the cessa- 
tion of a reflex under fatigue and under inhibition The reflex 
ceasing under inhibition is seen to fade off without obvious 
change m the frequency of repetition of the beats, or in the 
duration of the individual beats The reflex ceasing under 
fatigue 13 seen to show a slower rhythm and a sluggish course 
for the latter beats, especially for the terminal ones 

Among the signs of fatigue of a reflex action are several sug- 
gesting that m It the command over the final common path 
exercised for the time being by the receptors and afferent path 
in action becomes less strong, less steady and less accurately 
adjusted Under prolonged excitation their hold upon the final 
common path becomes loosened This view is supported by 
the fact that its connexion with the final common path is then 
more easily cut short and ruptured by other rival arcs competing 
with it for the final common path in question The scratch- 
reflex interrupts the flexion-reflex more readily when the latter 
IS tired out than when it is fresh 
In the hind limb of the “ spinal ” dog the extensor-thrust is 
melicitable during the flexion-reflex That is to say, wiien the 
flexion-reflex is evoked with fair or high intensity the writer has 
never succeeded in evoking the extensor-thrust, though the 
flexed posture of the limb is itself a favouring circumstance for 
the production of the thrust if the flexion be a passive one But 
when the flexion-reflex is kept up by appropriate stimulation 
of a single point over a prolonged time, so that it shows fatigue, 
the extensor-thrust becomes again elicitable Its elicitabihty 
is, then, not regular nor facile, but it does become obtainable, 
usually in quite feeble degree at first, later more powerfully 
In other words, it can dispossess the rival reflex from a common 
path when that rival is fatigued, though it cannot do so when 
the rival action is fresh and powerful 
Again, the crossed extension-reflex cannot inhibit the reflexion 
of the flexor-reflex under ordinary circumstances if the intensity 
of the stimulation of the competing arcs be approximately equal, 
but It can do so when the flexion-reflex is tired 
The waning of a reflex under long-maintained excitation is 
one of the many phenomena that pass in physiology under the 
name of fatigue It may be that in this case the so-called 
fatigue IS really nothing but a negative induction Its place 
of incidence may he at the synapse It seems a process elabo- 
rated and preserved m the selective evolution of the neural 
machinery One obvious use attaching to it is the prevention 
of the too prolonged continuous use of a common path by 
any one receptor It precludes one receptor from occupying 
for long periods an effector organ to the exclusion of all other 
receptors It prevents long continuous possession of a common 
path by any one reflex of considerable intensity It favours the 
receptors taking turn about It helps to ensure serial variety 
of reaction The organism, to be successful in a million-sided 
environment, must in its reaction be many-sided Were it not 
for such so-called fatigue, an organism might, in regard to its 
receptivity, develop an eye, or an ear, or a mouth, or a hand or 
leg, but it would hardly develop the marvellous congeries of all 
those various sense-organs which it is actually found to possess 
The loosening of the hold upon the common path by so-called 
fatigue occurs also m paths other than those leading to 
muscle and effector organs If instead of motor effects sensual 
are examined, analogous phenomena are observed A visual 
image is more readily inhibited by a competing image in the 
same visual field when it has acted for some time than when it 
IS first perceived (W Macdougall) 

One point, on a prion grpunds, is a natural corollarv from the 
“ pnnciple of the common path,” as indicated by the experimental 
findings relative to the incidence of fatigue The reflex arcs, 
each a chain of neurones, converge in their course so as to 
impinge upon and conjoin m links (neurones) common to whole 
vaned groups — m other words, they conjoin to common paths 
This arrangement culminates in the convergence of many 
separately ansing arcs in the final efferent-root neurone This 
neurone thus forms the instrument for many different reflex arcs 
I and acts It is responsive to them m various rhythm and m 
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various grades of intensity In accordance with this, it seems 
from experimental evidence to be relatively tndefaitgable It 
thus satisfies a demand that the principle of the common path 
must make regarding it 

3 In the transition from one reflex to another a final common 
path changes hands and passes from one master to another A 
fresh set of afferent arcs becomes dominant on the 
a «fls ty supersession of one reflex by the next Of all the 
conditions determining which one of competing reflexes shall for 
the time being reign over a final common path, the intensity of 
reaction of the afferent arc itself relatively to that of its rivals is 
probably the most powerful An afferent arc that strongly 
stimulates is caetens paribus more likely to capture the common 
path than is one excited feebly A stimulus can only establish 
Its reflex and inhibit an opposed one if it have intensity This 
explains why, in order to produce examples of spinal inhibition, 
recourse has so frequently been made in past times to strong 
stimuli A strong stimulus will inhibit a reflex in progress, 
although a weak one will fail I hus m Goltz’s inhibition of 
micturition in the “ spinal ” dog a forcible squeeze of the tail 
will do It, but not, in the present writer’s experience, a weak 
squeeze So, likewise, any condition which raises the excitability 
and responsiveness of a nervous arc will give it power to inhibit 
other reflexes, just as it would if it were excited by a strong 
stimulus This is much as in the heart of the Tunicate There 
the prepotent spot whence starts the systole lies from time to 
time at one end and from time to time at the other The pre- 
potent region at one end which usually dominates the common 
path IS from time to time displaced by local increase of 
excitability at the other under local distension of the blood- 
sinuses there 

In judging of intensity of stimulus the situation of the stimulus 
in the receptive field of the reflex has to be remembered One 
and the same physical stimulus will be weak if applied near the 
edge of the field, though strong if applied to the focus of the 
field 

Crossed reflexes are usually less easy to provoke, less reliable 
of obtainment, and less intense than are direct reflexes Con- 
sequently we find crossed reflexes usuallv more easily inhibited 
and replaced by direct reflexes than are these latter by those 
former Thus the crossed stepping-reflex is easily replaced by 
the scratch-reflex, though its stimulus be continued all the time, 
and though the scratch-reflex itself is not a very potent reflex 
But the reverse can occur with suitably adjusted intensity of 
stimuli 

Again, the flexion-reflex of the dog’s leg is, when fully 
developed, accompanied by extension in the opposite leg This 
crosseci extensor movement, though often very vigorous, may be 
considered as an accessory and weaker part of the whole reflex, 
of which the prominent part is flexion of the homonymous limb 
When the flexion-reflex is elicitable poorly, as, for instance, in 
spinal shock or under fatigue or weak excitation, the crossed ex- 
tension does not accompany the homonymous flexion and does 
not appear But, where the flexion-reflex is well developed, 
if not merely one but both feet be stimulated simultaneously 
with stimuli of fairly equal intensity, steady flexion at knee, 
hip and ankle results in both limbs, and extension occurs in 
neither limb The contralateral part of each reflex is inhibited 
by the homolateral flexion of each reflex In other words, the 
more intense part of each reflex obtains possession of the final 
common paths at the expense of the less intense portion of the 
reflex But if the intensity of the stimuli applied to the nght 
and left feet be not closely enough balanced, the crossed exten- 
sion of the reflex excited by the stronger stimulus is found to 
exclude even the homonymous flexion that the weaker stimulus 
should and would otherwise evoke from the leg to which it is 
applied 

It was pointed out above that in a number of cases the 
transference of control of the final common path FC from one 
afferent arc to another is reversible The direction of the trans- 
ference can caetens paribus be easily governed by making the 
stimulation of this receptor or that receptor the more intense. 


A factor largely determining whether a reflex succeed another 
or not IS therefore intensity of stimulus 
4 A fourth main determinant for the issue of the conflict 
between rival reflexes seems the functional species of the reflexes 
Reflexes initiated from a species of receptor appa- sp«c/e> of 
ratus that may be termed noa-ceptive appear to Rottox 
particularly dominate the majority of the final common paths 
issuing from the spinal cord In the simpler sensations we 
experience from various kinds of stimuli applied to our skin 
there can be distinguished those of touch, of cold, of warmth 
and of pain The adequate stimuli for the first-mentioned 
three of these are certainly different, mechanical stimuli, applied 
above a certain speed, which deform beyond a certain degree 
the resting contour of the skin surface, seem to constitute 
adequcUe stimuli for touch Similarly the cooling or raising of 
the local temperature, whether by thermal conduction, radia- 
tion, &c , are adequate for the cold and Afarmth sensations The 
organs for these three sensations have by stigmatic stimuli been 
traced to separate and discrete tiny spots m the skin In regard 
to skin-pam it is held by competent observers, notably by V 
Frey and Kiesow, that skin-pam likewise is referable to certain 
specific nerve-endings In evidence of this it is urged that 
mechanical stimuli applied at certain places excite sensations 
which from their very threshold upward possess unpleasantness, 
and, as the intensity of the stimulus is increased, culminate 
m “ physical pain ” The sensation excited by a mechamcal 
stimulus applied to a touch-spot does not evoke pain, however 
intensely applied, so long as the stimulation is confined to the 
touch-spot The threshold value of mechanical stimuli for touch- 
spots IS in general lower than it is for pain-spots, and conversely 
the threshold value of electrical stimuli for touch-spots is in 
general higher than it is for the spots yielding pain Similarly it 
is said that stimulation of a cold spot or of a warm spot does 
not, however intense, evoke, so long as confined to them, sensa- 
tions of painful quality But pain can be excited not only by 
strong mechanical stimuli and by electrical stimuli, but by 
cold and by warmth, though the threshold value of these 
latter stimuli is higher for pain than for cold and warm spots 
If these observations prove correct there exist, therefore, 
numerous specific lutaneous nerve-fibres evoking pam 
A difficulty here is that sensory nerve-endings are usuall> 
provided with sense organs which lower theu- threshold for 
stimuli of one particular kind while raising it for stimuli of all 
other kinds, but these pain-endings in the skin seem almost 
equally excited by stimuli of such different modes as mechanical, 
thermal conductive, thermal radiant, chemical and electrical 
That IS, they appear anelective receptors But it is to be re- 
marked that these agents, regarded as excitants of skin-pain, 
have all a certain character in common, namely this, that they 
become adequate as excitants of pam when they are of such 
intensity as threatens damage to the skin And we may note 
about these excitants that they are all able to excite nerve when 
applied to naked nerve directly Now there are certain skin 
surfaces from which, according to most observers, pam is the 
only species of sensation that can be evoked This is alleged 
for mstance, of the surface of the cornea — a modified piece of 
skin The histology of the cornea reveals in its epithelium 
nerve-endings of but one morphological kind, that is, the ending 
by naked nerve-fibi ils that pass up among the epithelial cells 
Similar nerve-endings exist also in the epidermis generalh 
It may therefore be that the nerve-endings subserving skin- 
pam are free naked nerve-endings, and the absence of any 
highly evolved specialized end-organ in connexion with them 
may explain their fairly equal amenability to an unusually 
wide range of different kinds of stimuli Instead of but one 
kind of stimulus being their adequate excitant, they may be 
regarded as adapted to a whole group of excitants, a group of 
excitants which has in relation to the organism one feature 
common to all its components, namely, a nocuous character 
With Its liability to various kinds of mechanical and other 
damage, in a world beset with dangers amid which the individual 
and species have to win their way in the struggle for existence, 
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we may regard nocuous stimuli as part of a normal state of 
affairs It does not seem improbable, therefore, that there 
should under selective adaptation attach to the skin a so-to-say 
specific sense oj its own injuries As psychical adjunct to the 
reactions of that appiu'atus we find a strong displeasurable 
effective quality in the sensations they evoke This may 
perhaps be a means for branding upon memory, of however 
rudimentary kind, a feeling from past events that have been 
perilously critical for the existence of the individuals of the 
species In other words, if we admit that damage to such an 
exposed sentient organ as the skin must m the evolutionary 
history of animal life have been sufficiently frequent in relation 
to Its importance, then the existence of a specific set of nerves 
for skin-pam seems to offer no genetic difficulty, any more than 
does the clotting of blood or innate immunity to certain diseases 
That these nerve-endings constitute a distmct species is argued 
by their all evoking not only the same species of sensation, but 
the same species of reflex movement as regards “ purpose,” 
intensity, resistance to “ shock ” &c And their evolution may 
well have been unaccompanied by evolution of any specialized 
end-organ, since the naked free nerve-endings would better 
suit the wide and peculiar range of stimuU, reaction to which 
IS in this case required A low threshold was not requu’ed 
because the stimuli were all intense, mtensity constituting 
their harmfulness, but response to a wide range of stimuh of 
different kinds was required, because harm might come m various 
forms That responsive range is supplied by naked nerve itself, 
and would be cramped by the specialization of an end-organ 
Hence these nerve-endmgs remained free 
It IS those areas, stimulation of which, as judged by analogv, 
can excite pam most intensely, and it is those stimuli which, 
as judged by analogy, are most fitted to excite pain which, 
as a general rule, excite m the " spinal ” animal — where pain 
IS of course non-existent — the prepotent reflexes If these are 
reactions to specific pain-nerves, this may be expressed by saying 
that the nervous arcs of pain-nerves, broadly speaking, dommate 
the spinal centres m peculiar degree Physical pain is thus 
the psvchical adjunct of an imperative protective reflex It is 
preferable, however, since into the merely spinal and reflex 
aspect of the reaction of these nerves no sensation of any kind 
can be shown to enter, to avoid the term “ pam-nerves ” Re- 
membering that the feature common to all this group of stimuli 
IS that they threaten or actually commit damage to the tissue 
to which they are applied, a convenient term for application 
to them is nocuous In that case what from the point of view 
of sense are cutaneous pam-nerves are from the point of view of 
refUx-action conveniently termed noa-ceptive nerves 

In the competition between reflexes the noci-ceptive as 
a rule dommate with peculiar certainty and facility This 
explams why such stimuli have been so much used to evoke 
reflexes in the spinal frog, and why, judging from them, such 
“ fatality ” belongs to spinal reflexes 
One and the same skin surface will in the hind limb of the 
spmal dog evoke one or other of two diametrically different 
reflexes according as the mechanical stimulus applied be of 
noxious quality or not, a harmful insult or a harmless touch 
A needle-pnck to the planta causes invariably the drawing up 
of the limb — the flexion-reflex A harmless smooth contact, 
on the other hand, causes extension— the extensor-thrust above 
described This flexion is therefore a noci-ceptive reflex 
But the scratch-reflex — which is so readily evoked by simple 
hght irritation of the skin of the shoulder — is relatively mil^y 
noci-ceptive When the scratch-reflex and the flexion-reflex 
are in competition for the final neurone common to them the 
flexion-reflex more easily dispossesses the scratch-reflex from 
the final neurone than does the scratch-reflex the flexion- 
reflex If both reflexes are fresh, and the stimuli used are such 
as, when employed separately, evoke their reflexes respec- 
tively with some intensity, m my expencnce it is the flexion- 
reflex that is usually prepotent Yet if, while the flexion-reflex 
is being moderately evoked by an appropriate stimulus of weak 
mtensitv, a strong stimulus suitable for producing the scratch- 


reflex IS applied, the steady flexion due to the flexion-reflex is 
replaced by the rhythmic scratching movement of the scratch- 
reflex, and this occurs though the stimulus for the flexion-reflex 
IS maintained unaltered When the stimulus producing the 
scratch is discontinued the flexion-reflex reappears as before 
The flexion-reflex seems more easily to dispossess the scratch- 
reflex from the final common paths than can the scratch-reflex 
dispossess the flexion-reflex Yet the relation is reversible — 
by heightening the mtensity of the stimulus for the scratch-reflex 
or lowering that of the stunulus for the flexion-reflex 
In decerebrate rigidity, where a tonic reflex is maintaimng 
contraction in the extensor muscles of the knee, stimulation of 
the noci-ceptive arcs of the limb easily breaks down that reflex 
The noci-ceptive reflex dominates the motor neurone previously 
held in activity by the postural reflex And noci-ceptive reflexes 
are relatively little depressed by “ spinal shock ” 

Noci-ceptive arcs are, however, not the only spinal arcs 
which in the intact animal, considered from the point of view 
of sensation, evoke reactions rich in affective quality Beside 
those receptors attuned to react to direct noxa, the skm has 
others, concerned likewise with functions of vital importance 
to the species and colligate v/ith sensations similarly of intense 
affective quality, for instance, those concerned with sexual 
functions In the male frog the sexual clasp is a spinal reflex 
The cord may be divided both m front and behind the brachial 
region without interrupting the reflex Experiment shows 
that from the spinal male at the breeding season, and also at 
other times, this reflex is elinted by any object that stimulates 
the skin of the sternal and adjacent region In the intact 
animal, on the contrary, other objects than the female are, 
when applied to that region, at once rejected, even though they 
be wrapped in the fresh skin of the female frog and m other 
ways made to resemble the female The development of the 
reflex is not prevented by removal of the testes, but removal of 
the seminal reservoirs is said to depress it, and their distension, 
even by indifferent fluids, to exalt it If the skin of the sternal 
region and arms is removed the reflex does not occur Severe 
mutilation of the limbs and internal organs does not inhibit 
the reflex, neither does stimulation of the sciatic nerve central 
to Its section The reflex is, however, depressed or extinguished 
bv strong chemical and pathic stimuli to the sternal skm, at 
least in many cases The tortoise exhibits a similar sexual 
reflex of great spinal potency 

It would seem a general rule that reflexes arising in species 
of receptors which considered as sense-organs provoke 'strongly 
affective sensation caeteris panbus prevail over reflexes of other 
species when in competition with them for the use of the “ final 
common path ” Such reflexes override and set aside with 
peculiar faality reflexes belonging to touch organs, muscular 
sense-organs, &c As the sensations evoked by these arcs, 
eg “ pains,” exclude and "dominate concurrent sensations, so 
do the reflexes of these arcs prevail in the competition for 
possession of the common paths They seem capable of pre- 
eminent intensity of action 

Of all reflexes it is the tonic reflexes, « g of ordinary posture, 
that are m the writer’s experience the most easily interrupted 
by other reflexes Even a weak stimulation of the noci-ceptive 
arcs arising m the foot often suffices to lower or abolish the 
knee-jerk or the reflex extensor tonus of the elbow or knee 
If various species of reflex are arranged, therefore, in their 
order of potency in regard to power to interrupt one another, 
the reflexes initiated in receptors which considered as sense- 
organs excite sensations of strong affective quality he at the 
upper end of the scale, and the reflexes that are answerable 
for the postural tonus of skeletal muscles he at the lower end 
of the scale One great function of the tonic reflexes is to mam 
tarn habitual attitudes and postures They form, therelore, 
a nervous background of active equilibrium It is of obvious 
advantage that this equilibrium should be easily upset, so 
that the animal may respond agilely to the passing events that 
break upon it as intercurrent stimuli 

Results —Intensity of stimulation, fatigue and freshness. 
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spinal induction, functional species of reflex, are all, therefore, 
physiological factors influencing the result of the interaction 
of reflex-arcs at a common path It is noticeable that they 
all resolve themselves ultimately into intensity of reaction 
Thus, intensity of stimulus means as a rule intensity of reaction 
Those species of reflex which are habitually prepotent in inter- 
action with others are those which are habitually intense, 
those specially impotent in competition are those habitually 
feeble m intensity, eg skeletal muscular tone The tonic 
reflexes of attitude are of habitually low intensity, easily inter- 
fered with and temporarily suppressed by intercurrent reflexes, 
these latter having higher intensity But these latter suffer 
fatigue relativelv early, whereas the tonic reflexes of posture 
can persist hour after hour with little or no signs of fatigue 
Fatigue, therefore, in the long run advantageously redresses the 
balance of an otherwise unequal conflict We can recognize 
m It another agency working toward that plastic alternation 
of activities which is characteristic of animal life and increases 
m It with ascent of the animal scale 
The high variability of reflex reactions from experiment to 
experiment, and from observation to observation, is admittedly 
one of the difficulties that has retarded knowledge of them 
Their variability, though often attributed to general conditions 
of nutrition, or to local blood-supply, &c , seems far more 
often due to changes produced in the central nervous organ by 
Its own functional conductive activity apart from fatigue 
Ihis functional activitv itself causes from moment to moment 
the temporary opening of some connexions and the closure of 
others The chains of neurones, the conductive hnes, have 
been, especially in recent years, by the methods of Golgi, Ehrlich, 
Apathy, Cajal and others, richly revealed to the microscope 
Anatomical tracing of these may be likened, though more 
difficult to accomplish, to tracing the distribution of blood 
vessels after Harvey’s discovery had given them meaning, 
but before the vasomotor mechanism was discovered The 
blood-vessels of an organ may be turgid at one time, con- 
stricted almost to obliteration at another With the conductive 
network of the nervous system the temporal variations are 
even greater, for they extend to absolute withdrawal of nervous 
influence Under reflex inhibition a skeletal muscle may 
relax to its post-mortem length, * e there may then be no 
longer evidence of even a tonic influence on it by its motor 
neurone The direction of the stream of liberation of energy 
along the pattern of the nervous web varies from minute to 
minute The final common path is handed from some group of 
a plus class of afferent arcs to some group of a minus class, 
or of a rhythmic class, and then back to one of the previous 
groups again, and so on The conductive web changes its 
functional pattern with certain limits to and fro It changes 
its pattern at the entrances to common paths The changes in 
Its pattern occur there in virtue of interaction between rival 
reflexes, “ interference ” As a tap to a kaleidoscope, so a new 
stimulus that strikes the receptive surfaces causes in the central 
organ a shift of functional pattern at various synapses The 
central organ is a vast network whose lines of conducti m follow 
a certain scheme of pattern, but within that pattern the details 
of connexion are, at the entrance to each common path, mutable 
The grey matter may be compared with a telephone exchange, 
where, from moment to moment, though the end-points of the 
system are fixed, the connexions between starting-points and 
terminal points are changed to suit passing requirements, as 
the functional points are shifted at a great railway junction 
In order to realize the exchange at work, one must add to its 
purely spatial plan the temporal datum that within certain 
Wits the connexions of the lines shift to and fro from minute 
to minute An example is the “ reciprocal innervation ” of 
antagonistic muscles — when one muscle of the antagonistic 
couple IS thrown into action the other is thrown out of action 
This IS only a widely spread case of the general rule that antago- 
nistic reflexes interfere where they embouch upon the same final 
common paths And that general rule is part of the general 
principle of the mutual interaction of reflexes that impinge 
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Upon the same common path Unlike reflexes heme successive 
but not simultaneous use of the common path, like reflexes mutually 
reinforce each other on their common path Expressed teleo- 
logically, common path, although economically subservient for 
many and various purposes, is adapted to serve but one purpose 
at a time Hence it is a co-ordinating mechanism and prevents 
confusion by restricting the use of the organ, Us minister, to but 
one action at a time 

In the case of simple antagonistic muscles, and m the instances 
of simple spinal reflexes, the shifts of conductive pattern due 
to interaction at the mouths of common paths are of but small 
extent The co-ordination covers, for instance, one limb or a 
pair of limbs But the same principle extended to the reaction 
of the great arcs arising in the projicient receptor organs of the 
head, e g the eye, which deal with wide tracts of musculature 
as a whole, operates with more multiplex shift of the conductive 
pattern Releasing forces acting on the brain from moment 
to moment shut out from activity whole regions of the nervous 
system, as they conversely call vast other regions into play 
The resultant singleness of action from moment to moment is a 
keystone in the construction of the individual whose unity it is 
the specific office of the nervous system to perfect The interference 
of unlike reflexes and the alliance of like reflexes m their action 
upon their common paths seem to he at the very root of the 
great psychical process of “ attention ” 

The spinal cord is not only the seat of reflexes whose “ centres ” 
he wholly within the cord itself, it supplies also conducting 
paths for nervous reactions initiated by impulses derived from 
afferent spinal nerve, but involving mechanisms situate alto- 
gether headward of the cord, that is to say, in the brain Many 
of these reactions affect consciousness, occasiomng sensations 
of various kinds In regard to the part played by spinal con- 
duction m subserving these sensual reactions a question of 
practical rather than theoretical importance has been as yet the 
chief aim of inquiry The inquiry has been in fact whether the 
impulses concerned m evoking the various species of sensations 
follow in their headward course along the cord certain discrete 
paths occupying separable fractions of the cross-area of the cord, 
and if they are thus confined to discrete paths m what parts 
of the cross-area of the cord do these parts he This “ localiza- 
tion ” problem has as yet been almost the sole problem attacked, 
and therefore, despite its limited scope and interest, the results 
attained in it may be briefly mentioned here 

Localization — The sensations usually grouped under the 
name of touch may with advantage, as shown by Head, be dis- 
tinguished from the point of view of their practical elicitation 
into superficial and deep The former of these are referable 
to stimulation of afferent nerve-fibres distributed actually to 
the skin, the latter to stimulation of deeper afferents subjacent 
to the skin The touch-fibres belonging to the skin proper are 
further subdivisible, as Head has shown, into two kinds One 
kind, the protopathic, yield sensations so suffused with disagree- 
able affective tone (skm-pam) that they may for the present 
purpose be considered pain-nerves, and the description of their 
spinal connexions be relegated to the paragraph dealing with the 
spinal path for pain The other kind, the epicritic, are those 
which react to tangible stimuli lightly applied, such as stroking 
the skin with a loose pledget of cotton wool or the light touching 
of the skin with a pin’s head or a blunt pencil pomt Deep 
touch, on the other hand, invol\es afferent nerve fibres supplied 
by nerve-trunks not classed as cutaneous, but probably largely 
muscular m the sense that they run to muscles and contain side 
by side the afferent fibres in question and the efferent nerve- 
fibres causing muscular contraction Head has brought forward 
clear evidence that though the afferent fibres subserving the 
epicntic tactual sense of the skin and deep touch of subcutaneous 
origin run so separate a course in the peripheral nerves, the 
spinal fibres constituting the mtraspmal headward-running 
paths from these two kinds of peripheral touch-fibres, the 
epicntic and the deep, to the brain, he together and are impli- 
cated together by injuries of the spinal cord In this sense 
there is, therefore, in the cord a tactual path The question 
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IS, therefore, what course does this path follow in the cord ? In 
the first place it must be noted that the path contains a synapse 
for the peripheral neurone whether belonging to the epicntic 
tactual group or to the deep tactual group ends in the cord, 
probably not far, * e not more than four or five segments, 
from Its place of entrance The rest of the headward path must 
therefore run through one secondary neurone at least, it may be 
through a series of such arranged as a headward runnmg line of 
relays. It is, however, more probable that one long secondary 
neurone reaching the bulbcovers the whole of the remainmg spinal 
part of the trajectory The part of the headward-runn mg path 
formed by the mtraspmal part of the peripheral neurone (primary 
afferent neurone) lies certainly m the dorsal column of the cord 
of the same lateral half as the side from which the neurone 
entered, 1 e in the right dorsal column if the neurone entered 
by a spinal root of the right side The secondary neurone 
contmumg the path lies, however, m the ventral colunrn of the 
crossed hdf of the cord The junction or synapse between the 
primary and secondary neurone lies, of course, m the grey matter 
of the spinal cord 

The spinal path of impulses whicn when they reach the 
brain occasion pain has been determined chiefly m regard to 
pain referred to the skin The primary afferent neurones 
bringing these impulses to the tord are the protopathic of Head 
mentioned above These, there is much evidence to show, 
terminate m the grey matter of the cord not far from their 
point of entrance into the cord, that is, they terminate intraspm- 
ally nearer their point of entrance than do the correspondmg 
primary afferent neurones for touch From the local spinal 
grey matter the pam-path is contmued headv/ard m the lateral 
white columns of the cord by secondary afferent neurones These 
secondary afferent neurones run chiefly m the lateral column of 
the opposite half of the cord from that which the primary afferent 
neurones entered, but some run up the lateral column of the 
same side as that by which the primary neurones entered The 
synapse between the primary afferent neurone and the secondary 
aiierent neurone of this path lies probably in the grey matter 
called substantia gelatinosa of the dorsal horn 

The spinal path taken by the impulses concerned with sensa- 
tions of heat and cold seems to agree closely with that taken by 
the impulses subserving skin pam The position of the nerve- 
fibres belonging to the secondary afferent neurones of the pain 
and temperature path has been fairly successfully identified 
With that of the spmal tract called Gowers’ tract The uncrossed 
portion of the temperature path appears, however, to be relatively 
smaller as compared with its crossed portion than is that of 
pam 

There is much evidence that impulses contributory to " mus- 
cular sense ” pass headward along the spinal cord and m their 
course remain for the most part uncrossed This course would 
in so far agree with the course taken by the intraspinal continua- 
tions of the primary afferent neurones which form the long 
fibres of the dorsal columns These are known to run to the 
bulb without transgressing the median plane at all In addition 
to this uncrossed tract there is another, namely, that offered 
by the dorsal cerebellar tract, a tract of secondary neurones 
connected through the grey matter of the vesicular column of 
Clarke with primary afferent neurones of the ipselateral side 
Either or both of these uncrossed tracts may be the path taken 
by the impulses subserving muscular sense, and there is experi- 
mental evidence in favour of such a possibility, but the question 
cannot be considered as definitely answered at present 

Besides the paths followed by headward-running impulses 
the spinal cord contains paths for impulses passing along 
It backwards from the bram These paths he almost entirely 
m the ventrolateral columns of the cord The fibres of 
which they are i^omposed cross but little in the cord Their 
sources are various, some come from the hind brain and some 
from the mid brain, and m the higher mammalia, especially 
m man and in the anthropoid apes, a large tract of fibres in the 
lateral column (the crossed pyramidal tract) comes from the 
cortex of the neopallium of the fore brain This last tract is 


the mam medium by which impulses mtiated by electneal 
stimulation of the motor cortex reach the moto-neurones of the 
cord and through them mfluence the activity of the skeletal 
muscles Of the function of the other tracts descending from 
the brain into the cord little is known except that mediately or 
immediately they excite or inhibit the spmal moto-neurones by 
vaiious levels How they harmonize one with another m their 
action or what their purpose in normal life may be is at present 
little more than conjecture Such terms, therefore, as "paths 
for volition,” &c , are at present too schematic in their basis 
to warrant their discussion here (CSS) 

SPINEL, a name now given to a group of mmerals, of which 
the typical member is a magnesium alummate, sometimes used as 
a gem-stone, to which the term " spinel ” was originally restricted 
The name comes from the French spmelle (diminutive of Lat 
sptna), perhaps suggested by the sharp angles of the crystals 
All spinels crystallize in the cubic system, usually in octahedra, 
and often twinned as m the accompanying figure, which 
is a form so characteristic as to be 
called the “ spinel twin ” The hard- 
ness of spinel IS about that of topaz 
(8) and its specific gravity near that 
of diamond Professor A H. Church 
gives the range in variously coloured 
spinels as 3 582 to 3 715 Pure spinel 
IS colourless, but most varieties are 
coloured, no doubt in many cases with 
iron and probably m some with chro- 
mium The deep red spinel is known 
as " spmel-ruby,” or ” ruby-spmel,” and has often been taken 
for true rub>, from which it is distinguished, however, b> 
being singly refracting and therefore not dithroic, as well as 
by Its inferior hardness and density 1 he “ balas ruby ” is a 

rose-red spinel, said to derive its name from Balkh, the 
capital of Badakshan (Balaxia), where it occurs with rubies, 
and was formerly worked, chiefly in the Shighnan valley, m 
the upper Oxus basin Rubicelle is a spinel in which the red 
colour tends to orange, whilst m almandine-spinel it passes 
into violet Stones of the colour of vinegar are called vinegar- 
spmel When the colour is blue the mineral is known as 
sapphire-spmel, and when green as chloro-spmel 

The spinels used m jewelry are found mostly in gem-gravels, 
where, however, the octahedral form is often well preserved 
The chief localities are Ceylon, Siam and Upper Burma In 
all these localities the spinels accompany the coloured corun- 
dums, and their close association with true rubies led la vernier 
to call spinel " the mother of ruby ” Formerly there was much 
confusion between the two minerals, and probably many stones 
described as monster rubies have been spinels The great 
historic “ ruby ” set m the Maltese cross m front of the Imperial 
state crown of England is really a spinel This fine stone was 
given to Edward the Black Prince by Pedro the Cruel, kmg of 
Castile, on the victory of Najera in 1367, and it was afterwards 
worn by Henry V at the battle of Agincourt, when it narrowly 
escaped destruction V Ball described, in 1894, a spinel 
weighing i33i carats, engraved with a Persian inscription 
then m the possession of Lady Carew 

All the isomorphous minerals known as the group of spinelhds, 
of which spinel is the type crystallize in regular octahedra and 
have a composition conforming to the general formula R"KQ"'Oi 
( =K"0 Ordinary spinfel is MgAlgO* A black opaque spinel 

in which Fe partly replaces Mg is known as pleonaste (ir\toyd<rrot, 
abundant from the number of faces on certain crystals) or 
ceylomte, from the island of Ceylon, but sometimes written ceylanite 
It occurs in gneiss, often with cordiwite, and is found also in the 
ejected blocks of Monte Somnia, Vesuvius Large crystals come 
from Warwick and Amity Orange county. New York, USA The 
black spinels are generally green or brown when viewed m thin 
sections by transmitted light In some cases spinel is evidently a 
result of contact metamorphism, whilst in others it has crystallued 
out of a molten magma, as illustrated by the experiments of T Moro- 
zewicz A chrome-spinel with the formula (Mg Fe)(Al Fe Cr)^0< 
IS named picotite alter Picot de la Peyrouse who described it 
Picotite occurs in the form of black grains and crystals in certain 
olivine rocks and in serpentine A black iron-spinel (FeAljOJ, 
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found in the granulites of Saxony and liohemia, is known as her- 
cymle from the Hercynian E orest A zinc spinel (ZnAlgO^) occurring 
m talcose slate near Falun in Sweden, is named gahnite, after its 
discoverer J G Gahn, whilst it has also been termed automolite 
from Gr ivr^/to^ot a deserter m allusion to the occurrence of 
zinc in a mineral where it was unexpected The group of spineUids 
includes as its extreme members, magnetite {Fe"Feg"'Oj) and 
chromite (FeCraOJ fei>) (F W R *) 

SPINELLO ARETINO (c 1330-^: 1410), Italian painter, the 
son of a Florentine named Luca, who had taken refuge m Arezzo 
in 1310 when exiled with the rest of the Ghibellme party, was 
born at Arezzo about 1330 Spmello was a pupil of Jacopo di 
Casentmo, a follower of Giotto, and his own style was a sort of 
link between the school of Giotto and that of Siena In the early 
part of his life he worked in Florence as an assistant to his master 
Jacopo while painting frescoes in the church of the Carmine and 
in Sta Maria Novella Between 1360 and 1384 he was occupied 
in painting many frescoes in and near Arezzo, almost all of which 
have now perished After the sack of Arezzo m 1384 Spmello 
returned to Florence, and in 1387-1388 with some assistants 
covered the walls and vault of the sacristy of S Miniato near 
Florence with a senes of frescoes, the chief of whuh represent 
scenes from the life of St Benedict These still exist, though in 
a sadly restored condition, thev are very Giotto-hke m composi- 
tion, but have soine of the Siena decorative bn llunce of colour 
In 1391-1392 Spmello was painting six frescoes, which still remain 
on the south wall of the Pisan Campo Santo, representing 
miracles of St Potitus and St Lphesus For these he received 
270 gold florins Among his later works the chief are the very 
fine senes ot frescoes painted m 1407-1408 on the walls and 
vault of a chapel in the municipal buildings of Siena, these also 
have suffered much from repainting, hut still are the finest of 
Spmello ’s existing frescoes Sixteen of these represent the war 
of Frederick Barbarossa against the republic of Venice Spmello 
died at Arezzo about 1410 

Spinello's frescoes arc all strong and highly decor itivc works 
drawn with much spirit, and are very superior in style to his panel 

? ictures many of which appear to be mere bottega productions 
he academy of Florence possesses a panel of the “Madonni and 
Saints ” which is chiefly interesting for its sign iturc— ” Hoc opus 
pmxit Spinellus Luce Aritio D I A (1391) " The easel pictures 
which are to be found in the various galieiies of Europe give little or 
no notion of Spmello s power as a painter 

SPINET, or Spinnft (hr espinette or epmettf, Ger Sptnelt, 
Ital spineita), names given in England to all small keyboard 
instruments irrespective of shape, having one string to a note, 
plucked by means of a quill or plectrum of leather The earliest 
name recorded for this instrument is clavicymbalum, which 
occurs in the rules of the Minnesingers (1404), and also in the 
Wunderbtich (1440), a MS preserved m the grand-ducal library 
at Weimar This is enriched with pen and ink sketches, amongst 
which IS a senes of musical instruments comprising a clavi- 
cymbalum, not represented as the rectangular instrument figured 
by Virdung and I uscmius, but harp- or wing-shaped like the 
larger and more pierfect instrument afterwards known as harpsi- 
chord in England (clavecin, clavicymbel) 

In Italy the usual early model of spinet was pentagonal or 
heptagonal, and was generally enclosed m an outer case, from 
which It was taken for performance Some of the oldest rect- 
angular specimens merely contain a pentagonal spinet, the 
corners not being filled m In the i6th century the rectangular 
spinets were modelled in Italy on the cassone or wedding coffers, 
and the keyboard, until the middle of that century, stood out 
from the case, Rosso of Milan being the first to recess it Both 
forms were in use m England until the Restoration, when the 
transverse or wing form berime popular m England, Ilaward, 
Stephen Keene and Thomas Hitchcock being the most cele- 
brated English makers ^ at the end of the 17th and beginning 
of the 1 8th century 

The mechanism of a.i\ spinets, virginals and harpsichords 
is the same m principle, the prmcipal variation being in the 
number of strings to each note and the manner in which thev 
' See A J Hlpkins, I History of the Pianoforte pp 71-73 
(London, 1896) 
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are disposed over the soundboard In the spinets they run 
parallel or at an obtuse angle to the keyboard The jack rests 
on the back of the key-lever, and works through a rectangular 
hole cut through the soundboard as the key is depressed The 
quill or plectrum is embedded m a pivoted tongue near the top 
of the jack in such a manner that when the tongue is at rest 
the quill protrudes at right angles just under the string As the 
jack rises the quill catches the string and twangs it, causing 
the tongue, kept m place by a bristle spring, to fall back and 
thus avoid the string on the return of the jack A little piece 
of cloth acting as a damper and attached to the jack rests on 
the string whenever the key returns to its normal position 

For the history of the spinet, sec Pianoforte ® ^ 

SPINNING (from 0 Eng sptnnan, to spin, ci Ger sptnrten, 
&c, the Teut root is spen, to draw out, cf span, spider), 
the forming of threads by drawing out and twisting various 
fibres There is ample evidence of the great antiquity and wide 
diffusion of the art of spinning, for spinning necessarily precedes 
weaving (qv) whenever short fibrous materials have to be made 
into thiead*-, and weaving is one of the primal and most univer- 
sal employments of mankind Either remains of implements 
employed m spinning, or spun threads, are found wherever 
traces of prehistoric man make their appearance The simple 
spinning apparatus which was used m the earliest ages continued 
to be used by civilized communities till comparatively recent 
times, and it may therefore be said that no art which has been 
so long and widely practised remained so unprogressive as that 
of spinning On the other hand, smee about the middle of 
the i8th century, when human ingenuity bent itself m earnest 
to improve the art, there have not been developed in the whole 
range of mechanical industries machines of greater variety, 
delicacy of action, and manifold productive capacity than those 
now m use for spinning 

The primitive thread-making implement consisted of a wooden 
spindle, from 9 to 15 in long, which was rounded and tapered 
at both extremities, as m the accompanying figure Near the 
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top there was usually a notch m which the yam was cauglit 
while undergoing the operation of twisting, and lower down a 
whorl, or wharve, composed of a perforated disk of clay, stone, 
wood, or other material was secured to give momentum and 
Steadiness to a rotating spindle Long fibres were commonly 
attached to a distaff of wood, which was held under the left arm 
of the operator, but short fibres were spun from carded rolls 
After attaching some twisted fibres to the spindle, a rotatory 
motion was given to the latter either by rolling it by hand 
against one thigh, or by twirling it between the fingers and 
thumb of the right hand, after which the fibres were drawn 
out in a uniform strand by both hands and converted into 
yarn When the thread was of sufficient strength, the spindle 
was suspended by it until a full stretch had been drawn and 
twisted, after which that portion was wound upon the bodv 
of the spindle, and the operation continued until the spindle 
was filled Ihe quantity thus rolled up gives the name to a 
now definite measure of linen yarn, namelv “the spindle,” 
or 14,400 yards Simple as was this primitive apparatus, a 
dexterous spinner could produce yarn of an evenness, strength 
and delicacy such as has scarcely been exceeded bv elaborate 
modern appliances The yams for the gossamer-like Dacca 
muslins of India were so fine that i lb weight of cotton was 
spun into a thread nearly 253 m long This was accompli' hed 
with the aid of a bamboo spindle not much bigger than a darning 
needle, and which was lightly weighted with a pellet of clay 
Since such a tender thread could not support even the weight 
of so slight a spindle, the apparatus was rotated upon a piece 
of hollow shell The spindle as here described was, so far as is 
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known, the sole apparatus with which vam was spun until 
( omparatively recent tunes. 

The changes m modem spinning have had for their object: 
^i) the providing of mechanical means to rotate the spindle, 
(3) an automatic method of drawing out the fibres, and (3) 
devices for working a large group of spindles together, at speeds 
before unattainable 

The first improvement consisted m cuttmg a ring groove in 
the wbarve, mounting the spmdle horizontally in a frame, 
and passing a band from a large wheel round the wharvc A 
rotatory motion was then given to the spmdle by turning the 
wheel with the lelt hand After attaching the filaments to 
the spindle they were attenuated with the right hand, and when 
fully twisted the thread was moved to form a right angle with 
the spindle and coiled upon it Such a wheel has long been 
known m India, and from a drawing in a 14th-century manuscnpt 
m the British Museum it is obvious that it was not unknown, 
although far from being m general use, m Europe at that early 
date It came ultimately to be known in England as the 
“ bobbing wheel,” and was m constant use down to the beginning 
of the 19th century for spinning coarse and fine yarns But 
line > arns received two spinnings, the first consisted in drawing 
out and slightly twisting the fibres into what is still known 
as a roving, and by the second spinning the roving was fully 
attenuated and twisted In 1533, a citizen of Brunswick is 
said to have cranked the axis of the large wheel and added a 
treadle, by which the spinner was enabled to rotate her spmdle 
with one foot and have both hands free to manipulate the fibres 

It IS not possible accurately to fix the dates at which all 
improvements m spinning appliances were made, it is certain 
that many were known and used long before they were generally 
adopted Thus the flyer, which twists yam before winding it 
upon a bobbin, is shown in a drawmg by ILeonardo da Vinci, 
together with a device for moving the bobbin up and down the 
spmdle so as to effect an even distribution of the yarn During 
the 16th century a machine of the foregoing type was widely 
used, and came to be known as the Saxony wheel It changed 
spinning fiom an intermittent to a continuous operation 
The spindle had affixed upon its outer end a wooden Aver, 
whose forked legs were far enough apart to enclose a double- 
flanged spool, and at short intervals bent wires, known as the 
hetk, were inserted m each leg for the purpose of guiding the 
thread evenly upon the spool This spool was loosely threaded 
upon the spindle and one of its flanges was grooved to take a 
driving band from the large wheel, hence the spindle and the 
spool were separately driven, but the former at a higher speed 
than the latter The twisted filaments were drawn through 
an eye m the flyer, led along one of its legs, and made fast to 
the spool By operating the treadle the flyer twisted all the 
fibres about a common axis once for each revolution, and the 
spool wound up the length thus spun the thread being slipped 
from tooth to tooth of the heck at regular intervals to direct 
It evenly a( ross the spool During the X7th century a second 
and similar spmdle and flyer were added, and these left the 
spinner free to manipulate one thread with her right, and another 
with her left hand It was in this condition that the most 
advanced form of yarn-making was carried on until a great 
series of inventions revolutionized spinning, and laid the 
foundations of the factory system which now prevails 

The remaining part of the problem which lay before inventors 
was to draw out masses of parallel fibrous material, and twist 
them into uniform strands by mechanical means The first 
stage m the evolution of mechanual spinning was effected 
bv the invention of Lewis Paul, of Birmingham, who obtained 
a patent m 1738, and who was assisted by John Wyatt The 
essentialj features of this invention consisted in passing carded 
slivers 'between pairs of parallel rollers, each succeedmg pair 
of which moved faster than the preceding pair, to attenuate 
the sliver to the required extent From Paul’s specification 
it would appear that he attempted to turn the rollers about 
tlieir horizontal and vertical axes sunultaneously, in order to 
draw out the fibres and twist them at one operation But he 


also mentions a plan for which he procured a patent twenty 
years later, namely, the use of only one pair of rollers working 
in conjunction with a bobbin which drew off the thread faster 
than the rollers delivered the sliver, and coiled the thread about 
itself The bobbin, therefore, attenuated, twisted and wound 
the material Neither plan proved a commercial success, 
Thomas Highs, of Leigh, and others, laboured upon the problem, 
but It was left to Richard Arkwright, a barber, of Preston 
and Bolton, to achieve what his predecessors vainly struggled 
for He obtained patents, m 1769 and 1775, for a machine 
which was subsequently known as the water-twist frame by 
reason of water-power being applied to drive it Arkwright’s 
first machine did not contain any really new feature, for it 
consisted of Paul’s drawing rollers, and the spindle, flyer and 
spool from the Saxony wheel, but the spindles and rollers were 
grouped m sets of four Later the water-twist frame was 
changed into the ” throstle ” frame, which m turn has almost 
ceased to be used In 1829 C Danfotth (1797-1876), an American 
spinner, invented a dead spindle, on the top of which he placed 
a hollow cap to serve as the winding point, and inside the cap he 
rotated a spool a plan still used by worsted spinners In 1828 
Mr Thorpe, also an American, invented the ring spinning frame, 
whose principal feature consisted m the substitution for the 
flyer of a flanged annular ring, and a light C-shaped traveller 
By means of the traveller a thread was held m the best position 
for winding upon a spool, as well as put under the necessary 
tension Later inventors have so altered the construction of 
the ring, traveller and spindle that a speed of upwards of tt,ooo 
revolutions per minute can now be attained This represents 
the highest development of continuous spinning 
Whilst endeavours were being made to perfect continuous 
spinning, attention was also directed to perfecting the inter- 
mittent process as represented by the bobbing wheel Between 
the years 1764 and 1767, James Hargreaves, ot Standhill, 
invented the spmnmg jenny, by the aid of which sixteen, or 
more, threads could be spun simultaneously by one person 
All the spindles were placed vertically and rotated from a drum, 
but the rovings were mounted in a movable carnage and passed 
between a clamp that opened and shut like a parallel ruler 
After securely clamping the rovings and attaching them to the 
spindles, the carriage was drawn out slowly by one hand and 
the spindles revolved by the other The rovings were thus 
stretched to the proper degree of tenuity, and sufficiently 
twisted This was followed by the inward run of the carnage, 
when the stretch of spun threads was wound upon the spindles, 
and the operation repeated Hargreaves therefore returned 
to the first principles of spinning, namely, simultaneous 
drawmg and twisting But although the jenny gave a greatly 
increased output, it was ill adapted for fine spinning During 
the vears 1774 to 1779, Samuel Crompton, of Bolton, combined, 
in the mule, the drawing rollers of Paul with the stretching of 
Hargreaves But his rollers did not fully attenuate the rovings 
before twisting them, as is the case with continuous spmnmg, 
neither was stretching alone relied upon From its mtroduction 
this machine was able to spin finer and more elastic threads than 
any of its rivals, but for a time the preparation of suitable 
rovings was a source of great trouble The immediate conse- 
quence of the decision of the court of King’s Bench, m 1785, 
to throw open to the public Arkwright’s preparatory machinery, 
was to enormously increase the usefulness of the mule Since 
(rompton’s time a host of inventors have laboured to render 
all parts of the mule thoroughly automatic, this has led to many 
changes and additions, but none of its essential features have 
been discarded The mventions of Paul, Arkwright, Hargreaves 
and Crompton are at the foundations of all modern systems 
of spinning, details regarding them are given m the article on 
Cotton-spinning Machinery (f. w I* ) 

SPINOLA, AMBROSE, Marquis ob los Balbases (1569-1630), 
Spanish general, was bom m Genoa m 1569 He was the eldest 
son of Philip Spinola, marques of Sesto and Benafro, and his 
wife Policena, daughter of the prince of Salerno The family 
of Spinola was of great antiquity, wealth and power in Genoa. 
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In the 1 6th century the republic wab practically a protected 
btate under the power of Spam, the GenoeaC being the bankers 
of the monarchy and having entire control of its finances 
Several of the younger brothers of Ambrose Spinola sought their 
fortune in Spam, and one of them, Frederick, distinguished 
himself greatly as a soldier in Flanders The eldest brother 
remained at home to marry and continue the family In 1592 
he was married to Joanna Bacciadonna, daughter of the count 
of Galerrata The houses of Spinola and Dona were rivals for 
authority within the republic Ambrose Spinola continued the 
1 ivalry with the count of Tursi, then the chief of the Donas He 
was not successful, and having lost a lawsuit into which he had 
entered to enforce a right of pre-emption of a palace belonging 
to the Salerno family which the Donas wished to purchase, he 
decided to withdraw from the city and advance the fortunes 
of his house by serving the Spanish monarchy in Flanders In 
1602 he and his brother Frederick entered into a contract with 
the Spanish government — a “ condotta ” on the old Italian 
model It was a speculation on which Spinola risked the whole 
of the great fortune of his house Ambrose Spinola undertook 
to raise 9000 men for land service, and Frederick to form a squad- 
ron of galleys for service on the coast Several of Frederick’s 
galleys were destroyed by English war-ships on his wav up 
channel He himself was slam in an action with the Dutch 
on the 24th of May 1603 Ambrose Spinola marched overland to 
Flanders m 1602 with the men he had raised at his o^vn expense 
During the first months of his stay m Flanders the Spanish 
government played with schemes for employing him on an 
invasion of England, which came to nothing At the close of 
the year he returned to Italy for more men His actual experi- 
ence as a soldier did not begin till as general, and at the age of 
thirty-four, he undertook to continue the siege of Ostend on the 
29th of September 1603 fhe ruinous remains of the place fell 
into his hands on the 22n(i of September 1604 The archduke 
Albert and the infanta Clara Eugenia, daughter of Philip II , 
who then governed Flanders and had set their hearts on 
taking Ostend, were delighted at his success, and it won him a 
high reputation among the soldiers of the time On the close 
of the campaign he went to Spain to arrange with the court, 
which was then at Valladolid, for the continuance of the war 
At Valladolid he insisted on bemg appointed commander-in- 
thief in Flanders By the 9th of April he was back at Brussels, 
and entered on his first campaign fhe wars of the Ixiw Countries 
consisted at that time almost wholly of sieges, and Spinola 
made himself famous by the number of places he took in spite 
of the efforts of Maurice of Nassau to save them In 1606 he 
again went to Spain He was received with much outward 
honour, and entrusted with a very secret mission to secure 
the government of Flanders m case of the death of the arch- 
duke or his wife, but he could not obtain the grandeeship which 
he desired, and was compelled to pledge the whole of his fortune 
as security for the expenses of the war before the bankers would 
advance funds to the Spanish government As he was never 
repaid, he was m the end utterly ruined The Spanish govern- 
ment began now to have recourse to devices for keeping him 
away from Spain Until the signing of the twelve years’ truce 
m 1609 he continued to command m the field with general 
success After it was signed he retained his post, and had among 
other duties to conduct the negotiations with France when the 
prmce of Cond6 fled to Flanders with his wife in order to put 
her beyond the reach of the senile admiration of Henry IV of 
France By 1611 Spinola’s financial rum was complete, but 
he obtamed the desired “ grandeza ” In 1614 he had some 
share in the operations connected with the settlement of Cleves 
and Juhers On the outbreak of the Thirty Years’ War he 
made a vigorous campaign m the lower Palatinate and was 
rewarded by the grade of captam^eneral After the renewal 
of the war with Holland in 1621 he gamed the most renowned 
victory of his career — the capture of Breda after a long siege 
(Aug 28, 1624-June 5, 1625), and in spite of the most 
strenuous efforts of the prmce of Orange (Frederick Henry) to 
save it The surrender of Breda is the subject of the great 


picture by Velasquez, known as Las Lanzas ’ , the portrait of 
Spinola IS from memory 

The taking of Breda was the culmmation of Spmola’s career 
Utter want of money paralysed the Spanish government, and 
the new favourite, Olivares, was jealous of the general Spinola 
could not prevent Frederick Henry of Nassau from taking 
Groll, a good set-off for Breda In January 1628 he left for 
Spam, resolved not to resume the command m F'landers unless 
security was given him for the support of his army At Madrid 
he had to endure much insolence from Olivares, who endeavoured 
to make him responsible for the loss of Groll Spinola was 
resolute not to return to Flanders Meanwhile the Spanish 
government added a war over the succession to the duchy of 
Mantua to its other burdens Spinola was appointed as pleni- 
potentiary and general He landed at Genoa on the 19th of 
September 1629 In Italy he was pursued by the enmity of 
Olivares, who caused him to be deprived of his powers as pleni- 
potentiary Spmola’s health broke down, and, having been 
robbed of his money, grudged the compensation he asked for 
his children and disgraced m the presence of the enemy, he 
died on the 25th of September 1630 at the siege of Caimie, 
muttering the words “ honour ” and “ reputation ” The 
title of marquis of Los Balbases, still borne by his representa- 
tives in Spain, was all that his family received for the vast 
fortune they spent in the service of Philip III and IV 

Don A Rodnxnex Villa his published a biography well supplied 
with original documents — Antbrosto Sptnola prttner marques de 
lo^ Balbases (Madrid, 1905) (D H ) 

SPINOLA, CHISTOVAL ROJAS DB (d 1695), Spanish ecclesi- 
astic, was general of the Franciscan order in Madrid He went 
to Vienna as confessor to the Spanish wife of Leopold I , and 
became bishop of Wienerisch-Neustadt in 1685 He endea- 
voured to reconcile the Protestant churches with the Roman 
Catholic, and at a conterence at Hanover m 1683 presented his 
Regulae area Christianorum omnium ecclestasitcum reunionem 
The Helmstadt theologians, represented by Gerhard Molanus 
(1633-1722), at tne same time put forward their Methodus 
reducendae untonts The discussions were approved by the 
pope and the emperor, but had no popular feeling behind them, 
and though the negotiations were continued for ten years, 
especially between Molanus on the one side and Bossuet on the 
other, no agreement was reached, for the Protestants could 
not accept the Council of Trent as authoritative or surrender 
the matter of communion under both species Spinola died on 
the 12th of March 1695 

SPINOZA, BARUCH (1632-1677), or, as he afterwards signed 
himself, Benedict de Spinoza, Dutch philosopher, was born 
at Amsterdam on the 24th of November 1632 His parents 
belonged to the community of Jewish emigmu+s from Portugal 
and Spam who, fleeing from Catholic persecution m the Penm- 
sula, had sought refuge m the nearly emancipated Netherlands 
The name, variously written Espinoza, De Spmoza, D’Espinoza 
and Despmoza, probably pomts to the province of Leon as the 
previous home of the family , there are no fewer than five town- 
ships so called in the neighbourhood of Burgos The philo- 
sopher’s grandfather appears to have been the recognized head 
of the Jewish community in Amsterdam m 1628, and his father, 
Michael Espinoza, was repeatedly warden of the synagogue 
between 1630 and 1650 The father was a merchant m fair 
iircumstances He was thnee married and had six children, 
all of whom predeceased him save a daughter Rebekah, bom of 
the first marriage, and Baruch, the son of his second wife 
Spinoza’s mother died in 1638 when the boy was barely six 
years old, and his father in 1654 when he was in his twenty- 
second year Spinoza received his first training under the 
senior rabbi, Saul Levi Morteira, and Manasseh ben Israel, 
a theolc^ical writer of some eminence whose works show con- 
siderable knowledge of philosophical authors Under these 
teachers he became familiar with the Talmud and, what was 
probably more important for his own development, with the 
philosophical writings of Ibn Ezra and Maimonides, Levi ben 
Gerson, Hasdai Crescas, and other representatives of Jewish 
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medieval thought, who aim at combining the traditional 
theology with ideas got from Aristotle and his Neoplatonic 
commentators Latin, still the universal language of learning, 
formed no part of Jewish education , and Spinoza, after learning 
the elements from a German master, resorted for further in- 
struction to a physician named Franz van den Ende, who 
eked out an income by taking pupils Van den Ende appears 
to have been distinctly a man of parts, though of a somewhat 
indiscreet and erratic character He was eventually hanged 
m Pans as a conspirator m 1674 His enthusiasm for the 
natural sciences may have been the only ground for the reputa- 
tion he had acquired of instilling atheistic notions into the minds 
of his pupils along with the Latin which he taught them But 
it IS quite possible that his scientific studies had bred in him, 
as in many others at that time, a materialistic, or at least a 
naturalistic, turn of mind, indeed, we should expect as much in 
a man of Van den Ende’s somewhat rebellious temperament 
We do not know whether his influence was brought to bear m 
this sense upon Spinoza, but it has been suggested that the 
writings of Bruno, whose spirit of enthusiastic naturalism and 
fervid revolt against the Church would be especially dear to a 
man of Van den Ende’s leanings, may have been put into the 
pupil’s hand by the master Latin, at all events, Spinoza 
learned to use with correctness, freedom and force, though his 
language does not, of course, conform to classical canons 

A romance has woven itself round Spinoza’s connexion with 
Van den Ende’s household The physician had an only daughter, 
Clara Maria by name, who, besides being proficient in music, 
understood Latin, it is said, so perfectly that she was able to 
teach her father’s pupils m his absence Spinoza, the story 
goes, fell m love with his fair instructress, but a fellow student, 
called Kerkermg, supplanted him in his mistress’s affections 
by the help of a valuable necklace of pearls which he presented 
to the young lady Chronology unfortunately forbids us to 
accept this little episode as true Recent investigation has 
proved that, while the marriage with Kerkermg, or rather 
Kerckkrink, is a fact, it did not take place till 1671, in which 
year the bride, as appears by the register, was twenty-seven 
years of age She cannot, therefore, have been more than 
eleven or twelve in 1656, the year in which Spinoza left Amster- 
dam, and as Kerckkrink was seven years younger than Spinoza, 
they cannot well have been simultaneous pupils of Van den 
Fnde’s and simultaneous suitors for his daughter’s hand But, 
though the details of the story thus fall to pieces, it is still pos- 
sible that in the five years which followed his retirement from 
Amsterdam Spinoza, who was living within easy distance and 
paid visits to the city from time to time, may have kept up his 
connexion with Van den Ende, and that the attachment may 
have dated from this later period This would at least be some 
explanation for the existence of the story, for Colerus expressly 
says that Spinoza “ often confessed that he meant to marry 
her ” But there is no mention of the Van den Endes m Spinoza’s 
correspondence, and in the whole tenor of his life and character 
there is nothing on which to fasten the probability of a romantic 
attachment 

The mastery of Latin which he acquired from Van den Ende 
opened up to Spinoza the whole world of modern philosophy 
and science, both represented at that time by the writings of 
Descartes He read him greedily, says Colerus, and afterwards 
often declared that he had all his philosophical knowledge from 
him Tlie impulse towards natural science which he had received 
from Van den Ende would be strengthened by the reading of 
Descartes, he gave over divinity, we are told, to devote himself 
entirely to these new studies His inward break with Jewish 
orthodoxy dated, no doubt, further back — from his acquaintance 
with the philosophical theologians and commentators of the 
middle ages, but these new interests combined to estrange him 
still further from the traditions of the synagogue He was 
seWomer seen at its services — soon not at all The jealousy 
of the heads of the synagogue was easily roused An attempt 
seems to have been made to draw from him his real opinions 
on certain prominent points of divinity Two so-called fnends 


endeavoured, on the plea of doubts of their own, to lead him into 
a theological discussion, and, some of Spinoza’s expressions 
being repeated to the Jewish authorities, he was summoned 
to give an account of himself Anxious to retam so promising 
ah adherent, and probably desirous at the same time to avoid 
public scandal, the chiefs of the community offered him a yearly 
pension of 1000 florins if he would outwardly conform and 
appear now and then in the synagogue But such deliberate 
hypocrisy was abhorrent to Spinoza’s nature Threats were 
equally unavailing, and accordingly on the 37th of July 1656 
Spinoza was solemnly cut off from the commonwealth of Israel 
The curses pronounced against him may be read in most of the 
biographies While negotiations were still pending, he had been 
set upon one evening by a fanatical ruffian, who thought to 
expedite matters with the dagger Warned by this that 
Amsterdam was hardly a safe place of residence for him any 
longer, Spinoza had already left the city before the sentence 
of excommunication was pronounced He did not go far, 
but took up his abode with a friend who lived some miles out 
on the Old Church road His host belonged to the Collegiants 
or Rhijnsburgers, a religious society which had sprung up 
among the proscribed Armmians of Holland The pure morality 
and simple-minded piety of this community seem early to have 
attracted Spinoza, and to have won his unfeigned respect 
Several of his fnends were Collegiants, or belonged to the 
similarly minded community of the Mennonitcs, in which the 
( ollegiants were afterwards merged In this quiet retreat Spinoza 
spent nearly five years He drew up a protest against the 
de< ree of excommunication, but otherwise it left him unmoved 
From this time forward he disused his Hebrew name of Baruch, 
adopting instead the Latin equivalent, Benedictus Like every 
Jew, Spinoza had learned a handicraft, he was a grinder of 
lenses for optical instruments, and was thus enabled to earn 
an income sufficient for his modest wants His skill, indeed, 
was such that lenses of his making were much sought after, 
and those found m his cabinet after his death fetched a high 
price It was as an optician that he was first brought into 
connexion with Huygens and Leibnitz, and an optical Treatise 
on the Ratnbmo, written by him and long supposed to be lost, 
was discovered and reprinted by Dr Van Vlotcn in 1862 He was 
also fond of drawing as an amusement in his leisure hours, 
and Colerus had seen a sketch-book full of such drawings repre- 
senting persons of Spinoza’s acquaintance, one of them being 
a likeness of himself in the character of Masamello 
The five years which followed the excommunication must 
have been devoted to concentrated thought and study Before 
their conclusion Spinoza had parted company from Descartes, 
and the leading positions of his own system were already clearly 
determined in his mind A number of the younger men 111 
Amsterdam — many of them students of medicine or medical 
practitioners — had also come to regard him as their intellectual 
leader A kind of philosophical club had been formed, including 
among its members Simon de Vnes, John Bresser, Louis Meyer, 
and others who appear in Spinoza’s correspondence Originally 
meeting in all probability for more thoroughgoing study of the 
Cartesian philosophy, they looked naturally to Spinoza for 
guidance, and by-and-by we find him communicating systematic 
drafts of his own views to the little band of friends and students 
1 he manuscript was read aloud and discussed at their meetings, 
and any points remaining obscure were referred to Spinoza for 
further explanation An interesting specimen of such difficulties 
propounded by Simon de Vries and resolved by Spinoza in accor- 
dance with his own pnnciples, is preserved for us in Spinoza’s 
correspondence This Simon de Vnes was a youth of generous 
impulses and of much promise Being in good circumstances, 
he was anxious to show his gratitude to Spinoza by a gift of 
2000 florins, which the philosopher half-jestingly excused himself 
from accepting De Vnes died young, and would fain have 
left his fortune to Spinoza, but the latter refu«ed to stand in 
the way of his brother, the natural heir, to whom the property 
was accordingly left, with the condition that he should pay 
to Spinoza an annuity sufficient for his maintenance The heir 
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ofEered to fix the amount at 500 florins, but Spinoza accepted 
only 300, a sum which was regularly paid till his deaths The 
written communications of his own doctrine referred to above 
belong to a penod after Spinoza had removed from the neigh- 
bourhood of Amsterdam , but it has been conjectured that the 
Short Treatise on God, on Man, and his Wellbeing, which represents 
his thoughts in their earliest systematic form, was left by him 
as a parting legacy to this group of friends It is at least 
certain, from a reference m Spinoza’s first letter to Oldenburg, 
that such a systematic exposition was in existence before Septem- 
ber i66i ‘ There are two dialogues somewhat loosely incorpor- 
ated with the work which probably belong to a still earlier penod 
The short appendix, m which the attempt is made to present 
the chief points of the argument in geometrical form, is a fore- 
runner of the Ethics, and was probably writen somewhat lata* 
than the rest of the book The term “ Nature ” is put more 
into the foreground in the Treatise, a point which might be urged 
as evidence of Bruno’s influence — the dialogues, moreover, 
being {.pecially concerned to establish the unity, infinity and self- 
containcdness of Nature, ^ but the two opposed Cartesian 
attnbutes, thought and extension, and the absolutely infinite 
substance whose attributes they are— substance constituted by 
infinite attnbutes — appear here as m the Ethics The latter 
notion' — of substance — is said to correspond exactly to “ the 
essence of the only glorious and blessed God ” The earher 
differs from the later exposition in allowing an objective causal 
relation between thought and extension, for whicli there is 
substituted m the Ethics the idea of a thoroughgoing parallelism 
The Short Treatise is of much interest to the student of Spinoza’s 
philosophical development, for it represents, as Martmeau 
says, “ the first landing-pUre of his mind in its independent 
advance ” Although the systematic framework of the thought 
and the terminology used are both derived from the Cartesian 
philosophy, the intelleaual milieu of the time, the early work 
enables us, better than the Ethics, to realize that the inspiration 
and starting-point of his thinking is to be found m the religious 
speculations of his Jewish predecessors The histones of philo- 
sophy may quite correctly describe his tlieory as the logical 
development of Descartes’s doctrines of the one Infimte and 
the two finite substances, but Spinoza hunsclf was never a 
Cartesian He brought his pantheism and his determinism with 
him to the study of Descartes from the mystical theologians of 
his race 

Early in 1661 Spinoza’s host removed to Rhijnsburg near 
Leiden, the headquarters of the Collegiant brotherhood, and 
Spinoza removed with him The house where they lived at 
Rhijnsburg is still standing, and the road bears the name of 
Spinoza Lane Very soon after his settlement in his new quar- 
ters he was sought out by Henry Oldenburg, the first secretary 
of the Royal Society ^ Oldenburg became Spmoza’s most 

1 Various manuscript copies were apparently made of the treatise 
m question, but it was not printed and dropped entirely out of 
knowledge till 1852 when Edward Bohmer of fialle lighted upon 
an abstr.ict of it attached to a copy of Colerub’s Life, and shortly 
afterwards upon a Dutch MS purporting to bo a trmsHtion of the 
treatise from the Latin original This was published in 1862 b^ 
Van Vlotcn with a retranslation into Latin Since then a superior 
Dutch translation has been discovered winch has been edited by 
Professor Schaarschmidt and translated into German Another 
German version with introduction and notes has been published by 
Sigwart based on a comparison of the two Dutch MSS A scholarly 
Englisli translation sinuurly equipped was published by A Wolf in 
1910 

^ The fact that Spinoza nowhere mentions Bnino would not imply, 
according to the literary habits of those di\s that he was not 
acquainted with his speculations and even indebted to them There 
is no mention, for example, of Hobbes througlumt Spinoza's political 
writing, and only one casual reference to him in a letter, although 
the obligation of the Dutch to the English thinker lies on the surface 
Accordingly, full weight must be allowed to the internal evidence 
brought forward by Sigwart, Avernanus and others to prove 
Spinoza s acquaintance with Bruno’s writings But the point 
remains quite doubtful and is in any case of little imi>ortance 

* Heinrich Oldenburg (c 1626-1678^ was a native of Bicmen, 
but had settled in England in the time of the commonwealth 
Though hardly a scientific man himself, he had a genuine interest in 
science, and must have possessed social gifts He was the friend of 


regular correspondent— a third of the letters preserved to uS are 
to or from him, and it appears from his first letter that their 
talk on this occasion was “ on God, on infimte extension and 
thought, on the difference and the agreement of these at 
tributes, on the nature of the union of the human soul with 
the body, as well as concerning the principles of the Cartesian 
and Baccmiaii philosophies ” Spinoza must, therefore, have 
unbosomed himself pretty freely to his visitor on the main 
points of his system Oldenburg, however, was a man of no 
speculative capacity, and, to judge from his subsequent corre- 
spondence, must have quite failed to grasp the real import 
and scope of the thoughts communicated to him From one 
of Oldenburg’s early letters we learn that the treatise De 
intellectus emendatione was probably Spincza’s first occupation 
at Rhijnsburg. The nature of the work also bears out the 
supposition that it was first undertaken It is, m a manner, 
Spinoza’s “ organon ” — the doctrine of method which he 
would substitute for the corresponding doctrines of Baron 
and Descartes as alone consonant with the thoughts which 
were shapmg themselves or had shaped themselves in his 
mind It IS a theory of philosophical truth and error, mvolvmg 
an account of the course of philosophical inquiry and of the 
supreme object of knowledge It was apparently intended by 
the author as an analytical introduction to the constructive 
exposition of his system, which he presently essayed m the 
Ethics But he must have found as he proceeded that the 
two treatises would cover to a large extent the same ground, 
the account of the true method mci^ing almost inevitably in a 
statement of the truth reached by its means The Improvement 
of the Understanding was therefore put aside unfinished, and 
was first published m the Opera posthuma Spinoza meanwhile 
concentrated his attention upon the Ethics, and we learn from 
the correspondence with his Amsterdam friends that a ccwisider- 
able part of book 1 had been communicated to the philosophical 
club there before February 1663 It formed his mam occupation 
for two or three years after this date Though thus giving his 
friends freely of his best, Spinoza did not cast his thoughts 
broadcast upon any soil He had a pupil living with him at 
Rhijnsburg whose character seemed to him lacking in solidity 
and discretion This pupil (probably Albert Buigh, who after- 
wards joined the Church of Rome and penned a foolishly msolent 
epistle to his former teacher) was the occasion of Spinoza’s 
first publication — the only publication indeed to which his name 
was attached Not deeming it prudent to initiate the young man 
into his own system, he took for a textbook the second and third 
parts of Descartes’s Principles, which deal in the mam with 
natural philosophy As he proceeded he put Des( artes’s matter 
in his own language and cast the whole argument into a geometric 
form. At the request of his fnends he devoted a fortnight 
to applying the same method to the first or metaphysical part 
of Descartes s philosophy, and the sketch was published m 
1663, with an appendix entitled Cogitata meiaphystca, still 
written from a Cartesian standpoint (defending, for example, 
the freedom of the will), but c ontaming hints of his own doctrine 
The book was revised by Dr Meyer for publu ation and funushed 
by him, at Spinoza’s request, with a preface in which it is 
expressly stated that the author speaks throughout not in his 
own person but simply as the exponent of Descartes A 
Dutch translation appeared m the following year ^ 

In 1663 Spinoza removed from Rhijnsburg to Voorburg, a 
suburban village about 2 m from the Hague His reputa- 
tion had continued to spread From Rhijnsburg he had paid 
frequent visits to the Hague, and it was probably the desire 

Boyle and acquainted with most of the leaders of science in England 
as well as with many on the Continent He delighted to keep him- 
self in this way au courant with the latest dev clopments, and lost no 
opportunity of establishing relations with nun of scientific reputa- 
tion It was prolwblv at the suggestion of Huj-gens that he bent 
his steps towards Spinoza’s lodging 

< The title of the Latin original ran — Renah des Cartes pnnet- 
ptorum phtlosophtae pars t et it more geometneo demonstratae per 
Benedictum de Spinoza Antstelodamcnsem Accesserunt ejusaem 
cogUaia meiaphystca 
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to be within reach of some of the friends he had made m these 
visits — among others the De Witts — that prompted his changed 
residence He had works in hand, moreover, which he wished 
in due time to publish , and in that connexion the friendly patron- 
age of the De Witts might be of essential service to him 
The first years at Voorburg continued to be occupied by the com- 
position of the Ethics, which was probably finished, however, 
by the summer of 1^5 A journey made to Amsterdam in 
that year is conjectured to have had reference to its publication 
But, finding that it would be impossible to keep the authorship 
secret, owing to the numerous hands through which parts of the 
book had already passed, Spinoza deterrmned to keep his manu- 
script m his desk for the present* In September 1665 we find 
Oldenburg twitting him with having turned from philosophy 
to theology and busying himself with angels, prophecy and 
miracles This is the first reference to the Tractatus theologtco- 
polittcus, whith formed his chief occupation for the next four 
years The aim of this treatise may be best understood from 
the full title with which it was furnished — Tractatus theologtco- 
polittcus, continens dissertahones aliquot, qutbus ostenditur 
libertatem phtlosophandi non tanium salva pietate et retpubltcae 
pace posse concedt sed eandem ntsi cum pace reipubhcae tpsaque 
pietate tolli non posse It is, in fact, an eloquently reasoned 
defence of liberty of thought and speech in speculative matters 
The external side of religion — its rites and observances — ^must 
of necessity be subject to a certain control on the part of the state, 
whose business it is to see to the preservation of decency and 
order But, with such obvious exceptions, Spinoza claims com- 
plete freedom of expression for thought and belief, and he claims 
It in the interests alike of true piety and of the state itself The 
thesis IS less interesting to a modem reader — because now gener- 
ally acknowledged — than the argument by which it is supported 
Spinoza’s position is based upon the thoroughgoing distinction 
drawn in the book between philosophy, which has to do with 
knowledge and opinion, and theology, or, as we should now say, 
religion, which has to do exclusively with obedience and conduct 
The aegis of religion, therefore, cannot be employed to cover with 
Its authority any speculative doctrine, nor, on the other hand, 
can any speculative or scientific investigation be regarded as 
putting religion in jeopardy Spinoza undertakes to prove his 
case by the instance of the Hebrew Scriptures Scripture deals, 
he maintams, m none but the simplest precepts, nor does 
It aim at anything beyond the obedient mind , it tells nought 
of the divine nature but what men may profitably apply to their 
lives The greater part of the treatise is devoted to working 
out this line of thought, and in so doing Spinoza consistently 
applies to the interpretation of the Old Testament those canons 
of historical exegesis which are often regarded as of compara- 
tively recent growth The treatise thus constitutes the first 
ilocument in the modern science of Biblical criticism It was 
published in 1670, anonymously , printer and place of publication 
being likewise disguised (Hatnburgi apud Hetnneum Kunraht) 
The storm of opposition which it encountered showed that these 
precautions were not out of place It was synodically < ondemned 
along with Hobbes’s Leviathan and other books as early as April 
1671, and was consequently interdicted by the states-general 
of Holland in 1674, before long it was also placed on the Index 
by the Catholic authorities But that it was widely read appears 
from Its frequent reissue with false title-pages, representing 
it now as an historical work and again as a medical treatise 
Controversialists also crowded into the lists against it A 
translation into Dutch appears to have been proposed, but 
Spinoza, who foresaw that such a step would only increase 
the commotion which was so distasteful to him, steadily set 
his face against it No Dutch translation appeared till 1693 
The same year in whith the Tractatus was published Spinoza 
removed from his suburban lodging at Voorburg into the 
Hague itself He took rooms first on the Veerkay with the 
widow Van de Velde, who in her youth had assisted Grotius to 
escape from his captivity at Loewenstem This was the 
house afterwards occupied by Colerus, the worthy Lutheran 
minister who became Spinoza’s biographer But the widow 


insisted on boarding her lodger, and Spinoza presently found 
the expense too great for his slender purse He accordingly 
removed to a house on the Pavelioen Gracht near at hand, 
occupied by a painter called Van der Spijck Here he spent the 
remaining years of his life in the frugal independence which 
he prized Colerus gives particulars which enable us to realize 
the almost incredible simplicity and economy of his mode of 
life He would say sometimes to the people of the house that 
he was like the serpent which forms a circle with its tail m its 
mouth, meaning thereby that he had nothing left at the year’s 
end His friends came to visit him in his lodgings, as well as 
others attracted by his reputation — Leibnitz among the rest — 
and were courteously entertained, but Spinoza preferred not 
to accept their offers of hospitality He spent the greater 
part of his time quietly in his own chamber, often having his 
meals brought there and sometimes not leaving it for two or 
three days together when absorbed m his studies On one 
occasion he did not leave the house for three months “ When 
he happened to be tired by having applied himself too much 
to his philosophical meditations, he would go downstairs to 
refresh himself, and discoursed with the Van der Spijcks about 
anything that might afford matter for an ordinary conversation, 
and even about trifles He also took pleasure in smoking a 
pipe of tobacco, or, when he had a mind to divert himself 
somewhat longer, he looked for some spiders and made them 
fight together, or he threw some flies into the cobweb, and was 
so well pleased with the result of that battle that he would 
sometimes break mto laughter ” (Colerus) He also conversed 
at times on more serious topics with the simple people with 
whom he lodged, often, for example, talking over the sermon 
with them when they came from church He occasionally 
went himself to hear the Lutheran pastor preach — the pre- 
decessor of Colerus — and would advise the Van der Spijcks not 
to miss any sermon of so excellent a preacher The children, 
too, he put in mind of going often to church, and taught them 
to be obedient and dutiful to their parents One day his land- 
lady, who may have heard strange stones of her solitary lodger, 
came to him in some trouble to ask him whether he believed 
she could be saved m the religion she professed “ Your religion 
IS a good one,” said Spinoza, “ you need not look for another, 
nor doubt that you will be saved in it, provided that, while you 
apply yourself to piety, you live at the same time a peaceable 
.and quiet life ” Only once, it is recorded, did Spinoza’s admir- 
able self-control give way, and that was when he reteived the 
news of the murder of the De Witts by a frantic mob In the 
streets of the Hague It was in the year 1672, when the sudden 
invasion of the Low Countries by Louis XIV raised an irresis- 
tible clamour for a militarv leader and overthrew the republican 
constitution for which the De Witts had struggled John De Witt 
had been Spmoza’s friend, and had besto\\ed a small pension 
upon him, he had Spinoza’s full sympathy in his political aims 
On receiving the news of the brutal murder of the two brothers, 
Spinoza burst into tears, and his indignation was so roused that 
he was bent upon publicly denouncing the crime upon the spot 
where it had been committed But the timely caution of his 
host prevented his issuing forth to almost certain death Not 
long after Spinoza was himself m danger from the mob, m 
consequence of a visit which he paid to the French camp He 
had been m correspondence with one Colonel Stoupe, a Swiss 
theologian and soldier, then serving with the prince of Ccnd6, 
the commander of the French army at Utrecht From him 
Spinoza received a communication enclosing a passport from 
the French commander, who wished to make his acquaintance 
and promised him a pension from the French king at the easy 
price of a dedication to his majesty Spinoza went to Utrecht, 
but returned without seeing Cond6, who had in the meantime 
been called elsewhere ,' the pension he civilly declined There 
may have been nothing more in the visit than is contained in 
this narrative, but on his return Spinoza found that the popu- 
lace of the Hague regarded him as no better than a spy The 
town was full of angry murmurs, and the landlord feared that 
the mob would storm his house and drag Spinoza out Spinoza 
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quieted his fears as well as he could, assuring him that as soon 
as the crowd made any threatening movement he would go out 
to meet them, “ though they should serve me as they did the 
poor De Witts I am a gocd republican and ha\e never had 
any aim but the honour and welfare of the state ” Happily 
the danger passed off without calling for such an ordeal 

In 1673 Spinoza received an invitation from the elector 
palatine to quit his retirement and become professor of philo- 
sophy m the university of Heidellierg The offer was couched 
in flattering terms, and conveved an express assurance of “ the 
largest freedom of speech in philosophy, which the prince is 
confident that you will not misuse to disturb the established 
religion ” But Spinoza’s experience of theological sensitiveness 
led him to doubt the possibility of keeping on friendly terms 
With the established religion, if he were placed m a public capa- 
city Moreover, he was not strong, he had had no experience 
of public teaching, and he foresaw that the duties of a chair 
would put an end to private research For all these reasons he 
courteously declined the offer made to him There is little 
more to tell of his life of solitary meditation In 1675 wc 
learn from his correspondence that he entertained the idea of 
publishing the Ethics, and made a journey to Amsterdam to 
arrange matters with the printer “ But, whilst I was busy with 
this,” he writes, “ the report was spread everywhere that a 
certain book of mme was in the press, wherein I endeavoured to 
show that there was no God, and this report found credence with 
many Whereupon certain theologians (themselves perhaps the 
authors of it) took occasion to complain of me to the prince and 
the magistrates, moreover, the stupid Cartesians, because they 
are commonly supposed to side with me, desiring to free them- 
selves from that suspicion, were diligent without ceasing in their 
execrations of my doctrines and writings, and are as diligent 
still ” As the commotion seemed to grow worse instead of 
subsiding, Spinoza consigned the manuscript once more to his 
desk, from which it was not to issue till after his death His 
last literary work was the unfinished Tractatus ■polihcus and the 
preparation of notes for a new edition of the Tractatus theologica- 
fohtuus, in which he hoped to remove some of the misunder- 
standings which the book had met with The Tractatus pohticus 
develops his philosophy of law and government on the lines 
indicated in his other works, and connects itself < loselv with the 
theory enunciated bv Hobbes a generation before Consump- 
tion had been making its insidious inroads upon Spinoza for many 
vear^., and early in 1677 he must have been conscious that he 
was seriou«ly ill On Saturday, the 20th of February, he sent 
to Amsterdam for his friend Dr Meyer On the followmg day, 
the Van der Spijcks, having no thought of immediate danger, 
went to the afternoon service When they came bark Spinoza 
was no more, he had died about three m the afternoon with 
Meyer as the only witness of his last moments Spinoza was 
buried on the 2t;th of February “ in the new church upon the 
Spuy, being attended,” Colerus tells us, “ by many illustrious 
persons and followed by six coaches ” He was little more than 
forty-four years of age 

Spinoza's effects were few and realized little more than was 
required for the payment of cliarges and outstanding debts " One 
need only cast one's eyes upon the account " says his bio^apher 
‘ to perceive that it was the inventory of a true philosopher It 
contains only some small books, some engravings, a few lenses and 
the instruments to polish them ” His desk containing his letters 
ind his unpublished works Spinoza had previously charged his 
landlord to convey to Jan Rieuwertz, a publisher in Amsterdam 
1 his was done and the Opera posthuma appeared in the same year 
without the author’s name but with his initials upon the title- 
page They were furnished with a preface written in Dutch by 
Jang Jellis, a Mennomte friend of Spinoza's, and translated into 
Latin by Dr Meyer Next year the book was proscribed in a 
violently worded edict by the states of Holland and west Friesland 
The obloquy which thus gathered round Spinoza in the later years 
of his life remained settled upon lus memory for a full hundred 
yuirs after his death Hume's casual allusion to ” this famous 
atheist " and his " hideous hypothesis is a fair specimen of the 
tone in which he is usually referred to, people talked about Spinoza, 
Lessing said, " as if he were a dead dog " The change of opinion 
m this respect may be dated from Lessing's famous conversation 
with Jacobi in 1780 Lessing, Goethe, Herder, Novalis and 


Schleiermacher, not to mention philosophers like Schelling and Hegel, 
united in recognizing the umque strength and sincerity of Spinoza's 
thought and in setting him in his rightful place among the specula 
tivo leaders of mankind Transfused into their writings his ^irit 
has had a large share in moulding the philosophic thought of the 
19th century, and it has also been widely influential beyond the 
schools Instead of his atheism Hegel speaks of his acosnusm and 
Novalis dubs him a God intoxicate man Schleiermacher s fine 
apostrophe is well known in which he calls upon us to ‘ offer a lock 
of hair to the manes of the holy and excommunicated Spinoza ” 
Spinoza's personal appearance is described by Cokrus from the 
accounts given him by many people at the Hague uho knew him 
familiarly “ He was of a middle size and had good features in 
lus face, the skin somewhat dark black curled hair ami the long 
eyebrows of the same colour so that one might easily know from 
his looks that he was descended from the Portuguese Jews " Leib- 
nitz. also gives a similar description ‘ The celebrated Jew Spinoza 
had an olive complexion and something Spanish in his face " These 
characteristics are preserved in a portrait in oil in the Wolfenbutttl 
library which was probably the original of the (in that case unsuc- 
cessfully rendered) engraving prefixed to the Opera posthuma of 
1677 This portrait was photographed for Dr Martineau's Study of 
Spinoza In 1880 a statue was erected to Spinoza at the Hague by 
international subscription among his admirers and more recently 
the cottage in which he lived at Rhijnsburg has been restored and 
furnished with all the discoverable Spinoza relics 

Spinoza 3 philosophy is a tlioroughgoing pantheism, which has 
botn a naturalistic and a mystical side The foundation of the 
system is the doctrine of one infinite substance, of wluch all finite 
existences are modes or limitations (modes of thought or modes of 
extension) God is thus the immanent cause of the universe but 
of creation or will there can be no question m Spinoza's system 
God IS used throughout as equivalent to Nature (Deus stve natura) 
The philosophical standpoint comprehends the necessity of all tliat 
IS — a necessity that is none other than the necessity of the divine 
nature itself To vuw things thus is to view them, according to 
Spinoza 3 favourite phrase, sub specie aetermtatis Spinoza's philo- 
sophy IS fully considered m the article Cartesianism 

Literature — The contents of the Opera posthuma included the 
Ethics, the Tractatus pohticus and the De intellectus emendatione 
(the last two unfinished), a selection from Siunoz I’s correspondence, 
and a Compendium of Hebrew Grammar the Treatise on the Rain- 
bow, supposed to be lost, was published anonymously m Dutch m 
1687 The first collected edition of ^inoza's works was made by 
Paulus in 180Z there is another by Gfrorer (18^0), and a third by 
Bruder (184^-1840) in thne volumes Van Vloten's volume, pub- 
lished m i8()2. Ad Benedicti de Spinoza opera quae supersunt omnia 
supplementum, is uniform with Bruder’s edition, and contains the 
early treatise De deo et homine, the 2 realise on the Rainbow, and sev eral 
fresh letters A complete eilition undertaken by Dr Van Vloten and 
Professor J P N Land for the Sjunoza Memorial Committee formed 
in Holland to celebrate the bicentenary of the philosopher s dcAth 
appeared in 1882 and was reissued m three volumes in 1895 An 
I nglish translation of The Chief Works of Spinoza, by R H M 
Elwcs, appeared m i88t, and translations of the Ethics and the De 
intellectus emendatione were published in 1883 and 1895 by W Hale 
White, A Wolf's translation of the Short Treatise appeared in 1910, 
previous translations were unscholarly m execution 

The mam authority for Spinoza’s life is the ski tch published m 
1705, in Dutch, with a controversial sermon against Spinozism, by 
Johannes Colerus The French \trsion of this Life {1706) has been 
sc. viral times reprinted as well as translitcnl into English and 
German The English version, also dating from 1706, was reprinted 
by Sir Frederick Pollock at the end of his Spinoza, his Life and 
Philosophy (1880) This book, Dr Martineau‘3 Study of Spinoza 
(1882) and Dr John Caird s Spinoza (1888), are all admirable jucces 
of work, and, as rigards the philosophical estimatt, compliment 
one another H H Joiclum’s Study of the Ethics of Spmoza (1901) 
and R A Duff’s Spinoza's Political and Fthical Philosophy (1903) 
arc irajxirtant contributions of more recent dati Careful research 
by Professor Ercudenthal, Dr W Meyer and Dr K O Meinsma has 
recently brought to light a number of fnsh details connected with 
Spinoza’s life and increased our knowledge of his Jewnsh and Dutch 
invironminl The earliist lives and all the available documents 
have been editicl by Freudcnthal in a single volume. Die I ebens- 
geschichte Sbinozas (1899), on the basis of which he has since rew rittin 
the Life, Spinozas Leben und Lehre, vol 1 , Das Leben (1904) 
Meinsma 's Spinoza und en ztjn hring (1896) appeared in a German 
trmslation in 1909 The new material lias been judicially used 
by A Wolf m the " Life " prefixed to his translation of the Short 
Treatise (1910), and the greater part of it alsom the second edition 
of Sir Fredenck Pollock's Spinoza (1899) (A S P-P) 

SPINY SQUIRREL, a book-name for a group of African 
ground squirrels, characterized by the spmv nature of the fur 
of the mor2 typical forms They form the genus Xerus, which 
IS split up into a number of subgenera , Xerus rutilus of Abyssinia 
and East Africa belonging to the typical group, while the striped 



692 SPION.KOP— ^SPIRE 


North African X getulus represents the sub-genus Atlanto- 
xerus. The more typical species are characterized by the coarse 
spiny hair, the small size, or even absence of the ears, and the 
long, nearly straight, claws The skull is narrower and longer 
than in ty pical squirrels, and there are distmctive features in 
the cheek-teeth, but the more aberrant types come much 
closer to squirrels Tyincal spmv squirrels differ from true 
squirrels in being complete^ terrestrial in their liabits, and live 
either in clefts or holes of rocks, or in burrows which they dig 
themselves, (See Rodentia ) 

SFIOH KOP, a mountain in Natal on the north side of the 
Tugela River, and 24 m W S W of Lad> smith It is celebrated 
as the scene of a battle (Jan 24, 1900) m the Transvaal War, 
m which the British forces under Sir Redvers Buffer were 
defeated bv the Boers (see Transvaal and Ladysmith) The, 
Spion Kop incident led to much controversy, for an admirable 
elucidation of the facts see The Times History of the War in 
South Africa The name itself (Dutch for “ Look-out Hill ”) is 
fairly common as a place-name m South Africa 

SPIRAL, m mathematics, the locus of the extremity of a line 
(or radius vector) which varies m length as it revolves about a 
fixed point (or origin) Here we consider some of the more 
important plane spirals Obviously such curves are con- 
veniently expressed by polar equations, 1 e equations which 
directly state a relation existing between the radius vector 
and the vector angle, another form is the “ p, r ” equation, 
wherein r is the radius vector of a point, and p the length of the 
perpendicular from the origin to the tangent at that point 

The equiangular or logarithnuc spiral (fig i) is such that as the 
vector angle inci eases antlunctically, the radius vector increases 



jtioraetncally , this definition leads to an equation of the form 
where e is the base of natural logarithms and A, B are 
constants Another definition is that the tangent makes a constant 
angle (a, say) with the radius vector, this leads to * -= r sm o This 
curve has the property that its positive pedals, inverse, polar 
reaprouil and evolutes arc all equal equiangular spirals A group 
of spirals are included in the parabolic spirals " given by the 
equation r~a6", the more important are the Archimedean spiral, 
r— a 0 (fig 2 ), the hvqicrbolic or reciprocal spiral, (fig ^,and 

the htuus, r~a6- i (fig 4 ) The first*naracd was discovered byConon, 
u hose studies u ere Completed bj Archimedes Its />, r ” equation 
IS p r^j -f r ^, ancl the angle between the radius vector and the 
tangent cqu ils the vector angle The second, called hyperbolic on 
account of the analogy of its equation (polar) to that (t artesian) of 
a hyperbola bt tween the asymptotes, is the inverse of the Archime- 
dean Its p, r equation is — and it has an asymptote 

at the distance a above the initial line The htuus has the initial 
line as asymptote Another group of spirals — termed Cotes's spirals 
— appear is the path of a p irticle moving under the influence of a 
central force varying as the invirso cube of the distance (see 
Mechanics) Their gcnenl equation is />-»— \r-* { B,in which Aand 
B can have any v dues If B— o, we have p=r^A, and the locus is 
the equiangular spiral If A=:i wo have p-^^r — f-B, wluch leads 
to the polar equation rO = ifJB, te the reciprocal spiral The 
more general investigation is as follows Wntmg u wo have 

p -* — Am^ -}- B, and since /»-» ~ -}- { du / d 9)^ (sco Infinitesimal 

Calculus), then A«^+B=u^ l-(d«/tffl)*, te (duJde)*~{A-~i)u^-^ B 
The nght hand side may bo written as O {u^ -b D®), C® (n®— D®), 
C® (D®— iccording as A— i and B are both positive. A— i positive 
and B negative, and as A — i negative and B positive On integration 
these three forms yield the polar equations « = C sin hT>0, « = C 
cos ADfl, and « -« C sin 1)6 Of interest is the spiral 
which has the circle r=a as an asymptote m addition to a linear 
asymptote 

SPIRE (0 Eng sptr, a blade of grass, and so anjlhmg tapering 
to a point), the architectural term (Fr flhhe, Ital guglta, Gcr 


spitze) given to the loftv roofs in stone or wood covered with 
lead or slate, which crown the towers of cathedrals, churches, 
&c In their origin, as m the church of 1 haon in Normandy, 
they were four-sided roofs of slight elevation, but soon began 
to be features of great importance, becoming lofty pyramids 
generally of octagonal form, and equal m height sometimes 
to the towers themselves The junction, however, of an octa- 
gonal spire and a square tower involved a distinct architectural 
problem, and its solutions m English, French and CJerman spires 
are of infinite variety One of the earliest treatments is that 
of the south-west tower of Chartres Catliedral, where, on the 
four projectmg angles are lofty spire lights which, with others 
on the four faces and the octagonal spire itself, form a fine 
composition, at the abbev of St Denis the spire light at each 
angle was carried on three columns which filled better the three- 
cornered space at the angles and gave greater lightness to the 
structure, long vertical slits in the Spire lights and the spire 
increased this effect, leadmg eventually to the introduction 
of tracery throughout the spire, the ultimate results of this 
we see m the lace-work spires of Strassburg, Antwerp, St 
Stephen’s at Vienna, Ireiberg, Ulm and otlier examples, which 
in some cases must be looked upon as the tours d« force of the 
masons emploved In England the spires were far less pre- 
tentious but of greater variety of form Ihe spire of the cathe- 
dral at Oxford (1220) is perhaps the earliest example, it is of 
comparatively low elevation, of octagonal form with marked 
entasis, and is decorated with spire lights on each face and 
I pinnacled turrets at the angles Those which are peculiar to 
1 England are the broach-spires, m which the four angles of the 
tower are covered with a stone roof which penetrates the central, 
I octagonal spire In the best examples the spire comes down 
on the tower with dripping eaves, and is earned on a corbel 
'table, of which the finest solution is St Mary’s at Stamford 
The angles of the octagonal spire have a projectmg moulding 
[ which 13 stopped by a head just above the corbel tabic, and at 
the top of the broach is a small niche with a figure in it, the 
spire lights are in three stages alternately m the front and dia- 
gonal faces At St Mary, Kelton, and St Nicholas, Walcot, 
are similar designs jSeen, however, on the diagonal, the void 
space at the angles oi these broach-spires is noticeable, so that 
an octagonal pinnacle was erected, of whu h the earliest example 
is that of the cathedral at Oxford, where the broach was of very 
low pitch Of later date St Mary's, Wollaston, All Saints, 
Leighton Buzzard, and St Mary’s, Witney, are good examples 
As a rule the broach penetrates the octagonal spire about one- 
sixth or one-seventh up its height, but there is one instance in 
St Nicholas, Cotsmere, in Rutlandshire, where it rises nearly 
half the way up the octagonal spire W hen the parapet or battle- 
ment (the latter being purely decorative) took the place of the 
dripping eaves, the broach disappeared, and octagonal turrets 
occupy the comers, as m St Peter’s at Kettering and Oundle, 
Northamptonshire, and m All Saints, Stamford, Lmcolnshire 
The next combination perhaps followed from this, in order to 
connect the angle tower or pinnacle with the spire, a flying 
buttress was thrown across, thus filling the gap between them, 
of this St James’s, at Louth, m I incolnshire, may be taken as a 
fine type, it belongs to the Perpendicular period and is further 
enriched with crockets up each angle of the spire, the same 
IS found m St Mary’s, Whittlcsea, Cambridgeshire At St 
Michael’s, Coventrv, the lower part of the octagonal spire 
IS made vertical with a battlemented cr< sting round it In St 
Patrick’s, Patrington, Yorkshire, the lower part of the spire, 
which otherwise is plain, is enclosed with an opien gallery like 
the cresting of a crown Sometimes the upper storey of the 
tower IS made octagonal, and is set back so as to allow of a 
passage round with parapet or battlement, as at St Mary’s, 
Bloxk^m, St Peter and St Paul, Seton, and St Mary, Castlegate, 
York 1 he most important groupings are those which surmount 
the towers of the English cathedrals, at Lichfield square turrets 
of large size with richly crocketed pinnacles, at Peterborough, 
a peculiar but not happy arrangement where a lofty spire 
covers over the buttress between angle turret and spire, and at 



SPIRE LIGHT— SPIRES 693 


Salisbury an octagonal pinnacle at the angle and a triangular 
spire light against the spire. The happiest oombination of all, 
however, is perhaps the spire of St Mary's, Oxford, with three 
ranges of angle niche-groups set one behind the other, forming 
with the centre spire a magnificent cluster of spires, the niche 
gables and pinnacles are all enriched With crockets and the ball 
flower in the an h mouldings 

Reference has already been made to two of the French spires, 
at Chartres and St Dtnis, there is nothing like the diversity of 
design in France, however, when compared with those in 
England, and there are but few on the crossing of nave and 
transept, the towers were built to receive them, as at Amiens, 
Reims and Beauvais, but for some reason not carried above the 
roof, possibly from some doubt as to tlic expediency of raismg 
stone lanterns and spires of great weight on the four piers of 
the crossing, on the other hand their places were taken by 
constructions in timber covered with lead, of immense height 
and fine design There was a 13th-century flfiche on the crossing 
of Notre-Dame, Pans, taken down soon after the beginning 
of the 19th century, of which the existing example by Viollet-le- 
Duc IS a copy The same fate befell that over the Sainte 
(hapelle, Pans, being reconstructed about 1850 by Lassus 
The flSche at Amiens, though of late date (r 1500), is still in good 
preservation and is a remarkable work, above the ridges of 
the roofs of nave and transept, and octagonal m plan, are two 
stages, the upper one set ba( k to allow of a passage round, and, 
above the cresting of the latter, a loftv octagonal spire with 
spire lights at the base on each side, crockets up the angles, 
and other decorations m the lead work with which it is covered 
Including the vane, from the ridge of roof the height is 182 ft 
Of timber fleches covered with slates there are many examples 
in the north of France, those at Orbais (Marne) and the abbey 
at Eu (Seme Inf^neure) being the best known Retummg to 
stone spires, those on the west front of St Stephen’s, Caen 
(Abbaye-aux-Hommes), are good examples with lofty octagonal 
turrets and pinnacles at west angle and spire light between, 
and among others are those of St Pierre at taen, Senhs, Cou- 
tances, Bayeux, and many others m Calvados, and at Soissons, 
Noyon, and Laon in Pic ird> One of the most beautiful spires 
m France, though of late date, is that of the north-west tower 
to Chartres Cathedral In the south of France, m the Cnarente 
and Perigord, the stone spire takes quite another form, being of 
much less height, of convex form, and studded with small scales, 
giving somewhat the appearance of a pine cone, with small 
pinnacles also with scales, and carried on a group of shafts at 
the angles of the tower The west tower of AngoulSme Cathe- 
dral, the central towers of Saintcs Le Palud, and Plassac m the 
Charente, and the tower of St Front, Perigueux, and Brantdme 
in P6ngord, have all spires of this kind, of which a small example 
crowns the Lanterne des Morts at Cellefroum The German 
towers are generally covered with roofs onlv, of varied form, 
but at Ulm, Strassburg, Freiburg and Cologne is a remarkable 
series of traceried spires m stone, of great elaboration and show- 
ing great masonic ability, but wanting m repose and solidarity, 
and the same applies to the spire at Antwerp In Spam there 
are not many examples of note, the spire at Burgos suggesting 
m Its outline and want of height the influence of the P^ngordian 
spires, and tlLit at Salamanca the influence of those in the north 
of France 

Looking upon the spire as the crowning feature of a tower, 
those of the Renaissance period must be included here, though 
as a compromise they are often termed “ steeples ” Of these 
the finest and most varied are those by Wren m London, among 
which that of Bow Church and St Bride’s, Fleet Street, are the 
best known, the former with two stages of lanterns with de- 
tached columns round, and the latter octagonal on plan with 
five stages, set one behind the other, with arches in centre of 
each face and pilasters at the angles St Antholin, now de- 
stroyed, was the only example based on a Gothic prototype. 
It consisted of an oc^onal spire with Renaissance spire lights 
and angle finials resting on the upper octagonal storeys of the 
tower St Margaret Pattens somewhat resembles it, but the 


tower has a balustrade round and the angle pinnacles are in the 
form of obelisks, a favourite Renaissance interpretation of the 
Gothic finial, which is found in other churches, as m those of 
St Martins-m-the-Fields by Gibbs and St Giles-m-the-Fields 
by Flitcroft Hawksmoor apparently based his spire of St 
George’s, Bloomsbury, which consists of a senes of lofty steps, 
and IS crowned with a statue of George I , on that of the 
mausoleum at Halicarnassus In France, Italy and Spam, 
lanterns usually terminate the towers The spire of the Seo 
at Saragossa m design somewhat resembles those of Wren, 
being one of the few examples worth noting (R P S ) 

SPIRE LIGHT (Fr lucarne), the term given to the windows 
m a spire which are found in all periods of English Gothic 
architecture, and in French spires form a very important feature 
in the composition There is an earlv example in the spire of 
the cathedral at Oxford , they are not glazed, and have occasion- 
ally, if of large size, transoms to strengthen the mullions 
SPIRES (Ger Speyer or S peter), a town and episcopal see 
of Germanv, capital of the Bavarian palatinate, situated on the 
left bank of the Rhine, at the mouth of the Speycrbach, 16 m 
S of Mannheim by rail Pop (1905), 21,823 Ihe principal 
streets are broad but irregular, and the general appearance of 
the town little corresponds to its high antiquiU , ownng to the 
fact that it was burned by the French in 1689 The only impor- 
tant ancient building that survived the flames is the cathedral, 
a very large and imposing basilica of red sandstone, and one of 
the noblest examples of Romanesque architecture now extant 
Beyond the general interest attiching to it as one of the old 
Romanesque churthes of the Rhineland, Spires Cathedral has a 
peculiar importance m the history of architecture as probably 
the earliest Romanesque basilica m which the na\c as well 
as the side arcades was vaulted from the first (see Architecture 
Romanesque tn Germany) Built m 1030-1061 by Conrad II 
and his successor, this church has hid a chequered historv, 
Its disasters culminating in 1689, when the soldiers of Louis XIV 
burned it to the bare walls, and scattered the ashes of the eight 
German emperors who had been interred m the king’s choir 
Restored in 1772-1784 and provided with a \estibulc and fa9ade. 
It was again desocrUtd b\ the Lreneli m 1794, but in 184^-1853 
It was once more thoroughl) restored and adorned m the mtenor 
with gorgeous frescoes at the expense of the king of Bavaria 
The large cathedral bowl (Domnapf) in front of the west facade 
formerly marked the boundaiy'^ between the episcopal and 
municipal territories Each new bishop on his election had to 
fill the bowl with wine, while the burghers emptied it to his 
health The heathen tower to the east of the church, on founda- 
tions supposed to be Roman, was probably part of the town wall 
built m 1080 by Bishop Rudger Of the Retscher, or imperial 
palace, so called because built after the model of the Hradschin 
at Prague, only a mouldering fragment of wall remains It 
was in this palace that the famous Diet of Spires met in 1529, at 
which the Reformers first received the name of Protestants 
The Altportel {alta porta), a fine old gatew iv of 1246, is a relic 
of the free imperial city Among the modern buildings are 
several churches and schools, a museum and pit ture galler^’'. 
Spires, although rebuilt in 1697, has never recovered from 
the injuries mflictecl by the French in 16S9 Its trade is m- 
significant, although it still has a free harbour on the Rhine 
Its manufactures include cloth, paper, tob ict 0 and cigars, sugar, 
sugar of lead, vinegar, beer and leather Vines and tobacco 
are grown m the neighbourhood 
Spires, known to the Romans as Augusta Nemetum or Nemetae, 
and to the Gauls as Nevtontagus, is one of the oldest towns on the 
Rhine The modem name appeirs first under the form of 
Spira, about the 7th centur}' Captured by Julius Caesar m 
47 B c , It was repeatedly dcstrov ed by the barbarian hordes m 
the first few centuries of the Christian era The town had 
become an episcopal seat in the 4th century, but heathenism 
supervened, and the present bishopric dates from 610 In 830 
Spira became part of the Frankish Empire, the emperors havmg 
a “ palatium ” here , and it was especially favoured by the Salic 
imperial house The contentions between the bishops and the 
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citizens were as obstinate and severe as in any other city of 
German) The situation of the towi opposite the mouths of 
several roads through the Rhine valley earl) fostered its trade, 
in 1294 It rose to be a free imperial citv, although it owned no 
territory be)ond its walls and had a population of less than 
30,000 It enjo>ed great renown as the seat of the imperial 
supreme court from 1527 till 1689, it was fifth among the free 
cities of the Rhine, and had a vote in the Upper Rhenish Diet 
Numerous imperial diets assembled here From 1801 till 1814 
it was the eapital of a department of France, but it was restored 
to Bavaria in the htter )ear B\ the Peace of Spires in 1544 
the Habsburgs renounced their claims to the crown of Sardinia 

SPIRITS 1 The original meaning of the word spirit (Lat 
spintus, from spirare) was wind in motion, breath, the soul, and 
hence it came to denote that which gives life or vigour to the 
human body and other objects, and it is, therefore, synonymous 
with everything eminentl) pure, ethereal, refined or distilled In 
popular chemical nomenclature the term “ spirit ” in its former 
sense is still occasionally encountered, for instance, “ spirits of 
salts ” for h)dro(hloric acid The spirits of the British Phar- 
macopoeia {eg sp aetheris nttrost, sp Moroforjtit , sp cam- 
phorae) are solutions of various substances obtained either by 
distilling these with, or dissolving them in, the rectified spirit 
of the Phannacopoeia, which latter is pure alcohol with 16 % 
b\ weight of water 

In the modern sense, spirits mav be broadly defined as the pro- 
ducts resulting from the distillation of saccharine liquids which 
hwe undergone alcoholic fermentation Spirits of wine means 
rectified spirit of a strength of 43 degree s over proof and upwards 
B) rectified spirit is meant spirit rectified at a licensed rectifier’s 
premises Proof spirit, whidi is the standard spirit of the 
United Kingdom, is legally defined (58 Geo III c 28) as a 
spirit which at 51° P weighs exactly twelve-thirteenths of the 
weight of an equal volume of distilled water The strength of 
proof spirit at 60° P' — the temperature now generally emplo)ed 
for official calculations — is now officially regarded as being 
equal to a spirit containing 57 06 / bv volume, or 49 24 % by 
weight, of absolute ah ohol Spirit which possesses a greater or 
smaller alcoholic strength than proof is described as being 
so many degrees over or under proof, as the case may be The 
strength is legally estimated by S)kes s h)drometer, which was 
legalized in 1816 by 56 Geo III c 40 The degrees “ over ” 
or “under” proof as ascertained by Sykes s hydrometer are 
arbitrary percentages by volume of a standard spirit contained 
m the spirit under examination This standard spirit is proof 
spirit For example, bv a spirit of strength 75 25 degrees over 
proof (absolute alcohol) is meant a spirit of such a strength 
that 100 volumes of tlie same contain an amount of spirit 
eaual to 17525 volumes of the standard (proof) sprit A 
spirit of 25 deg ees under proof is one of which 100 
volumes contain only as much alcohol as do 75 {i e 100 — 25) 
volumes of proof spirit According to Nettleton, “ proof 
spirit ” would appear to be the outcome of an attempt to pro- 
duce a mixture of pure alcohol and water, containing equal 
weights of the constituents The term “proof” probably 
originated from a rough test for spirituous strength formerly 
employed, which consisted in moistening gunpowcler with the 
spirit and applying a light If the gunpowder did not ignite, 
but the spirit merely burned awav, the spirit was regarded as 
being under proof, te it contained so much water that the 
gi npow der be came me 1st and refused to deflagrate The basis 
of the standard of other countries is almost invariably the unit 
volume of absolute alcohol, the hv drometers, or rather “alcoholo- 
meters ” — such as those of Gav Lussac and of J G Tralles — 
employed indicating the exact quantity of alcohol m a mixture 
at a standard temperature, m percentages by volume In the 
United States the term “proof” is also emploved, American 
proof spirit being a spirit which contains 50 of alcohol 
by solume at 60° F American “proof” spirit is, therefore, 
considerably weaker than British “proof” Allowing for this 
difference and also for the fact that the American standard 
1 For the sense of disembodied persons, see Spiritualism 


gallon (which is really the old English wine-gallon) is equal to 
0833 of an imperial gillon, the American “proof” gallon 
roughly equals o 73 of a British proof gallon 
Historical — Ihe art of distillation, more particularly the 
preparation of distilled alcoholic fluids for beverage and medi- 
cinal purposes, is of very ancient origin It is probable that 
the art of making spirits was well known many centuries before 



Fig I — Ancient form of Still, Fig 2 — Ancient form of Still, ^ 
used m China used m Central India 


the advent of the Christian era According to T Fairlev, the 

Chinese distilled liquor “ sautchoo ” was known long before 

the Christian era, and “ arrack ” was made in India at a date as 

remote as 800 B c Aristotle in ^ 

his Meteorology (lib 11 ch 11 ) 

says “Sea-water can be rendered / 

potable by distillation wine ‘ 

and other liquids can be sub- ' 

nutted to the same process Aend < A 

After they have been converted / 

into humid vapours they return ^ ^ 

whole, little doubt that spirits J 

were manufactured in Fgypt, 

India, China, and the lar East — — * i 

generally, as far back as 2000 - — - 

B c Figs 1-4 (from More- Fig 3 — Ancient form of Still, ' 
wood’s Inebriating Liquors, m Tibet 

published m 1838) show very^ ancient forms of stills in use in 
China, India, Tibet and Tahiti 
As f ir as can be asiertained the oldest reference to the pre- 
paration of a distilled spirituous liquor in the British Isles 
is contained in the ^ ^ 

“ Mead Song ” written li jUjLiwwLjLJU 

by the Welsh bard, * _ ^ 

lalicsin, inthebthien- \( U ( /\ ** 

tury He said “ Mead y, '' [/ ^ 

distilled I praise, its £ |j 1 

eulogy is everywhere,” fl 

Ac (Fairley, r/;e/lna- 

i9o5,p 300) The ~ 

same authority points 

out that the knowledge js 

of distillation in the Fig 4 —Ancient form of Still, used 
British Isles was inde- lahiti 


Fig 3 — Ancient form of Still, ' 
used m Tibet 


Fig 4 — Ancient form of Still, used 
m lahiti 


pendent of the art of distillation from wine, seeing that distilla- 
tion from grain was known in Ireland before the art of making 
wine came to Furope An Irish legend states that St Patrick 
first taught the Irish the art of distillation , but, however 
that may be, it is certain that at the time of the first 
English invasion of Ireland (1170-72) the manufacture 
of a spirit distilled from gram (i e whisky) was known to 
the inhabitants of that country It is probable that gram 
spirit was first prepared m the bar East, inasmuch as a spirit 
distilled from rice and other griins was made in India before 
the Christian era The establishment of regular distilleries 
in England appear ■> to date back to the reign of Henry VIII , 
and thev are sad to have been founded by Irish settlers 
who came over at that time It is difficult to obtain exac t data 
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regarding the origin of the distilling industry in Scotland, but, 
as Fairley says, it is probable that distilling was carried on there 
almost as early as in Ireland At the tune of the Tudors Scotch 
whisky was held m great repute in England The production 
of a spirit from wine (i e brandy) appears to have been known 
in the 9th century , but, according to Morewood, the first attempt 
at the distillation of wine in France is attributed to Arnaldus de 
Villa Nova, in the 13th century As a manufacturing industry 
the distillation of brandy in France began m the 14th century 
The history of the spirit industry in the United Kingdom is, 
as Nettleton has well pointed out, inseparably connected with j 
questions of taxation According to one writer, it was not until | 
1660 that an excise duty was first imposed cm the consumption 
of spirit (“ aqua vitae ”) in the United Kingdom, but it appears 
probable that the industry generally was taxed m one form or 
another in the reign of Elizabeth, when it first began to assume 
considerable importance No record, however, of the quantity 
of spirit on which duty was charged was kept until 1684 In 
that year duty was paid on 527,492 gallons At the end of the 
century the consumption reached 1,000,000 gallons, and in 1745 
it had risen to a quantity equivalent to about 5,000,000 gallons 
at proof Cromwell imposed a tax of 8d per gallon, but this 
was soon lowered to 2d In 1 751 a tax equivalent to is per proof 
gallon was imposed, and m 1766 this was further increased to 
2S After this various changes and complex methods of assess- 
ing the duty were introduced (see Nettleton, The Manufacture of 
Spirit, Marcus Ward, 1893) until, m more modern times, a more 
rational and uniform system was introduced 
Conditions of Manufacture — ^The principal act now governing 
and regulating the manufacture of spirits and the working of 
distilleries m Great Britain is the Spirits Act of 1880 The 
provisions of this and of the other acts bearing on the subject are 
exceedingly numerous and complicated, and, therefore, only a | 
few of the chief points can be set forth here, so that an adequate 
appreciation may be gained of the arduous and rigid conditions 
under which the spirit manufacturer is, in order to ensure the 
safeguarding of the revenue, constrained to carry out his opera- 
tions A distillery must not, without permission, be carried on 
at a greater distance than half a mile from a market town, nor 
may it be situated within a quarter of a mile from a rectifying 
establishment A distiller must give notice of the erection of 
new plant or apparatus, of the time of brewing, of the removing 
of sugar from store or of y east from wort or wash, of the making 
of ‘ bub,” of the locking of the spirit receiver supply pipe, &c 
He may use any material he pleases, provided that the gravity 
of the wort can be ascertained by the saccharometcr, but he may 
not brew beer nor make cider, wine nor sweet wines When 
the worts arc collected m the wash-back (fermenting vessel) 
a declaration must be made at once, specifying the original 
gravity and the number of dry inches remaining in the 
back At the end of every distilling period a return must be 
delivered showing (a) the quantity of brewing materials 
used, {b) the quantity of wort or wash attenuated and distilled. 


out of store, the number and size of vessels, the locking of the 
latter, and the painting of the pipes carrying various liquids 
m certain colours The methods of assessing the duty are three- 
fold, and whichever of these methods gives the highest return 
IS the one adopted The first is the “ attenuation charge ” 
This consists of levying the charge due on one gallon of proof 
spirit for every hundred gallons of worts collected and for every 
five degrees of attenuation observed, the latter being calculated 
by taking the difference between the highest specific gravity of 
the worts and the lowest gravity of the wash after complete 
fermentation Secondly, there is the low-wines charge,” 
calculated upon the bulk-quantity at proof-strength of the low 
wines produced by the distillation of the wash, and lastly, the 
“ feints and spirits charge ” Ihis is the method usually 
adopted, as it generally gives the highest results, it is 
assessed on the number of bulk gallons at proof of the feints 
and spirits produced by the final distilling operations The 
duty, which was fixed at los per proof gallon in i860, remained 
at that rate until 1890, when an addition of 6d was made, but 
a further increase to the like amount made in 1894 was remitted 
in the next year owing to the unsatisfactory results obtained 
Ihe rate remained at los 6d until 1900 when it was raised to 
IIS , a further increase being made in 1909-1910 

Legall>, the word “ spirit ” implies spirit of anv description, 
and all liquors, mixtures and compounds made with the same 
In the same way plain spirit is any British spirit which has not 
been artificially flavoured, and to which no ingredient has been 
added subsequent to distillation 

The extremely severe and inelastic provisions of the acts 
governing the manufacture of spirit in the United Kingdom 
have proved to be a very serious impediment to the develop- 
ment of the spirit industry on modern lines, and have placed 
the British manufacturer at a considerable disadvant^e as 
compared with his foreign competitors There is little doubt 
that the enormous revenue derived from the spirit industry 
could be adequately safeguarded in a manner more consistent 
with the development of the industry on sound commercial 
and technological lines than it is at present 

Production and Consumption — The production of spirit m the 
United Kingdom amounted m 1907 to roughly 50 000,000 proof 
gallons, the consumption to a gallon per head of population In the 
decade 1880-1890 tne quantity of spirits distilled remained practi- 
cally stationary at about 40 000, oco gallons, but during the ten years 
1890-1900 there was a rapid increase, the maximum being attained 
in 1898, when nearly 64,000,000 gallons were produced A jxiint 
had then been reached at which the production had considerably 
outstripped the consumption, duo in part to the desire of the spirit 
trade to meet the increased demand for “ matured ” spirits, and in 
part to the fact that an excessive amount of capital had, owing to 
the increased popularity of Scotch whisky, been attracted to the 
distilling industry This over production led to a vast increase in 
the quantity of spirit remaining in warehouse In 190O production 
and consumption were about equal, and the quantity of spirit m 
I warehouse represented roughly a five years’ supply 

The following figures regarding production, consumption, duty, 

1 <SLc , need no explanation — 


United Kingdom 

I Statistics regarding Home made Spirits 


Year 

Total quantity 
distilled 
(proof gallon) 

Total consump 
tion of pot- 
able spirit 
(proof gallon) 

Consumption of 
potable spirit per 
head of popula- 
tion (proof gallon) 

Exports 
(proof gallon) 

Retained for 
methylation 
(proof gallon) 

Remaning in 
w archouse 
(proof gallon) 

Duty paid 
(Excise) 

£ 

1895-1896 

49 324.875 

31,088,448 

0 79 

4 254 881 

3,838,082 

114 no 701 

16 380 134 

1898-1899 

63 437 884 

34 334 084 

0 85 

5 090 290 

4 781 369 

151 732 539 

17 967 142 

1900-1901 

57 020 847 

36 703,728 

0 89 

5773718 

5070,713 i 

161 502 829 

20 124 003 

1903-1904 

51,816,600 

34,103,111 

0 80 

6,334 971 

5 054 580 

167 155 504 

18 607 818 

1905-1906 

49 214 165 

32 486,958 

075 

7 049 798 

5 663 429 

163 519 957 

17 765 352 

1906-1907 

50 317 908 

32 511,316 

074 

7.341.077 

6,055,285 

161,648,409 j 

17.745 125 


(c) the quantity of spirits produced at proof-strength, and (d) the 
quantity of “ feints ” remaining Regulations also exist with 
regard to the amount of “ bub ” (see below) that may be added 
to the worts, or the quantity of yeast that may be removed from 
the wash, concerning the time permissible for drawing over 
spirit at the various stages, as to placing in and taking spirit 


The importation of foreign potable spirits into the United King- 
dom has fallen off materially since 1870-1875 ounng which period it 
stood at 16,000,000 to 17,000,000 gallons This is chiefly due to the 
decreased consumption of brandy, and, to a smaller extent, to the 
diminishing importance of rum and other foreign spints The most 
remarkable change m this connexion is in the case of foreign methyl- 
ated spirit At one time (1891) the quantity of this article imported 
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a, Stahsftcs regarding Imported Spirits, 


Year 

Total iniTOrts 
(proof gallon). 

Consumption 
per head of 

Nature of spirits 
(proof gallon) 

Retained for 

population 
(proof gallon) 

methylation 

1895-1896 

10,821,518 

13 130,182 

0 20 


'Rum 6217,469 

Brandy 2 668,616 

Other sorts l 935,433 
■Rum , . 6 719,452 

91,990 

1902-1903 

0 20 

■ 

Brandy 3 081,525 

,2X2,001 




Other sorts 2 617,096 
Rum 4 879 958 



1905-1906 

8,228,435 

8,129 503 

0 x6 

] 

1 

Brandy 2,456,773 

Other sorts 891,704 
fRum . 5 , 110.345 

Brandy 1,942,415 

nil 

190C-1907 

0 17 

\ 

nil 


\ 

[ Other sorts t 076 743 



■was almost equal to the amount manufactured m the United King- 
dom, the figures being 1,995^82 gallons for the homo produce and 
1,456,108 for the foreign For various reasons — chiefly owing to 
the surtax of 4d per gallon on all foreign spirit — the quantity 
imported has gradually dwindled away, and at the present time is 
practically negligible The principal spirit-prod ucmg countries 
are Russia and Germany, the United States coming next, and then 
France, Austna and the United Kingdom in succession, followed by 
Hungary, Holland and Belgium Tho following are the figures for 

1905 — 


Russian Empire 
Germany 
United States 
France 
Austria 

United Kingdom 
Hungary 
Holland 
Belgium 


Proof gallons 
161,306 000 
14O 014 000 
125 042 000 
lOo 584 000 
55 682,000 
48 520 000 
40,216 000 
13,552,000 
1 1,92 f 000 


(1904) 


If we except Canada and the Cape (which make roughly 
6000,000 and 1500000 gallons respectively), the production 
of tho British Empire, apart from the United Kmgdora, is very 
small British Guiana exports 3,000 000 to 4,000,000 and Jamaica 
about 1,500,000 gallons of rum 

With regard to tho consumption m gallons per head, Denmark 
stands first with 2 4 , then follows the Austro Hungarian Fmpirc, with 
I 98, Ginnany with i 43, Holland with the same figure, France 
with 1 37, Sweden with i 36, tho United States with 1 26, Belgium 
with I 10, and last the United Kingdom with o 91 The consump- 
tion in Russia is about equal to that of tho United Kingtiom The 
figures given are for the yt ar 1905 In tho British colonies Western 
Australia comes first ■with a consumption per head of i 33 gallons 
and then in order Queensland, 1 32 gallons, Canada o 94 gallon 
New South Wales, o 77 gallon, New Zealand, o 73 gallon, Victoria 
o 64 gallon, the Capo, o 68 gallon , and South Australia, o 47 gallon 
Of the spirits distilled m the United Kingdom, Scotland produces 
roughly one hajf, Fngland and Ireland about one quarter each 
Altnoiigh the number of distillerus m England and Ireland has 
vaned but little of recent years, tho number m Scotland increased 
from 120 in 1880 to 161 m 1899 In 1906 the actual numbers were — ■ 
Scotland 150, Ireland, 28 England 8 The apparent anomaly 
between the number of distilleries and the quantity of spirit produced 
in different parts of the kingdom is explained by the fact that the 
great majority of the distilleries in Scotland and Ireland are small, 
pot still distillenes, wlurcas the English works are all of considerable 
capacity It is difficult to arrive at any satisfactory figure with 
regard to the amount of capital invested in Bntish and Irish distil- 
lenes, but it probably exceeds twenty millions 

Illicit distillation has almost ceased to exist in Great Bntain, but 
in Ireland the number of annual seizures under this heading is still 
considerable In 190G-1907, out of a total of 974 detections and 
seizures, 968 were m Ireland 

The spirit produced in the United Kingdom is made almost 
exclusively from malt, unmalted gram (chiefly maize, rye, barley, 
wheat and oats) and molasses The relative proportion of malt 
to unmalted gram has shown a slight tendency to increase during 
the past twenty years, but tho quantity of molasses employed has 
increased very largely in the same penod, owing mainly to tho 
fact that home-made spint has largely displaced the foreign article 
for several industrial purposes and particularly for mothylation 
The estimated quantities of the vanous materials employed in 1883 
and 1906 respectively were as under — 


Year 

Malt (quarters) 

Unmalted grain 
(quarters). 

Molasses and 
sugar (c-wt ) 

1883 

1906 

859 363 
1.151.199 

1 054 081 
1,090,286 

165,529 

985 808 


With regard to the mateeials enwloyed 
in the manufacture of ^ints in FraxKe, 
roughly 80-^ % now consist of maize (and 
other starchy s^abstances) beetroot and 
molasses, whereas m 1840 nine-tenths of 
the alcohol pn^uced was derived itom the 
grape and other fruits This change is due 
in part to the ravages of the oldium disease 
(T850-1857) and the phylloxera (1876-1890), 
■which destroyed an immense number of 
vines, but chiefly to the increased demand 
for commercial spirit in tlie arts and manu- 
factures, and also to the improved methods 
for obtaining a high-class spirit from prac- 
tically any starchy or saccnanne material 
In 1905 the number of alcohol umts (the 
unit tsa 1000 hectolitres of pure alcohol) 
distilled from maize and other starchy 
materials was 589 from molasses 516, from 
beetroot 1002 from wine cider, lees and 
fruits 499 In Germany roughly 75 % of the spirit manufactured 
is derived from potatoes In 1905 the total spirit distilled 
amounted to 3786 units (of 1000 hectolitres of pure alcoholl, of 
which 2877 units were obtained from potatoes 765 umts from 
gram and 144 umts from molasses and other material In Russia 
spirits arc distilled chiefly from potatoes and rye, in the United 
States from maize 

Manufacture — The manufacture of spirits consists broadly 
in converting starchy or saccharine matter into alcohol, the 
latter product being subsequently separated, concentrated 
and rectified When spirits are made from a purely saccharine 
material the process of conversion into alcohol is a relatively 
simple one, but where farinaceous raw products are employed 
it IS primarily necessary to transform the starch contained m 
them into sugar The mam varieties of spirits manufactured 
from sugar, or from sugar-containing materials, are — 

Sue AR- DERIVED SPIRITS 
Raw Maiertal Product 

Wme Brandy 

Sugar-cane and cane molasses Rum, 

Beetroot , beet molasses Industrial alcohol 

Occasionallv wine, cider, perry and cane molasses are also 
emplo>ed for making either plain potable spirit or industrial 
alcohol, and at times cane molasses (chiefly obtained from 
Cuba and the West Indies) are used somewhat extensively in 
England for the manufacture of plain spirit Occasionally, also, 
plain potable spirit is derived from lieets, but rarely from beet 
molasses, the spirit derived from the latter being somewhat 
difficult of rectification 

The chief spirits derived from starchy materials, and their 
corresponding raw materials, are as follows — 
Starch-derived Si iuits 
Raw Material Product 

oats, wheat and maize i . ' . V e » 

Potatoes 

A Spirits derived from Saccharine Materials — ^The manu- 


[ alcohol 
Industrial alcohol 


facture of the finer brandies, such as those of Cognac, is, as far 
as the processes involved are concerned, by no means 
a complex matter The excellence of this class of ^ 

spirit IS due mamly to the character of the wine employed 
and to the great experience of the distillers m selecting and 
blending the raw matenals and fimshed products. The 
character of the wine is, of course, chiefly due to the 
peculiar soil and climatic conditions, and m some degree to 
the methods of cultivation The latter, it may be added, 
have since the reconstitution of the Charente vineyards 
subsequent to their partial destruction by the phylloxera 
(see Brandy) been much improved In the pre-phylloxera 
days the vineyards were planted and cultivated in a very rough 
and readyfashion, without any attempt at regularity of planting 
The result was that the vines spread practically unrestrained 
m every and any direction In consequence there was a great 
irregularity of wowth, feeble and hardy plants being found 
side by side, and the yield was poor In vineyards constructed 
m the modem style the vines are planted m regular rows, 
and the bushes are, with a view to obtaining regular and rapid 
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ripening, methodically supported by wire. The wines pro- 
duced by the Charente vineyards are of a light (white) character 
and possess no marked “ bouquet,” but they nevertheless 
produce a spirit of a peculiarly fine and delicate character. It 
is remarkable that the fuller and more aromatic wines of the 
Gironde and of Burgundy, for instance, are not so suitable for 
the manufacture of brandy as the relatively poor growths of 
the Charente. The apparatus employed for the distillation of 
the fine Cognac brandies is generally of a very simple pot- 
still type. Fig. 5 depicts the still-room of a Charente distillery 



of former times, and fig. 6 shows one of Messrs Martell’s 


distilleries in Cognac, equipped on modern lines. It will be 
seen that, in principle, there is very little difference between 



Fig. 6. — ^Modern Cognac Pot-still. (Martell & Co.) 


the two sets of plant, the reason being that experience has 
shown that for wines producing the finest brandies, the simplest 
form of still is also the best. For the distillation of wines not 
of the highest quality (from the brandy distillers’ point of view) 
more complicated apparatus is employed, as the spirit from 
these wines must be more highly rectified than is the case with 
the finest brandies. Broadly speaking, it may be said tfuit the 
type of still is suited to the production in the most economical 
manner of the best spirit to be obtained from the wine of a 
particular district. In Cognac, brandy is generally, but not 
universally, made by the “ brouillis ct repasse ” system, this 
being a double distillation in a simple pot-still. The stills are 
(compared with whisky pot-stills) very small, holding roughly 
one hundred gallons, and the distillation is conducted very 
slowly and carefully, lasting about eight hours. Sometimes the 
whole of the spirit is collected in one receiver (corresponding to 
the low wines of Scotch whisky), but frequently the “brouillis/* 
as the results of the first distillation are termed, are divided 
into several fractions. The “ brouillis ” which contain about 
25 to 35 % of alcohol are redistilled, this second distillation 


being called the “bonne chauffe” or “repasse.” The first 
runnings — which vary in quality according to the quality of the 
wine, the manner of heating, &c. — are termed “ produit 
de tete ” or “ tetes,” and are separately collected and mixed 
with the “ brouillis ” of the following operation. The 
spirit which next comes over (starting at a strength of about 
80 % and running down to about 55 %) is the “ coeur,” and 
as a whole, marks roughly 66 to 70 % of absolute alcohol by 
volume. The residue in the still is then run down to water, 
and the spirit so obtained, which shows 20 to 25 %, is called 
“ seconde,” and is either mixed with a fresh charge of wine or 
rectified separately, the stronger portion being mixed with the 
“ brouillis,” the weaker with a charge of wine (see Brandy). 

There are two main kinds of rum, namely, Jamaica rum and 
rum of the type prepared principally in Demerara and Trinidad 
(see Rum). There are two varieties of Jamaica ^ 
rum (a) the common clear rum, and (b) flavoured, 
or “ German ” rum. (a) “ Common clear ” rum is prepared 
from a mixture of sugar-cane molasses, “ skimmings ” (the 
scum from the boiling cane juice) and “ dunder,” this last 
name being given to the spent Ices from previous distillations. 
Previous to use the “ skimmings ” are subjected to acid fermen- 
tation either alone or in conjunction with “trash” (crushed 
cane). The wort, which on the average contains about 10 to 
15 % of sugar, ferments very slowly, owing to the fact 
that very little yeast — the latter being derived from the cane 
rind — is present. Roughly five to ten days are occupied by 
this operation. At first the fermentation is mainly alcoholic, 
but it rapidly assumes an acid character, owing to tlie presence 
of a great number of acidifying bacteria derived from the 
“ dunder ” and “ skimmings.” The distillation of the fer- 
mented wort is carried out in pot stills heated by fire or steam, 
either of a simple type or provided with rectifiers^ In the 
former ca.se two distillations are necessary, the first resulting 
in the production of a weak alcoholic liquid termed “ low wines,” 
the second, which consists in a rectification of the low wines, 
producing “ high wines ” or strong rum. 'I'he other type of 
still is provided with two rectifiers, which are interposed 
between the still and the condensing worm. These are charged 
with low and high wines respectively. The first runnings of 
the still (25 to 40 o.p.) constitute the rum proper, the next 
fraction the high wines, and the final distillate the low wines. 
(b) Flavoured or “ German ” rum is prepared from the same 
materials as the “ common clear ” variety, with the addition 
of “ acid ” and “ flavour.” “ Acid ” is obtained by acidifying 
fermented cane juice by means of cane “ trash ” and refuse 
from the wash backs. “ Flavour ” is prepared in much the 
same way as “ acid,” except that “ dunder ” sediment is also 
added. The fermentation, which is to a veiy^ great extent 
bacterial, results in the formation of large quantities of acid, 
including much butyric acid and compound esters. The 
distillation of “ flavoured ” rum is carried out in much the same 
manner as that of the “ common clear.” The manufacture of 
“ Demerara rum ” is differentiated from that of the Jamaica 
varieties mainly by the fact that the fermentation in the former 
case is practically purely saccharomycetic (i.e. yeast), whereas 
the latter is largely schizomycetic (i.e. bacterial). For the 
distillation of the Demerara rums, which are much lighter in 
flavour than the Jamaica varieties, stills of the “ patent ’* (see 
below) or rectifying type are frequently employed (see Rum 
and Arrack). 

For the m.i.nufacturc of industrial spirit from saccharine materials 
see below, under Industrial Alcohol. 

B. Spirits derived jrom Starchy Materials. — The manufac- 
ture of spirit from saccharine materials is, as we have seen, 
a relatively simple operation, the sugar being transformed 
into alcohol by fermentation, and the latter then distilled off. 
To convert starchy matter into alcohol is a much more compli- 
cated matter. To the operations necessaty for the transforma- 
tion of sugar into spirit must, in the case of starchy materials, 
be added that of converting the starch into sugar. This is 
accomplished either by the action of a diastatic ferment, such 
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as that present in malted gram (see Brewing) or secreted by 
certam hvmg organisms, or by an acid such as sulphuric acid 
The latter process is little employed at the present time The 
materials employed by the distiller, and the methods of pre- 
paration and treatment to which they are subjected before 
and after entering the distillery, are in some respects similar, 
m others materially different, from those employed by the 
brewer The materials most frequently employed are maize, 
r> e, barley malt, raw barley, oats, wheat and potatoes Com- 
paring the main operations (apart from the actual process of 
distillation) of the brewer with those of the distiller, it is true 
that these are identical in the sense that they consist in the 
conversion of starih into sugar and of the latter into alcohol, 
but whereas the object of the brewer is to produce beer, of 
which alcohol forms only a relatively small proportion, the 
distiller, broadly speaking, desires to produce alcohol, and it is 
this fact which is responsible for the differences alluded to 
above 

Distillery Malting — Where malt is employed as the main 
raw material, as, for instance, in the case of Scotch pot-still 
whiskies, and also, but to a minor degree, in Irish pot-still 
whiskies and patent-still whiskies, the process of preparation 
does not, except in some specific particulars, differ very widely 
from that used in making brewer’s malt (see Malt) With 
regard to the barley employed for this purpose, certain qualities 
which arc of the greatest importance to the brewer, such as the 
nature of the husk, colour, and friability of the starch, are of 
little interest to the distiller, and providing that the gram is 
sound and that it contains a high percentage of starch and malts 
as well, It will pass muster as an average distillery material It 
IS usual to give barley intended for patent-still work a rather 
longer period m the steep and on the floors than in brewery 
malting, and it is well to treat the steep-water with some anti- 
septic, preferably lime, as the distiller has not the opportunity 
of lessening the dangers of bacterial infection at subsequent 
stages which is afforded to the brewer by the boiling and hopping 
of the wort In distilleries where barley malt is not used as 
the mam raw material, but mainly or chiefly as a diastatic agent 
(for instance, m potato and maize distilleries on the continent 
of Europe), the so-called “ long ” malt process is widely em- 
ployed This consists essentially m subjecting the gram first to 
a somewhat lengthy steep (until the increase m weight due to 
the absorbed water is about 40 to 45 %), and secondly to a very 
prolonged “flooring” at a moderate temperature, great attention 
being paid to the conditions of ventilation and humidity It 
was formerly believed that the germinating barley gram attains 
Its maximum of diastatic power after a very short period, and 
that when the acrospire is three-quarters “ up ” and the rootlets 
say one and a half times the length of the gram, the malt is 
ready for removal from the floor M Delbruck, Hayduck and 
others have, however, shown that this is not the case, and the 
practical results obtained by adopting the twenty days’ “ floor- 
ing ” period (and its attendant conditions) have amply confirmed 
the scientific researches on this subject 

Hayduck has shown that the relative diastatic strengths of 
“ short ” (seven to ten days) and “ long ” (twenty days) malt 
are, (i) for heavy barleys as 100 128 5 (average), (2) for light 

barleys as 100 160 5 (average) In contradistinction to the 

brewer (who can only use it on exceptional occasions and for 
special purposes), the distiller prefers, whenever this is feasible, 
to use green malt rather than kilned malt One of the principal 
objects of kilning brewing malt is to restrict the diastatic power, 
but this IS the very fac tor which the distiller desires to preserve, 
as the green malt possesses roughly twice the diastatic activity 
of high kilned malt It is obvious that the distiller, who regards 
his malt merely as a starch-converting agent, will, ceteris partbuSf 
use as little kilned malt as possible The malt whisky distiller 
cannot, however, use green malt, as he relies to a great extent 
on the kilning process for the development of the peculiar 
flavour characteristic of the article he produces Moreover, 
It IS frequently difficult during hot weather to obtain a satis- 
factory green malt supply, especially as the latter will not bear 


carnage for any distance, and distillers who make pressed yeast 
(commonly called “ German ” yeast) find that a proportion of 
kilned malt is necessary for the satisfactory manufacture of this 
article When the distiller 15 unable to use green malt he will, 
by preference, use a malt which has been kilned at as low a 
temperature as possible Under these conditions the kilning 
is little more than a drying operation, and the temperature is 
rarely raised above 130’’ F 

Although green or low-dried barley malt is the saccharifying 
agent usually employed both in the United Kingdom and on 
the continent of Europe, malts prepared from other cereals 
are not infrequently employed for this purpose According to 
Glaser and Moransky the relative starch-transforming capacities 
of the various malted grains, taking barley as the unit, are as 
follows — 

Barley malt 1 00 

Kye malt o 93 

Wheat malt . . 1 08 

Oat malt . . . , o 30 

Maue malt . o 28 

Oat malt, notwithstanding its low transforming power, 
possesses certain advantages, inasmuch as it is easily and rapidly 
prepared, it acts very quickly in the mash tun, and its diastatic 
power IS well maintained during fermentation Rye is best 
malted in conjunction with a little barley or oats, as it otherwise 
tends to superheat and to grow together in a tangled mass 

Distillery Mashing — Distillery mashing, although outwardly 
very similar to the process employed in brewing, differs very 
widely in some important particulars In brewing all the 
necessary fermentable matter is formed from the starch by the 
mashing operation The wort so obtained is then hopped and 
sterilized This method of working, however, cannot be 
adopted by the distiller The brewer must have a certain 
proportion of dextrinous, non-fermentable carbohydrate matter 
in his wort, the distiller, on the contrary, desires to convert the 
starch as completely as possible into fermentable, that is, 
akohol-yieldmg, material This result is obtained in two ways 
first, by mashing at low temperatures, thus restricting the action 
of the diastase less than is the case in the brewer’s mash, and, 
secondly, by permitting the diastatic action to continue during 
the fermentation penod Low temperature mashing alone will 
not have the desired effect, for part of the dextrinous bodies 
resulting from diastatic starch-transformation are not further 
degraded by diastase alone, but are rendered completely fer- 
mentable by the combined action of diastase and yeast Hence 
the distiller is unable to boil, that is, to sterilize his wort, as 
he would thereby destroy the diastase entirely In this he is 
at a serious disadvantage compared with the brewer, as an 
unstenlized wort is very liable to bacterial infection The 
latter danger prevents the distiller from taking full advantage 
of the benefits of low-temperature mashing, and he is obliged 
to heat his mash to a temperature which will, at any rate, be 
a partial safeguard against the bacterial evil The method 
employed varies according to the nature of the mash and the 
quality of the spirit that it is desired to obtain, but in principle 
It consists, or should consist, m bringing the mash as rapidly 
as possible to the temperature of maximum saccharification, 
keeping the whole at this point for some little time, then heating 
to the temperature of maximum liquefaction, and subsequently 
to as high a temperature as is consistent with the thickness cf 
the mash and the preservation of sufficient diastase for the 
fermenting period 

The Fermenting Operations — The conditions and methods of 
distillery fermentation vary considerably, and m some respects 
radically, from those employed in the brewerv In order to 
obtain the maximum alcohol yield the distiller is obliged to work 
with unstenlized wort, and at relatively high temperatures 
The necessity for the former condition has already been ex- 
plained, but the latter is due to the fact that the optimum 
working capacity of distillery yeast is reached at a temperature 
markedly above that most favourable to brewing tvpes Apart 
from this, if the distiller worked at brewing temperatures the 
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brewing yeasts would predominate, and these product less 
alcohol than the distillery types Thus at 75® F (and above) 
distillei^ yeasts tend to predominate The conditions of fer- 
mentation which are more or less forced upon the distiller 
ore unfortunately also very favourable to the development of 
bacteria, and if special methods are not adopted to check their 
development, the result would seriously affect not only the 
quantity but also the quality of alcohol produced The micro- 
organisms chiefly to be feared are those belonging to the class 
of fission fungi (schizomycetes), such as the butyric, the lactic, 
the mannitic, and nucic ferments 
Souring — It has long been known to practical distillers that 
in order to avoid irregular (bacterial) fermentations it is necessary 
either to let the wort “ sour ” naturally, or to add a small quan- 
tity of acid (formerly sulphuric acid was frequently employed) 
to It before pitching with yeast The reason for this necessity 
was until recent times by no means clear It has, however, 
now been demonstrated that a slightly acid wort is a favourable 
medium for the free development of the desirable types of 
distillery yeasts, but that the growth of breA/ery yeasts, and 
especially of bacteria, is very much restricted, if not entirely 
suppressed, in a “ soured ” liquid Ihe acid which is the result 
of a properly conducted souring is lactic acid, formed by the 
decomposition of the sugar m the wort, by bacterial action, 
and according to the equation CgHjjOg = aCgH^Og 

For various reasons (one lieing that m order to restrict the 
lactic fermentation when suflicient acid lus formed it is neces- 
sary to heat the soured liquid to a higher temperature than is 
desirable m the case of the mam wort) it is inexpedient to allow 
the souring process to take place in the mam wort It is usual 
to make a small mash, prepared on special lines, for the produc- 
tion of the “ bub ” (German Hefegut), "’s the soured wort is 
termed This is allowed either to “ sour ” spontaneously, or, 
better, is inoculated with a pure culture of B actdtficans longts- 
simus, which for this purpose is undoubtedly the best yariety of 
the lactic acid bacteria The optimum developing temperature 
of this organism is about 104® F , but it is l^etter to keep the 
wort at 122® F , for at the latter temperature practically no other 
bacteria are capable of development When the lactification 
IS completed the wort is raised to 165° F m order to cripple the 
lactifymg bacteria — otherwise souring would go on m the mam 
fermentation — and after cooling to the proper point it is pitched 
with yeast When a good crop of the latter is formed the whole 
IS added to the mam wort The beneficial effects of souring 
are not due to any specific action of the lactifymg bacteria, 
but purely to the lactic acid formed It has been found that 
excellent — and m some respects better — results can be obtained 
by the use of lactic acid as such m place of the old souring 
process Some success has also attended the introduction of 
hydrofluoric acid and its salts as a substitute ior lactic acid 
Hydrofluoric acid is poisonous to bacteria m doses which do 
not affect distillery yeasts, and the latter can be cultivated m 
such a manner as to render them capable of withstanding as 
much as o 2 % of this acid Bacteria, apparently, cannot lie 
“ acclimatized ’ m this fashion Worts treated with hydrofluoric 
acid produce practically no side fermentation, and it seems a 
fact that this substance stimulates diastatic action, and thus 
permits of the use of relatively low mashmg temperatures 
The yeast employed m British and Irish pot-still and in some 
patent-still distilleries is still generally obtained from breweries, 
but It IS now generally recognized that — at any rate for the 
production of industrial alcohol and for “ plain ” spirit — a 
special type of yeast such as the so-called “ German ” yeast, a 
good deal of which comes from Holland, but which is now also 
produced in the United Kingdom on a considerable scale, is 
desirable in the distillery This variety of yeast, although 
closely allied botanicaIl> to that used m brewing (belonging as 
It does to the same class, namely Saccharomyces cerevtstae), 
IS capable of effecting a far more rapid and far more complete 
fermentation than the latter Probably the most widely 
known and best “ pure-rulture ” distillery yeast is the one 
called “ Species H,” first produced m the laboratories of the 


Berlin Distillers’ Association The optimum worKing tempera- 
ture of distillery yeast is at about 81 5*^ 'F *, but 1 would be 
inexpedient to start the main fermentation at this temperature, 
as the subsequent rise may be as muih as 36® It is, therefore, 
usual to pitch at about 80® F , and then, bv means of the attem- 
pierator, to cool down very slowly until the temperature reaches 
60® I* The temperature subsequentlv rises as fermentation 
goes on, but should not exceed 85® F Pot-still malt whisky 
distillers frequently work at somewhat higher temperatures 
Fermentation is carried on until practically all the saccharine 
matter is converted into alcohol, and when this is the case, the 
gravity of the mash is about equal to, or even a little below, 
that of water In malt whiskv distilleries the original gravity 
of the wort is usually from i 050 to i 060, occasionally lower, but 
in grain and potato distilleries the worts are often made up to a 
higher gravity In Germany gravities as high as i ii are em- 
ployed, but in that countrv “thick” mashes, owing to the 
method employed to raise the clutv, are a matter of necessity 
rather than of choice 

It will be seen from the above that the employment of malt for 
the purpose of rendering starch soluble and fermentable leaves 
a good deal to be desired in regard to both the mashing and 
fermenting operations m the production of spirit The use of 
atid for this purpose is also attended by serious drawbacks inas- 
much as a considerable proportion of the starch is converted 
into “ reversion ” products which are practically unfermentable 
and thus considerable caramehzation is brought about by the 
action of the atid In the case of the production of potable 
spirits such as whiskv, where the alcohol yield is not the onlv 
object, and the conservation of a specific flavour is desired, it 
IS doubtful whether any material improvement can be made in 
this connexion, as it seems probable that part of the flavour 
may be due to some of the ii cumstanies which from the point 
of view of alcoholic yield alone are most undesirable For the 
production of industrial alcohol, howev er, and for the preparation 
of spirit intended to be used m compound potable spirits and 
liqueurs, these difficulties have now been surmounted The 
older methods at the disposal of the distiller have of late years 
been enriched by the discovery that certain mitro-organisms 
(or rather the enzvmes contained m them) possess the power of 
converting starch into sugar, and also of splitting up saccharine 
matenals into the ordinary products of alcoholic fermentation 
It IS possible to inoculate a sterilized wort with a pure culture 
of a micro-organism of this description and subsequently with a 
pure culture of yeast, and so to avoid all undesirable features of 
the older processes 

Details concerning the practical application of this discovery \\ ill 
be found below under Inaustrial Alcohol 

DisttllcUton — The primary object of the distillation of all 
fermented liquids is that of separating, as far as possible, alcohol 
from the non-volatile constituents of the wash In the second 
place the object of the distiller is to rectif> and concentrate 
the dilute alcoholic liquid obtained by simple distillation The 
degree and manner of rectification and concentration vary in 
accordance with the type of spirit to be produced, and it will be 
better therefore to discuss methods of distillation under the 
headings of the different types of spirit concerned 

I Scotch Pot-slill Whisky — The raw material employed in 
the manufacture of Scotch pot-still whisky is practically without 
exception malted barley only The malt is prepared 
in much the same way as brewery malt, except that 
it IS generally cured (dned) with a peat, or mixed peat and coke, 
fire It IS to this peat drying that the so-called smoky flavour 
of most Scotch pot-still whisky is due The malt is mashed 
in a mash-tun on lines similar to those obtaining in the brewery, 
except that the mashing heats are somewhat different They 
should be so regulated as to obtain the maximum yield consistent 
with the preservation of the proper flavour In order to obtam 
as high a yield as possible four separate mashes are as a rule made 
with the same lot of grist, the temperature of each successive 
mash being somewhat higher than that preceding it The worts 
obtained from the first three mashes are united prior to 
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fermentation. The liquor from the last mash is used as mashing 
liquor for the next Jot of malt The general scheme of opera* 
tions subsequent to mashing is illustrated by fig 7, which 
depicts the process at one of Messrs Buchanan’s distillenes 
After the wort has been drawn off it is run through a refrigerator, 
and then passes to the wash backs The latter are large wooden 
vessels corresponding to the fermenting backs of the brewer Here 
the wort is pitched with yeast, the fermentation starting as a rule 


in the low wines still is termed " spent lees ” Both these liquors are 
run to waste, or where local circumstances make it necessary are 
destroyed, or modified by means of a purification process. In some 
cases the solid matter contained is converted into manure The 
mixed feints and foreshots contained in the feints receiver are worked 
up in the subsequent operation, being mixed with the next lot of low 
wines in the proportion of roughly one-third mixed feints and fore- 
shots and two-thirds low wines The object of the double distilla- 
tion as described is in the first place to concentrate the alcohol 




Fig 7 — Diagram of Malt whisky Pot still Plant (Messrs J Buchanan's Glentaucher’s Distillery, Speyside, N B ) 


at somethtop over 70® F The maximum temperature attained at 
some distilloirlh^ frequently exceeds 90° F but in the opinion of the 
author thm, i^.j?xM88ive I crmentation proceeds until the whole 
of the saciharitt^ inattef is converted into alcohol, and when this 
18 the case the gravity of the fermented wort — now termed wash — • 
should be equal to or a little lower than, that of water The wash 
from the various wash backs is now collected in the wash charger, 
which is an intermediary vessel serving for the mixing of the contents 
of the different wash backs and also for the purpose of enabling the 
revenue officer to ascertain the total volume and strength of the wasli 
In this way he obtains h check on the quantity and gravity of the 
wort as taken prior to fermentation From the wash charger the 
wash passes to the wash still, which is a copper vessel varying in 
size m Scotland from about 3000 to 8000 gallons The usual size 
i« about 5000 to Oooo gallons This still is heated either by direct 
fire (as showm in the illustration), or frequently by means of a steam 
jacket or steam coil The wash still is provided with rakes or chains 
actuated from outside for the purpose of preventing the solid 
contents of the wash from being charred The whole of the spirit 
is drawn off in one fraction from this still, and is condensed by means 
of a copper coil c(X)led by running water The distillate so obtaineil 
is termed “ low wines and the strength is generally about 50 u p 
The next stage in the process is the redistillation of the low wines 
This takes place in the low wines still, which is a vessel suuilar to the 
wash still except that it is rather smaller The distillate from the 
low wines still is colUcteil m three separate fractions tei med rcsnec- 
tivelv and in the order of their collection («) foreshots, (6) clean 
spirit or whisky (c) feints The quantity of each of these three 
fractions collected will vary somewhat according to the nature of 
the spmt being made the quality of the material employed, and to 
othtr circumstances into which it is not necessary to enter As a 
rule the foreshots will be run from the starting of the still down to 
25 to 30 o p Whisky will be collected from about 25 to 30 o p 
to proof the remainder, namely the residual fraction from proof 
down to water being feints In collecting the v inous fractions the 
distiller is mainly guided by the alcoholic strength of the spirit 
coming over by its flavour, and by its behaviour on mixing with 
water It is the object Of the distiller to obtain a clean spirit or 
whisky which gives as little ” blueing " that is opalescence when 
mixed with water as possible The foreshots and feints are run 
into the feints receiver the whisky to the spirit receiver The dis- 
tilkr IS able to divert the spirit coming over into either of these 
receivers at will by means of a movable arm contained m the spirit 
safe The ^irit safe is a closed vessel containing two or more 
broad funnels each of which is connected with a pipe leading to a 
feints or spirit receu cr as the case may be The movable arm fixed 
on to the pip© leading from the condensing cod can be actuated 
from without by the distiller In this way the distiller is able to 
regulate the distillation at will without having access to the spirit 
The quality of the spirit coming over is judged by means of the 
apparatus contained in the samphng safe This is another closed 
vessel containing hydrometer jars fitted with hydrometers, and with 
a water supply A small part of the spmt coming from the coil 
passes through this box into the hydrometer jars, where its strength 
IS taken by means of the hydrometers, and its behaviour towards 
water ascertained by mixing with a known, volume of the same 
The strength of the whisky collectetl vanes at different distilleries, 
but it IS generally from 25 to 30 o p The quantity and strength 
of the spirit are gauged in the spmt receiver by the revenue officer, 
and the spirit is then run into ca^s and placed m store The residue 
in the wash still Is termed *' pot ale '* or " spent Wash " the residue 


contained in the wash, and secondly to rectify it Part of the 
volatile by-products pass out in the spent wash and spent lees, 
another part is eliminated by the modification which some of these 
products undergo during storage in the feints receiver 

2 Insh Pot-still Whisky — Both as regards the raw material 
employed and the manner of manufacture, Insh pot-still whisky 
differs very appreciably from the Scotch variety There are 
a few distillers who work with malted barley only, but the great 
majority employ a mixture of from (generally) 25 to 50 % of 
malted barley and 50 to 75 % of a mixed grist of “ raw ” (i e 
unmalted) rye, wheat, barley and oats The malt is not peat 
cured The distillation is carried out m a type of still radically 
different from the Scotch pot-still The stills (of which there 
are generally three as agamst two in the Scotch process) are very 
large, ranging up to 20,000 gallons A characteristic feature 
of the Irish pot-still is the ^eat length and height of the “ lyne- 
arm,” t e the pipe connecting the still with the condensing coil 
This lyne-arm generally runs up vertically from the still for a 
distance of 10 to 20 ft , then horizontally for another 30 or 40 ft , 
again vertically for 10 to 20 ft , and is then connected to the 
condenser The horizontal portion of the lync-arm lies m a 
shallow trough fitted with a water-supply , and the temperature 
of the spirit vapours prior to their passing to the condenser 
may thus be regulated at will According to the length and 
height of the lyne-arm and the temperature of the water jacket, 
more or less of the vapours condense and are carried back to the 
still by means of a pipe running back from the horizontal portion 



Fig 8 — Diagram of single type of Irish Pot-still Plant (Messrs 
John Jameson's Distillery, Dublin ) 


of the lyne-ani to the still. The retuim pipe is fitted with a 
cock, which enables the distiller to regulate the return flow 
Occasionally there is a further return pipe for the condensing 
coU, but this IS not usuak The result of this form of plant is 
that it is possible to work up far greater quantities of wash and 
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to obtain a much higher rectification m a single operation than 

13 possible in the case of the Scotch pot-still. 

A single type ol Irish pot-atill plant as employed at Messrs 
J Jameson's, Dublin, is shown in hg 8 It will be noticed that in 
this case there is no return pipe from the lyne arm 1 he method 
of collection and of wotTcing the Irish pot-stills is a great deal more 
complicated than that described undt* the Scotch variety Three 
stills are employed and strong low wines and weak low wines, strong 
feints and weak feints are collected and mixed in varying proportions 
according to the discretion of the distiller 

3 Antertcan Pot-still Whisky — Ihere are two main varieties 
of American pot-still whisky, namely, rye whisky, m which rye 
IS the predominant raw material, and Bourbon whisky, in which 
maize or Indian corn is the chief substance employed There are 
different varieties of tliese whiskies 

“ Sour mash ” whisky is made by scalding the raw material 
with pot ale {t e the residue left in the stills from the previous 
operation), then cooling down to mashing temperature and 
saccharifying by means of malt The distillation is sometimes 
earned out with naked fire, Ixit more generally by means of 
steam which is passed into the wash (termed “ beer ** in America), 
either in a free state or by means of a coil, and then collecting 
the spirit, after condensing and subsequently rectifying by 
means of a second distillation (termed “ doubling ”) “ Sweet 

mash ” whisky is made by mashing the raw material m the 
ordinary way by means of malt The stills generally employed 
for makmg whi^y by this process contain three compartments 
situated above one another and connected by means of a curve 
pipe Live steam blown into the lower compartment c^iuses 
the wash to boil The vapours go up through the curved pipe 
into the next compajtment and so cause the contents of the 
latter to boil The vapour from the second compartment 
then passes up to the third m the same manner Ihe vapour 
from the third compartment passes into a vessel charged with 
low wines, and the vapours so obtained are finally condensed, 
forming whisky, or “ high wines ” 

4 Patent-still Whisky — Scotch and Irish patent-still or 
“ gram ” whiskies are manufactured usually with a mixed grist 
of raw and malted gram, and by means of an apparatus usually 
termed the “ patent,” but more properly called Coffey s still 
For the manufacture of patent-still whisky a grist containing 
generally 25 % or more of malted barley is employed The 
balance consists of maize together with malted trd unmalted 
rye, oats and wheat, and the mixture of grams employee' \ anes 
at different distilleries The mashing takes place as a generxl 
rule in an ordinary mash-tun, and calls for no special mention 
The fermentation is conducted m much the same way as at pot- 
Still distilleries, except that at some patcnt-still distilleries where 
bakers’ yeast is made it is conducted on somewhat different 
lines, the conditions being adjusted so as to suit the propagation 
of a healthy type of yeast of a particular type For fermentation 
of this description it is well recognized that the use of selected 
or pure yeast is necessary Ibe fermenting vessels, wash 
chargers, &c , are much the same as in the pot-still distillery 
except that they are of much larger size The “ patent ” still 
was invented by Aeneas Coffey in the early part of the 19th 
century with a view of accomplishing in one operation that 
which necessitates several operations in the pot-still, of economiz- 
ing time, fuel and material, and also of obtaining at will a spirit 
of a higher purity than that which can be got bv the pot still 
It is sometimes stated that the patent still docs not produce 
whisky, but merely plain spirit or alcohol, but as a matter of 
fact this IS not the i ase It can be so worked by selecting the 
proper materials and by running the still in a particular way as 
to produce an article which is most distinctly a potable spirit 
of the character of whisky It can also be employed by altering 
the proportion of the materials and by running the still differently 
to produce a spirit which may be used for purposes of methy- 
lation, or which may pass through the hands of the rectifier 
and emerge as plain spirit or alcohol pure and simple It is, 
however, quite impossible to obtam from the Coffey still a really 
plain or silent spirit such as that produced by some of the stills 
on the continent of Europe, m order to obtam this type of spirit. 


the product of the patent still is treated by the rectifier m a 
special rectifying still with charcoal and potash. In certain 
details the Coffey still has been modified since it was devised by 
the inventor, but m principle it has been very little altered 
Although it cloes not in some respects compare with some of the 
modem continental rectifying stills, it must be remembe'ed that 
It IS not made for the purpose of obtaining pure alcohol, and 
from this point of view it is a remarkable tribute to the mgenuity 
of Coffey that he should at so early a date have designed so perfect 
an apparatus 

The Still shown m fig 9 is one of the type designed by Messrs 
Robert Wilhson of Alloa for Scotch grain wmsky distilleries The 
Cotfey still IS a double still consistuig of two adjacent columns 
termed respectively the rectifier and an ilyser Both columns are 
subdivided into a number of chambers by perforated copper pUtes 
The mam structure is of wood firmly br ici d with iron Each com- 
partment communicates with the next by means of a drop pipe 
standing slightly above the level of the plate and passing downwards 
into a cup, which forms a water seal or joint Each compartment 
is also fitted w ith a safety valve in case of the plates choking or of 
the pressure nsing unduly At the beginning of the operation both 
columns are filled w ith steam at a pressure of about 5 lb The Steam 
at the base of the analyser passes upwards through it, and then 
to the bottom of the rectifier by means of the pipe B (termed 
the low-wines vapour pipe), and then up through the rectifier 
When both eolumns arc filled with stt im the wash is pumped up 
from the wash charger through the copper pipe A to near the top 
of the rc'ctilier whi<i it enters at the j)Oint A' The pipe A runs 
from the top to the bottom of the rectifier forrmng a double bend in 
each conipirtment and the wash (contained in the pipe) travels 
down in a zigzag course until it reaches the base of the rectifier at the 
point C From here (still remaining in pipe A) it is pumped to 
the top of the an iljscr where it emerges from the pipe and covers 
the plate of the top compartment As there is an upw ard pressure 
of steam the wash is not able to pass through the pcTforalions of 
the copper plate forming the base of the compartment but collc*cts 
until Us level n aches the top of the first drop pipe Through this 
it passes into the cup on the plate below and so out on to the next 
plate The drop pipes being trapped by the cups the steam c<innot 
pass upwards through the former In this way the wash passes 
through compartment to compartment of the analyser until it reaches 
the bottom ind then passes out by means of the spent wash siphon 
T he steam on its passage up through the analyser carries with it the 
alcoholic vapours and other volatile matters contained in the wash 
The alcoholic vapours pass from the top of the analyser to the 
bottom of the rectifier, and then upwards through the Litter from 
compartment to compartment In so doing they are gradually 
cooled by the wash flowing down through the pipe A This gradual 
cooling ciuscs the less volatile constituents to condense and so to 
flow downwards through the column until they reach the base of the 
rectifier At a ctrlain point in the upper part of the rectifier 
(marked S 111 the illustration) the bottom of the compartment in 
(jucstionis formed not of a perforated plate but of a stout copper 
sheet pierced by a fairly wide pipe w hich stands up about two inches 
above the level of the former 'Ihis is termed the spirit plate It 
IS so placed that the alcoholic vapours condense either on or imme- 
di itely’’ above it The' alcohol passes out from the spirit pi ite cham- 
ber from one of the two pipes shown m the illustration (either to the 
spirits or to the feints receiver as the cisc may be), and is then 
further cooled in order to complete the condensation by means of 
coils immciscd in flowing water, as shown in the illustration In 
order to render the condens ition still more perfect the upper cham- 
bers of the rectifier are fitted with coils through which cold water 
IS passed The vapours condensed by this f ill upon the sjiirit plate 
The vapours, which have an appreciablv lower boihng-jxiint than 
ethylic alcohol such as the aldehydes, together with a large volume 
of cirlKinic acid gas dmved from the wash, pass out of the top of 
the rccUhcr by means of the * incondtnsible gas " pipe E and thence 
to a separate condensing coil The spirit obtained is of high strength, 
generally about 64 o p The less vol itilc constituents of the wash, 
generally t<rme>d ' fusel oil “ which pass out of the b.ise of the recti- 
fier, are cooled and then passed to the oil \ csscl After the apparatus 
has been worked for some time the fusel oil which floats in a laver 
on the top of the contents of the oil vessel is skimmed olf The 
waterv layer from the oil vessel which still contains a little alcohol 
IS again passed through the apparatus to remove the last trace of the 
latter By employing the cold wash to cool the alcoholic vapours 
much condensing water is saved as compared with the ormnary 
pot still apparatus Conversely as the hot alcohol vapours heat 
the cold wish to boiling point there is a great economy of coal as 
compared with the older process 

The distillation is controlled bv an operator standing on tlie 
platform P The operator is able bv means of the sampling appa- 
ratus X to determint the quality and strength of the spirit and of 
the wash He is able by regulating the quantity of steam admitted 
to the apparatus, by modifying the rate of pumping, and by running 
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the spirit either to the spirit or to the feints receiver, as the case may 


be to control the strength and Quality of the product in much the 
same mannct as docs the pot-still distiller 

Analyser 


^0 ^plrjt fitctlutr-' 



Fig 9 — Diagram' of a Coffey Still 
Industrial Alcohol — By mdubtrial alcohol is understood spirit 
which IS employed for other than potable purposes Alcohol 
IS largely employed in the industries and arts, and for domestic 
purposes It IS chiefly used for the manufacture of varnish, 
fine chemicals and d> c-stuffs, for pharmaceutical purposes, and 
m the form of ordinary methylated spirit for lighting and heating 
Ordinary methylated spirit for domestic purposes is prepared 
in the United Kingdom by adding lo parts of wood naphtha 
and a small quantity of mineral naphtha to 90 parts of strong 
spirit This spirit mav be employed duty free for any purpose, 
except that it may not be purified in such a manner as to produce 
pure alcohol or a potable spirit Up to the year 1906 British 
manufacturers were forced cither to use this spirit or to pay the 
full duty if they wished to use any other variety As a result 
of the recommendations of the industrial alcohol committee 
of 1904-1905 the Revenue Act of 1906 contained provisions 
modifying this undesirable state of affairs Manufacturers may 
now use a special “ industrial methylated spirit,” which consists 


of alcohol 95 parts and wood naphtha 5 parts, and they may 
also, under certain conditions and restrictions, employ pure 
alcohol It is general V considered 
that the most satisfactory way of 
methylating or “ denaturing ” spirit 
intended for technical purposes is that 
which consists in adding one of the 
ingredients which would ordinarily be 
used in the course of manufacture, 
or some other ingredient which does 
not interfere with the manufacture of 
the specific article in question In 
the year 1906 the total quantity of 
“ industrial methylated spirit ” em- 
ployed m the United Kingdom was 
2,041,373 proof gallons The quantity 
of pure alcohol employed in the same 
year was 435,915 gallons, for the 
same period the total quantity of 
ordinary methylated spirit produced 
was 6,055,285 gallons On the con- 
tinent of Europe and in America 
alcohol IS used in the mdustries to a 
greater extent than is the case in the 
United Kingdom • 

The raw materials generally em- 
ployed in making industrial alcohol 
are the sugar beet, and beet or cane 
molasses, potatoes, maize, rice and 
similar starchy materials The manu- 
facture of spirit for industrial pur- 
poses in many respects resembles the 
process for manufacturing potable 
spirit, but, broadly speaking, jit may 
be said that the raw materials em- 
ployed need not be of so high a class, 
and that the mam object of the dis- 
tiller in this case is to produce as 
high a yield of alcohol as possible 
Taste and flavour are secondary con- 
siderations, although in the case of 
industrial alcohol employed for some 
purposes — for instance, for pharma- 
ceutical preparations — a \ery fine 
spirit is required When beets or 
molasses are employed for making 
alcohol, the process is a comparatively , 
simple one If beets are used the 
sugar IS extracted from them in much 
the same way as is the case in the 
manufacture of sugar itself (see 
Sugar), although in recent years a 
process for steaming the beets under 
(Messrs K Willison &. Co , Alloa ) pressure m much the same way as m 

the preparation of potato mashes has been employed The 
sugar present m the beet and in molasses is not directly fer- 
mentable It is generally rendered so by the addition of a 
small quantity of mineral acid The saccharine solution is 
then pitched with yeast and fermented in the ordinary way 
Potatoes, maize, rice and other starchy materials are generally 
treated under pressure wich steam in a close vessel termed 
a converter This method entirelv disrupts the starch cells, 
and so renders the starch very readily convertible When the 
pressure “ cooking ” is completed the mash is run out of the 
converter into the mash tun proper, where it is treated with a 
minimum quantity of malt at the most suitable temperature 
The wort obtained is, after (as a rule) removing a part of the 
husks and skins by means of special machinery, pitched with 
jeast and fermented 

We have seen above m the paragraphs dealing with the general 
features of distillery operations that the method of converting 
starch into sugar by means of malt possesses very serious 
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drawbacks Of late years a process has been discovered whereby 
these disadvantages, as far as industrial spirit is concerned, are 
entirely overcome It has been known for some time that certain 
micro-organisms (or rather the enzymes contained in them) 
possess the power of converting the starch dircctlv into ferment- 
able sugar, and further of splitting up the latter into the usual 
products of alcoholic fermentation Among the organisms of this 
description first known may be mentioned the moulds, Aspergillus 
Oryzae and Eurohum Oryzae Later A L C Calmette dis- 
covered a mould to which he gave the name Amylomyces Rouxtt, 
which was employed by A Collette and A Boidin for producing 
alcohol on an industrial scale Since then Boidin has discovered 
another mould to which he gave the name of Mucor y 9 , which 
possesses advantages over the other micro-organisms named 
inasmuch as it works more rapidly and in a more concentrated 
wort The amylo process, as this method of producing alcohol 
IS termed, is now worked on a very large scale in many countries 
The process consists in inoculating a sterile (mostly maize or 
nee) mash in a closed vessel ^vlth a very small quantity of the 
spores of the mould, passing filtered air through the liquid for a 
certain time, thus causing the material to develop very rapidly, 
and subsequently inducing fermentation bv the addition of a pure 
yeast culture The mould is of itself capable of fermenting the 
sugar produced, but it is found that the yeast acts more quickly, 
and will stand a greater percentage of alcohol, than the former 
The whole process occupies about five days The advantages 
accruing from opcratingi as is the case in the amylo process, with 
sterile worts are enormous, inasmuch as undesirable bacterial 
and side fermentations are impossible The quality and yield 
of the alcohol is owing to this fact, considerably improved The 
fact that no malt is employed leads to a further very considerable 
economy The general course of operations m the amylo 
process may be gathered from fig lo The maize or other raw 



material is steeped in the vessels AA with a sufficient quantity 
of dilute acid to convert the secondary into primary phosphates 
When the steeping operations are complete the material passes 
into the converters BB After conversion is completed the 
disintegrated material passes into the vessel C, and thence by 
means of the pipe D to the fermenting vessels EEE After 
fermentation is completed the wash passes to the still F 

It IS impossible at present to employ the amylo process in 
its most satisfactory form m the United Kingdom owing to the 
fact that It IS necessary in order to take full advantage of the 
process to employ a thick wort, t e one from which the husks 
have not been removed 1 he gravity of a wort of this descrip- 
tion cannot be taken by the saccharimeter prescribed by the 
Spirit Acts, but no doubt this difficulty will in time be over- 
come The average yield bv the amylo process is from one to 
one and a half gallons a cwt of raw material more than is the 
case with the proci.sses ordinarily employed in the United 
Kingdom 

DtsHllatton of Industrial Alcohol — A still intended for the 
distillation of industrial alcohol should be so devised as to yield 
a spirit of the greatest strength and purity in the most ec onomical 
manner Stills are now constructed which yield in one opera- 
tion a spirit containing up to 98 % of absolute alcohol, and free 
from all but the merest traces of aldehyde, fusel oil, &c (fore- 
shots and tailings) An excellent still of this kind is that of R 
Ilges He takes advantage of the fact that if a liquid containing 
15 % of alcohol is boiled, the quantity of fusel oil in the vapour 
IS equal to the amount in the remanent fluid, and that if the 
percentage of alcohol is less than 15 % the amount of fusel oil 
m the vapour is greater than that in the liquid It is therefore 
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possible, by working on proper lines, to remove the whole of 
the fusel from the mash by a single operation By subjecting 
the vapours so obtained to a carefully regulated dephlegmation, 
the fusel oil condenses, together with the steam and a certain 
proportion of alcohol — in practice 15 % By further cooling 
the liquid so obtained the fusel separates out, and, being specific- 
ally lighter, rises to the surface of the watery spmt, and is then 
easily removed This form of still is so arranged that any change 
from the correct temperature necessary for the adequate separa- 
tion of the concentrated “ feints” into two layers is automatically 
corrected by the admission of more or less cooling liquor to the 
refrigerating pipe coiled round the dephlegmating column 
The “ foreshots ” (aldehyde, &c ) are removed by submitting 
the alcoholic vapour passing through the mam dephlegmator 
to further purification The Ilges apparatus yields three con- 
tinuous streams of fine spirit, fusel oil and foreshots respectively 

By-products of Fermentation and Dtshllahon — The main con- 
stituent of spirits IS, of course, ethyl alcohol — spirit of wine — 
but all spirits contain small but varying quantities of by-products 
and It IS by these that the character of a spirit is determined 
The by-products are mainly formed during fermentation, but 
are also to a certain extent pre-existent in the raw materials, 
or may be formed during the operations preceding and succeeding 
fermentation The nature of the by-products is complex, and 
varies sensibly according to the raw materials employed and 
the methods of malting, mashing, fermentation and distillation 

The by-products may be classified as follows («) higher 
alcohols — usually going under the name of fusel oil, \b) esters, 
(c) fatty acids, (d) fatty aldehydes and acetals, {e) furfur}! 
aldehyde , (/) terpene, terpene hydrate and ethereal oils , 
and (g) volatile bases The higher alcohols consist of mixtures 
of fatty alcohols (C„H^„ + ^OH), containing three or more atoms 
of carbon in which, as a rule, amyl alcohol (CjH,^OH) predomi- 
nates The fusel oil of British pot-still spirits is chiefly composed 
of amyl and butyl alcohols, whereas in patent spirits propyl 
alcohol preponderates, that is, in the finished or fine spirit, since 
the fusel oil separated from patent spirit m the course of distil- 
lation consists mainly of amyl and butyl alcohols Broadly 
speaking, the higher alcohols present in pot are of higher mole- 
cular weight than those in patent spirits Potato fusel contains 
a high proportion of isobutyl alcohol, gram fusel of n-butyl 
alcohol The acid present m spirits is chiefly acetic acid, but 
small quantities of other acids are also found The esters, 
formed by the interaction of alcohols and acids chiefly during 
the fermenting and distilling operations, consist almost entirely 
of fatty acid radii les m combination w ith ethyl and, to a minor 
extent, amyl alcohol Ethyl acetate (acetic ester) is the mam 
constituent of the esters, the others being mainly ethyl valerate, 
butyrate and propionate Oenanthic ether (ethyl pelargonate) 
is one of the characteristic esters of brandy b urfuryl aldehyde 
(furfurol) IS a characteristic product in pot-still spirits, although 
it occurs to a greater or less extent m patent spirits according 
to the degree of rectification It is probable that the furfurol 
IS formed by the splitting up of a part of the pentoses contained 
in the wort It was formerly thought that its occumnee m 
relatively large quantities in pot-still spirits was due to the char- 
ring effect of the action of the fire gasis on the carbonaceous 
matter adhering to the bottom and sides of the still, but the author 
has shown that this is not the case, inasmuch as he has found 
that spirits distilled by means of a steam jacket instead of direct 
fire contain quite as much furfurol as those distilled in the old 
way Terpene and terpene hydrate are i haractenstic constituents 
of gram fusel Although the ethereal oils appear to play an 
important part in determining the character of a spirit, too little 
IS at present known of these substances to warrant any closer 
description 

E^ect of Maturing on the By-products — That potable spirits 
(excepting, of course, pure alcohol) and wine are greatly improved 
by age is an undeniable fact, and one that has been recognized 
for many hundreds, and even thousands, of years Thus m 
the gospel of St Luke we have the statement “ that no man 
having drunk old wine, straightway dcsireth new for he saith, 
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The old IS better ” And again in the Apocrypha, “New friends 
are like new wine when it is old, thou shalt drink it with 
pleasure ” There is little doubt that the beneficial effect of age 
on the character of spirits is due to the changes effected m the 
character and quantity of the by-products, but the exact nature 
of these changes is by no means clear Such improvement as 
takes place is apparently connected in some way with the free 
access of air to, or rather the satisfactory ventilation of, the 
containing vessel, for spirits preserved entirely in glass undergo 
relatively little change, cither in taste or in chemical composition, 
whereas cask storage materially affects both these factors 

Concerning the changes which take place during maturation, 
it was formerly believed that the higher alcohols decreased with 
age, and that the mam reason of the improvement noticeaWe 
m mature spirits was due to this fact 1 he author has, however, 
shown conclusively that this is not the case, but that on the con- 
trary the higher alcohols generally increase during maturation 
This decrease is not absolute, but only relative, and may be due 
to the fact that the higher alcohols axe less volatile than ethyl 
alcohol There is a decided inuease during maturation of both 
the volatile and non-volatde acids On the whole also the 
esters and aldehydes generally tend to mcrease, but not to so 
^eat an extent as was formerly believed to be the case There 
IS, however, a marked decrease in regard to furfurol The type 
of cask exer/94ses a marked influen< e on the course of maturation , 
and, as regards whisky, spirit stored in a sherry cask undoubtedly 
matures more quickly than that contained m a plain wood cask 
The relative humidity of the cellar in which spirit is stored has 
a very great effect on the course of maturation In a very damp 
cellar the spirit will lose alcohol very rapidly and as a result all 
those (hanges which are fa\ cured by these conditions will take 
place with relative rapidity On the other hand, m a very dry 
cellar the loss of alcohol is relatively smaller than that of water 
(cf Schidrowitz and Ka>e, /cum Soc Chem , June 1905) 

Phystologtcal f^ffeds of Spirit By-products — The nature of the 
physiological effects produced by the ingestion of spirits varies 
considerably, not only according to the class of spirit (* e 
whether whisky, br 4 ndy, rum, &c ) consumed, but also with its 
condition (i e whether new or old, and so on), and there is no 
doubt that the causation of these phenomena is intimately 
connected with the nature and quantity of the by-products, to 
which, as has been already said, the character of the spirit is 
due Commenting on a statement in Baiky’s Book of Sports to 
the effect that wine and brandy had a tendency to make a man 
fall on his side, whisky to make him fall forward, and cider and 
perry to make him fall on his back, Sir T Lauder Brunton 
{Evidence, Spirits Committee, i8gi) suggests that these state- 
ments — if correct — might indicate definite injury to various 
parts of the cerebellum Thus, if the anterior part of the middle 
lobe of the cerebellum is injureci, the animal tends to fall forward, 
when the posterior part is affected, the head is drawn backwards, 
&c Brunton is inclined to believe that the varying action of 
different spirits may be due to the specific action of specific 
products on the separate nerve centres Thus the cause of the 
epileptic convulsions produced by the injection of absinthe has 
been traced to the specifii action of the chief flavouring agent 
of this liqueur 

In view of the doubt which modern research has thrown on the 
older theories, to the effect that the improved cliaracter of a 
mature, as compared with a new, spirit is due to the decrease in 
the quantity of the higher alcohols (i e the fusel oil), a discussion 
of the specific action and relative toxicity of these bodies may 
seem superfluous, more especially as they occur in quantities 
which are apparently incapable of producing serious effects As, 
however, there is ccmsiderable reason for bebeving that the 
higher alcohols do influence, at any rate, the flavour of the spirit 
a brief reference to their physiological action seems to the 
author not out of place Broadly speakmg, the toxicity of the 
fatty alcohols increases with their molecular weight Dujar-din- 
Beaumetz and Audig 4 found that the lethal dose for dogs was 
5-6 grammes per kilo-body-weight for ethyl (ordinary) alcohol, 
3 75 grammes for propyl alcohol, i 8 grammes for butyl, and 


I. s grammes for n-amyl alcohol It is interesting to note that 
the experiments of these investigators were conducted chiefly 
with the pig, as the digestive organs of the latter animal are very 
similar to those of man, and also because the pig is apparently 
the <Hily animal which willingly takes alcohol with its food 
With regard to the action of spirits generally, the investigators 
named above found that the digestive organs of pigs fM for 
thirty months with pure alcohol alone were not affected, whereas 
the animals treated with similar quantities of imperfectly purified 
spirit (whether derived from the beet, the potato or from grain) 
suffer^ considerably 

Of late yeaxs the attention of pharmacologists has been 
directed to furforol especially, and the aldehydes generally, 
as being, at any rate m part, the cause of the unpleasant after 
or by-effects of certain spirits Curci and others showed that 
furforol m certain doses is poisonous to animals Brunton and 
F W Tunnicliffe demonstrated a poisonous action of this sub- 
stance upon man, and, comparing the after-effects upon animals 
of spirits containing, and freed from, aldehydes, found certain 
impxirtant physiological differences between them I Guareschi 
and A Mosso first drew attention to the fact that numerous 
samples of reputedly pure spirits contained small quantities of 
certain volatile bases of an alkaloidal nature They apparently 
belong to the pyridine senes, and have effects similar to those of 
stry< hnine E Bamberger and Einhorn discovered the presence 
of pyridine, dimethylpyndine and other bodies belonging to 
tbe same series, m commercial fusel oil. It is possible that the 
existence of these volatile bases m spirit may have given rise 
to the — on the face of it absurd — suggestion that tar bases have 
been used as adulterants of whisky It appears likely that the 
formation of the bases in question is connected with the use of 
inferior or decaying grain or maize Thus the spirit produi ed in 
Sweden in 1879 was particularly bad and had very curious effects, 
and it was found, on investigation by M Husz, that it had 
actually been largely prepared from decomposing grain More- 
over, C LomViroso discovered an alkaloidal body in decayed 
maize, the action of which was not unlike that of strychnine 
The quantities of these bases which have been found in spirits 
arc very small, but it must be remembered that substances are 
known — such as abnne, for instance — which have marked effects 
m practically unweighahle quantities It is possible that these 
volatile bases may be responsible for some of the effects — veiy 
similar to alkaloidal poisoning — produced by crude spirits such 
as Cape “ smoke ” and the cheap Portuguese liqueurs 

Having described the nature and effects of spirit by-products, 
and the changes occurring m them durmg storage, the question 
that arises is How is the knowledge gained by scientific research 
in this direction applied m practice ? It may be said that the 
old adage “ prevention is better than cure ” holds good in the 
spirit industry as elsewhere, and the distiller, therefore, tries as 
far as possible to avoid the formation of those by-products which 
are objectionable, or at any rate to remove them during the 
course of manufacture These methods for obtaining a satis- 
factory potable spirit are so far, however, only successful up to 
a certain point, and the distiller is therefore bound to have 
recourse to prolonged storage or to one of the many artificial 
processes of purification and maturing, the majority of which 
have been devised — ^with varying success — during recent years 
Referring, in the first place, to what may be called the natural 
or “ preventive ” methods for the production of a well-flavoured 
spirit, It IS necessary (a) that the water-supply (for steeping, 
mashing, &c ) be a good one, {b) that no mouldy or inferior 
material be used, (c) that mashing heats be kept within reason- 
able limits, {d) that refrigerators be constructed so as to avoid 
bacterial infection, (e) that the “ souring ” of the wort be con- 
ducted on proper lines, (/) that a favourable and vigorous type 
of yeast be used, and (g) that stills, &c , be kept perfectly clean 
Commg next to the methoils ordinarily or frequently employed 
by distillers for eliminating the undesirable by-products, which, 
despite all care, are formed in the course of manufacture, the 
most important undoubtedly is purification by rational fractional 
distillation By properly regelating the distilling heats, by 
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a well-devised still, both m the first iristance and also for 
rectitying, a product very free from fusel oil, and especially 
from fatty aldehydes and volatile ethers, may be obtained 
The removal of acids — objectionable chiefly on account of the 
unpleasant decomposition products which they form in still — is ■ 
carried out by neutralizing the still contents with an alkaline 
medium The alkali so used also decomposes undesirable 
esters, and retains some of the aldehydes For the elimmation 
of fusel oil, treatment with charcoal is the most common method 
Luck has suggested for this purpose the passing of the alcoholic 
vapours through petroleum, which is said to absorb the higher 
alcohols much more easily than it does ordinary spirit, and some 
distillers have succe^ sfully tried the method of V Traube, which 
consists in treating the spirit with a saturated aqueous solution 
of various inorganic salts This causes the formation of a super- 
natant layer*, which is said to contain practically all the fusel oil 
as well as the ^eater part of the foreshot by-products, * e fatty 
aldehydes, (&.c ^ 

Finally, there remain for consideration the arttfictal maiurw^ 
processes These are exceedingly numerous, but it may be said 
at once that the great majority of them are hardly to be taken 
seriously Urns one inventor, acting on the alleged fait that 
spirits are improved by lengthy journeys, suggests that a 
mmiature railway, with numerous obstacles to augment the roll- 
ing and shaking action, be laid down m the distiller’s ware- 
house Of the methods worthy of lonsidcration miy be men- 
tioned, first, those depending solely on the action of currents of 
air, oxygen and ozone Ihcv exist m numerous modifications, 
but the principle involved, broadly speaking, is to pass a current 
of hot or cold air or oxvgen, or viltemat<. currents of hot and cold 
air, or a current of ozonized ur, through the liquid, with or with- 
out pressure, as the ca e may be A( < ording to the patents of 
E Mills and J Barr, new whisky rapidlv acquires the character 
of the mature shcrry-ca’^k stored spirit if the action of alternate 
hot and cold air currents be assisted by the addition of a little 
shtrrv and a minute trace of sulphuric acid, the latter being 
subsequently neutralized by lime Secondly, there are the pro- 
cesses whu h make direct or indirect use of the electric airrent 
Of the indirect methods in this dass may be mentioned that of 
Hermitc, winch consists essentially in adding an elt ctrolyscel 
solution of common salt to the spirit, and subsequently redistill- 
ing Ihirdly, the processes which rely on accelerating natural 
e ask action by artificially reproducing the conditions attendant 
on the latter in a purposely exaggerated or heightened form 
One method strives to obtain this object by heating the spirit 
under pressure in an atmosphere of oxygen in a vessel containing 
a quantity of oak shavings 1 his process certainly seems calcu- 
lated to remo\ e a portion of the by-products, for the “ grog ” 
obtained in A 11 Allen’s experiments by steaming the staves 
of an old whisky cask contained apprec lably more fusel oil and 
esters than commercial whisky 1* ourthly, we have the methods 
(. hiefly dependeJnt on the action of cold R P Pictet, bv cooling 
a new brandy to—8o° C , is said to have obtained a liquid which 
had apparently acquired the properties of a twelve-year-old 
spirit R C Scott’s pioccss consists m energetically treating 
spirit which has been cooled down to o° ( with dry filtered air, 
and the operations are so conducted, it is said, that there is no 
lo',> of alcohol or of the important aromatic esters According 
to the published data, the quantity of the fusel oil is materially 
reduced by this method, and the quality of the spirit much 
improved None of the above processes has apparently (although 
in practice they may give satisfactory results) l>een devised with 
a view to effectmg the direct removal of those specific substances 
(furfurol, other aldehydes and volatile bases) which later research 
has shown to be present to a greater extent m new or inferior 
Spirits than in the matured or superior article, and to some of 
which, at any rate, owing to their acknowledged toxicity m 
verv small quantities, it is more than reasonable (as Lauder 

1 The above chiefly applies to industrial spirit, in the manufacture 
of which a product which is practicilly pure alcohol is desired 
These methods can only be used to a liirited extent by whisky and 
brandy distillers, for a complete removal of by-products also entails 
destruction of the spirit’s character 
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' Biuntnn and Tunnicl^ffe 1 \^c pointed rut) to suppose that at 
least a part of the evil effects by drmkmg new or inferior spirit 
may be ascribed In this connexion a patent taken out by J T 
Hewitt IS of interest, inasmuch as it deals with the problem of 
spirit purification on seemingly rational scientific lines This 
patent takes advantage of the fact that furfurol and similar 
aldehydes can be removed from spirits by distillation with phcn> 1- 
hydrazme-sulphonate of soda, which salt forms non-volatile 
products with the substance m question S ) 

SPIRITUALISM, a term used by philosophical writers to 
denote the opposite of materialism, and also used m a narrower 
sense to describe the belief that the spiritual world manifests 
Itself by producing in the ph>sical world effects inexplicable 
b^ the known laws of natuie It is m the latter sense that it is 
here discussed The belief m such occasional manifestations 
has probably existed as long as the belief in the existence of 
spirits apart from human bodies (see Animism, Magic, &c ), 
and a complete examination into it would involve a discussion 
of the religions of all ages and nations In 1848, however, a 
peculiar form of it, believed to be based on abundant experi- 
mintal evidence, arose in America ard spread there with great 
rapidi tv, and I hence over the civilized world To this movement, 

I whu h has been called “ modern spiiitualism,” the present article 
IS confined 

'Ihe movement began in a single fami’> In 1848 a Mr and 
Mrs Fox and their two daughter., living at Hv desville (Wav ne), 
New York, were much disturbed by unexplained knockings 
A.t length Kate Fox discoxercd that the cause of the sounds was 
iiitelhgent and would m ikc raps as reejuested, and, communi- 
f uion being established, the rapper piofesscd to be the 
of a murdered pedlar An investigation into the matteiAvas 
thought to show that none of the box family was concerned m 
producing the lappings, but the evidence that they were 
not concerned is insufficient, although similar noises had been 
noticed occasionally m the h'^us^. before they lived there It 
was 1 owever, at Rochester, v/herc the two Fox girls soon after- 
wards went to live with a married sister (Mrs Fi^h), that modern 
spiritual! .m assumed its present form, and that communication 
I was, as it was believed, established with lost relatives and 
deceased eminent men The presence of certain “medium. ’’ 
was required to form the link between the worlds of the living 
and of the dead, and Kate Fox and her sister were the first 
m{ diums Spiritualists do not as yet claim to know what special 
qualities m mediums enable spirits thus to make use of them 
I he earliest communications were earned on bv means of 
“raps,’’ or, as Sir Wil’inm Crookes calls them, “percussive 
sounds ” It was agreed that one rap shauld mean “no ” and 
three “ yes,” while moi e complicated messages were — and are — • 
obtained m othev ways, such as calling over or pointing to 
letters of the alpl labet, when raps occ ur at the required letters 
The idea of communicating with the departed was naturally 
attractive even to the merely curious, still more to those who 
were mourning for lost friends, and most of all to those who 
believed that this was the commencement of a new revelation 
The first two causes have attracted many incjuirers, but 1 is the 
last that h.i s ch’efly given to modern spiritualism ils religious 
aspect M any came to witness the new wonder, and the excite- 
ment and J nterest spread rapidly It should be noted that expec- 
tations fa vourablc to the new idea had already been created bv 
the inter cst m me smen^^m and the phenomena of hv pnotie tranc e 
(sec H\ pnotism), widely diffused at this time both in Amcnc i 
and E nrope It was believed that information about other 
world ^ and from higher intelligences could be obt lined from 
perse ms m the sleep-waking state Andrew Jackson Davis was 
m /vmenca the most prominent example of such persons, his 
wo rk. The Principles of Nature, Her Divine Revelations (New 
Y ork, 1847), was alleged to have been dictated m “ clairvo>ant ” 
Lrance, and before 1848 his followers were expecting a new 
religious revelation Many reputed “ clairvoyants ” developed 

I into mediums {qv) The “spiritualistic” movement spread 
like an epidemic “ Spirit circles ” were soon formed in manv 
families There is very little evidence to show that medmmship 
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arose anywhere spontaneously but those who sat with the 
Foxes were often found to becpme mediums themselves and then 
m their turn developed medm^ship in others The mere reading 
accounts of stances devijlaped the peculiar susceptibility 
^ome persons^ while pthers^ who became luejdiums, ultimately, d^d 
only after prolonged and patien^t "lyavtuw 
There seems to have been little pya^pc^l interest m spintual- 
ism in Englan)i ^ ^^52. wj^en its j^rsjt development took the 
lorm of a mania for table-turmng )t This seems to have 
prevailed al^ over Europe m 1853, In Eijgland k was greatly 
stimulated by the visit 9! Mrs Hayden, a professional mediuip 
from Boston, m the winter of 1852-1853 Daniel Dunglas Home, 
the nm^t Wainm of impoft^nce who appeared m Tondnn, 
ov^r from America m 1855, and for mnny ye^s, almost ah ^>9 
chipf mediums for pfiys^eal pbpnnmena knowp in England came 
frpm the United $taljes It was at ;^ighle> m Yorkshire — 
where also the first Eng^i^h, pcri9d?i^*^L the Yorhshji^^ Si^r^ual 
Telegraph, wa^ published 'n 1^5:5 ^od pnyvards — fhat spiritual- 
ism as a religious movimient first made ajny 11^ ^gla«d> 
but ttys t|)ough if spj-qad raffeer widely* capnot be 

said t9,have affaipcd at i^y tinje vt/y vigoroys pryportfops It 
had talf^ ipprn ip it'l ordinal homp m the United States 
^ Afporiya, ^nd^ thence it has spread in some degrpe to most 
Christian countries Novi'here, however, has there been much 
religipus ofc^uni^ion in comiexijon vpfh it, tfie forep of the 
movement ^ms to have dei lined rat^r than increa^b 
In 1^9 presept prUclp it is impossiblp tp give an exhaustive 
catalogua^f thp Bhenpipppa anfl modes of communication of 
mod^ spiintiialism ® The grcatijr part of the phenoyiUB^ may 
be divided ipfo two (;lasa<-S To the first belong what may bip 
called the pky^cal^ ph^nar^nq (qv) of spjfitjva^ispi — those, 
papi^l},, \yhiph, if cprrcctly observed tp cpnscions 

9r pncpnspious triebcry,'' npr to luilhicipatiop 9r 41n£>ni>n, op t^e 
part of the qh^vprs, exhibit a force aqtjj^dn tfip phy^tppl world 
hithepto urfhnpfvp to spiencp The eaiilip^t of thqse j^enomena 
wqrp thp ra^ already spoken ot and otficF soupds occurring 
without apparent physical capse, and the simdprly mysterioup 
movepients of fumiture and other ob}ects, and these were shortly 
fpllowed by thp rmging qf bellfi an d pfayihg of mps*oal instruf 
ments Late^ fo|lp.\vqd tfiq appejp-iance pf hg^1^‘>j qfJ‘asi“hum*'-9 
voices, mwesd pounds, prpdnped, if , ■? spid, wfthput instruments-, 
tlip ' nfatpriahaation ” or prpsepce ip ma^ripl fowp what 
seemed ito be humaiu hand? ajid fppeft, apd of ppmpicte 

figures, alleged to bp npt, tho&fl of any per^op presepti, apd sopier 
times clairapd by witnesses a^ decetvspd relptiye^, ^‘ps^php- 
graphy," or^‘ difept writing and dfpwrng," asserted to be dpne 
without bupipiir, mtcrveptipn, “ spinti-phpfogriuifiiy,’' 0^ tfie 
appearance^ on pljqtcigraphic ^at«s of h uipafl apd ptfier forms 
when no coup^teppart was visible hpfore Ihp tfaynera to apy bwt 
specially endovf^ spers,^ unfastening of cords aad bppd^i, 
elongatiop of medium’s, body, handimg i7f red-hot cppis, 
and the apparent passage, of soIh^ thr<»4gh Bohd% 
dwintegrafipn 

The second cla^s of pl>eu9mopa, wfiiph WU may oajl thp 
autojpafic, consists m tabip-tiitmg and tuiniing wtb oontapt, 
wntmg, di-awing, &c, through, th<piniediumr> Mncf, coa.yjilfivp 
movements and involuntary danping, entran-cenu mt, h'imiOO- 
speakipg, aud personation by thp mpdmm,of depeat .edi fiersoiip 
attributed to temporary “possession ” ($->«,), swmg ?pfntssand 
visions and hearing phantom voices- rbjs class ^ 
to some of the phenomena of hypnotisn) apd/of cerf^ ntyvous 


complaints, to certain epidenucs of the middles ages/ and tq 
phenomena fiaye occurred at some religious rqvivah. 

fn j§i third, cla^.mmst be placed the cure of disease by hegffrig 
mediums This bplppgs to medical psychology, and cappot 
he studied wart from hypnotic treatment of disease, from 
pmy wefcreg^gpiafd power of suggestion {gv\ frpm ' faitfi 
curW’ “ fPind cures,” “ Christian Sviepce apd ourqs coppiecl^d 
With qthar^foFms of religious belief (spe FAiTii-IfeA,ii.iW9X 
Phgnoin^ feUmg mto the automatic cla^ are much thp 
naost cppmiOPf The investigation <rf Carpenter on uncopsdWP 
cerebratitm aiid of Faraday on unconscious muscular action ? 
show^ aariy m the movement that if was not necessary to loolt 
OUtsrdp flTCdVim’s own personahty for the explanation of even 
iPteUigent communication? unconsciously conveyed through 
table-tilting, autmnatic writing anfl trance-speakmg — provided 
the mattpr commiwicar^ was not beyond thp range of tfip 
medmsft’s own knowledge or powori. And thp whole subject of 
the action of the subconscious personahty — the “ subhmmal 
self ” — ^has sipee beep m^e fuUy worked out by psyebologpsts 
and wtabjy by F. W, II Myers " No one couver^nt with the 
facts now doubts that what looks like possession or mspiratipp 
by an extprnaji inteUigenoe may generally be accounted for by 
subconscious menjatirofi, so that m alj cages where no material 
effects are prpdwc^ except such, a? cap be attributed to the 
ncmacuiar action of thp medium, the evidence for a supernormal 
interpretation nau.5t depend op, the content of tl>e communication 
Spiritualists maintain Ibat true information is received, which 
IS provably unknown to the medium or other persons present, or 
which at least 15 expressed m a manner obviously beyond their 
powers, and they attribute this to extra-corporeal mtelhgenfes. 
Others, while »o^ gbmg so far as tins, admit that the oontent ef 
th« commujiications does occasionally exceed the medium’s 
knowledge and aJ3(ords evidence of telepathic ooieattunication 
(see TBLEPAiav) between living persons Probably most per- 
sona who have studied the subject would now be mchned to 
go this length, and thece is some evidence, notably m connexion 
with the traaces of an American medmm, Mrs Piper, ^ which has 
conviDted some giood oliservets that the hypothesis of occasional 
communication from deceiised per'.ons must be seriously eotpr- 
tamedi* Recently the Society for Psychical Research has 
ebtamed from various perwins automatic script affording 
important new matenal for mvestigatiwx and which pruna facie 
supports the spuatuabatic hypothesis Whether or not further 
stu^ of the scripts of tbese wntcra confirms, this hypothesis, it 
canpot Had to thrqw hgljt on the nature of the intdligejoce m- 
volvedi The scripts cemtam some matter unkn own to the writers 
and m particular show interconnexions with each other not to be 
accounted for by knowledge normally possessed by the writers.^ 
At no period effrthe spimtualistic movement has the-cksSvOf 
physical phenomena been accepted aLtogetheo without 
Moat spiPituaUsts knpw that much fraud Inconnfixion.wlththem 
has been, discovered^fretjuently by spintuabste thumselVes-r- 
^and that the oixiditions favourable to obtaining them are often 
suck aaf avour fraud It is with) a full knowledge of these difffeu.!- 
pes m the way of investigation that t^iey mAmtam that un- 
mistakably genuine phenomena are 06 constant OQtu-rrenoe 
Many vohimds contammg accounts of such phenoip'^OA have 
been pnhted, and appeal i& often made to tlie nPiss of! evidence 
so accumulated No physical scipncd can amay a titbe ofc the 
mass orf evidence by whidnj payohism ” (« what is usually called 
spiritualism) is suj^ioried/’ says Serjeant LixxJ^ But the 


^ * Tt IS possible that Ihc family of Dr Phtlps were unawan * of the 
Rochester knockinRs ” when the disturbances liegan m* his ' house 
It Stratford. ,^imecpcvt. in 1850 (see Capron SfmttH 9 i*m. 

is Fficls Ac ), but thjtse disturbances aa recorded have, no t ios;i^ 
cserablance to the ordnmry occurrences at a spininalisbc. s^, wee 
h in those which took plkce at Tedworth in if.dt ^tec Gfanvi'H'S 
'•adducismus Tnumbhatus) and at Staiiensik in t8of> (gf^i Herne 
von Prevorst), and othars too numerous to metitiom 
3 See the artmles on Psychical R^earch Macic Conji;riv& l 
KutoMatiSm , Divination Crystal Qazing , Hypnotism i Appari- 
IONS , IIaLI UCINAtlONS , Hauntings &C I 

8 There have beensevcral professional photographers (all detected 
1^ fraud, sooner or lateij; who made/ it jtk^ir bufyiwss to- take photo. 


graphs which should coptain besides the normal sitter, representa- 
tions- of 'deceased friendisl For an accou-rtt of. th^ see Ptbe^edm^^ 
oftho SocteH^' 1 <» Pv/chtMl Beseareb, v«. 2$(8^ 
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of these accpu|itsf have scarcely apy scientifv; vuUie 
Spiritualists have, as a rule, sought to^opvipce not hy t^sti|nony 
hut by ocular demonstration Vet, if there not a mass of 
scientific evidence, there are a nujnb^i; ot^wjitnesses — amqng them 
distinguished men of science apd others of undoubted intelli- 
gence — wfio haye convmced themselves by observation that 
phenpmena occur which cannot bp ex^amed by, known Causes, 
and this fact must carry weight, even without careful records, 
when the witnesses are otherwise known, to, be competent and 
trustworthy observers j 

Among proposed nprmal epcpUnations of these phenomena 
that of hallucination (? v ), including lUuaion as to what is seen 
almost amounting to hallucination, deserves careful considera- 
tion, Sensory hallucination of several persons together who are 
not in a hypnotK state is, however, a rare phenomena outside 
the seance room not therefore be lightly assumed withm 

It, nor IS it in most cases a plausible explanation where there is 
general agreement not only of all the witnesses but of tpore than 
one sense as to what is perceived, as distinguished from what is 
inferred Nevertheless something of the kind seems occasionally 
to have happened, especially at some of the stances with Home ^ 

What may broadly be called “ conjuring ” is a much more 
probable e;?cplanation of most of the recorded phenomena, and 
in the vast majority of cases the witnesses do not seem to have 
duly appreciated tfie possibilities of conjuring, and have con- 
sequently neither taken sufficient precautions to exclude it nor 
allowed for the accidental circumstances which may on any 
particular occasion favour special tricks or illusions The ex- 
periments of S J Davey and H Hodgson should be studied m 
this connexion ^ At a sp^rituafistic seance the medium has 
the privilege of fading whenever fie pleases and there is seldom 
any settled programme- circumstance^ very favourable to 
deception. As it was put by Mr Stainton Moses, a leadmg 
spiritualist and himself a medium, who wrote, under the notn de 
plume of “MA (Oxon,)” “In 99 out ojf every lop cases 
people do nat get wjiat they want or expect , Test- after test, 
cunningly devised, on whum the investigator has set his mind, 
IS put aside, and another substituted ” ^ In other words, the 
evidence is rarely strictly eypenmcntal, and this not only gives 
facilities for fraud, but makes it necessary to allow a large margin 
for accidents, mistakes and malobservation It may be urged 
that if none of the phenomena is genuine we have to assume 
a large amount of apparently aimless trickery in non-professional 
mediums But it must be Iximc in mmd that the most excellent 
moral character in the medium is np guarantee against trickery, 
unless it con be proved that he was in no abnormal mental 
condition when the phenomena occurred, and extraordinary 
deceptions are known to have been carried on by hysterical 
patients and others with no apparent motive, 

Qne of the possibilities, to be allowed for is that of exceptional 
muscular endpwmcot or anatomical ppcuharity in the medium 
For instance, it is not very uniommon to find persons who can 
make loud sounds by partuUy dislooatmg and restormg the toe, 
knee, or othpf joints, and some experiments made with the Fox 
girls m 1351, supported the view that they made rap^ by this 
method 

Besides the general arguments for supposing that the physical 
phenomena of spiritualism may be due tp conturmg, there are 
two special reasons which gam m force aa time gpes on, (r) 
Almost every medium who has been prominently before the 
public has at some timo or otlier been detected in fraud, or what 
qannot be distinguished from fraud except on some violently 
improbable hypothesis, and (^\ although it is easy to devise 
experiments of various kmds wlych, by eliminating the neces- 
sity for continuous observation on, the part nl the investigator, 
would place certain phenomena above the sosptcion of conjur- 

1 bee, BepOfi ohj Sptntuaham of thotCommttea ofi the London 
J^ialecttcal Sactfty (11871), np 207, 367^5^, §oeaJso Gufdiensmbhe, 
De la, rialtU des espnfs (1857), P ^6, ajSp Maxwell, Pd^nomifnes 
psychiques (1901) 

^ See Proceedings of the Society for Psychical Roseafchf iv ^71 
vih 253 
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; mg, there IS no good evidence that such experiments have ever 
succeeded. 

Nevertheless there does exist evidence for the genuineness of 
the physical phenomena^ which deserves consideration Ctfatfi 
Agdnor de Gaspann, in hia Tables tournantes (Pans, 1854^, give? 
an account of what seem to have been careful experiments, 
though they are hafdTy described, m sufficjent detail to enable 
us to form aA independent judgment They convmccd'hfm that 
by spma unknown force tables could be got to move Without 
contact The experiments were conducted with his own family 
and friends without profesgiopal mediums, and m some gf 'them 
he assisted by M, Thury, professor of physics at Geneva, wfto 
was also convinced of the operation of an unknown force •* The 
minutes of the sub-compiittce No i of the committee of the 
Dialectical Society (lip cit pp 373-391) report that tables moved 
without contact, whilst aff the persons present knelt on chairs 
(the backs of which were tprned to the tabic) with their hands 
on the backs The report, however, would be of greater value 
if the names of the medium and of the working members of the 
committee were given — we onjy know that of Serjeant" Cbx— 
and if they had written independent acuamts of what the) 
witnessed Su William Crookes has published accounts of 
striking experiments and observations with D D Home, which 
have Mt him convinced of the genuineness of the wide range 
of phy^cal phenomena which occurred through Home’s medium- 
ship.^ Of wnaiderabie interest again are tlie experieiiLes of 
Mr Stainton Moses between 1870 and 1880, of which the best 
account has been compiled from contemporary recxirds by 
F W. H Myers m two papers published in the Proceedings of the 
Soct^y fat ‘ Psyghtcal Research^ More recently several men of 
science, including Sir Oliver Lodge in England, Professor Charles 
Rirhet m France, and Professors Schiaparelli and Morselh m 
Italy,, h<*vie convinced them!»clves of the supernormal character 
(though not of any spintivolistic explanation) of certain physical 
phenomena that have occurred m the presence of a Neapolitan 
medtum, Eusapia Palladino, though it is known that she fre* 
quontJy practise^ deception ^ M Joseph Maxwell of Bordeaux, 
has published atcountsv® of raps and movements of objects 
without contact, witnessed with private and other mediums, 
which he appears to have observed with care, though he does 
npt describe the condition^ sufficiently for others to form any 
independent judgment about them 

The mternst m spiritualism, apart from Sdentific curiosity 
and mere love of the marvellous, is partly due to the belief that 
I trustworthy information and advice about mundane matters 
can be,obtained through mediums — to the same impulse in fact 
which has in all ages attracted inquirers to fortune-tellers 
The more thoughtful spiritualists, however, are chiefly interested 
m the assurance of life and progress after death, and the moral 
and religious teaching, which they obtain through automatic 
writing and trance-speakmg It was discovered very early 
in the movement that the accuracy of these cornnjunjcations 
could not always be relied on » but it is maintained by spiritualists 
that by the intelligent exercise of the reason it is possible to 
judge whether the communicating intellig^ce is trustworthy, 
especially after prolonged acquaintance with particular intelli- 
gences, or where proofs are given of identity with persons known 
to have been trustworthy on earth Such intelligences are not 
supposed to be infallible, but to have the knowledge of spirit 
life superadded to them earthlv experience Stijl the agreement 
between oommunirations so received has not been sufficient!) 

* See Thury* Les Tables tournantes considirMs m point de lue dfi 
la question, de phyftquagfnhafe qui s v raitucJie (Ceneva, 1855) 

» Quart Jaurn^ot Science (July and Oct 1871, rcpuMished with 
other pimcrs by Crookes, under l^ie title of Researches on the Pheno^ 
menu of Spiritualism {iSj^-xRp,) See also his Notes of S^Sancos with 
D D Homes’* Pyocsodings of tksSoctotyfpriPsi'ehi4i(d lief mrei vipS, 

* Proofed^s of the ^oetety for Psychical Research, ix 24$, xi 24 

^ See E Moisi^li, Psicologia e spirtpsnio (1 unn, 190^ , C? also 
I Bulletin de Vmstitut gfniral ps\choTog‘tque (J^ov -Dtc 190S), and 
Proceedings of the Soctet\ for Psvthieal Research xxm 306 

* Maxwell, Z.M PMnemints psvehtqucs (1st edi. Pans, I903)» 
There i^fil^iW-FPghgh ti?anslatiQn entitled Metapsychii^aiPhenoneafi^ 
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great for anything hko a universal spiritualistic creed to have been 
arrived at In hrance the doctrine of successive reincarnations 
with mteivals of spirit life promulgated by Allan Kardec (L H 
D Rivail) forms a prominent element of spiritualistic belief 
Thus view has, however, made but little way In FngHnd and 
America, where the opinions of the great majority of spiritu- 
alists vary from orthodox Christianity to Unitarianism of an 
extreme kind fhrobably it would be impossible to unite 
spiritualists m any creed, which, besides the generally ac- 
cepted belief m God and immortality, should postulate more 
than the progress of the spirit after death, and the power of 
some of the dead to communicate with the living by means 
of mediums 

Spiritualism has been accused of a tendency to produce in- 
sanity, but spiritualistic sittings earned on by private persons 
do not appear to be harmful provided those who find in them- 
selves “nudiumistic ” powers do not lose them self-control and 
exercise these powers when thc> do not desire to do so, or 
agamst their better judgment Public sittings are apt to be 
means of obtaining money by false pretences, and the great 
scandal of siiintualism is undoubtedly the encouragtment it 
gives to the immord trade of friudulent mtdmmship 

Bibtiography — In addition to the works already mentioned, the 
student, lor i gentrd uka of the whole subject, should consult 
the following T Podmoif Modern Sfnntuahsm {i vols , London, 
1O02), ind Ihe Mewtr ^pirituahsm (1910), F W H 'Myers. Human 
Personalftv and iti; 'itmwal of Bodily Death (2 vols , 1903), L. W 
Cajiion Mod i'nSpintHahi>m,itsrait^j 6 .c (Boston, iSs5),forthi early 
hisloryof tin. luovi incut in ‘Knu nca, J W Edmonds andG T Dcxtei, 
(Ni w \oiK IS-^3 1855k R U&rc, pi rtmental Inveitt- 
gaiioni of tht ‘•pii tt ]\Ianifei,*atwns (New York, 1856), Allan Kardec, 
lure des eipritt (rst td , 1853), Mrs I>e Morgan, From Matter to 
Spirit (London, i8^n)» "Uh lace by Profcs^ji De Morgan, Alftod 
Ruiscl Will III Mnailc'' and Modern SpuUuahsm W 

Stainton M > i [M A (0\on )], Spirit Identity and Spirit Teaching, 
7611 ntr, Wi ni i) aitlirhe 'ib/mnif/imgen (the part reUlmg to spirit u 
alism his bi' n tr inslated into Fn, dish under the title 1 1 anscendental 
Phy tos bj e C Majjf^), Report of the Seybert Commission on 
Spintuahsiii (Phihckljdna, ifcS;), Professor ih Floumoy, Des 
Ind'-s (> la Plain It Mai s (Genev i, 1900, theio is an English transfation 
pubbshi il m I on Ion) Pro'-ctdings of the Society for Psychical 
Research, f) issim A sucoinrt account of typical frauds of spintu- 
ahsin H eontaim d m D B Home's Lights and Shadows of Sptritu 
alum (and od , and also in Hireward Carringtons 

The Physical Phenomena of itpiritualisin, Fraudulent and Genuine 
(Boston iQo, ) (E. M, S ) 

SPIT, a rotiting bar for roasting meat, game or poultry 
A ^pit usuall) has one or more prongs to whith the meat is fixed , 
m the case of a baskit-spit it is enclosed m an oblong basket of 
iron wire Ibe old form of spit was fixed on hooks or upon 
raehets on th fire dogs, at one end of the bar is a grooved 
wheel for a eli un lonncctcd with a smoke-jack in the chimney, 
or some similar umtiivancc for turning the spit so that e\iry 
suiface of the meat is exposed to the fire m turn The jack was 
sometimes tuiiied b> a boy or a small dog trained for the pui- 
pose, the boy and the dog were equhll)- known as tum-spits 
The spits, whin not in use, were placed in a spit-raek over the 
fiieplace Hlsc piimitive arrangements eventually gave 
place to a lombmed spit and mechinical roasting-jaek, which 
was fixed to a small tr ne projecting from the mantelpiece 
The jack, which was largely of brass, rotated when wound up, 
and the meat was hung below it immediately m front of the 
fire, and the gravy and dripping were caught m a large shallow 
metal pan with a high sirecn to prevent ihc diffusion of 
heat The almost universal errployment in England of closed 
kitcheners has thrown all forms of spits and jacks into disuse, 
but in old-fashioncd kitchens they are still sometimes seen The 
more ancient forms of roasting apparatus are now much sought 
aftei by collectors 

SPITALFIELDS, a district of London, England, m the western 
part of the metropolitan borough of Stepney The name is 
derived from the fact that the land belonged to a priory of 
St Mary Spital, founded in 1197 Excavations have revealed a 
Roman burial place here. The name is well known m cwinexion 
witi tJie silk industry established here by French refugees 
after the revocation of the Edict of Nantes, in 1685, 


SPITEtEAP, a strait of the English Channel, between the 
mainland (the coast pf Hampshire, England) and the north- 
eastern coast of the Isle of Wight, forming the eastern entrance 
to Southampton Water, the Solent being the western Its 
lAigth IS about 12 m , and its general breadth about 4 m , 
though the distance between Ryde and Gilkicker Point is almost 
exactly 3 m The Spit Sand, extending south-east from this 
promontory, gives name to the strait On the north side opens 
the narrow entry to Portsmouth Harbour, with the towais of 
Portsmouth and Gosport east and west of it On the south 
: the coast of Wight rises sharply though to no great elevation. 
It IS well wooded, and studded with country residences Here 
IS also the favourite watering-place of Ryde Spithead which 
as an anchorage is exposed 'only to the south-east, shares in the 
fortifications of Portsmouth Harbour, the principal station 
of the British navy In this conncx’on the strait has been 
the scene of many splendid naval p igeants, such as those 
attendant upon the jubilee in 1897, and the funeral in 1901 
of Queen Victoria, and that whuh cekbraled the coronat’on 
of King Edward VII on the 16th of August 1902 

SPITI an c'^tcnsive minor division of Kangri district in the 
Punjab, India Area, 2155 sq m , the population (tqoi) 
being only 3231, all Buddliists It consists of an oiitlvmg 
Tibetan valley among the external ranges of the Himalayas, 
which has a mean delation of 12,981 ft and contun.^ on its 
borders many peaks over 20,000 ft and one in the outer 
Himalayas of 23,064 ft in altitude Spiti originally formed 
part of the kingdom of Ladakh, and came into the hands of the 
British in 1846 The river Spiti rises at the converging angle 
o^ the Kainzam and outer Himalavan ranges at a height of 
20,073 > drams the whole valley of Spiti, and falls into the 

Sutlej after a course of 120 m 

SPITSBERGEN (the name bung Dutch is incorrectly, though 
commonly, spelled Spilzbergea), an Antic archipelago, almost 
midway between Greenland and Novaya Zimlja, m 76** 26' 
to 80"* 50' N and 10® 20' to 32®4o'E , comprising the five large 
islands of West Spitsbergen or New Friesland, North-East 
Land, Edge Island, R irents Island and Prmee Charles Fore- 
land, the Wiehe Islands, and many small islands divided by 
straits from the mam group The thief island, West Spits- 
birgen, shaped luce a wedge pointed towards the south and 
deeply indented on the west and north by long bram hing fjords, 
has an area of about 15,200 sq m At the north-west angle 
of the is) u d IS a region of bold peaks and large glauers, m the 
midst of which is the fine Magdalena Bay Farther south 
come the senes of glaciers ealleel by the whalers “ The Seven 
Icebergs/' whu h dram a high snowfielcl reaching east almost 
to Wood Bay and south to the head of Cross Bay On the 
I south-east it is drained by glaciers towards or into Dickson and 
h^kman bays South of this snowfield comes the mountainous 
King James I and, consisting of an intricate network of craggy 
rnlgts with glaciers between A deep north-and-south de- 
pression is occupK d by Wijde and Dickson bays, the one opening 
on the north coast, the other a head-bram h of the great Ice 
Fjord of the west coast, bordered on the west by a range of fine 
mountains, a spur of whuh separates the two bays East of 
this depression there is a plate lu region Its edge is ealen 
away into deep valleys, down which the ice-sheet of New Fries- 
land sends glacier tongues into Wijde Biy Fast of Dickson 
Bay the marginal valleys are larger, and no glauers come far 
down them The plateau between Dickson and Klaas Billen 
bays IS cut up by deep valleys such as the Rendal, Skansdal 
and Mimesdal (all well known to geologists), it contains no 
large glaciers Farther east is found a glaciated area called 
Garwood Land by Sir Martin Conway The neck of West Spits- 
bergen IS bounded on the north by a line from near the head of 
Klaas Billen Bay to Wiche Bay, and on the south by the Sassenclal 
and the depression leading to Agardh Bay It is a complicated 
area of fine craggy ridges with beautiful glaciers between 
Adventure Land lies south of the neck, and is bounded on the 
south by a line from the head of Van Keulen Bay to Whales Bay^ 

It IS an area of boggy valleys, rounded hills, and small glaciers. 



SPITSBERpEN 709 


and may be described as the temperate and fertile belt, and 
IS the only part of the island where reindeer still linger' m any 
number Near the west coast it contains some fine peaks arid 
large glaciers It is penetrated by the longest gteen valleys 
m Spitsbergen, eg from Coles Bay, Advent Bay and Low 
Sound ^the valley of the ^hallow river) The southern divisu 1 
cf the island is very icy There is a high snowfield along its 
east side, and ranges of peaks farther west Two parallel ranges 
form the backbone of the island south of Horn Sound, the higher 
of them containing the famous Horn Sund Tind (4560 ft ) 
The long narrow island, Prince Charles Foreland, with loft> 
peaks, runs parallel to part of the west coast of West Spits- 
bergen, from which it js separated by a narrow strait Its 
lange of mountams is interrupted towards the southern end 
of the island by a flat plain of 50 sq m raised only a few feet 
above sea-kvel ^icrc s a narrower depression a few miles 
firther north The broad Stor (Great) Fjord, uf W>be Jans 
Water, separates the mam island from two others to the east— 
Edge Island (2500 sq m ) and Bar».nts Land (580 sq m ) 
Formerly these w ere t onsidcrcd as ne, uu’ il the narrow Freeman 
Strait which parts them was discovered Neither Barents 
I and nor Edge Island carries ice-sheet-, and both are practi- 
cally devoid of glaciers do\ n then wcs,,em coasts, but have 
la ge glaciers reaching the sea on the east To the north-cast 
of West Spitsbergen, separated from it by Hinlopen Strait 
(7 to 60 m m breadth) lies North-Fast Land, With an area of 
about 6,200 sq m Its western and northern coasts arc indented 
by several bays and fjords It is covered with a true ice-shcet, 
while the neignbouring Wiche Islands to the south-east berr 
no large glaciers at all Fast by north from Cape Leigh Smith, 
the easternmost promontory of North-East Land, risis White 
Island, cov-rca with snow and ice, and ri mg to about 700 ft It 
was discovered by Cornells Giles or Gillisin 1707, and is alterna- 
tively named Giles Land Numerous small islands lie around the 
larger Danes and other islands off the north-west coast of West 
Spitsbergen, the Seven Islands, Outger Keps, Broch, and 
Charles XIT Island on the north of North-East Land, Hinlopen 
Strait contains numerous islets, u,nd the Ryk Yse Archipelago, 
Hope or Walrus Island, and the Ihousand Islands (about a 
hurdred small rocks) he to the cast and south of Edge Island 

The nomenclature is m a ctate of hopeless confusion, the 
nan es given by the old explorers having been carelessly trans- 
ferred from point to point, or capriciously set aside The 
true names, English and Dutch, of the pnnapal misnamed 
sites are here indicated in brackets after the current names 
South Cape (Point Look-out), Torrel’s Glacier (Slaadberg), 
Recherche Bay (Joseph’s Bay, Schoonhoven), Van Keulen Bay 
(I ord Ellesmere So, nJ, Sardammer Rivier), Van Mayen Bay 
(Low Sound, Klok Rivicr), Coal Bay (Coles BiyV Advent Bay 
( ^dv'enture Bay), St John's Bay (Osborn’s Inlet), English Bay 
(Cove Comfortlesse), Foreland Sound (Sir Thomas Smith Bay, 
Keerwy^k), Cross Bay (Close Cove , the bay called Smeerenburg 
(Fair Haven, Dutch Bay), Flat Hook (Fox Point), Biseaycrs’ 
Hook (Point Welcome), Redbeach CBroad Bay), Leifde Bay 
(W'che Sound), Grey Hook (CasJin* Point), Wijde Bay (Sir 
Thomas Smith Inlet), Verlegen Hook (Point Desire), Ireuren- 
btrg Bay (Bear Bay), Agardh Bay (Foul Sound), Stor Fjord 
(Wvbe Jans Water), North-East Land (Sir Thomas Smith 
Island), North Cape (Point Purchas) Stans Foreland is not, 
as often appears, an altem.itive n ime of Edge Isiancl, but the 
name of its south-eastern cape only. , 

Geology — The backbone of the main island consists of an ancient 
mass of pre-Devoman granites, gneisses and schists iorm ; a moun- 
tain chain m the western region Resting upon tnese ancient 
crystalline rocks, the precise age of which has not beei definitely 
determined, there is a succession of sedimentary rocks representing 
nearly every one of the prominent periods of geological time For 
the eastern part of the group these strata he nearly horizontal 
htre and there they are pierced by intrusive igneous rocks The 
oldest sediments yet found arc the Ordovician beds which occur at 
Hekla Hook, dolomites, limestones, slates and quartzites, Silunan 
rocks may possibly exist in the north-west, and Uevoman gntswith 
Pteraspis have been n corded in Liefde Bay The Carboniferous 
period is represented by Culm-like rocks (classed by O Heer as 


Ursien — Upper Devonian), upon these come limestones with 
Sptrtfer Mosquensts (Hinlopen Straits) and above these again are 
limestones with Cyathophylfum and Fusuhna, (Eisfjord, BeU Sound, 
Horn Sound, &c ) Permo-Carboniferous limestones and doloibitee 
occur on the west on the mainland and on Pnnee Charles Foreland 
and In King James Land Black slaty shah s with large ammonites 
m the Calcareous nodules and beds of black bituminous hmestonA 
represent the Tnas at Cape fhorodsen, and Kliactic fossils are found 
in Research Bay, Bell bound J urassic rocks are widely spread and 
include Bajocian, Bathonian, Callovian, Ox^rdiaa and Portlandian 
(Cape Starashchin and Advent Bay) , the older stages being m the 
west Some of these rocks are coal bcanng Wealdon strata with 
coal seams and marine beds (Volgian) occur in th» south, and m 
King Charles I,and are Neocomi in rocks with mlerbeddod basalts. 
Plant-bearing lower Crt taccous str ita have been recorded, and lower 
Eocene beds arc found m Ice Fjord, Bell Sound containing large 
magnolia leaves and others, beds of Lomlon Cl ly age occur in Kol- 
bay Miocene Sandstones and clay with lignite beds, some 2800 ft. 
thuk, occupy tlie west coast about Icc Fjord, Bell iknind, Advent 
Bay, Ac In this period these islands were jrrnbably all united and 
covered a much greater an a and were covert d with extensive peat 
bogs, on the cdg< s of wdneh the marsh cypn ss flowered, dropping 
its leaves and blossoms 1 ito tlio marshes ‘sequoia, jjoplars, birches, 
ilancs and large o<iks also grow there, whih ivy and thick underwood 
rccly developed imdci their shadow and thousands of Insects 
Sw irmcd in the thickt t Subsi deuce followed m Ble Tertiary times, 
to be siiccetdcd by a period of rapid ele\ ition giving origin to the 
raised beacKs such as those seen on Print < Charlts I on land, and 
possibly resubmergence may be again in jirogrc ss 1 n compar itlttcly 
rtcent geological times this, the mam nland, was over most dt its 
area a high plate lu covtred with 11 ice-shect, which has gradually 
betn withdrawn from the west towards the east, the western rdfion 
b< ing thus cut up into deep valleys and mure or less rugged moun- 
tains Farther east the mountams are more rounded, but still 
farfht r c ist the pi itcau ch iracter of the land remains 

Climate — TJie sea around Spitsbergen is sKdlow, and the lee 
readily accumulates round the shores Although the glaciers of 
Spitsl^rgcn do not give origin to icebergs so huge as tliosc of frreen- 
laiid, the smaller bergs and the pack icc are thick enough to prevent 
access to tlic shores except for a few months m the year However, 
the warm drift from tho Atlantic sends a branch to the western 
shores of Spitsbergen, moderating its climate, and leaving an open 
passage which permits vessels to approach the western coast even 
under the most unfavourable conditions of ice m the arctic re-gions. 
Drift wood from lower latitudes, glass floats of the Norwegian 
fishemun and other objects have been found at the northern 
extremity of Spitsbergen On the oth< r hand a cola current charged 
with ice descends from higher latitudes along tho easbm coasts, 
rendering approach extremely difficult On this account these 
shores long remained practically unknown I 

Owing to the warm drift the climate of Spitsbergen is liss severe 
than in the corresponding latitudes cf Greenland and Smith Sound 
Bear Island, notwithstanding its moie southeily position, has a 
low er temperature The iso therm of 2 3" E , w hich crosses the middle 
of Eastern Siberia, touches its southern extrenuly, and only tlie 
north-east coasts of Spitsbergi n have an average > e uly temperature 
so low as 14° to ro 5“ At Mussel Bay (70° 53') the average yearly 
temperature is 16® (January 14 i®, July 39 3°) Even in the coldt.st 
months of the winter a thaw may set in for a few I'ays, but, on the 
other hand, snow sometimes falls in July and August Sprmg comes 
in June, the snow becomes saturated with water and disijiptars m 
places, and scurvy gr i&s and the polar willow ojx n their buds By 
the end of June the tlurmomebr has ceased to sink below the 
freezing-point at night, July, August and Seiitcraber are the be-st 
months In September, iiowever, autumn sets in on shore, and by 
the end of tho month the i>ack lec rapidly freezes into one solid mass 
In Treurenberg Bay an annual precipitation of 64 m has been 
observ'ed 

Fauna and Flora — The Greenland whale has completely disap- 
peared m conseeiucnce of the great liavoc made by the early whalers. 
According to Score^by, no less than 57,590 whales were killed 
octween i66g and 1775 A great diminution, in the same way, is 
to bo observttl in the numbers of other creatures which were the 
object of hunters A reckless extermination of seals was CAmed oil 
Walniscs are now only Occasionally seen in the waters of West 
SpitslKrgen Birds, also, have rapidly chmimshcd in numbers. 
Tne fulmar petrel meets ships approaching Spitshtrgtn far away 
from the coists It makr colonics on the cliffs, as dso do thO 
gl ucous gull and the “ burgomaster " Rotches, black f iillemots, 
ivory gulls, auks and kittiwake gulls breed on the cliffs, \ ile geese, 
loomsand snipe frequent the lagoons rnd small ins! water ponds 
The eid^r duck breeds on the islands, but its numlx rs have become 
noticeably reduced, while the lumme and the tern eoiifinc themselves 
to separate cliffs These birds, however, are onlv guests m Spits- 
bergen, the snow-buntmg being the only species which Stays perma- 
nently, some twenty-three siiccies breed regularly on Spitsciergen, 
and four others (the falcon, snowy owl, ssvan and skua) come 
occasionally Of land mammals, besides the polar bear, the reindeer 
and arctic fox have been gnaitly reduced the reindeer, in fact, are 
approaching extinction, whereas for several years consecutively' 





WofP *868 from 1500 to aoQO|W«to tilled t>y punters ial Afew weeks 

rito»fafOttweaty-thfee spocicfs of fishes, but norreptiles, Insects 
MS ifeWt Acachni^^ and «sip«cially Pautopocls> ,oa the other hand* 
•re v««y eoramon Molluscs are also numerous At sqme places 
thsimuasdis and umv^ves 'reach a large size suid appear m great 
abtmdance Of Crustaceans fully 100 species have wan reuognuect 
tor the waters of the archipelago 

The 'flora is, of oourso, poor Tn* only tree is the polar wulowt 
which does mot ©Kceed 2 in, m height and bears a few leaves not 
torger than a man 9 hngur-nail, and the only bushes are the crow 
berry and cloudberry But at the foot of the waraner Uifis epme 
loam has been formed notwithstanding the slowness of pntrefactmq, 
fuxd there, ip contrast with tlie brownish lichens that cover the hilie, 
grows wicaipet of mosses of the bnghteet greon, vauogated with the 
gotden-yeJlow flowers of the ranitncuius, the large-leaved scurvy grass» 
SOVAraVfiHxifTageb, fox-tad grass, &c,,with afew largeflowers,PD/yg‘OHa 
9MA,Ajndrome£iui, while on the driest spots yellow poppies, whitlow 
gWfiSos, &c , are found Lven on the higher slopes, 1500 ft above 
eea* theipopl>y w oocasinnally met with In all ovw 1^0 species 
of aowtenng plants have been found Mosses, mostly Luropean 
acqiuaiatances, cover all pKcos where peat has accumulateil The 
tl«iposof thocragi and the blocJisof stone on the beach arc sometinios 
enturaly covered with a luxuriant moss and lichen vegetation, among 
tlvo last being tlw so-eallod " famine bread “ {Utnbtltcarta ar^ttca), 
which nas maintainod the life of many arctic travellers Althougn 
Umitad m number, the flora is suggestive m its distribution The 
vegi^tion of the south has a decidedly Lappish or European alpine 
fihamclor, while that of tlie north coast is uuudedly American, and 
cccclb that of 'Melvdle Island Many floweruijg {daziis which are 
fKMOamon «n north west Spitsliergon are absent from the east coast, 
Vfikttfi the cold climate is inii ucal to both flora and fauna, but, 
fln the other haiul one moss (PoUm kyptvhorsa) and one lichen 
{Usnea milaxantha) are foiind there which are of American origin 
ami ^pow both lu North America and on the Cordilleras Algae 
•xt most numerous, m vuy. Idee 'the brown Latmnarta ami ^foitoc 
communfi, whick fill ail,}>ools and aiie thuclui^f food of many birds, 
boiAg familiar ui Eumix.. Protoccacus ntval-is covers the snow 
With its reddish powdei fT 

^tstory —Spitsbergen hfts never b^n permanently inhabited, 
hlthongh thfa-e ftr« sa»eral mstamjes'of mmters wintering on the 
Mland under stress of cwcumstanefts, and several srnentific 
e^editlans hdve done so A Russian ‘trapper ‘ftSLtticd Stamsh- 
cjhm 19 said m various accounts to have spent 33 or ^9 winters, , 
find 15 'Consecutive years, m thfl arcUpefago, he died there ini 
'Spitsbergen was discovered on the i^h of June 1596, , 
during tlie expedition under Willem Barents and Jacob Heerti-l 
deefk, ahtch ended with the deatli of Barents Barents saw I 
parts of tne west and north coasts, and to tliese he gave the 
ntamie < of 'Spitsbergen In 1607 Heniy 'Hudson, «fter Visitmgl 
fcoast of Greenland, reached Spitsbergen m J^utte Bear 
tslahd. The jce-bound island midway between ^Ihjbet'gen and 
we North Cape, situated on the same submarine platfoirm the 
Idnna’, had been diecoverod by Barents, and beoatrie important 
tti' a htwitmg-ground (for walrus, &c ) bkore Spitsbergen b^an 
to. he visited for this purpose In 1609 Thomas IMarmaduke 
nil the “ Bieartsease,” proceeding north from Bear Island, 
beached Spitsbergen, arid m the following year the iinit bunting 
flSfpedlition was despatched thifher by the Jltiscovy Company 
tih 'board the “ Amitie ** of Londod, Jonas Boole, master, 
on whose report of the abundance of whales oft the coast the 
Spittbefgert whaling mdftstfv, Vrhich wfas to grow To such um- 
ortawc^ w*i< c'rtftblKhied in 1611.. Very shortly the Dutdi 
cgan to take a <^hare m this, aiid there were frequent collisions 
Ijeitween the whakite of the two natiiQaalities, while m 1615 the 
Banes attempted to claim this part of “ Oreenland,’' as Spits- 
bergen was for a long time considered England attempted to 
fthtreT the archipelago, but at length the Diitdi became pre- 
dommant m the wlmling mdubtry, and in. 1623 foimded the 
summer settlemwit of Smeerenburg This became a busy .and 
important centre, bnt began to ileClme la alwjt tticnty years, 
as the whale, were gnuUudly dm eh 'froth the bajs and mast 
be fobowod, at first northward along the coask and later into 
the open sea Imiependentlv of' the English and Dutch, Russians 
from the White Sea distnct came to ^yrtsbergen to huAt 
Walhtises, seals, bears, fo*es, &c At what early 'period they 
did so cannot be knoWn, but the industry seems to have 
igamedia certain importance before 1740. The Russians had their 
/bwrt nomenclature for vandus parts of the archipelago the 


whole of wJ^ch they »Iso called fernmarit, a corruption ot Green- 
land A similar huntmg industry was established By I^or- 
wegians dar^y in the i8th century* but Spitsbergen declined in 
unportance as a hunting-ground owmg to the mdiscnmmate 
slaughter of game 

Many expeditions have made Spitsbergen their base for polar 
exploration, ‘ Ihe Russian admiral Chichagov visited it twice^ 
m 1765 and 17.66, wid reached 80* 28' N The expedition 
sent IromRngUnd m 1773 at the mstigation of Dames Barrington 
under thfe command of Constantine John Bhipps, was the 
first having a purely geographical puroose It consisted of 
two vessel^, the ‘‘ Racehorse ’’ and the Carcass,” on the first 
of which Horatio 'Nelson was a midshipman Phipps mapped 
the north of Spitsbergen, and reached 80® 48' north In i8i8 
David Buchan and John Franklin reached 80* 34' to the 
north of the archipelago Captain D C Uavering and Sir 
Edward Sabine m 182^ explored the islands, and Sabme made 
his remarkable m^netic observations, whde CUvermg reached 
80® 20' N Sir WiUiam Parry, shortly after his return from his 
third voyage, went to Spitsbergen and reached 82® 40' north on 
sledges, while other members of the expedition were occupied 
with stientific work m the archipelago In the same ycir the 
Norwegian geologist Balthasar Mathias Keilhau visited the 
group and rdated his experiences m a remarkable book, R(sa i 
Ost og }V(st Ftnmarhen (Christiania, 1831) The Swedish pro- 
fessor Sven Loven was the first to undertake, m 1837, dredging 
ind geological explorations m Spitsbergen and its Mcin'ty 
Next year a body of French, Swedish, Danish, and Norwegian 
natur^i&ts, among whom was Charles Martins, visited the 
western coast In 1858, at the suggestion of I oven, Otto 
Torell, accompanied by A E Nordenskiold arid A Quennerstadt 
made many important observations and brought home rich 
geological collections In 1861 a larger expedition ltd by Torell, 
Nordenskiold, A J Malmgren, and Karl Cliydcnius, set out 
with the object of findmg how far at was possible to obtain a 
measurement of an arc of meridian of suflteient extent This 
airti was only partly accomplished, but the expedition returned 
with na invaluable store of various obsorvalions. The work 
of the measurement of the arc was completed m 1864 by another 
expedition conducted by Nordenskiold, assisted by Malmgren 
and N Dun^r This expedition was followed m 1868 by that 
of the ** Sofia,” under Nordenskiold, which, m the Words of 
Oswald Itecr, ” achieved more and gave a wider extension to 
the hotlZoft of out* knowledge than if it had returned merely 
with the information that the * Sofia ’ had hoisted her flag oft 
the North Pole ” In the same year The Gcfmail arctic ex- 

g " tlon under Kafl Koldewcy circumnavigated West Spits- 
ch tn 1870 two young Sw*edish savants, Drs Nathorst 
Wilandfet, N^is^ted Spitsbergen in order to examine the 
phosphoric deposits, and two years later a colony was formed 
m Icc Fjord, and a small tramway constructed to work the 
beds The attempt, however, did not prove successful Leigh 
Smith kftd the Norwegian Captain Dive visited and mapped 
parts of East ^itsbergcn in *87,1, tcturmng with Valuable 
Information 'They reached Ri® 24 north In the same year the 
first tourist Steamer visJled the archqxlago. In 1872 a great 
polaa expedition under Nordenskidld set out to winter on 
Spitsbergen tvith the mtentioh of attempting in tlie spring to 
aavanise towards the .pclb on sledges drawn by reindeer But 
the expedition encountered a senes of misfortunes The ships 
were liset m the ice very early m Mussel Bay, and, six Nor- 
wegian fishiii(g vessels having been hkewisc overtaken and shut 
in, the expedition had to feed the crews on its provisions and thus 
to reduce the rations of Its own men The remdeer all made 
their escape during a snow-storm, and when the sledge part) 
rsadied the Seven Islands they found the ice so packed that 
all idea of going north had to be abandoned Instead of this, 
Nordenskiold explored North-East Irnid and crossed the vast 
fre-shcet which covers it Hie expedition returned in 1873 
with a fresh store of important scientific observations, esfpecialjy 
jn physics and submarine zoology In 1873 R von Drasche- 
Wartmberg; the geologist, paid a short visit to Spitsbetgetn 



SPITTA^PODUMENE 


is ^legists, A ^ l^ll^hprsi^^d' G, <Je'Ge^r 

toade A fo^WX fumisjied interesf;^ig data about 

geofegV' ^d pora (|f t^e jj>lands In same ye^ a ^w^edtsj^ 
meteorologipa/' sta^JPu was estabtisfeed at (^ajpp '^ord^n fpr 
eatryjfn^ (m "'the observations desired by the infprpatroi^al polar 
cotorattee purmg the last decade of C^ntnjy Spits- 

bergen 4^tractpd not only a npinber of scfentiste but also sports- 
men aim ^Qurnts, $uch expeditions ag those pi Gustanfcrden- 
sldold m i8q 9 and tfiejrnportant circymna^^ation by Nathorst 
ih ifSpS, ^during which the Wiche Island? and Mute Islands 
were QarefuUy explored, poniined their attentions |dinot>t en- 
tires to wie Coasts. In 1892 M C. I^ab’ot made the nrs,t serious 
^tternpt to penetrate the interior Irom the head of Ice JFjord, 
explbringj^ part of the Sasscndal, and in 1^96 Sir Martin Conway 
led ^ ^ptdifion which crossed the island lor the first lime, 
and Purveyed the r^ion between Ice Fjord and Bell &und 
on 'th^ Coast fn 1897 Conway and Mr K T Garwood 
surveyed the glaciate^ area north of Ice Fjord to about 
78** 10' M., and climbed Horn Sund Tmd in the same year 
HCrt Andr6 made his fatal balloon ascent from Danes Island 
with the thtehtion of floating over the Pole In i896awecUy 
service of Norwegian tourist steamers was established m -summer^ 
And a smah ‘inn was built at Advent Bay in Ice Fjord^ and though 
^his 4 vras afterwards closed, the west coast contmuc<I to be fre- 
quently visited by tourist steamers durmg the height of summer 
In. 189S, 1899 and 1906 the prince of Monaco made scientific 
investigations in the Archipelago, and in 1898-1902 Swedish and 
IUiS?iiin expeditions undertook the measurement of an arc of 
the theridian, the results of which were accompanied' by valuable 
bhysiogiraphical, meteorological, botanical and other obser- 
vations Dr W S Bruce made a complete sury^ and scien- 
tific investigations of Prince Charles Forclafid In 1900 coal 
began to pe woihcd on Advent Bay,jd seaWi 1,0 ft thick bpmg 
found' below' 40 'ft of fossil ice and 20 it of rocK this develop- 
ment dnd othefr considerations led s^e discussion, between 
th6 interested as to ^the terrifofial sovereign^ over the 

afchifwilago. question which ^though approached oefore (as 
ih rSjo), hao ^ver been brought to a S'ettleijnent 
BihiftpoRAPHY. — 6a a land Visited by s6 niany scienti^c observeirs 
the IftwSthrfe is rtaltu^lly vClilittinlon^ Fnfe Cmof 6*f sCi^htlfilJ 
a pflMicaftons bi thb Swedish Aliadem\«i 

sir W Ma)im€iori,way ni^^Jates his pxpethtson m tho ir 1 rrfjCrpmHy 0/ 
SptUb«r 0 fn (JLpndpa, 1897)1 uj ^0 J)lgp’s J^anci , ((JambnUgc, 
1900] /w deta 4 $ tlio lustory of Ine Archipeliigo down, to 1049, 
^btilatfcj< The prih(iipal Vdyages And incraenfs iihtreartfer linttr 
Wid fUtfltShes la vefy ftill ibilflitogi^pliy Wr th® hi«6ry and 
geography ot Spitsben^n ftuta the earliest time ttawn to 1902 
Th® VftiouA obscrvapcMis of tpe Swedish expedttion, thp n^sure- 
xnent of an atC of the mendiah were brought together (in French) 
111 Wt&siWi ^dUr tk d’iM ttth Hi inmdiM dit 

k (Stoemolrt, fenid thdso' o| thtf Rnfe^ah 

ei^edrtibn under theisanto trde m 1904 toq. (bti Fetirsbol-gji 
SflTTA, FRIEDRICH (183a- ), Gentian ProtdstnJit 

tiheoiolgfesn) was bom at Wittmgeii tm thv loth: of Jfeituary 
l^85t^ Hah father, Karl Johann Phihpp 
kB©W!n’*»Bfhyrhn‘WTiter(stea Lyra dotkesma, ^^6 senids, litodon, 
1860J 2jnd senes, 1864)^ wto sUpernitendent at ’Rurgdorf jiifiar' 
HAnovM- ^edtich studied «t Gfattmgen ahd Erlangen, and 
iniQratfeeiof time bteame (1887) ptofesaor ortiiharmsand UittVcr" 
sity preacher at Btrassbwrg In i8q6 he beeanw Jointneditor 
with J Smend of the Monatschnjt fAr Hdtiesdiemt iUid kirch’- 
Itcht kmtsii aMd he is w^idelv known as the nuthoT of' a Vrdrk on 
tihe Acts of the Apostles (Die Apdsielgeschtthitf nhre^ QuflkH 
undideremgeschuMuhen (1892) 

BScf 4>thMr works include Her K kabe Jesuh, gfw Mltscha Gssokichte 
tmd tkrt apokfyph^schen EntsUUnugfin (188^, Ptd p^vkarung dgi 
7 okkf*ne 9 (1889)., Zur Reform des evfing, Km^s (1891), and Zur 
Gesohichltk liV* Ritteratur d 6 & Vt^hrisiintums (3 Voli, 1895-1901) 

(Or. owX^v), a vascular organ situated on tho left 
side of the abdomen {see DucThES? Gl Ands). It was supposed 
III pldeu times to be the seat of jll-humour and mManchoIy, 
whence such phrases as “to havp the spleen," to be out of 
tempe^su}!^, morose, *' splenetic/* 

SPliWRlf PASS, one of the passes across the main t;hain of 
the Alps from Switzerland to Italy (from 1512 to 1797, however. 


Chiavenna bclongedto th^ GfiSons) The toute <{u1ts that of the 
Albula pass (<7 p } at Thusis, passes first thrQug|i t|ie cefabrated 
gorge of the via Mala, then through the ^h^nis oaishi an 4 ;P^t 
Andeer, b^ond which t’he Pofna gorge give^^ to tb^ 

village of SplGgen (from which the pass takes its paipe) jn the 
upper reach of the main of Hintp branch of the I^hfl^e (tf » ) 
Leaving to the west the roa 4 oyer the §an Bernar^a^ Pass, 
6769 ft (by iVhich the St Gotth'^^ r^i^way fine is j^omed.a^ 
Biasca, the route lying entirely tfirgugh Swiss territory) the 
Splugen road (pons^tructcl m 18^23)’ moufits south to tW pass 
(6946 ft ), which forms Uie political hont^er Qn the o^er 
side the road avoids the otd paf|i through the dreaded tar- 
dinello gorge (here passed Macdonald's army in pecember, 
1800) in order to descend by zigzags to Pianazzov Th^nce past 
Campo Dolcino and Gallivaggio the descent \s made to the 
anrunt town of Chiavenna at the junction of the road from the 
upper Engadine over the Maloja Pass, and 17 m Wrad above 
Colico, at the northern end of the lake of Como The distonce 
by road from Splugen village (16 m above Andceri) td Chia- 
veniia is 25 in The diligences take 5^ hours from Splugen vil- 
lage (4 hours alx)ve Thusis) to Chiavenna But by the proposal 
to pierce a railway tunnel of about id m m length from .lindeer 
to Gallivaggio, it wAs calculated that the Splugen line would 
beeomd the shortest route from southern Germany to Mdan, 
while at Chiavenna it would receive the traffic from the ujiper 
Engadine (W A B C.) 

SPODDftteKE, a lithium-alummium silicate belonging to 
the pyroxene group (see PyaoxitNE)^ It w^ named by B T. 
d’Amlrada e bylva, in 1800, from Gr avdoiot (ash-(^luymd), 
m allysion to its grey coloiy Soon afterwafUb I IC Hauy 
termed it tnphane^ because it ej^hibited eertam charACteristiog 
equally m three directions (-rpK^oiws, appearing three-fold) 
Spodumenc crystallize? m the nionoclinic system, the crjsUls 
having generally a prismatic habit a^d being often striated 
longitudinally It has perfect prismatic cleavage, and imper- 
fect cleavage parallel fo tJie cJihopuiacoid, wl^ilff a jahiehafT 
structure may be developed W pertmg mong th^orthppinaoeidi 
hardness is 6 § to 7, ^d the spedme gravity apovit 316 
though gencraiy a dull mineral, some varieties of spodume^^e 
are so hpghtly poured a^d tran^arent as |bc vMu^d ^ 
gera-stoncs., buch is the emerajdjgreen hufdimite i^hd 

the Iilac-ccHoured kupaite (? ), whi^t a yoUpw or V^owisk- 
green spodumene found a? pebbles ^1 ^^ateof wtaies, m 
Brazil, resembles, when cut;, some kiads of cbrysebtryl, Cdipmon 
spodumt >c IE used as a soufete of litbrura ip chemical pfeppfatio^. 

Spodumcne occurs in gfamie and crystalline s^histsi The 
origmal specimens came from th^ isle of lytb m SMcrm^iand, 
Swedem but the hneet examples are found in th^ t/nitedSta|tes, 
espedalty m Massachusett^,^)vhire Goshen, ^terilhg and Chester- 
field are wch-kiwun JocuUde? Very fine specunens have been 
obhuned from the Black Ifills of l 5 . P.ikota ^me recqaTkable 
deposits comalning spodumene were discpvered maiw years ago 
at Branchvule, Fhirfiefd county, ^Connecticut, and the miherals 
Vvhich they yielded were exhaustive!) 5>fudicd by I’roiesSdr G 
Brush and B Dana ^'I'he spodumeae occurred in large 
quantity, in a vein of albite-granilc^ associated with apatite, 
garnet, columbite, pitchblende and other uranium minerals 
together with several species of manganeMj phosphaie?, termed 
eosphorite, triploidite, dickinsonlte, lithiopliilite, natrophilite, 
rcddmgite, fairfieldite and fillowite. Ihe spodumene, which has 
normally the formula LiAl (SiC^2, becomes altered at Branch- 
vni6 to what has bten eallect a-spodumene, which consists 
really of the mineral eucryptitc (LiAlSiOJ and albite Euervp- 
tite wa? named by Brush and Dana from «v (well) and k^vtttos 
( concealed) Further alteration results in the formation of 
cymatolitc, a mineral described by C U Shepard in 1867, but 
shown tqj^ an intimate meehomcal mixture of muscovite and 
albite. final products of alteration of the spodqmene may 
be mqscovite, albite and microclme The mmeral dis- 
covered in 1817 m the granite of KilUney Mill, near Dublu),, 
and described b> T, Tliomson as killmlk, appears to be aa, 
altered spodumene, (F W R.*I 
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SPOHR, LUDWIG (17S4-1859), German composer and violin- 
ist, was born at Brunswick on the 25th of April 1784 He 
«;pent his childhood at Seesen, where in 1789 he began to study 
the violin, and at six years old was able to take part in chamber- 
music He had a few lessons m composition, but, as he himself 
tells us, he learnt more from studying the scores of Mozart 
After playing a concerto of his own at a school concert with 
marked success, he was placed under Maucourt, the leader of 
the duke’s band, and in 1798 he started on an artistic tour 
This proved a failure, but on his return to Brunswick the duke 
gave him an appointment in his band, and provided for his 
future education under Franz Eck, with whom he visited 
St Petersburg and other European capitals His first violin 
concerto was printed in 1803 In that year Spohr returned to 
Brunswick and resumed his place in the duke’s band A visit 
to Pans was prevented by the loss of his favourite violin — a 
magnificent Guarnerius, presented to him m Russia After a 
senes of concerts m Berlin, Leipzig, Dresden, and other German 
towns, his reputation gamed for him in 1805 the appoint- 
ment of leading violinist to the duke of Gotha Soon after 
this he married hiS first w fc, Doreltc Scheidler, a celebrated 
harpist At Gotha he composed his first opera. Die Prufung, 
but did not “Succeed in producing it Alruria was ecjually 
unfortunate, though Goethe approved of it at a trial rehearsal 
at Weimar m 1808 In this year Spohr, hearing that Talma 
was performing at Erfurt before Napoleon’s Congress of Princes, 
and failing to obtain admission to the theatre, bribed a horn- 
plaver to send him as his dcput\ , and, though he had never 
touched a horn m his life, he learned in a single day to play it 
well enough to pass muster in the evening and so to get a good 
view of Napoleon and the princes in a pocket mirror on his 
desk Spohr’s third opera, Der Ziveikampj mil der Geliebten, 
written m 1809, was successfully performed at Hamburg next 
year In 1811 he produced his (first) Symphony tn Eflat, and 
in 1812 composed his first oratorio, Das jmgste Geruht'^ In 
writing this work he felt hampered by lack of skill m counter- 
point, so with characteristic diligence he mastered the contents 
of Marpurg’s Abhandlmg von der Fuge 

In 1812 Spohr visited Vienna, and was mduced to accept the 
leadership of the orchestra at the Tht ater an der Wien He then 
began his dramatic masterpiece, Faust, which he completed 
in 1813, though It was not performed until five years liter 
His strength and inventiveness as a composer was now fully 
developed, and enabled him to produce large w'orks with astonish- 
ing rapidity He resigned his appointment at Vienna in 
1815, and soon afterwards made a tour in Italy, where he per- 
formed his eighth and finest violin concerto, the Scena cantante 
nello stilo drammatico The leading Italian critics called him 
“ the finest singer on the violin that had e\er been heard ” 
On Spohr’s return to Germany in 1817 he was appointed con- 
ductor of the opera at Frankfort, and there in 1818 he first 
produced his l<aust It was follow'cd bv Zemtre und Azor, 
which, though by no means as fine as Faust, soon attained a 
much greater popularity Faust suffered from its libretto, j 
which IS on quite a different plot from Goethe’s poem 

Spohr first visited England m 1S20, and on the 6th of March 
played his Scena cantante with great suices= m London at the 
first Philharmonic concert At the third he produced a new 
symphony {No 2 in D minor) and, instead of having it led by 
the first violinist and a meustro al cembalo, conducted it himself 
with a b&ton, a great innovation in London at the time Spohr 
had a triumphant suci ( a both as composer and as virtuoso, and 
he on his side was delighted with the Philharmonic orchestra 
At his farewell com ert in London Mine Spohr played on the 
harp for the last time Tlie constrained attitudes of harp 
play mg were bad for her health , so in later concerts she played 
the pianoforte m duets with violin which her husband produced 
with his usual prompt facility After a transitory visit to Pans, 
Spohr returned to Germany and settled for a time in Dresden, 
where German and Italian opera were nourishing side by side 
under the direction of Weber and MorUcchi ^pohr could 
• Not to be confused with The Last Judgment 


not appreciate Weber’s genius; nevertheless Weber recoipmended 
him strongly to the elector of Hesse Cassel ats Kapellmefsterl 
Spohr entered upon his duties at Cassel on the 1st of January 
1822, and soon afterwards b^an his sixth opera, Jessonda, 
which he produced m 1823 work — which he himself re- 

garded as one of his best — marks an ii^ortant epoch in his 
operatic career It was his first opera on Gluck’s lines, t e with, 
accompanied recitative throughout in place of secco-recitative 
or spoken dialogue , and it was produced in the same year 
as Weber’s Euryanihe, a work marked by the same departure 
from German custom 

Spohr’s resources at Cassel enabled him to produce his new 
works on a grander scale and with more perfect detail than he 
could have attained in a less well-endowed post , and he never 
failed to use these privileges to the advantage of other meri- 
torious composers, though as a critic he was very difficult to 
please Soon after his instalment Mendelssohn, then a boy 
of thirteen, visited Cassel, notwithstanding the disparity of 
their years, a firm friendship sprang up between the two, which 
ceased only with Mendelssohn’s death in 1847 Spohr’s next 
three operas, Der Berggetsi (1825), Pietro von Abano (1827) and 
Der Alchymist (1830), attained only fair temporary success 
But at the Rhenish musical festival held at Dusscldorfin 1826, 
his oratorio Die letzten Dinge met with so enthusiastic a reception 
that It was repeated a few days later in aid of the Greek Insur- 
gents, and became the most famous of his sacred compositions 
It IS known in English as The Last Judgment In 1831 Spohr 
summed up another aspect of his career by publishing bis Violin 
School, an admirable book for advanced students, which stands 
to the violin much as the combination of Cramer’s Studies with 
dementi’s Gradus stands to the pianoforte The >car 1834 
was saddened by the death of Spohr’s wife In 1836 be married 
again During 1833 he had been working at an oratorio — Des 
Hetland's letzte Stunden, known in English as Calvary or The 
Crucifixion — which was performed at Cassel on Good Friday 
1835, and sung in English at the Norwich Festival of 1839 under 
Spohr’s own direction, with an effect which he afterward =v 
always spoke of as the greatest triumph of his life For the 
Norwich Festival of 1842 he composed The Fall of Babylon, 
which also was a perfect success, though the elector of Hesse- 
Cassel, unmoved bv a petition from England almost amounting 
to a diplomatic representation, refused Spohr leave of absence 
to conduct It His last opera, Die Kreuzfahrcr, was produced 
at Cassel in 1845 Of his nine symphonies the finest. Die 
Weihe der T one, was produced in 1832 IIis compositions for 
the violin include concertos, quartets, duets, and other con- 
certed pieces and solos, and among these a high place is taken 
by four double quartets {i e octets for two antiphonal string- 
quartet groups), an art-form of his own invention He was, 
indeed, keenly interested in experiments, notwithstanding his 
attachment to classical form, and the care w'lth which he pro- 
duced Wagner’s Fliegender Hollander and Tanvhauser at Cassel 
in 1842 and 1853, in spile of the elector’s opposition, shows that 
his failure to understand Beethoven lay deeper than pedantry 
Spohr retained his appointment until 1857, when, very much 
against his wish, he was pensioned off In the same year he 
broke his arm, but he was able to conduct Jessonda at Prague 
m 1858 This, however, was his last effort He died at Cassel 
on the 16th of October 1859 

Spohr’s Selbsthiographie is a delightful document, revealing a 
character the generosity of which was conspicuous through all 
Its complacent intellectual foibles He was a born taste-maker, 
for he mastered the technique of his art safely and then applied 
his mastery to the expression of exactly those modes of thought 
which surprise no one who believes that each art-problem has 
one answer and that the critics know it But he had a very 
genuine melodic invention, and his sense of beauty was such 
as even the all-pervadmg mannerisms of his otiose chromatic 
style could not quite destroy He tried every experiment the 
copy-book optimism of his age could suggest, the subjects of 
his operas are all that is romantic and necromantic, he wrote 
almost as much “ programme-music ” as Berlioz, he invented 
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“ double quartets,” he wrote an Historical Symphony tracing 
the progress of music from Bach to his own day, and, lastly, 
his gift for orchestration was quite exceptional Yet not one 
of his experiments shows any essential connexion between 
the new form and the old material which he has so skilfully 
packed into it Nor is his treatment of his beloved classical 
forms any nearer to organic life In conversation with Joachim 
he once in his last years expressed the ambition to write a set 
of string quartets “ m the strict form with all the passages 
ending properly with shakes ” This shows that all his work as 
a composer had failed to wean him from the conventions of 
virtuoso players, and it well illustrates the way m which “ strict 
forms ” desert their convenient fum tions to pose as classical 
ideas, for the “ passage ending in a shake ” is merely the easiest 
known way of finishing a section m concerto style, and is so 
far from being an essential feature in chamber-music that m 
the ten mature quartets of Mozart which Spohr undoubtedly 
regarded as his models it cannot be traced in more than twelve 
of the thirty -one movements in which it ought to occur 
The steady level of Spohr’s mastery prevents any of his 
Work from either rising to the height of Mendelssohn’s master- 
pieces, or sinking to the weakness of Mendelssohn’s failures 
But where the true conditions of an art-form suit Spohr’s 
training and temperament he is, at times, very nearly a great 
composer, and in the severely restricted medium of ducts for 
two violins his work is an artistic tour de force, the neglect of 
which would be unfortunate m a wider field than that of mere 
violm-technique His best work is not so great that we are 
obliged to live with it, but its merits demand that we should 
let It live (D F T ) 

SPOIL-FIVE, an old game of cards, probably imported from 
Ireland, where it is still very popular, though the original name, 
according to Ihe Compleai Gamester, was “Five-cards” It 
may probably be identified with “ Maw,” a game of which 
James I of England was very fond A full pack of cards is 
used about five players is the best number, each receiving five 
cards, dealt m pairs and triplets, the card that is left at the top 
of the pack being turned up for trumps If the turn-up is an 
ace, the dealer must “ rob,” t e put out, face downwards, any 
card from his hand and take in the ace The trump suit re- 
mains unaltered “ Robbing ” must take place before the 
first player, the player on the dealer’s left, leads Similarly 
a player who holds the aie of trumps must rob, putting out 
any card and taking m the tum-up, but need not disclose the 
fact till It is his turn to play A player who fails to rob cannot 
go out that hand The card put out may not be seen The 
player on the dealer’s left leads The highest card of the suit 
led — the value of the cards will be explained — or the highest 
trump, wins the trick Players must follow suit to a lead of 
trumps, except m certain cases which will be mentioned To 
a plain suit no one need follow except a player who holds no 
trumps, others may follow or trump as they please If a player 
takes three tricks he wins the game If no one succeeds there 
IS a “ spoil,” and a fresh stake, smalkr than the origmal one as 
a rule, is put into the pool for the next round The order of the 
cards in plain suits may be remembered by “ after the knave 
the highest in red and the lowest in black ” In red suits the 
order is king, queen, knave, ace, &c , down to the ace, which is 
lowest in black suits king, queen, knave, ace, &c , up to ten, 
which is lowest But the ace of hearts, which is always a trump, 
is not reckoned in its own suit In trumps the order is “ below 
the queen highest in red, lowest m black ” The order in red 
suits IS five, knave, ace of hearts, ace of trumps, king, queen, 
ten, &c , in black suits five, knave, ace of hearts, ace of trumps, 
king, queen, two, three, Ac , up to ten, which is the lowest 
When trumps are led, the five and the knave of trumps and the 
ace of hearts need not be played This is called “ reneging,” 
colloquially “ renigging ” The five may always renege, if 
it IS led, no card can renege The knave may renege if the five 
is played, not led Only the five can renege to the knave led 
The ace of hearts can renege to any inferior card If hearts 
are not trumps and the ace of hearts is led, a trump must be 
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played if possible, if not, it is not necessary to play a heart 
“ Twenty-five ” and “ horty-fivc ” are varieties of “ Spoil-five ” 
the game is played tor either of these numbers, each trick 
counts five to the maker, and there is no “ spoil,” but the trick 
made bv the highest trump out scores ten , if a player gets out 
before that trump is played, he wins the game all the same 
The winning of all five tricks is called a “ jink ”, at “ Spoil- 
five ” a player who jinks, if jinking is agreed upon, receives an 
extra stake all round, but if, after winning three tucks, he 
elects to “ Jink ” and fails, he cannot score during that hand 

SPOKANE, a city and the county-seat of Spokane county, 
Washington, U S A , on both banks of the SpclL^ne river, near 
the eastern boundary of the state, and about 242 m E of Seattle 
Pop (1890), 19,922, (1900), 36,848, of whom 7833 were foreign- 
born, including 1683 English Canadians, 1326 Germans, and 
1168 Swedes, (1906 estimate), 47,006 Spokane is served 
by the Great Northern, the Oregon Railway & Navigation 
Co (Union Pacific system), the Northern Pacific, the Idaho 
& Washington Northern, the Spokane, Portland & Seattle, 
and the Spokane & International railways, end by the Spokane 
& Inland Empire (electric) line connecting uith the Cotur 
d’Aldne mining region, Idaho, and with Colfax, Washington and 
Moscow, Idaho Among the principal buildings of the city 
are the federal building, the county court-house, the city- 
hall, the post office, the Paulsen building, the Columbia and 
Auditorium theatres, the Spokane club, the masonic temple, 
the Spokesman-Review building, and a large Roman Catholic 
church Spokane is the see of a Protestant Episcopal bishop 
The city has a Carnegie library, and ten public parks aggre- 
gating 320 acres the more important are I iberty Park (25 
acres), Manito P.’rk (85 acres), and Corbin Park (13 acres), Fort 
George Wright (established in 1895) is 3 m west of Spokane 
on a tract of 1022 acres given to the United States govern- 
ment by the city, for that purpose, in 1894-1895 Spokane is 
the seat of Gonzaga College (Roman Catholic) for boy s, founded 
in 1887 and incorporated in 1904, of Spokane College (1907, 
Lutheran), of Brunot Hall (Protestant Episcopal), for girls, 
the Academy of the Holy Names (Roman Catholic), for girls, 
and of other schools and academies Among the city’s chari- 
table institutions are a home for the friendless (1890), the St 
Joseph orphanage (1890), St Luke’s (1900) and the Mane Beard 
Deaconess (1896) hospitals, each hc'ving a training school for 
nurses, a Florence Crittenden home, and a House of the Good 
Shepherd The Spokane river is a rapidly flowing stream with 
two falls (the upper of 60 and the lower of 70 ft ), within the 
city limits, providing an estimated energy of about 35,000 
hor^e-power at low water Of this energy, in 1908, about 
17,000 horse-power was being utilized, chiefly for generating 
electricity (the motive power most used in the city’s indus- 
tries;, as well as for lighting and transit purposes, while about 
9000 horse-power in electrical power was transmitted to the 
Cceur d’Alene mines At Post Falls, Idaho, 22 m east of 
Spokane, about 12,000 horse-power is developed, and at Nine 
Mile Bridge near Spokane, about 20,000 horse-power Spokane’s 
manufacturing interests have developed with remarkable rapidity. 
In 1900 there were 84 factories capitalized at $2,211,304, 
and their product was valued at $3,756,1x9 In 1905 
there were 188 factories capitalized at $5,407,313 (1445 % 
mere ise), and the value of their products was $8, 3 30,81^'’ (135 i % 
increase) The c'ty’s principal manufactures in 1905 were 
lumber and planing mill products ($2,040,059), flour and grist- 
mill products ('m,o 89,396), malt liquors (:r679,274), foundry 
and machine-shop products ($479,954), and lumber and timber 
products ($418,019) Spokane is an important jobbing centre, 
is a natural supply point for the gold, silver and lead mining 
regions of northern and central Idaho, eastern W'ashington, 
and Oregon, and is a distributing point for the rich agricultural 
districts m this region 

The first permanent settlement on the site of Spokane was 
made in 1874 by James N Glover, who bought from two 
trappers a tract of land here The settlement was named 
Spokane Falls, in memory of the Spokan Indians, a tribe of 
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Sahshan stock, which formerly occupied the Spokane Valley^ 
the word Spokan is said to mean “ children of the sun ” Spo- 
kane was incorporated as a tovwi in r88i, and m the same year 
received its first city charter (amended in iSgr) The city 
became the county-seat in 1882 The present name was adopted 
in 1890 The city was reached by the Northern Paafic rail- 
way in 1883, by the Union Pacific in 1889, and bv the Great 
Northern in 1892 On the 4-6th of August 1889 thirty squares 
of the city (nearly all of its business section) were destroyed 
by fire, with a loss estimated at $5,000,000 Rebuilding was 
at once begun, and was pushed forward with such rapidity 
that m about two years the city had been almost entirely 
reconstructed and greatly improved 
SPOliETO (anc Spolehum), a town and archiepiscopal see of 
the province of Perugia, Italy, i8 m N N E of Term, and 
88 ra N by E of Rome by rail Pop (1901), 9631 (town), 
24,648 (commune) It is situated on a hill, so that the lowest 
part IS about 1000, the highest 1465, ft above sea-level, at 
the south end of the open valley of the Topino, a tributary of 
the Tiber, whic h it joins near Assisi The principal industries 
are the collection and preparation of truffles and preserved 
foods, also tanning and the manufacture of earthenware 
Spoleto IS al'.o the centre of an agricultural district, and contains 
a government experimental olive oil factory There are few 
towns of Italy which possess so many Roman remains m good 
preservation under the medieval buildings, and few medieval 
towms with so picturesque an appearance There arc con- 
siderable remains of perhaps pre-Roman polygonal walls — 
in one place a piece of this walling has masonry of rectangular 
blocks superposed, with an inscription of two of the Roman 
municipal magistrates {quattuomn) There are also a few 
traces of an inner enceinte of the Roman period There are 
remains of a Roman theatre, over 370 ft in diameter, and an 
amphitheatre 390 b> 295 ft A Roman bridge of three arches, 
80 h long and 26 ft high, exists at the lower (north) entrance 
to the town, under the modem road to Fohgno, m the former 
bed of a toircnt wh'oh has now changed its course A Mith- 
racum was found outside this gate in 1878 The rock above 
the town was included within the polygonal walls but Totila 
fortified, nut tins roek, but the amphitheatre, which remained 
the citadel until 1364, when Cardinal Alborno/ destroyed it 
and erected the present Rocea, which was enlarged by Pope 
Nicholas V , It IS now a prison The Porta dcHa Fuga (the | 
name alludes to the repulse of Hannibal) occupies tlie site of a 1 
Roman gate, but is itsdf medieval, while the medieval enceinte 
encloses a somewhat wider area than the ancient The Piazza ! 
del Mercato n presents the Roman forum, close by is a triumphal | 
arch of Dru>>us and Germameus, and a temple (?) into whi 
is built the church of S Ansano A Roman house in the upper 
part of the town, with mosaic pavements, probably belonged 
to Vespasia Polla, the ipothcr of the emperor Vespasian The 
Palazzo Municipale, close by, contains the an hives and puture 
gallery The cathedral of S Maria Assunta, much modernized m 
1644, oceupits the site of a church of the Lombard dukts erected 
about 602 The present church was consecrated m 1198, 
the facade b< longs to the middle of the 12th century Over 
the mam entrance is a large mosaic of Christ enthroned, with 
the Virgin and St John, by the artist Solsemus (1207) Tlie 
Early Renaissance vestibule (after 1491) is fine In the choir 
and on the hilf dome of the apse are the finest frescoes of Fra 
Filippo Lippi (scenes from the life of the Virgin), completed 
after his death bv Fra Diamante, his tomb, erected by Lorenzo 
de’ Medici, with the epitaph bv Politian, is on the left of the 
choir The fine stalls and panelling m the winter choir date 
from 1548 1554 In and near the Piazza del Duomo are the 
unfinished Palazzo della Signona, of the early 14th century, 
which contains the archaeological museum, the small Renais- 
sance churiihof the Manna d Oro (1527), the facade of thcRoman- 
esque basilica of S Eufemia (in the archbishop’s palace) and the 
fipe Early Renaissance Palazzo Arrom with its graffito frieze 
The church of S Pietro, outside the town on the road to Rome 
(wrongly supposed to have been the cathedral before 10671 was 


[ founded m ad 419 by Bishop Achilles Its fagade is re- 
markable for Its richly sculptured decorations of grotesque 
figures and beasts, which are of two different dates, about 1000 
and about 1200 S Domenico is a fine example of later Italian 
Gothic with bands of different colourea stones Both the 
church and its crypt contain 14th-century frescoes The triple- 
apsed crypt of S Gregorio probably dates from the 9th century, 
the upper church was consecrated m 1196 and the Romanesque 
work covered with stucco m the restoration of 1597 S Nicolb 
is a beautiful example of Pointed Gothic The basilica of 
6 Salvatore {tl Crocefi^so) at the cemetery belong^ to the 4th 
Century a d The fine sculptures of the facade, with its beauti- 
ful windows, as also the octagonal dome, all belong to this 
period, Mehorantms, the sculptor of the portal of the cathedral 
(after 1155), took his inspiration hence S Ponziano, not far 
off, belongs to the r3th century, but its intirior has been re- 
stored, the crypt contains frescoes of the r5th century The 
city IS still supplied with water by an aqueduct, to which be- 
longs the huge bridge called the Ponte delle Tom, crossing the 
ravine which divides the town from the Monte Luco (2723 ft ) 
The bridge is 253 ft high and 755 ft long, and has ten arches 
the ground plan is Roman, the stone piers are m the mam 
later (the work is often attributed to Theodelapius, the third 
Lombard duke, m 604), while the pointed brick arches belong 
to a restoration of the 14th (?) century. The Monte Luco, 
which commands a splendid view, has several hermitages 
upon it 

The first mention of Spoletnim m history is the notice of the 
foundation of a colony there m 241 B c (Liv Epit xx , 
Veil Pat 1 14J, and it was still, according to Cicero {Pro Balb 
21)— “colonia latma in pnmis firma et illustris ” — a Latm 
colonv m 95 B c After the battle of Trasimenus (217 b c ) 
Spolctium was attacked by Hannibal, who was repulsed by 
the inhabitants (Liv xxn 9) During the Second Punic War the 
city was a useful ally to Rome It suffered greatly during 
the civil wars of Marius and Sulla The latter, alter his victcry 
over Crassus, confiscated the territory of Spoletium (82 b c ) 
From this time forth it was a inuniaptum Under the empire 
it again became a flourishing town, but is not often mentioned 
m history It was situated on a Isranch of the Via Flammia, 
which left the mam road at Narnia and rejoined it at Forum 
Flaminu An ancient road also ran hence to Nursia Martial 
speaks of its wine Aemilianus, who had been proclaimed 
emperor by his soldiers in Moesia, was slam by them here on 
his way to Rome (a d 253), after a reign of three or four months 
Rescripts of Constantine (326) and Julian (362) are dated from 
Spoleto The foundation of the episcopal sec dates from the 
4th century Owing to its elevated position it was an im- 
portant stronghold during the Vandal and Gothic wars, its 
walls were dismantled by Totila (Procop Bell got in 12) 
Under the Lombards Spoleto became the capital of an in- 
dependent duchy (from 570), and its dukes ruled a considerable 
part of central Italy logethcr with other fiefs, it was be- 
queathed to Pope Gregory VII by the empress Matilda, but 
for some time struggled to maintain its independence In 
1155 it was destroyed by Frederick Barbarossa In 1213 it 
was definitely occupied by Gregory IX During the absence of 
the papal court in Avignon it was a prey tp the struggles between 
Guelphs and Ghibellines, until in 1354 Cardinal Albomoz 
brought it once more under the authority of the Church In 
1809 It became capital of the French department of Trasimcne 
In i860 it was taken by the Italian troops after a gallant 
defence Giovanni Pontano, founder of the Accademia 
Pontamana of Naples, was bom here 

See A Sansj, l>f^gh e dei framnietih stortet dell’ ardtehtid 

dt spoleto (Foligno, 1869), and other works, Q Angehni Kota, 
Spoleto s Dtntorm (Spoleto, 1905) and vanous articles by G Sordini, 
in Nottzie dtgh Scam (T As ) 

SPON, JACQUES (1647-1685), French doctor’ add archaeo- 
logist, was bom at L>ons and died at Vevey He famous as 
a pioneer m the exploration of the mmuibcnts of Greece, travel- 
1 njs there in 1675-1676 with the Engh-^hman (Sir) George Whelcr 
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(1650-1723;, whose collection of antiquitiefs was afterwards 
bequeathed to Oxford University Spon brought back many 
valuable treasures, coins, inscriptions and manuscripts, and in 
later years published various important works on archaeology, 
notably his Voyage d’liahe, de Dalmatte, de Grece et du Levant 
(1678), and a Htsiotre de la ripubltque de Geneve {16^0) 

SPONGES. The Sponges or Porifera form a somewhat 
isolated phylum (or principal subdivision) of the animal king- 
dom This phylum includes an immense number of marine 
and fresh-water organisms, all of which agree amongst them- 
selves in possessing a combination of important structural 
characters whic h is not found m any other animals Though the 
phylum IS a very large one yet almost the only examples with 
which the name “ sponge ” is popularly associated are the 
common bath sponges (species of the genera Euspongta and 
Htppospongta), which are amongst the most highly organized 
and least typical members of the group 
Ihe history of the group begins with Aristotle, who recognized 
several different kinds of sponge, some of which were used by the 
Greek warriors for padding their helmets Owing, howtvtr, 
to the permanently fixed character, irregular growth and feeble 
power of movement in the adult organism, it was not until the 
advent of microscopical research that it was definitely proved 
that the sponges are animals and not plants Indeed our 
scientific knowledge of the group can scarcely be said to begin 
much before the middle of the 19th century, when the classical 
rt searches of R E Grant, J E Gray, H J Carter and J S 
Bowerbank laid the foundations of modem spongology It 
very soon became evident that the group is one which illustrates 
with remarkable clearness and beauty those laws of organic 
evolution which were beginning to attract so much attention 
from zoologists, a fact vhich found abundant recoggiition m 
Ernst Haeckel’s epoch-making work on the Calcareous Sponges 
published m 1872 This was followed by a senes of remark- 
able researches by F E Schulze on the minute anatomv, 
histology and embryology of the group, which have served as a 
pattern to all subsequent investigators In more recent years 
our knowledge of the sponges has advanced very rapidly, 
especially as the result of the great senes of seientific exploring 
expeditions inaugurated bv the voyage of H M S “ Challenger ” 
The large collection made by the “ Challenger ” expedition 
alone, necessitated a complete reorganization of our systematic 
knowledge of the phylum, and afforded the foundation upon 
which our present system of classification has been built up 
There is perhaps no great group of the animal kingdom in the 
study of which greater advance has been made in the last twenty 
years It is impossible in the space at our disposal to do justice 
to the numerous valuable memoirs which have appea'-cd during 
thts period, but reference to the more important works of recent 
investigators will be found in the bibliography at the end of 
this article, while for a comprehensive account of the whole 
subject the reader should refer especially to Professoi F A 
Minchm’s artic’c m Sir E Ray Lankester’s Treatise on Zoology 
General Characters of the Phylum — The sponges are all aquatic 
organisms, and for the most part marine Thev vary in size 
from minute solitary individuals, scarcely visible to the naked 
eye, up to great compound masses several feet in arcumference, 
and in form from almost complete shapelessness to the most 
exquisite and perfect symmetry The indefinitcness of shape 
and size which characterizes the vast majority of the group is 
due to the power of budding, which is almost universal amongst 
them, whereby extremely complex colonies are built up in 
which it IS usually impossible to determine the limits of the 
individual zooids or persons, while verv frequently, by a process 
of integration, individuals of a higher order are produced which 
again form colonies by budding (fig 2) 

The entire body of the sponge is penetrated by a more or 
less complicated canal-svstem, begmnmg with numerous m- 
halant pores, scattered over the general surface or collected m 
special pore-areas, and ending m one or several larger apertures, 
the vents or oscula, situated usually on the uppermost portions 
of the sponge (fig 8) If the livmg animal be kept under 


observation it will be seen that a stream of water is ejected 
with considerable force from the vents, carrymg with it mmute 
particles m suspension At the same time numerous smaller 
streams enter the canal system through the inhalant pores, 
bringing with them the minute particles of organic matter upon 
which the sponge feeds and the oxygen which it requires for 
respiration This stream of water ma> be temporarily intcr- 
nipted by the closure of the pores and vents, to be resumed 
apparently at will It is maintained by the activity of certain 
cells, known as collared cells or choanocytes (fig 35, g, fig 
36), which line the walls of the canal system either throughout 
their entire extent or m certain regions only These cells bear 
an extraordinarily close resemblance to the chodnofl<^elkite 
Protozoa or collared Monads Each is provided with a films 
protoplasmic collar and a long whip-like flagellum, and the 
movements of the latter drive the water out of the canal-system 
tlirough the vents and thus keep up the circulation In all 
but the simplest sponges the collared cells are confined to certain 
portions of the canal system known as flagellated chambers 
(fig 9), the size, form and arrangement of which varj' greatly 
m different types That part of the canal-system which is not 
lined by collared cells is covered with a flattened pavement- 
epithelium (fig 34, 1), and so also is the outer surface of the 
oponge The space between the various branches of the canal- 
svslem IS occupied bv a gelatmous ground-substance (meso- 
gloca) in which amoeboid and connective-tissue cells are em- 
bedded (fig 34, 3, 4, 5, fig 35, a)f and in which m most cases 
a well-developed skeleton is secreted bv special cells knowm 
as scleroblasts This skeleton (figs 24-32, &c ) supports the 
extremely soft tissues of which the body is composed, and con- 
sists either of mineral spicules (carbonate of lime or silica) or 
of homv fibres (spongm), or of a combination of siliceous spicules 
with spongm In many cases the proper skeleton is more or 
less completely replaced by sand. 

The question as to how far the cell layers of the sponge body 
correspond to the ‘ germinal layers " usually recognizable m other 
multicellular animals is an extremely diflicult one and not >ct 
by any means settled It has until recently been generally sup- 
posed that the flattened epithelium which covers the outer surface 
of the sponge, together with part of that which lines the canal- 
system, IS ectodermal, while the collared cells and the remainder 
of the flattened epithelium lining the canal system are t ndodcrmal, 
and the term mesoderm has been frequently applied to the imddle 
gelatinous la>er Recent embryological research, however makes 
it extremely doubtful whether this view is justifiable, and whether 
indeed the germ layers of typical Metazoa can be identified at all 
m the Ponfera Embryological research, moreover, tends to show 
that the pnmitive gastral epithelium (of collared cells) is m most 
sponges compUtcly replaced, except in the flagellated chambers, 
by an invasion of the dermal epithelium (composed of flat pavement- 
cells) 

Stxual reproduction, by means of ova and spermatozoa, 13 
probably universal throughout the group The segmentation of 
the ovum gi/cs nse to the free swimming ciliated larva (figs 
3iS, e, 19) m the form of a hollow amphiblastula or of a solid 

parenehymula This larva becomes attached imJ, by means of 
a more or less complex metamorphosis, gives nse to the young 
sponge During the metamorphosis the outer, ciliab d or flagell ited 
c« Us of the larva take up their position m the intcnor of the body 
and give nse to the collared cells of the adult while the inner cells 
(of the parenchymula) migrate outwards and form th« superficial 
epithelium, so that the position of the so-called ectoderm 
and endoderm " is completely reversed in the adult as compared 
with the larva 

A sexual reproduction is effected by budding, and the buds may 
cither remain attached to the parent and form colonies or become 
detached and form entirely separate individuals. 

Types of Structure — We may illustrate our account of the 
general characters of the group by a brief description of the 
anatomy of three widely divergent types, selected as bemg fairly 
representative of the entire group, viz Leucosolema, Plaktna 
and Euspongta 

LettcosoUnta — The genus Leucosolema includes a number of 
calcareous sponges of very simple structure, and thus forms a 
suitable startmg-pomt for our studies Imagine a minute, thin 
walled sac (fig. i), attached at the lower ind to some rock or 
Seaweed, and enclosmg| a spacious cavity m its interior this 
cavity IS the gastral or digestive cavity, and it opens to the extenor 
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through a wide vent or osculum at the upper extremity of the 
sjion, < The tl m wall is also pierced by numerous small inhalant 
Iiorcb or prosopylcs Ihe inhalant pores, the gastral cavity and 
the vent constitute the canal system thiough which a stream of 
wa<( r can be Kept flowing by the ectiv ity of tlic ewllared cells which 
lint practically the whole of the gastral cavity taeh collared cell 
consists of an oval nucleated body surmounted by a filmy proto- 

E Hsraic collar, in the middle of which the whip- 
kt fligellum projects into the water Tliey 
are pi teed close together, side by side, and thus 
form a continuous layer, extending ^most up 
to tho vent inel intcrruptoel only by the 
mh ilant pores The outer surface 01 the 
sponge 13 covered by a smgle layer of flattened 
pavement-epithelium or epidermis Some of 
the-e cells, distinguished as poiocylcs, become 
pe rforated by the inlialant pores, around which 
they form contractile diaphragm j capable of 
opening an<l closing, and thus regulating the 
‘ up] ily of wate r Uetween tho outer protective, 
dermal epithelium, anel tho inner gastral epi- 
thelium of collared cells, lies the mesogloea, a 
layer of gelatinous matenal conKining cells of 
at least two kinds, amoeboeytes and sclero 
blasts 1 he former close ly resemble the amoe- 
boid white blood coipusefcs or leucoc>tes, of 
higher animals, ami nave the power of wan 
denng about from pi ice to place m the sponge- 
wall They probably serve to distnbutc 
food matenal and carry away waste products, 
and some of them undoubtedly give nse to 
the ovv and spermatozo? flu scleroblasts 
are derived from cells of the dermal cjnth 
chum which migrate inwards into the gela 
(After Haeckel ) tinous ground substance and there secrete the 

Fig I LcticosO' spicules of which the skeleton is composed . 

Unia pnmordiahs fbt.se spicules are composed of transparent 
(Ulynlhus form) crystalline carbonate of hme (cah ite), and may 
be of three fund imental forms trirodiate, 
quadnradi ito and monaxon It has been shown by E A Minchm, 
how( vtr, that the tnradialc and qiiadriradiate types are not simple 
spicules but spicule-systtms, each formed of three or foiu primary 
spicules, originating from as many mot hi r cells and only secondanly 
united In fig 1 only triradiato spicules are represented, but 
very often all three kinds arc present m the same sponge (cf fig 24) 
The tnradiates lie in tho mesogloea with their three rays extended 
in a plane parallel to tho surfaces of tho sponge wall, and form a 
kind of loose scaffolding upon which the soft tissues are supported 
The quadnradiates resemble the tnradiates m form and position, 
but a fourth ray is developed which projects through the layer of 
collared colls into the gastral cavity, where it serves as a defence 
against internal parasites The monaxon spicules have one end 
embedded m the mesogloea while tlie other projects outwards and 
upwards and serves as a defence against external foes '' 

Although all species of the genus Leucosolenia agree essentially 
in stuicture, yit they exhibit very gnat diversity in external 
form This is due to the habit of budding and colony formation 
All stait life after the metamorphosis of the larva m the simple 
sac-shaped condition whith we have just described, and to which 
the name “ Olynthus-type ” is sometimes applied Ihis is indeed 
the simplest tyjio of sjionge organization known to us and we 
must look upon the Olynthus as n presenting a primary spongo- 
tndividual or " person ” By a simple process of budding, in which 



T'ig 2 — Leuco%olenta (Clathrina) clathrus natural size, showing 
reticulate form of colony, exjunded and with open oscula on the 
left, contracted and w ith closed oscula on the right 

CSC, Osculum sph, Sphincter of osculum 

cl osc, Closed osculum atv, Diverticul i 

contr osc, Closed oscula m con- osc dw, Diverticula from which 
tracted part of colony new oscula arise 



the buds all remain umted together by their bases, we get a branched 
colony in which th( persons or zooids are still easily rccogniz ibk 
each with its own vent or osculum Vciy frequently, however, 
the zooids become elongated into slentlcr cylindrical tubes which 
branch m an extremely complex manner and anastomose with one 
another in many places to form networks, in which it is no longer 
possible to recognize tho componint individuals (fig 2) This is 
known as the Clathnna " type of structure, anel we may look 
upon a Clathrina colony as an individual of a higher order, whicli 
may assume a definite external foim and even acquire a secondary 
internal cavity (pscudogaster) , ojitiung to the exterior through a 
spcondaiy vent (pscudosculum), while the outer tubes of the colony 
may give rise to a protective skin (pseudoderm), perforated by 
secondary inhalant pores (jjscudopores) which aro obviously quite 
distinct in nature from the primary inhalant pores or prosopj Its of 
the Olynthus 

Other typos of colony-formation m the genus I cucosolenia will be 
discussed when vve come to de al with the canal sy stem in general 

Plaktna — The genus Plaktna includes some of the simplest of 
the siliceous sponges Just as m the Caleaica the most primitive 
' person ” or individual is rtjircsented by the Olynthus type, so. 
in the non calcareous sponges we may recognize a pnmitiVQ or 
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Fk s — Vertical section of a Rhagon, diagrammatic. 

0, Osculum , p, Gastral cavity (x 100 ) 
fundamental form of individual to which the name '' Rhagon " 
his been applied This is the first stage reached after the meta- 
morphosis of the larva in certain species, and the little sponge 
consists of a cushion-shapcd sac, attaentd below by a broad flattened 
base and tirmmatmg above m a single vent or osculum (fig 3) 
There is a large gastral cavity lintd by pavement epithelium and 
surrounded by a number of more or less spherical " flagellated 
chambers," lined by collared cills These chambers open into the 
gastral cavity by wide mouths (apopylis) and communicate with 
the extenor by smaller inhalant ports Jhe entire outer surface 
of the sponge is covered with pavement-epithelium and there is 
a well developed mesogloea which may contain spicules This 
Rhagon may bo compared to an Olynthus which has become flattened 
otil from above downwards and from which a number of small 
buds (the flagellated chambers) have been given off all round, 
except from the attached basal poition, so that the whole forms 
a small colony, in which the eollired cells have bteome restneted 
to the buds Wo may, then fore, jicrhaps, look ujion the Rhagon 
as an individual or person of a higher order than the Olynthus 
I ike the Olynthus the Rhagon occurs as a transient stage in the 
development of certain sponges, but we do not know any non- 
calcareous sponge which remains in such a simple condition tlirough- 
out life In Plaktna tnonolopha, for example, the entire w ill of 
the Rhagon becomes thrown into folds (fig 4) so tliat a system of 
inhalant and cxhalant canals is formed between the folds, through 
which the water has to pass on its way to and from thj chambers 
the inhalant canals lead down between the folds from the outer 
surface of tlic sponge In P tnonolopha they are wide and ill 
defined In another species, Plaktna dtlopha, they become con- 
stricted to form perfectly definite, narrow canals, by the develop- 
ment of a thick layer of mesogloea (and pavement epithelium) 
which covers the outer surface of the sponge in such a manner that 
the folded character is no longer visible externally The external 
openings of the inhalant c.inals now form definite dermal pores 
In such a sponge as this the folded chamber-layer of the sponge- 
wall 13 sometimes called the choanosome, while the external layer 
of mesogloea and pavemcnt-cpithelium is called the cctosome 
In a third species, Plaktna tnlopha further folding of the choino- 
somal lamilla” takes place, and we thus get a still more complex 
can il s^ stem 

In Plaktna the spicules ire composed of colloidal sihca Tho 
fundamental spicule form is the primitive tetract or caltlirops, 
consisting of four sharp-pointed rays diverging at equal angles 
from a common centre (lig 5, a-e) Modifications of this form 
occur in two directions in the fust place some of the tetracts, by 
branching of one ray, give nso to " candelabra " while others, by 
Suppression of rays give rise to forms with three or even two rays 
only tiiacts and diacts, the latter sometimes termed oxeate (fig 
5 /-/) The arrangement of the spicules is very irregul ir the 
candelabra alone are definitely arranged (at the surface of the 
sjxmge), the other forms are thickly scattered without any sort 
of order throughout the mesogloea 

Euspongta — The genus Euspongta to which belong all the liner 
bath sponges, is a tvpical example of tlie true ‘ horny ” sponges 
or Fuceratosa, characterized especially by the fact that the skeleton 
IS not composed of spicules but of so called homy fibres A livmg 
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bath sponge appears as a dark-coloured, irregular or sometimes 
cup-shaped mass attached by the under surface to the sca-bottoni. 
The outer surface is covered by a skin or dermal membrane, elevated 
in innumerable minute conuli by llio growing apices of the primary 



(After F. E. Schulze. From a plate in Zeitschrl/i fur IF 
hy permission of Wilhelm Engclmann.) 

Fig, 5 . — Plakina imnolophi. 


Zoolegit 



speak of under the name " sponge.” It consists of a very close 
network of spongiii fibres (clo.sely resembling silk in chemical 
composition), some of which, known as primaries, run towards the 



(After F. E. Schulze. From a coloured plate in Ztils.fllr IVitsen. Zoelogie, 
by perniiKiion of Wilhelm Engclmann.) 


Fig. 6 . — Euspongia officinalis (bath sponge). Part of vertical scctioi 
showing general arrangement of skeleton and canal-system. 
p.f. Primary fibre of skeleton. i.c, Inhalant canals. 
s.f. Secondary fibres. e.c, Exlialant canals. 

d.p. Dermal pores (inhalant). f.c, Flagellated cliambcrs. 
fibres, connect the primaries in all directions and themselves 
branch and anastomose freely. The primary fibres contain part teles 
of sand or foreign spicules which are taken in by their growing 



Fig. 7 . — Euspongia officinalis (bath sponge). Skeleton. Fibre 
surrounded by spongoblasts. 

sp.f, Spongin fibre ; sp.bl, Spongoblasts. Coll, Ciollencyte.s. 
apices at the surface of the sponge, and tlie presence of which may 
greatly injure the quality of the sponge. The connecting fibres 
arc only alwut 0-035 mm. in diameter, or even less, and thepiimaries 
are a little thicker, while the meslies between the fibres are so narrow 
as to permit of the soaking up of water by capillary attraction. 



V.vucr r. r..ov..u...=., 

Fig. 8 . — Euspongia offcinalis (bath sjiougc). Diagram of the 
arrangement of the canal-system as .seen in vertical sections of two 
young individuals. 

d.p, Dermal pores ; 0, Oscula -. r, Fock to which the sponges 
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the property upon uhich the economic \alue of the bath sponf^c 
depentls Jn the living sponge the hbres are embedded in the 
rncsogloea where they are secreted by special cells known as spongo- 
blasts which ire often found thickly clustenng around them 
(fig 7) The canal system (figs 6 8) is very complex ari’ shows 
but little indication of its origin from a folded rhagon The in- 
halant ports lead each into a short, narrow, inhalant canal, these 
unite in roomy subdermal ca' ilies lying m the ectosomc ami from 
these in turn the mam inhalant canals come off The Litttr divide 
subdivide and thus lamify 
through the deeper parts of the 
sponge amongst the flagellated 
A' 4 chambers, to each of which a sm ill 

number of slcndtr canaliculi ire 
ultimately given off (fig 9) The 
^ chambers themselves lined by the 

^ usual collaied cells are small and 

W approximately splieiicil, and each 

g discharges its water through a 

H M ^ short and nan ov exhalant can ill 

ffl cuius (fig q) The openings of 

87 ^ inhalant canaliculi into the 

^ ^ chambers of which there are several 

^ fi|| ^ correspond to the prosopylcs of an 

Olynthus, while the single exhalant 
opening or apopyle, nuiy possibly 
(After F 1 - Schulws. From a plate correspond to an Olynthus osculum 
n Zeiti /iJr II- liitH 7 dvli> i typer The cxhaHnt c 11 iliculi unite to 
ntssion of Willieim Lnkelinmn ) gether to form Urger and larger 
Fig g — Huspongta offict- canals which finally Icid the stream 
tabs (bath spongel Part of of 'vi itcr to the vents on the surface 
i section s ic’i -s is shown of sponge (tig 8) I he various 
n fig 6 more highly magni parts of the canal system other 
icd, showing thiie fligellated f^an the chambers themselves are 
hambers with inhalant cana J«ried by a flat paN ement epithelium 
iculi on the left and exhalant and the mesogloca occupying all 
anaheuh on the light the spaces between the different 

parts of the canal system contains 
ells of v irious kinds, embedded in a very giaiiular matiix 

Comparative Anatomy 

External Characters — Amongst the simpler calcareous sponges 
irhich are all of comparatively small size the external form is 
isuilly symmetiical and is evulontly a kind of outward expression 
of the arrangement of the canal-system 
This is well seen in the simplest form of 
/ slvipcd Olynthus, and also 

r simpler b> conoid and Leuconoid 
derivatives (desenoed later on) which 
may be regarded either ?s indivldu ils of 
a higher order or as colonies of Olynthus 
persons grouped around i central indi- 
vuhul whose 1 irge gastral cavity opens 
f° exterior through the single o eu 
tnsBfccA more complex Leuconoids, 

however, the process of colory formation 
becomes vcryuregulai and may give rise 
to great compound masses with many 
vents In these masses we may perhaps 
' '' recognize the presence of indiv iduals of 

three orders (i) the primitive Olynthus 
^ persons represented by the induidual 

'I* flagellated chambers (2) the Leuconoid 

11 persons, indicated c<ich by ils osculum , 

11 and (3) the entire colony formed by the 

union of many such Leuconoid persons 
/jJSH/VJ in an irregular manner It is howevir 

If very doubtful how far the flagrllited 

chambers in such forms as this can be 

regarded as morphologically equivalent 

ft ' r?rf Olynthus persons 

In the non calcareous sponges we arc 
Ml always dealing with individuals of a high 

1 order which usually fo’-m complex i-,grc 

gates (colonies) of Urge size and very 
■ I various sliape As a general rule the 

ff I form of those non calcareous sponges 

f I which grow in shallow water is extremely 

I I irregular and variable while at great 

J f ocean depths the shape is usually dcfi- 

fjfl nitc constant and often exquisitely 

/ symmetncal a fact whieh m.iy perhaps 

be iccountcd for in part bv the ibsence 
(Mter Ridlepnd Denby From disturbing influences such as are met 
With in shallow water Perhaps the 
HM stationery Office ) most extraordinary extcinal form yet 

Fio 10 — Espertopsts discovtred is thit of Esperwpsis chalten- 
\allengen a deep-water gen discovered by the ” Challenger " 
lonaiwndlid Sponge expedition in deep water off the Philip- 


pine Islands (fig 10) a form which leminds one strikingly 
of a number of flowers arranged 111 a raceme except that the 
largest and oldest member of the compound colony is at the 
top of the stalk and the smallest at the bottom In other deep 
w iter species the external form may fiequently be explained 


(After Ridley md Denby Fi 
piste in “ Cnallcnger kefa 
1 , b) ))trmi»Bion ofthc Contro 
H M Stationery Office ) 



( \fter R iilley snd Dciidy t rom ‘ Challenger ' Reports, xn , by penni!.sion 
of the Cimtioller of H M Stationery Office.) 

Fig II — Lladorhiza longtptnna a deep-water Monaxonellid 
Sponge showing the “ Crinorhiza " form adapted for support on 
soft ooze 

as an adaptation to the special exigencies of the environment 

Thus, for example many species are provided with long stalks 

which lift up the body of the sponge out of the soft ooze 

111 which it would otherwise be 

smothered, while the bottom of 

the stalk is frequentiv extended 

in root like processes which serve 

to attach it to some solid object 

{e g Stylocordyla) In other cases 

the sponge supports itself on 

the suifaco of the ooze by long 

stiff processes, foimul of bundles 

of spicules which radiate from the 

centril. cap-shapeU body, this is 

known as the Lrinorhiza form 

and 18 met with in several distinct -v 

genera (fig ii) Amongst the Ilex- ^ 

aclinelhda which ire essentially a ^ 

deep water group many very bcauti- 

ful external forms are met with the 

best known pci haps being the 

so called Venus s flower basket 

FlabcUate (or fan sliapod) and ciq>- ^ 

shaped forms are frttiuenlly met 
with even amongst shallow water 
sponges, and m widely separated 

genera, such as Poterion (the great ^ 

Neptune’s cup sponge) and Rentera ^ 

testudmana In Phyllospongta the ^ 

flabellalc and cm -haped forms pass 

insensibly into one another, the cup 

being apparently merely a folded 

lamella Slender branching formsHQ| 9 M*A t 

arc also not uncommon m shallow vAv// 

water, as scon in the common 

Chaltna oculata of the Bntish coast 

Spherical foims, such as Tethya, 

likewise occur By far the greater 

number of shallow water sponges,' ^ 

however, are quite irregular in shape 

and either form crusts of varying ^ 

thickness on the surface of rocks and 
sea weed, or large and masiivc aggre- 
gates which may nse to a consider- \ 

able height above the substratum ... „ , „ , , „ , 

111 the boring sponges (Family 

Chomdae) the sponge occupies an permission of the Conuoller of H M 
elaborate system of chambers and Stationery Offioe ) 
passages which it excavates for Fio X2 —Cuplectella asper- 
itself m the shells of Molliisca aud gtUum, " Venus's blower 
other calcareous organisms The llasket ” a Hcxactinelhd 
common Bntish Cltona celata begins^ Sponge 
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life in tliis way, iMit soon oiitf^rows ilie Iiousing capacity of its host, 
whose shell then serves merely as a base oi attachment for the 
large indepen<Tcnt spon^c-colony. 

One of the most striking features of living sponges is their colour, 
which is often very brilliant. Yellow, red, orange, purple, brown, 
black, green and blue are all im^t witli, in varying degrees of purity 
and intensity, amongst the commoner, Non-calcarca; whilst thd 
calcareous sponges are usnrdly white. It appears probable that the 
colour is more or less constant for e:ich species, and may Ihereford 
afford a useful guide to specific identification. As a rule the colour 
is lost in spirit“presorved or , dry specimens, but a noteworthy 
exception is found in the brilliant purple Suberites wilsoni of Port 
Phillip, in which the colour, though soluble in water, is permanent 
in dry specimens and in alcohol. Tlie colouring matter is somc-i 
times lodged in special pigment cells belonging to the sponge itself, 
and sometimCvS in symbiotic algae, with wluch the mesogloca is 
frequently filled. 

Canal-system . — ‘Whether we elart with tho primitive Olynthus 
form of the Calcarca or with the more advanced Rhagon of many 
Non-calcarea, it is evitlcnt that further advance in tlie complication 
of the canal-system is arrived at either by budding or folding, 
or by a combination of those processes. As, however, the canal- 
systems of the calcareous and of the main types of non-c:dcareous 
sponges have been evolved along perfectly independent lines it; 
will bo well to consider them separately. 

In the genus Leucosolenia (Cafearea Homocoela) the primitive' 
Olynthus form may, as wo have already seen, give rise, by branching 
and anastomosing, to complex reticulate colonics of the Clathrina 
type, in which a pseiidoderm, pierced by inhalant pores, may cover 
over a system of inhalant canals which are simply the inter-' 
spaces between the branching tubes of which the colony is 
made up, while at the same time a centrally placed pseudogaster, 
which IS simjily a space enclosed by upgrowth of the colony 
aroimd it, may form the main exhalant canal , and open to the 
exterior through a well-defined vent or pscudosculum. In lliis 
direction perhaps the most remarkable modification arrived 
at is that of Lmcosolema cavata, 
in which the Clathrina tubes, lined 
by collared cells, widen out into 
large ir'-egular spaces, while the 
inhalant interspaces become con- 
.strictod into narrow canals lined 
by collared colls on the outside. 
Wc have here a Jtind of inversion 
of the onlinaiy Clathrina canal- 
system, but a perfectly gradual 
the ordinary to the 


transition from 

inverted condition is seen as we 
pass from the older to the younger 
parts of the Colony. 

In Leucosolenia (Dendya) iri- 
podifera (fig. 13) Vve find a totally 
‘different type of colony formation, 
wtiicli is ot ^reat importance as 
indicating in its oftnnl-system the 
j)cssible starting-point of a line 
of evolution which culminates in 
the highest Calcarea. Here a 
large central individ al, whose 
S]iaciou3 gastral <javily is lined 

^ l-;Klial 

branch 
blind 
jthcr, 

entire colony has an 
ly even surfiice. The 
us are represented by 
the interspaces between the radial 
tubes, between the blind extremi- 
ties of which the water finds its 
way in from tho outside. There 
is only a single vent, situate at 
the extremity of the Central cavity. 
This cavity must be regarded as 
the original gastral cavity of a 
parent Olynthus, from which the 
radial tubes liave been produced 

ptfterl>endy. .Siiiiplificd from ncoloiircd j. x ..i 

plate ill Trans. Roy. .Soc. of Victoria., Wc have next, amongst the 
Melbourne, vol. ill. pt j.) ' Calcarea Heterocoela, the Sycon 

Fig. X 2.— -Leucosolenia tripodi- type of canal-system which differs 
^era, with part of the sponge- the foregoing in that the 

wall cut away to show the collared cells of the central gastral 
arrangement of the radial out- cavity arc replaced by pavement- 
growtlrs. epithelium. The radial tubes now 

form definite flagellated chambers, 
pierced as before by numerous prosopylcs through which the water 
enters from the spaces between the chambers, while the original 
^astral cavity forms a central exhalant canal terminating in the 
single vent, a true osculum, corresponding to the osculum of an 





Olynthus. In the simtffest Syconoid ’ forms {Sicetta ) , the radial 
chambers remain perfectly straight and unbranched, 'fliey do not 
touch one another at all and 
there is no trace of an ectosome 

or dermal cortex, and hence ’ 

there are no true inhalant 
canals, and the water circilLxtcs 
without interruption between 
the chambers. In the genus 
Sycon (fig. 14) the walls of 
adjacent chambers come into 
contact with one another and 
fuse together and thus give rise 
to more or less well-defined 
inhalant " inter-canals." Tho 
chambers themselves may 
branch, and in some species 
of Sycon a thin, pore-bearing 
dermal membrane connects to- 
golh' r their distal extremities 
and covers over the entrances . < \ 

to the inhalant canals. The 
canal-system now exhibits all 
the different parts found in 


c.c^c 


(From Deiv.ly, 


Fig. 14. — Sycon caHcri, jiart of 
«» transverse (horizontal) section, 

the most highly - organized three radial chambers, the 

sponges; viz. dermal pores, roiddlc cue cut open, 
inhalant canals, flagellated fl.ch, I'lagellated chamber, 
chambers, exhalant canal and ex.o-p, Its exhalant opening or 
osculum. In the genus Graniia apopyle. 

and its allies {e.g. Ute, fig, 15) pros, Prosopyle. ' 

the thin dermal membrane Central gastral cavity, 

ot Sycon is converted into a i.c, Inhalant canal, 
well-developed cortex, cover- g,cor, Gastral cortex. ■ 

ing the extremities of both g.q, Gastral quadriradiato spi- 
tlic inhalant canals and the — ’ 

radial chambers, and some- 
times containing a system 

of special cortical inhalant 
canals. 'We may now dis- 
tinguish between an ectosome 
(the dermal cortc.x), which 
eoutain.s no flagellate cham- 
bers, and a choanosomc in which chambers arc jircsent. Tho 
next stage has probably been arrived at by a Ihiid of fold- 


s.g.s, 


i.ox. 


cule. 

Subgastral sagittal trira- 
diate spicules, forming the 
first joint of the articulate 
tubar skeleton. 

Tufts of monaxon spicules at 
the ends of the chambers. 


(.\ftcr PolAjacff.) 

Fig. 15. — Ute argeniea, part of transverse section, showing the 
Syconoid canal-system, and thick dermal cortex containing huge 
longitudinally placed monaxon spicules whose cross-sections are 
represented by concentric circles. 


radially, not around the central gastral cavity but around 
diverticula of the latter v^lfich form special exhalant canalt>. 
This condition, sometimes called the " sylleibid '' type, is not 
characteristic of any particular genus or family, but occurs 
in a few isolated species, such as Leucilla connexiva (fig. iG). A 
somewhat similar condition may be arrived at by branclxiug of 
the radial flagellated chambers, as in Heteropegma (fig. 17). The 
next stage is marked by great reduction in the size of the chambers, 
which may become almost spherical, and by further foldihg of the 
choanosomc, so that in a section of the spongo-wall we sue the small 
chambers scattered irregularly in tho mesogloca between the muncr- 
ous branches of complicated inhalant and exhalant canals. Each 
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chamber still has several prosopyles, through which it receives 
water Iroin the ultimate branches of the inhalant canals, while it 
gpens into a relatively large exhalant canal by a wide apopyh 
'nils IS the highest type of canal system mit with amongst the 
Calcarea It is sometimes known as the Lcueon type ind is seen 
in must spceies of the genus Leucandra, as well as in nuuiy others 



(After PoWjveff ) 

Fic i6 — lewilla conncAnt a, part of transverse section, showing 
“ sylleibid *' type of canal system with folded chamber layer and 
exhalant canals (L) into which the chambers open 
It IS almost idcntiesl with one of the types commonly found in 
non calcarcxius sponges (e g Plaktna, fig 4), but has of course been 
evolvt d mdcpendentlv The various types of canal system met with 
in the Calcarea are connected together by numerous intermediate 
forms, thuj forming a very interesting evolutionary senes, while 
both the Sylleibul and Lcuconoicl typos appear to have been m 
d< pcndently evolved several times, thus aflording excellent examples 
of the phenomenon of convergence, a phenomenon wluch is very 
frequently met with amongst sponges 



(Aftesr Pol^jseff) 

Fie 17 — Heteropegma tiodw; gordu, part of transverse section, 
showing branching flagellated chambers and huge subdermal 
quadriradiate spicules, with greatly reduced tubar skeleton 

In describing the an itomy of Plaktna as a type of non calcareous 
sponge, we have traced the elevelopmcnt of p fairly ceimplcx canal 
system freim the so called Khagon form We cui, henvever hardly 
regard the Khagon as representing a fundamental type of can if 
system common to all the Non calcarea, for in some of the Myxo- 
spongida, which are the most primitive of all, and again in the 
Hexactmellida, we find a type characterized by the presence of 
elongated sac shaped flagellated chambers resembling those of the 
Syeon type amongst the Calcarea, and these chambers are arranged 
radially around the cxhilint canals (Halisatca, Hexactmellida) 
The first recognizable stage in the (volution of the canal system of 
the Non cilcarea would thus appear to be t condition not unlike 
that of Sycon, with a number of elongated chambirs arranged 
radially around a central gastral cavity and having their blind 
ontir extremities covered over by a dermal membrane This stage 
is v( ry nearly reproduced m the young form of a Hexactmelhd 
sponge, Lanuginella pupa Erom some such form the Rhagon 
type may perhaps be derived by flath ning out of the lower end of 
the sponge into a broad base of attachment and by reduction in 
the size of the flagellated chambers, accompanied by a more irregular 
Vrangement 


Starting from the primitive Myxosponge ancestor, with largo 
sae-shape<i chambers, radially arranged, the Non-calcaua have 
ippareiitly dt-velopcd along four mam lines, giving rise to the exist- 
ing Myxospo gida, the Hexactmelhda (Inaxomda), the Tetraxomda 


dsc 



(After F E Schulze YiomhM'k.tsitt’s Treatise oh ZooU/y) 

Fig 18 — Lanuginella pupa O b , Vertie il section of a young 
specimen (spicules omitted) 

d m, Dermal m< mbrano g tn, Gastral membrane. 

sd tr, Subdermal trabecular layer G C, Gastral cavity 
ft c, Flagellated chamber osc, Region of future osculum 

sg tr, Subgas tral trabecular layer 

and the Euccratosa The Myxospongida have retained the large 
size of the chambers in certain forms (Hahsarca, Bayalus), hut have 
lost this primitive character in the moie advanced members of the 
group (Oscarella) The Hexactmellida have retained the large 
size ind radial arrangement of the flagellated chambers throughout 
th(ir entire senes The chamber layer, however, tends to become 
more or less folded (fig 19), and always U(3S between two layers of 



r 


(After Schulze. From LankesterS Treatise on Zoology ) 

Fig 19 — Section of the Body wall of Dathydorus ftmbnatus, 
FEb (spieules omiHed) 

ex c, Exli ilant canals sg tr, bubgastial tiabccular layer 

dm Dermal membrane 1, w, G istral me mbrane 

sd tr, Subdermal trabecular 1 ly t r l f Ciastral cavity 

ft c, riagcllatcd chambers 


loose trabecular tissue in whicli the canals are represented by 
irregular spaces 1 he Tctraxonula appear to have suffered reduction 
in the size of the flagellated chambers at a very early date, and It 
is of this group especially that the Rhagon type is charactenstic 
(e g riaktna, fig 4) ^tlC^ratosa ex’ubit a beautiful senes, 
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beginning with forms (Aplysillidae) having largo sac-shaped chambers 
like those of Hexactincllids and ending with forms (Spongiidae, 
Euspongia, figs. 6, 8, 9) having small spherical chambers. 

Along all four lines of descent it is probable that folding of the 
choanosome, or chamber- bearing layer of the sjiongc-wall, has 
Delayed a very important part in the evolution of the canal-systcm. 
This folding is very clearly seen in the Hexactincllida and in such 
forms as Oscarella (Myxospongida) and Plakina (Tetraxonida). 
By this process inhalant and cxhalant canal-systems have been 
formed, and then the ends of the inhalant canals have in most cases 
been closed in by development of an cctosome, as in Plakina truopha 
and StailcUa phrissens (fig. 20). In the majority of cases (e.g. 


Fro. 20. — Young .specimen of Stelleita phrissens (SoIIas). Vertical 
section through the osculum (0), showing the choanosome folded 
within the cctosome. 

Euspongia) the folding has become so complex that it is no longer 
recognizable as such, and the origin of the now well-defined inhalant 
and exhalant canals is comjilctcly disguised. In many cases the 
principal exhalant canals may be surrounded by a layer of tissue 
of considerable thickness in which there are no flagellated chambers 
at all, known as the endosome, so th.it the folded choanosome may 
be sandwiched in between cctosome on the outside and endosome 
on the inside. 

The manner in which the flagellated chambers conimmiicate 
with their respective; branches of the inhalant and exhalant canal- 


Fig. 21. — ^Transverse section across an exhalant canal and 
surrounding choanosome of Cydonium eosaster (Sollas), showing the 
aphodal flagellated chambers. 

system varies consideralfiy in different forms, and the following 
types are recognizable, tliough by no means shaqrly distinguished 
from one another. In the mure primitive forms {e.g, Hexactincllida, 
Aplysillidae, Spongeliidac) each chamber is provided with several 
prosopyles and receives its water supply direct from relatively 
large inhalant canals or even lacunae, discharging it again through 
a wide mouth (apopyle) into a relatively large cxhalant canal or 
lacuna which also receives water directly from other chambers. 


To this tjq>e (fig, 4, /) the name " curypylous has been given, and 
we may include in it cases where thi rc n oulv n. siiieh; i>rosopyle, and 
perhaps even a short, narrow . , ‘ 

inhalant canal. In more ad- i' \ S'- 

vanced forms the water is dis- j V, ' J 

charged from each chamber ' t' ' 

through a narrow exhalant 

canaliculus (aphodus) peculiar T "y y 

to itself, and thence into wider 

canals. This is known as the J ' 

“aphodal” type (e.g. Cydo- " ' 

nium, fig. 21). In the “din- . 

lodal " type there 

inhalant canaliculu.s , ,, - , 

as well as a special aphodus ' . ?( 

to each chamber, with 

at any rate, only 
prosopyle (e.g, Corticium, fig. 

22). The progress from the 
eurypylous to the di ' 
condition is accompanic< 
corresponding increase : 
development of the mosogloea, . , 
whereby the canals are greatly 
restricted in diameter, and at 
the same time the mosogloea 
tends to lose its transparent 
gelatinous character and to 
become compact and granular. 


^pe (e.g. Cydo-'y^t^jJ yt' 

. In the “ dip- . 4 j, 

here is a special . 

iculu.s (prosodu.s) 

aphodus h c*^ ^ - 

:h usually, ^ :v,\ s 

a single ■ , ^ 
iriuftt, fig. \ 

rom the 

lied by a t ^ 'ji 

; in Ibc r ; ] '.VV^ 

isogloea, ‘ ' / • ■ " ' ; -- V 'I V'' ' ' 


(.alter t, £,. scnuize.; 

Fig, 22. — Part of a section of 
Corticium candelabrum, O.S., show- 

With ,h. o, the ccto- 

some wc nccys,inly get a i„i,alant, and tllat on the right (e) 
corresponding development of eidialant * 

the proximal portion of the 

inhalant canal-system. At first the cctosome is merely a thin mem- 
brane, the dermal membrane, pierged bv the inhalant nores whirl, 
are usually arranged in groups. 

Beneath the groups of pores 
(pore-areas) lie spacious sub~ 
dermal cavities which form the 
commencement of the inhalant 
canal-systcm in the choanosome. 

In more advanced types the 
ectosomc becomes greatly thick- 
ened and may be specially 
strengthened in a variety of 
ways to form a cortex. The 
inhalant pores now no longer 
lead directly into the subdermal J /fi-y-'v;'! 
cavities, but first into a series 
of cavities lying in the cortex 
and known as chones, which 


underlying subdermal cavities 
(sub-cortical crypts) by definite 
sphincters {Cydonium, fig. 2^). 

The arrangement of the oscula 
and pores on the surface of the 
Sponge varies greatly in different 
types, and sometimes {pves rise 
to very striking modifications 
of the external form. The oscula 
or vents are usually relatively 
large openings situated on the 





. w , , Fig. 23.- -Section through the 

more prominent parts of the cortex and part of the choano- 
sponge, often on special eleva- some of Cj'rfom'um eosaslcr (SoIIas), 
tions. Occasionally they arc showing a pore-sieve and under- 
replaced by sieve-hke oscular chone in the cortex. The 

areas (e.g. Ceodia perarmata), a chone communicates below with 
modification which doubtless ^ sulwortical crypt, from which 
serves to prevent foreign bodies inhalant canals originate. The 
from entering the wide cxhalant cortex contains numerous sterras- 
canals. The inhalant pores ^ers, connected with one another 
may be irregularly scattered i^y fibrous bands, 
over the surface of the .sponge 

or collected in more or less well-defined jiorc-arcas. In cup-shaped 
s^xinges the pores are usually confined to the outer and the oscula 
to the inner surface. In flabellate yionges we find pores on one 
sitic and oscula on the other. In Tcdania actiniiformis, a deep- 
sea form, the pores are restricted to a narrow band surrounding 
the columnar body of the sponge just beneath the flattened top, 
which bears the vents; thus they are kept from being choked up 
by the soft ooze on whicli f he sponge lies. In Xenospongia, a flattened 
discoid form, they arc confined to narrow groovt;s on the upper 
surface, the chief of which run round the margin of the disk. In 
Esperella miirravi the pores are also confined to special grooves 
on tlu; surface of the sponge, and in both these cases the grooves 
can apparently be opened and closed by special bands of muscle- 
fibres, and the supply of water thus regulated. In some species 
of Lalrurtculia we find the surface of the sponge covered with 
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conspicuous projeictions of two kinds, some conical and bo'-ring quadriradiatc spicules These ma> be sagittal in which case the 
each a single vent others truncated at tlie top and bearing the oral rays are turned towards the Obculum while the basal ray is 
inhalant pores directed downwards If there is an apical ra> it projects into the 

Skeleton —The original anccstr il form {Protolynthui) from which gastral cavity The walls of the radial thi mbus arc supported by 
all the Ponfera are supposed to bo descended probably jiossessed ' a spt'cial tubar ’ skeleton (ef hg 14), eo isisiing exclusively -kif 
no proper skeleton at all, and this condition has been retained ^ iq 

in the existing Myxospongida, although thise sponges have 
made considerable progress m the evolution of their canal- 
system There appears to be little doubt that the Myxo- ( *. 

spongida are pnwifiW/y devoid of skeleton, and in this respect n 

they must be carefully distinguished from the genus C hondroiia, P 

m which the skeleton has bien secondarily suppressed, as I 

will as from numerous and divers species m which the proper B 

skeleton has beta more or less con^letelv replaei d by grams C 

of sand or other foreign bodies The Calctrea, Triaxonida, r 

Tetraxomda and Euceratosa, except m cases of extreme 
degeneration, all po sess a well developed proper skeleton 
As this skeleton has been indej endently evolved in each of ^ ^ 
these great groups it is necessary to deal with it separately in 

Calcarea — The ske Icton in this group is composed of spicules ^ ’ *' 

of crystalline caibonate of lime (usually calcite), developed ij 

within special mother cells or scleroblasts Lach spicule is A ^ ^ 

enclosed in a delicate membranous spicule-sheath and (tft<rT Twister) 

contains an axial thread of organic matter Three mam Tig 25 — A strosclera willevana 

types of ( eleareoub biaeule are met with, tnradiate, quadn- . _ . , s j. i 1 r 1 

rebate and raonaxon (fig 24) The tnradiates and epiadn- A. Entire sponge ( x 3 ) oiKiungs of canal- 



■Astrosclera mllevana (Lister) 


ojicnings of canal- 


radiates, however, aie not simple spicules, but spicule- „ „ system, 6 base of attachment 

systems formed of thice or four rays each originating B. Section of skeleton sph spherules of arragomte , r canals 
independency from its )wn sckroblast (aelinoblast) and all uniting | tnradiates with their basal rays directed towircls the distal end 
together secohdanly I here is reason to believe that this may 1 of each chamber The oral rays are spread out at right am les 
also sometimes be the case with the monaxon or oxesite spieuhs to the length of the chamber and as several spicules generally he 


also sometimes be the case with the monaxon or oxesite spicuhs to the length of the chamber and as several spicules generally he 
In the 1 lost primitive tnraduvtc spicules all three rays lie m thq at the same level the tubar skeleton forms a scries of more or less 

definite joints and is said to be ‘ articulate This tvpe of skeleton 
^ IJL IS almost invariably associated with the Sycpnoid type of canaJ- 

system In the genus Sycon itself we find the distal ends of the 
chambers specially jirotected by tufts of nioiiaxon spicules (fig 14) 
next great advance in (he evolution of the skeleton is brought 
^ about by the development of a dermal cortex, m which, a special 

dermal skeleton is developed This is well seen in the genus Ute 
1 1 (hg 1 5) After this the skeleton of the chamber layer jn the sponge- 

JX~ — a wall begins to undcigo modihe xlioiis, some of vehich are obviously 

correlated with the gradual change of the canal system from the 

J r >11 \yi Syconoul to the Leuconoid condition (cf figs lO and 17) Finally 

^ 1 1 1 trace of the articulate tubar skeleton is lost and we get a paicn* 

I ^ chymal skeleton of scattered radiate spicules in the chamber 

* ^ la>er The skeleton of the chamber layer, no nuttci what the type 

. ■ of t uial s>stcm may lx; supplemented by large subdermal sagittal 

— i M tnradiates or subdcrmal quaelnradiatts (fig 17), whose basal or 

1 ' apical lays project inw^ids from the dcrmil cortex (Heteropidae 

j and Amphoriscielae) Very generally a special oscular " skeleton 

\ developed in the form of a fringe of long monaxon spicules around 

■ r- I .■>. — .■2. y I a the vent 

^ Ik v L- <[ Various aberrant types of skeleton arc met with m the group 

t J' 1 /'y In the genus Lelapta we find a partly fibrous skeleton in which the 

hbres are composed of bundles of tnradiates shaped like tuning- 

^^***** “" ' ' I '‘*****^ ' ' ' ' forks (fig 24 0) and m Petrostoma the mam skeleton is formed of 

y ^ u-lcareous spicules actually fused together In Astrosclera (fig 25) 

^ anomalous type of c-’lcareous skeleton is fouiiil consisting of 

spherical masses of arragonite, each on uii itmg in a special sclcio- 

(After F A Minchin. \ tom A TVeatise on Zoology) blast and having a radiate stiucture icc.Uhng that of a siliceous 

Fig 24 — Spicules of Calcareous Sponges 


same plane Three chief varieties may be distinguished (i) ^ 

Regular (fig 24, b), with all the rays and all the angles eepixl 
(2) Sagittal (fig 24, c, d, I &c ), with two of the ra>s or two of the 

angles forming a pair, differentiated in some respect from the re- I 1 

maining ray or angk, the paired rays being termeel *' oral " anti 
the odd ray basal , (3) Irregular (fig 2\, p) when conforming 

to neither of the ilxivo types It has been proposed to draw a | 

very sharp distinction between ' eqiu angular ” tnradiates and | y 

“ alate ” forms (in which the angle octween the oral rays differs I ' 

from the paired angles), but it may be doubtcel whether such a | ^ 

distinction has any great vilue The quadriradiate (fig 24, e, , 

/, k, ni) IS formed by the addition of an “ apical” or ' gastral ” O 11 

ray to the three ” facial ” rays of the tnradnte this ray lies in a l_ / 1 ^ 

plane at right angles to that of the tacial rays Ihe, monaxon 
spicules (fig 24, h, t, q, r, s) are straight or curved and the two 
ends are usually more or less sharply differentiated from one anotliei 

In all these spicules the form and arrangement of the rays is usuall> Cl ^ 

clearly correlated with their position in the sponge m such a manner \j 

that they are specially adapted for the work which they htve to do 

The arrangement of the spicules in the case of the genus Leucoso ^ 1 

lenia has been dealt with above, and we must pass on at once to Siliceous Megascleres. 

the Calcarea Hetcrococla In this group the skeleton exhibits an a, Diactinal monaxon (oxeate) 
evolutionary series no less remarkable than that of the c'^nal-system 6, Style 
We may take as a convenient starting point the genus Sveetta, c Tnaet 

a typical “sj conoid form with the flagellated chambers radiating d. Primitive tetraxon (calthrops) 
indepeiulenllv from the central gastral cavity The wall of the e Hexact 
gastral cavity is supported by a gastral skeleton of tnradiate or /, Polyaxon desma 



g Sterraster (often regarded as 
a microsclere) 

h, Part of section of sternstcr 
showing two rays united 
by intervening silica 
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sterraster Ihese boflies become closely packed together over 
large areas and give the sponge a stony hardness 

Hemcttnelhiia — In this group the skeleton is composed of spicules 
of colloidal silica deposited m concentric lamellae around slender 
axes of an organic substance wluch in afe occupies the axial 
canal '* of the spicule Although varying greatly in detail and 
often exhibiting great complication or, it may be, reduction in 
structure, these spicules are all referable to the same fundamental 
tnaxonid and hexactinellld type characterized by the possession 
of three axes intersecting each other at right angles and each thereby 
divided into two rav'v or actines (fig 2(1, e) According as one 
two three four or five of these actines are suppressed we distinguish 
between pentact tcliact triact, duct and monact spicules and 
these may be furth'”' subdivided according to spccid modifications 
of the rays due to secondary branching, ornamentation by spines, 



(After t E hi-hul/ie ) 

Fig 27 — Derivatives of the Hexact type of Spicule found in 
Hexactmellida 

a Dagger d, Amphitlisc / Tetract (staurus) 

b, c Pinuli e Pentact g Duct (rliabdus) 

knobs &c at curvature or to excessive development of certain 
rays as comiiared with the lemainder Some of the most character- 
istic of these special types ire represented in figs 27 and 28 Two 
of them require special notice on account of their importance 
in the classification of the group ilicsc ire the hexaster and the 



(After F t Schulze ) 

Fig 28 — Derivatives of the Hcxact type of Spicule, found in 

Hexictmcllida 1 

a, Uncmarla, b, Clavula, c Scopula ' 

amphtdtsc A hexaster (= rosette) is a perfectly symmetrical 
hcxact whose actines branch out into secondary or terminal rays 
in a star like manner (fig 30 t) Various sub types are distinguished 
according to the char ictci of the rays {flonceme piumtcome &c ) 
An amphidisc (fig 27, c?) is a diact spicule consisting of two opposite 
rays each of which terminates m a disk -like or spherical expansion 
surrounded Viy marginal teeth 

In some cases the spicules all remain dt'-connecled from one 
another (Lyssacine condition), in others some of them may be 
united by siliceous cement into a continuous framework (Dictvonine 
condition), and the di tn ction b( tween these two types of arrange 
ment was for a long time regarded as indicating a pnmary sub- 
division of the nexactiiiellula into Lvssacina and Dictyonina 
but this subdivision has now been abandoned The term prostalia 
IS applied to spicules which project freely from the surface of the 
sponge and these arc further du»tinguishcd as basalia pleuralia 
and ntargtnaha according to their position at the base of the sponge 
on the sides or round the margin of the osculura The basaha 
frequently form a root tuft for attaching the sponge to the sub- 
stratum [Hyalonetna, Euplectella) and commonly have anchor- 
like distal extremities They may be extremely long, as in the well- 
known “ glass-rope of Hyaloncma In the remarkable genus 
Monorhaphts we find a single gigantic diact spicule which may attain 
a length of two or three feet and the thickness of a le^id pencil 
transfixing the body of the sponge like a skewer from above down- 
wards A special dermal skeleton is usually formed by a number 
of spicules distinguished g.s dermaha, and a gastral skeleton may be 
similarly formed by special gastraha surrounding the central gastral 
cavity Between the dermal and gastral skeletons another set of 
spicules, known as parenchyntaha form the most important part of 
the skeleton supporting the chamber layer and adjacent tissues 
The distinction into large megascleres and small mtcroscleres is 
perhaps less well marked in this group tlian in the Tetraxomda 

Tetraxomda — Here again the spicules are composed of colloidal 
silica deposited around organic axial threads The starting point 
in the evolution of the very complex senes of tctraxonid spicules 
IS the primitive tetract or calthrops characteristic of the most 
primitive members of the group (t g Plakina) This fundamental 
ground form (fig 26, d) consists of four rays or actines of equal 
length, which aill meet one another at equal angles in the centre 
of the spicule while their apices would occupy the four angles of 
a regular pyramid whose sides are four equilateral triangles It 
is thus both utraxontd (with four axes) and ietracitnclhd (with four 
rays) In Plaktna the spicules are all of about the same size 
nether very large nor very small, but m higher forms we usually 


find some of the spicules enlarged to form megascleres and others 
reduced to form microscleres The megascleres play the principal 
part in building up the skeleton while the microscleres are nsuaily 
scattered through the mesogloea 

Trtaene Series of Megasaeres — When three rays (cladi) of the 
tetract resemble one another while the fourth (shaft) differs in some 
respect the spicule is termed a trtaene The simplest form is the 
plagiotrtaene (fig 29, 2), with three short simple cladi and an elon- 



Fig 29 — The Tetraxon type of Spicule and its derivatives, found in 
Tetraxomda 

1, Primitive tetract 14a, 14b, Pseudasters 25, Chiastcr 

2, Plagiotriatne 15, Cladotylotc 20, 0\> aster 

3, Dchotnacnc 16, Acanthoxeate 27, Aster with 

4, Discotnaene i6a, Pseudaster (am branching ra>s 

5, Anatnacnc phidisc) 28, Rhaplus or tn 

6, Protnaene 17, btrongyle chile 

7, 8, Reduced tn- 18, Tylote 29, Tnchodragma 

acncs, becoming ig, Cladostrongyle 30, bigmata 

monaxon 20, Rhabdoercpid 31, Isochda 

9, Tttracrcpid desma (monocrtji 32, Anisochda 

10, Pnnutive diact desma 33, Diancistron 

11, Oxeate 21, Aster 34, Toxon 

12, Style 22, Sphtrister 35, Labis (forcipi- 

13, fylostyle 23, bterraster form) 

14, Acanthotylostyle 24, bpiraster 

gated shaft the angles all remaining approximately equal If 
the angles between the cladi and shaft become approximately 
nght angles we liave an orthotnaene If the cladi point forward, 
we liave a protnaene (fig 29, 6) If the cladi are turned backwards 
towards the shaft we have an anatrtaene (fig 29 5) If the 
cladi branch each into two we have a dtchotriaene (fig 29, 3) 
If the cladi arc expanded laterally and fused together to form a 
plate while the shaft is reduced we have a discotnaene (fig 29 4) 
The cladi may be reduced in size or even suppressed (fig 29 7 8) 
leaving only the shaft which may be either sharp at each end 
(pxeaie) or sharp at the apex and rounded at the base {stylote) 
The spicule has now become monaxonid or monaxonellid (t e 
with a single axis) and monactinelhd (with only a single ray) , but 
this condition may also be arrived at in a different way, as we shall 
see directly 

The tetracrepid desma (fig 29, 9) characteristic of many Lithistids, 
has been derived from the primitive tetract by ramification of the 
ends of aJl the rays 

Monaxonid Series of Megascleres — We have already seen in 
Plakina how a diactindlid spicule may aiise by suppression of 
two rays of the tetract (fig 5) At first the two remaimng axes 
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are distinctly indicated by the presence of an angle in the middle 
of the spicule (fig 29 10) by straightening out of this angle we reach 
a monaxonid but diactindhd condition — the diactindlid oxeatc 
with the organic centre of the spicule in the middle (lig 29 11) 
By rounding off of both ends tins form passes into the strongylote 
(fig 29 17) then if both ends become enlarged into knobs it IS said 
to be iylote (fig 29 18) if one end only is rounded off which 
apparently usually takes place by suppression of one ray, while 
the other remains shar}i the spicule is termed stylote (fig 29 12) 
It IS now monaclinelhd is well as monaxonid It the blunt end of 
the style enlargts to form i knob wc have the tylostyle (lig 29 13) 
Acanihoxeates (fig 29 iG) acanthostyles and acanthotylostyles (fig 
29 14) arc formed by the development of spines on the surface of 
the spicule The development of 1 irgc recurved spines at the 
ape\ of a t) lost\ le gives us ihe cladotyloU or grapnel spicule (fig 29 
15), which s mulates an aiiatriaene By enlargement of the spiny 
base of an acanthotylostyle and suppression of the shaft we get 
forms which simulate astrose mteroscleres and may be called 
pseudasters (fig 29 146) Pseudasters may also be developed 

Dv shortening up of acanihoxeates, accompanied by cnlaigement 
of the spines (e g SpongtlUnae, lig 29 i6a) The exotyle appears 
to have been formed by enl irgement of the outer end of a radially 
placed oxcate at the surface of the sponge By ramific ttion of 
both ends of a diictiin.1 mcgasclerc we get the monoevepta dfsma 
(fig 20 20) characteristic of certain Lithistids and closely simu- 
lating the tetracrepul desma By ramification of one end of a 
strongylote spicule we may get a rladostrongyle (hg 29, 19) 

Diactinal Senes of Mteroscleres — The starting point of this 
series is the primitive anguHte diactinal oxcate (hg 29 10) This 
has given rise to long hair like forms or rhaphides (hg 20 28), short 
hair-like forms associited in bundles an<l called tnehodragmata 
(fig 29 29), bow shaped forms or tova (fig 29 34) and C- and 
S shaped forms or stgmata (fig 29 30) trom the sigmata may be 



(Alter Sollas ) 


Fig 30 — Typical Microsclcrcs 


a, ^ Sigma^a (siginaspircs) 

c, Toxon 

d, Spirastor 
Sanidaster 

/, Amphiaster 
g Sigma 
h, ft Isochelae 

End of a chela, showing the 
teeth 


l, Modified isochcla of Melonan 

chora 

m, Spheraster 

M, o, p, Oxyastors 
q, r. Reduced asters 
s, Microxcate. 
t Hexaster (rosette) 


derived the dtancistra (fig 29 33) shaped like pocket-knives with 
a blade half open at each end ind the wonderful senes of chelae 
(fig 29 31, 32) in which each end branches into a number of sharply 
re*curved teeth These chelae are t haractenstic of the family 
Desmaetdontdae and exhibit great variations in detail while each 
particular form is remarkably constant in tlie species in which it 
occurs The most curious and abenant are those of Mtlunanchora 
(fig 30 /) T,nd Crutiarra In isochelae the two ends of the spieulc 
are equal in amsochelae they are unequ il 

As/rose or Polyacttnal Series of Mteroscleres — For the beginning 
of this series we must go back to the primitn e tetract Reduction 
in size, sometimes accompanied by increase in the number of rays 
has given rise to the oA\a',ter (fig 29 26) with sharp rays and no 
conspicuous centrum The development of a distinct centrum 
from which numerous r lys come off gives us the spheraster (fig 29 
22) In the sierraster (hg 20 g h) characteristic of the family 
Geoditdae numerous slender ra\s become fused together side bv 
side to form a solid ball In the spiraster (fig 29 24) the centrum 
appiears to have become elongated and twisted into a spiral 1 he 
rays of the aster may ternunate in knobs as in the chtasUr (fig 29 
25) or they may become braneht-d (fig 29 27) 

Arrangement of the Skeleton in the 1 ttraxomda — The most primi- 
fne type of skeleton arrange me it in this group was probably very 
simiKr to that woich wc still find in Plaktna or Derettopsts, but 


without any special dermal spicules the skeleton consisting exclu- 
sively of small isolated tetracts irregularly scattered through the 
mesogloca between the chambers We may call this the scattered 
or diffuse ty'pe of skeleton With the development of an ectosome 
— whether thin dermal membrane or thick cortex — a special dermal 
skeleton arose Sometimes this consists of small specially differ- 
entiated dermal spiciiks — candelabra in Plaktna oxcates in Der- 
cttopsis — but a much more important series of modifications was 



initiated by the development of the tnacnes The cladi of these 
spicules are commonly exlenfled in or beneath the ectosome and 
form a very efficient dermal skeLton while the shafts are directed 
centnpetally through the eliuaiiosomc In tlie genus Discodermta 
the discotriaenes form a continuous dermal armour of siliceous 
plates When anatnaenes and protriaencs are developed their 
cladi commonly project bavond the surface of the sponge and render 
it more or less strongly hispid thus forming a protection from the 
attacks of enemies The shafts of the tnienes though gre,i 11 y 
reduced in Dtscodermta usually become very much liypeitrophied 
and may be grouped together in bundles often associated with 
oxeatc spicules Ihese spicules or bundles of spicules now form 
the principal part of the skeleton, and inasmuch as they radiate 
from the interior towards the surface of tlie sponge we distinguish 
tins as the radiate type of skeleton The skeleton of the vast 
majority of Tetraxoinda is either actually radiate in structure or 
derived from the radiate type by lurther modification In many 
Stellettidae, for example (hg 31) we have atypical radiate skeleton 
111 which a large number of the spu ulcs retain the primitive tetrac- 
(inellid form though a'’sotiated with oxcates while in Tethya the 
skeleton is arranged 111 a similar manner but only monaxonid spicules 
are present From the radiate we pass to the reticulate type of 



(After Minehin and Dendy A, B, C from I ankester s Treatise on /oology D from 
Trans of /ool l)Oi o/ London, vol xii ) 

Fig 32 — Evolution of the Pseudoccratose Reticulate type of 
Skeleton, as seen in A, Rentera, B, Pachychaltna, C, Chaltna, 
D, SptHOsella pltctfera 

sp , Spicules spg , bpongm , mf , Primary fibres , c f , Secondary 
(connecting) fibres 
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skeleton which cliaTactcrizcs the majority of the so called Monax- 
oiiellida This is derived from tlic former by the establishment 
()1 sccondaiy spicule-bundles connecting the primary or radial 
bundles together and the transition is usuelly o ccomjiamtd by loss 
of the cladi of the tiiaenes and by the development of a massive 
irregular form on the part of the entire sponge An intermediate 
condition is found m some of the massive species of Tettlla (e g 
T hmtcola) m which the spieulc bundles aie very well defined 
and form distinct prinuiry '' fibres ' in the interior of the sponge 
but no distinct secondary or connecting fibres aie yet devdoped 



(After I endenfeld Modified from Lendenfeld s Homy Sfioti^es, by permission of the 
Royal Society of I ondon ) 

Fit* 33 — Dendntie, Euceratoso Skeleton of Dench tlla rosea 

In the SigmatomonaxonelUda derived from the Tetilhdae the 
reticulate typo tif skeleton is almost universal and in this group 
an entirely new element is introduced into the skeleton with the 
development of a horny cementing material (spongin) which 
unites the spicules together in the fibres At first small in quantity 
{Rentera fig 32 A), the spongin cement gradually mersases in 
proportion to the spicules until in many Chalminae (fig 32 B C) 
and Desmacidomdae the spicules become completely embedded 
in it, and the fibres may be formed chiefly of spongin with only 
a core of spicules The complete enclosure of the spicules by 
spongin at a very early stage cuts off their food supply and causes 
arrest of development Finally in some Chalminae (fig 32 D) and 
Desmacidomdae the spicules entirely disappear from the interior 
of the fibre and if at the same time they happen to be absent from 
the intervening mesogloe<i we get a skeleton composed exclusively 
of horny matter or spongin to which the term pseudoceraiose 
may be applied In the sub family Ectyomnae the skeleton be- 
comes modified in an interesting manner by the development of 
‘ echinating ” spicules usually acanthostyks or acanthotylostjles 
whose bases are cemented on to the fibre by spongin while their 
apices project into the surrounding soft tissues These doubtless 
serve as a defence against internal parasites In Agelas these 
echinating spicules may persist after the spicules have entirely 
disappeared from the interior of the strongly developed horny 
fibre In the Axinellidae all the spicules m the fibres are typically 
more or less echinating in character and the fibres become plumc- 
like 

Very frequently a special dermal skeleton is developed in the 
ectoseme altoge^ther distinct from that formed by the clacli of the 
tnaencs (when these arc present) Thus in the Geodiidae (fig 23) 
the thick cortex is almost filled with densely packed sterrasters 
In many forms there is a dense layer ot small radially a’ranged 
monaxons at the surface of the sponge, whose jirojecting apices 
form an efficient protection In the reticulate forms the ectosomc 
IS usually a thin eiermal membrane supported by a reticulate dermal 
skeleton of slightly different structure from the main skeleton 
In cases where a special stalk or a root tuft is developed wo 
also find a special and appropriate skeleton in connexion Iheie 
with 

In the so-called Lithistida alone amongst the Tetraxonida do 
we find the spicules (desmas) united together by sihea to form a 
coherent skeleton, sometimes of stony hardnesc very different 
from the elastic, flexible skeleton resulting from the development 
of spongin, and analogous to the condition met with in the Dictyo- 
nine Hexactmcllids 

TIu microscleres usually play quite a subordinate part in the 
formation of the skeleton, being scattered irregularly throughout 
the mesogloea, though sometimes {Geodia, Tethya) the asters may 
form a definite cortical layer 

Euceratosa — In the true homy sponges, if we neglect for the 
moment the presence of foreign bodies, we may sav that the skeleton 
consists from the first exclusively of spongin, secreted (by special 


spongoblasts) m concentric layers to form very well defined fibres 
In the most primitive forms (Aplysillidae) this horny skeleton is 
dendritic m arrangement (fig 33), composed of fibres which rise 
vertically upwards from the bast of the sponge (where they may 
be expanded to form a horny b<*sal cuticle which servos for attach 
mcnl) and ramify towards the surface, where their apices push 
against the dermal membrane and cause it to project m the form 
of conull ' No reticulation is formed in the simplest cases 
{Aplvstlla, Dendnlla), but in Megalopastas secondary connecting 
fibres are established (in relation, eloubtless, to tlie increase m size 
and massive form of the sponge), and the skeleton thus simulates 
the pscudoceratosc rericulate type of the Sigmatomon ixonellida 
In Darwtnella we have, in addition to the tlcndntic skeleton, isolated 
‘ spicules ” of spongin scattered irregularly through the mcsogloeau 
The presence of these spicules, which aic sometimes, though by no 
means always, hexactmellid m form, has given nse to much specu- 
lation as to the possible relationship of the Aplysillidae to the 
siliceous Hexactincllida Until we know more about their origin, 
however, we may oerhaps best regaril them simply as detached 
portions of the general skeleton secreted by isolated groups of 
spongoblasts The genus Megalopastas forms a natural transition 
to the Spongehidae, in which the reticulation of the horny skeleton 
is an almost constant fta.lure, and in which the tendency to supple- 
ment or replace the spongin by foreign bodies (sand, broken spicules) 
IS very strongly marked In extreme cases the skeleton is composed 
almost exclusively of sand (c g Psammopemma) and the whole 
spinge looks like a mass of sand stuck together by a minimum of 
soft tissues and spongin cement Such arenaceeuis " sponges 
also occur in other groups (e g Desmacidomdae) The culminating 
point in the development of the true homy skeleton is found in 
the Spongiidae (e g Euspongta), but even m the bath sponge (fig 0) 
we commonly find sanel grams or other foreign matter m the m 
tenor of the primary fibres Ihc value of the sponge for domestic 
purposes depends upon the softness and elasticity of the fibre, the 
closeness of the meslics, and the relative absence of sand 

Histology 

There arc two pnmary tissue forms m sponges, the flat pavement 
epithelium and the epithelium composed of choanorytes or collared 
cells The former covers the whole of the extdii I surface of the 
sponge and, except m the simpler Calcarea Homocoela, it also 
lines a considerable portion of the cand system The latter lines 
practically the whole of the primitive gastral cavity m the Calcarea 
Homocoela, but in all higher types becomes restneted to well 
elthncd flagellated chambers ” A gelatinous mesogloea, which 
must be regarded pnmanly as an mterce Ihilar substance, appears 
between the primitive outer and inner layers of the sponge-wall 
This contains pnmitive amoeboid wandering cells (archaeocytes). 



1, Pavement epithelium from the upper surface of an oscular 

eliaphragm of Vosmaeropsis wtlsom 

2, Chamber diaphragm of I erntaeropsts macera muse, Myocytes, 

ex op, Exhalant aperture of flagellated chamber 

3, 4, 5, Amoelxicytes of I eucandra phillipensis (the one shown 

in 5 appears to be feeding by means of pseudopodia upon the 
collared cells (c c ) of a flagellated chamber) 

6, Section across an inhalant can il {t c) of Ute sveonotdes, showing 
an ovum {ov ) suspended from the wall apparently awaitmg 
fertilization, sp, spicules 
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which give ngc to the ova and spermatozoa, and also various other 
cells wnich arc now gt ncrally b( heved to migrate into it from the 
primitive pavement epithelium (dermal epithelium) of the outer 
surface, such as seleroblasts, vanous connective tissue elements 
and contractik fibres 

Pavement Lpithehum (fig 341) — This always consists of a single 
layer of polygonal cells whuh are usually flat and very rarely 
{Oscarella) provided with cilia or flagella 1 hey may be glandular 
and may secrete a definite cuticle (as in many Euccratosa) They 
may also be highly contractile 

Porocytes — In certnn Calcareous sponges (Leucosolema) it has 
been shown (by E A Minehin) that the primitive inhalant pores 
(prosopylcs) are fornn d as perforations in certain of the pavement 
epithelium cells, which acquire a tubular form and extend through 
the mesogloea from the dermal to the gastral surface The outer 
portion of each porocyte forms a contractile diaphragm which 
doubtless regulates the admission of water to the gastral cavitv 
The porocytes are sometimes conspicuous on account of their highly 
granular character 

Seleroblasts — -We may distinguish three kinds of seleroblasts 
according to the chemical character of the skeletal matenal which 
they seertte these art calcoblasts, sihcoblasts and spongoblasts 
The calcobl-’sts and sihcoblasts (fig 3 s, A-«) fonn their respective 
spicules at any rate in the first instance, as intra-cellular (perhaps 
sometimes intra-syncytial) secretions, though we must suppose 



(After Schulze and Soll-is.) 

Fit 35 —Histology 
a, Collencytes from 1 hi nea muncata 

h, Chomlrenchyme (with spicules) fioin Corticium candelabrum 

c, Cjstenchyme, from Pacnymatisma johnstoni 

d, Desmacyte, from Drogmastra normam 

e, Myocytes and eolleucytcs, from Cinachyra barbata 
}, Tbesocyte, from Thenta munoaia 

CxilUrtd cell (choanocyte), from Sycon raphanus 
h-n, Sihcoblasts or mother cells, m which different forms of siliceous 
spicules are being secreted. 


that m the case of large spicules the later stages In growth are accom- 
plished by the activity of several or many seleroblasts in co operation 
The spongoblasts (fig 7) qipcar to co operate with one another in 
the formation of the spongin fibre from the beginning They are 
found only around the young, g"owing fibres, where they occur m 
large numbers, forming a kind of sheath of somewhat flask shaped 
ct IK, each placed at nght angles to the surface of the fibre and with 
the nucleus in its broad distal end The spongin is secreted m 
concentric lamellae and is obviously intercellular m origin, and 
probably of the same nature as the cuticle which often occurs on 
the surf ice of the sponge 

Connective tissue Elements - -Thi: following arc the chief forms 
assumed by the mesogloea according to the nature of its connective 
tissue cells and intercellular substance (a) Collenchyme, consisting 
of a clear gelatinous matrix with branching stellate collencytes (fig 
35, a) embedded in it, (6) Sarcenchyme, in which the quantity of 
intercellular matrix is greatly reduced and the connective tissue cells 
arc closely packed together, (c) Cystenchyme (fig 7, Coll , fig 35, c), 
consisting of close packed, oval, vf sicular cells with fluid contents and 
strands of protoplasm r idiating from the nucleus to the penphery 
(d) Chondrenchyme (fig 35, b), somewhat resembling cartilage m 
texture and with a very large amount of intercellular matrix 

The name desmacytes has been given to certain slender connective- 
tissue fibres (fig 35, d) often united in dense bundles or layers, which 
occur especially m the ectosome of many Telraxonida, giving rise 
to a fibrous cortex of leathery consistence 

Contractile Fibres — Muscular fibres or m\oc\tes (fig 35, e) are 
of common occurrence, especially in relation to various parts of the 
canal system, the diameter of which appears to be regulated by their 
agency They may form definite sphincters around the vents 
or in other places (fig 34, 2), or they may form transverse bands 
lying in the floor of port bearing grooves, by the contraction of 
which the Iqis of the groove are doubtless approximated and the m- 
current stream of water shut off (EspcrcUa murrayt, Xenospongia 
patelhformis) 

Endothelial Cells — In many sponges the developing embryos are 
enclosed in definite capsules composed of flattened polyjjonal cells, 
the whole being embedded in the mesogloea Ihe ongm of the 
endothelial cells forming the capsules is doubtful They sometimes 
aid in the nutrition of the develoinng cmbiyo (e g m Stelospongus 
flabelltformts) 

No nervous elements, nor sensory cells of any kind, have as yet 
been recognized with any degree of certainty in sponges, in spite 
of vanous heroic attempts to demonstrate their existtncc 

Collared Cells or Choanocytes (fig 35, g) — These are quite the most 
characteristic histological elements met with m sponges Although 
exiiibiting vanous minor dillcrences m structure, and still more as 
regards size, they always show the same essential features E?ch 
consists usually of an oval or roundiol body (frequently appoanng 
polygonal from the pressure of its fellows) surmounted by a more 
or less cylmdneal or funnel-shaped collar, which surrounds a sin^e 
long, wniii-like flagellum 
projecting fiom the ipex 
of the cell The collar is 
a filmy, liansparent ex- 
tension of the cytoplasm 
(cell - piotoplasm), which 
can be completely with 
drawn The flagellum may 
also bo withdrawn, iiul 
in preserved spti imt ns 
neither collar nor flagdlum 
1$ usually visible T he et 11 
1$ usu illy broadest at the 
liasc and narrowed tofoim 
a neck or collum, be 
nt ath the collar The 
luielcus may be situateil 
either at the base or at ^ 
the apex of the cell body 
or between the two The 
collar itself is often a more 
complicated structure than 
appears at first sight It Fic 30 — Collared O 11 s of Sc AaM^mma 
may be provided with one arcUca 

or two transverse hoops, », JNudeiis, /Z, Flagellum, c, Collir 
presumably serving to 

stiffen it (Ascandra falcata) In many cases the collars of adjacent 
choanocytes have been observed to be connected by a definite 
membrane which stretches from one to the other at the level of their 
margins This is known is Sollas s membra e, but it is apparently 
1 not a permanent structure, and the circumstances under which it 
appears require elucidation In the Hexactinellida the form of the 
coUareel cells appears to be somewhat unusual (fig 3O) 

Archaeocytes — The terra archaeocytes ’ h^ been applied to 
certain uneiiflerenti ited amoeboid cells which make their ajipearance 
at an extremely early stage m the ontogeny, and some of which 
persist throughout life, with little, if iny modification, as the amoe- 
oocytes of the adult sponge, while others become germ cells, diller- 
enuated into ova ami spermatozoa. 
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Amoebocytes . — These arc amoeboid cells closely resembling the the form of a free-swimming ciliated larva, which, after fixing itself 
leucocytes or white blood corpuscles of higher animals. They to some object, undergoes a metamorphosis and then grows into 
commonly have blunt, lobose pseudopodia and the cytoplasm is the adult form. The details of dcveloi-ment appear to differ widely 
generally more or less densely charged v/ith refractive granules, in different siwcics and various interpretations have been placed 
They liave the power of wandering from place to place through the upon somewhat limited and discrepant observations, 
mesogloea (fig. 34, 3-5). One of the best-known cases is that of the calcareous genus Sycon 

(fig. 38). The fertilized ova develoj) into ciliatc-d larvae within the 
parent spongCj embedded in the walls of the radial chambers, in 
their endothelial capsules. Each divides first into two, then into 
four, and then into eight equal and similar blastomeres by successive 
vertical cleft-s. The eight-celled stage (fig. 38, 6, r) has the form of 
a somewhat flattened cushion, with an axial cavity which is the 
beginning of the blastocoel or segmentation cavity. A horizontal 
cleft now divides each blastomerc into a somewhat smaller upper 
and a somewhat larger lower portion, and the sixteen blastomeres 
arrange themselves in the form of a hollow sphere surrounding the 
blastocoel. The smaller cells multiply rapidly and become columnar, 
v/hile still remaining as a single layer. Each one presently acouires 
a flagellum (“ cilinm ”) at its outer end. The larger cells multiply 
~ more slowly and arc characterized by their coarsely granular appear- 

- ' ' c ancc. They are d<?stincd to give rise to the dermal layer and its 

Fio. 37 —Spermatozoa. derivatives (including archaeocytes ?) and never become flagellated.' 

Or-h, Devclopntenl of Spermatozoa in Sycon raphanus } h, Mature The blastospherc or blastula (fig. 38, d, e) is now complete, the 
Spermatozoa ; j, Sperm-ball in Mesogloea of Oscavella lobiilaris ; blastocoel beiilg completely surrounded by a single layer of cells 

k Mature Spermatozoon. dilfcrentiatcd, however, into two groups, gastrul and dermal. The 

large granular (dermal) cells now become invaginated, but this 

Gernt-ceUs . — The ova (fig. 34, 6) are formed from amoebo- _ 

cytes,, which grow to a large size and finally withdraw their 
pseudopodia and acquire a rounded form. They liave large 
nuclei with a very distinct nuclear membrane and commonly 
a conspicuous nucleolus. The spermatozoa (fig. 37) closely 
resemble those of higher animals, consisting each of a small 
" head," composed cluefly of cliromatin material, and a slender 
vibralilo " tail " composed of cytoplasm. In this case the 
amoebocyte gives rise to a single sperm mother-cell (spermato- 
cyte) sometimes enclosed in one or two covering cells. The 
nucleus of the spermatocyte undergoes repeated mitosis and 
a " sperra-ball ’’ is produced which is either enclosed in tho 
covering cell or in a special endothelium similar to that which 
surrounds the segmenting ovum. The germ-cells occur scat- ^ 
tered through the mesogloea and arc not aggregated in gonads, 

so that we cannot speak of “ovaries" and "testes^’ as in 7 ni/pnii v\\\\v ' 

higher types. ^ ^ ! 1 1 T V 

Rcpyoduction. a 

Reproduction in sponges may be ellectcd in one of three v , . i! / 

ways: (i) The first is by vegetative budding, followed by \ '\ { / 

separation of tlic buds and thus differing from the ordinary \ ^ / i ; . ///'^'^^ / 

budding which leads merely to increase in the size of the v \ pj | I / / /// ^ m 
sponge- colony. This process has been observed in many \ ! /U I / / /■// y /f / 

cases (e.g. Leucosolenia, Oscarella, Lophocalyx, Aplysilta). X M/ Jfi-I o f / f / / 

(2) The second way is by the formation of S£)ccializcd repro- v L-X 

ductlvc Ixidies known as gcmmnles. This process is best ^ 

known in tho fresh- water sponges (Spongillinae), where it has “XX*., 

been developed as a special means of tiding over unfavourable Z t/ 

periods during which the parent sponge is liable to be destroyed , ■''■fXX 

by cold or drought. Each gemmulc consists of an aggregation 

of amoeboid cells (statocytes) densely charged with nutrient i / 

granules and enclosed in a protective homy envelope which \ ^ 

may be strengthened by a layer of special spicules. The ripe \ 

gemmulc is very resistant to adverse conditions and is capable 1 \ 

of remaining donnant for a lengthened period, and of develop- 1 I ■ 

ing into a new .sponge on the return of favourable conditions. SM . 1 
In temperate climates the gcmmulcs remain dormant through- 

out. the, winter and develop in the .spring, the development ^ e ' 

being, very similar to that of an ordinary fertilized ovum 

except that it begins at the " morula stage, with the Bfrip 

numerous statocytes representing tho blastomere.s. (3) The ’ 'feYf/ 

third way is by the union of ova and spermatozoa to form 1 1 . 

zygotes, which undergo siigmentation and develop into the (After F. E Schul/e.) 

adult througii a more or less complex scries of ontogenetic Fid. 78.— Develonment of .S'vro»t rat^hamis. 



















zygotes, which uhdergo siigmcntation and develop into tnc (After F. E Schul/e.) 
adult througii a more or less complex scries of ontogenetic Fig. 38.— Development of Sycon raphamis. 

.stages. PreviOu.s to fertilization the ovum undergoes a process 

of maturation accompanied by the extrusion of two polar Ovum. /, Invagination of flagellated 

bodies, as in higher animals. Very little is known about the G Embryo with 8 bla.stomeres cells. 

actual proce.ss of fertilization, but it appears probable that (&, top view, c, side view). g, Gastrula attached by oral face, 

this is efiected in the inhalant canals ot the parent sponge, Blastospherc (blastula). h. Young sponge (Olynthus 

'"here the ova have been observed suspended from the epithc- G Laxva at time of escape from stage). 

Ual lining of the canal {e.g. in Utc, fig. 34, 0). After fertiliza- parent. j, Top view of young sponge, 

tion they appear, usually at any rate, to migrate back into 

the mesogloea, where thev become surrounded by endothelial cap- only a temporary condition, probably' to be explained as the 
Sulos and nneiergo segmentation. In Stelospongus flabelliformis the mechanical result of the pressure of the spicules of the parent sponge, 
cells of the capsule arc of gigantic size and are attached to the The so-called " pseudogastrula " thus formed escapes by rupture 

superficial blastomeres of the developing embryo by protoplasmic — — — — — 

processcJi, through which, no doubt, nutriment is pa^cd from the 1 According to E. A. Minchin, the first-formt'd granular cells arc 
parent to the embryo. *< archaeocytes,*' which migrate into the interior of the larva while 


(b, top view, c, side view). 

d, Blastospherc (blastula). 

e, Larva at time of escape from 

parent. 


g, Gastrula attached by oral face 

h. Young sponge (Olynthiu 

stage). 

7, Top view of young sponge. 


c spicules of the parent sponge, 
ts formed escapes by rupture 


processcJi, through which, no doubt, nutnment is pa^cd from the 1 According to E. A. Minchin, the first-formc'd granular cells arc 
parent to the embryo. *< archaeocytes,*' which migrate into the interior of the larva while 

' their place is taken by granular cells formed by modification of the 
neighbouring flagellated cells. The later-formed granular cells 
The segm-n!, (ion of tho ovum'appears to be in all cases complete aro destined to give ri.se to the dermal layer of the adult, while the 
or holobiastic. aiul the young sponge usually leaves the parent in lo'rhalning flagellated cells form the gastral layer. 


'28 


SPONGES 


the parent tissues into a radial flagellated chamber and passes to 
the extenor with the outgoing stream of water The invaginated 
di rmal cells are pushed out again and the “ amphiblastula swims 
a vay (fig 38, e) (Possibly the granular dermal cells, by prolifera- 
lion, may form a solid mass blocking up the blastococl completely, 
so that we have a solid embryo ) The larva now fixes itself by 
the anterior flagellated polo (which, according to Schulze becomes 
permanently invaginated, thus giving nsc to a true gistrula, fig 
38, /, g,) and the dermal cdls spnid thcmsclvrs out over the gastral 
cells which they completely cover The fixed larva ( ' pupa ”) 
':onsists of a solid mass of gastral cells enclosed in a single layer of 
low flattened dermal cells Presently the gastral cavity appears 
(or reappears) in the middle around which the gastral cells arrange 
themselves in a single layer The young sponge elongates upwards, 
some of the dermal cells form porocytes which become perforated 
by prosopylcs, others mierate into the gelatinous mcsogloea and 
form sell roblasts, from which spicules are developed The cells 
of the gastral layer acquire collars m addition to their flagella an 
osculum 13 formed by perforation at the apex, and the young sponge 
begins to feed It is now in the Olynthus condition (fig ^8 h) 
and is exactly comparable to a simple Leuco<iolema individual 
Aj it grows older radial flagellated chambers are budded out around 
the central gc’stral cavity and the collared cells lining the latter 
ire replaced by pavement epithelium derived from the dermal 

An interesting account of the development of Leucosolenia 
(C /(d/inwa) 61awca has been given by E A Minchm Segmentation 
IS regular and complete resulting in the formation of a hollow 
ciliated, oval blastula (fig 39 A), with a large blastocoel and a wall 
compost of a single layer of columnar flagell ited cells and a pair 
of very large granular cells at the posterior pole The latter are 
primitive archaeocytes and are destined to give nse to the amoebo- 
cytes and germ-cells of the adult The flagellated cells will give 
nse to all the other cells of the adult, both oermal and gastral 
The larva becomes free swimimng in tins condition Here and 
there individual flagellated cells (destined to form the cells of the 
dermal layer) lose their flagella and becoming amoeboid, migrate 
into the blastocoel which presently becomes completely filled with 
sueh cells The larva is thus converted into a solid ' parenchymula 
in which the archaeocytes renunn unchanged in their original position 
at the posterior extremity It now fixes itself and flattens out upon 
the substratum in the pupal condition During the metamorphosis 
which now ensues the majority of the cells of the inner mass (dermal 
cells) pass out to the exterior again between the flagellated cells 





(gastral cells), over which they spread themselves m the form of a 
dermal layer of flattened epithelium Some of the dermal cells, 
however, remain in the inner mass as porocytes, the primitive 
archaeocytes have divided up into araoebocytes, and porocytes, 
amocbocytes and the cells of the gastral layer are all crowded 
together in the intenor of the pupa The pupa now elongates 
vertic illy A gastral cavity appears in the interior The cells of 
the gastral layer arrange themselves around this cavity and deve^'^p 
their collars and flagella At first, however, the gastral cavity is 
lined by the porocytes, which presently separate and migrate out- 
wards ^ Scleroblasts migrate inwards ^rom the dermal layer and 
secrete spicules An osculum and prosopylcs are formed as in 
Sycon and the Olynthus stage is reached 

The development of sponges in general appears to be characterized 
bv a remarkable want of uniformity in the arrangement of the 
dilfcrent kinds of cells of which the larva is composed Two or 
possibly three, primary groups of cells are umversally present, the 
flagellated cells, which will give nse to the collared cells of the adult 
the non flagellated (granular) cells, which will give nst to the dermal 
layer and its derivatives and possibly tlie primitive archaeocytes 
(perhaps to be regarded as undifferentiated blastomeres) It may 
be considered as doubtful however whether the primitive archaeo- 
cytes c'^n in all cases be distinguished from the primitive dermal 
cells The latter are in some cases (amphiblastula type) grouped 
at the posterior pole of the larva (^ycow) while in other cases 
(parenchymula type) they may pass inwards and completely fill the 
interior blocking up the blastocoel and perhaps ilso freely projeeting 
at the hinder end (fig 39 F) At the time of the metamorphosis 
the dermal cells pnss to the outside and come to completely enclose 
the gastral cells so that the two lasers acquire their proper relative 
positions The sponge larva in many respects closely resembles 
the Coelentcrate ^ planula," with its ectoderm and endoderm but 
It IS very doubtful how far this companson is valid and in the present 
state of our knowledge it is perhaps better to avoid the use of the 
terms ectoderm and endoderm in dealing with the sponges altogether 
The idea naturally suggests itself that the two piimary layers of 
the Sponge correspond to those of the Coelenterate but in a reversed 
position the inner layer of the one being the outer layer of the other, 
and vice \ersa and this idea has found expression in the name 
Enanhozoa which has been proposed for the group by Yves Delage, 
but which has not met with general acceptance 

Physiology 

Comparatively little is known of the physiology of sponges The 
most obvious expression of the vital activity of the 
organism is the stream of water which flows in through 
the dermal pores or osti i and out through the vents or 
oscula That this stream is maintained by the undulatory 
movements of the flagella of the collared cells there can 
be no doubt but the fact that the movements of the flagella 
of different cells arc not co ordinated so that they do not 
acc in unison indicates that the mechanical problem 
involved is not so simple as is usually supposed There 
can be no doubt that the incoming stream brings with 
it minute food particles consisting of fragments of organic 
matter alive or dead and also the oxygen required for 
purposes of respiration , while the outgoing stream removes 
faecal products and waste matter (excreta) The rate of 
flow appears to be regulated by the opening and closing 
of the pores and vents, or of intermediate apertures such 
as the apopvlcs or exhalant openings of the flagellate 
chambers This opening and closing may bo effected by 
the activity of definite muscular sphincters (fig 34, 2) or, 
in the case of some prosopylcs, by the contiactihty of the 
poiocytcs themselves 

The ingestion of the food particles is no doubt effected 
in large measure by the collared cells which seem to feed 
much in the same manner as independent collared monads 
(Choanoflagellata) It seems not improbable that So'las’s 
merabranem ay be a temporary structure which assists in 
arresting food particles as they pass through the flagellate 
chambers There is reason to believe also that amoebocytes 
(in this case therefore phagocytes) may capture minute 
organisms on tlicir way through the eanal s^ stem and 
even porocytes are sometimes credited with this power 
Digestion no doubt, is at any rate chiefly, intracellular 
The araoebocytes probabl}'^ serve not only to ingest foot 
themselves but also to receive surplus food from thi 
collared cells and distribute it through the sponge 


Fig 39 — ^Types of Sponge Larvae (semi diagrammatic) The ciliated 
(gastral) cells are left blank , the dermal cells are shaded and the archaeocytes 
are granulated 

A, Larva of Leucosolenia (Clathnna) blanca 

B, Of Leucosolenia (Clathnna) reticulum 

C, Young larva of Leucosolenia (or pseudogastrula stage of Sycori), 

D, Late larva of Leucosolenia (or newly hatched larva of Sycon)^ 

E, Larva of Oscarella 

f, Parenchymula larva of a siliceous Monaxonellid (MyxtHa)^ 


(fig 34 5) , 
Not’ 


Nothing definite is known as to the function of excretion, 
but here, as in the case of nutrition, it seems likely that 
collared cells and amoebocytes are both concerned 

^ The position of the porocytes inside the collared cells 
appears at first sight very anomalous, but Minchin has 
shown that this condition is actually repeated in the adult 
sponge every time the gastral cavity is obhterat 
contraction. 




SPONGES 


729 


Sponges as we have already seen, possess no special n^rvens syi^^pm 
and no special sense organs, and the power of response to stimuli 
s ppeara to be very Imut^ Many sponges probably havp the power 
of contracting as a whole which may 10 son^e cases be due, in part at 
any ate to the presence of bands of muscular hbres, ana SoUas 
obaen es that in Pachytnaiisma irritation of the oscular margin is' 
inwrwbly followed aftei a short interval by a slow closure of the 
splnnctcr The power of movement in adult sponges is, however 
chiefly confined to individual cells acting independently The young 
InvwC on the other hand swim vigorously about by means of their 
( iha or fl 'gclla whose movements must obviously be co-ordinated 
n ordei to ensure the progress of the entire organism m definite 
du eel 10ns 

1 iie rate of growth of sponges appears to be very rapid A British 
ptcR of 11 11,’cninctdon is said to form a crust measuring a foot 
lu diameter in so short a period as five months With tius rapiditj’- 
of I rowlh must he -’•’sociated the fact that many sponges, marine 
as well ?s frcsh-waler, appear to be annual 
Dtsinbuiton 

The vast m'^jonty of sponges are m innc only a single sub family 
til" pon nllin lo having acquired the habit of living in fresh water 
IlieSpon illinu are however very v\ idoly distributed being found 
in 1 il es and rivcis in -'ll pu.rls of the world Marine sponges occur 
c\ Lr>^ hi 1C from low i alcr mark to the greatest depths, but certain 
loi lilies ueh is the Culf of M-^naar I’oit Phdhp and Port J eekson 
i])i ( to be mm h rieher th m otln rs both in individuals anef species 
Ihe Hi V (ti icllid ' an csscnti illy i deep water group and are th( re- 
lot c much more r rely mi t w itli than other forms fhe retravonida 
and Fncciatosa abound in shallow and in moderately deep water 
and a comp ir ^li> (.!> small nurnbei of pecics of Tetra*{onida occur 
it i re it diptli both arc dominuit gioups at the prtsmt day 
npi seated by very large numbeis ol species and individu ds The 
M) vu po igidx arc comparatively lare and leprcscntcd by veiv few 
I les The Gdcarea arc common in the li toral region especially 
in hcltcrcd situations amongst rocks sncl sc iwccd 

ost families and even genei a of spon ms enjoy a very wide 
giogiaphical range veiy many being cosmopolitan Species ere 
iiou illy much more restiictcil in distribution, but even licic there 
iri some noteworthy exceptions, and futinc researches will probably 
show that many species from different loi, lities which arc at present 
T^i iidcd as distinct are connected by intcrmecU ite lorms living in 
nUf '■mediate situations 

rheie appears to be a well-marked relation bet\ tin tenyperature 
ml the power of spongin secretion mel s a le ull wc find that 
spo i"cs with a really well developed homy skeleton (-whether 
hi>L rato^a or Pseudoceratosa) are usually only met with m com- 
pai ■’tiv ely warm waters This fact brings about a striking contrast 
between the sponge faunas of diifereiit latitudes 
Classification 

The classification of the Ph>lum Ponfera the characters of which 
hive dready been given is as follows — 

Sub phylum and Class Calcarea — Sponges with a skeleton 
composed of carbonate of lime commonlv in the form of isolated 
spicuUs whoso most usual shape is tnradiatc 

Uul y j Ilomocoela — Calcarea in which the gastral cavity anel 
its oiitirowths arc lined throughout by collared eclls Tins order 
IS ometimes dmded into two families Clathrinidic anel Lento 
sob iiidac but it IS doubtful if this distinction can be nvmtamcd and 
by some writers only a single genus (Leucosolema) is recognized 

OrdLY 3 Heterocoela — Laic irea in which the original limne 
of the gastral cavity is partly replaced by pavement epithelium so 
that the collared cells are confined to separate flagellated thambers 
This order includes the living families Lcucascidae, Svcetfidae 
C»rantidae Hcteropidae Araphoriscidae and Pharetronidae (with 
only two living representatives but numerous fossil forms) The 
relationships of the anomalous Astiosckia (fig 25), foi which the 
family Aslroscleridae has been proposed by J J lister must still 
be regarded as problematical 

bub-phylum Non-Calcarea — Sponges without any calcareous 
skeleton 

Class and Order Myxospongida — Sponges with no skeleton , with 
simple canil system and usiully Urge flagellate chambers (The 
absence of skeleton is primitive and not due to degeneration ) This 
class IS sometimes divided into two families — Hahsarcidae, with 
tlon>,''ted, sac shaped chambers, and Oscarellidae, with more or less 
spherical chambers 

Class Triaxonida ( = IIexactineiiida) — Sponges with a 
skeleton composed of siliceous spicules, either isolated or cemented 
to„ether by silica and either tnaxonid and hexactmcllid in form 
or derivable from the tnaxonid and hexactinellid type The canal 
system 11 simple and the flapllated chambers are large and sac- 
shajied, and more or less radially arranged in a network of trabecular 
tissue Spongin is never formed 

Order / Amphtdtscophora — ^Tnaxomda with characteristic 
amphidisc spicules but no hexasters and with a root-tuft of 
anchoring spicules The family Hyalonematidac, including tnc 
vvoll-known glass rope sponges of the genus Hyalonema, 13 the only 
fan^ly recognized in this order 


Order a Ifexasterophoro . — Tnaxonida whose most characteristic 

S iicults are hexasters To tins order belong the living families 
uplectelhdae, Asconematidae, Rossellidae, Eurctidae, Melittiomdac, 
Coscmoporidae, Tretodictyidae and Maeandrospongidae and a 
number of extinct families such as the V entricuhtidae so commonly 
met with in the Jurassic and Cretaceous rocks 

Class TetraxoNida — Sponges with a skeleton composed of 
siliceous spicules, either isolated or ccmcntexl together (by sihc > 
or by spongin), and either tetraxoniel and tetractmellid m form or 
derivable from the tetraxomd and tetractmellid type The canal 
system is usually complex, with small, more or less spherical 
flagellated chambers 

Grade Tetractinellida — 1 ctraxonida in which seme, at any 
rate, of the mcgascleres retain the primitive tetractmellid form 
No (It smas are devt loped 

Order i Homosekrophora — Tetractindlula in which mieroscleres 
and megascleres an not yet sh irply differentiated from one another 
and no tnaenes are dcvclopctl The canal system is comparativelv 
simple Ihis order includes the family Plakimdae (see Plahini 
ante) which forms the startmg-jioint of the evolution of the class 
Order 2 Astrophora — Tetr ictmelbd i with tnaenes and with 
astrosc mieroscleres, without ■'igmat i This order includes th( 
families Pachastrcllidae, Iheneidac, btdlcttidac Gcodiidae 

Order j bigmatophata -Tetractmdhda with tnaenes, with 
sigmataforniicrosclcns (when pn sent) without asters This order 
includes the families Tetilhdae and ^auiuUe 

Grade (^ order) LiTHisnnv- — Tetiaxomda in which the mega 
scltres form desmas, typically united with each other by sincious 
cement to form a contmuou skeleton, often of stony liardness 1 his 
group includes both tetractmellid and nionaxonelhd forms -ind 
may possibly be of polyji^letic oiigin 1 hi Lithistula beer thi 
same relation to the other Tdraxoi ula that the dictjonine Hexar 
tindlids bear to the Ijssacine forms, but m the prfsent state ot our 
knowledge it is hardly possible to trace tlie natural allimtics of thi 
numerous members of tnc group, many of which arc only known m 
the fossil state The following arc the j rincipal families Tctra 
ladidae, Dcsmanthidae, CoralUstidac I’lernnndae, Ncopeltidae 
Sclcritodermidae, Cladopeltidae, Azoncidae Anomocladidae 
Grade Monaxonelliua - -1 ctraxonida m which the pnmitivi 
tetraxomd and tetractmellid conddion of thi me gascleres nas been 
entirely lost through suppression of somie of llie spicule rays, so that 
none but monaxonelhd inegascUrcs iimam No desmas are 
developed Owing to the extnme reduction or modification of the 
skeleton, leading in many cases to eonv i rgi nee, the classification 
of this gioup IS extraordinarily difiicult and the group is obviously 
not monophjletic 

Order / A <^tromonaxonelh da —'^hmwonclhda. m which th' 
nucrosclere, when present, is some form of aster The members 
of this ordc'' arc to be regarded as descended from aster lieanng 
tetractmellid ancestors. 

Families — Epipolasidae, Tcthyidae, "^pirastrellidae (including 
Placospongiidac), Chomdae (the boring &jJongcs), Subentidae 
Chpndrosiidae (In Chondrosta the ski li ton is entirely suppressed 
so that it simulates the Myxospongid 1 ) 

Order 2 Stgmatomonaxonelhda — Monaxonellida m which the 
typical mieroscleres are sigmala, or other diactmal forms Normal 
rstiose nucrosclcres arc absent (though secondary pseudasters arc 
occasionally present) The memlie rs ot this order are to be regardt d 
rs descended from sigma-beanng titraetmillul ancestors 

Families — -Ilaploscleridac (chief sub-families C elhinac, Renierina 
Chalininie, ‘^pongilhnai), Desmaeidumdae (chief subfamilies 
1 sperellinat, Ectvomnae), Axinelhdat 

(.lass and Order Eucfratosa -Non calcareous sponges without 
siliceous spicules but with a ski h ton loniposcd of horny fibres 
developed independently, t e not m relation to any pre-existing 
spicular skeleton The skeleton is often suppUmentod, or even 
largely replaced, by fuieign bodies This group includes the bath 
sponges and their very numerous 11 Unions 

ramihis — Aplysilhdae, Spongehidac, Sjiongiidae 


iliccous sponges 
above system, 


There are two groups, of palaeozoic fossil 
which apparently do not fit into the 
Mz the Oetdctinellida 
and Heteractinellid i of 
G J Hinde The former, 
represented b\ the genus 
Astraeospongta, have oct- 
actmal megascleres The 
latter, leprcscnted by the 
genera Tho^iasiLieVa and 
Asteractmella , have poly- 
axon megascleres wnth an ^ J **‘'’‘'* \ , n x 

indefinite number of rav s spicules of Astraeospongia 

Tliese mav indicate the 

former existence of two dibtmct classes of sliceous sponge > 
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which are, so far as we know, totally unrepre^nted at the 
present d»y4 



(After r, J Hmde) 

Fic 41 —Spicules of HoteractmolUda 
Typitealpolyaetinp i?, Rosettc-like form C, £, Nail-hko forms 

Phvlbgeny 

The most rCcfent viefws as to the evolution and inter-relationships 
of the principal groups of sponges above enumerated may be convent 1 
ently expressed by the accompanying 
ph;ylogfcn'etic tree (fig 42) Starting 
with thfe* hypothetical Prottilyiithus 
as the ancestral form of the entire 
group, we see hdtv two divergent 
lines bf descrat are very early estab-, 
llshed accotdmg to whethw or ndf 
a culthrdous skeleton is developed 
The C^karca are at first simple 
Olynthtis fortns, Homoeex la, drfter- 
ing only from the ProtolyntHiis in tHt 
preschee of the calcarcons spicules 
FYom these are derived, by the pro- 
cess of budding, on the One hand 
reticulate forms {Claikrtna) and On 
thb Other 'radiate dortns (e g Leh 4 co- 
soUnia Mpo^fe^a), and Some 'Of the 
latter (now ptobably extinct) fOrAi 
the starting point for the eiiolution 
of the Calcarea HctefocOcla, begin- 
ning with simple Sycottold fotnis 
and endirig with tOrtiplex IvOuconoidS, 
in Which the original process of 
simple budding hks been followed im 
by ejabbrate modifications of both 
skeletbn and canal system 
Turning to the other mam line Of 
descent wfc find “at Once a Conspicuous 
gap between the PTotolynthUs and 
the siirtplO^ knowh non-calcareoUs 
sponge, thongh the analogy of the Calcatea makes it easy to 
nndferstand how the almost Syconoid canal sy'Aem of the simplest 
Hcxactim llids, or the primitive Rhagort tyjie of o^er groups, may 
have been dufiyed from the Protolynthios ancestor in the first 
instance by simple budding This lint of descent may be regarded as 
continue d straight ou into the existing Myxosixingida, with increase 
in the complexity of the canal system, due to folding of the chamber- 
hearing layer and the accompanying development of inhalant 
and exhalmt can U systems, but without the development of any 
skeletova. The Tnaxonula and Euccilaitosa would seem, to hfivo 
branched oil independently at a very early stage from the Myxo- 
spottge Uno, before the flagellated chambers had sufftred that reduc- 
tion sire wlneh occurs in some existing MyxoSpongida and m all 
relraxoaidti In the Triaxonid line of descent the cvohitiaa of the 
siliceous skcletcm of primitively hexatctmellid spicules is the leadmg 
feature, the canal system reserving rcmamkablo uniformity throimh- 
out ilio group In the Tctraxortida al-w the skeleton has pli^cd 
the pnncipai part in the evolution of existing ^ecieS, but the canal 
system too has undergone groat modifications The primitive tetrax- 
onid. tetractmelhd smceous spiCifles must have arisen quitemdepea- 
dcntly, their fundamental form being totally different from of 
the triaxomd hexactmeUid type The appearance of differentiated 
microsclercs in this group introduced new possibilities of variation, 
of which fuH advantage has been taken, and we are confronted wrth 
most interesting evolutionary senes, terminating in many very 



reinarkable arid at pfeSeht Ifi^XbUeabla sptoute tonbs (fig. ^ i3i 
mahy of 'fho more SidytinCCd Tcttaxonida.fispccialiy m >th&^attaiihao, 
the deVClobment of ^hgfn cement aiso appears as tunCw factor m 
tl^ ptocesS of ovolutlbn At flwt sfetvitfg merely to flue the mega>- 
sclhr^ together into a Cdntmtlofis fi^niework, it ultimately, in some 
epdttemo caees, tom^eteiy replaces the 'siliceous skelotoh and gives 
rise to a purely “ hottly " skeletOh 1ft which all tfadei of spicules 
have been lost by degeherUtion Thus we arrive at a ‘ Pseudo 
ceratose *’ condition (fig 32, D) whfchtnust be caref filly distinguished 
.frdm the cbnditioh of the EfiCemtosa, which have apparently 
branched Off quite independently ffotn Myxospongo ancestors 
Merc We have atidthel' typical fexampie of that phenomenon of 
‘ convergence " which has rendered the classification of sponges 
j so Very difficult In tlie Eucefatose line of descent we start with 
I fbtms (Aplvstlla) with large sac shaped chambers and altogether 
primitive canal system, accompanied by an arborescent luarny 
skeleton (fig 33) of an entirely different type from that of the 
pseudoccratose Tetraxomda From this wO can trace the evolution 
gradually through the ispongeludae to the bpongndae, the skeleton 
uocommg roticulate and tile canal system gradually more complex 
with accompanying rerloction m sixe of the chambers The bath 
spoqge perhaps represents the culminating point in this direction 
Thus it appears that-both the homy type of skeleton and the siliceous 
(fpicular type have been twice independently produced in the evolu- 
tion of the Non calcarea An analogous case of eonvtrgeUce is 
sc<m in the union of originally separate spicules into a coherent 
skeleton by means of cement of the same chermcil composition as 
themselves This has taken place independently m the Calcarea 
(P^tvostom 4 )^ the Dictyonine Hexaetmelhda and the Lithistid 
Tetraxomda 


Affinities of the Ponjera, 

Three main views have been put forward with regard to the 
position of the Sponges in the animal kingdom (i) that they are 
Colonies of Protozoa , (2) that they form a subdivision of the 
Coelenterato, (3) that they are not Protozoa but have originated 
from I*rotozoon ancestors quite independently from other 
Metaaoa (lEnterozoa) The first of these views, associated 
espeaally with the names of James Clark and Saville Kent, is 
supported by the relative independence of the constituent cells 
in the sponge-body and by the extraordinary resemblance of the 
coHared cells to the choanoflagellate or collared Monalds It is 
also supijiorted by the existence of a remarkable colonial form of 
Choanoflage^lata (Ptoterospempa) in which the collared Monads 
are partially embeddfed in the surface of a gelatinous rtiatrix, ih 
the interior of which amoeboid cells are found E A Mini hm 
hfis shoWft that even m th6 adult Leuco'^olenia {Claihrina) the 
collared cells and porocytes have the power of changing their 
relative positions, while migration «f dermal and gastral cells 
and consequent inversion of the layers appears to be a common 
feature df the sponge larva at the time of metamorphosis 
These facts are certainly suggestive of Protozoon colonics rather 
than of Metazoa. On the other hand It must not be forgotten 
that migratory amoebocytes (leucocytes) occur m probably 
ah groups of Metazoa, whflfi the degt^ee of integration and the 
amount of histological differentiaf ion in Sponges are Jar greater 
than m any other Protozoon colonies fknewn to u»* It has been 
argued that the process of sexual “rewredootion t»y niieanls of ova 
and sjpfiMnatoioa is fatall to the Ffttozooh-cblohy ifh^cfry, btft 
this argument is con£4>letely disposed of by tlie discov^ of 
spermatozoa and ova in the unicellular Sporozoa On tbe other 
hand occurr^iice Of cuHared riells hasbOen hcldtodiktinguish 
the Sponges from all othc r Metazoa, and this argument has also 
been answered by the discovery oJ collared celfe in the larva of 
Echtnocyamus(m Ecshmoderm) by H Theel ft would, in short, 
be difficult to friamc a definition of the Protozoa which should 
absolutely exclude the Sponges, while at the sathe time our ccfil- 
ception of the nature of Protozoa will have to be jitofbundly 
modified if we are tp admit the Sponges within tihe limits of 
that group. 

The second View, that the Sponges constitute a subdivision 
of the 'COelenterata, is maintained by some vei^ ettiirtept con- 
tinental authors such as Ernst UaecJcel and T E Schulte 
This view is supported by the structure of the 'Olynthus type, 
which, «s we have seen, fotmvs the 'starting-ipomt of Sponge 
evolubon 'Thfe dermal layer of the Oljmthus is regarded as 
ectoderm, the gastral layer as endoderm and the mesgtfloea 
with its contained cells as mesoderm, more highly deve^ed 
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’tioan vimaost Coelbnteiates It is also Supported by a consider- 
<ai)}e ^amount df agreement iil the early stages of develo{lment, 
'td the rfohnation of the abated ilarva. According to this 
fview' the OlynthUs, or at any rate the imaginary Protolynthus 
Us only « sKghtly modified gaStmla, and the Spohges are there- 
lore iH^tehwoa without any coelom^ of In other woi'ds Coelen- 
terdta The extraordinary histological differences between the 
Sponges and other Coelenterates (Cnidaria), combined With the 
highly characteristic canal system and the absence of tentacles, 
are, however, alone sufficient to throw grave doubts upon the 
pttdbabihty of a close relationship between the two groups, and 
■tbelse dhubts are greatly strengthened by recent emhryolt^cal 
researches, whichiiend tb show that the so-called ectoderm and 
endoderm ore not homolbgous m the two cases 

There remains the third view, in accordan< e with which the 
Sponge-s are multicellular animals which have originated quite 
independently from Choanoflagellate Protozoan ancestors, and 
this IB the view which at present seems to have most in its 
favour. It is especially associated with the name of W J 
hollas, who invented the term “ Parazoa ’ for the group Ih 
support of this View it may be pointed out that the tendcircy to 
form hollow, spherical colonies, resembling the blastosphere 
stage in the development of ibuterozoa, is met with in very 
distinct groups of Protozoa (e«g Volvbx, Sphaerozoum) This 
form of colonv is obviously polyphyletic in origin The fact 
that the segmentation of the ovum leads to such a form m both 
Sponges and Lnterozoa is therefore by no means conclusive 
evidence that Sponges and Enterozoa have originated from the 
same Protozoon group While, as has been repeatedly pointed 
out, the universal and characteristic collared cells of sponges 
point emphatically to a Choanoflagellate ancestrv, it is impose 
Bible, in the present state of our knowledge, to indicate the par- 
ticular Protozoon group which has given origin to the Knterozoa 
W« may then consider the Metazoa, or man> -celled animals, as 
a polyphyletic, or at any rate dipliyletic group, including two 
perfectiy distini t lines of descent from the ancestral Protozoa, 
the Sponge-‘line on the one hand, which leads to nothing higher 
than Sponges, which retain in many respects the characters of 
Protozoa, and the Enterozoon line on the other, which leads 
through the Coelenterata to the Coelomata and so on to the 
h^hest divisions of the animal kingdom 

Keohomtes 

All the bath sponges belong to the two genefa Eusponf^a, 
Broun, and Hippospongta, S( hulze, Subdivisions df the old genils 
aui tonim, distinguislied from one another by the fact 
that in Htppospongia the body of the sponge is traversed by 
wide ramifying canals or vestibules, m addition to the proper 
canal system of the sponge bfiecies of these two geUera occur 
m many parts of the world, probably wherever the temperature 
©f the sea-watt r is sufficiently high and the depth and bottom 
suitable It is only in a fiiw localities, hdwe\ er, that they occur 
U3 sufficient numbers and of sufficiently good quality to render 
a fishery practicable. I he sponges of commerce are 

obtain^ tbieffy from the Mediterranean, the rz)ast of Florida 
and the Bahama Islands From the Mediterranean three dis- 
tinct species are obUined^r) Euspongta offianahs, which 
includes lire “ fine spongc.s,” with two chief varieties, molhssima 
(the Levantine sponges, very soft and often cup-.shaped), and 
adriaticcu, (3) Euspongta ^mocca, including the “ hard ” or 
Zimocca sponges, (3) Hippospongia equina, the “ common ” or 

hdrse sponge 

Of the Florida sponges five prmupal kinds are recognized 
by the dealers— (r) the sheep’s wool spongo {Htppaspongta 
g<3rryf>t«a)— this appears to be by far the most abundant in the 
market and also the most valuable, (2) the yellow sponge 
(^uspongta (igartctna), resembling the Ziniocca sponge of the 
Mediterranean, (3) the grass sppnges (including both Hippo- 
ipongici ^grammea and H cerebnforms), (4) the \ elvet sponge 
m^ppospQng^a maeandrtmformts% which is not go common as 
the others, (s) the glove sponge (Euspongta tubuUferd), which 
13 th^ least valuable In the year jpoo the Florida sponge 


fisheries yielded 418,125 lb of sponges, valued at $567, 685 
The Bahama sphnges appeal to be very similar to those of 
Flwda 

Bath sponges Occur in comparatively shallow water and are 
obtained by diving, W dredging, or by means of a trident or 
long-handled fork The preparation of the sponges for the 
market is extremely simple Ihe slimy soft tissues very soon 
begin to decay and run off when they are r*emoved from the 
water, after this has gone on for some time the sponges are 
washed and beaten until the skeleton is clean, they are then 
threaded on string and dried They are frequently “ loaded ” 
with foreign matter by the dealers in order to inirease their 
weight, rock-salt, glucose, molasses, lead, gravel, sand and stones 
being used for the purpose They are also often bleached bv 
meani, of chemicals to give them a bitter colour, but though 
their appearance is thereby greatly improved, their durabilitv' 
is said to be impaired 

Ih spite of the undoubted rapiditv with which sponges grow, 
as shown by the fact that on the coast of tlonda marketable 
sponges are found commonly in places that had been stripped 
of saleable specimens m the preceding year, there appears to be 
considerable danger of injury to the sponge industry by over- 
fishing and by the reckless destruction of young specimens, and 
it has been found necessary to introduce speaal legislation in 
America to counteract these evil tendem les The question of 
the artificial propagation and cultivation of sponges has also 
been much discussed, but although some very interesting 
experiments have been made, they have not as yet led to anv 
great practical results As far back as 1862 Oscar Schmidt 
showed that “ cuttings ” of sponges will attach themselves and 
grow This idea was followecl out m the experiments of 
(j Buccich on the Island of Lesma, from 1863-1872, but these 
experiments were brought to a close by the hostihty of the native 
fishermen Similar experiments have since been made on the 
Florida sponge-grounds The possibility of rearing sponges m 
this way from cuttings has thus been fully demonstratecl, but 
whetht r it can be done profitably is anothi r question Accord- 
ing to the experience of G Buccich it appeared tliat it would 
take seven years for the cuttings to attain marketable size in 
the Mediterranean The Honda experiments, on the other 
hand, mdicate a much more rapid rate of growth, and it has 
been stated that under favourable conditions the cuttings will 
attain marketable size in as short a time as one year It has 
been doubted, however, whether tht total weight of sponges 
produced by cuttings would be greater than the weight of the 
sponges from winch the cuttings were taken if these sponge^ were 
allowed to continue their growth undisturbed H V Wilson 
has suggested that sponges may be artifici illy reared from the 
eggs, m the same way that fi'-hes or oysters are reared The 
eggs of the bath sponge, like those of othe*- sponges, develop into 
frce-swimmmg ciliated larvae, and these might be made to attach 
themselves, hke ovster-spat, to suitable objects, on which the 
young sponges Could be cultivated under appropriate conditions 
Detailed experiments are required to demonstrate the feasibility 
or otherwise of this interesting suggestion 

For furtiur information on the economic aspect of the subject 
tlie student shoultl consult the annual Bulk fin and special papers 
of the United States Bureau of Fisheries and also th< work of Seurat 
referretl to In the bibliography 

Bibt io< raph y — \ very full list of the httraturt of the group up to 
i88g IS given in Uendenh Id’s work on th< Hornj Sponges, published 
by the Koyal bouety Wc liavc only s])ac( here to nfer to a \<.iy 
limited number of memoirs Other refcrincis will be found in the 
works cited 

(i) J S Bowerbank, Monograph of the British ^pongiadae (Ray 
Society) (2) H J Carter, a long st nes of memoirs chiefly sy stematic, 
m the Annals and Magazine of Natural History (it>47 to 1887), 
(3) Y Delagc, Embryogfnie des sponges (Arch Zool I \p (2), x 
1892) , (4) A Dcndy, 'Monograph erf Victorian Sponges,” pt i, 
Trans Royal Soc , Victoria III (189O , ( 5 ) idem, Studios on 
the Comparative Anatomy of Sponges, pts 1 -m , Quart Journ 
Mtc Set (1888-1894), (b) idem, Report on the Sponges col 
lectcd by Professor Herdman at Ceylon in 1902 ” (Royal Society, 
*905). (7) E Haeckel Die Kalkschwamnie (Berlin, 1872), (8) G J 
Hlhtle, Monograph of British Fossil Sponges (Palaoontolotrical 
Society, London), (9) A. Hyatt, “ Revision of the North American 
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Poriferae, Mem Boston iooe Nat Hhsf {1875-1677), vol u , 
(to) R Kirkpatnrk, Descnpttons of South African Singes (Marine 
Investigations in South Africa, Cape of Good Hope Department of 
\gjicalturi, 1902-1903), (ri) W Lundbeck, Porifera (Danish 
IriKolf-Fxpcdition vol vi 1902 <&c), (12) L A Minchm, ' Mate 
rials for a Monograph of the Ascons, ' I , Quart Journ Mxc Set 
(1898), vol xl (13) idem, Sponges, * m Laiikt stcr’s Zoology, 
pt n (1900) (14) N Polcjac ff, “ Ca/car^fl,” ‘ Challenger*' Reports, 

Zoology ' (1883), vol viii (15) S O Ridley and A Dendy, 
Monaxontda,” Challenger" Reports, "Zoology" (1888), voL 
’ \ , (lO) F E Schulzo, Unt( rsuchungen ubtar den Ban und die 
rnUvicklung dcr Spongu n, 7 itt<!chrift fiir wtss Zoologte (iSy-j- 
18S1) (i7) id m, " Hcxachnelltda ‘ ("Challenger" Reports, 

/oology,’ vol XXI ) (ih) iclim, Arnertkantsche Hexactinelhdin 
((>ustav Fisriur, Jena, 1899) (19) idem, Hexactinellida of the 

' Valdtvta" Lxpedttwn (jnu, 1904), (20) I G Seurat L Fponge 
histotrc naturilh , Pfiche Acchmatation ' , Spongiculturc, Bull 
sir iiat d' acchmatation de h ranee, 48th year (1901) (21) W J 

Si 11 IS, Tetractinellida ” ( Challenger ‘ Reports, ” /oology, vol 
\ v ) (22) I B J Sollas, *' Sponges, ’ Cambridge Natural History 
(t ,o0), vol 1 , (23) E 1 ops( nt, I hides monographtqiu s des spongt^ 
(Hies de Frante (\xc,]\ /ool Lxp (3), 1894, vol n ^c), (24) idem. 
Contribution A l(ftud< clcs spo.ipnires fie 1 Allan liquc Nor 1 ” 
(Fan pagnes sctenhfujues du prince de Monaco, 1892 vol n (25) 
idun, Spongiairis di s Ai^oies " (Campagnis scientifiques du 
j hie de Monaco, 1901, vol xxv), (20) G C J \osm?cr, 
Tpongun,” Broun s hlassen und Ordi uvgm dis Fhitritichs 
(t'v;), vol 1! , (27) H V Wilson On the I'casibihty of Raising 
Siioiiges from the Fgg,’ Bulletin of the United States 1 ish Comnvssiort 
(i ''7), vol XV u (\ De ) 

SPONSOR (from Lat s ponder e, to promise), one who stands 
suuty for another, t pernllv m the rite of Christian baptism, a 
{.I ilfathcr or godmotlicr Ihe pmtice originated not in infant 
bapMsm, but in the (ustom of requiring an adult pigan who 
ufTtred himself for tlie rite to be accompanied by a Christian 
knvwn to the bishop, who could vouch for the applicant and 
undertake his supenanc n, thus fulfilling the function performed 
m the Lleusinian m} stcric' by the inystagogiis Fhc Greek word 
for the person undertaking this function is Ivo^oxos, to which 
tH« Latin susceptor is equivalent The word “ sponsor ” in this 
cc( lesiastical ^ensc ceeurs for the first time, but incidentally 
only, and as if it were already long familiar, in Tertullian’s 
treatise De baptismo (ch i8), where, arguing that m certain 
eireumstanees baptism may convcnicntlv be postpioned, especially 
in tne case of little children, he asks, “ For why is it necessary 
that the sponsors likewise diould be thrust into danger, who 
botli themselves by reason of mortality may' fail to fulfil their 
pre niscs, and m iv aho be disappointed by the rtcvclopment of 
an eVil disposition [in those for whom they become sponsors] ? ” 
ihc ‘pensors here rlludccl to may have Ijccn in many cases the 
actual parent , and even m the 5th century it was not felt to be 
iHi ppn priute tliat tlicv should be so, Augustine, indeed, in one 
pas vgo aj pears to f e of it as a matter of course that parents 
shculd bring their cliildrcn and rnswer fir them “ tanquam 
hdcjussi'rcs ”(/ fnst ad Bonif qb), and the oldest Lgvptian 
rituil beers similar testimony Flscwhere Augustine contem- 
pL’tos the bringing of the children of slaves by their masters, 
d of course orphans and foundlings were brought by other 
l)i.i ev olent per ons 1 he comparatively earlv appearance, 
ho, \ ever, of such names as compatres, commahes, propatres, 
,r, tnalrcs, palrnn, natrinae, is of it, elf sufficient eviclencc, not 
enty flnt the sponsonal relationship had come to be regarded 
, a Very do c one, but also that it was not iisi ally assumed by 
’ L n itural p u'^nts How very do o it was htld to bs is shown 
]> tlie Justinian iirolubuion of mainogc between godparents 
<and godchildren On the other hand, the anciently allovyable 
priciiee of parents becoming sponsors for their own children, 
till ugh gr-^cUnlly b'^tonung ob,okte, s ems to have lingered 
until the qth cc itury, whin it was at li^t formally prohibited 
hv the Council of Mam/ (813) Fora longtime there was no 
r vcd rule as to the rcics,arv or rllowable number of sponsors 
nd sometimes the number actually e sunied was large By the 
Ci'iineil of Trent, however, it was cloeicled that one only, or at 
must two, these not being of the same sex, should be permitted 
The rubric of the Church of Fngland, according to which “ there 
shall be for every male child to be baptized two godfathers and 
one godmother, and for every female one godfather and two 
godmother-,” is not older than i66T,the sponsors, are charged 


with the duty of mstructmg the child, and m due time presenting 
It for Confirmation, and m the Cateclusm the child is taught to 
say that he received his name from his “ godfathers and gexi- 
mothers ” At the Reformation the Lutheran Churches retained 
godfathers and godmothers, but the Reformed Churches reverted 
to what they believed to be the more primitive rule, that in 
ordinary circumstances this function should be undertaken by a 
child’s proper parents Most churches demand of sponsors 
tliat they be in full communion In the Roman Catholic Church, 
priests, monks and nuns are disqualified from being sponsors, 
either “ because it might involve their entanglement m worldly 
affairs,” or more probably because every relationship of father- 
hood or motherhood is felt to be in their case inappropnate 
The spiritual relationship established between the sfionsor and 
the baptized, and the sponsors and the parents of the baptized, 
constitutes an impediment to marriage (see Marriage, Carton 
Law) 

SPONTINl, GASPARO LUIGI PACIFICO (1774-1831), Italian 
musual composer, was born on the 14th of November 1774 at 
Majolati (Ancona) in Italy lie was the son of a poor cobbler 
and was intended for the priesthood His musical propensities 
however were not to be restrained, and he obtained lessons from 
Kapellmeister Qumtihani In 1791 he went to the Conserva- 
torio de’ furchim at Naples, where he was trained to write 
operatic music under Paisicllo, Cimaro'-a and Fionvanti His 
first opera L'Eroismo riduol(),yvvi succes-fullv produced m 1796, 
and bvi799 he had already written and produced eight operas 
After becoming court composer to King Ferdinand of Naples 
m this vear an intrigue with a princess of the court compelled 
Spontim to leave Napks m 1800 For the next few years he 
w-ote operas in Rome and Venice until 1893 when he settled 
in Pans, where his reception was anything but flattering His 
comic opera Jiihe proved a failure , a successor, La Petite matson, 
yvas hissed Undaunted by these misfortunes, he abandoned 
the light and someyvhat frivolous stylo of his earlier works, ai d 
in Mtlton, a one-att opera produced in 1804, achieved a real 
success Spontii 1 hcni eforth aimed at a very high ideal, and 
during the remainder of his life stiove so earnestly to reach it 
that he frequently remodelled his passages five or six t’mes 
before permitting them to be performed m public, and weaned 
his singers by introducing new improvements at every rehearsal 
His first masterpiece wa^ La Vetilale, completed m 1803, but 
kept from the stage through the opposifon of a jealous clique 
until the 15th of December 1807, when it was produced at the 
Academic, and at once took rank with the finest works of its 
class Spontini had abandoned the parlanda of Italian opera for 
an accompanied rec itative , he had increased the strength of the 
orchestra and introduced the big chorus freely His opera, 
herdtnand Ccr/cz, was received with equal enthusiasm in 1809, 
but another, Olympia, was much less warmly welcomed m 1819 
Napoleon, whose capproval of any work of art was at once a 
eomphmont to the artist and a serious imputation on the value 
of ll e woik, proft'.sed immense admiration for Spnntmi’s music 

Spontini had been appointed director of the Italian opera in 
1810, but his ciiiarreKome and grasping disposition led to his 
summary dismissal two years later, and, though reinstated m 
1814, he voluntarily icsigned his post soon afterwards He was 
in fact very ill fitted to act as director, yet on the 28th of May 
1820, five months after the failure of Olympia, he settled in Berlin 
by invitation of Frederick William ITT , commissioned to super- 
intend all music performed at the Pru— lan court and compose 
two new grand operas, or three smilUr ones, every three years 
But he began by at once embroiling himself with the intendant, 
Count Bruhl Spontmi’s life at Berlin may be best described 
as a ceaseless struggle fdr precedence under circumstances which 
rendered its attainment impossible Yet he did good work 
Die Vestalin, Ferdinand Cortez and Olympia — the last two 
entirely remodelled — were produced with great success in 1821 
A new opera, Nourmahal, founded on Moore’s Lalla Roohh, was 
performed m 1822, and another, entitled Alcidor, in 1825, and 
in 1826 Spontini began the composition of Agnes von Hohen- 
staufen, a work planned on a grander scale than any of his 
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former efforts The first act was performed m 1S27, and the 
oompike work in three acts graced the marriage of Prince 
William m 1829 Though the German critics abused it bitterly, 
Agnes von Hohenstaufen is undoubtedly Spontmi’s greatest 
work In breadth of conception and grandeur of style it exceeds 
both Dte Vestahn and Ferdmand Cortez, and its details are 
worked out with untiring conscientiousness Spontini himself, 
however, was utterly dissatisfied with it, and at once set to work 
upon an entire revision, so that on its re-presen tation m 1837 
many parts were scarcely recognizable by those who had heard 
the opera m its 01 iginal form 

This was his last great work He several times began to 
rewrite his early opera, Milton, and contemplated the treatment 
of many n^^w subject'', siu h as Sappho, La CoUre d'Achille, and 
other classical myths, but with no definite result He had 
never been popular m Berlin , and he has been accused of endea- 
vouring to prevent the pcrfcrmance of Eurvanthe, Oberon, Dte 
Ilochzeit dis Camacho, Je^whda, Robert the Divtl and other works 
of genius, through sheer envy of the laurels won by their 
composers But tlie critics and reviewers of the period were so 
closely leagued against him that it is difficult to know what to 
believe Afttr thi death of Frederick William HI m 1840 
Spontini’s conduct bccimc so vioknt and imperious that 
he was sentenced to nine months’ miprronment for Use- 
maje<!te The sentenc e w is 1 emitted by I'lcek ru k William IV , 
but on the 2nd of April 184T, when he appeared at the con- 
ductor’s desk to direit a performance of Don Juan, he was 
greeted with hisses and groan* , and his onlers to raise the curtain 
were ignored, so that he was ( (impelled to leave the desk 1 he 
king dismissed him on the 2t;th of August \nth power to retain 
his titles and live wherever he pleascei in the enjoyment of his 
full salary He elided to sdtlc onie more in Pans, aPer a 
short visit to It i 1 > , but b( vend condudmg o< casional perform- 
ances of some of his own works he made but few attempts 
to keep his name before the public In 1847 he revisited Bi-rlin 
and was invited by the king to conduit some performances 
during the winter In 7848 ho bectmc deaf In 1850 he 
retired to his birthplccc, Majolati, and died there on the 14th 
of January 18*51, bceiue ttn. ’g ail he t)L.“csscd •'o the poor of 
his native town 

SPONTOON (Fr ispotitnn,\tc^\ <!pn}itone from dit punctum, 
point, pungere, to priik) a weapon carried bv infantiy officers 
in the 17th and early i8ih centurus it was a type of the 
partisan or hallxcd (</ v ), a shifted weapon with a special form 
of spear head 

SPOON (Ohng a chip or splinter of wood, cf Du spam, 
Ger Spahn, in same sense, probably related to Gr <r<^T/v, wedgt), 
a table implement, bowl-shiptd at the end, with a handle vary- 
ing in length and size From the dcnvition of the word the 
earliest northern European spoon would seem to have been a 
chip or splinter of wood , the Greek Ko\\idf>iov (Lat cochleare) 
points to the early and natural use of shells, such as are still usccl 
by primitive peopks Fxamplcs are pre served of the vinous 
forms of spoons used by the ancient Egyptians of ivory, flint, 
slate and wood, man> of them carved with the symbols of their 
religion The spoons of the Greeks and Romans were chiefly 
mide of bronze and silver, and the handle usually takes the 
form of a spike or pointed stem There are many examples 
in the British Museum from which the form of the various types 
( an be ascertained, the chitf points of difference being found in 
the junction of the bowl with the h-indlc Medieval spoons 
for domestic use were commonly mack of horn or wood, but 
brass, pewter and “ latten ’ spoons appear to have been common 
about the 15th centurv The full descriptions and entries re- 
lating to silver spoons in the inventories of the royal and other 
households point to their special value and rarity The earliest 
English reference appears to be in a will of 1259 In the ward- 
robe accounts of Edward I for the year 1300 some gold and 
silver spoons marked with the flcur-de-lis, the Paris mark, arc 
mentioned One of the most interesting medieval spoons is 
the coronation spoon used in the anointing of the sovereign, 
an illustration of which is given under Regalia The sets of 


' spoons popuhr as christening presents m Tudor times, the 
handles of which lerfninate in heads or busts of the apostles, 
are a special form to which antiquarian interest attaches (sec 
Apostle Spoons) The earlier P-nghsh spoon-handks ter 
minate m an acorn plun knob or a dumond, at the end rf 
the r6th century the baluster and seal ending becomes common 
the bowl being “ fig shaped ” At the Restoration the handle 
becomes broad and flat, the bowl is broad and oval and the 
termination is cut into the shape known as the pied de htche, or 
hind’s foot In the first quarter of the 18th century the bowl 
becomes narrow and elliptnal, with a tongue or “ rat’s tci) ” 
down the back, and the handle is turned up at the end Ihe 
modern form, with the tip of the bowl narrower than the I ase 
and the rounded end of the handle turned down, came into 
use about 1760 

See C J jackson The Spoon and its History" in Archaeologi i 
(i8q2) vol liii , ilso ( np])s Old I nih^h Plati 

SPOONBILL Ihe bud now so called was formerly known in 
England as the Shov'chrd or ShoviLir, while that which used to 
bear the name of Spoonbill, often anipliliid into Spoon-billed 
Duck, is the Shoveler {qv ) of modern davs— the exchange of 
names having been effected as alrt idv stated {loc cit ) about 
200 vcirs ago, when the subject of the jircscnt notice — the 
Platalia leucorodia of Linnaeus as i cll as of m ent writers — was 
doubtless far better known tlnn now, since it evidintly \ u, 
from aiieiint dodimcnts the const ait cum omit mt of Heions, 
and with them the law attempted to j>ro+cct it * J E Karting 
{Zoologist i<S86, pp <Si srq ) has cit((l a i isi from the “ \i ir- 
Book ” of 14 Iicn \ill (1525), VI herein the then bishop of 
London (Cuthbert Tunstall) rntmiained an action of trespass 
against the tenant of a close at Fulham for taking Herons and 
“ Shov clars ” that made their ni sis on the trcis therein gmwing, 
and has also printed {/oohgist, 1877, pp 42*5 skj) an oM 
document showing that “ Shovclars ’ breci m certain woods in 
west Sussex m 1570 Kiarly one hundred years later (c 1062) 
Sir Ihomas Brov ne, in his ‘ Aiiount of Birds found in Norfolk ’ 
{Works, ed Wilkin, iv -515, 310), stated of the ‘ FlaUa 01 
Shouelard” that it formerl> ‘ built in the llcrncne at Claxton 
and Rceilham, now at liimley in Suffolk ’ Ihis 1 ist is the laic st 
knowm proof of the brt eding uf the species in England, but more 
recent evidence to that effect may be hoped for from other 
sources That the Spoonbill was in the fullest sense of thi 
word a “ native ” of England is thus ineontestably shown, but 
for mvnyyt irs past it h is onl\ been a more or less regular visitant 
though not seldom in eonsideiable numbers, which would doubt- 
less, if allowed, once more make their home there, but its 
conspicuous apnearance renders it an easy mark for the greiuv 
gunner and the conlemptibk collector What may have been 
the case formerly is not known, except that, according to 
F Bclon, It nested in his time (1555) in the borders of Britiaiiv 
and Poitou, but as regards north-western Europe it seems of 
late years to have brcci only in Holland, and there it has hec 1 
deprived by dram ige of its fuourite resorts, one after the othci , 
so that it must shoith bec'ome merelv a stranger, except m hpuui 
or the basin of the Danube and other parts of south-castcin 
Europe 

The Spoonbill ranges ovir the greate’- part of middle and 
southern Asia - and I r.eds abundantly in India, as well as in 
some of the islands in the Rid Sea, and seems to be resident 
throughout Northern Afric i In Southern Africa its place is 
taken by an allied species with ’•id legs, P aistataov tenuiiostus, 

^ Nothing shows fiitUi llu futilitv of the old statutes for the 
protection of birds (h-m the Let th^t iii 15^4 the ta.kiiig of the tc ! s 
of Herons Spcxinbtlls (Shov < lar=) Cranes Pittc rns and Bustanls \\ is 
visited bv a heavy pinafiv while there was none lor deslioMug ti e 
parent birds in the bieedins sc on All of tlu ^ixi its just i anu.(’ 
except the Heron hivcji stdawai wlnlt then L strong ri '•onto 
think that some at least mi^ht ha\ e suit i\ cd had the principle of tl e 
Levitical law (Dcut xxn (>) been followed 

® Ornithologists liave been in doubt as to the recognition of U o 
species fioir Japan described b}’ Timni'nck and Sehlegcl undci the 
names of P major and P mimv It has been suggested th it tl 
former IS only the young of P leucorodia and the latter the your^ of 
the Australian P regta 
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which also goes to Madagascar. Australia has two other species, 
P regta or melanorhynchm, with blade bill and feet, and P 
flavtpes, m which those parts are yellow The very beautiful 
and wholly different P ajaja is the Roseate Spoonbill of 
America, and is the only one found on that continent, the 
tropical or juxta-tropical parts of which it inhabits The rich 
pink, deepemng m some parts into crimson, of nearly all its 
plumage, together with the yellowish green of its bare head and 
Its lake-coloured legs, sufficiently marks this bird, but all the 
other species are almost wholly clothed m pure white, though 
the EngUsh has, when adult, a fine buff pectoral band, apd the 
spoon-shaped expanse of its bill is yellow, contrasting with 
the black of the compressed and basal portion Its legs are 
also black In the breeding season, a pendent tuft of white 
plumes further ornaments the head of both sexes, but iff 
longest m the male The young of the year have the primary 
quills dark-coloured 

The Spoonbills form a natural group, Plataleinae, allied to 
the Ibididae, and somewhat more distantly to the Storks (see 
Stork) They breed in societies, not only of their own kind, 
but m company with Herons, either on trees or in reed-beds, 
making large nests in which are commonly laid four eggs — white, 
speckled, streaked or blotched, but never very closely, with 
light red Such breeding stations have been several times 
described, as for instance by P L Sclater and W A Forbes 
{Ibts, 1877, p 412), and H Seebohm {Zoologist, i88o, p 457), 
while a view of another has been given by H Schlegel (F<?g 
Nederland, taf xvii ) H (AN) 

SPORADES (Gr liiropdSe^, from (rirelpuv, to sow), the 
islands s( attered about the Greek Archipelago, as distinguished 
from the Cyclades, which are grouped round Delos, and from the 
islands attached, as it were, to the mainlands of Europe and Asia 
Ancient and modern writers differ as to the list of< the Sporades 
(see Bursian, Grtechenland, 11 348 seq ). The Doric Sporades 
—Melos, Pholegandros, Sikinos, Thera, Anaphe, Astropalia and 
Cos — were by some considered a southera cluster of, the Cyclades 
In modern times the name Spc«rades is mope especially applied 
to two groups — the northern Sporades, which lie north-east 
of Negropont (Euboea), Sbathos, Skopeios and Ikos being 
included m the department of Ma^esia and Scyros m that of 
Euboea, and the southern Sporades, lying off the soutb-west 
of Asia Minor, being included m the Turkish vilayet of the 
“ Islands of the White Sea ” The northern, which have altogether 
an area of 180 sq m and a population of 12,250(1896), comprise 
Skiathos (pop 2790), Ikos (pop 653), Skopeios (pop 5295), 
Pelagonisi, Giura, Pipan and Scynos (pop 3512), with the 
adjacent islets Skiathos is a beautifully wood^ and pictur- 
esque ’sland, the town stands on a deehvity surrounding an 
excellent harbour The larger island of Skopeios is also well 
wooded- Almost every householder in both islands 13 tfie owner, 
joint owner or skipper of a sailing sh p. The southern Sporades 
are as follows Icang, Patmos, Leros, Calymnus, Astropgha 
(Astypalaea or Stampalia), Cos (Stanko), Nisyros, Tilos or 
Episcopi, S3^Kie, Rhalki, Rhodes* Crete and many sroalleri isles, 
Icarta (pop^ about 8090) derives its, name from the legend of 
Icarus The forests which it once posscbsed have been desU'oyed 
by the inhabitants for, the manufacture ofi charcoal Leros 
(pop about 3Poo) was m^anaent times a seat of the worship of 
Artemis Calymnus (pop about 7000) was once cqver>ed by 
forests-r-(Ovid, A Ai 11 81, ‘ silvis umbrosa Caiyirmo ’), whiph 
have disappeared Nisyros (pop^ about 2500) posaesaea hot 
sulphur springs 

SPOBOZOA, a large and most important section of the Proto- 
zoa, all the members of which are exdusively parasitac in habitat 
They are of extremely widespread occurrence, there is hardly 
one of the chief classes of anunals which does not furnish hosts | 
for these parasites, scarcely one of the comnvpn tissues or organs 
of the Metazoan body which may not bo liaWe to infection | 
Sporozoa differ greatly as regards the effects which they produce 
upon their hosts In many, perhaps m most, cases the general 
health of the infected anim^ scem§ to be unimpaired, even 
though the parasites may be fairly abundant Some^ bowever, 


give rise to dangerous or fatal diseases, while others niay cai;^e 
ravaging epidemics, of these are given upder tne 

various, ii^eirs 

Cx>rre|ated with thomode of iilerare; tlje two featurcs qhiaracter- 
' isitift of, all Sporo^qa (a) They absorb only %iv<i nutriment, 
osmotically, and so lack any- organs for ingesting apd digesting 
solid food, and il>) they reproduce Iqy sporuJatJon, t-e. tjhe for- 
mation of nunute germs, wlpch are m most mstances very 
numerous and are often enclosed ip firm protective envelopes 
or casefx ea<?h case Withifs contents forming a spare In addition, 
the great majority have also another method of reprpdiietipn, 

I for increasing tfie number of the parasites m any mdi vidua), host, 

I this is distinguished as muhiplicative or endogenous rtpro* 
j duction, from the propagative or exogenous method (by means 
I of the resisjtant spores), which serves for the uifpcUon pf fresfi 
hosts and secures the ffissemination and survival of the ^Cies, 
Further, most if not all forms of Sporozoa undergo sei(uajl 
conjugation at some period or other of the hfe-cycle 

i^yond thi% howeveji, it is unpossible to generalize fn 
response to the exceeding diversity of habitat and of the con- 
ditions of life, the parasites exhibit manifold and widely diCf^ent 
types of foipi* organization and liferhistory The recognition 
of this fact IS expr^sed, at the present day, by the diyisipn of 
the Sporozoa into several well-defined orders, which are grouped 
in two mam divisions, each containing more or less closely 
related foijmg One of tliese groups consists ofi the Chegarmes, 
Cocodia and Haemqsporidia {^q^v ) 1 he other compriSiea the 

MyiHO^ondia, Actuiomyx,idia, Sarcosporidia and Hapk^sporidta, 
the parasites included in, the last named order being ^compara- 
tively Simple structure, and probably near the base of this 
section. There ate, m addition, various otljer fprma(§erPf and 
ExO'^oridia), also primitive m character, but which are as yet 
too insnfficjently known for it to be certain whethep they are of 
distinct ordinal rank, or should be planed with the flaplo^oridia 
The nomenclature assigned to these two prujcip^ d^vi^fon^^ 
of the Sporozoa by different writers has varied accordipg tq the 
particular character on which they have primarily based the 
arrangement Of late years, the terms TelosporgliB- and 
Neosporidia, proposed by F Schaudmn (1900), have, been 
most m favour In the Telospondia (comprising the Gregarines, 
Coccidia and Haempsporidia), sporulation dpes not begin until 
the close of the vegetative or trophic periodi t a until growth 
has ceased; m the Neosporidia (incfluding the remaining orders) 
growth and sporulation go on comcidcnUy Recently, however, 
considerable doubt has been thrown upon the general occurrence 
of this latter condition in certain My?c9sporidia(A/ii:^urpor*dic), 
and the present writer adopts as prfCferable, therefore, the terms 
Ectospora and Endospor^ {qq v ), invented by E Metschnikqff 
and made use of by F Mcsml (1899), which indicate a universal 
distinction between the two groups m thpir xpanperi of apornila- 
tion This distinction is probably the most fundamental one, 
and Itself supports a conclusion which is, on othie^ grpnpds, 
becoming more, and more likely, namely, that these two divisions 
are npt related phylogenetically , but have, on the coptr^y, a 
radically different origm In other words, under the heading 
Sporozoa, as at present used, are included two entirely mdt;- 
pendsnt series o£ Protozoan, parasites, the general resemblances 
which these exhibit are due to convergence brought about by 
their specialized mode, of life 

The moat recent andi comprehensive account of the group 18 that 
by E A Minchin (ip f^nkester <; Treatise on Zoology pt 1 London 
1903) to which the present writer is much indebt^ , another useful 
treatise is that ot F Doflem, Die Protozoen als Parastien 
hfttsarregen (G, Fi^h^, Jena 1991) Earfjer account^ ajrq tho$C of 
M I ubc, ^rgfbntssf dpr nfoeyett ^pofozpenforschuM (Jena 
Waaielewaki Sporozo^nkunds (Jena 1896) Y 0 eliage and E 
Hferouard in Traiti d* zoologie ctmcrHe pt 1 Paris 1096)1; B B 
lankester art Protocsoa^' m Bnay Bsih 9th>,edt. (^i8fi§)k and 
Q\ BhtscjiRimRnonnis a. f 1 

(SfiSz), Thete ^ a ^st^njatjig enumeration, of the group by 
A Labbfi ip Das Thierreich, 5 (Berlin 1899) , and the classihcatien 
and phylogenyareconaidered by E 'Me-^nil (»o<? Biol vol ]ub ^.258, 
Rons 1899), and by H Crawley in Anur (1905), xx*isitj6o5ii 
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»#?0!lIUyilL (iGa^liQ spiiran^ purs«, pouch), a pouch which is 
won), m Highland costmne, hanging from the belt over the finont 
of the kilt The oldtf sporrans were quite modest objects 
and ordinarily of leather, in modem Highland costume and m the 
unifonn of Highland kilted raiments it has become a highly 
ornaraieatal adjunct, with silver or metal nms, and a heavy long 
badong ot borj>ehair or fur 

SPORT (a contracted or shortened fonn of “disport,’' to 
amUse> divert oneself, Q, Fr se dtsporier or dtperttr^ to teavo off 
work, hence to play, Lat. away, and poriare^ to carry, the 
oil the meaning lies in the notion of turning away from 
serious occupations, cf “ diversion play, amusement, enters 
tamment or recreation The term was applied in early time# to 
all forms of pastime It was, however, particularly used of 
Quthof-door or manly recreations, such as shooting with the 
bow, hunting andi the like. Modern usage has given several 
meanmgs to “ sport ” and “ sports ” Generally speaking 
“ sport “ includes, the outrofrdoor recreations, the “ field- 
sports,” such as fishing, shooting, fox-hunting, &c , connected 
with the killmg or hunting of animals as opposed to organized 
“ games,” which are contests of skill or strength played according 
to rules It also includes the special class of horsc’-ncing, the 
votaries ot which> and also of the prize-nng, have arrogated to 
themselves sometimes the name of “ sportsman,” applying that 
word even to those who follow racmg simply as an occasion for 
betting On the other hand, the plu,ral “ sports ” is generally 
confined to athktic contests such as running, jumping, &c 
(see Athletic Soports and subsidiary articles) 

In zoology and botar^y the word has a spec ific meaning of a 
sudden or singular variation from type, a “ diversion ” in a 
more etymological sens© of the term ^ 

SPORTS, THE BOOK OF, op more properly the Declaration 
OF Sborts, an: order issued hy James 1 in 1617 on the recomr 
mendationi of Thomas Morton, bishop of Chester, for use in 
Lancashire, where the kmg on his return from Scotland found 
a conffiot on the subject of Sunejay amusements betweea the 
Puntaps and th© gentry, many of whom were Roman Catholics 
Permission was given for dancing, archery, leapmg, vaulting 
and other harmless rooreaikions, and of ” having of May games, 
Whitsun ales and morris dances, and the setting qp of May-poles 
and other sports therewith used, so as the same may be hadin 
due and' convenient time without impediment or neglect of 
divine service, and that women shall have leave to carry rushes 
to church for the decorating of it ” On the other hand, “ bear 
and buih baiting, interludes, and (at all times m the meane sort of 
people by law prohibited) bowling ” were not to be permitted on 
Sunday (Wilkms, Concilta, iv 483) In 1618 James tranamittctl 
orders to the clergy of th© whole of England to read the declara- 
tion from the pulpit; but so strong waS the opposition that he 
prudently withdrew his command (Wilson, m Kennet, 11 7095 
Fuller, Church Hustory^ v 45c) In 1633 Charles I* not only 
directed the repubhcaticn of his father’s declaration (Rushworth, 
1} r93) but insisted upon the reading of it by the clergy. Many 
of the clergy were punished for refusing to obey the injunction 
With the fail of Laud all attempts to enforce it necessarily came 
to an endk 

SPOTSWOOID (^POTTSWOOD or Sj>ottiswood), ALEKANDEH) 
(167^-1740), Amonepn colonial governor, was born, of an old 
Scotch family, in Tangier, Africa, in 1676 He servodi under 
Marlborough in the War of tho Spanish^ Succession, and was 
woundud at Blenheim He became deputy-governor of Virginia 
in June 1710, when he was received with some enthusiaarru, 
because he brought to the colony the privilege of habeas corpus^ 
his term as governor closed in September i7ac— -probably 
because he meddled in occlesiastrcal matters; but he rdmftm?ed 
m Virginia, living ncfir his ironwoiks m Gerraanna, a setitlement 
of Germans, oh thfe l^pidan m Spottsy'lvama county (named m> 
his honour) and he was deputy postmaster-general ofitheoGJonies. 
from 1730 to I73p4 He was the first representative of the 
British governm«it in America who fully appreciated the value 
of the western twrntory As governor he recommended the 
oi a Virginia company to carry on trade witfi 


the Indians, he urged upon the provincial government and also 
upon the British authorities the wisdom of constructmg forts 
along the frontier, and hc peprsorjally organized, and conducted 
an exploring expedition (Aug 17 to Sept 20, 1716) into the 
l^enandoah valley, reaching the water-partmg between the 
Atlantic and the Ohio River ^ These ambitious and expensive 
schemes, coupled with his haughty and c^verbeanng conduct, 
mvolved him in a controversy with the rather niggardly Imse 
Of burgesses. He developed the iron industry of Virginia, 
promoted the religious education of the Indians and tried to 
advance the interests of education, and especially of the College 
of William and Mary In 1740 he was comnussipned major- 
general to conduct the expedition against Qartagena, but died 
while attending to the embarcation, at Annapolis, Maryland, 
on the 7th of June 1740 His library he left to the College of 
William and Mary 

See R A Brock (ed ) “ The Official Letters of Alexander Spots- 
WOod ” (with a memoir) in The Collections of the Virginia Historical 
(2 vols , Richmond 1882-1885) 

5 POTTI 5 WOODE (S?ottjswood, Spotiswood or bPOTSWOOD) 
4OHH (1565-1639), archbishop of St Andrews and historian of 
►Gotland, eldest son of John Sppttiswood, minister of Calder 
and “ superintendent ” of Lothian, was born m 1565 He was 
educated at Glasgow University (M A 1581), and succeeded his 
father m the parish of Calder m 1583 In 1601 he attended 
Ludowjck, duke of Lennox, as his chaplain, m an embassy to the 
court of France, returning m 1603 He followed James to Eng- 
land on Ins accession, but was the same year nominated to the 
see of Glasgow, his consecration in London, however, not taking 
taking place until October 1610 Spottiswoode had originally 
become prominent as an ardent supporter of the stwet ^esby- 
terian party, but gradually came to see the incoi)veni©J)Ces of 
“ parity m the Church,” attributed little importance to the 
existing matters of dispute, and thought that the interests of 
both church and state were best secured by keeping on good 
terms with the king He was therefore ready to co-operate with 
James in curtailing the powers of the Kirk which encroached 
on the royal authority, and m assimilating the Church of ^tlanU 
to that of England On the 30th of Xlay 1605 he becarne a 
member oj the Scottish privy council In i6io he presided as 
moderator over the assembly in which presbytery wa^ abolished, 
m 1615 ho was made archbishop of bt Andrews and primate of 
bcotland, and m 1618 procured the sanction of the privy council 
to the Five Articles of Perth with thpir ratification by parliament 
m i6?i In 1633 he crowned Charles I at Holyrood In 1635 
he was appoint^ lord chancellor of Scotland, an office which 
he retained till 4638 He was opposed to the new liturgy as 
inexpedient, bqt when he could not prevent its introduction 
he took part m enforcing it He was a spectator of the not of 
St Giles®, Bdinburgli, on the 23rd of July 1637, endeavoured 
m vam to avoid disaster by concessions, and on the taking of 
t]^ Cby^P3^)t perceived thjjt “ now all that we have been doing 
t|i^ thirty, yaars past is thrown dpwn at once ” He escaped to 
l^wcastle, was deposed by the assembly on the 4th of December 
on a vanety of ridiculous charges, and died m London on the 
2($tjti, of'I^ovember 1639, receiving bunal m Westminster Abbey 
^ttii^WQude puhlK>hed,> U) 1629, I^effdaiip kbdU de rcgiminc 
ecclestae sooUcemoA, an answer' to a tract of Calderwood, who 
replied m the Vmitetite subjoined to his Altarc damasceKum, 
(^62^3) The only other writing published during his lifetime 
was tW s©Hno«. he preached at the Perth assembly most 
eonsiderable work was The HtHory of the Chmch and State of 
Scotland (London, r6j(5, seq ) It displav s considerable research 
and sag^lty, q.nd ^ven when dealing with contemporary events 
gjivcs a, Wonmhte wpnp the whole, of th^. author’s 

candoun and, tmjth* The opposite side oan. be. studied m 
Calderwoodfs iVlWwy 

Spotti-iwoode maified Rachel, daughter of David Lindsay, 
bishop of Ross, and besides a daughter left two sons, Sir John 
Spottiswoode of Dairaie in Fife, and Sir Rnhett, preaidenfi oi 

1 To each of his comrades m this journey Spotswood presentetl a 
snail golden herseshoe, latterdd ^ bio ;uvat trioscen<Xero inontes.” 
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the Court of Session, v*ho was captured at the battle of Phihfi- 
haugh m 1645 and executed m r646 

See the accounts prefixed to the first edition of SpotthwoOde’s 
Histoyy of Scotland and to that published by the Spottiswoode 
Society m 1831 , also Pavid Calderwood s H%si of the Kirh of &coU«m4 
<1842-1849) 

SPOTTISWOODE, WILLIAM (1825-1883), Engbsh mathema- 
tician and physicist, wis bom in London on the iith of January 
1825 Hts father, Andrew Spottiswoode, who was descended 
from art ancient Scottish family, represented Colchester m parlia- 
ment for some years, and m 1831 became junior partner m the 
firm of Eyre & Spottiswoode, printers William was educated 
at Laleham, Eton, Harrow and Balliol College, Oxford His 
bent for science showed itself while he was still a schoolboy, and 
indeed his removal from Eton to Harrow is said to have been 
occasioned by an acnckntal explosion which occurred whilst he 
was performing an experiment for his own amusement At 
Harrow he obtained m 1842 a Lyon scholarship, and at Oxford 
m 1845 ^ first-clas^ in mathematics, m 1846 the junior and in 
1847 the senior university mathematical scholarship In 1846 
he left Oxford to take his lather’s place in the business, in which 
he was engaged until his death In 1847 he issued five pamplilcts 
entitled Medttattones AnalvUrae This was his first publication 
of original matheinatu fl work, and from this time scarcely a 
V ear pilsscd in whu h he did not give to the world further mathe- 
niatual researches In 1856 Spottiswoode travelled m eastern 
Russia, and in i860 in (roitia and Hungary, of the former 
expedition ho has left an interesting record entitled A Taran- 
fas<!e Journey throuvjt hinicrn Ru<;sta tn the Autumn of jSj6 
(London, 1857) In 1870 he w is elected president of the London 
Mathematical Societv Tn 1871 he began to turn his attention 
to experimental physics, his earlier researches bearing upejn the 
polarization of light and his later work upon the electrical 
disChargd in rarefied gases lie wrote a popular treatise upon 
the former subject for the “ Nature ” Scries (1874) In 1878 
he was elected president of the British Association, and m the 
same year president of the Royal Society, of which he had been 
a fellow since 1853 He died m London of typhoid fever on the 
27th of June 1883, and was buried in Westminster Abbey 

As 1 mathennlKim ho occupied himself with many branches 
of his favourite science? more espcc lallv with higher algebra includ- 
ing the theory of detciminants with the general calculus of symbols, 
and with tho application oi analysis to geometivand mcclianics 
The following bucf review of lus matUcmulical vvork is quoted 
from the obituiry notice which appeared in the Proceedings of the 
Roval Society (xxxviii 3:)) ' The interesting senes of commu 

mc.xtions on the contact of curves and surfaces which are con- 
tained in the Philosophical Transactions of 1862 and subsequent 
years would alone account lor the high rank he obtained as a 
mithcm ilician The misttry which he load obt-uncxl over the 

mithcmitical symbols was so complete that he never shrank from 
the use of expressions, however complicated — nay the more com- 
phcalcd they were the more he seemcAl to revel in them — provided 
they did not sin a-,ainst tho ruling spirit of all his work — symmet^ 
To a mind mibued with the love of mathematical symmetry the 
study of determinants had naturally every attraction In 1851 
Mr Spottiswoode published in the form of a pamphlet an account of 
some elementary theorems on the subject This having fallen out 
of print permission was sought by the editor of Crelle to reproduce 
It in the pages of that journal Mr Spottiswoode granted the request 
and undertook to rev ise his work The subject had however been 
80 extensively developed in the interim that it proved necessary 
not merely to revise it but entirely to rewrite the work wh^ch 
became a memoir of i lO p iges To this the first elementary treatise 
on detcrmin mis much of the rapid development of the subject is 
due The effect of the study on Mr Spottisw code's own methods 
was most pronounced, there is scarcely a page of his mathematical 
writings that docs not bristle with determinants ” His papers 
numbering over 100, were published principally in the Philosophical 
Tiansactions, Proceedings of the Royal Society Quarterly Journal of 
Mathematics, Proceedings of the London Mathematical Society and 
Lrelle and one or two in the Comptes rendus of the Pans Academy, 
a list of them arranged according to the several journals in which 
they onginally appeared, with short notes upon the less familiar 
memoirs, is given in Nature xxvii 599 

SP0TT5YLVAHIA, a count) of Virginia, USA, so called 
after the family of Spottswood, or Spotswood {q v ), which, m the 
colonial days, owned extensive estates and mmes therein. It is 


bounded on the N by the Rapidan and Rappahannock n vers and 
on the S bv the North Anna It is celebrated as containing several 
of the most famous battlefields of the Civil War — Fredericks- 
burg, Chancellorsville, the Wilderness, and particularly that of 
SpOttsylvania Court House, where the armies of Grant and Lee 
contended for nearly two weeks (May 8-21, 1864) The battles 
of Chancellorsville, Wilderness and SpOttsylvania are described 
m the article Wilderness 

SPOUSE (O Fr espous, mod. epdux, espouse, epouse, I.at 
sponsus, sponsa, a betrothed or promised man or woman, from 
^ondere, to promise), a husband or wife, properly one promised 
or betrothed to another in marriage 

' SPRAT, THOMAS (1635-1713), English divine, was bom at 
Beaminster, Dorsetshire, and educated at Wadham College, 
Oxford, where he held a fellowship (1657-1670) Having taken 
brders be became a prebendary of Lincoln m 1660 In the pre- 
ceding year he had gamed a reputation by his poem To the Happte 
Memory of the most Renowned Prince Oliver, Lord Protector 
(London, 1659), and he was afterwards well known as a wit, 
preacher and man of letters IIis chief prose works arc the 
Observations upon Monsieur de Sorbter’s Voyage info Fngland 
(London, 1663), a satirical reply to the strictures on Fnglishmen 
in Samuel de ^irbidre’s book of tint name, and a History of the 
Roval Societv of London (London, 1667), which Sprat had helped 
to found In 1669 he became canon of Westminster, and m 
1670 rector of Ufhngton, Lincolnshire He was chaplain to 
( httrles II in 1676, curate and lecturer at St Margaret’s, West- 
minster, in 1679, canon of Windsoi in 1681, dean of Wcstmiiistci 
m 1683 and b hep of Rochester m 1684 He v as a member ( f 
Times II ’s etclcsustical commission, and m 1G88 he rend the 
Ikcl.iratK n of Indulgence to empty benches in We tmin-^tcr 
Abbey Although he opposed the motion of 1689 declaring the 
throne vacant, he assisted at the coronation of William and 
Marv As dean of Westminster he directed Wren's restoration 
of the abbev He died on the 20th of May 1713 

SPRAT, a marine fish {Clupea sprattus), named “ game ” in 
Scotland, one of the smallest species of the genus Clupea or 
herrings, rarely exceeds 5 in in length, and occurs m largo si oals 
on the Atlantic coasts of Europe Sprats are very often i on- 
founded with young herrings, which they much resemble, but 
can always be distinguished by the following characters thc' 
do not pos'-ess any teeth on the palate (vomer), like herrings , 
their gill-covers are smooth, without the radiating striae whicli 
are found in the sliad and the pilchard, the anal fin consists oi 
from seventeen to twenty rays, and the lateral line of forty-seven 
or forty-eight scales The ventral fins are shghtlv anterior to 
the origin of the doral fin, and the spine consists of from forty- 
•■even to forty-nine vertebrae Ihe spret spawns m the open 
sea from February to May and is only occasionally eaptuied 
in the ripe condition Its eggs are buoyant and pelagic and 
easily recognized The sprat is one of the more important food- 
fishes on account of the immense numbers which are caught when 
the shoals approach the ccasts They are somewhat capricious, 
however, as regards the place and time of their appearance, the 
latter fallmg chiefly in the first half of wmter They aie caught 
with the some or with the bag-net m the tideway Large 
quantities are consumed fresh, but many are pickled or smoked 
and others prepared like amhovies Frequently the captures 
are so large that the fish can be used as manure only 

SPRATT, THOMAS ABEL BRIMAGE (i8ii-i888), English 
vice-admiral, hydrographer and geologist, was born at East 
feignmouth on the nth of May i8n He was the eldest son 
of Commander James Spratt, R N , and entered the navy in 
1837 He was attached to the surveying branch, and waas 
engaged almost continuously until 1863 in surveying the 
Mediterranean As commander of the “ Spitfire ” he rendered 
distinguished service in the Black Sea durmg the Crimean War, 
and was appointed C B in 1855 At an earlier date he wa> 
associated with Edward Forbes, then naturalist to the “ Beacon,” 
and during the years 1841-1843 they made observations on the 
bathymetrical distribution of marine life To Forbes he was 
specially indebted for his mterest in natural history and geology. 
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and together they published Travels tn Lyaa, Ssrc (1847) Spratt 
investigated the caves at Malta and obtained remains of the 
pigmy elephant {Elephas fnelitensts), which was described by 
Dr H Falconer He investigated the geology of several Greek 
islands, also the shores of Asia Minor, and made detailed observa- 
tions on the Delta of the Nile He was especially distinguished 
for his Travels and Researches tn Crete (2 vols , 1865), m which 
he ably described the physical geography, geology, archaeo- 
logy and natural history of the island He was commissioner 
of fisheries from 1866 to 1873 , and acting conservator of 
the Mersey from 1879 until the close of his life He died at 
Tunbridge Wells on the loth of March 1888 

SPRECKELS, CLAUS (1828-1908), American capitalist, 
was born in Darmstadt, Hanover, m 1828 In 1846, to escape 
army service, he emigrated to the United States and became a 
grocer In 1856 he removed from New York City to San 
hrancisco, where he set up as a grocer, then a brewer, and later 
a sugar refiner He gradually obtained control of most of the 
sugar refineries on the Pacific coast, he was able to undersell his 
competitors because he bought his raw sugar in Hawaii, where 
he purchased large plantations and contracted for the produce 
of others He built a large refinery in Hawaii, and his influence 
with the Hawaiian government was for a time paramount 
By financing the Pacific Steamship Company he was able to 
reduce the freight charges on his sugar, and he also introduced 
various improvements in the methods of manufacture It was 
he who built the railway from Salinas to San Francisco, • by 
buying which the Atchison, Topeka & Santa first made a 
through line into San Francisco Spreckels died in San Francisco 
on the 26th of December 1908 His eldest son, John Diedrich 
Spreckels (b 1853), became proprietor of the San Franctsco 
Morning, Call and succeeded to his father’s steamship interests , 
and another son, Rudolph Spreckels (1873- \ became 

president of the First National Bank of San Francisco 

SPREE, a river of Prussia, Germany, rising m the district of 
Upper Lusatia, m the kingdom of Saxony, close to the Bohemian 
frontier, and flowing nearly due north past Bautzen, Spremberg 
and Cottbus, dividing between the first two towns for a time 
into two arms Below Cottbus the river splits into a network 
of channels, and swings round in a big curve to the west forming 
the peculiar marshy region (30 m long and 3 to 6 m wide) 
known as the Spreewald Having returned to its predominant 
direction, it turns W N W , and passing Furstenwalde and 
Kopenick threads Berlin in several arms, and joins the Havel 
at Spandau Its length is 227 m of which 1 12 are navigable, 
the area of its drainage basin is 3660 sq m It is connected 
with the Oder by the Friedrich Wilhelm or Mullrose Canal 
made in 1862-1868, which is 17 m long, and by the Oder-Spree 
Canal, made in 1887-1888, and with the Havel by the Berlin- 
Spandau Navigation C anal, 5 J m long, and by the Teltow Canal 
completed in 1905 

SPREEWALD, a district of Germany, m the Prussian province 
of Brandenburg, a marshy depression of the middle Spree valley, 
extending to some 106 sq in , its length being 27 m and its 
width varying from i to 7 m It owes its marshy character 
to the river Spree, which above Lubben splits into a network 
of over two hundred arms, and in seasons of flood generally 
overflows considerable portions of the region In the parts 
which are especially liable to inundation, as, for example, the 
villages of Lehde, Lcipe and Burg, many of the homesteads 
are built each on a little self-contained island, approachable 
in summer only by boat, and in wmter over the ice In spite 
of Its marshy character the Spreewald is in part cultivated, in 
part converted into pasturage, and almost everywhere, but 
more especially in the lower districts, wooded like a park, the 
predominant trees being willows Fishing, cattle-breeding 
and the growing of vegetables, more particularly small pickling 
cucumbers, are the chief occupations of the people, about 
30,000 in all In great part thev are of Wendish blood, and 
though the majority have been germanized, there is a small 
residue who have faithfully preserved their national speech, 
customs, and their own peculiar styles of dress The attractive 


blending of wood and water makes the Spreewald m summer a 
resort of the people of the Prussian capital, but also m wmter 
the district is largely visited by people bent on skatmg, sleighing 
and other wmter pastimes The chief town is Lublin, 45 m 
south from Berlin on the railway to Gorlitz 

See W von Schulenburg, Wendtsche Volkssagtn und Gebrauche 
aus detn Spreewald (Leipzig 1880). Kuhn, Der Spreewald und $e%ne 
Bewohner (Cottbus, i88g), anci Braunsdorf, Spreewaldfahrten 
(Lhbbcnau, igoi) 

SPREMBERG, a town of Germany, in the Prussian provmce 
of Brandenburg, situated partly on an island in the river Spree 
and partly on the west bank, 76 m S E of Berlin by the railway 
to Gorlitz Pop (1905), 11,188 There are a Roman Citholic 
and two Evangelical churches, a pilgrimage chapel, dating from 
1100, a ducal chateau, built by a son of the elector John George 
about the end of the 16th century (now utilized as government 
offices), classical, technical and commen lal schools and a 
hospit^ It carries on considerable manufactures of woollen 
cloth 

SPRENGEL, KURT (1766-1833), German botanist and physi- 
cian, was born on the 3rd of August 1766 at Bodelkow m Pome- 
rania His uncle, Christian Konrad Sprengel (1750-1816), is 
remembered for his studies in the fertilization of flowers by 
insects — a subject m which he rca( hed conclusions many years 
ahead of his time His father, a clergyman, provided him with 
a thorough education of wide scope, and the boy at an early 
age distmguished himself as a linguist, not only in Latin and 
Greek, but also in Arabic He appeared as an author at the 
age of fourteen, publishing a small work cilkd Anleitung zur 
Doiamk fur Frauenztmmer m 1 780 In 1 784 he began to study 
theology and medicine at the university of Halle, but soon 
relinquished the former He graduated m medicine in 1787 
In 1789 he was appointed extraordinary professor of medicine 
m his alma mater, and m 1795 was promoted to be ordinary 
professor He devoted much of his time to medical work and 
to mvestigations into the history of medicine, and he held a 
foremost rank as an original investigator both in medicine and 
botany Among the more important of his many services to 
the latter science was the part he took in awakening and stimu- 
latmg microscopic investigation into the anatomy of the tissues 
of the higher plants, though defective microscopic appliances 
rendered the conclusions arrived at by himself untrustworthy 
He also made many improvements in the detaiL of both the 
Linnaean and the “ natural ” systems of classification He 
died of an apoplectic seizure at Halle on the 15th of March 

1833 

Sprengel’s more important works were Betlrage zur Geschtchte des 
Pulses (1787), Galens Pteberlehre (1788), Apologie des Hippokrates 
(1789), Versuch etner pragmattschen Geschtchte der Arznethunde 
(1792-1799), Handbuch der Pathologxe (1795-1797), InsMutiones 
medteae Ify \o\'i 1809-1816), Geschtchte der Medtctn (completed m 

1820), Anttquitatum botamcarum specimen (1798), Htstorta ret 
herbartae (1807-1808), Anlettung zur Kenntmss der Gewdehse 
(1802-1S04, and igain 1817-1^18), Geschtchte der Botamk (1817- 
i8l8), Von dem Bau und der Natur der Gewachse (1812), Jhlora 
halensts (1806-1815, and in 1832), Spectes umbellifer arum minus 
cognitae (1818), Neue Entdeckung tm ganzen Umfang dtr Pflamen 
kunde (1820-1822) He cxiited an edition of Linnaeus’s Systema 
vegetabthum in 1824 and of the Genera plantarum in 1830 A list 
of his botanical papers from 1798 onwards will be jound in the 
Royal Society's Catalogue of Scientific Papers 

SPRENGER, JAKOB {ft 1500), the Dominican inquisitor of 
Cologne, who with Heinrich Kramer (mstitor) published 
Malleus maleficarum or Hexenhammer, the standard textbook 
on witchcraft, especially in Germany The book gives (i) 
evidences of witchcraft, (2) rules for discovering it, (3) 
proceedings for punishment 

SPRENGTPORTEN, GORAN MAGNUS, Count (1740-1819), 
Swedish and Russian politician, younger brother of Jakob 
Magnus Sprengtporten, entered the army and rose to the rank 
of captain during the Seven Years’ War He assisted his 
brother m the revolution of 1772, and m 1775 was made a colonel 
and brigadier m east Fmland Here he distinguished himself 
greatly as an organizer and administrator The military school 
which he founded at Brahelmnd subsequently became a state 
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institution Irritable and suspicious like his brother he also ! 
came to the conclusion that his services had not been adequately 
appreciated, and the flattering way in which he was welcomed 
by the Russian court during a visit to St Petersburg m 1779 
still further incensed him against the purely imaginary mgrati- 
tude of his own sovereign I or the next two years he was in 
the French service, returning to Finland in 1781 It was now 
that he first conceived the plan of separating the grand duchy 
from Sweden and electing it into an independent state under 
the protection of Russia During the rtksdag of 1786 he openlv 
opposed Gustavus III , at the same time engaging m a secret 
and treasonable correspondence with the Russian mmisters 
with the view of inducing them to assist the Finns by force of 
arms In the following year, at the invitation of Catherine 11 , 
he formally entered the Russian service When the Russo- 
Swcdish War of 1788-90 began, Sprengtporten received the 
command of a Russian army corps directed against Finland 
lie took no direct part m the Anjala conspiracy (see Sweden 
Ht!,tory), but urged Catherine to support it more energetically 
His own negotiations with his fellow countrymen, especialh 
after Gustavus III had brought the Finlanders back to their 
allegiance, failed utterly Nor was he able to serve Russia 
veiv effectively m the field, for he was senouslv wounded at 
the battle of Parosalmi (1790) At the end of the war, indeed, 
his position was somewhat precarious, as the High Court of 
I inland c ondemned him as a traitor, while Catherine regarded 
him as an incompetent impostor who could not perform his 
promises I'or the next five years, therefore (1793-1798), he 
thought it expedient to quit Russia and live at TopliU in 
Bohemia He was re-cmplo>ed by the emperor Paul who, in 
1800, sent him to negotiate with Napoleon concerning the 
Maltese Older and the interchange of prisoners After Paul’s 
death' ^prfngtportcn was again m disgrace for seven years, 
but was consulted m 1808 on the eve of the outbreak of hos- 
tilities with France On the 1st of December 1808 he was 
appointed the first Russian governor-general of Finland, with 
the title of Count, but was so unpopular that he had to resign 
his po>t the following year The last ten years of his life were 
lived in retirement 

Sic FinsKa Ttdskrift (Helsingfois 1877-1889), and Svenska 
Letteratursdllskapcis t Finland fdrhandltngar (Helsingfors 1887) 

(R N B) 

SPRENGTPORTEN, JAKOB MAGNUS (1727-1786), Swedish 
soldier and politician In his twelfth year he chose the pro- 
fession of arms, and served his country with distinction The 
few and miserable triumphs of Sweden during the Seven Years’ 
War were due almost entirel> to young Sprengtporten, and he 
emerged from it with a lieutenant-colonelcy, a pension of £20, 
and the reputation of being the smartest ofiicer in the service 
Sprengtporten, abo\e all things a man of action, had too hearty 
a contempt for “ Hats ” and “ Caps ” to belong to either He 
regarded the monstrous system of misrule for which they were 
primarily responsible with indignation, made no secret of his 
sentiments, and soon gathered round him a band of young 
officers of btro g royalist proclivities, whom he formed into a 
club, the so-called Svenska Boiten (Sweden’s groundwork) 
Ihe club was suppressed by the dominant “ Caps,” who also 
sought to rum Sprengtporten financially by inciting his tenants 
in hmland to bring actions against him for alleg^ extortion, 
not m the ordinary courts but in the Riksdag itself , where Sprengt- 
porten’s political adversaries would be his judges The enraged 
Finnish colonel thereupon approached Gustavus III with the 
project of a revolution against their common enemies, the ' 

‘ Caps ” It was to begin in Finland where Sprengtporten ’s \ 
regiment, the Nyland dragoons, was stationed He undertook 
to seize the impregnable fortress of Sveaborg by a coup de ma%n 
Ihe submission of the whole grand duchy would be the natural 
consequence of such a success, and, Fmland once secured, 
Sprengtporten proposed at the head of his Finns to embark for 
Sweden, meet the king and his friends near Stockholm, and 
surprise the capital by a night attack This plan, subsequently 
enlarged by a suggestion of a fellow plotter, J K Toll (g v ), 


was warmly approved of by the king On the 22nd of July 
1772 S|M-engtporten left Stockholm On the qth of August 
he reached Helsingfors On the 16th he persuaded the fortress 
of Sveaborg to submit to him Helsingfors followed the example 
of Sveaborg A week later all Finland lay at the feet of the 
intrepid colonel of the Borgi dragoons By the 23rd of August 
Sprengtporten was ready to re-embark for Stockholm with 780 
men, but contrary winds kept him back, and m the meantime 
Gustavus III himself had tamed out his revolution unaided 
On his return to Sweden, however, Sprengtporten was received 
with the greatest distinction and made a lieutenant general and 
colonel of the guards He was also appointed the president 
of a commission for strengthening the defences of Fmland But 
Sprengtporten was still dissatisfied He could never forgive 
Gustavus for having forestalled the revolution, and his morbidly 
irritable and suspicious temper saw slights and insults m the 
most innocent conjunctures His first quarrel with Gustavus 
happened m 1774 when he refused to accept the post of com- 
mander-in chief in Finland on the eve of a threatened war with 
Russia The king good-naturedly overlooked his outrageous 
insolence on this occasion, but the inevitable rupture was only 
postponed A most trumpery affair brought matters to a head 
Sprengtporten had insulted the guards by giving precedence 
over them at a court-martial to some officers of his own dragoons 
The guards complained to the king, who, after consulting with 
the senate, mildly remonstrated with Sprengtporten by letter 
Sprengtporten thereupon tendered his resignation as colonel 
of the guard, and at a personal interview with Gustavus was so 
violent and insolent that anything like agreement between them 
became impossible Sprengtporten was haunted by the fixed 
idea that the jeunesse dorie of the court was m league with his 
old enemies to* traduce and supplant him, and not all the for* 
l)earance of the king could open his eyes He received a 
pension of £2400 a year on his retirement, and was allowed the 
extraordinary privilege of a guard of honour as long as he 
lived Nevertheless, to the end of his career, he continued to 
harass and annoy his long-suffering benefactor with fresh 
impertinences 

See R N Bain Gustavus 111 and his Contemporaries vol i 
(London, 1895), C Juhn Gustavus III och J M sprengtporten, 
sv Hist Ttd (Stockholm 1903) (R N B) 

SPRING (from "to spring,” "to leap or jump up, ’ "burst 
out ,”0 Eng ,spn ft gan, d common leut word,(f Ger spnngen, 
pcxssibly allied to Gr <r7rcp;^eo-6ai, to move rapiclly), primarily the 
I act of springing or leaping The word is hence applied in various 
I senses to the season of the year m which plant life begins 
j to bud and shoot, to a source of water springing or celling 
' up from below the surface of the earth and flowing away as a 
I stream or standing in a pool (see Watfr Supply), or to an elastic 
or resilient body or contrivance for receiving and imparting 
mechanical power The most common form in which springs in 
this last sense are made is that of a spiral coil of wire or narrow 
band of steel There are many uses to which they are put, 
eg for communicatmg motion, as in a clock or watch {gqv), 
or for relieving concussion, as in the case of carnages (qv) 

SPRINGBUCK, or Springbok {Anttdorcas euchore), an aberrant 
South African gazelle mhabiting the country south of the 
Zambezi, but ranging north-westwards to Mossamedes In the 
more settled parts of Cape Colony, the Transvaal and the Orange 
Free State it now only exists within the enclosures of the 
large farms, and can hardly be said to be any longer truly wild 
Both sexes carry Ivrate horns, the shoulder-height of an adult 
male is about 30 m , and an average pair of horns measures 
14 in along the curve, m the female the horns are more slender 
The general colour alxive is reddish fawn, separated from the 
white of the under-parts by a dark band on the flanks Along 
the middle of the hinder half of the back is a line of long erectile 
white hairs, forming the “ fan,” continued down over the 
rump, in repose this is concealed by the surrounding hair, but is 
conspicuously displayed when the animal takes the great leaps 
from which it derives its popular name The periodical migra- 
tions of springbuck are well known, and though the treks are 
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small compared with those of about 1850, they still include very 
large herds In 1896 there was a great trek, and about then 
in the north of Cape Colony a herd was seen which was estimated 
at 500,000 head 

SPRINGER, ANTON HEINRICH (i825-i89t), German writer, 
was born at Prague on the 13th of July 1825 and was educated 
at the university of his native city Taking an interest m art, 
he visited Munu h, Dresden and Berlin, and spent some months 
in Italy, afterwards he settled at Tubingen and m 1848 he 
returned to Prague and began to lei ture at his own university 
on the history of the revolutionary epoch The liberal tone 
of these lectures brought him into disfavour with the ruling 
authorities, and m 1849 he left Bohemia and passed some time 
in England, France and the Netherlands In 1852 he settled 
at Bonn, where he lectured on art and became a professor in 
1859, 1^72 he went to the university of Strassburg and in 
1873 to Leipzig As a journalist and a publnist Springer 
advocated the federal union of the states ruled by the Austrian 
emperor, and asserted the right of Prussia to the headship of 
Germany , during the Crimean War he favoured the emancipation 
of the small states in the south-east of Europe from Turkish 
supremacy After many years of feeble health, he died at 
Leipzig on the 31st of May 1891 

SpiiUKcr IS known as a writer both on history and on art In the 
former connexion his most important work is his Ge^chtchte Oester- 
retch<t sett dem wiener Fneden (Leipzig 1863-1865) which has been 
Iranslitccl into Czech (Prague 1867) His other historical works 
lie Gcschtchte des Revoluhonszeitaliers (Prague 1849), Oesterreich 
vach dev Revolution (Prague, 1850), Oe<itermch Preu<;<ien und 
Deutschland {PTa-Que 1851) , Pans tm xttt Jahrhundert (Leipzig 1856) , 
ind ProtokoUe des Verfassungi Au^schusses itn oesterreichtichen Retch- 
itage iS^S-iS4g (Leipzig, 1885) His princijMl works on art are 
Baukunst des chnsthchen Mittelaliers (Bonn, 1854), the valuable 
Handbuch der Kunstgeschichte (7th ed , Leipzig 1906) a revised 
ifhtion of his Grundzuge der hunstgeschichte (Leipzig 1887-1888), 
Gcschtchte der btldenden Kunste tm xtx Jahrhundert (Leipzig, 1858) , 
Hilder aus der neueren hunstgeschichte (Bonn 1807 and again 1886) , 
Ra[fael und Michelangelo (Leipzig 1877 and 1885) , and Die hunst 
des XIX Jakrhunderts (Leipzig Springer wrote two bio- 

graphies Friedrich Christoph Dahlmann (Leipzig 1870-187^) and 
ilbrecht Purer (Beilin 1802), and was ri sponsible for the German 
edition of CioweandCavalcascllc hLivcs of the Early 1 lemtsh Painters, 
which was pubhshi d at Leipzig m 1875 His book of reminiscences 
4 us metnem Ltbtn (Berlin 1892) cont lining contributions by 
C Freytag and II Janitschek was edited by his son Jaio Springer 
(b i 85(>) who is rlso known as a w'ritcr on art 

SPRINGER (Fr retn), the term given in architecture to the 
stone from whuh an arch springs (see Arch), in some lases this 
IS the stone resting on the impost or capital, the upper surfaie 
of which IS a plane direded to the centre of the arch In 
vaulting, however, where the lower stone of the arch or nb 
IS laid m horizontal courses, so as to bond it well into the wall, 
(onstituting a system of construction known in France as the 
las-de-charge, the springer may be considerably higher The 
term is sometimes applied to the lowest stone of a gable 

SPRINGFIELD, the capital of Illinois, USA, and the county- 
seat of Sangamon county, on the Sangamon river, m the central 
part of the state Pop (1890)' 24,963, (1900), 34,159, of whom 
4654 were foreign-born (1940 Germans, 1106 Irish and 499 
English) and 2227 negroes, (1906, estimate), 38,933 Land 
area (1906), 7 07 sq m , of which 3 37 sij m had been annexed 
since 1890 It IS served by the Baltimore & Ohio South-Western, 
the Chicago & Alton, the Chicago, Peoria & St Louis, the Illinois 
Central, the Wabash, and the Cincinnati, Hamilton & Dayton 
railways, and by mter-urban electric lines The city has a 
park and a boulevard system , the principal parks are Washington, 
Lincoln, Reservoir and Mildred The chief public building 
IS the state capitol (built in 1868-1888 at a cost of about 
$4,500,000), in the form of a Greek cross, with porticoes of granite 
and a dome 361 ft high It is the fifth state capitol of Illinois 
and the second erected m Springfield Other prominent build- 
ings are the Supreme Court building, the county court-house 
(the old state capitol, finished in 1853), the city-hall, the state 
arsenal, the high school and the public library In Oak Ridge 
cerpetery, adjacent to the city, is the Lincoln monument, erected 
over Abraham Lincoln’s grave with funds raised throughout 


the country by a Lincoln Monument Association It was 
designed by Larkin G Mead, and consists of a granite obelisk 
121 ft above the centre of a mausoleum, which is 119J ft long 
and 72J ft wide, and m which there are six crypts for the burial 
of members of Lincoln’s family, and a memorial hall, a museum 
of Lmcolniana Around the foot of the obelisk (besides an 
heroic statue of Lincoln) are four groups of figures m bronze, 
symbolizing the army and navy of the United States The 
monument was completed and dedicated m 1874, was transferred 
to the state in 1895, and restored and in large part n built in 
1899-1901 Lincoln’s home (erected in 1839 and bought by 
I incoln m 1844) m Springfield is well preserved by the state 
In the city are the state library (1842), the state law library 
(1839), the Illinois historical library (1889), of which the state 
historical society (1903) is a department, and the Illinois 
Supreme Court library, several edutalional institutions, 
including Concordia-Semmar (Evangelual Lutheran), the 
Ursuhne Academy (Roman Catholic), and the Academy of the 
Sacred Heart (Roman Catholic), the Springfield Hospital 
(1897, Lutheran), and the St John’s Hospital (1875, under 
the Sisters of St Francis), two orphanages, two homes for aged 
women, and a sanatorium, the permanent grounds of the state 
fiir (157 acres), and a state rifle range and mihtia camp-ground 
(160 acres) Springfield is a trading and shipping centre for 
a prosperous agricultural region, and ships large quantities 
of bituminous coal from the immediate vicinity The Wabash 
and the Chicago, Peona & St Louis railways have large repair 
shops here Among the manufactures arc agricultural imple- 
ments, watches and watch material — the Illinob Watch 
Company has a large factory here — lumber, flour, foundry and 
maihme-shop products, automobiles, shoes and boilers The 
total value of the factory product in 1905 was $5 976,637 
(67 2 % more than in 1900) The first settlement was made m 
18 rS In 1821 the place was chosen to be the county-seat 
of the newly created Sangamon county and was named Spring- 
field In 1823 it was platted, and was named Calhoun in honour 
of John C Calhoun, but this name was not popular and the 
former name was soon restored Springfield was incorporated 
ns a town in 1832 and chartered as a city in 1840 In 1837 
the state legislature passed a bill making Springfield the capital, 
and in December 1839 the legislature first met here 

SPRINGFIELD, a city and the county-seat of Hampden 
county, Massachusetts, USA, about 99 m W by S of Boston 
and 26 m N of Hartford, Connecticut, on the east bank of the 
Connecticut river Pop (1800), 2312, (1850), 11,766, (1890), 
44,179, (1900), 62,059, of whom 14,381 were foreign-born (5462 
Irish, 2474 French Canadians, 1144 Enghsh-Canadians, 1321 
English), 33,710 were of foreign parentage (either parent foreign- 
born), and 1021 were negroes, (1910, census), 88,926 Spnng- 
ficld IS served by the Springfield division of the New York & 
New England, the Hartford division of the New York, New 
Haven & Hartford, the Connectic ut River division of the Boston 
& Maine, and the Athol division and the main line of the Boston 
& Albany railways, and by interurban electric railway lines 
The river is crossed here by four large bridges The area of 
the city, which until 1852 was a township, is 38 53 sq m In 
Its ex reme eastern part is the small village of Sixteen Acres, 
north-west of the mam part of the city on the Connecticut 
river is another village, Brightwood (on the Boston & Maine 
railway), and on the ( hicopee river, north-east of the business 
part of the city, is the village of Indian Orchard, served by 
the Athol division of the Boston & Albany railway 
The city contains many public and private buildings of 
architectural impiortance Among these are some of the earlier 
works of H H Richardson, such as the Court House, the Union 
railway station (1889), the Church of the Unity on State Street, 
and the North Congregational Church Among other buildings 
are Christ Church (Protestant Episcopal) St Michael’s Cathe- 
dral (Roman Catholic), the South Congregational Church, the 
Memorial Church, and the Church of the Sacred Heart, the 
Art Museum (1894-1896), which contains the George Walter 
Vincent Smith art collection and an art library, the Horace 
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bmith HcUi ul Sculpture, the Museum of ^saturdi History 
(j 393), organized m 1859, a group of municipal buildings, with 
a tower 270 ft high and a large auditorium, a government 
buildmg (1891) containing the post office and custom house, 
tjie Hampden County Hall of Records, the City Library with 
175,000 volumes, and two branch libraries given by Andrew 
Carnegie, a state armoury, and the business buildings of the 
Springfield Fire & Marine Insurance Company, the Union Trust 
Company, and the Institution for Savings The Public Library, 
the Art Museum, and the Museum of Natural History are 
controlled by the City Library Association, organized in 1857 
In the city arc a government arsenal and armoury The arsenal 
was established by the Continental Congress during the War of 
Independence and began to be used as a repository for arms and 
ammunition about 1777 The armoury, in the midst of a park 
on Armory Hill immediately east of the railway station, was 
established m 1794 Here the famous Springfield muskets 
used by the Federal forces during the Civil War were manufac- 
tured (800,000 having been made during that struggle) and it 
IS still the principal manufactory of sm^l arms for the United 
States arm> Springfield has a good system of parks (under a 
board of park commissioners) with a total acreage of 550 
acres horest Park (464 acres), m the southern part of the 

city, IS the largest and most attractive, it contains a good 
zoological collection, and in its ponds 1 j one of the finest collec- 
tions in America of lotus plants and Oriental aquatic flora, 
at Its southern entrance is a monument to President McKinlev 
by Philip Martiny In Merrick Park, adjoining the City 
Library, there is St Gaudtns’s famous statue of “ I he Puritan,” 
commemorative of Deacon Samuel Chapin, one of the early 
settlers of the city In Court Square are a statue of Miles 
Morgan (1616 1699), an early settler, by J S Hartley, and a 
monument in memory of the soldiers and sailors of the Civil 
War In (^arew Triangle in the northern part of the city is a 
monument in honour of soldiers of the Spanish-American War 
In the suburbs of the city is Hampden Park, once a famous 
race trai k There arc two large cemeteries, m one of which 
<irc buried many of Springfield’s famous men, me luding Samuel 
Bowles and J G Holland, whose grave is marked by a medallion 
l»y St Gaudcni Among the hospitals are the Mercy Hospital 
(1896, under the Sisters of Divine Providenie), the Wesson 
Memorial (formerly Hampden Homeopathic) Hospital (1900) 
the Wesson Maternity Hospital (1906), and the Sprm^eld 
Hospital (1883) Ihe Springfield public school system is 
excellent, and in addition to the regular high school there 
are a technical high school, a vocational si h )ol, and a kinder- 
garten training school Other si hools in Springfield are the 
training school of the International Young Men’s Christian 
Association (1885), the American International College, estab- 
lished in Lowell (1885) as the French- American College for 
the education of Frcnch-Canadians, and now working among 
various immigrant races, and the MacDuffie school (1890) and 
the Llms (1866), both schools for girls 
Springfield is noted for the diversity of its mdustries In 
1905 the capital invested m manufacturing establishments 
was $24,081,099, and in the value of its factory produits 
($25,860,250, not including those of the U S Arsenal, 42 4 % 
more than in 1900) Springfield ranked ninth among the 
cities of Massachusetts The largest single item m point of 
value was the product ($3,053,008) of the slaughtering and 
meat-packing establishments Other unportant products were 
foundry and machine-shop products ($1,749,054), paper goods 
($1,481,437, not including envelopes, which had an additional 
value of almost $700,000), cars, automobiles, firearms (besides 
the Federal arsenal there is the Smith & Wesson revolver 
factory), and printing and publishing ($1,165,544) 

The principal newspapers are the Springfield Republican 
(Independent, weekly, 1824, morning, 1844), one of the most 
abJe and influential journals in New England, which since its 
establishment by Samuel Bowles (^ z; ) has been the propertyr 
of the Bowles family, the Union (Republican, morning, evening, 
and weekly, 1864), the Datlv News (Democratic, 1880), and 


the Springfield Hotnei>tead (tri-wcekly , 1878) 1 he Nexo England 
Homestead (weekly, published by the Orange Judd Company), 
Farm and Home, a semi-monthly, and Good Housekeeping, a 
monthly (published by the Phelps Publishing Company), and 
the Kindergarten Review (monthly, published by the Milton- 
Bradley Company, who publish other educational matter) are 
important periodicals 

The city is governed by a mayor, a board of aldermen (one 
from each of eight wards), and a common council of eighteen 
members (two or three from each ward, according to population), 
elected in December every other year The city owns and 
operates the waterworks 

Springfield was founded m 1636 by a company of settlers 
from Roxbury led by William Pynchon (1590-1662) Pynchon, 
who had been one of the original patentees of the Massachusetts 
Bay Colony, was dissatisfied with the government of Roxbury, 
of which he had been a founder On a trip to the Connecticut 
valley he selected a spot for a new colony which should have a 
limited membership and m which his ideas as to government 
might be put into execution Accompanied by a dozen families 
he removed thither early in 1636 The settlers found there 
a settlement of Agawam Indians (probably allied with the 
Pacomtuc), and the settlement was at first known as Agawam 
For some time the political affiliation was with the Connecticut 
river towns m Connecticut, but later the authority of the Massa- 
chusetts general court was recognized In 1640 the name was 
changed to Springfield, after the native place of William Pyn- 
chon in Essex, England For several years Pynchon was the 
dominating influence in the colony, ruling it with the power of an 
autocrat In 1650 he published a tract {The Meritorious Price 
of Our Redemption) in which he attacked the Cal\ inistic doctrine 
of the atonement, and which was burned on Boston Common 
by order of the genera] court He was removed from the 
magistracy and returned to England in 1652 In King Philip’s 
War Springfield was a centre of hostilities In October 1675 
a force of hostile Indians, joined by the hitherto friendly Aga- 
wams, surprised the settlers, killed some of them, drove the 
others into the three fortified houses, and bui ned the remaining 
buildings They were preparing to storm the fortified houses 
when thev were m turn attacked and driven off by a force of 
mihtia Springfield was somewhat out of the traik of operations 
of the warfare between the Freni h and F nglish m America, as 
It was later in the War of Independence, but men from Spring- 
field served in all these conflicts In 1777 the armoury was 
established and the place became an important military supply 
depot for the continental forces In July of that year representa- 
tives of the New England States and New York met here in 
convention to consider plans of co-operation for meeting Bur- 
goyne’s invasion During Shays’s rebellion there was a not 
here in Septembir 1786, and on the 25lh of January 1787 the 
insurgent forces under Daniel Shays attacked the arsenal, but 
were dispersed by the militia under Bngadier-Gencral William 
Shepard (1737-1817) Springfield remained little more than a 
large country market town until the completion of the Boston & 
Albany railway in 1839 hrom that time its growth as a railway 
and manufacturing centre was marked Springfield was a 
strong abolition centre before the Civil War, and from here 
active plans were put in operation for sending material aid in 
the form of men and arms to the “ free state ” party in Kansas 
The city was chartered m 1852 

See II M Burt First Century of the History of '^pnngpeld (2 
vols bpnnghcld, 1898-1899) , J E Tower (cd ) Springfield, Present 
and Prospective (ibid 1905), M A Green 'Springfield j6,6~/Sy> 
(ibid i888), Moses King Handbook of Springfield (ibid , 1884) 

SPRINGFIELD, a city and the county-scat of Greene county, 
Missouri, USA, m the S W part of the state, about 238 m 
from St Louis Pop (1890), 21,850, (1900) 23,267, of whom 
2268 were negroes and 1057 foreign-born, (1910 census), 35,201 
It IS served by the St Louis & San Francisco, the Missouri Pacific, 
and the Kansas City, Clinton & Springfield railways The city 
IS pleasantly situated on the Ozark Dome, about 1300 ft above 
sea-level, is regularly laid out on an undulating site and has 
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attractive residential districts The principal building is that 
of the Federal government (1894), which is built of Indiana cut 
stone Springfield is the seat of Loretto Academy, of a state 
normal school, and of Drury College (co-educational, founded in 
1873 by Congregationalists, but now undenominational), which 
comprises, besides the college proper, an academv, a conserva- 
tory of music and a summer school, and which m 1908-1909 had 
500 students Near the city is the Academy of the Visitation 
under the Sisters of St Chantal The municipal water-supply 
IS drawn from springs 3 m north of the centre of the city There 
are four large private parks (340 acres) on the outskirts, and 
two municipal cemeteries — a Confederate cemetery, maintained 
by associations, the only distinctively Confederate burial 
ground in Missouri , and a National cemetery, maintained by 
the United States government Springfield is one of the two 
chief commercial centres of this region, which has large mining, 
fruit, grain, lumber and livestock interests The jobbing trade 
is important Springfield ranks fourth among the manufac- 
turing cities of the state , in 1905 the value of its factory pro- 
ducts was $5,293,315 (28 2 % more than m 1900) Flour and 
grist-mill products constituted m 1905 a third of the total, 
and carnages and wagons ranked next The St Louis & San 
Francisco railway has lar^e shops here 

Springfield was settled in the years following 1829, and was 
laid out in 1833, though the public lands did not pass from the 
United States for sale until 1837 In 1838 and again m 1846 
Springfield was incorporated as a town, and in 1847 •was 
chartered as a city, though government lapsed during much of 
the time up to 1865, when prosperous conditions became settled 
At the opening of the Cml War, Springfield was one of the most 
important strategic points west of the Mississippi river In 
1861-62 It was occupied or controlled a half-dozen times m 
succession by the Confederate and the Union fortes, the latter 
retaining control of it after the spring of 1862 In the battle of 
Wilson’s Creek (August 10, 1861), fought about 10 m south of 
the city, and one of the bloodiest battles of the war, relatively to 
numbers engaged, a force of about 5500 Union soldiers under 
General Nathaniel Lyon was defeated by about to , 000 Con- 
federates under Generals Benjamin McCulloch (18x1-1862) and 
Sterling Price The other occupations and abandonments were 
unattended by serious conflicts in the immediate vicinity In 
January 1863, after Springfield had been made an important 
Union supply post, it was attacked without success by a 
Confederate force of about 2000 men under General 
J S Marmaduke The year 1870 was marked by the arrival 
of the first railway In the same year North Spnngfield 
was laid out, and was incorporated as a town in 1870 and 
1871 In 1881 Springfield was chartered as a city of a 
higher class, and in 1887 it absorbed North Springfield 
After 1902 the city’s growth in population and in industries 
was very rapid 

SPRINGFIELD) a city and the county-seat of Clark county, 
Ohio, USA, at the confluence of Mad River and Lagonda 
Creek, about 45 m W S W of Columbus Pop (1890), 31,895, 
(1900), 38,253, of whom 33x1 were foreign-born (including 
1337 German, 1097 Irish, and 308 English) and 4253 were 
negroes, (1910 census), 46,921 Springfield is served by the 
Cleveland, Cincinnati, Chicago & St Louis, the Pittsburg, 
Cincinnati, Chicago & St Louis, the Erie, and the Detroit, 
loledo & Ironton railways, and by an extensive mter-urban 
electric svstem The older portion of the city is in the narrow 
valley of Lagonda Creek, but from here the city has spread 
over the higher and more undulating surface farther back 
until It occupies an area of about 8J sq m Among the public 
buildings are the United States government building, the 
Clark county court house, the City building (the first floor 
of which IS occupied by the city market,) the Warder public 
library (established 1872), which m 1908 contained 25,000 
volumes, the city hospital, and the city prison and work- 
house On hills near the < ity border are the Ohio state homes 
for the Masons, the Independent Order of Oddfellows, and the 
Knights of Pythias The city park contains more than 250 


acres, and in 1908 the city adopted plans for an exten^rye park 
system Ferncliff cemetery is a p cturesoue bunal-gTound 
On a hill on the north ^ide of the city is Wittenberg College 
(Lutheran, 1845), which m 1909 had 35 instructors and 7x0 
students Spnngfield is in a productive farming region, and 
water power is provided by Lagonda f reck so that manufac- 
tures closely related to agriculture have alwa> s been prominent 
Th value of the factory product in 1905 was $13,654,423, 
of which $4,051,167 was the value of agricultural imple- 
ments, $2,914,493 of foundry and machine-shop products, and 
$1,025,244 of flour and grist-mill products The municipality 
owns and operates the waterworks Natural gas is piped from 
Fairfield county 

In 1799 Simon Kenton and a small party from Kentuck3 
built a fort and fourteen cabins near Mad River 3 or 4 m 
beyond the present western limits of the cit} Later m 
the same year James Demint built a cabin on a hill side o^ er- 
looking Lagonda Creek In 1801 he engaged a surveyor to 
plan a town here and soon after this the site of the Kenton 
settlement was abandoned The new town was near the border- 
line that had been fixed between the Whites and the Indians, 
and the latter threatened trouble until 1807, when m a council 
held on a large hill m the vicinity, at which Tecumseh was the 
principal speaker for the Indians, peace was more firmly estab- 
lished In 1818, when Clark county was erected, Spnngfield 
was made the county-seat It was mtorporated as a town in 
1827, and in 1850 it was chartered as a city 

See E S Todfl A ‘^octohgtcnl Study of Clark County Ohw (Spring 
field, 1904) 

SPRING-GUN) a device formerly in use against poachers 
and trespassers Wires were attached to the trigger of a gun 
m such a manner that any one stumbling over or treacling 
on them would discharge it and wound himself Since 1827 
sprmg-guns and all man-traps are illegal in England, 
except within a house between sunset and sunrise a 
protection against burglars Spring-guns are sometimes used 
to trap wild animals 

SPRINGTAIL, the common name of a group of small insects, 
so named from the presence of a pair of tail-like appendages 
at the end of the abdomen, which acts as a spring When the 
insect is undisturbed these appendages are turned forwards 
and held in position by^ a catch beneath the abdomen, but m 
case of alarm they are kicked forcibly downwards and back- 
wards, jerking the body into the air This action may he 
rapidly repeated until a place of safety is reached These 
insects usually live under fallen leaves, stones or the bark of 
trees, and sometimes cxcur m such quantitu s as to resemble 
patches of powder or dust One species {Poi^ura aquatua) 
may be seen floating m this wav in masses upon the surface of 
standing water Another {Achorutes soaalis) may sometimes be 
found in abundance in the snow Zoologically the spru^gtail5 
belong to the sub-order Collembola of the order Aptcra (<7 c ) 

SPRING VALLEY, a city of Bureau county, Illinois, USA 
on the north bank of the Illinois River, in the northern part of 
the state, about 104 m SW of Chicago Pop (1890), 3837, 
(1900), 6214 (2845 foreign-born) , (1910)7035 It is servecl 
by the Chicago, Burlington & Quincy, the Chicago, ROvk Island 
& Pacific, the Chicago & North Western, and the Chicago 
Ottawa & Peona (electric) railways Spring Valley is a shipping 

and distnbutmg point for a large number of bituminous co i< 
mines m its vicinity It was chartered as a city in x886 

SPRUCE) t e spruce-fir, a coniferous tree belonging to the 
genus Ptcea, of which there are several spec u s, such as the Norwa 
spruce, Ptcea excelsa, the black spruce, Ptcea ntqra, Ac (see Fir) 
The name has a curious origin, whu h explains also the particular 
meaning of the adjective “ spruce,” neatlv dressed, smart in 
appearance, fine From a number of early quotations given Bv 
Skeat {Etym Diet ) it is clear that “spruce ” a variant of “ pmee ’ 
simply stood for Prussian , the form “ spruce,” rather th in 
“ pruce,” being established partly bv the C erman Spros<;er 
sprouts or young shoots (se-'n m S proKscn-biet , spruce beer 
made of the sprouts of this fir) 
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SPRUE, a tropical disease, prevalent in India, China, Java, 
and the West Indies It is described by Sir Patrick Manson 
as characterized by a peculiar, inflamed, superfiaally ulcerated, 
exceedingly sensitive condition of the mucous membrane of 
the tongue and mouth, great wasting and anaemia, and more 
or less diarrhoea, with pale and frothy fermenting stools It 
IS an obscure disorder, and the treatment recommended is 
rest and milk diet 

SPULLER, EUGl^NE (1835-1896), French politician and 
writer, was born at Seurre (Cote d’Or) on the 8th of December 
1835, his father being a German who had married and settled 
in France After studying law at Dijon he went to Pans, 
where he was called to the bar, and entered into close relations 
with Garabetta, collaborating with him m 1868 m the foundation 
of the Revue pohttque He had helped Emile Ollivier m his 
electoral campaign in Pans in 1863, but when in 869 Ollivier 
was preparing to “ rally ” to the empire he supported the 
republican candidate During the siege of Paris he escaped 
from the city with Gambetta, to act as his energetic lieutenant 
in the provuices After the peace he edited his chief’s Parisian 
organ, the Republique franfaise, until in 1876 he entered the 
Chamber of Deputies for the department of the Seme He was 
minister of foreign affairs during part of the brief Gambetta 
admmistration, and subsequently one of the vice-presidents of 
the chamber, serving also on the budget commission and on 
a special mdustnal and agricultural mquiry His Parisian 
constituents thought his policy too moderate on the clerical 
uestion, and he had to seek election in 1885 in the Cote 
’Or, which in later years he represented in the Senate 
He was minister of education, religion and the fine arts m 
the Rouvier cabinet of 1887, minister of foreign affairs under 
firard (1889-1890), and minister of education in 1894 in 
the Casimir-P^ner cabinet He died on the 28th of July 1896 
Kis published works include some volumes of speeches and 
well-known studies of Ignatius Loyola (1876) and of Michelet 
(1876) 

SPUR (A S spur a, spora, related to spornan, spurnan, to 
kick, spurn, cf M H G sporn, mod Ger Sporn), an instrument 
attached to the heel of a rider’s boot for the purpose of goading 
the horse The earliest form of the horseman’s spur armed the 
heel with a single prick In England the rowel spur is shown 
upon the first seal of Henry III , but it does not tome into 
general use until the 14th century In the 15th century spurs 
appear with very long shanks, to reach the horse’s flank below 
the outstanding bards After this time, and until the beginning 
of the modern period of costume at the Restoration, they 
take many decorative forms, some of which remain in the great 
spurs worn by Mexi an cavaliers Gilded spurs were reckoned 
the badge of knighthood, and in the rare cases of cere- 
monious degradation they were hacked from the knight’s 
heels by the cook’s chopper After the battle of Courtrai, m 
1302, the victors hun^ up bushels of gilt spurs in the churches 
of Courtrai and Maestricht as trophies of what is still remembered 
by the Flemings as the (joudensporenda^, lor another reason 
the English named the French rout beside Th6rouanne as the 
Battle of Spurs 

In architecture, a spur (Fr grt^e, Ger Knoll) is the 
ornament carved on the angles of the base of early columns, 
it consists of a projecting claw, which, emerging from the lower 
torus of the base, rests on the projecting angle of the square 
plinth It IS possibly to these tliat Pliny refers (JItst Nat 
XXVI 42) when speaking of the lizard and frog carved on the 
bases (sptrae) of the columns of the temples of Jupiter and 
Juno in the Portico of Octavius, the earliest known example 
IS that of Diocletian’s palace at Spalato In Romanesque 
work the oldest examples are those found on the bases in 
crypts, where they assumed various conventional forms, 
being, however, close to the eye, the spur soon developed into 
an elaborate leaf ornament, which m French 13th-century 
work and m the early English period is of gr«at beauty, 
sometimes the spur takes the form of a fabulous animal, such 
as a griffin 


SPURGEON, CHARLES HADDON (1834-1892), English 
Nonconformist divine, was born at Kelvedon, Essex, on the 
19th of June 1834 He was the grandson of an Essex pastor, 
and son of John Spurgeon, Independent minister at Upper 
Street, Islington He went to school at Colchester and Maidstone, 
and in 1849 he became usher at a school m Newmarket He 
joined the Baptist communion m 1851, and his work at once 
attested his “ conversion ” He began distributing tracts and 
visiting the poor, joined the lay preachers’ association, and gave 
his first sermon at Teversham, near Cambridge In 1852 he 
became pastor of Waterbeach He was strongly urged to enter 
Stepney (now Regent’s Park) College to prepare more fully for 
the ministry, but ^ appointment with Dr Joseph Angus, the 
tutor, having accidentally fallen through, Spurgeon interpreted 
the contretemps as a divine warning against a college career 
The lack of early systematic theological training tertamly had a 
momentous effect upon his development Broad in every other 
respect, he retamed to the last the narrow Calvinism of the early 
19th century His powers as a boy preacher became widely 
known, and at the close of 1853 he was “ called ” to New Park 
Street Chapel, Southwark In a very few months’ time the 
chapel was full to overflowing Exeter Hall was used while 
a new chapel was being erected, but Exeter Hall could not 
contain Spurgeon’s hearers The enlarged chapel at once 
proved too small for the crowds, and a huge tabernacle was 
projected m Newington Causeway The preacher had recourse 
to the Surrey Gardens music hall, where his congregation 
numbered from seven to ten thousand At twenty-two he was 
the most popular preacher of his day In 1857, on the day of 
naiional humiliation for the Indian Mutiny, he preached at the 
Crystal Palace to 24,000 people The Metropolitan labcrnacle, 
with a platform for the preacher and accommodation for 6000 
persons, was opened for service on the 25th of March 1861 
The cost was over £30,000, and the debt was entirely paid off 
at the close of the opening services, which lasted over a month 
Spurgeon preached habitually at the labernacle on Sundays 
and Thursdays He frequently spoke for nearly an hour, 
and invariably from heads and subheads jotted down upon half 
a sheet of letter paper His Sunday sermons were taken down 
m shorthand, corrected by him on Monday, and sold by his 
publishers, Messrs Passmore & Alabaster, literally by tons 
They have been extensively translated Clear and forcible in 
style and arrangement, they are models of Puritan exposition 
and of appeal through the emotions to the individual conscience, 
illuminated by frequent flashes of spontaneous and often highly 
unconventional humour In his method of employing illustration 
he IS suggestive of Thomas Adams, Thomas Fuller, Richard 
Baxter, Thomas Manton and John Bunyan Like them, too, 
he excelled in his vigorous command of the vernacular Among 
more recent preachers he had most affinity with George White- 
field, Richard Cecil and Joseph Irons Collected The Taber- 
nacle Pulpit, the sermons form some fifty volumes Spurgeon’s 
lectures, aphorisms, talks, and “ Saplings for Sermons ” 
were similarly stenographed, corrected and circulated He 
also edited a monthly magazine, The Sword and Troioel, an 
elaborate exposition of the Psalms, in seven volumes, c^led 
The Treasury of David (1870-1885), and a book of sayings called 
John Ploughman's Talks , or. Plain Advice for Plain People 
(1869), a kind of religious Poor Richard In the summer of 
1864 a sermon which he preached and printed on Baptismal 
Regeneration (a doctrine which he strenuously repudiated, 
maintaining that immersion was only an outward and visible 
sign of the inward conversion) led to a difference with the bulk 
of the Evangelical party, both Nonconformist and Anglican 
Spurgeon maintained his ground, but m 1865 he withdrew from 
the Evangelical Alliance Subsequently in 1887 his distrust 
of modern biblical criticism led to his withdrawing from the 
Biqitist Union. His powers of organization were strongly 
exhibited m the Pastors’ College, the Orphanage (at Stockwell), 
the; Tabernacle Almshouses, the Colportage Association for 
selling religious books, and the gratuitous book fund which grew 
up under his care He received large money testimohials 
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{^6000 on his silver-wedding day and £5000 on his fiftieth 
birthday), which he handed over to these institutions He died 
at Mentone on the 31st of January 1892, leaving a widow with 
twin sons (b 1856) One of them, Rev Thomas Spurgeon, 
after some years of pastorate in New Zealand, succeeded his 
father as minister of the Tabernacle, but resigned m 1908 and 
became president of the Pastors’ College 

An Autobiography was compiled by his widow and his private 
secretary from his diary sermons records and letters (1897-1900) 

SPURN HEAD, or Spurn Point, a foreland of the North Sea 
coast of England, in Yorkshire, projecting across the mouth 
of the Humber Its length is nearly 4 m from the village of 
Kilnsea, but its breadth seldom exc eeds 300 yd** , and it rises only 
a few feet above sea-level It is formed of sand and shingle, 
the debris of the soft coast of Holderness to the north, from 
which It lb estimated that six million tons of material are 
annually removed by southerly currents along the shore 
Deep water is found close off the seaward side of Spurn Head, 
the formation of which appears to have taken place within 
historic times, even since about the close of the i6th century 
There are two lighthouses and a lifeboat station on the 
head 

SPURZHEIM, JOHANN CHRISTOPH [Kaspar] (1776-1832), 
German phrei^ologist, was born near Treves on the 31st of 
December 1776 He made the acquaintance of F J Gall 
while studying medicine m Vienna, and for some years assisted 
him in spreading his phrenological doctrines, but in 1813 the 
two separated Spur/heirr lectured with considerable success 
in Fnglind and hrance, and was extending his propaganda 
to the United States when he died at Boston, Massachusetts, 
on the 10th of November 1832 His works include Anatoime 
et phystolo^te du systeme nerveux (1810-1820), Observattons sur 
la phrenologte (1810), Ihe Phynognonneal Systems of Drs (tail 
and Spurzheim (18115), and hssat phdo^ophtque sur la nature 
de Vhomme (1820) (See Phrenology ) 

SPY, a commune near Namur, Belgium Here in 1886, in 
Betche aux Roches civern, Maximin Lohest and Marcel de Puydt 
found two nearly perfect skeletons (man and woman) at the 
depth of 16 ft , with numerous implements of the Mousterian 
type All the human remains are now in the Lohest ( ohec- 
tion, Li6gc I he skulls were charaeten/ed by enormous brows 
retreating forehead, massive jaw-bones rudimentary chin and 
large posterior molars The skeletons were further marked by 
a divergent curvature of the bones of the fore-arm, the tibia 
were shorter than in any other known rae e, and stouter then in 
most, the tibia and femur, being so articulated that to maintain 
equilibrium the head and body must have been thrown forward, 
as in the gait of the larger apes J hese characteristics justify 
placing “ the man of Spy in the lowest category the 
dentition is inferior to that of the neolithic man m France 
approximates near to the apes, although there is still, 
to use the language of Fraipont and Lohest, an abyss 
between the man of Spy and the highest ape ” (E D Cope, 
“ The Genealogy of Man ” in The American Naturalist, April 
1893, p 334) With the skeletons were found bones of extinct 
mammals, the woolly rhinoceros {rhinoceros Uchorhtnus), 
m immoth {elephas primi-gemus), and the cave-bear {ursus 
spelaeus) 

Sec also L'llomme contemporam du mammouth h Spy (Namur 
1887) , G cle Mortillet, Le Prihistonque (1900) 

SPY (from “ to spy ” or ‘‘espy ”, 0 Fr espte, espier, to spv, 
watch, (f Ger spahen, I^t specere, to look, the Fr term 
“ espionage ” is of e ourse from the same source), in war, a person 
who, disguised or without beanng the distmguishing marks of 
belligerent forces, mixes with the enemy for the purpose of 
obtaining information useful to the army he is serving As by 
the law of war a spy is liable, if caught, to the penalty of death, 
the Hvgue ” Regulations respecting the Laws and Customs of 
War on Land ” are very precise on the subject A soldier not 
wearing a disguise is not a spy, though he may be found within 
the 7one of the hostile army and though his object may be to 
obtain information, nor are soldiers or civilians spies who eross 


enemy lines openly carrying messages This applies even to 
persons ‘ ent in balloons for the purpose of carrying despatches 
In short, it is essential to the character of a spy that he should 
act clandestinely or on false pretences, that he should be c aught 
within the zone of operations of the hostile belligerent fones, 
and that his object should be to obtain information for use 
against them (art 29) The regulations also provide that he 
cannot be “ punished ” without previous trial (art 30) Nor 
can he be treated as a spy if he is captured after he has rejoined 
his army He must then be treated as an ordman prisoner of 
war (art 31) (T Ba ) 

Ihe term “ spy ” is applied also to those who in time of peace 
secretly endeavour to obtain information concerning the forces, 
armaments, fortifications or defences of a country for the purpose 
of supplying it to another country Every country has always 
endeavoured to guard jealously its military and naval sei rets, 
and with this object denies admittamc to fortified places or 
arsenals to those who cannot produce the proper credentials 
Notwithstanding the utmost precautions, it is impossible to 
prevent some amount of leakage to countries which are prepared 
to pay for mformation otherwise unobtainable ( onsequently, 
most countries have legislation dealing with “ spying ” m time 
of peace In the United Kmgdom, the Official Secrets Act 
18^ makes it a misdemeanour wrongfully to obtam mformation 
as to any fortress, dockyard, office, &c , of his majesty, or, having 
such information or any information relating to the naval 
or military affairs of his majesty, to eommunuate the same 
to any person to whom it ought not m the interest of the 
state to be <ominunicated at the time If the mformation is 
communicated, or intended or attempted to be communieated, 
to any foreign state, the offente becomes a felony In 
Germany an imperial law of 1893 deals similarly with su(h an 
offeru e 

SQUADRON, a military and naval term for a body of mounted 
troops or a detachment of war vessels Ihe word is den\ed 
from squadra, a square, as a military term, according to Florio, 
applied to a ‘ certain part of a compan> of souldiers of 20 or 
25 whose chicfc was a corporal,” and so tailed no doubt as being 
formed on parade or in battle array in squares Squadra, 
stjuarc, is derived from the Low ].^x\.\nexquadrare,ar\ intensive 
form of quadrare (quadrus, four-cornered, quattuor, four) In 
military usage the term “ squadron ’ is applied to the principal 
units into which a eavaliy regiment is divided, corresponding to 
the company m an infantry battalion The normal modern 
division of a cavalry regiment is into four squadrons of two to 
four troops each, this squadron numbering 120 to 200 men (sec 
Cavalry) In naval usage a squadron is a group of vessels 
either as forming one of the divisions of a fleet or as a separate 
detachment under a flag officer despatched on special service 
In military use, ” squad ” (a shortened form of “ squadron ”) is 
used of any small detachment of men detailed for drill, fatigue 
or other duty 

SQUAILS (from skatl or katl, a ninepm), an old English game 
in which disks are snapped or struck with the palm from the 
edge of a table or board at a mark at its centre Its earl) 
prototype was shove groat, called also slyp-groat or slide-thrift, 
which in the i8th century went under the name of ]ervis or 
jarvis This last variation was pla>ed on a table marked with 
chalk into alleys divided into squares numbered from i to 
9 or 10, the object being to send a halfpenny into a high-num- 
bered space If It went bevond nothing was scored The 
highest aggregate of a certain number of plays won The most 
scientific development of this diss of games is the modem 
Shuffle-board {g v ) 

SQUALL, the name given to any sudden increase oi wind to 
gale force Generally speakmg a squall is understood to be of 
short duration, but the word “ gust ” would be used to indicate 
an increase of wind force of more transient character than a 
squall Gusts may succeed one another several times within 
the compass of a minute A squall may comprise a succession 
of gusts, with intervening partial lulls, and would last with 
varying intensity for some minutes at least Ihc distinction 



7+4 


SQVALL 


between gusts and squalls is best illustrated by the traces of 
a Dines pressure-tube anemograph. The trace reproduced in 
fig, I for an ordinary steady wind shows that the force of the 
wind is constantly oscillating. The general appearance of the 
trace is a ribbon which has a breadth proportional to the mean 
wind velocity. The breadth of the ribbon is also dependent 
upon the nature of the reference; the better the exposure the 
narrower the ribbon; for an anemograph at a coast station the 
ribbon is wider for a shore wind than for a sea wind. 

From the records obtained at Scilly and Holyhead, Dr G. C. 
Simpson concluded that a wind of mean hourly velocity » was 
composed of alterjiations of gusts and lulls ranging on the average 
between limits -5 + 1 -aw and —‘5 + 76V with occasional recurrences 
to extreme velocities of i'54-i’3v and — i-o + -65^. In other 
words, the average range of the ribbon is ‘5 +*451; for the two 


I stations during the hour when the mean velocity is v. and the 
j extreme range within the same period is 2-0 -f •68r. 

The differences of gust velocity at stations with different exposures 
may be illustrated by quoting the breadth of the ribbon for a 30 m. 
wind at the following stations 

Southport (Marshsidc) lo m. 

Scilly 15 ,, 

Shoeburyhess 20 „ (from W.) 

‘ (fromE.N.E.) 


Holyhead 15 ,, 

Pendennis Castle (Falmouth) ... S „ (from S.) 

„ ,, ,, .... 16 ,, (from W.) 

Aberdeen 30 „ (from N.W.) 

Alnwick Castle 23 ,, 

Kew . 30 ,, 

Fig. 2 represents a succession of squalls occurring in an ordinary 
gusty wind ; the squalls succeed one another with fair regularity 
atx>ut every twenty minutes and last in full force for a few minutes. A 
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succession, of squ^ls of this kind is a coiomon experience with 
westerly wind at SciUy, and the onset of squalls is generally associated 
with the veering of the vi^ind to the north-west Changes xn wind 
velocity, either m the form of gusts or squalls art. generally associated 
with some cliange in direction of the 
wind, but the relation between the 
changes m gusts have not yet been 
sludu d 

A chciracteristrc of squalls is the 
suddenness with which the increase 
of Wind velocity occurs At sea 
the ruffling of the surface can be 
seen travelling over the water, and 
the v% md producing it and travel- 
ling with It strikes a sudden blow 
when It reaches a ship If scjualls 
are of sufficient violence to do 
damage to trees or buildings their 
progress can be traced m a like 
manner over the land 

These phenomena are exhibited 
in their most striking form m 
“ line squalls ” The characteristic 
feature of a line squall is that a 
number of places arranged, roughly 
speaking, in a straight or slightly 
curved line across the country 
experience a similar sequence of 
events at the same time, and the 
Ime of action sweeps across the 
country as a front advancmg 
nearly uniformly throughout its 
length This march of a linear 
front gives the impression of awave 
or bore with an advancing front 
hundreds of miles long, sweeping 
over the country with a velocity 
that can be identified from the 
time of occurrence of the various 
The associated events are very 
well marked by those recorded for the line of squall of 
the and of August 1906 (fig 3) They comprise a sudden 
increase of wind with a veer of direction of 45° to 90°, a sudden 
rise of pressure known in h ranee as the crochet d’orage, and in 
Germany as the GewiUer Nose, a pronounced and permanent 
fall of temperature, and a shower of ram, hail or snow While 
these various phenomena are mdicated all along the advancing 
hnfe their intensity may be very different at different points 
along It The squall often exhibits greater violence m the middle 
portion, and it becomes more intense as the whole line advances 
In the most fully developed portions the weather phenomena 
take the form of thunderstorms with violent wind and ram 
The course of events in a typical hne squall has been most care- 
fully worked out by R G K Lempfert in a paper on the Line 
Squall” of the 8th of February 1906 {Quart Journ Roy Met 
Soc vol xxxn ) Fig 4 (reproduced from the papers) shows 
the successive positions of the Ime of the front from which its 
rate of travel can be estimated The line of advance of a Ime 
squall is generally from some point between south and north 
on the western side, the change of wind being from a warm 
southerly or westerly wind to a colder westerly or northerly 
one So far as is known to the writer there is no case of a line 
squall exhibiting a backing wind The date and direction of 
advance appear to be, generally speaking, those of the final 
wind, but m cases where the thunderstorms arc developed there 
IS a local violence of the wind bearing no relation to the isobanc 
distribution of the final wind 

Endeavours have been made to explain the phenomena of 
Ime sijualls as due to vortex motion of particular character 
The violent wind blowing out in front of the storm is part of 
the circulation of a vortex with horizontal axis It supplies 
the air for the rainfall of the stations in front Its place is taken 
by descending air at the back, which becomes in its turn the 
surface supply for stations farther m But such an explanation 


745 

seems m many ways incomplete Although perhaps if the wind 
velocities in a ' ertical plane were plotted there might be some 
evidence of circulation in the mathematical sense by mtegratme 
round a closed curve, yet the idea of circulation m a verticiu 
plane as suggestmg the primary constitution of the phenomena 
IS very madequate The change of air which takes place during 
the passage of the line squall is altogether different from that 
which we would get by passing the surface air through a complete 
vertical cycle and condensing a large quantity of water vapour 
on the way If vertical circulation were complete the air would 
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tiG 4 — Times of occurrence of sudden meteorological changes 
and isoclironous lines showing the advincc of the squall The 
hours arc numbered const cutively from i to 18 si irtinR at i a m 
(Feb 8) and the minutes arc expressed as daimal fractions of an 
hour Hail and thunder storms occurred m the region to the east of 
the clotted line 

return to the surface warmed and dried A few revolutions 
would produce a very considerable elevation of temperature 
The air which remains after the passage of a line squall is, how- 
ever, distinctly colder, of an entirely different kind from that 
which It replaces and, in those cases which have been investigated, 
can be traced back to a different point of the compass More- 
over, the smallness of vertical dimensions m the atmosphere as 
(ompared with the horizontal dimensions makeA it difficult to 
allow that there is really room for an tffecUve vortex with a 
horizontal avis To carry air up 5 m and bring it back again 
would practically deprive it of all its moisture and raise its 
temperature 72° F Yet 5 m would be a very small allowance 
for the horizontal spread of the phenomena of the squall 
The sudden replacement of warm air by cold with a change 
of w ind seems much more likely to be associated with the flooding 
of the country by an advancing sweep of cold air The pressure 
changes are continuous in the old laj er and m the new 
layer, but discontinuous with varying degrees of discontinuity 
along the line of junction, where mstibility of the upper air 
may be set up Fig 5 shows the discontinuity of pressure m 
the example discussed by Mr Lempfert It is clear that as 
the discontinuity of pressure becomes accentuated there arise 
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Fio 5 — Distnbution of Pressure (Feb 8, 1906) Isobars 
are shown for each o i in 


Shepherd* Bach 



Shepherd* Bush 




Fig 6 —Records of 
wind velocity on June i, 

I«JO« 


in the localities on the line of advance 
very steep pressure gradients for which 
there arc corresponding winds The 
violent winds may therefore be attri- 
buted to the breakdown of the dynami- 
cal system under the stress of these 
local differences of pressure 
From this point of view the pheno- 
mena of the line squall are to be 
regarded as a development of the 
ordinary phenomena of the V-shaped 
depression A sudden change of wmd 
and a Ime of rain that pass over the 
country with the velocity of the same 
order as that of the follow mg wind 
are quite common features of the S W 
quadrant of a cyclonic depression, and 
they, too, seem to pomt to the juxta- 
position of currents of different tem- 
perature coming from different regions 
but forming adjacent components of 
supply for the depression 
Examples of all degrees between the 
comparatively unimportant ram line 
and the most violent tomado-like 
squall could be put side by side with 
cases in which the typical pressure, 

, temperature and weather changes are 
accompanied by a sudden lull m the 
wmd, as in the example quoted m the j 
Ltfe History of Surface Atr Currents 
(M 0 publication, No 174, 1906) 
An example of a line squall m its most | 


violent and destructive form is shown m the records for the 
ist of June 1908 In the record for Kew the squall of wind 
which destroyed a numbejT of the trees of Bushey Avenue is 
shown as lasting for a very long period (fig 6) 

A line squall of historic interest is that which capsized H M S 
“ Eurydice ” off the Isle of Wight on the 34th of March 1878 
The occurrence is discussed by the Hon Ralph Abercromby m 
1884 Journ Roy Met Soc x 172) and previously b;^ th^ 

Rev Mr Clemcnthcy {Symon's Met. Mag , April 1878) The shifj; 
of wmd m this case appears to have been from west to nbrth, 
and the change in the wmd was accompanied by the transitionf 
from fine blue sky to snow The records at the seven obserr 
vatories belongmg to the Meteorological Council arc repro- 
duced in the Quarterly Weather Report, from which fig 7 is 
taken 

Whatever explanation may be given of the cause and origin 
of the phenomena of Ime squalls, it must take account of 
the fact that a first squall is often succeeded by others of 
a similar character but often pf less mtensity than the first 
After the sudden shift of wmd, with accompanying weather 
changes, the conditions seem to revert more or less to the original 
state The warm southerly wind reasserts itself, but is driven 
out agam by another attack, and ultimately the cold wmd holds 
the field It is easy to suggest, but at present not easy to verify, 
the course of replacement of the warm wind Upper air observa- 
tions in such circumstances with kites or manned balloons are 
dangerous, both for the apparatus and the observer, but it 
may be possible to trace the actual course of events by the records 
of roundmg balloons supplemented by observations of the motive 
balloon by means of theodolites 

Little has been said about the actual force of the wind m gusts 
or squalls, and m the present state of anemometry it is difficult to 
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(By permission of the Controller of His Majesty s Stationery Office ) 

Fig 7 — " Eurydice " bquall, from the Quarterly Weather Jteport 
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regard the figures hitherto obtained as final , moreover, the large 
wnd force in squalls is probably subject to large local vanations, 
the difference between the record of the squall of the ist of Time 
1908 at Kew and Shepherd’s Bush suggests that it may have been 
much stronger at Bushey, where the damage was done The highest 
velocity in a gust hitherto recorded upon instruments belonging to 
the office is 106 5 m per hour at Pendennis Castle on the 14th of 
March 1905 Gale lorce is defined for the purposes of the meteoro- 
logical office as that of a wind which has an average velocity during 
an hour of 38 m per hour According to bimpson's results at Scilly 
or Holyhead, where the exposure is good, a wind that just got within 
the reckomug of gales would reach 44 m per hour in the ordinary 
gusts, with occasional records of 51 m per hour Squalls with 
velocities reaching 55 m per hour are not uncommon and the range 
of wind velocity which constitutes a squall may be anything between 
40 m an hour and upwards of 100 m an hour (W N b ) 

SQUAW, the anglicized word for woman among the North 
American Indians, the Massachusetts Indian form is squa or 
schqua, the Narragansett squdwo, the Cree eskwuo, Delaware 
ochqueu, khqueu, &c It is also used in composition with names 
of animals to denote the female 

SQUIB, supposed to be derived from the German word schteben, 
to push or shove forward with a sliding movement, the name for 
a projected kind of firework that is flung out of a groove and 
breaks with a flash and a clatter Hence, in the literary sense, 
a squib is a slight satirical composition put forth on an occasion, 
and It IS intended that it should make a noise by its explosion, 
not by the possession of any permanent importance Steele 
says, in the Taller, that “ squibs are those who in the common 
phrase of the world are call’d libellers, lampooners and pam- 
phleteers,” showing that, at the beginning of the 18th century, 
the man who composed the satire, as well as the satire itself, 
was called a squib Swift speaks of the rapidity with which 
these little literary fireworks flew about from place to place, and 
he himself was a proficient in the making of noisy squibs 
Perhaps the best type of a squib in Lnglish literature is Gray’s 
Candidate, which was written and circulated among the electors 
in 1764, when Lord Sandwich was canvassing for the office of 
hi^h-steward of the university of Cambridge The object of 
this poem was, by ridicule and defamation, to injure Lord 
Sandwich’s prospects of success When once the election was 
over the \erses served no further purpose, and they have sur- 
vived simply in consequence of their fluent wit and of the 
reputation of the great poet who composed them (See also 
Lampoon ) 

SQUILL, the name under which the bulbous root of Urginea 
Sctlla IS used in medicine It belongs to the natural order 
Liliaceae The name of “ squill ” is also applied by gardeners 
to the various species of Sctlla The medicinal squill is a native 
of the countries bordermg the Mediterranean, and grows from 
the sea-level up to an elevation of 3000 ft The bulbs are 
globular and of large size, often weighing more than 4 lb 
Two vaneties are met with, the one having white and the other 
pink scales They are tollected in August, when they are 
leafless, the membranous outer scales being removed and the 
fleshy portion cut transversely into slices and dried in the sun 
These are then packed in cpsks for exportation They are 
chiefly imported into the United Kingdom from Malta When 
reduced to powder and exposed to the air the drug rapidly 
absorbs moisture and cakes together into a hard mass 

Squill has been used m medicine from a very early penod The 
ancient Greek physicians presenbed it with vinegar and honey 
almost in the same manner as it is used at present The comjxisition 
of the drug, first efficiently studied by Merck in 1878, is very com- 
plex The chief constituent is sallttoxin, a bitter and intensely 
imtant principle A somewhat similar substance, scilliptatn, is also 
physiologically active The bitter glucoside sctlltn, or sctllatn, is 
unimportant The bulb also contains mucilage, and a consnlerable 
quantity of an imtant resin It has been shown that a definite 
action on the heart is not obtainable unless so large a dose of 
squill IS given that some gastro intestinal imtation or even 
umammation is set up by this resin The dose of squill is from 
I to 3 grains Of the numerous pharmacopoeia! preparations only 
three are of any importance the syrup of squill, composed of 
one part oi squill, eight of dilute acetic acid and four of sugar, 
the Ftlula Ipecacuai^ae cum Sctlla, in which ipecacuanha ami 
opium are the chief constituents, and the tincture of squill, which 
is still widdy used, made by macerating one part of squill 


with five of alcohol The action of the drug is that of a cardiac 
stimulant, with three important further properties all dependent on 
its imtant constituents Even m small doses, such as will not 
affect the heart, it is a gastro-mtestinal, a bronchial and a renal 
irritant The two latter properties constitute it a piowerful 
expectorant and a fairly active diuretic Ihe drug must not 
be given alone, owing to its imtant action It is very frequently 
given as a diuretic in cardiac cases in the form of a pdl contaimng 
one gram each of mercury, digitalis and squill Combined with 
a sedative such as opium, it may be given in chronic bronchitis It 
must not be given m acute bronchitis, which it only aggravates, 
nor in phthisis, which is invariably accompanied by a hypersensitive 
stite of the alimentary tract For similar reasons squill should 
not be given in any form of Bright s disease The textbook pro- 
hibition against its use in acute Bright’s disease should certainly be 
extended to chronic nephritis in all its forms The use of this 
imtating drug while still extensive is yearly dimuushing It does 
not aceompUsh anything that may not otherwise be adueved at less 
cost to the secreting surfaces of the patunt 

An allied species, Urgtnea tndtea, is used m India m the same 
manner as the European species The true squills are represented 
m Great Britain by two species, SetUa autumnalis and S verna 
The former has a racemose inflorescence and leaves appeanng m 
autumn after the flowers, the latter has the flowers arranged in a 
corymbose manner, leaves appearing in spnng, and is confined 
to the sea-coast Several species are cultivated in gardens, 
S btfolia and 5 sibinca being remarkable for their l^utiful 
blue flowers, which are product in early spring, Chmese squill 
IS S chtnensts, a half-hardy species, Roman squill is a popular 
name for species of Bellevalta, a genus now generally included m 
Hyaemthus, striped squill is Puschktma scilUndes, a liliaceous 
plant resembling the squill in habit 

SQUINCH, possibly a corruption of sconce (French equiva- 
lents are pendenttve, trompe), the term in architecture applied 
to a corbelling out by means of arched rings in stone thrown 
across the angles of a square tower, to carry an octagonal spire 
or a dome The earliest examples are found m the palaces of 
Serbittan and Firuzabad constructed by the Sassanian dynasty 
(a O 350-450), and in the mosque at Damascus, where it takes 
the form of a niche In early French Romanesque work a small 
niche with additional rings above is employed, a greater impor- 
tance is sometimes given by small shafts at the sides, of which 
there are examples m the Coptic churches of Egypt, and m 
France m the cathedral at Le Puy and the church of St 
Martin at Dijon (See Pendentive ) 

SQUINT (possibly connected with Swed svtnka, to flinch, 
0 Eng swtccan, avoid), properly an adjective meaning looking 
different ways, hence oblique, mdirect vision, particularly a 
Strabismus, an affection of the eyes consisting m non-comcidence 
of the optic axes (see Eye, § Diseases, and Vision) In architec- 
ture “ squint ” is used of a slit or opening usually on one or 
both sides of the chancel arch, givmg a view of the altar from the 
transepts or aisles, it is also styled hagioscopie ” {q v) 

SQUIRE, an abbreviated form of “esquire” (j»L originally 
with the same meaning of an attendant on a Imignt. In this 
form, however, the word has developed certain special connota- 
tions Thus m England it is used partly as a courtesy title, 
partly as a description of the chief landed propnetor, usually 
the lord of the manor, in a parish the lesser proprietors being 
“gentlemen ” or yeomen In some parts also it is not uncom- 
mon for the title of “ squure ” to be given to small freeholders 
of the yeoman class, known m Ireland half contemptuously as 
“ squireens ” In the United States the title has also survived 
as applied to justices of the peace, local judges and other digni- 
taries m country districts and towns In another sense “ squire ” 
has survived m its sense of “ attendant,” “ to squire ” being 
used so early as Chaucer’s day as synonymous with “ to wait 
upon ” A “ squire of dames ” is thus a man very attentive 
to women and much m their company Footpads and high- 
waymen were termed sometimes “ squires of the pad ” as well 
as “ gentlemen of the road ” 

SQUIRREL (Fr icureuil), properly the name of the well- 
known red, bushy-tailed British arboreal mammal, Seturus 
vulgaris, typifying the genus Saurus and the family ^lurid le, 
but m a wider sense embracing all the rodents included in this 
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and a few neariy allied genera. For the ( rharacteristics of the 
family Sciuridac and the different squirrel-like genera by whieh 
it is represented, sec Kodentia. 

What may be called typical, that is to say arboreal, squirrels 
are found throughout the greater part of the tropical and tempt;r- 
Bte regions of both hemispheres, although they are absent both 
from Madagascar and Australasia. The species are both largest 
and most numerous in the tropics, and reach their greatest 
development in the Malay countries. Squirrels vary in size 
from animals no larger than a mouse, such as Nannosciurus 
soricinus of Borneo, or N. minutus of West Africa, to others as 
large as a cat, such as the black and yellow Katufa bicolor of 
Burma and the Malay area. The larger species, as might be 
expected from their heavier build, are somewhat less strictly 
arboreal in their habits than the smaller ones. Th6 (mmmon 
squirrel, whose habits are too well known to need special de.serip- 
tion, ranges over the whole of Europe and Northern Asia, from 
Ireland to Japan, and from Lapland to North Italy; but speci- 
mens from different parts of this wide range differ so much in 
colour as to constitute distinct races. Thus, while the stjuirrels 
of north and west Europe are of the bright red colour of the 
British animal, those of the mounhiinous regions of southern 
Europe are of a deep blackish grey; while those from Siberia 
are a clear pale grey colour, with scarcely a tinge of rufous. 
There is al.so a great setisonal change in appearance and colour 
in this squirrel, owing to the ears losing their tufts of hair and 
to the blea('hing of the tail. The pairing time of the squirrel 
is from February to April; and after a period of gestation of about 
thirty days the female brings forth from three to nine young. 
In addition to all sorts of vegetables and fruits, the squirrel is 
exceedingly fond of animal food, greedily devouring mice, small 
birds and eggs. The squirrels of the Lypictil genus Sciurus are 
unknown in Africa south of the Sahara, but otherwise have a 
distribution tx)-extensive with the rest of the fanuly. 

Although the English squirrel Ls a beautiful little animal, 
it is surpassed by many of the tropical members of the group, 
and especially by those of the Malay countries, where nearly 
all the species arc brilliantly marked, and many are ornamented 
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with various!)' coloured longitudinal stripes along their bodies. 
Every one who has visited India is familiar with the pretty 
little striped palm-squirrel, which is to a con.siderabJc extent 
a partially dc«nesticated animal, or, rather, an animal which has 


taken to quarter itself in the immediate neighbourhood of human 
habitations. It ha.s been generally supposed that there is only 
one palm-squirrel throughout India, but there are really two 
distinct types, each with local modifications. The first or 
tyiiical palm-squirreJ, Funambulus palmarum, inhabits Madras, 
has but three light stripes on the back, and shows a rufous band 
on the under-side of the base of the tail. In Pennant’s palm- 
squirrel, F. pennanti, on the other hand, there is a pair of faint 
additional lateral white stripes, making five in all, and the 
under-surface of the tail is uniformly whiti.sh olive. As this 
species has been obtained in Surat and the Punjal), it is believed 
to be the northern type. One Oriental species {Sciurus 
caniceps) presents almost the only known instance among 
mammals of the assumption during the breeding season of a 
distinctly ornamental coat, corresponding to the breeding 
plumage of birds. For the greater part of the year the animal 
is of a uniform grey colour, but about December its back 
becomes a brilliant orange-yellow, which lasts until about March, 
when it is again replaced by grey. The squirrel shown in the 
illustration is a native of Burma and Tenasseriin, and is closely 
allied to S. caniceps, but goes through no seasonal change 
of colour. Another Burmese squirrel, S. haringtoni, differs as 
regards colour in a remarkable manner from all other known 
members of the group. It is a medium-sized species of a pale 
creamy buff colour above, lighter beneath, and with a whitish 
tail, while it is further characterized by the absence of the first 
upper premolar, which shows that it is not an albino or pale 
variety. Two examples were obtained by Captain H. H. 
Ilarington, of one of the Punjabi regiments, on the Upper 
Chindwin River. It may be added that generic subdivisions 
of the squirrels are basetl mainly on the characters of the 
skull and teeth. That they arc e.sscntial is evident from the 
circumstance that the African spiny squirrels Xerus (see Si’iny 
Squirrel) come between Sciurus and some of the other African 
genera. (R. L.*) 

SQUIRREL MONKEY, the English name of a small golden- 
haired South American monkey, commonly known as ChrysO' 
thrix sciurea, and also apj)Iied to the two other members of the 
same genus, whose collective range extends from Costa Rica to 
Bolivia and Brazil. It has, however, been proposed to transfer 
the name Chrysolhrix to the marmosets of the genus Hapale, 
to which it is stated to have been originally applied, and to 
replace it by Saimiris. The sciuirrel-monkeys were formerly 
classed with the douroucoulis (see Douroucouli), but, on account 
of their brain-structure, they have been transferred ' to the 
Cebinae (see Capuchin-Monkey), from the other members of 
which they differ by their practically non-prehcnsile tails and. 
smaller size, while they are further distinguished by their com- 
paratively large eyes and the backward prolongation of the 
hinder part of the head. 'I'hey are exceedingly pretty littlq 
monkeys. (See Primates.) (R. l.*) 

SRINAGAR, capital of the state of Kashmir, in Northern 
India, 5250 ft. above sea-level, on both banks of the river Jhelum, 
which winds through the city with an average width of 80 yds. 
and is crossed by seven wooden bridges. The houses occupy 
a length of about 3 m. and a breadth of about i J m. on either 
side of the river; but the greater part of the city lies on thq 
right bank. No two buildings are alike. The curious grouping 
of the houses, the frail tenements of the poor, the substantial 
mansions of the wealthier, the curious carving of some, the 
balconies of others, the irregular embankment and the moun- 
tains in the background, form a quaint and picturcst^ue- 
spectacle. Area, 3795 acres; pop. (1901), 122,618. The cityi 
is exposed to both fire and flood. In 1893 six of the seven 
bridges were swept away, and great damage was again caused 
in 1903. A regular water-supply has been provided. The 
artisans of Srinagar enjoy a high reputation. Unfortunately, 
the historic industry of .shawl-weaving is now practically extinct.r 
The loss of the French market after the war of 1870 was followed 
by the famine of 1877-1879, which drove many of the weavers 
into the Punjab, and the survivors have taken to the manufac- 
ture of. j^arpets. Other industries are paper, leather, papiet' 
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mache, silver and copper ware, wood-carving and boat-making 
The three chief routes of communication with India are (i) 
along the Jhelum valley to Murree and Rawalpindi, whii h has 
been opened throughout for wheeled traffic (195 m ), (2) over 
the Banihal pass (9200 ft above the sea) to Jammu (163 m), 
(3) over the Pir Panjal pass (i 1,400 ft ) to Gujrat (180 m ) 

See Sir Walter R Lawrence, The Valley of Kashmir (iSos) , 
M A Stein, Chronicle of the Kings of Kashmir (1900) 

SRIBANGAM, or Seringham, a town of British India, in 
Trichmopoly district, Madras presidency, 2 m N of Tnchmopoly 
city Pop (1901), 23,039 It stands on an island of the same 
name, formed by the bifurcation of the river Cauvery and by 
the channel of the Coleroon Ihe town is celebrated for its 
great temple, dedicated to Vishnu, composed of seven square 
enclosures, one within another, and 350 ft distant from each 
other Each enclosure has four gates with high towers, placed 
one in the centre of each side opposite to the four cardinal 
points The successively widening enclosures and the greater 
elaboratibn of the outer as compared with the inner buildings 
mark the progress of the shrine in fame and wealth 1 he outer 
wall of the temple is not less than 4mm circ umference Not 
far distant is the smaller but more beautiful Jambukeswaram, 
a temple dedicated to Siva hrom 1751 to 1755 the island and 
its pagodas were the object of frequent contests between the 
French and the English 

STAAL, MARGUERITE JEANNE CORDIER DELAUNAY, 

iARONNE DE (1684-1750), French author, was bom m Pans 
on the 30th of August 1684 Her father was a painter named 
Cordier He setnis to have deserted her mother, who then 
resumed her maiden name, Delaunay, which was also adopted 
by her daughter She was cducited at a convent at Evreux, 
of which Mme de la Rochefoucauld, sister of the author of the 
Maxtines, was superior Here she became attached to Mme de 
Gricu, who, being appointed abbe ss of the convent of St Louis 
at Rouen, took her friend with her Mile Ddaunay lived there 
until 1710 in the enjoyment of the utmost consideration There 
she held a little court of her own, which included Brunei, the 
fnend of Fontenelle, the sieur de la Rey and the abb6 Vertot 
She describes her own first passion for the marquis de Silly, the 
brother of a fnend with whom she was visiting Her affection 
was not returned, but she entered on a correspondence with 
him in which she plays the part of director After the death 
of her patron, Mme de Grieu, poverty compelled her to 
enter the household of the duchesse du Maine at Sceaux in 
the capacity of femme de chambre Her literary talent soon 
manifested itself m the literary court of the duchess, and secured 
for her, among other friendships, the somewhat undesirable 
admiration of the abb 4 Chaulieu 1 he duchess is said, but chiefly 
on the waiting-lady’s own authority, to have been not a little 
jealous of her attendant Enough, however, is known of the 
duchess’s imperious and capricious temper to make it improb- 
able that her service was agreeable Mile Delaunay, however, 
( n joyed a large share of her confidence and had a considerable 
share in drawing up the Memoirs des princes legitimes which 
demanded the meeting of the states-general She was implicated 
in the affair of the Cellamare conspiracy, and was sent in 1718 
to the Bastille, where she remained for two years Even here, 
however, she made comjuests, though she was far from beautiful 
Her own ai t ount of her love for her fellow-prisoner, the chevalier 
du M^nil, and of the passion of the chevalier de Maisonrouge, 
her gaoler, for her, is justly famous She returned on her 
liberation to the service of the duchess, who showed nO gratitude 
for the devotion, approaching the heroic, that Mile Delaunay 
had shown in her cause She received no promotion and still 
had to fulfil the wearisome duties of a waiting-maid She refused, 
it IS said, Andr6 Dacier, the widower of a wife more famous than 
himself, and m 1735, lieing then more than fifty, married the 
Baron de Staal Her dissatisfaction with her position had be- 
come so evident that the duchess, afraid of losing her services, 
arranged the marriage to give Mile Delaunay rank sufficient 
to allow of her promotion to be on an equalitv with the ladies 
of the court On this footing she remained a member of the 


749 

household It was at this time that she became the fnend and 
correspondent of Mme du Deffand She died at Gennevilliers 
on the 15th of June 1750 Her MSmotres appeared about five 
years later, and have often been reprinted, both separately and 
m collections of the memoirs of the 17th and 18th centuries, lo 
both of which the author belonged both in style and character 
She has much of the frankness and seductive verve of Mme 
de S6vign6 and her contemporaries, but more than a little alloyed 
with the sensibihte of a later time It may be doubted whether 
she does not somewhat exaggerate the discomforts of her 
position and her sense of them In her lack of illusions she was 
a child of the xSth century Saint e-Beuve sa\s that the most 
fit time for the reading of the Memotres is the late autumn, under 
the trees of November But her book is an extremely amusing 
one to read, as well as not a little instructive The humours 
of the “ court of Sceaux ” are depicted as hardly any other 
society of the kind has ever been “ Dans ce art enj()u6 de 
raconter,” says Sainte-Beuve, “ Madame de Staal est classique ” 

Besides htr Memotres Mme de Staal left two excellent short 
comedies, performed at the court of Sceaux, and some letters, the 
answers to winch are in some casts extant, and show, as well as the 
lefcrtnccs of contemporaries, that the writer did not exaggerate 
her own charm Her M&moires were translated by S Bathurst 
(1877) and by C H Bell (1892) See the edition (1877) of her 
Mimoires by M de Lescure 

STABIAE, an ancient town of Campania, Italy, on the coast 
at the east extremity of the Gulf of Naples (mod Castellam- 
marc di Stabia) It was dependent upon Nucena Alfatema 
qv) until It joined the revolt against Rome m the Social War 
90 B c ) In 89 It was taken and destroyed by Sulla, and its 
terntory given to Nucena as a reward for fidelity to Rome The 
place, however, continued to be visited for its natural beauties. 
Its mineral springs and its pure milk Remains of fine villas 
have been found about half a mile to the east of the modem 
town, and also the remains of a temple to the gv nius of Stabiae, 
which no doubt occupied the same site as it had done in Oscan 
times None of these remains is now visible. The town was 
destroyed by the eruption of a p 79 (in which the elder Pliny 
met his death), but was soon rebuilt on the site now occupied 
by the modern Cgstellammare Above the town on the east is 
the Mons Lactanus (from lac, milk) Here took place the battle 
between Narses and Teias in a d 553, which put an end to the 
Gothic domination m Italy 

See M Ruggiero, 'iiavi di Stabia del /7/p al i^Ss (Naples, 1881) 

J Bdoch, Catnpanien, 2nd ed p 248 sqq (Brrdaii, 1890) (T As ) 

STABLE, a building in which horses are kept, including the 
stall m which they stand, furnished with manger ard rack, the 
room m whuh the harness is kept and attended to, the loft in 
which the hay and corn are stored, and other accessory rooms, &c 
(See Horse) This is the current usage, but the word was 
Wmerly applied, as was the Latin stabulum, t e stand ing- 
placc (from stare, to stand), to a stall or enclosure for all kinds 
of domestic animals, cows, shetp, &c The adjective ‘'stable,” 
meaning firmly established, comes directly from Latin stabihs, 
also from store, to stand 

STADE, BERNHARD (1848-1006), German Protestant theo- 
logian, was born on the iith of May 1848 at Arnstadt, in 
Thuringia He studied at Leipzig and Berlin, and in course of 
time became (1875) professor ordinanus at Giessen Once a 
member of Franz Delitzsth’s class, he became a convinced 
adherent of the newest cntital school In t88i he founded the 
/eitschnjt fur alttestamenthche Wissenschaft, which he continued 
lo edit, and his critical history of Israel {Geschuhte des Volks 
Israel, 2 vols , 1887-1888, vol 11 in conjunction with Oscar 
Holtzmann) has made him very widely known With C 
Siegfried he has revised and edited the Hebrew lexicon, Hehr 
Worterbuch zum Alien Testament (1892-1893) Stade’s other 
works include Ober die alUestamentlichen V orstellungen vom 
Zustand nach dem lode (1877), Lehrbuch der hebr Grammatik 
vol 1 , 1879), Ausgeivahlte akademischc Reden und Ahhandlungen 
1899), and Biblische Theologie des Alien Testaments (moq, 
&c ) He died on the 6th of December 1006 

See O Pfleiderer, Development of Theology (1890) 
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STADE* a town of Germany m the Prussian provmce of 
Hanover, situated on the navigable Schwmge, 3J m above its 
confluence with the Elbe, 20 m N W of Hamburg on the railway 
to Cuxhaven Pop (1905), 10,837 It carries on a number of 
small manufactures and has some shipping trade, chiefly with 
Hamburg, but the rise of Ilarburg has deposed it from its former 
position as the chief port of Hanover In the neighbourhood 
are deposits of gypsum and salt The fortifications, erected m 
1755 and strengthened m 1816, were demolished in 1882 

Accordmg to the legend, Stade was the oldest town of the 
Saxons and was built in 321 bc Historically it cannot be 
traced farther back than the 10th century, when it was the ( apital 
of a line of counts In the 13th century it passed to the arch- 
bishopric of Bremen Subsequently entering the Hanseatic 
League, it rose to some commercial importance * In 1648 Stade 
became the capital of the principality of Bremen under the 
Swedes, and in 1719 it was ceded to Hanover, the fate of which it 
has since shared The Prussians occupied it without resistance 
in 1866 

See Jobelmann and Wittpennig, Geschichte dev Stadt Stade (Stade, 
1898) 

STADION, JOHANN PHILIPP KARL JOSEPH (1763-1824), 
Austrian statesman, entered the diplomatic service and rose 
early to a high position In 1790-1793 he was ambassador in 
London After some years of retirement he was entrusted 
(i8oo) with a mission to the Prussian court, where he endea- 
voured in vam to effect an alliance with Austria He had 
greater success as envoy at St Petersburg, where he played a 
large part in the formation of the third coalition against 
Napoleon (1805) Notwithstanding the failure of this alliance 
he was made foreign minister, and m conjunction with the 
archduke Charles pursued a policy of quiet preparation for a 
fresh trial of strength with France In 1808 he abandoned 
the policy of procrastination, and with the help of Mettcrnich 
hastened the outbreak of a new war The unfortunate results 
of the campaign of 1809 compelled his resignation, but in 1813 
he was commissioned to negotiate the convention which finally 
overthrew Napoleon The last ten years of his life were spent 
in a strenuous and partly successful attempt to reorganize the 
disordered finances of his country 

See A Beer, Zehn Jahre ostefveichtscher Ptitk, i8or-i8io (Ltipzig, 
1877), Dte Ftnanzen Oesterreich‘i tm ig Jahrhundert (Prague, 
1877), Kroncs, Zur Geschichte Oesterreuhs, Jiga-i^i6 (Cotha, 1886) 

STADIUM, the Latin form of this Greek name for a standard 
of length, a stade = 100 opywti (about 6 ft , or i fathom) = 6 
irXidpa. (100 Gr about loi Eng ft ), equivdent to about 606 
Eng ft , as being about one-e ghth of the Roman mile, it is often 
translated by “ furlong ” The course for the foot-race at Olympia 
{qv) was exactly a stade in length, and hence the name was 
given to the Greek foot-race and to the amphitheatre m which 
the races took place (see Games, Classical) 

STADTHOLDER (Du stadhotuier, a delegate or representa- 
tive), the title of the chief magistrate of the seven states which 
formed the United Netherlands by the union of Utrecht in 
1579 Though the word stad means a town, it has also the force 
of the kindred English stead ” A stadhouder was not the 
governor of a “ stad ” or stead ” in the sense of a place or 
town He was m the place, or stead, of the sovereign 
The word is translated into Latin by legatus, gubernator and 
praefectus^ The office of stadtholder is a proconsulattis, and 
the High German equivalent is Stalthcdter, a delegate 
When the northern Netherlands revolted from Philip II 
of Spam, who had inherited his sovereign rights from 
the house of Burgundy (see Neth^lands Htstory), the stad- 

* The Stade Elbe-dues (Stader Elbezoll) were an ancient impost 
upon all goods earned up the Elbe, and were levied at the village of 
Brunshausen, at the mouth of the Schwmge The tax was abolished 
m 1267 by the Hanseatic League, but it was revived by the Swedes 
in 1688, and confirmed by Hanover The dues were fostered by the 
growing trade of Hamburg, and in 1861, when they were redeemed 
(for ,{427,600) by the nations trading m the Elbe, the exchequer of 
Hanover was in the yearly receipt of about £45,000 from this source 
Hamburg and Great Bntam each paid more than a third of the 
redemption money 


houder passed from being the representative of an absent sove- 
reign prince and became the chief magistrate of the states in 
whom the sovereignty resided Six of the seven states formmg 
the confederation of the United Netherlands took as their 
stadtholder Wilhamof Orange-Nassau, called “ the Silent,” and 
his descendants during three generations The seventh, 
Friesland, had for stadtholder William’s brother, John “ the 
Old,” and his descendants The younger line became stadt- 
holders of the other states after the extinction of the elder, and 
were the ancestors of the present royal family of the Netherlands 
Though the stadtholders of the house of Orange-Nassau were of 
princely rank and intermarried with the royal families of Europe, 
they were not sovereign princes They exercised large admini- 
strative powers, and commanded the land and sea forces, but it 
was with delegated authority given them by each state in 
domestic affairs, and by the states-gencral of the confederation 
in all common and foreign affairs The states-general and some 
of the individual states not only claimed but exercised the right 
of suspending the stadtholdership, as for instance after the death 
of William II , 1650, and of William III , 1702 
STAEL, MADAME DE Anne Louise Germaine Necker, 
Baronne de Stael-Holstein (1766-1817), French novelist 
and miscellaneous writer, was born at Pans on the 22nd of April 
1766 Her father was the famous financier Necker, her mother 
Suzanne Curchod, almost equally famous as the early love of 
Gibbon, as the wife of Necker himself, and as the mistress of 
one of the most popular salons of Pans Between mother 
and daughter there was, however, httle sympathy Mme 
Necker, despite her talents, her beauty and her fondness for 
phtlosophe society, was strictly decorous, somewhat reserved, 
and disposed to carry out m her daughter’s case the rigorous 
discipline of her own childhood The future Mme de Stael 
was from her earliest years a romp, a coquette, and passionately 
desirous of prominence and attention there seems moreover 
to have been a sort of nvalry between mother and daughter for 
the chief place m Necker’s affections, and it is not probable that 
the daughter’s love for her mother was increased by the conscious- 
ness of her own inferiority in personal charms Mme Necker 
was of a most refined though somewhat lackadaisical style of 
beauty, while her daughter was a plain child and a plainer woman, 
whose sole attractions were large and striking eyes and a buxom 
figure She was, however, a child of unusual intellectual power, 
and she began very early to write though not to publish She 
IS said to have written her father a letter on his famous 
Compte-Rendu and other matters when she was not fifteen, and 
to have injured her health by excessive study and intellectual 
excitement But in reading all the accounts of Mme de Stael’s 
life which come from herself or her intimate friends, it must be 
carefully remembered that she was the most distinguished and 
characteristic product of the period of sensibtltte — the singular 
fashion of ultra-sentiment which required that both men and 
women, but especially women, should be always palpitating with 
excitement, steeped in melancholy, or dissolved in tears Still, 
there is no doubt that her father’s dismissal from the ministry, 
which followed the presentation of the Compte, and the conse- 
quent removal of the family from the busy life of Pans, were bene- 
ficial to her During part of the next few years they resided at 
Coppet, her father’s estate on the Lake of Geneva, which she 
herself made famous But other parts were spent m travelling 
about, chiefly in the south of France They returned to Pans, 
or at least to its neighbourhood, in 1785, and Mile Necker 
resumed literary work of a miscellaneous kind, including a 
novel, Sophie, pnnted in 1786, and a tr^edy, Jeanne (^ey, 
published in 1790 It became, however, a question of marrying 
her Her want of beauty was compensated by her fortune 
But her parents are said to have objected to her marrying a 
Roman (^tholic, which, in France, considerably limited her 
choice There is a legend that William Pitt the younger thought 
of her, the somewhat notorious lover of Mile de Lespinasse, 
Gmbert, a cold-hearted coxcomb of some talent, certainly paid 
her addresses But she finally married Erie Magnus, Baron 
of Stael-Holstem, who was first an attach^ of the Swedish 
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legation, and then minister For a great heiress and a very 
ambitious girl the marriage scarcely seemed brilliant, for Stael 
had no fortune and no very great personal distinction A singular 
senes of negotiations, however, secured from the king of Sweden 
a promise of the ambassadorship for twelve years and a pension 
in case of its withdrawal, and the marriage took place on the 
r4th of January 1786 The husband was thu*ty-seven, the 
wife twenty Mme de Stael was accused of extravagance, and 
latterly an amicable separation of goods had to be effected between 
the pair But this was a mere legal formality, and on the whole 
the marriage seems to have met the views of both parties, 
neither of whom had any affection for the other They had three 
children, there was no scandal between them, the baron obtained 
money and the lady obtained, as a guaranteed ambassadress 
of a foreign power of consideration, a much higher position at 
court and m society than she could have secured by marrying 
almost any Frenchman, without the inconveniences which might 
have been expected had she married a Frenchman superior to 
herself in rank Mme de Stael was not a persona grata at 
court, but she seems to have played the part of ambassadress, 
as she played most parts, in a rather noisy and exaggerated 
manner, but not ill Ihen in 1788 she appeared as an author 
under her own name (Sophte had been already published, but 
anonymously) with some Lettres sur J J Rousseau, a fervid 
panegyric showing a good deal of talent but no power of cntiusm 
She was at this time, and indeed generally, enthusiastic for a 
mixture of Rousseauism and constitutionalism in politics She 
exulted m the meeting of the states-general, and most of all 
when her father, after being driven to Brussels by a state 
intrigue, was once more recalled and triumphally escorted into 
Pans Every one knows what followed Her first child, a 
boy, was born the week before Necker finally left France in 
unpopularity and disgrace, and the increasing disturbances of 
the Revolution made her privileges as ambassadress very 
important safeguards She visited Coppet once or twice, but 
for the most part in the early days of the revolutionary period 
she was m Pans taking an interest and, as she thought, a part 
in the councils and efforts of the Moderates At last, the day 
before the September massacres, she fled, befriended by Manuel 
and Tallien Her own account of her escape is, as usual, so 
florid that it provokes the question whether she was really m 
any danger Directly it does not seem that she was, but she 
had generously strained the privileges of the embassy to protect 
some threatened friends, and this was a serious matter 
She betook herself to Coppet, and there gathered round her a 
considerable number of fnends and fellow-refugees, the beginning 
of the quasi-court which at intervals during the next five-and- 
twenty years made the place so famous In 1793, however, she 
made a visit of some length to England, and established herself 
at Mickleham in Surrey as the centre of the Moderate Liberal 
emigrants — Talleyrand, Narbonne, Jaucourt and others 
There was not a little scandal about her relations with Narbonne, 
and this Mickleham sojourn (the details of which are known 
from, among other sources, the letters of Fanny Burney) has 
never been altogether satisfactorily accounted for In the 
summer she returned to Coppet and wrote a pamphlet {Reflexions 
sur le prods de la retne) on the queen’s execution The next 
year her mother died, and the fall of Robespierre opened the 
way back to Pans M de Stael (whose mission liad been m 
abeyance and himself m Holland for three years) was accredited 
to the French republic by the regent of Sweden , his wife reopened 
her salon and for a time was conspicuous m the motley and 
eccentric so( lety of the Directory She also published several 
small works, the chief being an essay De V influence des passions 
(1796), and another De la litUrature considdee dans ses rapports 
avec les institutions soaales (1800) It was during these years 
that Mme de Stael was of chief political importance Nar- 
bonne’s plate had been supplied by Benjamin Constant, whom 
she first met at Coppet in 1794, and who had a very great influence 
over her, as m return she had over him Both personal and 
political reasons threw her into opposition to Bonaparte Her 
own preference for a moderate republic or a constitutional 


monarchy was quite sincere, and, even if it had not been so, 
her own character and Napoleon’s were too much alike m some 
points to admit of their getting on together For some years, 
however, she was able to alternate between Coppet and Pans 
without difficulty, though not without knowing that th' First 
Consul disliked her In 1 797 she, as above mentioned, separated 
formally from her husband In 1799 he was recalled by the 
king of Sweden, and in 1802 he died, duly attended by her 
Besides the eldest son Auguste Louis, they had two other children 
— a son Albert, and a daughter Albertme, who afterwards became 
the (luchtsse de Broglie 

The exact date of the begmnmg of what Mme de Stael’s 
admirers call her duel with Napoleon is not easy to determine 
Judging from the title of her book Dix annies d'extl, it should 
be put at 1804, judging from the time at which it became pretty 
clear that the first man in France and she who wished to be the 
first woman in France were not likely to get on together, it might 
be put several years earlier The whole question of this duel, 
however, requires consideration from the point of view of common 
sense It displeased Napoleon no doubt that Mme de Stael 
should show herself recalcitrant to his influence But it probably 
pleased Mme de Stael to quite an equal degree that Napoleon 
should apparently put forth his power to crush her and fail 
Both personages had a cunous touch of charlcUanerie If Mme 
de Stael had really desired to take up her parable against 
Napoleon seriously, she need only have estabhshed herself in 
England at the peace of Amiens But she lingered on at Coppet, 
constantly hankenng after Pans, and acknowledging the 
hankenng quite honestly In 1802 she published the first of 
her really noteworthy books, the novel of Delphine, in which 
the “ femme incompnse ” was in a manner introduced to French 
literature, and in which she herself and not a few of her intimates 
appeared m transparent disguise In the autumn of 1803 she 
returned to Pans Whether, if she had not displayed such 
extraordinary anxiety not to be exiled, Napoleon would have 
exiled her remains a question , but, as she began at once appealing 
to all sorts of persons to protect her, he seems to have thought 
It better that she should not be protected She was directed not 
to reside within forty leagues of Pans, and after considerable 
delay she determined to go to Germany She journeyed, in 
company with Constant, by Metz and Frankfort to Weimar, 
and arrived there in December There she stayed dunng the 
winter and then went to Berlin, where she made the acquaintance 
of August Wilhelm Schlegel, who afterwards became one of her 
intimates at Coppet Thence she travelled to Vienna, where, 
in April, the ne*ws of her father’s dangerous illness and 
shortly of his death (April 8) reached her She returned to 
Coppet, and found herself its wealthy and independent mistress, 
but her sorrow for her father was deep and certainly sincere 
She spent the summer at the chateau with a brilliant company; 
m the autumn she journeyed to Italy accompanied by Schlegel 
and Sismondi, and there gathered the materials of her most 
famous work, Corinne She returned m the summer of 1805, and 
spent nearly a year in writing Connne, m 1806 she broke the 
decree of exile and lived for a time undisturbed near Pans In 
1807 Corinne, the first aesthetic romance not written in Carman, 
appeared It is in fact, what it was described as being at the 
time of its appearance, “ a picturesque tour fouched m the form 
of a novel ” The publication was taken as a reminder of her 
existence, and the police of the empire sent her back to Coppet 
She stayed there as usual for the summer, and then set out once 
more for Germany, visitmg Mainz, Frankfort, Berlin and Vienna 
She was again at Coppet in the summer of 1808 (in which year 
Constant broke with her, subsequently marrying a German lady) 
and set to work at her book, De VAllentagne It took her nearly 
the whole of the next two years, during which she did not travel 
much or far from her own house She had bought property in 
America and thought of moving thither, but chance or fatality 
made her determine to publish De VAllentagne in Pans The 
submission to censorship which this entailed was sufficiently 
inconsistent, and she wrote to the emperor one of the unfortunate 
letters, at once undignified and provoking, of which she had the 
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secret. A mdn less tyrannical w less mean-spinted than Napo- 
leon would of course have let her alone, but Napoleon was 
Napoleon> and she perfectly well knew him The reply to her 
letter was the condemnation of the whole edition of her book 
(ten thousand copies) as “ not Trench,” and her own exile, not 
as before to a certain distance from Pans, but from Prance 
altogether The act was unquestionably one of odious tyranny, 
but it IS impossible not to ask why she had put herself withm 
reach of it when her fortune enabled her to reside anywhere and 
to publish what she pleased She retired once more to Coppet, 
where she was not at first interfered with, and she found con- 
solation in a young officer of Swiss origin named Rocca, twenty- 
three years ner junior, whom she married privately m i8ii 
The mtimacy of theu: relations could escape no one at Gippet, 
but the fact of the marriage (wluch seems to have been happy 
enough) was not certamly known till after her death 

1 he operations of the imperial police m regard to Mme de 
Stael are rather obscure^ She was at first left undisturbed, but 
by degrees the chateau itself became taboo, and her visitors 
found themselves punished heavily Mathieu de Montmorency 
and Mme R6camicr were exiled for the crime of seeing her, 
and she at last began to think of domg what she ought to have 
done years before and withdrawing herself entirely from Napo- 
leon’s sphere In the complete subjection of the Contment 
which preceded the Russian War this was not so easy as it would 
have been earlier, and she remamed at home dunng the winter of 
i8ii, writing and planning On the 23rd of May she left Coppet 
almost secretly, and journeyed by Bern, Innsbruck and balz 
burg to Vienna. There she obtained an Austiian passport to the 
frontier, and after some fears and trouble, receiving a Russian 
passport m Galicia, she at last escaped from the dungeon of 
Napoleonic Europe^ 

She journeyed slowly through Russia and Fmland to Sweden, 
making some Stay at St Petersburg, spent the winter in Stock- 
holm, find then set out for England Here she received a brilliant 
reception and was much lionized dunng the season of 1813 
She published De VAllemagtte m the autumn, was sadden^ 
by the death of her second son Albert, who had entered the 
Swedish army and fell m a duel brought on by gambling, under- 
took her Constd^atiom sttr la revolution frattfatse, and when 
Louis XVIII had been restored returned to Pans She was m 
Pans when the news of Napoleon’s landing arrived and at once 
fled to Coppet, but a singular story, much discussed, i« current 
of her having approved Napoleon’s return There is no direct 
evidence of it, but the conduct of her close ally Constant may be 
quoted in its support, and it is cfertam that she had no affef tion 
for the Bourbons In October, after Wateiloo, she set out for 
Italy, not only for the advantage of her own health but for that 
of her second husband, Rocca, who was dying of consumption 
Her daughter married Duke Victor de Broglie on the aoth of 
February r8i6, at Pisa, and became the wife and mother of 
French statesmen of distinction The whole family returned to 
Coppet m June, and Byron now frequently visited Mme de 
Sta«l there Despite her increasmg ill-heaith she returned to 
Pans for the winter of 1816-1817, and her salon was much 
frequented But she had already become confined to her room, 
if not to her bed She died on the 14th of July, and Rocca 
survived her little more than six months 

Mme de Stael occupies a singular position m French 
literature. The men of her own time exalted her to the skies, 
and the most extravagant estimates of her (as “ the greatest 
woman m literary history,” as the “ foundress of the romantic 
movement,” as representing “ ideas,” while her contemporary 
Chateaubnand only represented words, colours, and images, 
and so forth) axe to be found m minor histones of literature 
On the other hand, it is acknowledged that she was soon very 
little read. No other wnter of such emmence is so rarely 
quoted; none is so entirely destitute of the tnbute of new and 
splendid editions. The abundant documents in the hands of 
her descendants, the families of Broglie and Haussonville, have 
indeed furnished material for books and papers, but these are 
almost wholly on the social aspect of Mme de Stael, not on her 


literary merit. Nor, when the life and works are examined is the 
neglect without excuse Her books are seen to be m large part 
merely clever reflections of other people’s views or views current 
at the time The sentimentality of her sentiment and the flood 
magmloquence of her style equally disgust the reader But to 
state this alone would be m the highest degree unfair Mme de 
Stael’s faults are great, her style is of an age, not for all time, 
her ideas are mostly second-hand and frequently superficial 
But nothmg save a very great talent could have shown itself so 
receptive Take away her assiduous frequentation of society, 
from the later phtlosopke coteries to the age of Byron— taki 
away the influence of Constant and Schlegel and her other 
hterary friends — and probably little of her will remam. But 
to have caught from all sides in this manner the floating 
notions of society and of mdmduals, to reflect them with such 
vigour and clearness, is not anybody’s task Her two best 
books, Cortnne and De VAUemagne, are ui all probability almost 
wholly unoriginal, a little sentiment m the first and a little 
constitutionahsm in the second being all that she can claim 
But Cortnne is still a very remarkable exposition of a certam 
kind of aestheticism, while De VAUemagne is still perhaps the 
most remarkable account of one country, by a native and 
inhabitant of another, which exists m literature. 

Baron Auguste de Stael (d 1827) edited the complete works 
of hi3 mother m seventeen volumes (Pans. 1820-1821), with a 
notice by Mme Neckor de Saussure, and the edition was after- 
wards republished m a compacter form, and, supplemented by some 
(Entires tnihlest is still obtainable m three volumes, largo Svo 
(Didot) The Con';id 6 rattons and the Dtx annSes d*extl had been 
published after Mme do Stafil% death. Some Lettres xnidites to 
H Meister were published m 1903 There is no recent reissue of 
the whole, and the imnor works have not been repnnted, but Cortnne, 
Delphtne and De I'Allftnagne are ( asily accessible in cheap and sepa- 
rate forms Of separate works on Mme de Stael, or rather on 
Coppet and its society, besides thase of MM Caro and Othomn 
d ^ussonvillt, may be mentioned the capital work of A Sorel in 
the Grands icrivains franfais In English there are biographies by 
A Stevens (London, 1880) and Lady Blennerhasset (1889) (G Sa ) 

STAFF (0 Eng staef, cl Du staf, Ger Stab, &c , Icel. siafr 
meant also a written letter, and 0 Eng stafas, the letters of the 
alphabet, “ stave,” one of the thin pieces of wood of which a 
cask IS made, is a doublet), a long stick or pole, used either as 
an aid in walkmg, as a weapon as in the old quarter-staff (qv) 
or as a symbol of dignity and office, e g the pastoral staff (^ t; ) 
Furtlier the word is applied to the pole on which a flag is hoisted 
and to various measuring surveying instruments Probably 
from the early use of the word for the letters of the alphabet, 
“ staff ” and its doublet “ stave ” came to be used of a line, 
verse or stanza, and m musical notation (4^ v ) of the horizontal 
lines on which notes are placed to mdicate the pitch. A par- 
ticular use, perhaps derived from the sense of an aid or help, 
IS that of a body of assistants, particularly military 

Tlie tntlitary staff organization of to-day, with its subdivision 
and speciahzation, is a modern product Although generals 
have always provided themselves with aides-<ie-<»mp and order- 
lies, the only offitjal corresponding to a modem staff officer m a 
i6th or 17th century army was the “ sergeant-major-general ” 
or “major-general,” m whom was vested the responsibility of 
forming the army m battle array and also the command of 
the foot In those days armies, large and small, were arrayed 
m deep formations and, occupying but a narrow front both m 
camp and m battle, were easily manageable by one man and 
his messengers, A little later, however, we find a “ quarter- 
master-general ” and his assistants charged with the duties of 
selectmg camps, recoimoitrmg the country and collecting infor- 
mation generally The quartermaster-general himself was some- 
times used, as Marlborough used (>,dogan {q v ), not only aa 
claef-of-staff and as quartermaster-general in the strict sense, 
hut also as the general’s authorized representative with detach- 
ments, advanced guards, &c But there was no subdivision of 
functions in the modem sense. A staff was a group of officers 
attached tepiporarily to headquarters and available for any 
mission which the commander thought fit to give them, and 
in the highly centralized armies of those days these missions 
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(as' regards junior officers) were practically limited to orderly 
work and reconnaissance, especi^ly topographical reconnais- 
sance Subordinate generals had aides-de-camp only Apart, 
then, from the “ adjutants ” or personal staffs (amongst whom 
must be reckoned the commander-m-chief’s secretary, generally 
a civilian), the staff in the field m Frederick the Great’s day 
was the quartermaster-general’s staff, and it was chiefly con- 
cerned, both m peace and war, with military engineiering duties 
In the Seven Years’ War Frederick’s Q M G staff * comprised 
two to six officers, usually engineers, and by 1806 the quarter- 
master-general had practically monopolized engineering and 
scientific appointments at headquarters Summer the staff 
officers devoted to surveying' and topographical reconnais- 
sance, winter to the codification of the information obtained 
None of them were employed or tramed with troops, although 
Frederick the Great sometimes made the quartermaster-general’s 
officers at Berlin do duty with the guards 
With the French Revolution, however, the organization 
of the staff gradually modified itself to suit the new conditions 
of warfare The size of armies necessitated subdivision and 
separate staffs for the subordinate leaders, their niobihty re- 
duced the importance of minute topographical reconnaissance, 
and the necessity of communicating between the several groups 
of an army produced an increased demand for orderly officers 
But naturally a fully developed staff system did not sprmg to 
life immediately Only by degrees were generals evolved who 
could handle large and mobile armies, and the higldy gifted 
auny leaders who m time appeared, Najwleon of course above 
all, scarcely needed a generm staff Napoleon had a chief 
of staff, Marshal Berthier, who bore the old title of “major- 
general,” but Berthier was practically a chief clerk, a man of 
extraordinary aptitude for business Berthier’s staff was dis- 
tinctly a mobile war office, and the great captain who needed 
not advue, but obedience, was wont to despatch bis orders 
by a crowd of subalterns The prmcipal contribution, there- 
fore, made by Napoleon to the development of staff organiza- 
tion was the thorough establishment of the principle of corps 
and division''! autonomy Corps and divisions to be self- 
contamed required, and they were furnished with, their own 
staffs, The old type of “ quartermaster,” whose “ castra- 
metation ” and engineering science had been essential m the 
days of rigid indivisible armies, disappeared and gave way 
to a type of staff officer whose duty was to translate^ his chief’s 
general instructions (other than those delivered in the field 
by the gallopers of the personal staff) into orders for the 
various subordinate commanders The general staff officer’s 
functions as strategical assistant to Ins chief were non-existent 
I his system worked satisfactorily m the mam while Berthier 
was at the head of the central office, somewhat less satisfactorily 
in the Waterloo campaign when Marshal Soult occupied his place, 
and worst of all it worked m various wars of the 19th century 
in which the self-contained great general was not forthcommg 
Hie general staff became a mere bureau, divorced from the 
army Thus on the French side in 1870 Marshal Bazaine so 
far distrusted his general staff that hf forb ide it to appear on 
the battlefield, and worked the army almost wholly by means of 
his personal staff Thus the latter, the mere mouthpiece of the 
marshal, issued sketchy strategical orders for movements, and 
so reduced the rate of marchmg of the army to five or six 
miles a day, while the former, kept in the dark by the com- 
mander-m-chief, issued either no orders at all or orders that had 
no reference to the real condition of affairs and the marshal’s 
intentions The army at large distrusted both staffs equally 
The Prussian general staff was as different from this staff of 
bureaucrats and amateurs as day from night Even before 
1806 Massenbach (^fv) had added the preparation of strategical 
plans to the work of the quartermaster-general’s staff, obtaining 
thus at the expense of the adjutant-general’s side the powers 
of a general st^ m the modem sense That he was mcapable 
of usmg these powers is shoAvn by the mournful history of 
Jena But another quartermaster-geheral m the war of 1806, 
1 The ' general staff " was simply the list of general officers 


Schamhorst (<7 v ), took up hi« work and m a very different 
spirit In Scharnhorst’s first mstmctions of '1808 it was laid 
down that an accurate knotvledge of troops and a general know- 
ledge of country were essential to a staff officer 'who was to be 
practised in exercises with troops and also m surveying Scham- 
horst, moreover, distributed general staff officers m peace to 
the provmcial commands The busmess-hke habits which he 
instilled mto his pupils, and their close tomh with comman- 
ders and troops, began a tradition of efficient and accurate 
staff work in the field, work in which the previous Prussian 
staff (and indeed all contemporary staffs except Napoleon’s) 
had failed Thus it was that although the battle of Gravelotte- 
Samt-Pnvat was fought on the German side by over 200,000 
men and m two or three distinct phases with little central 
direction, and, moreover, was not finished until after dark, 
Moltkc had m his hands at dawn next morning a complete 
account of the events of the battle, and of the losses and con- 
dition of the troops of each corps This was the fruit not onlv 
of methodical trammg m the theory of staff duties but of 
constant practice with troops m field manoeuvres 

Another very important feature of the Schamhorst system 
was the periodical return of all general staff officers to regimental 
duty This indeed has often been considered the keynote of 
efficiency It did not at first meet with universal approval, 
but, like so many other military institutions m Prussia, finan- 
cial considerations helped to ensure its retention until its in- 
trinsic merits were proved m war Just as the army was 
kept at a low peace effective and augmented on mobilization 
ftom a numerous reserve, so the staffs were small in peace, but 
as many officers as possible were passed through them so as 
to form a staff reserve within the regimental strength of the 
army 

But above all, the circulation of staff officers made it possible 
to educate the regimental officer m the approved doctrines of 
strategy and tactics “ Umty of doctrine^* meant that instead 
of the complicated instructions hitherto issued for any operation, 
a brief note or even a hint was sufficient In an army with a 
“ doctrine ” all ranks from general to subaltern speak the same 
language and use the same term in the same sense There 
must always be shades of interpretation, varying with the 
individual officer, as was notably the case in all that Pnnee 
hrederick Charles and Blumenthal did m execution of Moltke’s 
“ directives ” in 1866 and 1870 But the general hnes of action 
in such an army arc thoroughly fixed 

A further consequence of the new conception of staff work 
was an enormous increase in the “ discretionwy ” powers of all 
officers If there is to be one and only one doctrine, that doctrine 
must be comprehensive and elastic, and education in it must 
consist chiefly m applying the general principle to the specific 
case Thence it was not a long step to the notion that an officei 
could disregard a superior’s orders if the situation on whuh 
they were Imsed was wrongly conceived or hod changed in the 
meantime For the test of such independent action is that the 
“inferior should be conscientiously satisfied that the superior, 
in his place, would act as he lumself proposes to do,” and this, 
of course, is the very purpose of uruty of doctnne The exercise 
of mitiative was pctuliarly useful and necessary in the case (A 
the staff officer lie could not only disobey superior orders, 
but give orders m the name of superior authority He was 
better able than any other person to say, not only what 
action the Field Service Regulations laid down generally for 
such problems as that m hand, but also what solution his own 
general, possessing better information than the regimental officers, 
would adopt if present The latitude m this respect accordctl 
to German staff officers as well as to German comnianders, is a 
most stnkmg phenomenon of the war of 1870 (e g Colonel von 
Capnvi before Vionville and Colonel von der Esch at Worth 

The result of Unity of doctrine, then, was that a properly 
qualified officer could act as a substitute for his superior, and 
that the orders which he gave m that capacity were obeyed 
even by officers higher m rank than the originator of the order* 
This pnnciple, owing to the peculiar circumstances of the 
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German armv, was carried to an extreme in the case of the 
chiefs of staff. Holtke himself was a chief of staff, the king, 
although more experienced than any officer in his army, deh- 
berately accepting Moltke’s guidance and assuming the respon- 
sibility for the orders that Moitke issued m his name On several 
occasions the king mdeed formed a different conclusion from 
Moltke’s and gave his orders accordingly, but these were 
exceptions The effect of this, however, )8 not to deprive or 
to relieve the actual commander from the responsibility for 
the results of his action^ whether that action was suggested by 
his own brain or by his staff officer’s Such an arrangement 
depends moreover on mutual confiaence The self-sufficing 
great commander does not need a Moitke, an average gener^ 
IS wholly ruled by his mentor, and between these two extremes 
the mfluence of the chief of staff varies according to arcum- 
stances and the character of the general In the German 
armies of 1870, for example, the chief staff officer was in one 
case the reflector of his chief’s views, in another he was the real 
army commander, m a third the characters of the two men 
were opposed in an almost paralysing equilibrium, while m a 
fourth the staff officer’s business was to soothe and encourage an 
angry and disheartened commander and at the same time to 
“ keep him straight ” 

This delicate adiustment is a necessary result of the absorp- 
tion-~inevitable under modern conditions of war — of strategjciJ 
and even tactical functions by the general staff The serious 
risks of disunion withm the headquarters — and 1870 proves 
that even “ unity of doctrine ” does not altogether eUmmate 
this disumon — ^haa to be faced, and is best insured against by the 
selection of officers appropriate to each other The imagina- 
tion and technique of Hess supplemented the vigorous common- 
sense of Radetzky, Blucher, with the single supreme mihtary 
quality of character, could leave all the brain- work to his Gneis- 
enau But usually, unless other than purely military considera- 
tions determine the selection of the general-m-chief (in which 
case he can make the best soldier m the army — irrespective 
of seniority — his adviser), smooth and efficient working is 
best secured when the general and his chief of staff possess 
the same military qualities in different balance, each compen- 
sating the other’s weaknesses and deriving strength from the 
others good qualities In the Prussian account of the war 
of 1859 Moitke writes — 

Great captains have no need of counsel They study the ques- 
tions which arise, and decide them and thoir entourage has only 
to execute their decisions But such generals are stars of the first 
magnitude, who scarcely appear once in a century In the great 
naaiority of cases the Icidcr of the army capnot do without advice 
This advice may be the outcome of the deliberations of a small 
number of queUnKed men But within tlus small number one and 
only one opiniou must prevail The organization of the military 
hierarchy must ensure subordination even in thought and give the 
right and duty of presenting a single opinion for the exanunition 
of the general-m-cmef to one man, and one only He -will be 
appointed, not by Semofity, but by reason of the confidence he 
inspires The general in-chief will always have as compared with 
his adviser the infinitely weightier merit of having assumed the 
responsibility of executing what he advises " 

Thus the chief of the general staff is defined m the Bntish 
Field Service Regulations as the general’s “ responsible adviser 
on all matters affecting mibtary operations, through whom 
he exercises bis functions of command and by whom all orders 
issued by him will be signed ” 

Staff Duties tn the Field — The manifold duties essential and 
incidental to comnunding and administering an army, which the 
general performs, aa above defined through his stafi are in the 
Bntish service classified broadly into three headmgs — general staff 
work adjutant-general 8 work and quartermaster-generaTs work 
The immediate head of the general staff and (if the general delegates 
the duty) the supervising authonty over the other staffs is the chief 
of the general staff The link between the army and the inspector- 
general or controller of its lines of communication is the quarter- 
master-general All details required for insertion in general staff 
(< B “ operation ") orders that come within the adnitant-gcncral’s 
or the quartermaster-general'ts branch are drafted by those branches 
in accordance with the general lines laid down by the general staff, 
and inserted in the orders issued by the general staff " Routine " 
orders are drafted and issued by tne other staffs themselves 


a General Staff Duties {Operations) —The study of proposed opera- 
tions, the framing, issue and despatch of the operation orders, plans 
for movements to the points of concentration and for strategic 
deployment, general allotment of areas for quarters, measures 
of security, intercommumcation , reconnaissance; acquisition, 
collation ana distribution of information as to the enemv and the 
Country, flags of truce and correspondence with the enemy, censor- 
ship, provision, distribution ana revision of mips, reports and 
despatches relating to operations furnishing of the adjutant- 
general's and quartermaster-general's staffs with information as to 
the situation and probable requirements of the troops, and receiv- 
ing from these branches such information as affects the operations 
m prospect 

b Adjutant-General’s Staff {Personnel) — ^Discipline , application 
of military law, martial law and international law both to the 
army and to the civil population of occupied areas, questions qf 
promotion, appointments of officers, pay, rewards, enlistments, 
chaplain's services, casualties and mvauding, medical and sanitary 
services, organization of new corps and drafts prisoners 6f war, 
ptdicm routme and mtenor economy , ceremonial 
c Quartermastet ‘General’s Staff {MaUnel) — Distnbution of camps 
and quarters within allotted areas , supplies equipment and cloth- 
ing (except medical stores), transport by Hnu and sea, railway 
administration, remounts, veterinary service postal service 
The work of the lower staffs— divisions and brigades — is similarly 
subdivided as far as necessary There are moreover, the small 
personal staffs (aidcs-de-eamp) of the army and divisional com- 
manders The work of the latter is not of course as important as 
it was under the old system, and is partly of a social character 
partly orderly work The headquarters staff of an army of six 
mfantry and one cavalry divisions consists of Personal Staff 5 
officers, General Staff clnef and 10 other officers, Adjutant General’s 
adjutant-general and 4 officers, Quartermaster-General’s '^taff 
quartermaster-general and ^ officers, attached in various capacities, 
a8 officers 2^2 non commissioned officers and men are employed 
m the work of headquarters as clerks, printers, cooks servants, &c 
The staff of a division consists of Personal z aides-de-camp, 
General, 3 or 4 officers, Adjutant-General’ s i officir, Quartermaster- 
General’s, 1 officer, attached 8 officers, rank and file attached, 64-80 
men A brigade staff consists of one general staff officer for opera- 
tions, a bngade major for administration and one aide de-camp 
attached, i officer, rank and file, 33-45 

Staff Duties tn Peace — In modem conditions peace is normal 
and war exceptional , moreover, as between European nations, the 
need of a swift decision of a quarrel is so urgent that immediately 
after mobilization auid concentration, if not indeed durmg these 
preliminaries, the decisive action of the war may be begun Success 
in such a war is the consequence ot national spirit in the first place 
and of the peace training of all ranks in the second The direction 
and supervision of the latter is the principal duty of a staff in time 
of peace and therefore the specializ-vtion of staff functions, referred 
to above, in the three branches of operations, personnel and matSnel, 
IS as well marked m peace as m war The two latter branches, 
which are concerned with the mevmtenance rather than the use of 
an army are necessarily quite as fully occupied in peace as in war, 
for the life of the army is unmterrupled But the " general staff " 
branch would not have enough work to justify a separate existence 
were it not for the fact that on the battlefield notlung can be reaped 
that has not been sown Nowadays, as the decisiv e battle iinmedi 
ately follows the concentration of the krmies the crop that is expected 
to be reaped must be sown in peace time lo tnis end the modem 
general staff in peace not only has an existence apart from the 
routine and supply staffs, but as m war occupies the first place 111 
importance In Great Britam perhaps more than m any other 
state the functions of trainmg and administration are very sharply 
differentiated Each commander-in-chief of a large group of garri- 
sons has under him not only a brigadier-general at the head of the 
general staff, but a major-general " in charge of adnumstration," 
who in all questions of administr ition is the alter ego of the com- 
mander-in-chief The latter is thus free to devote himself to the 
trainmg of his troops which he carries out through the medium ot 
his general staff officers Only those adnunistrative questions that 
involve important decisions come before him, the whole of the 
routine work being carried out by the general m chaige of admuiis 
Iration in his own office and on his own responsibility 

In the War Office, the general staff work, under the Chief of the 
Imperial General Staff, is classified into three main heads for each 
of whicn there is a general officer as “ director " These are 
(a) Military Operations, m which all strategical matters connected 
with imperial defence and operations overseas are studied {b) 
^taff D«/t«s,which organizes and cO-ordinates the whole of the general 
Stan work and also deals with questions of war organization 
(c) Military Training, which supervises the Staff College and other 
educational institutions and also ti;ie Officers' Trainmg Corps and 
controls and in some ca^es conaucts the professional examinations 
of officers and candidates for commissions Under this branch is 
placed the section which arranges questions of home defence 

The administrative work is divided between the three depart- 
ments of the Adjutant-General (peace organizatipn, mobilization 
arrangements record offices and routine orders medals, regimental 
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distinctions, titles &c , certain artillery and engineer services, and 
the large and exceedingly important service of personnel, disciplme, 
recruiting, casualties drafts and reliefs ) , the Quartermaster-General 
(n)W3vement8 and quartenng, barracks, railway administration, 
mobilization arrangements for rail and sea transportation , remounts 
and registration of horses for service in war, Army Service Corps 
work including horse and mechanical transport, vehicles, &c , 
training ot administrative personnel, veterinary duties, provision 
and maintenance of supplies, clothing and stores), the Master 
General of the Ordnance (armaments ana weapons of all kinds, 
ammunition and explosive stores, military engmeermg and forlih 
cations barrack and building construction) Besides these three 
departments there are the civil depaitments of the Ctvtl Member of 
the Army Council, under whom, on account of its citizen character, 
has been placed the administration of the rerntorial Force and who 
has further all duties connected with war department lands, roads, 
&c , and of the htnance Minister, which works out the annual 
estimates, examines financial proposals such as contracts, administers 
the Army Pay Department, and deals with accounts and audits 

Directly under the Army Council is the department of theTnspcctor- 
General of the Forces, whose duties are to review and report upon 
the training and efficiency of all troops under the home gov ernment, 
the state of stores remounts, &c , with regard to war requirements, 
and the condition of fortifications 

See Bronsart von Schcllendorf Duties of the General Staff (Eng 
trans , 1904), Spenser Wilkinson, The Brain of an Army , British 
official Field Service Regulations pt 11 , , King s Regulations, 

and Field Service Pocket Book, v T inson, Generalstabsdiensi tm 
Fneden (1901) , French official Aide-MSmoire de I'ofjicter d'itat-major 

STAFFA (Norse for staff, column, or pillar island), an island 
of the Inner Hebrides, Arpyllshire, Scotland, 54 m W of Oban 
by steamer, about 7 m from the nearest point of Mull, and 6 m 
N by E of Iona It lies almost due north and south, is | m long 
by about -il- m wide, is m m circumference, has an area of 71 
acres,and its highest point is 1 35 ft above sea-level In the north- 
east it shelves to a shore, but otherwise the toast is rugged and 
much indented, numerous caves having been carved out by rain, 
stream and ocean There is enough grass on the surface to feed 
a few cattle, and the island contams a spring, but it is unin- 
habited Durmg the tourist season it is visited every week-day 
by steamer from Oban The island is of volcanic origin, a 
fragment of an ancient stream of lava In section the isle is 
seen to possess a threefold character there is first a basement 
ot tufa, from which rise, secondly, colonnades of basalt m pillars 
forming the faces and walls of the principal caves, and these 
in turn are overlaid, thirdly, by a mass of amorphous basalt 
Only the chief caves have been named On the south-east coast 
IS the Clam-shell or Scallop Cave It is 30 ft high, about 18 ft 
wide at the entrance, and some 130 ft long, and on one side of it 
the ridges of basalt stand out like the ribs of a ship Near this 
cave IS the rock of Buachaille (“ The Herdsman,” from a supposed 
likeness to a shepherd’s cap), a pile of columns, fully seen only 
at low water On the south-west shore are the Boat Cave and 
Mackmnon’s or the Cormorants’ Cave Fingal’s Cave is, how- 
ever, the most famous of all It was discovered m 1772 by Sir 
Joseph Banks, who visited Staffa on his expedition to Iceland 
The grotto, situated m the southern fate of the isle, is 227 ft long, 
42 ft wide, 66 ft high and 25 ft deep at ebb On its western 
side the pillars are 36 ft high, on its east 18 ft high From its 
mouth to Its extremity a pavement of broken pillars runs up one 
side The cave is the haunt of seals and sea buds In suitable 
atmospheric conditions its beauty is unique The play of colour 
IS exquisite, the basalt combining every tmt of warm red, brown 
and rich maroon , sea-weeds and lichens paint the cave green and 
gold, while the lime that has filtered through has crusted the 
pillars here and there a pure snow-white^ From the sombre 
roof of smooth rock or broken pillars hang yellow, crimson and 
while stalactites The floor of the cave is the green sea, out of 
which the columns rise on either side with a regularity so perfect 
as to suggest the hand of man rather than the work of Nature 
The murmur of the sea won for the cave a (Jaelic name meaning 
the “ Cave of Music ” At times of storm the compressed 
air, as it rushes out, produces a sound as of thunder When 
the sea is very smooth visitors may be rowed directly into 
the cave, but the more usual landing-place is near the Clam- 
shell Cave, where the columns have been worn down until they 
form a kind of terrace running all the way to Fingal’s Cave The 


Wishing Chair is formed out of a column that has broken short* 
FromtheCauseway a ladderaffordsaccesstothesummitof Stafla^ 

STAFFORD (Family). This famous Engjbsh house was 
founded m England by Robert, a younger brother of Ralf de 
Tosny (Toeni), of a noble Norman house, who was standard- 
bearer of the duchy Robert received, like his elder brother, at 
the Conquest a great fief which extended into seven counties 
and became known as Robert de Stafford from his residence at 
Stafford Castle The military service due from the fief was no 
less then sixty knights, as is proved by his grandson Robert’s 
return m 1166 With this Robert’s son the male line became 
extinct, and his sister’s husband, Hervey Bagot, one of lus 
knightly tenants, succeeded to the fief in her right (1194) their 
descendant Edmund de Stafford (that surname having been 
assumed) was summoned as a baron in 1299 Has son, Ralph, 
a warrior like his father, attained fame m the French wari> 
He conducted the brilliant defence of Aiguillon against the 
host of France, fought at Crecy and m the siege of Calais 
Chosen a Knight of the Garter at the foundation of the order, he 
was further created earl of Stafford in 1351. 

His son Hugh, who succeeded as 2nd earl in 1372, served 
in the French wars From 1376 he became prominent in 
politics, probably through his marriage to a daughter of the 
carl of Warwick, being one of the four lords on the committee 
in the Good Parliament, and also serving on the committee 
that controlled Richard II, 1378-1380 He was friendly, 
however, with that king, and was with him on his Scottish ex- 
pedition in 1385 He died next year on pilgnmt^e at Rhodes 
The marriage of his son, Thomas, the 3rd earl, m 1393 to the 
daughter and eventual heiress of Thomas, duke of Buckingham 
(son of Edward III ), by a coheiress of the great house of Bohun, 
proved a decisive tummg-pomt m the history of the Staffords, 
for, although he died childless, this great lady, styled “ countess 
of Stafford, Buckingham, Hereford and Northampton ” in her 
will, married in 1398 his brother Edmund, the 5th earl, who 
obtamed, in addition to her great possessions, her ancestors’ 
office of lord high constable in 1403, but was slam the same year 
at Shrewsbury, commanding the van of the king’s best Their 
son, Humphrey (1402-1460), tae first Stafford duke of Buckmg- 
liam, was placed by his descent and his possessions in the front 
rank of the English nobdity 

The Staffords fell from theu* pinnacle of greatness, which had 
aroused the jealousy of the Crown, by the attainder of Henry 
the 2nd Quke m 1483, but were completely restored for the 
tunc, on the triumph of Henry VII in i486, when Edward, the 
3rd duke (1478-1521), regained the title and estatts Under 
Henry VIII his great position, fortified by his relationship to 
the Percys, Howards and Nevilles, made him a natural leader 
of the old nobility, while his recovery of the ancestral office of 
lord high constable in 1509 increased his prestige He had not 
sufficient force of character to lake an active part in politics, 
but the king’s easily roused suspicions were excited by private 
accusations m 1521, and, after a nominal trial by his peers, he 
was beheaded on the 17th of May 1521, a subsequent act (1523) 
confirming his attainder His fate, even under such a king, 
made a great sensation, exciting sympathy at home, and moving 
the emperor Charles V to say Uiat a butcher’s dog (Wolsey) had 
pulled down the noblest buck m England It is noteworthy 
that the 2nd and 31 d dukes were both beheaded, while the 
ist duke fell in the Wars of the Roses 

Henry (1501-1563), the son of the last duke, was granted by 
the Cr wn some of his father’s manors for his support, and, 
espousing the Protestant cause (though married to a daughter of 
Margaret, countess of Salisbury and sister of (Ordinal Pole), 
was restored m blood on Edward VI ’s accession and declared 
Lord Stafford, as a new creation, by act of pan lament His 
second surviving son, Thomas, eventually assumed the royal 
arms, on the ground of his lofty descent, sailed from Dieppe 
with two ships m April 1557, landed at Scarborough, seized the 
castle, and proclaimed himself protector He was captured and 
executed for high treason His father’s new barony, in 1637, 
passed to a cadet in humble circumstances, who was c^led on, as 
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a, pauper, to surrender it to the king, which he did (illegally, it is 
now neldV in 1639 The king thereupon bestowed it on Mary 
St^(Ford'(the heir general of the hnt) and her husband, William 
Hbward, m whost descendknts it is now vested Roger, who had 
jutrendered the title, d^ed m 1640, the last heir male, apparently, 
of the main line of this historic house 
Of the junior lines' the most important was that known as 
Stafford of Hooke (Co Dorset), which had branched oflf from 
the parent stem at a very early date Sir John Stafford of this 
line married his kinswoman, a daughter of the ist carl of Stafford 
From thfeir younger son, Ralf, descended the Staffords of 
Graff onl afid other families, the elder, who fought in the French 
wars, was grandfather of John (Stafford), archbishop of Canter- 
bury This prelate came to the front under Henry VI , becoming 
treasurer(i422), bishop of Bath and Wells (1425), and lord chan- 
cellor (1432-1450) Archbishop from 1443 to his death in 1452, 
he s leered an even course between parties as a moderate man and 
useful official His elder brother obtained Hooke by marriage, 
and left two ®bns, of whom the younger was grandfather of 
Humphrey Stafford, who succeeded to Hooke, fought for 
Edward IV at Towton, was summoned as Lord Stafford of 
Southwick in July 1461, and was advaiu^d to the earldom of 
Devoh on the 7th of May 1469, after the execution of the 
Cdhrtenay earl, which he is said to have intrigued for Failing 
to support the earl of Pembroke against t^e rebels a few 
mOntlv later, he was responsible fOr therr vk tory, for which 
he was arrested and beheaded (Aug I7) With him ended 
the Staffords of Hooke 

Sir Hymphrey Stafford of Grafton (of their cadet line) was 
an aptive su^brter of Richard III , anff was executed for high 
tfeasoh by Henry VII in 1485 From him descended Sir 
Edward Stafford (whose mother was a daughter of Henry; 
Lord Stafford), an Elizabethan diplomatist. Who was appointed 
resident ambassador to France in 1583, a 'post which he held with 
success to 159P, sitting afterw irds in parliament for Stafford, and 
dymg m 1605 His brother William (1554-1612) was concerned 
m some obscure plots under Elizabeth 
Another offshoot from the mam line was that of the Staffords 
of CHftort (Co Stafford), founded by Sir Richard, younger brother 
of the xst earl of Stafford, who was closely associated with him 
in French warfare and negotiation, fought, like him, at CreCy, 
and acted as seneschal of GaScony (1361-1362) Clifton came to 
him m marnage With a Camville heiress, and he was &ummoned 
as a baron m 1371 His eldest surviving son, Edmund (1344- 
1419), a churchman, became bishop of Exeter in 1395, and 
was Ibrd chancellor from 1396 to 1399 He lost the office on 
Henry IV ’s accession, but held it again from 1401 to 1403 He 
then devoted himself to his diocese till his death m 1419 His 
patrona^ of learning is commemorated by Exeter College, Oxford 
The mah; line of the Staffords of Clifton ended about 1445 
Of younger sons of the mam line who attained peerage rank 
Sir Hugh Stafford, K G , a son of the 2nd earl, was summoned 
as a baron from 1411 to 1413 (probably m right of his wife, a 
Bourohier heiress), but died childless ih 1420 John, a son of the 
ist f^uke of Bucl^inghnm, received the garter and an earldom 
of Wiltshire (1470), which became extinct with his son m 1499, 
hut was revived in 1510 for Henry Stafford, K G , a son of the 
2nd duk6, who, however, died childless in 1523 
The Staffords made illustrious marriages from the day of the 
1st carl, a son of the ist duke married the mothir of Henry 
VII The badge of the family was “ the Stafford knot,” at one 
time as famous as “ the ragged staff ” of the carls of Warwick 
bee Dugd-lc, Baronage (1675) vol I G E C(okayii(), Complete 
Peet^agt. , wrbttesley, History of the Famity of Bagot (igoS) and Crecy 
tind Calais <1898) The important Stafford MSS in Lord Bagot's 
possession aiG calendared m the 4th Report on Histoncal MSS , and 
the Salt Aroh Soc 's collections for the history of Stattordslure are 
valuable for tarly rcrofds Harcourt’s Hts Grace the bteward and 
the Tfial of Peers (1907) should also be consulted The bishop of 
Exeter'e Renter was edited by Hingeston^Randolph m r886 
Papers reht^ngto the two Baronies of Stafford (1807), and Campbell's 
The Stafford Peerage (1818) are useful tor the pedigree, and there 
\te collections for a history of the family m Add MSS (Bnt Mus ) 
14^*09: 19,150 (J H R) 


STAFFORD, EARLS AND MARQUESSES OF The earldom 
of Stafford, created in 1351, was held at first by the family of 
Stafford (see above). In 1521 it became extinct, and in Sep- 
tember 1640 Sir William Howard (1614-1680), a son of Thomas 
Howard, earl of Arundel and Surrey, having three years previously 
married Mary (d 1694), sister and heiress of Henry Stafford, 
5th Baron Stafford, was created Baron Stafford and two months 
later viscount of Stafford Accused by Titus Oates of partici- 
pating m the popish plots, he was found guilty, and was beheaded 
on the 29th of December i68o, his titles bemg forfeited 

His son, Henry Stafford Howard (i65&-i7i9), who, but for 
his father’s attainder, would have inherited the barony and the 
viscounty, was created earl of Stafford in 1688, his mother 
bemg created countess of Stafford at the same time, he was 
succeeded by his nephew William (c 1690-1734) When John 
Paul, the 4th earl (1700-1762), died, the earldom became 
extinct, but the title to the barony, which was under attainder, 
fell into abeyance 

The 4th earl’s sister Mary (d 1765) mamed Francis Plowdcn 
(d 1712), and m 1824 their descendant, Sir George William 
Jerningham, bart (1771-1851), of Costessy Park, Norfolk, 
obtained a reversal of his ancestor’s attainder and was recognized 
as Baron Stafford The barony is still held by the Jerninghams 

In 1758 Granville Leveson-Gower (1721-1803) was created 
marquess of Stafford lie was the son of John Leveson-Gower 
(d 1754), who was created Viscount Trentham and Earl Gower 
in 1746 The public positions held by him included that of 
lord privy seal, which he filled from 1755 to 1757, and again 
from 1784 to 1794, of master of the horse, of lord chamberlain 
of the royal household, and of lord president of the council, 
whi( h he held from 1 767 to 1 769 and in 1 783-1784 This wealthy 
and influential nobleman, who was the last survivor of the 
associates of the duke of Bedford, the “ Bloomsbury gang,” 
died at Trentham Hall, in Staffordshire, on the 26th of October 
1803 Hts son and successor, George Granville I^veson-Gower, 
was creitcd duke of Sutherland in 1853 A younger son was 
Granville Leveson-Gower, who was created Earl Granville m 
1833 The title of marquess of Stafford is now borne by the 
eldest son of the duke of Sutherland 

STAFFORD, a market town, municipal and parliamentary 
borough, and the county town of Staffordshire, England, on 
tnc river Sow, a western tributary of the Trent Pop (1901), 
20,895* IS an important junction on the mam line of the 
London & North-Western railway, by which it is 133J m N W 
from Ixindon Branches of this company diverge to Wolver- 
hampton and Birmingham, and to Walsall, a joint line of the 
North-Western and Great Western companies to Shrewsbury and 
Welshpool, the Great Northern serves the town from the eastern 
counties, and the North Staffordshire runs north through the 
Pottencs district The town, while largely modernized, contains 
a number of picturesque half-timbered houses The church of 
St Mary, a fine cruciform building having a transitional Norman 
nave, and Early English and Decorated m other parts, was 
formerly collegiate, its canons having mention in Domesday, 
though the complete foundation is attributed to King John 
It contains a memorial to the famous angler, Tzaak Walton, 
born at Stafford in 1593 The older church of St ( had contains 
good Norman details, but is chiefly a reconstruction It formerly 
provided sanctuary There are county council buildings, a 
shire hall and a borough hall The grammar school is an anc lent 
foundation enlarged m 1550 by Edward VI The county technical 
institution IS m Stafford A museum, consisting principally of 
the collections of Clement Wtagge, and called by his name, 
contains a specially fine series of fossils The William Salt 
library, presented to the borough in 1872 after the death of the 
collector, has a large collection of books and MSS , deeds and 
pictures relating to the county Charitable institutions include 
a general infirmary, county asylum, and the Coton Hill institution 
for the insane The burgesses of Stafford had formerly common 
nghts over a considerable tract krlown as Coton Field and Stone 
Flat, the first is now divided into allotments and the second is a 
recreation ground The staple trade is the manufacture of 
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boots and shoes, there are jronworlfs, and salt is prepj.red from 
brine wells m the neighbourhood These also supply baths, 
The parliamentary borough was extended m 1885, when the 
representation was reduced from two members to one The 
town IS governed by a mayor, 8 aldermen apd 24 councillors, 
Alta, 1084 a^cres 

In the beautiful well-wooded neighbourhood an interesting 
site is that of Stafford Castle, on a hill commanding a wide 
prospect The existing rum is that of an unfinished mansion 
dating from 1810, which replaced an old stronghold Beyoml 
it IS an early encampment. Bury Ring 
Stafford (Stadford, Staffort, Stafforde) is said to have originally 
been called Betheney from Berthelin, a hermit who lived here 
The first authentic mention of it is in the Anglo-Saxon Chronicle, 
where it is stated that Aethelflead, lady of the Mercians, in 913 
built a fort at Stafford It was a place of considerable impiortance 
in later Anglo-Saxon times, and the evidence of coins shows 
that a mint then existed here Stafford is described as a 
borough m Domesday Book, and at the time of the survey it 
was the chief place in the county though many of the houses 
were “ wasted ” The king received all the dues, two-thirds 
coming to him as kmg, the other third as earl of St ifford From 
the Domesday Survey it appears that the Conqueror took certain 
land out of the manor of Chelsea m order to erei t a castle at 
Stafford, this was destroyed m the wars of the 17th century 
A charter from John m 1206 constituted Stafford a free borough 
In 1399 the government was by bailiffs In 1501 it was ordered 
that two bailiffs should be elected annually out of a council of 
twcnt\^-five burgesses Charters were granted by Edward VI 
m 1551 and by James I in 1605, the latter incorporating it 
under the title of the mayor and burgesses of the borough of 
Stafford owing to irregularities in elections, another almost 
similar charter was given by George IV , under which the town 
was governed until 1835 In Elizabeth’s reign Stafford was m a 
depressed condition owing partly to the decay of the cap manu- 
facture whi( h formerly had been consiaerable Speed (d 1629) 
states that Lichfield is “ more large ” than Stafford in the middle 
of the i8th century the town had “ greatly encrcastd of late by 
their manufacture of cloth ” about the same time the shoe trade 
began Two fairs, to be held on St Matthew’s Day and on the 
4th of December, were granted in 1261 and 16815 respectively, 
and are still kept up There are now eight annual fairs m all 

STAFFORDSHIRE, a midland county of England, bounded 
N E by Derbyshire, E by that county and Leicestershire, 
SE by Warwickshire, S by Worcestershire, S W by Shropshire 
and N W by Cheshire The area is 1171 2 sq m The county 
includes the valley of the Trent from its source to the point 
at which it becomes navigable, Burton-upon - 1 rent It rises 
m the extreme north of the county, and follows a southerly 
course, turning eastward and finally north-eastwini through the 
centre of the county Its tributaries on the left bank follow a 
course roughly paraJlel with it, the chief are the Blythe and the 
Dove, which receives the Chumet from the west, and forms the 
county boundary with Derbyshire The country between Trent, 
Chumet and Dove is undulating and beautiful , the hills rise 
to some '1800 ft on the Derbyshire border in Axe Edge near 
Buxton, and continue by Mow Cop or ( ongleton Edge along the 
Cheshire border to the coal-bearing hills abov the Potteries 
district Dovedale, the name applied lo a portion of the upper 
valley of the Dove (q v ), attracts many visitors on account of its 
beauty, and is in favour with anglers for its trout-fishing South 
of the Trent, about the middle of the countv, an cle ated area is 
known as Cannock Chase, formerly a ro>al preserve, now a 
wealthy coalfield, and the high ground, generally exceeding 500 ft , 
continues south to surround tbe great manufacturing distra t of 
south Staffordshire ^the Black Country), and to merge into the 
Clent and I ickey Hills of Worcestershire A small area m the 
north-west drams to the Weaver, and so to the Mersey, and from 
the west and south-west the Severn receives some small feeders 
and Itself touches the county in the extreme south-west The 
only considerable sheet of water is Aqualate Mi re, m the grounds 
of the mansion of that name near Newport iji Shropshire 


[ Geology — fho Pennine folding gently plicates the northern of two 
Carboniferous tracts interrupting tlic Midland Inassic plateau m 
I Staffordshire, but aifects the uncuufoimablc Trias less It isolates 
thf Pottery and snuillcr coalfields mainly m synQluaes, but elevates 
the western margin of the former anticlmally A prolongation 
arches tlio South Staffordslijra Coal Measures, with mmor saddles 
diaclosuw bilunan inliors, intomied»atc formations bemg absent 
there Faults depressing tlie Inas bound the southern coalfield 
on both) sides, the nort^rn Carboniferous westward. At Wal^l 
Uiiper Llandovery Sandstone with Struklandima len$ and Barr 
(Woolhope) Limestone {lllacnus- barrumsts) underlie Wpnlock 
Shales, succeeded, as at Wren's Nest and Dudley, by WenlocJc 
Limestone m two beds, honeycombed with old hmc workings and 
famous for tnlobitcs At Scdglcy there follow Lower Ludlow Shales, 
Sedglcy (Aymestry) Limestone {Pentamerus hntghij) and bome 
Uppsir Ludlow Shale Carboniferous Limestone, with gently- 
sloping hills and deep valleys, enters the northern region on tlie east. 
It contains bracluopods and corals of the Dibunophyllum zone, with 
lead and copper, once worked at Lcton Marine Ptndleside 
(Yoredale) SliaJks, with thm limestones and higher sandstones, 
ascend around a central synclme and the northern margins of the 
coalfields into the Millstone GnL whose four grits in massive 
escarpments, only the First *' and " Third ’ persisting westward, 
alternate with shales The Pottery -Coalfield, the centre of pottery 
manufacture, though local clays now furnish only cotrse ware and 
the " saggars ' in which pottery is baked, includes 8000 ft of Coal 
Measures, chiefly shales, clays and sandstones, dimimshing south- 
ward The Lower and Middle Mtasures (5000 ft ) contain the princi- 
pal coals, about forty, with comparatively barren strata (looo ft ) 
preceding the Wmpenny, Bulihurst, Cockshead, Bambury, Ten-foot, 
and higher eoals associated with " clayband " ironstones The 
neighbouring Cheadlo Coalfield compnses tl^B lower 2000 ft , with 
the Crabtree, Wood head and Dilhomo coals, two other Utile coal- 
fields comprise only the lowest strata. The South Staffordsluro 
coalfield has 500-1000 ft of eqmvalent measures, with the Bottom, 
Fireclay, New Mine, Heathen, the composite Tenyard and other 
coals. Desides ironstones to which the Black Country originally 
owed its hardware industry Plants {Le^dodendron, Neuroplerts 
heterophylla), fresh-water shells (Carbontiola acuia, C robuda) and 
fishes arc cnaractcnstic fossils, but the roof of tbe North Staiford- 
shure Crabtree Coal (Lower Measures) and several higher bands 
yield marine gonntites, &c Shales, pottery-clays and “black- 
band “ ironstones with thm S^roroii-UmeStones, Entomostraca 
and Anthracomya phtUipst (Blackband Senes), succeed m the Pottery 
Coalfield Then follow red bnck-clays with ashy gnts (Etruria 
Marls), white sandstones with Pecopterts arbor esi^<i (Newcastle- 
under Lyme Senes) , rod sandstones and clays with Sptrorbts-hmQ- 
stones (Kecle Senes), paralleled in South Staffordshire respectively 
by Red Coal Measure Clays, Halesowen Sandstone, and oeds like 
the Keelo Senes Around this the liiassic sequence ascends out 
wards through Bunter (Pebble- Beds between Mottled Sandstones), 
Keeper Sandstone and Waterstoncs into Keuper Marl, which, 
containing gypsum and bnne springs, covers the central plateau the 
sandstones emerging m«u-gin{vly and axially The Pebble-Beds 
rise in Cannock Chase, and fringe the northern coalfields Rhaetie 
outliers on Nee<lwood Forest contain /I xinus cloactnus fhe Rowley 
and other dolentic sills and dikes invade the southern, one dike 
the Pettery Coalfield and the Trias 

Glacial drift partly conceals the rocks Insh Sea ice entering on 
the west left boulder clay with stratifieil sands, and muigled with 
local material J.ake District and Scotch erratics, and sh^s swept 
from the sta-bed It threw down a gravelly moraine before the 
mvrginal hills of the I’ottery Coalhcld, and conccntratc-d countless 
lioulders between Rugeley and i nville Barred northward by this 
ice the Arenig glacier carried Welsh erratics across South Stafford- 
shire to Birmingham North Sea iCe vVith Cretaceous and Jurassic 
d6bns reached east ‘st iffordshire 

Agnculturr — ^Ntarly four-fifths of the total area of the county is 
under cultivation and of this more than two-thirds is m permanent 
pasture cattle being largely kepi, and especially cows for the supply 
of milk to the towns lake most of the midland counties Staffonl- 
shire IS well ovooded The acreage under com crops is ste.idily 
diminishing and wheat which formerly was the principal corn crop 
18 now superseded in this respect by oats, which occupies over one Ii iH 
of the corn acre.igt, little more being under wheat tlian Under barley 
Turnips are giown on about half the acreage under green crops 

Manufactures — The manufactures of Staffordshire are\ane<I and 
important Out of the three great coalfields in the north, south 
-'ml centre (Cannock Chase) the two first have wholly distinct 
dependent industries The southern industrial district is commonly 
known as the Bl ick Country v ) , it is the principal scat in Eng- 
lind of iron and steel manufacture in all its br inches It covers 
an area, between Birmingham and Wolverhampton, resembling 
one great town, and mejudea such famous ctntres as Walsall, 
Wednesbury Dudlqv (in Staffordshire) and West Bronjwich The 
northern industrial district is called t)ie T ottem s (o w ) Cheadlc 
cast of the Potteries is the centre at a smiller coalfield Bnrion- 
upon-Trent is famous for its breweries Chenucal works are found 
m the Black Country, bjxck and tile works in the Black Country 
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and at Tunstall, glassworki at Tutbury ; there are also a considerable 
textile indust^ as at Newcastle-under-Lyme, paper-milU »n that 
town and at Tamworth, and manufactuies of boots and shoes at 
Stafford and Stone 

ComtHMHtoaitons — ^The main line of the London & North-Western 
railway runs from south-east to north-west by Tamworth, Lichfield 
(Trent Valley), Rugeley and Stafford This company and the Great 
Western serve the towns of the Black Country by many branches 
from Birmingham, and jointly work the Stafford-Shrewsbury line 
The London Sc North-Western has branches from Trent VaUey to 
Burton-npcm-TVcnt, and from Rugeley through the Cannock Chase 
coalfields The North Staffordshire railway runs from Stafford and 
from Button-upon-Trent northward through the Potienes, with a 
line from Uttoxeter through Leek to Macclesfield Ihe Manifold 
Valley light railway serves part of the Dovedalo district Iho 
west^md-north hne of the Midland railway (Bristol-Derby) crosses 
the soulb-oastern part of the county from Birmingham by Tam- 
worth and Burton, with a branch to Wolverhampton The Great 
Northern, with a branch from its mam line at Grantham, serves 
Uttoxeter, Burton and Stafford A considerable amount of coal- 
transport takes place along canals, the Black Country especially 
being served by numerous branches The principal canals are— 
the Grand Trunk, which follows the Trent over the greater part of 



[ hampton are county boroughs; Lichfield is a city, and Stafford 
IS the county town. The urban districts are—in the southern 
industrial district, Amblecote (3218), Bilston 24,034), Bnerley 
Hill (12,042), Coseley (22,219), Darlaston (15,395^ E^dsworth 
! (52,921), Heath Town or Wednesfield Heath (944*)> Perry Bar 
I (2348), Quarry Bank (6912), Rowley Regis (34,670)1 Sedgley 
(15,951), Short Heath (3531), Tettenhall (5337), Tipton (30,543), 
Wednesfield (4883), WiUenhall (18,515), in the northern 
industrial district, Audley (13,683), Biddulph (6247), Fenton 
(22,742), Kidsgrove (4552^ Sm^thorne (6263), Tunstall 
(19,492), Wolstanton (24,975), elsewhere, BrownhiUs (15,252^, 
Cannock (23,974V Leek (15^^84), Rugeley (4447), Stone (5680), 
Uttoxeter (5133) Among other towns may be mentioned 
Abbots Bromley (1318), Brewood (2^35), Cheadle (5186) 
j and Eccleshall (3799) The county is m the Oxford circuit, 

I and assizes are held at Stafford. It has one court of quarter 
sessions, and is divided into 23 petty sessional divisions The 
boroughs of Hanley, Lichfield, Newcastle-undeivLyme, Walsall, 
West Bromwi ch anid Wolverhampton have separate commissions 
of the peace and courts of quarter sessions, and 
those of Burslem, Burton, Longton, Stafford, 
Stoke-upon-Trent, Smethwick, Tamworth and 
Wednesbury ha^^e separate commissions of the 
peace only The total number of civil parishes 
IS 277 The county is almost wholly m the 
diocese of Lichfield, but has small parts in 
those of Worcester, Hereford, Southwell and 
Chester, it contains 348 ecclesiastical parishes 
or districts, wholly or m part Staffordshire 
IS divided mto seven parliamentary divisions 
each returning one member — Burton, Hands- 
worth, Kmgbwinford, Leek, Lichfield, North- 
West and West The parliamentary borough of 
Wolverhampton returns a member for each of 
three divisions, and the boroughs of Hanley, 
Newcastle-under-Lyme, Stafford, Stoke-upon- 
Trent, Walsall, Wednesbury and West Bromwich 
each return one member 
History — ^The district which is now Stafford- 
shire was mvaded in the 6th century bv a tribe 
of Angles who settled about Tamworth, after- 
wards famous as a residence of the Mercian 
kmgs, and later made their way bevond Can- 
nock Chase, through the passages afforded by 
the Sow valley m the north and Watlmg* Street 
m the south The district was frequently 
overrun by the Danes, who m 910 were defeated 
at Tettenhall, and agam at Wednesfield, and it 
was after Edward the Elder had finally expelled 
the Northmen from Mercia that the land of the 
south Mercians was formed into a shire around 
the fortified burgh which he had made m 914 


its course within the county, the Coventry, Birmingham and Fazdey, 
Daw End and Essington canals, connecting the Grand Trunk with 
Warwickshire the Black Country and Cannock Chase , the Liverpool 
and Bimungham junction, the Staffordshire and Worcestershire 
running from the Severn at Stpurport by Wolverhampton and 
Penkndge to the Grand Junction near Stafford and the Caldon 
canal running eastward from tlio Potteries mto the Chumet VaUey 
Populahon and Administratton — The area of the ancient 
county IS 749,602 acres, with a population in 1891 of 1,083,424, 
and m 1901 of 1,234,506. The area of the administrative 
county IS 744,984 acres. Staffordshire contains five hundreds, 
each havmg two divisions The municipal boroughs are, 
m the southern industrial district, Smethwick (pop 54,539), 
Walsall (86,430) Wednesbury (26,554), West Bromwich 
(6^,175), Wolverhampton (94,187) ; in the northern mdus- 
trial district, Newcastle-under-Lyme (19,914), and the 
several formerly separate boroughs amalgamated under the 
** Potteries Federation ” Scheme (1908) under the name of Stoke- 
on-Trent {qv), dsewhere, Burton-upon-Trent (50,386), Lich- 
field (7902V Stafford (20,895), Tamworth (7271) Burton, 
Hanley, Smethwick, Walsall, West Bromwich and Wolver- 


at Stafford The county is first mentioned by name m the 
Anglo-Saxon Chronicle in 1016 when it was harried by Canute 
Tlie resistance which Staffordshire opposed to the Conqueror 
was punished by ruthless harrying and confiscation, and the 
Domesday Survey supplies evidence of the depopulated and 
impoverished condition of the county, which at this period 
contamed but 64 mills, whereas Dorset, a smaller county, 
contained 272 No Englishman was allowed to retain estates 
of any importance after the Conquest, and the chief lay pro- 
prietors at the time of the survey were Earl Roger of Mont- 
gomery, Earl Hugh of Chester, Henry de Ferrers, who held 
Burton and Tutbu'-y castles, Robert de Stafford; William Fitz 
Ansculf, afterwards created first Baron Dudley, Richard 
Forester, Ramald Bailgiol, Ralph Fitz Hubert and Nigel de 
Stafford 'Fhe Ferrers and Staffords long contmued to play 
a leadmg part in Staffordshire history, and Turstm, who held 
! Drayton under WiUiam Fitz Ansculf, was the ancestor of the 
Bassets of Drayton At the time of Ae survey Burton was the 
only monastery m Staffordshire, but foundations of canons 
existed at Stafford, Wolverhampton, Tettenhall, Lichfield, 
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Penkrtdge and Tamworth, while others at Hanbury, Stone, 
Strensall and Trentham htid been either destroyed or absorbed 
before the Conquest The five hundreds of Staffordshire have 
existcid since the Domesday Survey, artd the boundaries have 
remained practically unchanged Edmgale, however, was then 
ihcluded under Derbyshire, and Hrley under Shropshire, 
while Cheswardme, Chipnall and part of Bobbington, now in 
Shropshire, were assess^ under Staffordshire The hundreds 
of Offlow and Totmonslow had their names from sepulchral monu- 
ments of SaJcon commanders The shire court for Staffordshire 
was held at Stafford, and the assizes at Wolverhampton, 
Stafford and Lichfield, until by act of parliament of 155S 
the assizes and sessions were fixed at Stafford, where th^ 
are still held 

In the 13th century Staffordshire formed the archdeaconry 
of StaffortL moluding the deaneries of Stafford, Newcastle, 
Alton and Leek, Tamworth and Tutbury, Lapley and Creigull 
In 1535 the deanery of Newcastle was combined with that of 
Stone, the deanerteS remainmg otherwise unaltered until 1866, 
when they wCie increased to twenty The archdeaconry of 
Stoke-on-Trent Was formed in 1878, and in 1896 the deanenes 
were brought to their present number, the archdeaconry of 
Stafford comprising Handsworth, Himley, Lichfield, Penkridge, 
Rugeley, Stafford, Tamworth, Trysull, Tutbury, Walsdl, 
Wednesbury, West Bromwich and Wolverhampton , the arch- 
deaconry of Stoke-on-Trent comprising Alstonfield, Cheodle, 
Eccleshall, Hanley, Leek, Newcastle-under-Lyme, Stoke-on- 
Trent, Trentham and Uttoxeter 

In the wars of the reign of Henry III most of the great 
families of Staffordshire, including the Bassets and the Ferrers, 
supported Simon de Montfort, and m 1263 Prmce Edward 
ravaged all the lands of Earl Robert Ferrers m this county and 
destroyed Tutbury Castle During the Wars of the Roses, 
Eccleshall was for a time the headquarters of Queen Margaret, 
and m 1459 the I ancastrians were defeated at Blore Heath 
In the Civil War of the r7th centuiy Staffordshire supported 
the parliamentary cause and was placed under Lord Brooke 
Tamworth, Lichfield and Stafford, however, were garrisoned 
for Charles, and Lk hfield Cathedral withstood a siege in 1643, 
in which year the Royalists were victorious at Hopton Heath, 
but lost their leader, the earl of Northampton In 1745 the 
Young Pretender advanced as far as Leek m this county 
A large proportion of Staffoidshire in Norman times was waste 
and uncultivated ground, but the moorlands of the north afforded 
excellent pasturage for sheep, and in the 14th century Wolver- 
hampton was a staple town for wool In the 13th century 
mines of coal and iron are mentioned at Walsall, and ironstone 
was procured at Sedgley and Eccleshall In the 15th century 
both coal and iron were extensively worked Thus in the 17th 
century the north of the county yielded coal, lead, copper, 
marble and millstones, while the rich meadows maintained 
great dairies, the woodlands of the south supplied timber, 
salt, Wdck marble and alabaster, the clothmg trade flourished 
about ram\sorth. Burton, and Newcastle-under-Lyme, and 
hemp and flax were grown all over the county The pottenes 
are of remote origin, but were improved m the 17th century by 
two brothers, the Elers, from Amsterdam, who introduced the 
method of salt glazing, and m the i8th century they were 
rendered famous by the achievements of Josiah Wedgwood 
Staffordshire was represented by two members in the parlia- 
ment of 1290, and m 1295 the borough of Stafford also returned 
two members Lichfield was represented by two members in 1304, 
and Newcastle-under-Lyme in 1355 Tamworth returned two 
members in 1562 Under the Reform Act of 1832 the county 
returned four members in four divisions, and the boroughs 
of Stoke-on-Trent and Wolverhampton w«re represented by 
two members each, and Walsall by one member Under the 
act of 1868 the county returned six members m three divisions 
and Wednesbury retuhied one mertiber 
Antiquities — -Early British remains exist in various parts of 
the county, and a large number of barrows have been opened 
m Which human bones, urns, fibulae, stone hammers’, armlets, 


pins, pottery and other articles havei been found In the 
' neighbourhood of Wetton, near Dovedale, oft tlie site called 
Borough Holes, no fewer than twenty-tluree barrows were 
opened, and British ornaments have been found m Needwood 
tWest, the district between the lower Dove and the angle of the 
Irent to the south Several Roman camps also remain, as at 
Knave’s Castle on Watling Street, near Brownhills The most 
noteworthy churches in the county are fqund m the large towns, 
and are described under their respective headings Such are 
the beautiful cathedral of Lichfield, and the churches of 
Eccleshall, Leek, Penkndge St Mary’s at Stafford, Tamworth, 
Tutbury, and St Peter’s at Wolverhampton ( heckley, 4 m 
south of Cheadle, shows good Norman and Early English details, 
and there are carved stones of pre-Nornmn date in the church- 
yard Armitage, south-east of Rugeley, has a church showing 
good Norman work Brewood church, 4 m south-wesc of 
Penkndge, is Earlv English This village gives name to an 
ancient forest Audley church, north-west of Newcastle- 
under-Lyme, IS a good example of Eariy Decorated work. 
Remains of ecclesiastical foundations are gi6nerally slight, 
but those of the Cistercian abbey of Croxden, north-west of 
Uttoxeter, are fine Early English, and at Ranton, west of 
Stafford, the Perpendicular tower and other portions of an 
Augustmian foundation remam Among medieval domestic 
remains may be mentioned the castles of Stafford, Tamworth 
and Tutbury, with that of Chartley, north-east of Stafford, 
which dates from the 13th century Here is also a timbered hail, 
m the park of which a breed of wild cattle is maintained 
Beaudesert, south of Rugeley, is a fine Elizabethan mansion m a 
beautiful undulating demesne In the south-west, near Stour- 
bridge, are Enville, a Tudor mansion with grounds laid out 
by the poet Shenstone, and Stourton Castle, embodying por- 
tions of the 15th century, where Reginald, Cardinal Pole, was 
bom in 1500 Among numerous modem seats may be named 
Ingestre, Ham Hall, Alton Towers, Shugborough, Patteshull, 
Keele Hall, and I rentham 

Sec Robert Plot Natural History of Staffordshire (Oxford, 1686); 
S Erdeswick Survey of Staffordshire 1717, 4th ed , by 

T Harwood Ix>ndon 1844) , Stebbing Suaw History and Antiqmties 
of Staff ordshirt,, &c , vol i , ii , pt 1 (London 1798-1801), William 
Pitt Topographical History of Staffordshire (Newuistlc under-Lyme, 
1817), Simeon Shaw, History of the Staffordshire Potteries (Hanley, 
1829) , Robert Garner, Natural History of the County of Stafford 
(London 1844-1860) , William Salt, Archaeological Society Collec- 
Hons for a History of Staffordshire (i88o), vol 1 , Victoria County 
History Staffordshire 

STAG (O Eng slagga, a Norse word, cf Icel steggr, steggi, 
a male animal, cf Steggander, a drake, it is usually referred to 
sttgan, to climb, to mount, but this is doubtful), the common 
name of the male of many species 6f the deer tribe, but 
usually confined to the male of the red deer {Cervus elaphus), 
“ buck ” being used in other cases, as of the fallow-deer (see 
Deer and Pecora) In Stock Exchange slang the term is used 
of an operator w’ o applies for a portion of a new security being 
issued, not with a view to holding it, but with the intention of 
immediate realization, at a profit if possible 

STAGE (hr etage, from Lat stare, to stand), m architecture, 
an elevated floor, particularly the various storeys of a bell-tower, 
&c The term is also applied to the plam parts of buttresses 
between cap and cap where they set back, or where they are 
divided by horizontaJ strings and panellmg It is used, too, by 
William of Worcester to desenbe the compartments of windows 
between transom and transom, in contradistinction to the word 
bay, which signifies a division between mulhon and mullion 
(see Storey) From the sense of the floor or platform on which 
plays were acted the term came to signify both the theatre 
{qv) and the drama {qv) And from its etymological meaning 
of a station comes the sense of a place for rest on a journey, the 
distance between such places, &c 

STAHL, FRIEDRICH JULIUS (1802-1861), German ecclesi- 
astical lawyer and politician, was bom at Munich on the i6th 
of January 1802, of Jewish parent^e Although brought up 
stnctly in the Jewish religion, he was allowed to attend tbf 
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and at Tunatall glassworks at Tulbury , there are also a considerable 
textile industry, as at Newcastle undcr-Lyme paper-nulls in that 
town and at fam worth and manufactuies of boots and shoes at 
Stafford and Stone 

Communtoattons — ^Tho main line of the Ixmdon & North-Western 
railway runs from south-Ctist to north-west by Tainworth, Lichfield 
(Trent Valley), Kugeley and Stallord This company and the Great 
Western serve the towns of the Black Country by many br inches 
from Birmingham, and jointly work the Stafiord-Shrewsbury line 
The London & North-Western has branches from Tient Valley to 
Burton-upon-Trent, and from Rugehy through the Cannock Chise 
coalfields The North Stallordshire railw ly runs fiom Stafford and 
from Burton-upon- Trent northward through the Potteries, with a 
line from Uttoxeter through Leek to Macclesfield Ihe Manifold 
Valley light railu ly serves part of the Dovtdale district Iho 
west-and north line of the Midland rculway (Bristol-Dcrby) crosses 
the south eastern part of the county from Birmingham by Tam- 
worth and liurton with a branch to Wolverhampton The Oruit 
Northern, with a bruich from its mam line at Grantham t-civts 
Uttoxeter, Burton and bbifford A Considerable amount of coal- 
transport takes place along canals, the Black Country especially | 
being served by numerous branches The pnncipal (finals are — I 
the Grand Tiunk, which follows the Trent over the greater jiart of 1 



I Hampton are county boroughs, Lichfield is a city, and Stafford 
IS the county town Ihe urban districts are — in the southern 
industrial district, Amblecote (3218), Bilston 24,034), Bnerley 
Hill (12,042), Coselcy (22,219), Darlaston (15,395)} Handsworth 
(52,921), Heath Town or Wednesfidd He.ith (944i)> Perry Bat 
(2348), Quarry Bank (6912), Rowky Rtgis (34,670), Sedgley 
^5.951)1 Short Heath (3531), Tettenhall (5337), lipton (30,543), 

I Wednesfield (4883), Wiilenhall (18,515) , m the northern 
industrial district, Audley (13,683), Biddulph (6247), Fenton 
(22,742), Kidsgrove (4552), Smallthorne (6263), Tunstall 
(19,492), Wolstanton (24,975), elsewhere, Brownhills (15,252), 
Cannock (23,974), Leek (15,484), Rugeley (4447 )> Stone (5680), 
Uttoxeter (5133) Among other towns may be mentioned 
Abliols Bromley (1318), Brewood (2535), Cheadle (5186) 
and Ettleshall (3799) Ihe county is m the Oxford circuit, 
and assizes are held at Stafford It has one court of quarter 
sessions, and is divided mto 23 petty sessional divisions The 
boroughs of Hanley, Lichfield, Ncwcastle-under-I yme, Walsall, 
W est BroniM^ ch and Wolverhampton have separate commissions 
of the peace and courts of quarter sessions, and 
those of Burslcm, Burton, Longton, Stafford, 
Stoke-upon-Trent, Smethwick, 'lamworth and 
Wcdne-ibury hav^e separate comniis-^ions of the 
peace onl)^ The total number of civil piarishes 
is 277 Ihe county is almost wholly m the 
diocese of Lichfield, but has rmall parts m 
those of Worcester, Hereford, Southwell and 
Chester, it contains 348 ecclesiastical parishes 
or districts, wholly or in part Staffordshire 
IS divided mto seven parliamentary divisions 
[ each returning one member — Burton, Hands- 
worth, Kingswinford, Leek, Lichfield, North- 
West and West The parliamentary borough of 
Wolverhampton returns a member for each of 
three divisions, and the boroughs of Hanley, 
Newcastle-undcr-Lyme, Stafford, Stoke-upon- 
Trent, Walsall, Wednesbury and West Bromwich 
each return one member 
Iliitory — The district which is now Stafford- 
shire was invaded in the 6th century b\ a tribe 
of Angles who settled about Tamworth, after- 
wards famous as a residence of the Mercian 
kings, and later made their way bevond Can- 
nock Chase, through the passages afforded by 
the Sow valley in the north and Watling- Street 
2 m the south The district was frecjuently 
overrun by the Danes, who in 910 were defeated 
at Tettenhall, and again at Wednesfield, and it 
was after Ldward the Elder had finally expelled 
the Northmen from Mercia that the land of the 
south Mercians was formed into a shue around 
the fortified burgh which he had made m 914 


its course within the county the Coventry Birmingham and Fareley. 
Daw End aiul 1 sMnf.ton c inaK connecting the Ciand Trunk with 
Warwickshire the Black Country and Cannock Chase the Liverpool 
and Birmingham junction, the Staffordshire and Worcesterbhiic 
running from the Severn at btourport by Wolverhampton and 
Penkndge to tht Grand Junction near Stafford and the Caldon 
canal running eastward from the Pottenes into the Chumet Valley 
Population and Administration — I be area of the ancient 
county IS 749,602 acres, with a population in 1891 of 1,083,424, 
and in 1901 of 1,234,506, fhe area of the administrative 
countv IS 744,984 at res StaffonLhire contains five hundreds, 

each having two divisions The municipal boroughs are 
m the southern industrial district, Smethwick (pop 54,539), 
Walsall (86,430) Wednesbury (26,554), West Bromwich 
(65,175), Wolverhampton (94,187), m the northern indus- 
trial district, Newcastle-undcr-Lyme (19,914), and the 
several formerly separate boroughs amalgamated under the 
" Potteries Federation ” Scheme (1908) under the name of Stoke- 
on-Trent {qv), elsewhere, Burton-upon-Trent ( 50 386), Lich- 
field (7002), Stafford (20,895), Tamworth (7271) Burton, 
Hanley, Smethwick, Walsdl, West Bromwich and Wolver- 


I at Stafford Ihe county is first mentioned by name m the 
, iVnglo-Scixon Chronicle m 1016 when it was harried by Canute 
The risistancc whuh Staffordshire opposed to the Conqueror 
was pumslud by ruthless harrying and confiscation, and the 
Domesday Survey supplies evidence of the depopulated and 
impoverished condition of the county, which at this period 
contained but 64 mills, whireas Dorset, a smaller county, 
contained 272 No Englishman was allowed to retain estates 
of any importance after the Conquest, and the chief lay pro- 
prietors at the time of the survey were ICarl Roger of Mont- 
gomery, Earl Hugh of Chester, Henry dc Ferrers, who held 
Burton and Tutbiry castles, Robert dc Stafford, William Filz 
Ansculf, afterwards created first Baron Dudl(> , Richard 
Forester, Ramald Bailgiol, Ralph Fitz Hubert and Nigel de 
Stafford Ilie Ferrers and Staffords long continued to play 
a leadmg jxirt m Staffordshire history, and Turstm, who held 
Drayton under William Iitz Ansailf, was the ancestor of the 
Bassets of Drayton At the time of the survey Burton was the 
(inly monastery m Staffordshire, but foundations of canons 
existed at St^ord, Wolverhampton, Tettenhall, Lichfield, 
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gyAituif>mm, and, as & mult of its influence, iwas at the age of 
huieteen bapti2ed mtd the Lutheran Church To this faith he 
ohin^ with earnest devotion and persistence until his death.* 
Having studied law at Wurzburg, Heidelberg and Erlangen, 
Staldy oh takm^ the degree of doctor established hinmf 
as pnvaidozmt in Mipiii^, was appomted (1832) ordinary pro* 
fessor of law at iWurchuig, and m 1840 received the chair of 
ecclcBiastical kw and polity at Berlin. Here he immediately 
made his maidcias an ecclesiastical lawyer, and was appointed 
a member of the first chamber of the ^nod^ Elected m 1850 
a member^ of the shortlived Erfurt parliament, he bitterly 
opposed the idea of German federation Stahl early fell under 
the mfluen^e of Schelling, and at the latter’s msistenoe, began 
m a8*>7 his great work Die Phtlosophte des Rechis ncuh 
^chtchdtcher Ansicht (an. historical view of the philosophy 
Of law), m which he bases all law and political science upon 
Christian revelation, denies rationabstic doctrines, and, as a 
deduction from thw principle, mamtains that a state church 
mbst ' be ■ strictly confessional This position he further eluci- 
dated m his Der du'tsihehe Stoat und setn Verhaltmss mm 
Detsmus und Judenthum (The Christian State and its relation 
to DeMHTi and Judaism, 1874) As Oberkurchenrath (synodal 
counicillor) Stahl ■ used all his influence to weaken the Evan- 
gelical Unibn (t e that compromise between the Calvmist and 
Lutheran doctrines which is the essence of the Prussian Evan- 
gdicai Qiurch) and to strengthen the influence of the Lutheran 
Church (cf Dte Luthensche Ktrche und dte Union, 1859). The 
Prussian, mmister von Bbnsen, attacked, while King Frederick 
William IV. supported, Stahl m Jus ecclesiastical policy, and 
the Prussian Evangelical Church would probably have been 
dissolved had not the regency of .Prmce William (afterwards 
the pmperor William I ) supervened m 1858 Stahl’s influence 
fell under the new regime, and, resigning his seat on the synod, 
he retired into private life and died at Bruckenau on the 10th 
of Angust i86ij 

See " Biographic von Stahl/’ in Unsere Zett, vi 419-447 fanony- 
m^s, but^robablybyGneist), Perntce, Savtgny, Stahi (anonymous, 

STAHL, GEORQ ERNST (1660-1734), German chemist and 
physician, was bom on the 21st of October 1660 at Anspach 
Having graduated ili medicine at Jena in 1683, he became 
court; physician to the duke of Weimar in 1687 From 1694 to 
1716 he held the chair of medicine at Halle, and was then ap- 
pointed physician to the kmg of Prussia in Berlin, where he died 
on the 14th of May 1734 In chemistry he is chiefly known in 
connexion with his doctrine of phlogiston, the essentials of 
which, however, he owed to J J Bechcr, and he also propounded 
a, viejyr of fermentation which m some respects resembles that 
supporle 4 by Liebig a century and a half later In medicine 
he pi;ofessed an p,ninusti|C system, m opposition to the material- 
ism of Ijermann Loerhaave and Fricdru h Hoffmann 

The most important of his numerous writings are Zymotechnta 
fundatnentohs sxve fennentatiants theoria gencrahs (i(»97), wluch 
contains the phlogistic hypothesis , Specimen Bechenanum (1702) , 
Expntmekta, observattones antmadverstones chymteae H phyitcae 
17^11, Fheorta medtea vero (1707), Ars sanandt cum expectattone 

1730). 

STAINER, SIR JOHN (1840-1901), English composer and 
organist, was bom at Southwark on the 6th of June 1840 
He was the second sob of the schoolmaster of the parish schot 1 
of St Thomas’s, Southwark, who was enough of a musician to 
teach his son tte organ and the art of reading music, m which 
he was already proficient when, m 1847, he entered the choir of 
St Paul’s Cathedral He remained there till 1856, and often 
took the organ m. emergencies , he held the post of organist of 
St Benet’^ artd St Paul’s, Upper Thames Street, during the 
kst year of bri<chon6.ter',hip, and in, 1856 was given the ap- 
pointment pf organist to St Michael’s (Allege, Tenbury, where 
his musical and general education benefited greatly from the 
intercourse With Sfr Frederick Gore Ouselty. He was appointed 
to Magdalen College, Oxford, m 1,860, and became university 
organist m the following year While at Oxford he did much to 
brmg the choir oi Magdalen to a remarkable st^te of excellence, 


he took a keen interest m the foundation of various musical 
Societies, and as a sign of his.^preciation of the valine of general 
culture, It is worth recording that he took the degree of B A. 
m 1864, tiiat of Mus D in 1865, and procured M A. m 1,867, being 
appointed a university examiner m music m the same year< In 
1868 he was engaged frequently as solo organist at the Oysttd 
Palace, and m 1872 was ap^inted organist of St Paul’s, 
where he raised the standard of choral music to somethii^ very 
like perfection. He was professor of the organ m the National 
Traming School of Muusic from 1876, and m 1881 succeeded 
his lifelong friend Sullivan as principal In 1878 he was a 
juror at the Pans Exhibition, and was created Chevalier of the 
Legion d’Honneur In 1882 he became inspector of music in 
training colleges In 1888 he retired from the organistship of 
St , Paul’s owing to failing eyesight, and was knighted In 
1889 he succeeded Ouseley as professor of music in the univer- 
sity of Oxford, holding the post till 1899 Besides these pflicial 
distinctions he received a great number of honorary degrees: 
he was vice-president of the Royal College of , Organists, and 
president of the Plain-song and Medieval Music Society, the 
London Gregorian Association, and the Musical Association 
His compositions mclude four oratorios Gideon (1865), The 
Daughter of Jatrus (Worcester, 1878), St Mary Magdalen 
(Gloucester, 1887), Crucifixion (London, 1887), forty-two 
anthems, some of them very elaborate, many hymn-tunes, 
organ pieces, madrigals, &c His professorial lectures were of 
great value, and he made many contributions to the literature 
of music He was a man of wide influence, with a remarkable 
faculty of organization, and his work m regard to the conditions 
of the musical profession was of considerable importance His 
own music has many of the defects of his qualities, for his breadth 
of artistic views led him to admire and adopt many style* that 
are not tdways compatible with each other He died while on 
a hohday at Verona on the 31st of March 1901 

STAINES, a market town in the Uxbridge parbamentary 
division of Middlesex, England, on the river Thames at the 
junction of the Colne, 19 m W S W. of London on the 
London & South Western and Great Western railways Pop 
of urban district (1901), 6688 Breweries and mustard mdls 
employ many Jiands A rifle range for the Metropolitan Volun- 
teers and others was opened m 1892 A British village was 
situated here at the crossmg of the Thames on the mam road 
from London to south-western Britain, and the crossing was 
certainly one of the earliest bridged A grant of oaks from 
Windsor forest for the repair of the bridge is recorded m 1262 
The existing bridge, from the designs of George Rennie, was 
opened m 1831, after three bridges had failed m the previous 
forty years The name of Staines appears m the Domesday 
Survey, and it has been supposed that the town is so called from 
a stone which marks the limit of the former jurisdiction of the 
City of London over the lower Thames This is still considered 
to be the boundary between the upper and lower Thames In 
the immediate neighbourhood, though included in the parish 
of Egham, Surrey, is Rumumede Island, where Kang John 
sign<d the Magna Carta 

STAIR, JAMES DALRYMPLE, ist Viscount (1619-1695), 
Scottish lawyer and statesman, was born m May 1619, at 
Drunimurchie m Ayrshire He was descended from a family 
for several generations inclined to the prim iples of the Reforma- 
tion, and had ancestors both on the father’s and the mother’s 
side amongst the Lollards of K> le His father, James Dalrymple, 
laird of the small estate of Stair in Kyle, died when he was an 
infant, his mother, Janet Kennedy of Knockdaw, is described 
as “ a woman of excellent spirit,” who took care to have him 
well educated From, the grammar school at Mauchlme he 
went, m 1633, to the university of Glasgow, where he graduated 
in arts on the 26th of July 1637 Next year he went to 
Edmburgh, probably with the uitention of studying law, but 
the troubles of the times, then approaching a crisis, led him to 
change his course, and we next find h»n serving m the earl of 
Glencairn’s regiment in the War of the Covenant What part 
he took m it is not certainly known, but he was m command of 
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a troop when recalled m 1641 to compete for a regency (as a 
tutorship or professorship was then called) m the university 
of Glasgow He was elected in March Mathematics, logic, 
ethics and politics were the chief subjects of his lectures, 
and a notebook on logic by one of his students has been pre- 
served His activity and skill m matters of college business 
were praised by his colleagues, who numbered amongst them 
some of the leading Covenanting divmes, and his zeal in teaching 
was gratefully acknowledged by his students After nearly 
seven years’ service he resigned his regency, and removed to 
Edmburgh, where he was admitted to the bar on the 17th of 
February 1648 This step had probably been rendered easier 
by his marriage, four years before, to Margaret Ross, co-heiress 
of Balneil in Wigtown Stair’s practice at the bar does not 
appear to have been large, his talents lay rather in the direction 
of learning and business than of oratory or advocacy His 
reputation and the confidence reposed m him were shown by 
his appointment in 1649 as secretary to the commission sent to 
the Hague to treat with Charles II by the parliament of Scot- 
land The negotiation having been broken off througn the 
unwillingness of the young king to accept the terms of the 
Covenanters, Stair was again sent m the following year to Breda, 
where the failure of Montrose’s expedition forced Charles to 
change his attitude and to return to Scotland as the covenanted 
king Stair had preceded him, and met him on his landing in 
Aberdeenshire, probably carrying with him the news of the 
execution of Montrose, which he had witnessed 

During the Commonwealth Stair continued to practise at the 
bar, but like most of his brethren be refused in 1654 to take 
the oath of allegiance to the Commonwealth Three years later, 
on the death of Lord Balcomie, Stair was appointed one of the 
commissioners for the administration of justice m Scotland, 
on the recommendation of Monk His appointment to the 
bench on the ist of July 1657, by Monk, was confirmed by 
Cromwell on the 26th Stair’s association with the English 
judges at this time must have enlarged his acquaintance with 
English law, as his travels had extended his knowledge of the 
i ivil law and the modern European systems which followed it 
He thus acquired a singular advantage when he came to write 
on law, regarding it from a cosmopolitan, or international, 
rather than a merely local or national point of view His 
actual discharge of judicial duly at this time was short, for after 
the death of Cromwell the courts m Scotland were shut — a new 
commission issued in 1660 not having taken effect, it being 
uncertain in whose name the commission ought to run It was 
during this period that Stair became intimate with Monk, who 
IS said to have been advised by him when he left Scotland 
to call a full and free parliament Soon after the Restora- 
tion Stair went to London, where he was received with favour 
by Charles, knighted, and included m the new nomination 
of judges in the court of session on the 13th of February 
1661 He was also put on various important commissions, 
busied himself with local and agricultural affairs, and, like 
most of the Scottish judges of this and the following 
century, acted with zest and credit the part of a good country 
gentleman 

In 1662 he was one of the judges who refused to take the 
declaration that the national covenant and the solemn league 
and covenant were unlawful oaths, and, forestalling the deposi- 
tion which had been threatened as the penalty of continued 
non-compliancc, he placed his resignation m the king’s hands 
The king, however, summoned him to London, and allowed him 
to take the declaration under an implied reservation The 
next five years of Stair’s life were comparatively uneventful, 
but in 1669 a family calamity, the exact facts of which will 
probaWy never be ascertained, overtook him His daughter 
Janet, who had been betrothed to Lord Rutherfurd, was married 
to Dunbar of Baldoon, and some tragic incident occurred on 
the wedding night, from the effects of which she never recovered 
As the traditions vary on the central fact, whether it was the 
bride who stabbed her husband, or the husband who stabbed 
the bride, no credence can be given to the mass of superstitions 
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and spiteful slander which surrounded it, principally levelled 
at Lady Stair ^ In 1670 Stair served as one or the Scottish 
commissioners who went to London to treat of the Union, but 
the project, not seriously pressed by Charles and his ministers, 
broke down through a claim on the part of the Scots to what 
was deemed an excessive representation m the British parlia 
ment In January 1671 Stair was appointed president of the 
court of session In the following year, and agam m 1673, he 
was returned to parliament for Wigtownshire, and took part 
m the important legislation of those years m the department of 
private law During the bad time of Lauderdale’s government 
Stair used his influence m the privy council and with Lauder- 
dale to mitigate the seventy of the orders passed t^amst ecclesi- 
astical offenders, but for the most part he abstamed from 
attending a board whose policy he could not approve In 1679 
he went to London to defend the court against charges of 
partiality and injustice which had been made against it, and 
was thanked by his brethren for his success When, m the 
following year, the duke of York came to Scotland Stair dis- 
tinguished himself by a bold speech, m which he congratulated 
the duke on his coming amongst a nation which was entirely 
Protestant This speech can have been little relished, and the 
duke was henceforth his implacable enemy His influence 
prevented Stair from being made chancellor in 1681, on the 
death of the duke of Rothes 

The parliament of this year, in which Stair agam sat, was 
‘memorable for two statutes, one in private and the other m 
public law The former, relating to the testing of deeds, was 
drawn by Stair, and is sometimes called by his name The 
other was the infamous Test Act, probably the worst of the 
many measures devised at this period with the object of fettering 
the conscience by oaths Stair also had a minor share m the 
form which this law finally took, but it was confined to the 
insertion of a definition of “ the Protestant religion ”, by this 
he hoped to make the test harmless, but his expectation was 
disappointed Yet, self-contradictory and absurd as it was, 
the Test Act was at once rigidly enforced Argyll, who de- 
clared he took It onlv m so far as it was consistent with itself 
and the Protestant religion, was tried and condemned for treason 
and narrowly saved his life by escaping from Edinburgh Castle 
the day before that fixed for his execution Stair, dreading a 
similar fate, went to London to seek a personal interview with 
the king, who had more than once befriended him, perhaps 
rememtering his services m Holland, but the duke of York 
intercepted his access to the royal ear, and when he returned 
to Scotland he found a new commission of judges issued, from 
which his name was omitted He retired to his wife’s estate 
in Galloway, and occupied himself with preparing for the press 
his great work, The InstttuHons of the Law of Scotland, which 
he published in the autumn of 1681, with a dedication to the 
king 

He was not, however, allowed to pursue his legal studies m 
peaceful retirement His wife was charged with attending 
conventicles, his factor and tenants severely fined, and he was 
himself not safe from prosecution at any moment A fierce 
dispute arose between Claverhouse and Stair’s son, John, 
master of Stair, relative to the regality of Glenluce, and, both 
having appealed to the privy council, Claverhouse, as might 
have been expected, was absolved from all the charges brought 
against him and the master was deprived of the regality Stair 
had still powerful friends, but his opponents were more powerful, 
and he received advice to quit the country He repaired to 
Holland in October 1684, and took up his residence, along with 
his wife and some of his younger children, at Leiden While 
there he published the Deastons of the Court of Session between 
t666 and 1671, of which he had kept a daily record, and a 
small treatise on natural philosophy, entitled Phystologia nova 
experimentalts 

In his absence a prosecution for treason was raised against 

* Sir Walter Scott took the plot of his Bnde of Lamtnermoor from 
this incident but he disclaimed any inttnlion of making bir WUham 
Ashton a portrait of Lord btair 
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him and others of the exiles by Sir G Mackenzie, the lord 
advocate He was charged with accession to the rebellion of 
1679, the Rye House plot, and the expedition of Argyll With 
the first two he had no connexion, with Argyll’s unfortunate 
attempt he had no doubt sympathized, but the only proof of 
his complicity was slight, and was obtained by torture The 
proceedings against him were never brought to an issue, having 
been continued by successive adjournments until 1687, when 
they were dropped The cause of their abandonment was the 
appointment of his son, the master of Stair, who had made 
his peace with James II , as lord advocate in room of Mac* 
kenzie, who was dismissed from office for refusmg to relax the 
penal laws against the Roman Catholics The master only held 
office as lord advocate for a year, when he was “ degraded to 
be justice clerk ” — the king and his advisers finding him not a 
fit tool for their purpose Stair remained in Holland till the 
following year, when he returned under happier auspices in the 
suite of William of Orange William, who had made his ac- 
quaintance through the pensionary Fagel, was ever afterwards 
the firm friend of Stair and his family The master was made 
lord advocate, and, on the murder of Lockhart of (arnwath in 
the following year. Stair was again placed at the head of the 
court of session An unscrupulous opposition, headed by 
Montgomery of Skelmorlie, who coveted the office of secretary 
for Scotland, and Lord Ross, who aimed at the presidency of 
the court, sprang up in the Siottish parliament, and an anony- 
mous pamphleteer, perhaps Montgomery himself or Ferguson, 
the Plotter, attacked Stair in a pamphlet entitled The Laie 
Proceedings of the Parliament of Scotland Stated and Vindicated 
He defended himself by publishing an Apology, which, in the 
opinion of impartial judges, was a complete vindication 

Shortly after its issue he was created Viscount Stair (1690) 
He had now reached the summit of his prosperity, and the few 
years which remained of his old age were saddened by private 
and public cares In 1692 he lost his wife, the faithful partner 
of his good and evil fortune for nearly fifty years The massacre 
of the Macdonalds of Glencoe (Feb 13, 1692), which has 
marked his son, the master of Stair, with a stain which his great 
services to the state cannot efface — for he was undoubtedly the 
principal adviser of William in that treacherous and cruel deed, 
as a signal way of repressing rebellion in the Highlands — was 
used as an opportunity by his adversaries of renewing their 
attack on the old president His own share in the crime was 
remote , it was alleged that he had as a privy councillor declined 
to receive Glencoe’s oath of allegiance, though tendered, on the 
technical ground that it was emitted after the day fixed, but 
even this was not clearly proved But some share of the odium 
which attached to his son was naturally reflected on him 
Other grounds of complaint were not difficult to make up, which 
found willing supporters in the opposition members of parlia- 
ment A disappointed suitor brought in a bill in 1693 com- 
plainmg of bis partiality He was also accused of domineering 
over the other judges and of favouring the clients of his sons 
Two bills were introduced without naming him but really aimed 
at him — one to disqualify peers from being judges and the other 
to confer on the Crown a power to appoint temporary presidents 
of the court The complamt agamst him was remitted to a 
committee, which, after full inquiry, completely exculpated 
him, and the two bills, whose incompetency he demonstrated 
in an able paper addressed to the commission and parliament, 
were allowed to drop He was also one of a parliamentary 
commission which prepared a report on the regulation of the 
judicatures, afterwards made the basis of a statute m 1695 
supplementary to that of 1672, and forming the foundation of 
the judicial procedure m the Scottish courts for many years 
On the 29th of November 1695 Stair, who had been for some 
time in failing health, died m Edinburgh, and was buried in the 
ihurch of St Giles 

In 1695 there was published in London a small volume with the 
title A Vtndtcalton of the Divine Perfections Illustrating the Glory of 
God in them by Reason and Revelation, methodically digested — By a 
Person of Honour It was edited by the two Nonconformist 
divines, William Bates and John Howe who had been in exile in 


Holland along with Stair, and is undoubtedly his work Perhaps, 
it had been a sketch of the " Inquiry Concerning Natural Theology ” 
which he had contemplated writing in 1681 It is of no value as a 
theological work for Stair was no more a theologian than he was n 
man of science but it is of interest as showing the senous bent of his 
thoughts and the genuine piety of his character 

Stair's great lei'al work The Institutions of the Law of Scotland 
deduced from its Originals, and collated with the Civil, Canon and 
Feudal Laws and with the Customs of Neighbouring Nations, affords 
evidence of the advantage he had enjoyed from his philosophical 
training his foreign travels and his intercourse with Contmental 

J urists as well as English lawyers Unfortunately for its permanent 
ame and use much of the law elucidated m it has now become anti 
quated through the decay of the feudal part of Scottish law and the 
large introduction of English law especially in the departments Of 
commercial law and equity 

The Physiologia was favourably noticed by Boyle, and 13 inter 
esting as showing the activity of mind of the exiled judge who 
returned to the studies of his youth with fresh zest when physical 
science was approaching its new birth But he was not able to 
emancipate himself from formulae which had cramped the education 
of his generation and had not caught the light which Newton 
spread at this very time by the communication of his Principta to 
the Royal Society of London 

Stair was fortunate in his descendants “ The family of 
Dalrymple,” observes Sir Walter Scott, “ produced withm two 
centuries as many men of talent, civil and military, of literary, 
political and professional emmence, as any house in Scotland ” 
His five sons were all remarkable m their professions John, 
master of Suir (1648-1707), who was treated ist earl of Stair 
in 1703, an able lawyer and politician, who is, however, 
principally remembered for his part in the massacre of Glencoe, 
IS dealt with above Sir James Dalrymple of Borlhwuk, 
treated a baronet in 1698, was one of the principal clerks ot 
session, and a very thorough and accurate historical anti- 
quary Sir Htw Dalrymple of North Berwick (16152-1737) 
succeeded his father as president, and was reckoned one of 
the best lawyers and speakers of his time, he, too, was treated 
a baronet in 1698 Ihomas Dalrymple became phjsician to 
Queen Anne Sir David Dalrymple of Hailes (d 1721), who was 
created a baronet in 1700, was lord advocate under Anne and 
George I , and his grandson was the famous judge and historian. 
Lord Hailes {qv) 

Stair’s grandson, John, 2nd earl (1673-1747), who rose to be 
a field marshal, gained equal credit m war and diplomacy He 
was ambassador in Pans (17 15-1720), and, besides seeing service 
under Marlborough, was commander-in-chief of the British 
forces on the (. ontincnt in 1742, showing great gallantry at the 
battle of Dettingen He had no son, and in 1707 had selected 
his nephew John (1720-1789) as heir to the title, but through 
a decision of the House of Lords m 1748 he only became 
5th earl, after his cousin James and James’s son had suc- 
ceeded as 3rd and 4th earls John’s son, the 6th ekrl, died 
without issue, and a cousin again succeeded 7th earl, his two 
sons becoming 8th and 9th earls The 8th earl (1771-1853) 
was a general m the army, and keeper of the great seal of 
Scotland The 9th earl’s son and grandson succeeded as loth 
and nth earls 

For a fuller account of the life of Stair, see J Murray Graham 
Annals of the Viscount and First and Second Earls of Stair (1875), 
A J G Mackay, Memoir of Sir James Dalrymple, First Viscount 
Stair (1875), and Sir R Douglas Peerage of Scotland, new ed , 
by Sir J B Paul 

STAIR (0 Eng staeger, step, from sttgan, to climb, cf Ger 
sletgen, the root is also seen in “stile” and “stirrup”), m 
architecture, the term (Fr escalier) given to a series of steps 
rising one above the other, either in one straight line or with 
returns, or round a newel, or open well-hole, either square, 
rectangular, circular or elliptical A senes of continuous steps 
is called a “ flight ” The ordinary staircase of two flights with 
landing between is known as a “pair”, “two pair back” 
therefore would be the room at the back on the second floor, 
in houses where the space occupied by the staircase is very 
limited there is no landing, but the stairs wmd round the coma- 
post or newel, and are known as “ winders ” 

The steps of a stair consist of “tread” and “riser,” the 
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respective dimensions of which vary according to the impor- 
tance of the staircase and the space which has been given to it, 
in external flights or stairs, such as those at Persepohs, the 
tread is so wide and the riser so small in he ght as to allow of a 
horse ascending, and generally m garaen terraces there is the 
same slight rise For the stairs of a palace or municipal build- 
ing, 14 in tread and 5 in riser would be required, but as a 
rule 12 in tread and 6 in riser is adopted In the stone staircase 
in the palace at Cnossus m Crete, the treads were 18 m and 
the risers in In ordinary houses 9 m or 10 m is generally 
given for the tread, and in to 7 in for the riser In the 
stairs leading to lofts, and in yachts or steamers, the ascent is 
much steeper, having sometimes lo in rise and 5 m tread 
The series of stairs provided to ascend from one floor to 
another when enclosed with walls is known as a staircase {qv) 
Unenclosed flights of steps placed in front of a building are 
known by the French term perron {q v ), usually applied 
to a structure like the horseshoe staircase of the palace at 
hontamebleau, the stairs of which are carried on a support 
independent of the mam wall of the palace From this point 
of view the great return flight of s^^eps at Persepohs might be 
looked upon as a staircase, because on one side the steps are all 
embedded in the mam wall of the platform 

Belonging to the same type are the great flights of steps 
which led to the successive stages of the Ziggurats or Assyrian 
stage towers, those m front of the Propylaea, leading to the 
Acropolis at Athens, the stairs leading to the Propylaea (150 ft 
in width) at Baalbek, others in Palmyra, and generally all the 
Roman temples In medieval times should be included the 
great flights of steps which stood in front of the cathedrals of 
Europe, some of which, as those at Le Puy in France, Ste Gudule 
at Brussels, the cathedral at Erfurt in Germany, S Miniato at 
Florence in Italy, and others, still exist, not having yet been 
buried by the gradual raising of the ground level in great towns, 
also the immense flights of steps in Rome, leading up to the 
Trinita del Monte and the Capitol, and those found in all towns 
built on hills, when an architectural composition has guided 
their plan 

In Egyptian architecture inclined planes took the place of 
stairs, as in the sloping corridors of the Great Pyramid, the 
descent leading to the temple of the Sphinx, and the approaches 
to the two temples of Deir el-Bahri, one of them the oldest 
temple found Inclined planes were also provided in front of 
some of the Greek temples, where the steps of the stylobate 
were of great height, similar contrivances were adopted by the 
Mahommedans in Egypt to ascend the minaret of Ibn Tulun 
and el Hakim, in the great circular tower at Amboise, and in 
the fallen campanile of St Mark’s, Venice (R P S ) 

STAIRCASE, the term usually applied (Pr cage d'escalier, 
Ger Treppenhaus) to the stairs leading to the upper floors 
in a building, including the enclosure walls In the ordinary 
house a single staircase only is provided, in larger ones a second 
or service staircase, in those of more importance, especially 
where the principal reception rooms are on the first floor, a 
grand staircase leading to the latter, and other subsidiary stairs 
or staircases 

Architecture — Among the earliest examples arc those found 
in P^gypt, generally built in the thickness of the walls, as in the 
pylons and temples, a remarkable example was found by Dr 
Arthur Evans in Cnossus, m Crete, consisting of a staircase m 
stone, 6 ft wide, with return flights of stairs, rising through 
two floors, the staircase in the temple of Zeus at Olympia 
leading to the gallery, is supposed to have been in wood, but 
in some of the Greek temples have been found stairs in stone 
with return flights In the labularium at Rome there is a long 
flight of 67 steps leading up from the Forum to a hall at the 
back, but otherwise there are few examples of ancient Roman 
staircases, and none of any importance have been found in 
Pompeii Of medieval staircases the principal examples are 
those in stone built round a circular newel, to provide means 
of ascent to the various stages of the church towers One of 
these, at St Culles in Provence, is covered with a semicircular 


rising vault, which is known as Vis St Gilles, some of these 
circular staircases are 12 ft in diameter, others, like those in 
the campanile of Pisa, are built m the thickness of a circular 
hall with well-hole m centre In the 15th century some of the 
stone staircases leading to the rood loft, with open tracery round 
the edge, are of great elaboration and beauty, as at St Maclou 
Rouen In the i6th century in France, in the chateaux of the 
Loire, are many examples, among which the circular staircases 
at Blois, two of them in square towers, the third octagonal in 
plan and on one side open at intervals to the court, has a 
great circular newel enriched with arabesque carving, and a 
rising elliptical barrel vault with ribs and bosses In the 
chateau of Chambord the great staircase in the middle, which 
is built round a circular well-hole, has two separate flights, one 
over the other, so that, starting from opposite sides on the 
ground floor, two persons could ascend without seeing one 
another At Azay le Rideau, Loire, and in the chateau of 
St Germain-en-Laye, the staircases m return flights are built 
between walls, and the same is found in the ducal palace at 
Venice and most of the palaces of Rome At Venice, in the 
Palazzo Minelli, the staircase is in a circular tower with open 
arcades and balustrades The most famous staircase in Spain 
IS that in the north transept of Burgos Cathedral, remarkable 
for the magnificent iron-work of its balustrade, and in England 
the staircase leading to the hall of Christ Church, Oxford, with 
a magnificent fan vault, is a fine example In the i6th and 
17th centuries in England the grand staircases of the great 
mansions were usually in wood, the finest examples being those 
at Hatfield, Knole, Audley End, &c They would seem also 
to have been regarded as part of the great entrance halls, but 
in France and Italy they assumed greater importance, being 
always in stone or marble, with colonnades or arcades round the 
staircase on the first floor Of these there were three types 
The first is the straight staircase with two or more landings, of 
which examples existed in Pans in the Tuileries and the old 
Hotel de Villc, having been reproduced in the new Hotel de 
Ville, and the staircase in the Vatican The second is the 
staircase with return flights right and left, at the top of a 
first flight, sometimes built in long rectangular halls, but un- 
satisfactory owing to the want of concentration and to the 
difficulty of deciding whether to turn to the right or left at 
the top of the first flight, examples are in the Herrenchiemsee 
Palace, Bavaria, the Palazzo Reale at Naples, the Madama 
Palace a* lurin, and the government offices in London In 
the new opera house in Pans, J L Garnier {qv) solved the 
problem better b> placing his staircase m a square hall, which, 
seen from the first floor surrounded with op^n balconies, forms 
one of the finest staircase halls known The third alternative 
IS that of the staircase in three flights, built round a square 
well-hole, of which the staircase in Holford House is the best 
example The vestibule staircases in Genoa which lead to a 
raised ground-storey, such as those in the Palazzo Durazzo, or in 
the university, are extremely fine m effect and are executed all in 
white marble As the vestibules are open to the narrow streets. 
It is possible that the title of the “ marble palaces of Genoa ” 
refers to those marble staircase halls, because the external walls 
of the palaces are either in ordinary stone or in brick covered 
with stucco (R P S ) 

Construction — The primary object of ''tairs, m house-building, 
is to afford a safe and easy communication between floors at 
different levels To make the t ommunication easy the “ rise ” 
and width (or “ tread ”) of the steps should be regular and 
suitably proportioned to each other with convenient landings , 
there should be no wmding steps, and the rail which is fixed to 
render the use of the staircase safe should be strongly fixed 
with its top at a convenient height for the hand 

The first person that attempted to fix the relation between the 
height and width of a step upon correct principles was, we beheve 
Blondel in his Cours d architecture His formula is applicable to 
very large buildings but not to ordinary^ dwellings A^itd, who 
investigateil the subject at length (in Handrails and Staircases) 
gives the following rules for different proportions of treads and 
risers 
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Width of tread 
!□ inches 


12 

iii 

II 


Height of rise 
m inches 
5i 


5i 


6 


loj 6t 

lo 6| 

94 

9 7 

These dimensions give angles of ascent varying from 24* to 37® 
The projection of the nosings is not reckonefl in the width of the 
treads and must be added to determine the full width of the treads 
It will be seen upon examination that these proportions may be 
expressed in the following simple formula 23 = twice the rise in 
inches + the tread m inches An American rule is to make the sum 
of the ns© and tread equal to 17 or 17 J in 

The forms of staircases are vanous the simplest being a straight 
flight, which type should only be used to a low storey In towns, 
where space cannot be allowed for convenient forms they are often 
made angular circular or elliptical with winding steps or are 
construct^ of composite form partly straight and partly circular 
In large buddings, where convenience and beauty are trie chief objects 
of attention, winding steps are seldom introduced when it is possible 
to avoid them Well designed stairs should be planned as simplv 
as possible, to afford easy and con\ enient access to the higher level 
The staircase most be placed in a position easy of approach, and 
convenient for both the lower and upper apartments It must be 
well ventilated and lighted — the absence of sufhcient light may 
prove the cause of serious accidents At no part should the head 
room (that is the height between the level of a tread and that 
portion of the structure immediately above it) be less than 7 ft 
Straight flights should be composed of not less than four and not 
more than twelve steps If it is desired to continue more than this 
number q 1 steps in a straight line a landing equal in length at least 
to the width of the stairs should be provided before starting up the 
next flight Winders should be avoided if possible but should they 
bo found necessary it is advisable to put them at the bottom of i 
flight rather than at the top the reason being that should they 
be the cause of an accident the unfortunate individual will not have 
far to f ill 

Besides the straight flight of stairs stairs may be designed in 
almost numberless ditterent ways to suit the position which they are 
to occupy or with a view to architectural eftect but whatever 
position or form they are made to take their chief purpose of provid 
ing convenient and easy access to a higher level must be steadily 
borne in mind Some of the most ordinary forms from which 
staircases of a more ambitious ch<iracter are elaborated are the 
dog legged or newel stair, open newel stair geometneal stair, circtUar 
newel stairs (see flg x)« 




The newel or dog-legged stair is so termed from its supi>osed 
resemblance to a dog s hind leg In this form the staircase is divided 
in width into two equal parts and the outer string of the upper 
return of the stairs rises in a vertical plane immediately abov e that 
of the lower flight There is therefore no well-hole in this form of 
construction (see fig 4 plan and section) 

Open newfl stairs as in the previous example, have newels placed 
at the angles, but are so auranged as to enclose a well This is more 
convenient for the distribution of light than the dog legged stairs 
especially when the lighting is effected by means of i lantern sky 
lignt placed at the top of the staircase 


Geometneal states usually enclose a well, which may vary very 
much in size and shape from merely a narrow sht between the flights 
to a square opening admitting of ample ventilation and lighting 
This form has continuous strmgs and handrail, and may be rectangu- 
lar, circular or ellipt cal in plan although it is especially adapted for 
the curved forms and most satisfactory when so treated Such 
stairs are more difficult to construct than the newel stairs already 
mentioned and lack their sticngth, as m the absence of the strong 
framed newel posts the handrail depends for support entirely upon 
the balusters, which must therefore be very securely fastened to the 
treads Wlien wood balusters for the most part ire used bars of 
iron are often introduced at intervals to afford additional stiffness 
Circular geometneal stairs are built on a circular plan aiound a well 
Each step is necessarily a winder radiating from the outer string to 
the wall string If in wood they must be very carefully frimod 
especially if the well-hole is small, owing to the difficulty of intro- 
ducing proper carnages for support and the number of pieces of wluch 
the work must be built up on account of its curvature This type 
of stairs IS more suitable for building in stone, and in this case support 
IS obtained by pinning the end of the stone step well into the wall 
and supporting each step upon the one below 1 he balusters and 
handrail also, in the case of stone, are much more firmly fixed by the 
former, which are usually of iron, being let into mortises in the tread 
or end of the stop and run in with molten lead and caulked to secure 
a firm fixing 

Soltd newel or spiral stairs are circular or polygonal on plan and 
built around a central pillar or newel which may be square poly 
gonal or circular in section This also is a form of stair-building 
ispeciiUy suitable for erection in stone the central newel being 
formed on the step itself and the other end well pinned into 
the masonry of the wall Each succeeding step should be dowelled 
at the newel to the one below and should lap for a matter of two or 
three inches at least for its entire length over the one below and in 
this way obtain extra support 

The newel stair was at its best in Elizabethan and later Renais- 
sance times The older form of staircase with circular newel and 
narrow winding steps was found ill adapted to the altered conditions 
when convenience and elegance were becoming more sought after 
The designers of this period found in the open newel stair a construc- 
tion capable of being developed into a dignified and beautiful 
feature of domestic architecture and they certainly brought out 
Its jiossibilities in a remarkable manner Ihis is evidenced by the 
many fine examples handed down to us by the architects of the 
Tudor period to be found in the great mansions which date back to 
the time of the early Rcii iissance Steps were arranged in broad 
short flights with wide treads and easy nse Landings were freely 
used and in many casts were large enough to be used as galleries 
for the display of pictures The work was generally solidly executed 
m oak, and carvid and moulded decoration was lavished upon 
every detail The newels, mut h t nriehed, were frequently carried 
up to the ceiling and formed a portion of the arcading which was 
often a prominent feature around the well In the period of the 
later Renaissance the newel principle of construction was stiJl 
retained and the mam features were the same, but they were planned 
with longer flights and the manner of decoration partook of a more 
severely classic nature One of the first examples is that of the 
Chateau de Blois, and of modern treatment that of the Grand Opera 
House Pans In the period of the Georgian era the geometrical 
staircase was much favoured and very generally used in domestic 
buddings Although more difficult to build it must be admitted 
that this type of stair is not so satisfactory in a number of ways as 
the newel form With its continuous curving strings and handrail 
it has a certain elegance of its own but in principle of construction it 
IS not so good, nor can it compete with the open newel stair in 
regard to the case with which the latter lends itself to schemes of 
artistic decoration As before remarked however, it is well adapted 


for stairs circular and elliptical in plan 

Expenenco has proved concrete to have fire-resisting properties 
of the most effective character, and it does not possess the propensi 
tand,na ties for splitting Coaermts 

Ill ■ the action of 

heat that belong 

jj n to stone Steel or iron 

I I ^ 1 1 f often employed as an 

n I) ^ additional support for 

J stone and concrete stairs 

[} 1^ -'" In the case of concrete 

^ work iron bars are fre- 


St^ statrx—span irtl te 


quently embedded in the 
steps for their full length, 


or their full length, 
D in this way hidden 



Fig 2 


from sight while at the 
same time serving the pur- 
poses of support When 
a more ornate appearance 
is desired than is obtained 
by the use of plain concrete 


the steps may be encased in other material to secure a nchi r effect 
Marbles tiles and mosaic ire the [irincipal m itenals used lor this 




STAIRCASE 765 


purpose Stairs of fine concrete to which is given the name of 
*' artificial stone ’’ have largely superseded those constructed of 
genuine stone It is very strong and capable of being further forti- 
fied bv the introduction of steel core bars without detriment to 
its appearance , it is consistent in quality and special shapes 
are readily moulded , it 13 very hard-wearing, especially when the 
aggregate consists of a hard nature such as gramte chippings 
Ino stairs are built by pinning each step in the wall cither at one 
or at both ends In the first case they are termed canttleier or 
hanging steps, and it is advisable to use steel reinforcement and pm 
the end of the step at least 9 in 
into the wall When fixed at 
both ends the pinning need not 
be so deep, and unless the stairs 
arc very wide the steel core m ly 
be omitted The steps arc either 
rectangular or spandrel shaped 
m section (figs 2 and 3) the 
former are strongir and easier 
to fix than the latter, which, 
however, give a better appear- 
ance and can be finished with a 
plain smooth soffitt Iron balus 
ters are gener illy used for stone 
and concrete staircases, and are 
fitted with lug terminations which are let into dovetailed mortices 
fonned in the top or side of the stair tread and held fast by 
molttn lead, neit Portland cement, ora mixture of sulphur and 
sand 

The constrdction of i\ood staircases form^ a spccirl branch of 
Ihc joinery craft, and many books have been written on the subject 
. Numerous methods of setting out the liandrails have 
and Han^ been put forward by different authors, among them 
ralllnr ‘ fhe tangent system, which gives exei llenl results 

* at perhaps the smallest cost compatible wifh good work 
It is noteworthy th<it the common practice m England with regard 
to wood stairs is to frame and form the finished work in the workshop 
and fix it bodily in the position it has to occupy In Amenea 
especially m the eastern states, the finished staircase is built uj) 
puce by piece upon a rough framework which has boon used by the 
workmen during the erection of the carcase of the bmklmg In 
many instances the strings consist of casings an<l panellings nailed 
upon the rough skeleton work 

Stairs are built m many kinds of materials, such as wood, stone 
concrete, iron and brick Often two or more kinds of malr rials 
are used in the same staircase, as when oomstructions of concrete 
or stone are reinforced with iron or steel It is common also to 
fit to a staircase handrails, balusttrs and n< wels of a cliffc rent n iturc 
from the steps themselves. The span<lrcl or triangular sh apt d 
space between a flight of stairs and the floor is frequently tmlosrd 
with wood-panelled framing anti fitted with a door so that it may 
be made use of for cupboard accoiimiodation 

There arc a number of technical terms etmncclcd with staiicascs 
which require some explanation to enable the drawings to be easily 
understood 

Staircase — This comprises the whole of (he stair construction, 
and IS the name given to the space or enclosure which contaius 
the stairs 

Well hole, the open space enclosed by the stairs 

Flight, a continuous senes of steps between two lendings 

Landing, a platform forming a kind of halting pla< e between 
two flights of stairs A quarter-space landing forms a space, usually 
i rectangle, equal in width ind length to the breadth of the tvio 
flights which it separates A half-space landing extends the totil 
width of the staircase 

Flier —Fliers are steps that have the nosings of the treads parallel 
one to another 

Winder — This is an angular-shaped step A winder fitted into 
a wall angle is ofti n termed a kite winder, from the fact th it it 
resembles a kite In planning stairs the width of the winder tread 
at a distance of 18 or 20 in from the handrul should equal the 
width of a flier 

Curtail Step — Ihis may be cither a fhci or a windi r One or both 
ends of the stej) arc pi ejected to form a base for the new (I and are 
shaped to a scroll which often follows the line of the curve terminat- 
ing the handrail It is usually the sttp or steps at tho base of a 
staircase that are formed in this way 

Bui’ nosed step, otic having a blunt rounded end It may be 
shaped to a quarter or half circle 

Dancing Stairs —The introduction of winders in geometrical 
staircases brings about awkward complications in the curve of the 
handrail and strings, for tho width of the winding steps at the hand 
rail being much less than that of the fliers, while at the same lime 
the rise is necessarily equal, causes an unsightly kmo m the handrul 
and in the strings To obviate this the whole of the steps are made 
to dance, that is, they are all shaped as winders in order to divide 
the going equally between them and thus obtain a regular slope 
for the strings and handrail Often the first and last three or four 
steps of a flight arc made 01 Jinary fliers In a polygonal or elliptical 
staircase the whole of the flight is constructed m this wav so as to 


obtain a regular sweep up from the bottom to the top step Each 
step may be divided into several different parts such as the tread, 
the rtsdr and the nosing The tread is the honzontal upper surface 
of the step which supports the foot when ascending or descending 
the stairs The riser is the upnght member of a step which supports 
the tread It fills m the vertical space between the nosing of one 
tread and the back ed'>e of the one btlow The edge of the tread 
usually projects some little distance beyond the face of the riser 
and IS formed into a rounded or mouldea nosing Stone stairs and 
those of concrete usually have each step formtd separately in a 
solid piece of stone of square or triangular section, and these are 
fixed in position by be mg pinned into the wall at one or both ends 
with each step resting upon the back edge of tho one below Stairs 
of costly marble are frequently built up m a manner somewhat 
similar to that adopted for wood construction 

Rise, the vertical distance between the surface of one tread and 
that of the next 

Going, the honzontal measuiement between two adjacent risers 
In Anifrica this is termed the run 

Newels strong posts occurring at intervals m a newel staircase 
They are placed at the ends of flights where junction is made to 
landings, at turnings, and at the top anti bottom of tho staircase 
They should be strongly framed in the stair construction, and have 
the string and h indrail housed into them Newels are sometimes of 
iron, and m large stone staircases of stone They are frequently 
of elaborate form and often designed as a pedestal carrying a lamp 
or statuette, or they may be earned up to form part of some orna 
mental framing around the staircase In Amenea the newel is the 
main post whtre the stairs begin, and the remaiiwler of tiic posts 
use d m the framing are termed angle posts 

Handrail — This is a rail commonly of hard wood which runs up 
at the same slope as the stairs at a height above the nosing line of 
about 2 ft 8 in (tliat is 3 ft minus half a nse) to the upper surface 
of the rail On the level, such as on landings, it us usually fixed 
3 ft above the surface These are the heights at which a handrail 
IS found to give most assistance to persons going up or down stairs 
Handrails are made in other matcnals such as iron and bronze 
A handrail is generally upheld by balusters, which are vertical bars 
or posts filling in the space between the handrail and the string or 
the treads They are made m many shapes and in many different 
materials such as wood, iron, bronze, stone and marble Sometimus 
m the j)lacc of balusters the space usually occupied by them is filled 
in with scrollwork of wrought or cast iron or bronze, or with panels 
of wood ptrforated, perliaps, and richly carved 

Core rail — ^n iron band is frequently usedm geometrical stairs 
to give extra strength and stiffness to the handrail It is generally 
about ^ 111 lliick, being screwed into a groove formed in the under- 
side of the handrail It is especially necessary for the curved 
portions of the liandrail, where the gram of the wood is often cut 
ac ross 

Stung — Stnngs are the members that carry the treads eind risers 
which m wood stairs are housed into them or else fitted into notches 
rut in the stnngs to receive them In the former case the supporting 
member is termed a close string, but if notched out for the steps it 
IS known as a. cut string (see details, fig 4) A cut and mitred strin^ 
is similar to this last, but has the vertical cut of each notch splayetl 
and the riser is mitn d to it so as not to show the joint Stnngs are 
cither wall strings or outer strings the former are fixed against the 
wall, the latter run up from newel to newel or in geometneal stairs 
ramp and curve according to the nosing line Rough strings or 
rough carnages are placed between the inner and outer stnngs to 
afford additional support to the treads and nsers, and rough brackets 
iliout I in thick arc fitted into the stops and spiked to the 
earn iges 

Ramp — This is a concave curve formed m one plane when 
changing the direction of the handrail or stnng In Amenea it is 
known as an easing 

Knee — Ihis is a convex curve in one dnection When used in 
conjunction with a r imp it forms a swan wer A,vvhich is a combination 
of ramp ami knee 

Wreath — This is a curve formed both horizontally and vertically 
in the handrail or stnng It is often necessary in geometrical stairs 
where a change of direction takes place 

Although more in the nature of a michanical lift or elevator than 
a stair, moving stairways may pc rhaps find a place in this article 
owing to their resemblance and to tne fact that their „ . 

objcHit is to convey tho passenger quickly ard easily 
to a higher level without the necessity of a tedious 
climb up stairs, or of a wait such as is often entailed with a 
vertical lift The contnvance consists of an endless inclined 
platform formed of links bolted together, which allow it to travel 
round wheels fixed at the top and bottom of the stairway and hidden 
within its framing This is kept in continual motion by mechanical 
means, usually by an eUctiic motor, which causes it to travel at 
the rate of about 100 ft a minute The handrail also moves at 
the same rate, so that a passenger merely steps on to the lower portion 
of the stair, places his hand upon the handrail and is earned swiftlj 
and safely up to the next flcxir, where he is deposited without any 
effort on his part Ihe process of stopping on and getting off the 
stairway is amazingly simple and without any element of d inger 
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to thi jjasscngcr Eor high buildings, underground railways and 
Similar positions, a spiral form is used which winds round m a circular 
shaft to tjle highest level and returns m the opposite direction in 
a similar manner, taking up and setting down passengers as it 
revolves Although this type of elevator is probably not so rapid 
as the vertical lift working in a straight line to the point it is desired 
to reach, its great advantage is that it dots away with the waiting 
which often causes so much annoyance with ordinary lifts 
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Ihe by laws of the London County (/Otincil contain many stipula 
tions regulating the tnnstruction of staircases, and these artsummar- 
. utdbtlow In ivtry public or other building of more than 

125,000 tub it constructed to be used as a liwtllmg for 
SI parate families the floors of lobbies, corridors, passages, landings, 
ind also the flights of stairs, shall be of lire resisting materials The 
principal staircase of every dwelling house shall be ventilated by 
means of a window or skylight opening directly into the external air 
In buildings octupitd in separate tenements by more than two families I 
the common stair^se shall be ventilated upon each storey above | tion from the roof of the arch In a very simiUr manner 


mgs, and if possible chased into the wall to avoid projection The 
roof over the staircase shall be of fire resisting matenaJs Separate 
exits are required for different parts of the theatre or hall 

The Factory and Workshop Act 1901 contains somewhat similar 
conditions, but m this case the staircases communicate with each 
floor and the roof The minimum width of tread shall be 10 In 
and the maximum nse 7J in Steps of spandrel section may bo 
used having a thickness of 3 in at the smallest part for staircases 
3 ft 6 in wide, and not less than 4J in thick for 
staircases 4 ft 6 in wide External fire escape stairs 
must be constructed with dead bearings and without 
cantilever work They must comply with the rccpiire- 
ments for enclosed staircases as regards width, going, 
width of treads, height of nsers doors, handruls, &c 
They must deliver at the ground-level into a public 
way or some large space Where in gtntral use the 
treads must be of non slippery matenal as distinguished 
from perforated iron or chequered iron plates 

The second schedule of the London Building Act 
1894 sets forth the materials tliat are deemed fire resist- 
ing under the act, and specific m the case of staircases 
" oak or teak or other hard timber with treads and 
nsers not less than 2 in thick ” 

The law regulating the construction of buihlmgs in 
the city of New York provides tliat stairways serving 
for the exit of fifty people must, if straight, be at 
least 4 ft wide between railings or between walls, and 
if curved or winding 5 ft wide, and for every additional 
fifty people to be accommodated 6 m must be added 
to their width In no case shall the risers of any stairs 
exceed 7J in in h( ight, nor shall the treads exclusive of 
nosings be Uss than 10 J in wide in straight stairs In 
circular or winding stairs thi width of the tread at the 
narrowest end shall not be less than 7 m ” 

Authoritjfs — The principal works of reference on 
this subject are J Riddell, Car^benter, Joiner, Stair- 
bmlder and Handratler, W H Wood, Stair Building 
and Handrailing J H Monckton, Stair Building in 
iH Various Forms J Ncwland, Carpenter and Joiner s 
Assistant, G L Sutcliffe, Modern Carpenter, Joiner 
and Cabinetmaker W Mowat, Handrailing and Stair 
Building, W R Fuichase, Practical Masonry, F E 
Kidder, Building Construction and Superintendence, 
pt 11 (J Bt) 

STALACTITES (Gr o-ToAaxTo?, from a-TaXdcrtrdv, 
to drip), pendent masses formed where water con- 
taining mineral solutions drops very slowly from 
an elevation They are seen, for example, beneath 
bridges, arches and old buildings as water per- 
colating through the joints of the masonry has dissolved very 
small quantities of the lime present in the cement and mortar 
between the stones On exposure to the air part of the water 
evaporates and the solution of carbonate of lime becomes 
supersaturated, a deposit of this substance ensues and as the 
drop continues to fall from the same spot a small column of 
white calntc very slowly grows downwards in a vertieal dircc- 


the ground storey by windows or skylights, or othciwise adequately 
ventilated Staircases in churches, chapels, public halls, lecture 
rooms, exhibibon rooms and buildings for similar purposes arc 
subiect to the following conditions Stairs shall be supported and 
enclosed by brick walls at least 9 in thick The treaels of each 
flight shall be of uniform width, and stairs, corridors or passages 
shall bo 4 ft 6 m wide unless the building is for the accommodation 
of less tlian two hundred persons, when it may be 3 ft 0 in wide 
If for more than four hundred persons thi width must increase by 
6 in for each additional hundred persons up to a maximum of 9 ft 
Staircases 6 ft wide and upwards shall be dmdtd by a handrail 
Two staircases may be substituted lor one largo one, each to 
be two thirds the width requirc<l for the single stair, but not less 
than 3 ft 6 in Accommodation upon different levels must be pro 
vided with separate stairs leading directly to the street or open 
Fxit doors must open outwards Under the theatre regulations 
dated 1892 the same widths hold good, but the minimum width is 
increased to 4 ft 0 m Fvery staircase for the use of the audience 
shall hav e solid square section steps of approved stont or concrete, 
with treads of umforra width not less than 1 1 in wide or nse greater 
than 6 in Winders are prohibited, and the flights must have not 
more than twelve steps nor less than three steps each Both ends 
of each step shall be pinned into the wall The several flights shall 
be supported and enclosed on all sides by brick walls not loss than 
g m thick earned down to the level of the footings Not more than 
two flights of twelve steps each shall be constructed without a turn 
landings to be 6 in thick, square on plan and supported under the 


stalactites of ice are produced in frosty weather as the water 
dropping from eaves of buildings, beams, branches of trees, 
&( , very gradually freezes Other minerals than ice and 
ealcite often occur in stalactitic growths Thus we find m 
mines and m the cavities of mineral veins stalactites of limonile, 
fluorspar, opal, chalcedony and gibbsite These stalactites 
are never of great size, usually not more than 2 or 3 in in 
length, and probably the method of origin is exai tly the same 
as that of the larger and more common stalactites of ue and of 
calcitc 

The conditions essential to the perfect development of stalac- 
tites appear to be (i) a very slow trickle of water from a fissure, 
(2) regular evaporation, (3) absence of disturbance, such as 
currents of air If the discharge of water is fast, irregular 
encrustations may be produced, or the precipitate of solid matter 
may be entirelv washed away by the mechanical force of the 
currents Changes of temperature will interfere with evapora 
tion, sometimes accelerating and sometimes retarding it, and 
the stalactites tend under such circumstances to stop growth 
or to develop irregularities and excrescences Currents of 
wind produce the same effect For these reasons ice stalactites 


middle "by 9 in brick arches A continuous Jiandrail supported «iost readily on calm eold nights, and stalactites of ice or 

on strong metal brackets to be faxed on both sides of steps and land- | calcite are seen in greatest perfection m the interior of caves. 
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where the iun’s light does not penetrate, the temperature is 
steady, and there are no strong currents of air 

In all limestone caves stalactites form in great abundance 
as glimmenng white columns covered with a thin film of water 
The great caves, such as those of Adelsberg (in Stvna), Jenolan 
(Australia), the Mammoth Cave (Kentucky), the Gausses district 
m Prance, and the grottoes of Belgium are divided into chambers 
which are richly festooned with stalactites, and fanciful names 
are given to various groups according to their similarity to 
different objects, natural or artificial Ice caves of considerable 
size occur in the Antic and Antarctic regions, and are draped 
With ice stalactites often wonderfullv like those of limestone 
caves 

Where the water drops upon the floor of one of these caves 
evaporation still goes on and an encrustation forms whuh mav 
cover the whole surface as an irregular sheet If the air be 
perfectly still, however, the drop which falls from a stalactite 
on the roof will always land on the same place and a pillar of 
deposit will rise vertically, till in course of time it meets and 
)Oins with the stalactite above In this wav a column is pro- 
duced, which sometimes has a graceful form with a long straight 
«haft expanding somewhat at its upper and lower extremities 
As the stalactites thicken bv deposit of layer upon layer of 
carbonate of lime, they rarely continue to be cylindrical but 
assume tapering forms with irregular surfaces They seldom 
branch, but sometimes they give off ex< rescences which may 
curve upwards or downwards and occasionally long thin stalac- 
tites take their rise from these and grow downwards parallel 
to the mam stalactite I^arge stalactites may be three or 
four feet thick, but m that case they have usually formed bv 
the coalescence of adjacent ones which enlarged till they met 
and were then covered with a continuous layer of deposit 
Single stalactites 2 ft in diameter are not rare It is known 
that thev arc of very slow growth, and much speculation has 
gone on regarding the length of time required for the formation 
of some of the largest stalactites From data obtained by 
measurement of the rate of growth at the present day it has been 
estimated that as much as two hundred thousand years may 
have elapsed since certain thiik stalactites began to grow 
We know that many caves are of great antiquity from the fossil 
remains they contain, bjt these estimates are probably ill- 
founded, seeing thit there is no certainly that the conditions 
have remained the same during the whole period of growth 
Sir Archibald Geikie records that stalactites m in diameter 
had formed beneath a bridge m Kdinburgh whah was a 
hundred years old, in caves, however, the rate of formation 
IS rarely so great as this Inscriptions on stalactites m the 
Adelsberg cave after thirty years had been covered with a 
scarcely perceptible film of new deposit In one of the Moravian 
caves a stalac tite, about as thick as a goose quill, was broken 
ac ross m 1880 and m 1891 it had grown three or four centimetres, 
from careful observations it has been calculated that one 
of these stalactites, 7 ft long, may have been formed in 
4000 years The stalagmitic crust on the floor of caves is 
usuallv mixed with blocks which have fallen from the roof, 
sand, mud and gravel carried m bv floods and the bones of 
animals and men which have inhabited the cave if it had an 
accessible entrance Its formation must have been interrupted 
by many changes in the physical c onditions of the distnct, and 
consecjuently it often occurs in layers which alternate with beds 
of a different char liter 

Some particulars ngarclmg the internal structuK and growth of 
stalactites have been ascertained by Professor W Rinz of Bnissels 
The first stage of i very stalactite is a low circular nng of deposit on 
the roof of the cave 1 he diameter of this ring corresponds to tho 
breadth of a drop of wati r which is so large that it is on tho point 
of falling At tno outer surface of the drop evaporation goes on 
and supersatiiration results in the deposit of a thin nng shaped band 
At the centre of the drop no deposition takes place, and as this goes 
on after some time a short tube is produced, the width of this tube 
is about 5 millimetres and is tairly constant Tho tul>e very slowly 
lengthens as deposit gathers at its lower end water is constantly 
dropping from it and its mttn ir is always full Ven little material 
IS deposited except at the orifice— hence in manv caves long straight 


tubular stalactites can be seen not much more than a quarter of 
an inch wide, and with delicate tlun walls A little water, however, 
mikes its nay from the interior to the outside of the tube aud is 
exposed to evaporation there, consequent!}’ the tube walls gradually 
grow thicker The end of a simple tubular stalactite of this type 
has small sharp teeth or points which arc the comers of crystals 
Ihcse have tho rhombohedral faces of calcite, and are usually of a 
simple description their corresponding faces are parallel, and an 
examination of the matenal of the tube proves that the whole mass 
has the same crystalline structure We mav in fact, describe these 
stalactites as rounded, tubular crystals continuously growing but 
piovidetl with crystalline facets only at their lower ends Small 
1 itcral passages sometimes allow the wati r to escape from the interior 
of the tube and their apertures become surrounded with lime deposits 
In this way horns, twigs and branches arise often curving upwards 
or downwards they are always j^vided with a central tubule 
which may be a mere oipillary The substance of these offshoots 
is in crystalline continuity with tliat of the mun stalactite, and ihi 
whole mass has a uniform optical orient ition In the majority 
of cases the long axis of the stalactite corresponds to the optic 
axis of the calcite crystal, but in one group of stiHctites these two 
make an angle of 15° with one another An interruption m the 
supply of water or an accidental fracture of the stalactite induei 
abnormal growth The end of the tube becomes obstructed or 
completely closed, and nodular or tuberculate growths are often the 
result If the outer surface dries the next layer which is laid down 
mav often l>e readily detached, as it js not firmly united with the 
umlerlying material In anv i ase a second stage of growth ulti- 
mately imvcs, whin the central tube is no longir the chief conduit 
hut a general dnp of water from the roof bathes the whole outer 
surface of the stalactite Then small, flat crystals of calcite appear 
with their basal planes directed outwards These increase m number 
till they cover the whole mass, and as they grow outwards they 
( fvelop into prisms whose axes are directed ridially In very old 
sphenilifcs the initial tube is coven d with a great thickness of radiat 
mg calcite crystals deposited from the mineral solutions which 
trickle down along the external surface When they are cut acrass 
thev show conccntnc rings, some of which are due to slams of iron 
or manganese oxides or insoluble materials brought down by the 
water others arc lines of cavities produced by interrupt^ or 
irregular crystallization They resemble the nngs of the wood of 
•'roes, but probably do not depend on seasonal changes but on purely 
accidental factors, so that they afford no clue to the rate of growth 

Stalactites also occur in the interior of lava caves in the 
Sandwich Isles, Samoa, &c Often the upper surface of a lava 
flow has cooled to form a crust, while the interior is still perfectly 
fluid, and it sometimes happens that the liquid basalt has made 
Its escape, leaving great cavities below the hollow roof of the 
lava The interior of these cav es is covered w ith a black shining 
film of glassy basalt, and black stalactites of lava hang down- 
wards Their surface is sometimes changed to brown or red 
by the oxidizing action of the acid vapours which occupied the 
cave after the lava retired These stalactites are tubular, 
with bluntly rounded ends, and probablv their mode of growth 
IS somewhat analogous to that of ice-stalactites In micro- 
scopic section they prove to be glassy with small crystals of 
olivine and augite, m this they differ from the ice and calcite 
stalactites which are crystalline throughout 

STALL (0 hng steall, stael,cf Du stal, Ger andSwed Stall, & 
common Teutonic word for a place, station, place for standing 
in , the root is the Indo-Luropean sta~, to stand, seen also m 
Latin stabulum, Greek o-ra^/Aos, and m stallion, an entire 
horse, pniperl) one kept in a stall and not worked), a word 
which means literally a place where one may stand, and so 
IS applied to a separate division m a stable, shed, &c , in which 
a single horse, cow or other domestic animal may be kept, 
to a separate booth, bench or table m a market or other building, 
or in the street, on whuh goods are exposed for sale by the 
person owning or heensed to use the same, and m England 
to the higher-priced seats on the ground floor of a theatre 
The word is more particularly applied to a special form of seat 
in an ecclesiastical building In cathedrals, monastic churches 
and the larger parish churches the stalls are fixed seats 
enclosed at the back and separated at the sides bv high project- 
ing arms, and placed m one or more rows on the north and 
south sides of the rhoir or chancel running from the sanctuary 
to the screen or chancel arch These separate enclosed seats 
are properly reserved for the clergy, and more usually the choir 
are seated in open benches in front of the stalls In a cathedral 
the canons and prebendaries have ea< h a stall assigned to them 
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In the thd.pels of the various knightly orders tlie stalls are 
assigned to the members of the order, thus, m St George’s 
Chapel, Windsor, are the stalls of the Knights of the Garter, in 
Henry VII ’s Chapel m Westminster Abbey are those of the 
Knights of the Bath> adorned with the stall plates emblazoned 
vath the arms of the kbight occupying the stall, above which 
is suspended his banner 

Architecturally and artistically considered, the stalls of a 
cathedral or church are a marked feature of the interior adorn- 
ment They are richly carved, and art frequently surmounted 
by (anopies of tabernacle work The seats generally can be 
folded back so as to allow the occupant to stand upright or 
kneel, beneath the seat, especially in monastic churches, is 
fixed a small bracket, a miserere {q v ), which affords a slight 
rest for the person while standing Among beautiful specimens 
of carved stalls may be mentioned the Early Decorated stalls 
in Winchester Cathedral, the Early Perpendicular ones in 
Lincoln Minster, and the early 15th-century canopies in Norwich 
Cathedral The stalls, especially the towering corner-stalls with 
their ornate carving filled with figures, in Amiens Cathedral are 
very fine, they date from 1508-1520 
STALLBAUM, JOHANN GOTTFRIED (1793-1861), German 
classical scholar, was born at Zaa'^ch, near Dclitzsch in Saxony, 
on the 2Sth of September 1793 From 1820 until his death on 
the 24th of January 1861 Stallbaum was connected with the 
Thomasschule at Leipzig, from 1835 as rector In 1840 he was 
also appointed extraordinary professor in the university His 
icputation rests upon his work on Plato, of which he published 
two complete editions the one (1821-1825) a revised text with 
critical apparatus, the other (1827-1860) containing exhaus- 
tive prolegomena and commentary written in excellent Latin, a 
fundamental contribution to Platonic exegesis A separate 
edition of the (1839), with the commentary of Proclus, 

deserves mention Stallbaum also edited the commentaries 
of Eustathius on the Iliad and Odyssey, and the Grammattcae 
lattnae instituliones of Thomas Ruddiman 
See CHI ipsms in the Osier hrogramm of the Thomasschule (1861) 
R Hoohe in Allgemeine deut’iche Bioqra^hte vol xxxv 
STALYBRIDGB, a municipal and parliamentary borough of 
Cheshire, England, the parliamentary borougn extending into 
Lancashire Pop (1901), 27,673 It lies on the river Tame, 
in a hilly district, 6 m E of Manchester, and is served by 
the London & North-Western, Great Central, and Lancashire & 
Yorkshire railways Immediately to the west lie the towns of 
Dukinfield, and across the river m Lancashire, Ashton-under- 
Lyne, while 2 m south of Stalybndge is the town of Hyde 
The whole district is thus very densely populated Stalybndge 
IS one of the oldest seats of the cotton manufacture in this 
locality, the first cotton mill having been erected in 1776, and 
the first steam engine m 1795 There are also machine works, 
nail works, paper mills, and iron and brass foundries The 
development of the town is modern, as it was created a market 
town in 1828, incorporated in 1857, and created a parliamentary 
borough, returning one member, m 1867 It is under a mayor, 
7 aldermen and 22 couni jllors Area, 3130 at res 
STAMBOLOV, STEFAN (1854-1895), Bulgarian statesman, 
was bom on the 31st of January 1854 at fmovo, the ancient 
Bulgarian capital, where his father kept a small inn Under 
Turkish rule it was impossible to obtain a liberal education in 
Bulgaria, and young Stambolov, after attending the communal 
school in his native town, was apprenticed to a tailor Dunng 
the politico-religious agitation which preceded the establish- 
ment of the Bulgarian exarchate in 1870, a number of Bulgarian 
youths were sent to Russia to be educated at the expense of the 
imperial government, among them was Stambolov, who was 
entered at the seminary of Odessa in order to prepare for the 
priesthood His wayward and independent nature, however, 
rebelled against the discipline of school life, he was expelled 
from the seminary on the ground of his association with Nihilists, 
and, making his way to Rumania, he entered into close relations 
with the Bulgarian revolutionary committees at Bucharest, 
Giuigevo and Galatz In 1875, though only twenty years of 


age, he led an msurrectionary movement at Nova Zagora in 
Bulgaria, and in the following year organized another rismg at 
Orekhovitza In the autunm of 1876 he took part as a volunteer 
m the Servian campaign against Turkey, and subsequehtly 
joined the Bulgarian irregular contingent with the Russian army 
in the war of 1877-78 After the signature of the Berlin Treaty 
m 1878 Stambolov settled at Tmovo, where he set up as a lawyer, 
and was soon elected deputy for his native town in the Sobranye 
His force of character, his undoubted patnotism, his brilliant 
eloquence, and his disinclination to accept office— a rare charac- 
teristic in a Bulgarian politician— combined to render him one 
of the most influential men m Bulgaria The overthrow of the 
Zankoff ministry m 1884 was largely due to his influence, and in 
that year he was nominated to the presidency erf the Sobranye 
He held this important office for the next two years, a critical 
period in the national history The revolution of Philippopolis, 
which brought about the union of Bulgaria with eastern Rumelia, 
took place on the 18th of Septemlier 1885, and it was largely 
owing to Stambolov’s advice that Prince Alexander decided to 
identify himself with the movement The war with Servia 
follow^, and Stambolov, notwithstanding his official position, 
served as an ordinary soldier m the Bulgarian army After 
the abduction of Prmce Alexander by a band of military con- 
spirators (Aug 21, 1886) Stambolov, who was then at Tmovo, 
acted with characteristic promptitude and courage In his 
capacity as president of the Sobranye he established a loyal 
government at Tmovo, issued a manifesto to the nation, nomi- 
nated his brother-in-law. General Mutkurov comrnander-in- 
chief of the army, and invited the pnnee to return to Bulgaria 
The consequence of these measures was the downfall of the 
provisional government set up by the Russophil party at Sofia 
On the abdication of Prince Alexander (Sept 8) Stambolov 
became head of a council of regency, with Mutkurov and 
Karavelov as his colleagues, the latter, however, soon made 
way for Jivkov, a friend and fellow townsman of the first regent 
Invested with supreme power at this perilous ]unc ture, Stambolov 
displayed all the qualities of an able diplomatist and an energetic 
ruler He succeeded m frustrating the mission of General 
Kaulbars, whom the tsar despatched as special commissioner 
to Bulgaria, m suppressing a rising organized by Nabokov, a 
Russian officer, at Burgas , in quelling military revolts at Sihstra 
and Rustchuk, m holding elections for the Grand Sobranye, 
despite the interdict of Russia, and m securing eventually the 
election of Prince Ferdinand of Coburg to the vacant throne 
(July 7, 1887) Under the newly elected ruler he became- prime 
minister and minister of the interior, and continued in office for 
nearly seven years (see Bulgaria) The aim of his foreign policy 
was to obtain the recognition of Prince Ferdinand, and to win the 
support of the Triple Affiance and Great Britain against Russian 
interference m Bulgaria In his dealmgs with iurkey, the 
suzerain power, he displayed considerable acuteness, he gained 
the confidence of the sultan, whom he flattered and occasionally 
menaced , and aided by the ambassadors of the friendly powers, 
he succeeded in obtaining on two Oi,casions important concessions 
for the Bulgarian episcopate in Macedonia (see Macedonia), 
while securing the tacit sanction of the Porte for the technically 
illegal situation in the principality With the assistance of 
Austria-Hungary and Great Britain he negotiated large foreign 
loans, which enabled him to develop the military strength of 
Bulgaria Under Prmce Ferdinand he pursued the same 
despotic methods of government which had characterized his 
administration during the regency, Major Pamtza, who had 
organized a revolutionary conspiracy, was tned by court-martial 
and shot at Sofia in 18^, four of his political opponents were 
hanged at Sofia m the following year, and Karavelov was sen- 
tenced to five years’ imprisonment His tyrannical disposition 
was increased by the assassination of his colleague, Beltchev, 
in 1891, and of Dr Vlkovitch, the Bulgarian representative at 
Constantinople, in 1892, and eventually proved mtolerable to 
Prince Ferdinand, who compelled him to resign in May 1894 
He was now exposed to the vengeance of his enemies, and sub- 
jected to various indignities and persecutions, he was refused 
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permission to leave the country, and his property was confiscated 
On the 15th of July 189s he was attacked and barbarously muti- 
lated by a band of Macedonian assassins in the streets of Sofia, 
and succumbed to his injuries three days later His funeral, which 
was attended by the representatives of the powers at Sofia, 
was interrupted by disgraceful riots, and an effort was made 
to perpetrate an outrage on his remains No attempt was 
made to arrest his murderers, two persons were, however, 
arraigned for the crime in 1896, and subjected to almost nominal 
penalties (J D B) 

STAMFORD, HENRY GREY, ist Earl of (c 1-599-1673), 
eldest son of Sir John Grey, succeeded his grandfather, Henry 
Grey as Baron Grey of Groby in July 1614 He married Anne, 
daughter of William Cecil, 2nd earl of Exeter, the heiress of the 
borough and manor of Stamford, and m March 1628 was created 
carl of Stamford Just before the outbreak of the Civil War he 
ranged himself definitely among the king’s opponents, and was 
made lord-lieutenant of Leicestershire After some ojjemtions 
around Leicester he occupied Hereford, and, when compelled 
to abindon the city, marched into Cornwall At Stratton, in 
May 1643, his troops were beaten by the Royalists, driven into 
Exeter, Stamford was forced to surrender this uty after a siege 
of three months The earl, who was certainly no general, was 
charged with cowardice, and took no further part in the military 
operations of the war, although onie or twice he was employed 
on other business Ihe ravages of the Royalists had reduced 
him to poverty, and, distrusted by the House of Commons, he 
had great difficulty m getting any compensation from parlia- 
ment After a period of retirement Stamford declared for 
C harles II during a rising in August 1659, and was arrested, but 
was soon released He died on the 21st of August 1673 One 
of his sons was Anchitell Grey (d 1702), the compiler of the 
Debates of the House of Commons, i66y~i6g4 (10 vols 1769) 
His eldest son, Thomas, Lord Grey of Groby (c 1623-1657), was 
member of parliament for 1 eicester during the Long Parliament, 
and an active member of the parliamentary party In January 
1643 was appointed commander-in-chief of the forces of the 
parliament in the midland counties and governor of Leicester 
In 1648 he won some credit for his share in the pursuit and 
capture of the duke of Hamilton, he assisted Colonel Pride to 
“ purge” the House of Commons later in the same year, and 
he was a member of the court which tried the king, whose death- 
warrant he signed A member of the < ouncil of state under the 

Commonwealth, Grey fought against the Scots in 1651, and in 
February 1655 he was arrested on suspicion of ( onspiring against 
Cromwell He was, however, soon released, but he predeceased 
his father in April or May 1657 
Thomas (c 1654-1720), only son of the last named, succeeded 
his grandfather as 2nd earl of Stamford He took ^ome part in 
resisting the arbitrary actions of Charles II , and was arrested in 
July 1685, then after his release he took up arms on behalf of 
William of Orange, after whose accession to the throne he was 
made a privy councillor and lord-lieutenant of Devonshire In 
1697 he became chancellor of the duchy of Lancaster, and in 1699 
president of the board of trade, being dismissed from his office 
on the accession of Anne in 1702 From 1707 to 1711, however, 
he was again president of the board of trade On his death 
without children on the 31st of January 1720 his titles passed 
to his cousin Hfnry (d 1739), a grandson of the first earl from 
whom the later earls were descended 
STAMFORD, a city of Fairfield county, Connecticut, USA, 
in a township of the same name, in the south-western part of 
the state, on Long Island Sound, 33^ m (by rail) N E of New 
York City Pop of the city (1900), 15,997, of whom 4078 were 
foreign-bom, (1910, census) 25,138, of the township, including 
the city (1900), 18,839, (1910), 28,836 The city is served by 
the New York, New Haven & Hartford railway (which has 
other stations in the township at Glenbrook, Springdale and 
Talmadge Hill), by electric railway to Darien, Greenwich, &c , 
and by two lines of steamboats to New York City and ports on 
the Sound The city is pleasantly situated with tjie Rippowam 
River flowing through it, the Mianus River on the west and the 
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Noroton on the east It is the place of residence of many New 
York business men Among its institutions are the Ferguson 
Library (1882, with 16,000 volumis in 1909), several private 
schools, a Y M C A , the Stamford Hospital (private, 1893), two 
private sanatoria, the Convent of Our Lady of Lourdes, 
St John’s Church House, a day nursery (1902), with dispensary 
and kindergarten, and thi Stamford Children’s Home (1895) 
The Stamford and the Corinthian Yacht Clubs have club-houses 
here Shippan Point, on the Sound, ij m south of the city, is 
a summer resort, near which the ( ity bought lard for a publu 
park in 1906 Stamford’s factory product in 1905 was valued 
at $5,890,416, 50 3 % more than in 1900 The principal manu- 
faitures are builders’ hardware, locks and keys (the works of 
the Yale & Towne Manufacturing Company are here), woollen 
goods, dye-stuffs, &c The township of Stamford, known until 
1642 by the Indian name of Rippowam, was settled in 1641 by 
twenty-nine persons who for religious reasons seceded from the 
Wethersfield church and joined the < olony of New Haven Dis- 
content with the religious policy of New Haven, however, caused 
a number of the Stamford citizens to withdraw and to found 
Hempstead, Long Island, and for the same reason many of the 
people of Stamford approved of the union of the New Haven 
colony and Connecticut by the charter of 1662, and in Octo- 
ber 1662 Stamford submtted to (imnecticut Stamford was 
chartered as a borough in 1830 and as a city in 1894 

bcc r B Huntington, History of Stamford (Stamford, 1868), and 
C B Gilksiuc, Picturesque Stamford (btamford, 1893) 

STAMFORD, a market town and municipal borough, chiefly 
in the South Kesteven or Stamford parliamentary division of Lin- 
colnshire, but partly in Northamptonshire, on the river Welland, 
at the landward edge of the fen country Pop (1901), 8229 
The town stands picturesquely on the steep banks of the river, 
and IS of the highest antiquarian interest It formerly possessed 
fourteen parish churches, but now has only six, viz St Mary’s, 
erected at the end of the 13th century, possessing an Early 
English tower, with Decorated spire, the principal other parts 
of the building being Perpendicular, All Saints’, also of the 13th 
century, the steeple being built at the expense of John Browne, 
merchant of the staple at Calais, in the beginning of the isth 
century, St Michael’s, rebuilt in 1836 on the site of the one 
erected m 1269, St George’s, Early English, Decorated, and 
Perpendicular, for the most part rebuilt in 1450 at the expense 
of William Bruges, first garter king-at-arms, St John Baptist’s, 
Perpendicular, erected about 1452, and St Martin’s, Perpendicu- 
lar, in which Lord Ireasurer Burghley is buried Formerly 
there were several religious houses the Benedictme monastery 
of St Leonard’s, founded in the 7th century, of which then are 
some Norman and later remains, the Carmelite monastery 
(1291), of which the west gate still stands, and houses for Grey 
Friars (time of Henry III ), Dominicans (1240), Gilbertines 
(1291), and Augustinians (1316) The principal secular build- 
ings are the town-hall (rebuilt 1776), the corn exchange (1859), 
and the literary and scientific institute (1842), with a library of 
6000 volumes There are a large number of charitable institu- 
tions, including the Stamford and Rutland infirmary (1828), 
Browne’s Hospital, founded in the time of Richard III , with 
Its picturesque I ate Perpendicular building, Snowden’s alms- 
houses (1604), Truesdale’s almshouses (1700), and Burghley 
hospital, founded by Lord Treasurer Burghley (1597) The 
modern grammar sc hool building incorporates remains of the 
church of St Paul To the south of Stamford, in Northampton- 
shire, is Burghley House, the seat of the marquis of Exeter, a fine 
quadrangular mansion dating from 1587, containing a note- 
worthy art collection It stands in a well-wooded park The 
prosperity of the town depends chiefly on its connexion with 
agriculture It possesses iron foundries, agricultural implement 
works, wagon factories and breweries There is also some trade 
in coal, timber, stone and slates The town is governed by a 
mayor, 6 aldermen and 18 councillors Area, 1918 acres 

Apart from the tradition preserved bv Henry of Huntingdon 
that the Saxons here defeated the Piets and Scots in 449, Stara 
ford (Siaunford) is a place of great antiquity The Danes built 
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a fort here on the north bank of the Welland, round which a town 
existed when in 922 King Edward fortified the opposite side of 
the stream It passed again into Danish hands and was one of 
the five boroughs recaptured by Edmund /Etheling in 941 Thi 
priory of St Lecmard was a cell of Durham, and a charter of 
Edgar dated 972 mentions a market and a mint In the reign 
of Edward the Confessor Stamford was a royal borough governed 
by twelve lawmen, reduced in 1086 to nine, and divided into 
six wards The Norman castle, built before to86, was thrice 
besieged by Henry II while duke of Normandy, but only 
yielded in 1153 Two years later he granted it and the manor 
to Richard Humet, forfeited by his son it was given to John, 
earl of Warenne, m 1206 In 1337 it passed to William de 
Bohun, earl of Northampton, and thence to Edmund Langley, 
afterwards duke of York, finally reverting to the Crown on the 
death of Cicely, duchess of York Elizabeth granted it to the 
first Lord Burghley The barons met here m 1215 on their 
march to London, and in 1309 a parliament was held at Stam- 
ford In 1256 Henry III gave the burgesses freedom from 
tolls, the right of receiving tolls and immunity of their goods 
from arrest, privileges confirmed and enlarged in the following 
year William, earl of Warenne, m 1275 permitted the burgesses 
to choose their chief officer or alderman, who was still sworn in 
at the manor court as late as 161 5 and was first called “ mayor ” 
in 1663 Edward IV incorporated Stamford by the name of 
the alderman and burgesses m 1461 and granted the town 
immunity from all external jurisdu tion and gave it a common 
seal The charters have been frequently confirmed As early 
as 1292 Stamford was well known for its monastic schools, and 
1333 was (hosen as the headquarters of the students who 
seceded from Oxford, and an Early Decorated gateway remains 
of Brasenose Hall The attempt to establish a regular univer- 
sity was prohibited by royal authority The defiat of the 
Yorkists here was followed by the decay of the castle in the 
reign of Richard III and the history of the place henceforth 
centred chiefly round the family of Cecil, whose ancestor, David 
Seyceld, settled here about 1566 Stamford occasionally re- 
turned Wo members to parliament from 1295 until 1832 The 
representation was reduced to one by the act of 1867, and was 
abolished in 1885 The fairs are of ancient origin, and are 
mentioned in 1245 and the reign of Ldwud I These are the 
May fair, town fair, and spring fair, and fairs on various dates 
representing Candlemas, mid-Lent, the feasts of Corpus Christi, 
St James and SS Simon and Jude A market is still held every 
Friday In 1182 there were dyers, weavers and fullers here, 
but these were only the usual home industries In 1822 silk 
throwstmg was successfully earned on, but this has long ceased 
See E C Mackenzie Walcott, Memorials of Stamford, Past and 
^resent (Stamford, 1867), John Drakard, The History of Stamford m 
he County of Lincoln, comprising its Ancient Progressive and Modern 
Stale (Stamford, 1822), Charles Ncvuison, Hi-^tory of Stamford 
[Stamford, 1870), Victoria Countv History Lincoln 
STAMMERING, or Stuttering, a spasmodic affection of the 
organs of speei h in which the articulation of words is suddenly 
checked and a pause ensues, often followed by a repetition in 
rapid sequence of the particular sound at which the stoppage 
jccurred Of this distressing affei tion there are many grades. 
Torn a slight inability to pronounce with ease certain letters or 
jyllables, or a tendency to hesitate and to interject unmeaning 
sounds m a spoken sentence, to the more severe condition m 
vhich there is a paroxysm of spasms of the musi les, not only of 
;he tongue and throat and face, but even of those of respiration 
ind of the body generally To understand in some degree the 
ixplanation of stammering it is necessary to consider shortly 
;he physiological mechanism of articulate speech Speech is the 
esultof various muscular movements affecting the current of air 
IS it passes in expiration from the larynx through the mouth If 
he vocal cords are called into action, and the sounds thus pro- 
luced are modified by the muscular movements of the tongue, 
heek and lips, we have vocal speech, but if the glottis is widely 
ipen and the vocal cords relaxed the current of air may still be 
noulded by the muscular apparatus so as to produce speech 
vithout voice or whispering (see Voice) In both cases, how- 


ever, the mechanism is very complicated, requiring a senes of 
nervous and muscular actions, all of which must be executed 
with precision and in accordance In vocal speech, for example, 
It IS necessary that the respiratory movements, more especially 
those of expiration, occur regularly and with nice adjustment 
to the kind of articulate expression required, that the vocal 
cords be approximated and tightened by the muscles of the 
larjmx acting with delicate precision, so as to produce the sound 
of the pitch desired, that the nma glottidis (or aperture of the 
larynx) be opened so as to produce prolonged sounds, or 
suddenly closed so as to cut off the current of air, that the move- 
ments of the muscles of the tongue, of the soft palate, of the 
jaws, of the cheeks and of the lips occur precisely at the right 
time and to the requisite extent, and finally that all of these 
muscular adjustments take place with rapidity and smoothness, 
gliding into each other without effort and without lass of time 
Exquisite co-ordination of muscular movement is therefore 
necessary, involving also complicated nervous actions Hence 
IS it that speech is acquired by long and laborious effort A child 
possesses voice from the beginning, it is bom with the capacity 
for speech, but articulate expression is the result of education 
In infancy, not only is knowledge acquired of external objects, 
and signs attached in the form of words to the ideas thus 
awakened, but the nervous and muscular mechanisms by which 
these signs or words receive vocal expression are trained by 
long practice to work harmoniously 

It IS not surprising, therefore, that in certain cases, owing to 
some obscure congenital defect, the co-ordination is> not effected 
with sufficient precision, and that stammering ls the result 
Even m severe cases no appreciable lesion can be detected either 
in the nervous or muscular mechanisms, and the condition is 
similar to what may affect all varieties of finely co-ordinated 
movements The mechanism does not work smoothly, but 
the pathologist is unable to show any organic defect Thus the 
co-ordinated movements necessary in writing are disturbed 
m scrivener’s pals> , and the skilful performer on the piano or 
on any instrument requiring minute manipulation may find that 
he IS losing the power of delicate adjustment Stammering is 
occasionally hereditary It rarely shows itself before the age 
of four or five years, and as a rule it is developed between this 
age and puberty Men stammer in a much larger proportion 
than women It may occur during the course of nervous 
affections, such as hysteria, epilepsy or locomotor ataxia, some- 
times It follows febrile disorders, often it develops in a child 
in a feeble state of health, without any special disease In 
some cases a child may imitate a stammerer and thus acquire 
the habit Any general enfeeblement of the health, and 
especially nervous excitement, aggravates the condition of a 
confirmed stimmcrer 

Stammerers, as a rule, find the explosive consonants b, p, d, 
/, k and hard g the most difficult to articulate, but many also 
are unable easily to deal with the more continuous consonants, 
such as V, /, th, s, z, sh, m, n, y, and m severe cases even the vowels 
may cause a certain amount of spasm Usually the defect is 
not observed in whispering or singing, but there are exceptions 
to this statement In pronouncing the explosive sounds the 
part of the oral apparatus that ought suddenly to open or close 
remains spasmodically closed, and the stammerer remains for 
a moment voiceless or strives pitifully to overcome the obstruc- 
tion, uttering a few successive puffs or sounds like the beginning 
of the sound he wishes to utter The lips thus remain closed 
at the attempted utterance of b and p , the tip of the tongue is 
pressed against the hard palate or the back of the upper front 
teeth m d and t, and the back of the tongue presses against the 
posterior part of the palate m pronouncing g hard and k In 
attempting the continuous consonants, in which naturally the 
passage is not completely obstructed, the stammerer does not 
close the passage spasmodically, but the parts become fixed in 
the half-opened condition, or there are intermittent attempts 
to open or close them, causing either a drawling sound or coming 
to a full stop In severe cases, where even vowels cannot be 
freely uttered, the spasm appears to be at the rtma glolttdts 
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(opening of the larynx) Again, in some cases, the spasm may 
affect the respiratory musdes, giving rise to a curious barking 
articulation, in consequence of spasm of the expiratory muscles, 
and in such cases the patient utters the first part of the sentence 
slowly, gradually accelerates the speed, and makes a rush 
towards the close In the great majority of cases the spasm 
affects ♦^he muscles of artuulation proper, that is, those of the 
pharynx, tongue, cheeks and lips 

A condition named aphih^ngta is partu ularly distressing It 
totally prevents speech, and may, at intervals, <ome on when 
the person attempts to speak, but fortunately it is only of 
temporary duration, and is usually caused by exceptional 
nervous excitement It is characterized by spasm of the 
muscles supplied by the hypoglossal nerve, me luding the sterno- 
hyoid, sterno-thyroid and thyro-hyoid muscles In almost all 
cases of stuttering it is noticed that the defect is most apparent 
when the person is obliged to make a sudden transition from 
one class of sounds to another, and the patient soon discovers 
this for himself and choose s his words so as to avoid dangerous 
muscular combinations When one considers the delicate 
nature of the adjustments necessary in articulate speech, this 
IS what may be expected It is well known that a quickly 
diffusible stimulant, such as alcohol, temporarily removes the 
difficulty in speech 

Stuttering may be successfully overcome in some cases by a 
careful process of education under a competent tutor Not a 
few able public speakers were at first otuttorers, but a prolonged 
course of vocal gymnastics has remedied the defect The 
patient should be encouraged to read and speak slowly and 
deliberately, carefully pronouncing each syllable, and when he 
feels the tendency to stammer, he should be advised to pause 
for a short time, and then by a strong voluntary effort to 
attempt to pronounce the word He should also be taught how 
to regulate respiration during speec h, so that he may not fail 
from want of breath In some cases aid may be obtained by 
raising the voice towards the close of the sentenc e Sounds or 
combinations of sounds that present special difficulties should 
be made the subject of careful study, and the defect may be 
largely overcome by a senes of graduated exercises m reacling 
The practice of intoning is useful in many cases, and many per- 
sons who habitually stutter in conversation show no sign of the 
defect when they come to sing In ordinary conversation it 
IS often important to have some one present who may by a look 
put the stammerer on his guard when he is observed to be talking 
too quickly or indistinctly 1 bus by patience and determination 
many stammerers have so far overcome the defect that it can 
scare ely be noticed m conve rsation , but even m such cases 
mental excitement or slovenly inattention to the rules of speeeh 
suitable for the condition may cause a relapse In very severe 
cases, where the spasmodic seizures affect other muscles than 
those of articulation, special medical treatment is necessarv, 
as such are on the borderland of serious nervous disturbance 
All measures tending to improve the general health, the removal 
of any affection of the mouth or gums that may aggravate 
habitual stammering, the avoidance of great emotional excite- 
ment, a steady determination to overcome the defect by volun- 
tary control, and a system of education such as has been sketched 
will do much in the great majority of cases to remedy stam- 
mering 

STAMP (from “ to stamp,” to strike or tread heavily, hence 
to impress, 0 Eng stempen, Du stampen, Gcr stampfen, whence 
O Fr estamper, mod etamper), an instrument for crushing or 
pounding or for making impressions or mirks on other bodies, 
thus, in mining, the stamp is that part of the machinery of a 
mill which crushes the ore to the fineness necessary for the 
separation of the valuable portions, m coining, &r it is an 
engraved block or die by which the mark is impressed, hence 
in the most general sense of the word an impression or mark 
made with a “ stamp,” and particularly such a mark impressed on 
a document forpurposes of certification, validity and the like, or 
as showing that certain duties or charges have been paid For 
the first class, viz stamps for purposes of taxation, see Stamp 
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Duties below , for the second class, of which the most familiar 
are the small adhesive pieces of paper used as the sign that 
postal charges have been duly paid on letters, parcels, &c , 
transmitted by the postal service of a country, see Post and 
Postal Service and Philately 
Stamp Duheb — The stamp duty is a tax imposed upon a 
great variety of legal and other documents, and forms a branch 
of the national revenue The stamp is a cheap and convenient 
mode of certifying that the revenue regulations have been com- 
plied with Stamp duties appear to have been invented by 
the Dutch in 1624 They were first imposed in England by an 
act of 1694 as a temporary means of raising funds for carrying 
on the war with France Stamp duties m the United Kingdom 
form part of the inland revenue, and are placed under the con- 
trol of the commissioners of inland revenue The principal 
acts m force on the subject are the Stamp Act 1891 and the 
Stamp Duties Management Act 1891 Amendments of the 
law are also mtluded m the Customs and Inland Revenue 
Act 1893, the finance Acts of subsequent years, and the 
Revenue Act 1898 The death duties, the corporation duty, 
the duties on patent medicines and playing cards, and postage 
duties are also technically “ sUmp duties ’ , but m ordinary 
use the expression is limited to those imposed on the various 
classes of legal instruments, such as conveyances, leases, 
transfers, mortgages, bonds, bee , on bills of exchange, pro 
missory notes, contract notes, bank-notes and bankers’ drafts, 
receipts, insiiran<e policies, bills of lading, and a few other 
documents Stamps are either adhesive or impressed The 
adhesive stamps, which can only be used for certain 
documents, (an be obtained at inland revenue offices through 
out the United Kingdom, and at all post offices which are 
money order offices Stamps can only be impressed at the 
inland revenue offices in certain of the larger towns For 
duties not exceeding 2s 6d the adhesive inland revenue or 
postage stamps may (in most cases) be used indiscriminately 
Ihis arrangement was first introduced in 1881, when it was 
applied to the penny stamp, and it has since been extended to 
other denominations The commissioners of inland revenue 
are authorized to make allowance under certain conditions for 
stamps which have been inadvertently spoiled or rendered 
useless for their intended purposes In order to obtain such 
allowance the parties must present the stamps within two 
years from the time when they became useless The com- 
missioners may be required by any person to express their 
opinion as to the amount of duty, if any, which is chargeable 
on any instrument, and suih person, if dissatisfied with the 
assessment made, may appeal to the courts 

The stamp duty on the transfer of certain kinds of securities 
can be commuteci by the payment of a lump sum or (in some 
cases) an annual composition, and the transfers then become 
exempt from duty 

Stamp duties are cither fixed, such as the duty of one pennv on 
every cheque irrespective of its amount, or ad valorem, as the duty 
on a (xinvcyanco, which vanes according to the amount of the 

t nirchase money The duty is denoted generally by an impressed 
ess fre<iucntlv by an adhesive, stamp, sometimes by cither at the 
option of the person stamping Thus an inland bill of exchange 
(unless jpayable on demand) must have an impressed stamp, a 
foreign bill of exchange an adht sivo stamp, while *n agreement or 
receipt stamp may be of cither kind It should be noticed that 
certain ilocuments falling within a class which as a rule is subject to 
stamp duty irc for reasons of public policy or encouragement of trade 
exempted from the duty by special hgislation Examples of such 
documents arc Bink of England notis, agreements within § 17 
(but not those within § 4) of the Statute of Frauds (see Fraud), 
agreements lx tween a master of a ship and his crew, transfirs of 
ships or shares m ships, indentures of apjironticcship for the sea 
service, petitions forwarded by post to the Crown or a House of 
Parliament an<l most instruments relating to the business of building 
anel friendly societies 

As a general rule a document must be stamped at the tune of 
execution, or a penalty (remissible by the commissioners of inland 
revenue) is incurred I he penalty is in most cases £10, sometimes 
much more in the case of policies of marine insurance it is ;^ioo 
Some instruments cannot be stamped at all after execution, even 
with paymt nt of the jienalty Such are bills of exchange and pro 
missory notes (where an impressed stamp is necessary), bills of lading 
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proxies for voting at mootings of propnotors of jomt-stock compan.e<i, 
and receipts after a month from date An unstamped instrument 
cannot be pleaded or given in tvidonco except m cnimnal proceed- 
ings or for a collateral purpose If an instrument chargeable with 
duty be produced as evidence m a court, the officer whose duty it 
13 to react the instrument is to call the attention of the judge to any 
omission or msufficiency of the stamp, and if the instrument is one 
which may legally be stamped after execution, it may, on payment 
of the amount of the unpaid duty and the penalty payable by law, 
and a further sum of /t, be received in evidence, saving all just 
exceptions on other grounds The rules of the supreme court, 1883 
(Ord xxxix r 8, re enacting a provision of the Common Law Pro- 
cedure Act), provide that a new trial is not to bo granted by reason 
of the ruling of a judge that the stamp upon any document is sufficient 
or that the document does not reouirc a stamp The stamp upon 
a document subject to the stamp laws of a foreign state is usually 
admissible m evidence in a court of the Umte d Kingdom if it conform 
in other respects to the rules governing the admissibility of such 
documents, even though it bo improperly stamped according to the 
law of the foreign country Tlie admissibility of documents be longs 
to the ordtnaioria litts rather than the decisona hits, and is governeel 
by the lex fon rather than the lex loit contractus, unless indeed that 
law makes a stamp necessary to the validity of the mstrument 
Certain offences, such as forging a die or stunp, selling or using a 
forged stamp, &c , are maido felomes punishable with penal servitude 
for life as a nuiximum 

United 'states — The subject of stamp duties is of unusual historical 
mtcrtst, as the passing ul Grt nvillc’s Stamp Act of 17O5 (see Unitld 
States History) directly led to the American War of Independ- 
ence The act was, in<loed, repealed the next year as a matter of 
expediency, but an act of the same year dealing with the dependency 
of American colomts declared the right of the British legislature 
to bind the colonies by its acts The actual yield of the stamp duties 
under the act of 17^15 w is, owing to the opposition m the Amcncan 
colonies, only ;f4OO0 — less than the expenses of putting the act into 
force The stamp duties of the United States are now under the 
aupenntendonce of the commissioner of internal revenue 

STANCHION (Fr etanfon, a wooden post), an architectural 
term applied to the upright iron bars in windows whieh pass 
through the eyes of the saddle bars or horizontal irons to steady 
the lead lights The French call the latter traverses, the stan- 
chions montants, and the whole arrangement armature Stan- 
chions frequently finish with ornamental heads forged out of 
the iron 

STANDARD, a term with three mam meanings (i) an ensign 
or flag, (2) a fixed weight, muisure, value or quality established 
by law or customarily reiognized as a unit of tomparison by 
which the correctness of others tan be determined, (3) an upright 
or standing object, such as a large candelabrum, or, particularly, 
a fruit-tree which stands without support With regard to the 
derivation, the word which appears m most European languages, 
eg Du standaard, Ger Standarte ,0 Fr estandart,estendard, mod 
etendard, Ital stendale, stendardo, &( , is to be referred to the 
Teut standan, to stand, and refers to the fixed poletowhuhan 
object or a pole was attathed The “ standard " as a military 
ensign w'ts properly stationary and served as the signal of the 
position of Its owner on the ordered field of battle The O hr 
form estendard points to the influence of Lat extendere, to spread 
out, extend, of the flag when hung upon the pole (see further 
Flao for the various meanings of the word and its history) The 
use of the term for a recognized unit of comparison is due probably 
to the fa< t that it is something fixed or set up, stable, and not 
to any fanciful reference to the ensign or flag as the object to 
which one turns as a rallying-pomt For the standard weights 
and measures see Weights and Measures and Standards 
Department below There arc many other standards, such as 
electrical standards (see Fiectricitv), standard solutions in 
chemistry {qv) for the purpose of volumetric anah sis, &t In 
engmeering, the component parts of machines or other structures 
vre “ standardized ” in accordance with agreed measurements 
For “ standard time ” see Time, Standard 

STANDARD, BATTLE OF THE, a name given to the battle of 
the 22nd of August 1 1 38 near Northallerton, in which the Scottish 
army under King David was defeated by the English levies 
of Yorkshire an<i the north Midlands, who arrayed them- 
selves round a chariot carrying the consecrated banners of 
St Peter of York, St John of Beverley, St Wilfrid of Ripon 
and St Cuthbert of Durham 

See C Oman, Art of War Middle Ages pp 389 sqq 


STANDARDS DEPARTMENT, a department of the English 
Board of Trade, having the custody of the imperial standards 
of weights and measures As far back as can be traced, the 
standard weights and measures, the primary instruments for 
determining the justness of all other weights and measures used 
m the United Kingdom, were kept at the exchequer, and the 
duties relatmg to these standards were imposed upon the 
chamberlams of the exchequer The office of chamberlains 
was abolished m 1826, under the operation of 23 Geo III c 
82, passed m 1783, but the custody of the standards and an> 
duties connected therewith remained attached to an officer 
in the exchequer {qv) until that department was abolished in 
1866 Meanwhile in pursuance of recommendations of Standard 
Commissions of 1841 and 1854 and a House of Commons Com- 
mittee of 1862, the bUindards of Weights, Measures and Coinage 
Act 1866 was passed This act created a special department of 
the Board of Trade, called the “ Standard Weights and Measures 
Department,” and a head of that department styled the “ Warden 
of the Standards ” His duty was to conduct comparisons, 
verifications and operations with reference to the standards 
in aid of scientific research and otherwise The first — indeed, 
the only real holder — of the office was Henry Williams Chisholm 
(1809-1901), previously chief clerk of the old exchequer, under 
whose direction the department was organized, and before his 
retirement m 1877 it embraced not merely the re-verification 
of the imperial standards, but the making of local standards for 
local authorities, the re- verification of standards and instruments 
for all parts of the United Kingdom and colonies, for foreign 
countries which did not possess standardizing departments, the 
verification of manufacturers’ standards and instruments, gas- 
measunng standards, apparatus for determining the flash-point 
of petroleum, &c The Weights and Measures Act of 1878 left 
out all reference to the title and office of warden of the standards, 
and this opportunity was taken, in the words of the then per- 
manent secretary of the Board of Trade, T H (afterwards Lord) 
Farrer, to make the office “ more strictly a department of the 
Board of Trade It was put m charge of an officer (Mr H J 
Chaney) termed “ Superintendent of Weights and Measures,’ 
but on his death m 1906 an attempt was made partially to 
restore dignity and importance to the office by the appointment 
of Major P A MacMahon, F R S , with the title of “ Deput} 
Warden of the Standards ” ^ 

There are Standards departments under the charge of experi- 
enced scientists m Berlin, St Petersburg, Pans, Vienni, Rome, 
Madrid, Lisbon, Brussels, Bucharest and Constantmople and at 
Ottawa, Melbourne and Sidney The United States Bureau of 
Standards is m the department of Commerce and Labor It 
was established in 1901 and is under the charge of a director 
Its work follows that of the English department and embraces 
also research m the domain of physics, extending from chemistr\ 
on the one side tc engineering on the other It also tests and 
investigates standards and methods of constructing measunng- 
instruments for scientific societies, educational institutions, 
manufacturers and others 

STANDERTON, a town of the Transvaal, 114 m SE of 
Johannesburg, on the railway from that city, vi • Newcastle to 
Durban, distant 369 m Pop (1904), 4589, of whom 2136 were 
white Standerton is 5025 ft above the sea and is built on 
the north bank of the Vaal, here spanned by two fine bndges 
It IS the chief town of a district of the same nan e and the centre 
of an important agricultural and pastoral region A government 
stud farm is maintained here In the neighbourhood are coal- 
fields The name of the town is derived from that of the former 
owner of the site, an Adrian Stander, who fought against the 
British at Boomplaats in 1848 The town was laid out in 
1870 Since 1903 It has been governed by a municipality 

STANDISH, MILES, or Myles {c 1584-1656), American 
colonist, was bom about 1584 in Lancashire, probably of the 

» The act of 1878 which repealed the act of 1866, merely declared 
that the Board of Trade should have all powers and perform all duties 
relative to the standards vested in or imposed upon the warden of 
the standards by the act of 1866 or otherwise ancf the title “ deputy 
warden of the standards " is therefore a departmental creation 
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Duxhury 11 ill branch of the family Nothing definite is known 
of him before 1620, when with his wife, Rose (d 1621), he emi- 
grated to New England in the “ Mayflower ” He became the 
military leader of the Plymouth tolony, was sent to London in 
1625 on an unsuccessful mission to sei ure the intervention of 
the Council of New England in the affairs of the tolony, and 
m 1628 was one of the eight members of the colony who pledged 
themselves to pav £1800 and thus buy out the merchant adven- 
turers In 1631 with William Brewster and others he settled 
at Duxbury, where he died on the 3rd of October 1656, and 
where on “ Captain’s Hill,” near the site of his home, there is 
a monument to him, consisting of a stone shaft, no ft high, 
and a bronze statue of him Longfellow’s Courtship of Miles 
Standish apparently has no basis in fact, Standish’s second wife, 
Barbara, a sister of Rose, must have been summoned to Ply- 
mouth a year before the marriage of John Aldcn to Priscilla 
Mullins Lowell’s Intervieiv with Miles Standish misrepresents 
him he was not a typical Puritan 

See William Bradford s History of Phmouth Plantation Tudor 
Jenks’s Captain Myles Standtsh (New York 1905) and Henry 
Johnson s Exploits of Myles Stardish (New York 1897) art popular 
sketches 

STANFIELD, WILLIAM CLARKSON (1794-1867), English 
manne painter, was bom of Irish parentage at Sunderland in 
T 794 Asa youth he was a sailor, and during many long voyages 
he acquired that intimate ar quaintance with the sea and ship- 
ping which was admirably displayed in his subsequent works 
In his spare time he diligently occupied himself in sketching 
manne subjects, and so much skill did he acquire that, after 
having been incapacitated by an accident from at tive service, he 
received an engagement, about 1818, to paint scenery for the 
“ Old Royalty,” a sailor’s theatre m Wellclose Square, London 
Along with David Roberts he was afterwards employed at the 
Cobourg Theatre, Lambeth, and in 1826 he became scene-painter 
to Dniry Lane Theatre, where he executed some admirable work, 
espei lally distinguishing himself by the production of a drop- 
scene, and by decorations for the Christmas pieces for which 
the house was celebrated Meanwhile he had been at work upon 
some easel pictures of small dimensions, and was elected a member 
of the Soi lety of British Artists Encouraged by his success at 
the British Institution, where in 1827 he exhibited his first 
important picture — “Wreckers off Fort Rouge” — ^and m 1828 
gained a premium of 50 guineas, he before 1830 abandoned 
scene-painting, and m that year made an extended tour on the 
Continent He now produced his “ Mount St Michael,” which 
ranks as one of his finest works , in 1832 he exhibited his “Opening 
of New London Bridge ” and “ Portsmouth Harbour ” —commis- 
sions from William IV — in the Royal Academy, of which he was 
elected an associate in 1832 and an academician in 1835, 
until his death on the i8th of May 1867 he contributed to its 
exhibitions a long series of powerful and highly popular works, 
dealing mainly with manne subjects, but cxicasionally with 
scenes of a more purely landscape character Among these may 
be named the “Battle of Trafalgar” (1836), executed for the 
United Service Club, the “ Castle of Ischia ” (1841), “ Isola Bella ” 
1841), among theresults of a visit to Italy 101839, “French Troops 
ordmg the Margra” (1847), “ The ‘Victory’ beanng the Body of 
Nelson towed into Gibraltar” (1853), “The Abandoned” (1856) 
He also executed two notable series of Venetian subjects, imr 
for the banquetmg-hall at Bowood, the other for Trentham 
He was much employed on the illustrations for The Picturesque 
Annual, and published a collection of lithographic views on the 
Rhine, Moselle and Meuse, and forty of his works were engraved 
m line under the title of “ Stanfield’s Coast Scenery ” The 
whole course of Stanfield’s art was powerfully influenced by 
his early practice as a scene-painter But, though there is 
always a touch of the spectacular and the scenic in his works, 
and though their colour is apt to be rather dry and hard, they 
are large and effective in handling, powerful in their treatment 
of broad atmospher c effects and telling m composition, and they 
evince the most complete knowledge of the artistic materials 
With which their painter deals 


STANFORD, SIR CHARLES VILLIERS (1852- ), Irish 

musical (omposcr, was born ui Dublin on the 30th of September 
1852, being the only son of Mr John Stanford, examiner in 
the court of chancery (Dublin) and clerk of the Crown, 
Co Meath Both parents of the composer were accomplished 
amateur musicians, the father being the possessor of a splendid 
bass voice, and the mother a very clever pianist Under R M 
Levey (violin), Miss Meeke, Mrs Joseph Robinson, Miss Flynn 
and Michael Quarry (piano), young Stanford’s musical powers 
were trained m the early days, and Sir Robert Stewart taught 
h.m composition and organ Various feats of precot ity are 
recorded m an artule m the Musical Times for Det ember 1898 
He came to London as a pupil of Arthur O’Learv and Ernst 
Pauer in 1862, and in 1870 won a scholarship at Queen’s Collcgt, 
Cambridge, whence he migrated to Trinity ( ollege in 1873, and 
succeeded J L Hopkins as college organist, a post he held till 
1892 His appointment as conductor of the Cambridge Univer- 
sity Musical Sot let} gave him great opportunities, and the fame 
which the society soon obtained was in the mam due to Stan- 
ford’s energies Before his time ladies were not admitted into 
the chorus, but during his tenure of the offite of conductor many 
most interesting performances and revivals took place In 
the years 1874 to 1877 he was given leave of absence for a portion 
of each year in order to complete his studies m Germanv, where 
he learnt from Reinecke and Kiel He took the B A degree m 
1874 and M A m 1878, and was given the honorary degree of 
MusD, at Oxford in 1883, and at Cambridge in 1888 He 
first came prommentl before the public as a composer with his 
incidental music to Tennyson’s Queen Mary (Lyceum, 1876), 
and in 1881 his first opera, Ihe Veiled Prophet, was given at 
Hanover (revived at Covint Garden, 1893), this was succeeded 
by Savonarola (Hamburg, April, and Covent Garden, July 1884), 
and Ihe Canterbury Pilgrims (Dniry Lane, 1884) A long inter- 
val separates these from his later operas, Shamus 0 Brien, a 
delightful piece of Irish dramatic writing (Op^raComique, 1896) 
and Much Ado About Nothing (Covent Garden, 1901) For the 
mam provincial festivals, works by Stanford were commissioned 
as follows “Orchestral Serenade ” (Birmingham, 1882), “Elegiac 
Ode” (Norwich, 1884), The Three Holy Children (Birming- 
ham, 1885), The Revenge (l^etds, 1886), The V oyage of Maeldune 
(Leeds, 1889 , The Battle of the Baltic (Hereford, 1891), Eden 
Birmingham, 1891), /’/leBnni (Cardiff, 1895), PhaudrigCrohoore 
Norwich, 1896), (Birmingham, 1897), Te Deunt{[xLi\s, 

1898), The Last Poi/ (Hereford, \ ^oo),Stabat Mater 1907) 

Besides these his music includes a few choral works of importance, 
such ai, The Resurrection {V-Sixnhndge, 1875), Psalm XLVJ (Cam- 
bridge, 1877), Carmen Saeculare (Jubilee Ode, 1887), “Installa- 
tion Ode ” (Cambridge, 1892), East to ITci/(London, 1893), Psalm 
CL (Manchester, 1887), Mass in G(Brompton Oratory, 1893) 
He was appointed professor of composition at the Royal Col- 
lege of Music, 1883, conductor of the Bach choir in 1885, pro- 
fessor of music in the university of Cambridge, sucteedmg Sir 
G A Macfarren, 1887, conductor of the I^eds Philharmonic 
Society, 1897, and of the Leeds Festival from 1901 onwards 
He was knighted m 1902 His instrumental works include 
SIX symphonies, many chamber compositions, among them two 
string quartets , besides many songs, part songs, madrigals, &c 
and imidental music to the Eumenides and Oedipus Rex (as 
performed at Cambridge), as well as to lenny son’s Bechet His 
church music holds an honoured place among modern Anglican 
compositions, and his editions of Irish and other traditional 
songs are well known In 1908 he published an interesting 
volume of Studies and Memories, a collection of contributions 
to reviews, &c , m past years 

STANHOPE, EARLS. James Stanhope, ist Earl Sianhope 
{c 1673-1721), English statesman and soldier, was the eldest 
son of Alexander Stanhope (d 1707), a son of Philip Stanhope, ist 
earl of Chesterfield Educated at Eton and at Trim tv College, 
Oxford, he accompanied his father, then British minister at 
Madrid, to Spam in 1690, and obtained some knowledge of that 
country which was very useful to him m later life A little 
later, however, he went to Italy where, as afterwards m I landers. 
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he served as a volunteer against France, and in 1695 secured 
a commission m the British army In 1701 Stanhope entered 
the House of Commons, but he continued his career as a soldier 
and was m Spam and Portugal during the earlier stages of the 
War of the Spanish Succession In 1705 he served in Spam 
under Charles Mordaunt, earl of Peterborough, and m 1706 he 
was appointed British minister m Spam, but his duties were 
still military as well as diplomatic, and m 1708, after some 
differences with Peterborough, who favoured defensive measures 
only, he was made commander-m-chief of the British forces in 
that country Taking the offensive he captured Port Mahon, 
Mmorta, and after a visit to England, where he took part m the 
impeachment of Sacheverell, he returned to Spam and m 1710 
helped to win the battles of Almenara and of Saragossa, his 
perseverance enabling the archduke Charles to enter Madrid 
in September However, at Bnhuega he was overwhelmed by 
the French and was forced to capitulate on the 9th of December 
1710 He remained a prisoner in Spam for over a year and 
returned to England m August 1712 He now definitely aban- 
doned the army for politics, and became one of the leaders of 
the Whig opposition in the House of Commons He had his 
share in establishing the house of Hanover on the throne, and 
in September 1714 he was appointed secretary of state for the 
southern department, sharing with Walpole the leadership of the 
House of Commons He was mainly responsible for the measures 
which were instrumental in crushing the Jacobite rebellion of 
1715, and he forwarded the passing of the Septennial Act 
He ac*ted as George I ’s foreign minister, end only just failed to 
conclude a treaty of alliance with France m 1716 In 1717, 
consequent on changes m the ministry. Stanhope was made 
first lord of the treasury, but a year later he returned to his 
former office of secretary for the southern department In 
1717 he was created Viscount Stanhope of Mahon and m 1718 
Earl Stanhope His activity was now shown in the conclusion 
of the quadruple alliance between England, France, Austria 
and Holland in 1718, and m obtaining peace for Sweden, when 
threatened by Russia and Denmark, while at home he promoted 
the bill to limit the membership of the House of I ords Just 
after the collapse of the South Sea Scheme, for which he was 
partly responsible but from which he did not profit, the earl 
died in London on the 5th of February 1721 Stanhope married 
Lucy, daughter of Thomas Pitt, governor of Madras, and he 
was succeeded by his eldest son Philip (1717-1786), a distin- 
guished mathematician and a fellow of the Roval Society 
Charles Stanhope, 3rd Earl Stanhopf (1753-1816), states- 
man and man of science, son of the 2nd earl, was born on the 
3rd of August 1753, and educated under the opposing influences 
of Eton and Geneva, devoting himself whilst resident in the 
Swiss city to the study of mathematics, and acquiring from the 
associations connected with Switzerland an intense love of 
liberty In politics he took the democratic side As Lord 
Mahon he contested the city of Westminster without success 
in 1774, when only just of age, but from the general election of 
1780 until his accession to the peerage on the 7th of March 1786 
he represented through the influence of Lord Shelburne the Bu( k- 
mghamshire borough of High Wycombe, and during the sessions 
of 1783 and 1784 he gave his support to the administration of 
William Pitt, whose sister. Lady Hester Pitt, he married on 
the 19th of December 1774 When Pitt ceased to be inspired 
by the Liberal principles of his early days, his brother-in-law 
severed their political connexion and opposed with all the im- 
petuosity of his fiery heart the arbitrary measures which the 
mmistry favoured Lord Stanhope’s character was wnthout 
any taint of meanness, and his conduct was marked by a lofty 
consistency never influenced by any petty motives, but his 
speeches, able as they were, had no weight on the minds of his 
compeers in the upper chamber, and, from a disregard of their 
prejudices, too often drove them into the opposite lobby He 
wras the chauman of the “ Revolution Society,” founded in 
honour of the Revolution of 1688, the members of which in 
1790 expressed their sympathy with the aims of the Fremh 
Republicans He brought forward in 1794 the case of Muir, one 


of the Edinburgh politicians who were transported to Botany 
Bay, and m 1795 he introduced into the Lords a motion depreca- 
ting any mterference with the internal affairs of France In all 
these points he was hopelessly beaten, and m the last of them he 
was m a “ minority of one ” — a sobriquet which stuck to him 
throughout life — whereupon he seceded from parliamentarv 
life for five years He was elected a fellow of the Royal Society 
so early as November 1772, and devoted a large part of his mcome 
to experiments in science and philosophy He invented a 
method of securing buildings from fire (which, however, proved 
impracticable), the printmg press and the lens which bear his 
name, and a monochord for tuning musical instruments, sug- 
gested improvements m canal locks, made experiments in 
steam navigation m 1795-1797 and contrived two calculating 
machines When he acquired an extensive propertv m Devon- 
shire, he projected a canal through that county from the Bristol 
to the English Channel and took the levels himself Electncity 
was another of the subjects which he studied, and the volume of 
Principles of Electricity which he issued in 1779 contained the 
rudiments of his theory on the “ i;9turn stroke ” resulting from 
the contact with the earth of the •electric current of lightning, 
which were afterwards amplified in a contribution to the Philo- 
sophical Transactions for 1787 His principal labours m litera 
ture consisted of a reply to Burke’s Reflections on the French 
Revolution (1790) and an Essay on the rights of juries (1792), 
and he long meditated the compflation of a digest of the statutes 
The lean and awkward figure of Lord Stanhope figured in a 
host of the caricatures of Sayers and Gillray, reflecting on his 
political opinions and his personal relations with his children 
His first wife died m 1780, and he married m 1781 Louisa, 
daughter and sole heiress of the Hon Henry Grenville (governor 
of Barbadoes m 1746 and ambassador to the Porte in 1762), a 
younger brother of the ist Earl Temple and George Grenville, 
who survived him and died m March 1829 By his first wife 
he had three daughters, one of whom was Lady Hester Stanhope 
{qv) Ills youngest daughter. Lady Lucy Rachael Stanhope, 
eloped with Thomas laylor of Sevenoaks, the family apothe- 
cary, and her father refused to be reconciled to her, but Pitt 
made laylor controller-general of the customs, and his son was 
one of Lord Chatham’s executors His second wife was the 
mother of three sons Lord Stanhope died at the family seat 
of Chevcning, Kent, on the 15th of December 1816, being 
succieded as 4th earl by his son Philip Henry (1781-1855), 
who inherited many of his scientific tastes, but is best known, 
perhaps for his association with Kaspar Hauser {qv) 

Philip Henry Stanhope, 5th Parl Stanhope (1805-1875) 
English historian, better known as Lord Mahon, son of the 4th 
earl and his wife, the daughter of the ist Baron Carrington, 
was born on the 30th of January 1805 He took his degree at 
Christ Chun h, Oxford, m 1827, and entered parliament in 1830 
He was under secretary for foreign affairs for the early months 
of 1835, and secretary to the India Board in 1845, but though 
he remained in the House of Commons till 1852, he made no 
special mark in politics He was chiefly interested in literature 
and antiquities, and m 1842 took a prominent part in passing 
the Copyright Act He was a trustee of the British Museum, 
and in 1856 he proposed the foundation of a National Portrait 
Gallery, its subsequent creation was due to his executors It 
was mainly due to him that m 1869 the Historical Manuscripts 
Commission was started As president of the Society of Anti- 
quaries (from 1846 onwards), it was he who called attention in 
England to the need of supporting the excavations at Troy, 
and in 1855 he founded the Stanhope essay prize at Oxford 
Of his own works the most important are his Life of Belisanus 
(1829), History of the War of Succession in Spain (1832), largely 
based on the ist earl’s papers. History of England from the Peace 
of Utrecht to the Peace of Versailles (1836-1853) , Life of William 
Pitt (1861-1862), and History of England, comprising the reign of 
Queen Anne until the Peace of Utrecht (1870) A new edition of 
this last work was published in 1908 The two histones and the 
Life of Pitt are of great importance on account of Stanhope’s 
unique access to manuscript authorities, and they remain 
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Standard works, and though here and there he has been found 
to give credit for too much to Lord Chatham, his industry, clear 
though not brilliant style, and general impartiality in criticism, 
have been deservedly praised His position as an historian was 
already established when he succeeded to the earldom in 1855, 
and in 1872 he was made an honorary associate of the Institute 
of France He was president of the Literary Fund from 1863 
until his death He died on the 24th of December 1875, being 
succeeded as 6th earl by his son Arthur Phihp (1838-1905), father 
of the 7th earl His second son, Edward Stanhope (1840-1893), 
was a well-known Conservative politician, who filled various 
important offices, and was finally secretary of state for war 
(1886-1892) 

STANHOPE, LADY HESTER LUCY (1776-1839), the eldest 
child of the 3rd Earl Stanhope by his first wife Lady Hester Pitt, 
was born on the 12th of March 1776, and dwelt at her father’s seat 
of Chcvening in kCent until early in 1800, when his excitable 
and wayward disposition drove her to her grandmother’s house 
at Burton Pynsent A year or two later she travelled abroad, 
but her cravings after distinction were not satisfied until she 
became the chief of the household of her uncle, William Pitt, 
in August 1803 She sat at the head of his table and assisted 
in welcoming his guests, gracing the board with her stately 
beauty and enlivening the company by her quickness and 
keenness of conversation Although her brightness of style 
cheered the declining days of Pitt and amused most of his 
political friends, her satirical remarks sometimes created enemies 
when more consideration for the feelings of her associates would 
have converted them into friends Ixidy Hester Stanhope 
possessed great business talents, and when Pitt was out of office 
she acted as his private secretary She was with him m his 
dying illness, and some of his last thoughts were concerned 
with her future, but any anxiety which might have arisen in 
her mind on this point was dispelled through the grant by a 
nation grateful for her uncle’s qualities of a pension of £1200 
a year, dating from the 30th of January 1806, which Lady 
Hester Stanhope enjoyed for the rest of her days On Pitt’s 
death she lived in Montagu Square, London, but life in London 
without the interest caused by associating with the principal 
politicians of the Tory party proved irksome to her, and she 
sought relief from lassitude in the fastnesses of Wales Whilst 
she remained on English soil happiness found no place m her 
heart, and her native land was finally abandoned m hebrueu'y 
1810 After many wanderings she settled among the Druses 
on Mt Lebanon, and from this solitary position she wielded 
an almost absolute authority over the surrounding districts 
Her control over the natives was sufficiently commanding to 
induce Ibrahim Pasha, when about to invade Syria in 1832, to 
solicit her neutrality, and this supremacy was maintained by 
her commanding character and by the belief that she possessed 
the gift of divination Her cherished companion, Miss Williams, 
and her trusted medical attendant. Dr Charles Lewis Meryon 
(1783-1877) dwelt with her for some time, but the former died 
in 1828, and Meryon left Mt Lebanon in 1831, only returning 
for a final visit from July 1837 to August 1838 In this lonely 
residence, the villa of Djoun, 8 m from Sidon, in a house 
“ hemmed in by and mountains,” and with the troubles of a 
household of some thirty servants, only waiting for her death 
to plunder the house, Lady Hester Stanhope’s strength slowly 
wasted away, and at last she died on the 23rd of June 1839 
The disappointments of her life, and the necessity of overawing 
her servants as well as the chiefs who surrounded Djoun, had 
intensified a temper naturally imperious In appearance as 
in voice she resembled her grandfather, the first J^ord Chatham, 
and like him she domineered over the circle, large or small, 
in which she was placed 

Some years after her death there appeared three volumes of 
Memoirs of the Lady Hester Stanhope as related by herself in Con- 
versations with her Physician (Dr Meryon 1845) and these were 
followed in the succeeding year by three volumes of Travels of Lady 
Hester Stanhope, forming the Completion of her Memoirs narrated 
by her Physician They presented a lively picture of this strange 
woman’s life and character, and contained many anecdotes of Pitt 


and his colleagues in political life for a quarter of a century before 
his death See also Mrs Charles Roundell, Lady Hester Stanhope 
(1910) 

STANIMAKA, a town of Bulgaria m Eastern Rumelia, on 
the D6rin D6r6, an affluent of the Maritza, 12 m S S E of 
Philippopolis Pop (1906), 14,120 It IS an important seat 
of the wine trade and also possesses a distillery Sericulture 
IS carried on under British auspices To the south of the town 
are the ruins of the medieval citadel Under its Gicek name 
Stenimachos, the town is frequently mentioned in connexion 
with the Bulgarian wars from the nth century onwards 

STANISLAU (Polish, Stantslawow), a town in Galicia, Austria, 
87 m S E of Lemberg by rail Pop (1900), 30,410, about half 
Jews It possesses a beautiful parish church, which contains 
the tombs of the Potocki family The principal industries 
include tanning, dyeing, tile-making, milling, the production 
of yeast and there is a large establishment for the manufacture 
of railway stock Stamslau is an important railway junction, 
and has a considerable trade, principally in agricultural produce 
Stamslau was founded by Stanislav Potocki (d 1683), and has 
been newly rebuilt since it was devastated by a great fire 
m 1868 

STANISLAUS I. [Lfszczvnski] (1677-1766), kmg of Poland, 
bom at Lemberg in 1677, was the son of Rafael Leszczynski, 
palatine of Posen, and Anne Catherine Jablonowska He 
married Catherine Opalmska by whom he had one daughter 
In 1697, as cupbearer of Poland, he signed the confirmation of 
the articles of election of Augustus II In 1703 ht joined the 
Lithuanian Confederacy, which the Sipiehas with the aid of 
Swedish gold had formed against Augustus, and m the following 
year was selected by Charles XII to supersede Augustus 
Lezsczynski was a young man of blameless antecedents, respect- 
able talents, and ancient family, but certamly without sufficient 
force of character or political influence to sustain himself on so 
unstable a throne Nevertheless, with the assistance of a bribing 
fund and an army corps the Swedes sui ceeded m procunng his 
election b> a scratch assemblv of half a dozen castellans and a 
few score of gentlemen (July 2, 1704) A few months later 
Stanislaus was forced by a sudden inroad of Augustus to seek 
refuge in the Swedish camp, but finally on the 24th of September 
1705 he was crowned king with great splendour, Charles himself 
supplying his nominee with a new c rown and sceptre in lieu of 
the ancient regalia which had been carried off to Saxony by 
Augustus The first act of the new kmg was to conclude an 
alliance with Charles XII whereby Poland engaged to assist 
Sweden against the tsar Stanislaus did what he could to assist 
his patron Thus he induced Mazeppa the Cossack hetman to 
desert Peter at the most cntical period of the war, and placed 
a small army corps at the disposal of the Swedes But he 
depended so entirely upon the sm cess of Charles’s arms that after 
Poltava (1709) his authority vanished as a dream at the first 
touch of reality The vast majority of the Poles hastened to re- 
pudiate him and make their peace with Augustus, and Leszczyn- 
ski, henceforth a mere pensioner of Charles XII , accompanied 
Krassau’s army corps in its retreat to Swedish Pomerania On 
the restoration of Augustus, Stanislaus resigned the Polish Crown 
(though he retained the royal title) in exchange for the little 
principality of Zweibrucken In 1716 he was saved from 
I assassmation at the hands of a Saxon officer, Lacroix, by 
Stanislaus Poniatowski, the father of the future kmg He now 
resided at Weisscnburg in Lorraine, and m 1725 had the satisfac- 
tion of seeing his daughter Mary become the consort of Louis XV 
and queen of France His son-in-law supported his claims 
to the Polish throne after the death of Au^stus II m 1733, which 
led to the war of the Polish Succession On the 9th of September 
1733 Stanislaus himself arrived at Warsaw, having travelled 
night and day through central Europe disguised .is a coachman, 
and on the following day, despite mmy protests, was duly 
elected king of Poland for the second time But Russia, opposed 
to any nominee of France and Sweden, at once protested agamst 
his election, declared m favour of the new elector rf Saxony, as 
being the candidate of her Austrian alK , and on the 30th of June 
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1734 a Russian army of 20,000 under Peter Laeey, after pro- 
claiming Augustus III at Warsaw, proceeded to besiege Stanislaus 
in Danzig where he had intrenched himself with his partisans 
(mcluding the primate and the French and Swedish ministers) 
to await the promised succour from France The siege began 
in October 1734 On the 17th of March 1735 Marshal Munnuh 
superseded Lacey, and on the 20th of May the long expected 
French fleet appeared m the roads and disembarked 2400 men A 
week after its arrival this little army gallantly attempted to 
force the Russian mtrenchments, but was beaten off and finally 
compelled to surrender This, by the way, was the first time 
France and Russia met as foes in the field On the 30th of June 

1735 Danzig capitulated unconditionally, after sustaining a 
siege of 135 days which cost the Russians 8000 men Stanislaus, 
disguised as a peasant, had contrived to escape two days before 
He was first heard of again at Konigsberg, whence he issued a 
manifesto to his partisans which resulted in the formation of a 
confederation on his behalf, and the despatch of a Polish envoy 
to Pans to urge France to invade Saxony with at least 40,000 
men In the Ukriine too. Count Nicholas Potocki kept on foot 
to support Stanislaus a motley host of 50,000 men, which was 
ultimately scattered by the Russians In 1 736 Stanislaus again 
abdicated the throne, but received by way of compensation the 
dukedom of Lorraine and Bar, which was to revert to France on 
his death He settled at Lun6ville, founded there the Academia 
Siantslat, and devoted himself for the rest of his life to science and 
philanthropy He died in 1766 at the age of 89 Among his 
works may be mentioned (Euvres du phtlosophe btenfaisant 
(Pans, 1763, 1866) 

See Robert Nislset Bam, CAar/cs JY / 7 (London 1805), ibid Puptls 
of Peter the Oreat, cap \i (London 1897), Czarnowski ()an 
Nepomucen) Stanislaw Leszczynski tn Poland (Pol Waisaw, 1858) 
Ijom^lAcroix, Les Opuscules inf dites de S L (Nuie> i8(>0), Lettres 
tnidit^s de ^ L , ed P Boy6 (Pins, 1901) , Mirchiontss Des Remix 
Le Rot Stanislas et Mane Leszczynskt (Paris, 1895) (R N B ) 

STANISLAUS IL AUGUSTUS FPoniatowski] (1732-1798), 
king of Poland, the son of Stanislaw Poniatowski, palatine of 
Cracow, the friend and companion of Charles XII of Swpdcn 
Bom in 1732 he owed his advance in life to the influence of his 
uni les the powerful ( zartoryscy, who sent him to St Petersburg 
in the suite of the English ambassador Hanbury Williams 
Subsequently, through the influence of the Russian chancellor, 
Bcstuzhev-Ryumin, he was accredited to the Russian court as 
the ambassador of Saxony Through Williams he was introduced 
to the grand duchess Catherine, who was irrcoistibly attracted 
to the handsome and brilliant young nobleman, for whom she 
abandoned all h r other lovers Poniatowski was concerned 
in the mysterious and disreputable conspiracy which sought to 
set aside the succession of the grand duke Peter and his son 
Paul in favour of Catherine, a conspiracy frustrated by the 
unexpected recovery of the empress Elizabeth and the conse- 
quent arrest of the conspirators Stanislaus returned to 
Warsaw much discredited, but nevertheless was (Sept 7,1761) 
elected king of Poland through the overwhelming influence of 
Catherine (she had promised him he crown as early as October 
1763) and was crowned on the 25th of November, to the disgust 
of his uncles, who would have prefeired another nephew. Prince 
Adam Casimir CzartoryscN , as king, but were obliged to submit 
to the dictation of tne Russian court The best that can be said 
for Stanislaus as king of Poland is that with all his romantic 
ideas and excellent intentions he remained from first to last the 
creature of circumstances He had climbed to the throne by 
very slippery ways, he was dependent for a considerable part of 
his enormous income on the v'oraan who had coqipensated h’m 
with a crown for the loss of her affections, he was detested by the 
nobility, who regarded him as a base-bom upstart and yet had 
to put up with him Thus m every way his position was most 
difficult, yet he tried to do his duty In the beginning of his 
reign he broke away from the leading-strings of his uncles and 
inaugurated some useful economical reforms After the first 
partition (as a result of which, by the way, his debts amounting 
to 7,000,000 guldens were paid by the Diet and his civil list 


was raised to 216,000 guldens per annum) he entered enthusiasn- 
( ally into the attempts of the patriots to restore the power and 
prosperity of their country, while the eloquent oration which 
he delivered before the Diet on taking the oath to defend the 
constitution of the 3rd of May 1791, moved the susceptible 
deputies to tears But when the confederation of Targowica, 
with the secret support of Russia, was formed against the consti- 
tution, he was .one of the first to accede to it, thus completely 
paralysing the action of the army which under his younger 
brother Prince jaseph and fhaddeus Kosnuszko, was performing 
prodigies In fact, by the end of his life, Stanislaus had become 
an expert in the art of “ acceding ” and “ hedging ” Of resolute 
and independent action he was quite mcapable , in fact, his whole 
career is little more than a retord of humiliations Thus in 
1782 when he waited upon Catherine at Kaniow during her 
triumphal progress to the Crimea, she kept her ancient, grey- 
haired lover waiting for weeks, and while half contemptuously 
promising to respect the integrity of Poland she curtly declined 
to be present at a supper which he had prepared for her at great 
cost A lew Years later he was forcibly abducted by the Confede- 
rates of Bar, who did not know what to do with their captive, 
and allowed him to return to his court m a confused, bedraggled 
condition On the outbreak of the insurrection of 1794 he was 
obliged to sue for his very life to Kosciuszko, and suffered the 
indignity of seeing his effigy expunged from the coinage a year 
liefore he was obliged to abdicate his throne Ihe last years of 
his life were employed in his sumptuous prison at St Petersburg 
(where he died in 1798) in writing his memoirs Of his innumer- 
able mistresses the most notable was Mme Liilh^, the widow 
of an upholsterer, on whom he lavished a fortune He also 
contracted a secret marriage with the countess Gribowska 
Yet he was c apable of the most romantic friendships, as witness 
his correspondence with Mme Geoffnn, whom he invited to 
Warsaw, where on hc’* arrival she found rooms provided for her 
exactly like those she had left at P ir^s — the same size, the same 
kind of carpets, the same furniture, down even to the very book 
which she had been reading the cvi ning oefore her departure, 
placed exactly as she had left it with a marker at the very place 
where she had left off SUnislaus had indeed a generous heart, 
frequently paid the debts of his friends or of deserving scholars 
whose cases were brought to his notice, and was exceedmgly 
good to the poor lie also cm ouraged the arts and sciences, and 
his Wednesday literary suppers were for some time the most 
brilliant social functions of the Polish capital The best desc rip- 
tion of Stanislaus is by the Swedish minister Engestrom, who was 
presented to him early in 1788 “ The king of Poland ” he says, 

“ has the finest head I ever saw, but an expression of deep 
melam holy detracts from the beauty of his countenance He 
IS broad-shouldered, decp-chested, and of such lofty stature that 
his legs seem disproportionate ly short He has all the dazzling 

qualities necessary to sustain his dignity in public He speaks 
the Polish, Latin, (^rman, Italian, French and English tongues 
perfectly and his conversation fills strangers with admira- 
tion As a grand-master of the ceremonies he would have 

done the honours most brilliantly Moral courage he alto- 

gether lacks and allows himself to be completely led by his 
entourage, which for the most part consists of women ” 

See Lars von Engestrom Minnen och Anteckningar vol 1 (Stock- 
holm 1870), Correspondance tnSdtle de Siamslas Poniatowski avec 
Madame Geoffnn (Pans, 1875), Jan Kibinski, Recollections of the 
Times of Stanislaw Augustus (I'’oI Cracow 1899), M^moires seertts 
et inUdits de Stanislas Auguste (Leipzig 1862), Stanislaw and Prince 
Joseph Poniatowski in the Light of their Private Correspondence, 
in Trench, edited m Polish by Bronislaw Dembiiiski (Lemberg 1904) 
Stanislaus s dianes and letters winch were for many years in the 
Russian foreign office, have been published in the Veslnik Evropy 
for January 1908 See also R N Bain’s, Ihe I ast Ring of Poland 
and his Contemporaries (1909) (R N B ) 

STANLEY (Family) This ancient and historic English family 
derived its name from Stanley in Leek (in the Staffordshire 
“ moorlands ”) Its first known ancestor is Adam de Stanle) , 
brother of Lmlf de Audley, ancestor of the lords Audley, who 
lived in the time of King Stephen TTis dcsiendant William d< 
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Stanley acquired the forestership of Wirral, with an heiress, m 
1284, and was ancestor of two brothers, Sir William and Sir John 
Stanley The former married the heiress of Hooton m Wirral 
and was ancestor of the Stanleys of Hooton, whose baronetcy, 
created m 1661, became extinct m 1893 The younger brother 
was lieutenant of Ireland under Richard II and Henry IV , 
obtamed from the latter the Isle of Man in fee, built a fortified 
house at Liverpool, and became KG He married the heiress 
of the Lathoms, a native family who had held Lathom in thanage 
fyom the Conquest at least and Knowdey by knight-scrvice 
from the ic2th century His grandson Thomas was father of 
the first earl of Derby (see Derby, Earls of) and of Sir William 
Stanley of Holt, whose great wealth led to his execution for 
treason in 1495, Stanley, ancestor of the 

Stanleys of Alderlcy, who obtained a baronetcy in 1660 and a 
barony m 1839 

Of the second earl’s younger brothers. Sir Edward was raised 
to the peerage as Lord Monteagle m 1514 for his services at 
Flodden, but the dignity passed with an heiress to the Parkers 
m 1581, and Sir James was ancestor of the Stanleys of Bicker- 
staffe, who obtained a baronetcy in 1628 and succeeded to the 
earldom in 1736 Their father had married the heiress of Lord 
Strange of Knockyn, and was summoned in that pieerage from 
1482 to 1497, did not live to inherit the earldom His wife 
was a first cousin of Henry VII ’s queen 

The 4th earl was summoned as Lord Strange, m his father’s 
lifetime, as was the 5th earl, but the barony fell into abeyance 
between his three daughters, who contested possession of the 
family estates with his brother, the 6th earl He bought out 
their rights m the Isle of Man, and, by his marriage with a sister 
and co-heir of the i8th earl of Oxford, acquired a claim to the 
great chamberlamship, which he advanced in 1626 and which 
was renewed by their descendants His son was summoned as 
Lord Strange in 1628 in the erroneous belief that the family 
retained the dignity, and a fresh barony of Strange was thus 
created But on the death of the loth carl (1736) this barony, 
with the lordship of Man and other great estates, passed to the 
2nd duke of Atholl, whose heir, the present duke, holds the 
title The earldom with large estates in Lancashire passed to 
the heir male (see above) 

Although the present wealth of the Stanleys is largely derived 
from the great industrial development of Lancashire, they were 
already a power to bereckonedwithmthatcountyand m Cheshire 
at the time of the Wars of the Roses, and have held a leading 
position ever since among English nobles For three centuries 
they were m succession lords-lieutenant of Lancashire and 
occasionally of Cheshire as well, and they have always lived in 
considerable state Lathom House, their ancient seat, m the 
hundred of West Derby (whence possibly the style of their 
earldom), was wrecked m the Civil War, and, though rebuilt by 
the ninth earl, was sold by his daughters But Knowsley, with 
its great park, is still theirs, lying to the east of Liverpool, m 
which their feudal tower still stood in 1821 

See Young's Hundred of Wirral (Liverpool 1909) , Round’s Peerage 
and Pedigree (London, 1910), County Histones of Lancashire and 
Cheshire, and works on the peerage passim (J H R ) 

The barony of Stanley of Alderley was created in 1839 for 
Sir John Thomas Stanley, Bart (1766-1850), of Alderley Park, 
Cheshire, a brother of Edward Stank y (1779-1849), bishop of 
Norwich and father of Arthur Penrhyn Stanley A member of 
parliament and a fellow of the Royal Society, he married Maria 
Tosepha (d i863),daughter of John Holroyd, ist earl of Sheffield 
Their eldest son, Edward John Stanley, 2nd baron (1802-1869), 
entered the House of Commons in 1831 and became under- 
secretary to the home department m 1841, patronage secretary 
to the treasury from 1835 to 1841, paymaster-general in 1841, 
and under-secretary for foreign affairs from 1846 to 1852 In 
1848, two years before he succeeded to the barony of Stanley, he 
was created Baron Eddisbury of Winnmgton He was president 
of the board of trade from 1855 to 1858, and postmaster-general 
from i860 to i866 His wife, Henrietta Maria (1807-1895), 
a daughter of Henry Augustus Dillon-Lec, 13th Viscount Dillon, 


was a remarkable woman Before her marriage m 1826 she had 
lived m Florence, and had attended the receptions of the countess 
of Albany, the widow of Charles Edward, the Young Pretender, 
and m London she had great influence in social and political 
circles When he was patronage secretary her husband was 
desiribed by Lord Palmerston as “ joint-whip with Mrs Stanley ” 
Later in life Lady Stanley of Alderley helped to found the 
Women’s Liberal Unionist Association, and she was a strenuous 
worker for the higher education of women, helping to establish 
Girton College, Cambridge, the Girls’ Public Day School Company, 
and the Medical College for Women She died on the 16th of 
February 1895 Her younger son, Edward Lyulph Stanley 
(b 1839), who in 1903 succeeded his brother Henry Edward John 
(1827-1903) as 4th baron, had previously had an active career 
as an educationist and a I iberal politician He w\s a fellow 
of Balhol College, Oxford, and was M P for Oldham from 1880 
to 1885 He was for many years a member of the London 
*^011001 Board In 1909 on the death of the 3rd earl of Sheffield, 
he inherited the barony of Sheffield, and that of Stanley of 
Alderley now became merged in it 

STANLEY, ARTHUR PENRHYN (1815-1881), English divine, 
dean of Westminster, was born on the 13th of December 1815, 
at Alderley m Cheshire, where his father, afterwards bishop of 
Norwich, was then rector He was educated at Rugby under 
Arnold, and in 1834 went up to Balhol College, Oxford After 
obtaining the Ireland scholarship and Newdigate prize for an 
English poem (The Gypsies), he was in 1839 elected fellow of 
University College, and m the same year took orders In 1840 
he travelled in Greece and Italy, and on his return settl^ 
at Oxford, where for ten years he was tutor of his college and 
an influential element in university life His personal relations 
with his pupils were of a singularly close and affectionate nature, 
and the charm of his social gifts and gemal character won him 
friends on all sides His literary reputation was early established 
by his Life of Arnold, published in 1844 I*' 1845 

appointed select preacher, and published m 1847 a volume of 
Sermons and Essays on the Apostolic Age, which not only laid 
the foundation of his fame as a preacher, but also marked his 
future position as a theologian In university politics, which at 
that time wore mainly the form of theological controversy, he 
was a strong advocate of comprehension and toleration As 
an undergraduate he had entirely sympathized with Arnold in 
resenting the agitation led by, but not confined to, the High 
Church party in 1836 against the appointment of R D Hampden 
to the regius professorship of divinity During the long agitation 
which followed the publication in 1841 of Tract No XC and which 
ended m the withdrawal of J H Newman from the Anglican 
Church, he used all his influence to protect from formal 
condemnation the leaders and tenets of the “ Tractarian ” 
party In 1847 he resisted the movement set on foot at Oxford 
against Hampden’s appointment to the bishopric of Hereford 
Finally, in 1850, in an article published m the Edinburgh 
Review m defence of the “ Gorham judgment ” he asserted two 
principles which he maintained to the end of his life — first, 
“ that the so-callcd supremacy of the Crown m religious matters 
was m reality nothing else than the supremacy of law,” and, 
secondly, “ that the Church of England, by the very condition 
of Its being, was not High or Low, but Broad, and had alwavs 
included and been meant to include, opposite and contradictory 
opinions on points even more important than those at present 
under discussion ” 

It was not only in theoretical but in academical matters that 
his sympathies were on the liberal side He was greatly inter- 
ested m university reform and acted as secretary to the royal 
commission appointed m 1850 Of the important changes in 
administration and education which were ultimately carncid out, 
Stanley, who took the principal share in drafting the report 
printed m 1852, was a strenuous advocate These changes 
included the transference of the initiative m university legislation 
from the sole authority of the heads of houses to an elected and 
representative body, the opening of college fellowships and 
scholarships to competition by the removal of local and other 
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cstrictions the non-enforcemcnt at matriculation of subscription 
0 the Thirty-nme Articles, and various steps for increasing the 
isefulness and influence of the f rofesspnate Before the report 
vas issued, Stanley was appointed to a canonry m Canterbury 
athedral During his residence there he published his Memmr 
)f his father (1851), and completed his Commentary on the Epistles 

0 the Corinthians (1855) winter and spring of i852-'i853 

le made a tour in Egypt and the Holy Land, the result of which 
VOS his well-known volume on Sinat and Palestine (1856) In 
[857 he travelled in Russia, and collected much of the materials 
or his Lectures on the Eastern Church (i86i) His Memorials 
}f Canterbury (1855) displayed the full maturity of his power of 
iealing with the events and characters of past history He was 
ilso examining cluplam to Bishop A C» Tait, his former tutor 

At the close of 1856 Stanley was appointed regius professor 
)f ecclesiastical history at Oxford, a post which, with the attached 
^nonry at Christ Church, he held till 1863 He began his 
rcatment of the subject with “ the first dawn of the history of 
he church,” the call of Abraham, and published the first two 
mlumes of his History of the Jewish Church m 1863 and 1865 
Torn i860 to 1864 academical and clerical circles were agitated by 
he storm which followed the publication of Essays and Reviews, 

1 volume to which two of his most valued friends, Benjamin 

[owett and Frederick Temple, had been contributors Stanley’s 
lart in this controversy may be studied in the second and third 
)f hxs Essays on Church and State The result of his action 

vas to alienate the leaders of the High Church party, who had 
‘ndeavoured to procure the formal condemnation of the views 
idvanced in Essays and Revieivs In 1836 he published a 
Letter to the Bishop of London, advocating a relaxation of the 
erms of clerical subscription to the Thirty-nine Articles and 
he Prayer-book An act amending the Act of Uniformity, and 
arrying out in some degree Stanley’s proposals, was passed m 
he year 1865. In 1862, Stanley, at Queen Victoria’s wish, 
iccompanied the prince of Wales on a tour in Egypt and 
Palestine 

Towards the close of 1863 he was appointed by the Crown to 
he deanery of Westminster In December he married Lady 
\ugusta Bruce, sister of Lord Elgin, then governor-general of 
ndia His tenure of the deanery of Westminster was memorable 
n many ways He recognized from the first two important 
lisqualifications — his indifference to music and his slight 
inowledge of architecture On both these subjects he availed 
iimself largely of the aid of others, and threw himself with charac- 
enstic energy and entire success into the task of rescuing from 
leglect and preserving from decay the treasure of histone monu- 
nents m which the abbey is so rich In 1865 he published his 
Memorials of Westminster Abbey, a work which, despite occasional 
naccuraaes, is a mine of information He was a constant 
ireacher, and gave a great impulse to Trench’s practice of 
nviting distinguished preachers to the abbey pulpit, especially 
o the evening services in the nave His personal influ- 
*nce, already unique, was much increased by his removal to 
^ndon His circle of friends included men of every denomma- 
lon, every class and almost of every nation He was untiring 
n hterary work, and, though this consisted very largely of 
iccasional papers, lectures, articles in reviews, addresses, and 
ermons, it included a third volume of his History of the Jewish 
^hurch, a volume on thoChurch of Scotland, another of Addresses 
ind Sermons preached m America, and another on Christian 
institutions (1881) He was continually engaged in theological 
ontroversy, and, by his advocacy of all efforts to promote the 
ocial, moral, and religious amelioration of the poorer classes 
ind his chivalrous courage in defending those whom he held 
o be unjustly denounced, undoubtedly incurred much and grow- 
np odium in influential circles Among the causes of offence 
night be enumerated not only his vigorous defence of one from 
vhom he greatly differed, Bishop Colenso, but his invitation to 
he Holy Communion of all the revisers of the translation of the 
Bible, including a Unitarian among other Nonconformists Still 
.trongcr was the feeling caused by his efforts to make the rec ital 
if the Athanasnn Creed optional instead of imperative m the 


Anglican Church In 1874 he spent part of the winter in Russia, 
whither he went to take part in the marriage of the duke of Edin- 
burgh and the grand duchess Mane He lost his wife in the spring 
of 1876, a blow from which he never entirely recovered But in 
1878 he was deeply interested by a tour in Amenca, and in the 
following autumn visited for the last time northern Italy and 
Venice In the spring of 1881 he preached funeral sermons in 
the abbey on Thomas Carlyle and Lord Beaconsfield, concluding 
with the latter a series of sermons preached on public occasions 
In the summer he was preparing a paper on the Westminster 
( onfcssion, and preaching m the abbey a course of Saturday 
Lectutes on the Beatitudes He died on the i8th of July, and 
was buried in Henry VII ’s chapel, in the same grave as his 
Avife His pall-bcarers comprised representatives of literature, 
of science, of both Houses of Parliament, of theology, Anglican 
and Nonconformist, and of the universities of Oxford and 
Cambridge The recumbent monument placed upon the spot, 
and the windows in the chapter-house of the abbey, one of them 
a gift from Queen Victoria, were a tribute to his memory from 
friends of every class in England and America* 

Stanley was undoubtedly the leading liberal theologian of his 
time in England Throughout his writings we see the impress, not 
only of his distinctive genius and of his extraordinary gifts, but 
ilso of his special views aims and aspirations He looked on 
the age in which he lived as a period of transition to be followed 
either by an “ eclipse of faith " or by a " revival of Christianity in 
a wider aspect," a " catholic, comprehensive, all-embracing Christi- 
anity " that " might yet overcome the world " He was never tired of 
assertmg his belief " that the C hnstian Church h id not yet presented 
its final or its most perfect aspect to the world ", that " the belief 
of each successive age of Christendom had as i m itter of fact varied 
enormously fiom the belief of its predecessor " , that " all confessions 
and similar documents are if taken as fin il expressions of absolute 
truth misleading ’ , and that there still remained behind ill the 
controversies of the past a higher Christianily which neither assail- 
ants nor defenders had fully exhausted " ‘ The first duty of i 

modern theologian " he held to be " to study the Bible, not for the 
sake of making or defending systems out ot it, but for the s<ikc of 
discovenng what it actually contains " To llus study he looked 
for the best hope of such a progressive development of Christian 
theology as should avert the danger arising from " the ipparently 
inereasing divergence between the intelligence and the faith of 
our time " He enforced the duty " of placing ir the background 
whatever was accidental, temporary or secondary and of bringing 
mto due prominence what was primary and essential " In Hu. 
former group Stanley would without doubt or hesitation have 
placed all questions connected with Episcopal or l^esbytenan orders 
or that deal only with the outward forms or eerimonus of religion, 
or with the authorship or age of the books of the OUl Tcbtamcnt 
Even to the question of mirac ilous and external evidence he would 
hav e been inclined to assign a secondary place 

The foremost and lughest place that of the " essential and super- 
natural " elements of religion ho would have reserved for its moril 
and spiritual truths, " its chief evidence and chief essence " " the 
truihs to be drawn from the teaching and from the life of Christ " 
in whose character he did not hesitate to recognize " the gre.itcst 
of all miracles " 

With such views it was not to be wondered at that, from first to 
last, as has already been indicated he never lost an opixjrtunity 
of supporting a policy of width toleration and comprehension in 
the Church ot England So again ho was always eager to insist 
on the essential points of union between various denominations of 
Christians He was throughout his life an unflinching advocate 
of the connexion between Church and State By this ho under- 
stood (i) " the recognition and support on the part of the state 
of the religious expression of the faith of the community " and 
(2) " that this religious expression of the faith of the community 
on the most sacred and most vital of all its interests should be con- 
trolled and guided by the whole community through the supremacy 
of law " At the same time he was in favour of nxaking the creed 
of the Church as wide as possible — " not narrower th<an that which 
IS even now the test of its membership, the Apostles’ Creed " — ^and 
of throwing down all barriers which could be wisely dispensed with 
to admission to its mlnistiV As an immediate step he even adv o- 
cated the admission under due restrictions of English Nonconformists 
and Scottish Presbyterians, to preach in Anglican pulpits 

Apart from the great impulse which he gave to the study alike 
of the Bible and Church history, his influence may be said in a very 
true sense to colour the writings of many of those who most dilTer 
from him The subjects to which he looked as the most essential 
of all — the universality of the divme love, the supremo importance 
of the moral and spiritual dements of religion the supremacy of 
conscience the sense of the central citadel of Christianity as being 
contained in the character, the history, the spirit of its divine 
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Founder — have impressed themselves more and more on the teaching 
and the preaching of every class of clergy in the Church 

See G G Bradley, Recollecttons of A P Stanley (1883), R E 
Prothero and G G Bradley, Life and Correspondence of Dean Stanley 
(2 vols , 1893) 

STANLEY, EDWARD (1779-1849), bishop of Norwich, the 
younger brother of the ist Baron Stanley of Alderley, was born 
m London and educated at St John’s College, Cambridge (i6th 
wrangler, 1802) He was ordained in 1802 and became rector 
of Alderley, Cheshire, three years later Here he took a great 
interest in education, and encouraged especially the teaching 
of secular subjects at his school In 1837 he was consecrated 
bishop of Norwich The diocese at this time was conspicuous 
for laxity and want of discipline, and this he proceeded to 
remedy, although at first he met with much opposition Ordina- 
tions and confirmations were held more regularly and frequently, 
the schools were properly inspected, the Plurality Act was 
enforced and undesirable clergy were removed He was tol erant 
towards Dissenters and supported all missionary undertakings 
without regarding their sectarian associations In politics he 
was a Liberal and devoted himself especially to educational 
questions Dean Stanley (see above) was his third son 

Stanley s letters, Before and after Waterloo (edited by J H Adeane 
and M Grenfell, 1907), are full of interest to students of Napoleonic 
history 

STANLEY, SIR HENRY MORTON (1840-1904), British 
explorer of Africa, discoverer of the course of the Congo, was 
born at Denbigh, Wales, on the loth of June 1840 ^ His parents 
were named Rowlands or RoUant, and his father, who died in 
1843, was the son of a small farmer John Rowlands, by which 
name Stanley was baptized, was brought up first by his maternal 
grandfather, and after his death was boarded out by his mother’s 
brothers at half a crown a week In 1847 he was taken to the St 
Asaph Union workhouse, where he was noted for his activity and 
intelligence The schoolmaster at the workhouse, James Francis 
(who eventually died in a madhouse), was a tyrant of the Squeers 
type, and in Mayi856, Rowlands, after giving Francis a thrashing, 
ran away from school He sought out his paternal grandfather — 
a well-to-do farmer — who refused to help him A cousin, however, 
who was master of a national school at Brynford, took him in 
as a pupil teacher But withm a year he was sent to Liverpool, 
where he lived with an uncle who was in straitened circumstances 
The lad, after working at a haberdasher’s and then at a butcher’s 
shop, engaged himself as a cabin boy on a sailing ship bound for 
New Orleans, in which city he landed early in 1859 Ihere he 
obtained a situation through the good offices of a merchant 
named Henry Morton Stanley, who subsequently adopted the 
lad as his son, designing for him a mercantile career To this 
end young Stanley (as he was henceforth known) was sent to a 
country store in Arkansas Ihe merchant shortly afterwards 
died, without having made further provision for his prot^g6 

When the Civil War broke out m i86r Stanley enlisted in the 
Confederate army, he was taken prisoner at the battle of Shiloh 
(April 1862), and after two months’ experience of the hardships 
of Camp Douglas, Chicago (where the prisoners of war were 
confined), he obtained release by enrolling in the Federal artillery 
In less than a month he was discharged as unfit In November 
1862 he returned to Liverpool “ very poor, in bad health and in 
shabby clothes,” and made his way to Denbigh, but was turned 1 
away from his mother’s door This incident deeply affected him 
Naturally of a sensitive, affectionate nature, henceforth he prac- 
tised strong self-suppression and reserve For a livelihood he 
took to the sea — was wrecked off Barcelona-^and in August 
1864 enlisted in the United States navy Accordmg to an 
apparently authentic story ^ he obtained promotion for swimmmg 
500 yds and tying a rope to a captured steamer, while exposed 
to the shot and shell of a battery of ten guns After the war he 
crossed the plains to Salt Lake City, Denver, and other parts, 
acquiring a reputation as a vivid descriptive writer fqr the press 

^ This IS the usually accepted date, but from Stanley's Auto^ 
btoeraphv it would appear that the year of his birth was 1842 

** See C Rowlands Henry M ‘Stanley p 102 


Thus began a senes of adventures in search of “ copy ” In the 
autumn of 1866 we hear of him travelling in Asia Minor “ en 
route for Tiflis and Tibet,” and as being attacked, with his two 
compamons, by brigands, robbed and imprisoned, the Porte sub- 
sequently paying through the Amencan minister an mdemmty 
for the outrage In December of the same year Stanley revisited 
Denbigh and St Asaph, returning thence to America In 1867 
he joined General Hancock’s expedition against the Red Indians, 
acting as correspondent for the Missouri Democrat and other 
papers His reports induced the New York Herald to send him 
to accompany the British expedition of 1867-68 against 
the emperor Iheodore of Abyssinia Succeeding m sending 
through the first news of the fdl of Magdala, Stanley attracted 
the special attention of the proprietor of the Herald, James 
Gordon Bennett, and received from him a roving commission 
He went to Crete, then in rebellion, in the latter part of 1868, 
and thence to Spam, where he arrived in time to witness the 
scenes following the flight of Queen Isabella from Madrid He 
chronicled the events of the Republican rising in 1869 and was 
at Madrid in October of that year, when he received a telegram 
from Mr Gordon Bennett, jun , summoning him to Pans 

Arrived in Pans Stanley was informed that he was to go and 
find Livingstone’ Stanley then shared the common opinion 
that Livingstone had died somewhere in Central Africa, but 
Bennett was sure he was alive and Stanley was to find and help 
him to the best of his ability The journey, which was to be 
kept secret to a\ oid suspicion, was to begin next day Strangely 
enough, though so urgent in the matter, Bennett cumbered 
Stanley with a large number of commissions to fulfil before the 
quest for Livingstone could be begun In accordance with these 
instructions, Stanley went to Egypt to witness the opening of 
the Suez Canal in November, thence to Philae, and in January 
1870 he arrived in Jerusalem, where he met Captain (afterwards 
Sir) Charles Warren Next, by way of Constantinople, he visited 
the battlefields of the Crimea, and, passing through the Caucasus 
from Baku, he made an adventurous journey across Persia to 
Bushire, whence he sailed to Bombay From Bombay he sailed 
for Afnca, reaching Zanzibar on the 6th of January 1871 

The journey to the interior was begun on the 21st of March, 
on the 10th of November, having overcome innumerable difficul- 
ties, Stanley arrived at Ujiji, where Livingstone then was, the 
young traveller greeting the famous veteran with the words, 
“Dr Livingstone, I presume?” With Livingstone Stanley 
navigated the northern shores of Tanganyika and settled the 
question as to whether the Rusizi was an effluent or an affluent — 
a point then much debated in connexion with the h> drography 
of the Nile basin Leaving Tanganyika on the 9th of January 
1872 Stanley regained Zanzibar on the 7th of May He had 
accomplished his mission, and by it he established his reputation 
as a leader of men and an explorer of great promise His story, 
made public in a picturesque narrative. How I Found Livingstone 
(1872), was at first received m London with some incredulity, 
owing in part to his connexion with Amencan journalism of a 
type then unfamiliar and distasteful, but the journals of Living- 
stone, which he brought home, silenced the critics, and from Queen 
Victona Stanley received a gold snuff-box set with brilliants and 
her thanks for the services he had rendered Nevertheless 
Stanley records that all the actions of his life, and all his thoughts, 
since 1872, were strongly coloured by the storm of abuse and 
the wholly unjustifiable reports circulated about him thin 

A series of public lectures in England and America followed 
In 1873, as war correspondent of the Herald, he accompanied 
Wolseley’s expedition to Ashanti, which he described, together 
with his Abyssinian experiences, in a volume entitled Coomasste 
and Magdala Two British Campaigns (London, 1874) On 
reaching the island of St Vincent from Ashanti in 1874 he first 
heard that Livingstone was dead, and that the body was on its 
way to England After the funeral of Livingstone some time 
was spent in negotiations for sending Stanley again to Africa, 

» Previously, in November 1868 Stanley had been sent to Egypt 
by the Herald “ to meet Livingstone," at the time reported to be 
on his way homo Stanley got as far as Aden when he was recaile<i 
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there to determine geographical problems left unsolved by 
the deaths of Livingstone and Speke, and the discovery by 
Sir Samuel Baker of Albert Nyanza, a lake then reputed to extend 
ilhmitably m a southerly direction Finally, Sir Edward Lawson 
(afterwards Lord Burnham), the editor and proprietor of the 
Daily Telegraphy to whom Stanley had communicated his 
desires, and Sir Edwin Arnold of that journal, induced Mr 
Gordon Bennett to join them in raising a fund for an Anglo* 
American expedition under Stanley’s command This expedi- 
tion lasted from October 1874 to August 1877 and accomplished 
more than any other single exploring expedition m Africa 
Politically, also the journey had momentous consequences; 
It led directly to the foundation of the Congo State and to the 
partition of the hitherto unappropriated regions of Africa between 
the states of western Europe Stanley started from the east 
coast and reached the ocean again at the mouth of the Congo, 
having demonstrated the identity of that river with Livingstone’s 
Lualaba by navigating its course from Nyangwe — the point at 
which both Livingstone and Lovett Cameron had turned aside 
This wonderful achievement was accomplished m the face of 
difficulties so great that they could have been overcome only by 
such a man as Stanley proved himself to be — a man of inflexible 
will, who having conceived a vast design carried it to its conclu- 
sion regardless of any obstacles, sparing neither himself nor his 
associates and, if opposed, prepared to shed blood to attain his 
object Of the three white men who accompanied him all died 
during the journey, Stanley himself was prematurely aged 
The discovery of the course of the Congo, though the greatest, 
was but one of many geographical problems solved during this 
memorable expedition The part played by the Kagera in the 
Nile system, the unity and approximate area of Victoria Nyanza, 
the true length and area of Tanganyika and the whereabouts of 
Its outlet, and the discovery of a new lake, Dweru, which at the 
time Stanley believed to be a branch of Albert Nyanza, are some 
of the other discoveries made by Stanley at this time The 
story of the expedition was given at length in Through the Dark 
Continent (London, 1878) Stanley’s letters from Uganda and 
his call for missionaries to go to the court of Mtesa met with an 
immediate response and proved the first step in bringing the 
region of the Nile sources under the protection of Great Britain 
Important as was this result of his journey it was eclipsed by the 
events which followed his revelation of the Congo as a magnificent 
waterway piercing the very heart of Africa Of the commercial 
possibilities of the region he had made known Stanley was well 
aware The one other man who at once grasped the situation 
was Leopold II , king of the Belgians, who sent commissioners 
to intercept Stanley at Marseilles, when he was on his way back 
to England, with proposals to return to the Congo, proposals 
which Stanley, much needing rest, put aside for the time. Ap- 
proached again in the summer of 1878 Stanley lent a more favour- 
able ear to Leopold’s suggestions Efforts made by the explorer 
in the autumn to arouse British merchants to the importance of 
the Congo basin were unavailmg, and m November Stanley went 
to Brussels and committed himself to the schemes of the icing of 
the Belgians A Comtte d' eludes du Haul Congo was formed and 
Stanley was entrusted with the leadership of the new expedition, 
which was, in his own words, “ to prove that the Congo natives 
were susceptible of civilization and that the Congo basin was rich 
enough to repay exploitation ” Stanley reached the Congo in 
August 1879, and the work he accomplished there in the ensuing 
five years enabled the Comit6, which had meantime changed its 
name to that of Assoctahon tnlernaltonale du Congo, to obtain 
the recognition of America and Europe to its transformation into 
an independent state (“ The Congo Free State ”) under the 
sovereignty of King Leopold Stanley described his labours m 
The Congo and the Founding of its Free State (London, 1885), a 
book which throws valuable light on the manner m which the 
promoters of that enterprise set to work, and the object at which, 
from the beginning, they aimed For the political aspects of 
this question see Africa (§ 5) and Congo Free State Here it 
IS only necessary to indicate what Stanley actually accomplished 
on the Congo At the outset the area of his activities was 


restricted by the enterprise of the French traveller de Brazza, 
who, reaching Stanley Pool by a more northern route, placed — 
September and October 1880 — the neighbouring districts on the 
north bank of the Congo under French protection De Brazza’s 
journey was directly inspired by Stanley’s discoveries, and thus 
early had those discoveries led to international rivalries Not- 
withstanding this check Stanley, without much trouble with the 
natives, founded stations for his association along the banks of 
the nver as high up as Stanley Falls A more difficult task was 
the making of a road through the cataract region and the carry- 
ing over It in sections of four small steamers, all of which were 
launched on the middle river This road-making exploit earned 
for Stanley from the natives the name of Bula Matari, the 
rock-breaker, the all-powerful — a fit description of the man 
who allowed no obstacles to turn him from the achie\ement 
of his purpose 

Stanley returned to Europe in the middle of 1884 and attended 
the Berlin Conference of 1884-1885, which dealt with African 
affairs, acting as technical adviser of the American plenipoten- 
tiaries While in Germany he lectured in various cities on the 
benefits which would result from the opening up of Central 
Africa, and found the Germans more alive than the British to the 
great interests at stake The revelation of what the Association 
Internationale had done intensified the struggle among the 
powers for the possession of African territory Stanley did not 
return to the Congo on the recognition of the Free State but took 
up his residence in London With James F Hatton, a leading 
Manchester merchant, he promoted the Royal Congo Railway 
Company to connect Stanley Pool with the lower river, but the 
scheme at the time came to nought, partly owing to the indiffe- 
rence of English capitalists and partly m consequence of a eJause 
mimical to British mterests in the charter which King Leopold 
proposed to grant the company 

Though still an American citizen Stanley’s interests and ambi- 
tions were bccommg distinctly British, his sympathies m that 
direction being joined to a personal loyalty to the king of the 
Belgians ^ A desire to serve both parlies was one of the leading 
motives in his next African adventure Stanley had become 
deeply interested in the schemes of Mr (afterwards Sir) William 
Mackinnon, chairman of the British India Steam Navigation Com- 
pany, for establishing a British protectorate in East Equatorial 
Africa, and it was believed that this object could be furthered 
at the same time that relief was afforded to Emm Pasha {q v ), 
governor of the Equatorial Province of Egypt, who had been 
isolated by the Mahdist rising of 1881-1885 Stanley agreed 
to conduct an expedition, nominally m the service of the khedive 
of Egypt, for the relief of Emm The major part of the funds 
needed was supplied by a committee, of which Mackinnon was 
chairman Instead of choosing the direct route via Zanzibar or 
Mombasa, Stanley decided to go by way of the Congo, as thereby 
he would be able to render services to the infant Congo State, 
then encountering great difficulties with the Zanzibar Arabs 
established on the upper Congo Stanley left Europe m January 
1887 and at Zanzibar entered mto an agreement with fippoo 
Tib, the chief of the Congo Arabs, appointing him governor 
of Stanley Falls station on behalf of the Congo State, and 
making another arrangement with him to supply earners for the 
Emm relief expedition Stanley and Tippoo Tib travelled 
together up the Congo as far as Bangala, reached on the 30th of 
May Thence Tippoo Tib went on to Stanley Falls and Stanley 
prepared for a journey to Albert Nvanza, where he expected to 
meet Emm On the 15th of June Yambuya, on the lower 
Aruwimi, was reached, and here Stanley left his rear-guard 
under command of Major E M Barttelot and Mr J S Jameson 
On the 28th Stanley and the advance-guard started for Albert 
Nyanza, **and until the 5th of December, for 160 days, we 
marched through the forest, bush and jungle, without ever having 
seen a bit of greensward of the size of a cottage chamber floor 

* Of the later policy pursued in the Congo State Stanley wrote 
in 1896, that it was " emng and ignorant " To go back to the Congo 
* would be to disturb a moral malaria injurious to the reorganizer 
[AtUobtography.y 537) 
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Nothing but miles and miles, endless miles of forest ” Starva- 
tion, fever, the hostility of the tribes, were daily mcidents of this 
terrible march, during which Stanley lost nearly 50 % of his men 
On the 13th of December Albert Nyanza was reached, and after 
some delay communication was opened with Emm, who came 
down the lake from the Nile in a steamer, the two chiefs meeting 
on the 29th of April 1888 Disquieted by the non-arrival of his 
rearguard, Stanley retraced his steps, and on the 17th of August, 
a short distance above Yambuya, found that Tippoo Tib had 
broken faith, that Barttelot had been murdered, that Jameson 
(who soon afterwards died of fever) was absent at Stanley Falls, 
and that only one European, William Bonny, was left in the 
camp Collecting those who survived of the rearguard Stanley 
for the third time traversed the primeval forest, and in January 
1889 ^If that was left of the expedition was assembled at Albert 
Nyanza Of 646 men with whom he entered the Congo, but 
246 remained In April the return journey to Zanzibar by way 
of Uganda was begun, Emm reluctantly accompanying Stanley 
On this homeward journey Stanley discovered Ruwenzori (the 
Mountains of the Moon), traced the course of the Semliki 
River, discovered Albert Edward Nyanza and the great south- 
western gulf of Victoria Nyanza During his stay in the Congo 
forests he had also obtained much information concerning the 
pygmv tribes As to the political results of the expedition, 
Stanley’s proposals to Emm to hold the Equatorial Province for 
the Congo State or to move nearer Victoria Nyanza and enter 
the servue of Mackmnon’s British East Africa Company had not 
been accepted, but he concluded agreements with various chiefs 
m the lake regions m favour of Great Britain, agreements which 
were handed over to the East Africa Company Zanzibar was 
reached on the 6th of December 1889 and the expedition was at 
an end Stanley’s account of it. In Darkest A/nca, was published 
(m six languages) m 1890 

Returning to England, Stanley was received with much 
honour, among the many distinctions conferred upon him being 
the degrees of D C L from Oxford and of LT^ D from Cambridge 
and from Edinburgh On the 12th of July 1890 he married a 
lady whose graceful work as an artist was well known, Miss 
Dorothy Tennant, second daughter of Mr Charles Tennant, 
sometime M P for St Albans Later m the year he visited the 
United States, where he made a pilgrimage to the places where 
his youth had been spent, and m 1891-1892 went to Australia 
and New Zealand on lecturing tours On his return he was 
renaturalized as a British subject, and — at the solicitation of 
his wife — he stood at the general election m the summer of 1892 
as candidate for North Lambeth in the Liberal Unionist mterest, 
being defeated by a small majority In 1895 again stood for 
the same constituencv and was elected, but he had no liking for 
parliamentary life, and (being also in ill-health) he did not seek 
re-election m 1900 In 1895 Stanley published My Early Travels 
and Adventures tn America and Asia, in which he retold the story 
of his experiences with the Red Indians and of his eastern journey 
of 1869-1870 In 1897 Stanley paid his last visit to Africa He 
went to the Cape asthe guest of the British South Africa Company, 
spoke at the opening of the railway from the Cape to Bulawayo, 
visited the Victoria Falls of the Zambezi and had an interview 
with President Kruger, of whom he gives a charactenstic pen- 
picture One result of this journey was Through South Africa 
(1898), the last of his published works In 1899 in recognition 
of his services m Africa he was made a Knight Grand Cross of 
the Bath The last few years of his life were spent mainlv m 
retirement on a small estate he had purchased. Furze Hill, near 
Pirbright He died at his London residence in Richmond Terrace, 
Whitehall, on the loth of May 1904 After a service m West- 
minster Abbey he was buried at Pirbright on the 17th of May 
His widow. Lady Stanley, afterwards married, in 1907, Mr 
Henry Curtis, F R C S By Sir Henry Stanley she had a son, 
Denzil, bom 1896 

In geographical discoveries Stanley accomplished more than 
any other explorer of Africa, with which continent his name is 
indissolubly connected Notwithstanding his frequent conflicts 
with Arabs and negroes, he possessed in extraordinary degree 
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the power of managing native races, he was absoluUly fearless 
and ever ready to sacrifice either himself or others to achieve his 
object His books differ widely from the ordinary books of travel 
Stanley had a gift of dramatic narrative, and his power of 
portraiture was remarkable Curiously, the least successful of 
his works was the only one which he cast in the form of fiction. 
My Kalulu, Prince, King and Slave. Another volume from his 
pen. My Dark Companions and their Strange Stories (1893), is 
a valuable contribution to folklore 

The Autobiography of Sir Henry Morton Stanley ed by his wife 
Dorothy Stanley, appe<ired in 1909 Henry M Stanley the Story of 
hts Life (London n d [1872]) by C Rowlands cont uns 
notwithstanding many inaccuracies valuable information concern- 
ing his family and early career The following books may also be 
consulted Mrs I S Jameson btory of the Rear Column of the 
Emin Pasha Relief Expedition (1890) , W G Barttelot, The Life of 
Edmund Musgrave Barttelot (1890) , H Erode Tippoo Tib the 

‘^tory of hts Career in Central Africa (1907) (F R C ) 

STANLEY, THOMAS (1625-1678), English poet and philo- 
sopher, son of Sir Thomas Stanley of Cumberlow, in Herts, was 
born m 1625 His mother, Mary Hammond, was the cousm of 
Richard Lovelace, and Stanley was educated in company with 
the son of Edward Fairlax, the translator of Tasso He pro- 
ceeded to Cambridge in 1637, in his thirteenth year, as a gentle- 
man commoner of Pembroke Hall In 1641 he took his M A 
degree, but seems by that time to have proceeded to Oxford He 
was wealthy, married early, and travelled mucJi on the Continent 
He was the friend and companion, and at need the helper, of 
many poets, and was himself both a writer and a translator of 
verse His Poems appeared in 1 647 , his Europa, Cupid Crucified, 
Venus Vigils, m 1649, his Auroraand the Pnnee, from the Spanish 
of J Perez de Monlalvan, m 1647, Oronta, the Cyprian Virgin, 
from the Italian of G Preti (1650), and Anacreon, Eton, 
Moschus , Kisses by Secundus a volume of translations, in 
1651 Stanley’s most serious work in life, however, was his 
History of Philosophy, which appeared m three successive 
volumes between 1655 and 1661 A fourth volume (1662), 
bearing the title of History of Chaldaick Philosophy, was trans- 
lated into Latin by J Le Clerc (Amsterdam, 1690) The three 
earlier volumes were published in an enlarged Latin version by 
Godfrey Olearius (Leipzig, 1711) In 1664 Stanley published in 
folio a monumental edition of the text of Aeschylus He died at 
his lodgings in Suffolk Street, Strand, on the 12th of April 1678, 
and was buried in the church of St Martin-m-the-Fields His 
portrait was painted by Sir Peter Lely, his wife was Dorothv, 
daughter and coheir of Sir James Emyon, of Flower, in North- 
amptonshire Stanley is a very mtercstmg transitional figure 
m English literature Bom into a later generation than that of 
Waller and Denham, he rejected their reforms, and was the last 
to cling obstinately to the old prosody and the conventional 
forms of fancy He is the frankest of all English poets in his 
pieference of decadent and Alexandrine schools of imagination, 
among the ancients he admired Moschus, Ausonxus, and the 
Pervigilium Venens, among the moderns, Joannes Secundus, 
Gongora and Marino The English metaphysical school closes 
m Stanley, in whom it finds its most delicate and autumnal 
exponent, who went on weavmg his fantastic conceits in elabor- 
ately artificial measures far into the days of Dryden and Butler 
When Stanley turned to prose, however, his taste became trans- 
formed He abandoned his decadeiits for the gravest masters of 
Hellenic thought As an elegant scholar of the illuminative 
order, he secured a very high place indeed throughout the second 
half of the 17th century His History of Philosophy was long 
the prmcipal authority on the progress of thought in ancient 
Greece It took the form of a series of critical biographies of the 
philosophers, beginning with Thales , what Stanley aimed at was 
the providing of necessary information concerning all “ tliose 
on whom the attribute of Wise was conferred ” He is par- 
ticularly full on the great Attic masters, and introduces, “ not 
as a comical divertisement for the reader, but as a necessary 
supplement to the life of Socrates,” a blank verse translation of 
the Clouds of Anstophanes Bentley is said to have had a very 
high appreciation of his schobu-^hip, and to have made use of the 
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poet’s copious notes, still in manuscript (in the British Museum) 
on Callimachus 

Stanley’s original poems, which had been collected in 1651, weare 
imperfectly reprinted in Sir S Egerton Brydges' edition of 150 
copies ID 1814, but never since, his “ Anacreon " was issued, with 
the Greek text, by Mr Bullen in 1892 His prose works have not 
been collected (EG) 

STANLEY, SIR WILLIAM (154^1630), English soldier and 
traitor, was the eldest son of Sir Rowland Stanley (d 1612) of 
Hooton, Cheshire, a member of the famous family of that name 
As a volunteer under the duke of Alva he gained his earliest 
military experiences in the service of Spam, then about 1570 
he jomed the English forces m Ireland, where he remamed for 
fifteen years, being knighted by Sir William Drury in 1579 
He was very prominent in the guerrilla warfare agamst the 
Irish rebels, he was made sheriff of Cork, and he acted as deputy 
for Sir John Norris, the president of Munster, where by 300 
executions he terrified the mhabitants “ that a man now may 
travel the whole country and none to molest him ” Having, 
says William Camden, “singular! fide et fortitudmc in Hibernico 
bello meruerat,” he returned to England in October 1585, 
undoubtedly annoyed that his services had not been more 
generously rewarded In December of this year, however, he 
crossed to the Netherlands with the English forces, but almost 
as soon as he reached his destination he was sent to Ireland to 
collect recruits, of whom he enlisted about 1400 Although 
a strong Roman Catholic, Stanley had hitherto served Elizabeth 
loyally, but hngering in London on his return from his Irish 
errand, he seems to have entered mto the schemes of the Jesuits 
agamst the queen, and he was probably aware of Anthony 
Babmgton’s plot But the time for more active and personal 
treachery had not yet arrived, and with his Irish levies he 
reached Holland m August 1586, fought gallantly at Zutphen 
and helped Sir William Pelham to seize Deventer In spite 
of some remonstrances, Stanley was made governor of this town, 
being given extended powers by Leicester, and his opportunity 
had now come In January 1587 he surrendered Deventer 
to the Spaniards, and while most of his men entered the Spanish 
service, fie travelled to Madrid to discuss the projected invasion 
of Ln^lpd, his idea being to make Ireland the base for this 
undefUitog These and subsequent plans were ruined by the 
defeat of the Armada, but he made several journeys to Spam, 
and did not abandon the hope that England might be invaded 
In the intervals between his travels he fought under the Spanish 
flag m the Netherlands and m France Later he became 
governor of Mechlin, and he died at Ghent on the 3rd of March 
1630 His descendant, William Stanley, was created a baronet 
in i66i, the male line of the family becommg extinct when 
Sir John Stanley-Errington, the 12th baronet, died m 1893 

See R Bagwell, Ireland under the Tudors (1890), vol 111 , and 
J L Motley, The Untied Netherlands (1904) vol 11 

STANNARD, JOSEPH (1796-1830), British painter, was 
bom in Norwich He there received some training in art from 
Robert Ladbrooke, the brother-m-law of Crome, and he also 
visited Holland and studied the pictures of the Dutch masters 
His short life — he died when he was thirty-four— was spent 
m his native town, and he contributed to the exhibitions of 
the Norwich Society, of which he was a member, and also 
occasionally showed his work in London Most of his pictures 
represent coast subjects or river scenes, but he had some 
reputation as a portrait-painter also, and in this branch of 
practice he achieved locally a fair measure of suet ess In his 
large picture “ The Annual Water Frolic at Thorpe,” he com- 
bined landscape with portraiture He attained no little skill 
as an etcher and published several plates which have a 
considerable degree of merit 

STANNARIES (Lat stannum^ Comish, stem, tin), tin mines 
Stannary courts exercised a jurisdiction peculiar to Cornwall 
and Devon So far as regards Cornwall the jurisdiction is an 
immemorial one Bv ancient charters, the tinners of Corn- 
wall were exempt from all other jurisdiction than that of the 
stannary courts, except in cases Meeting land, hfe and limb 


The tin-mimng mdustry of Cornwall, dating, as it does, from the 
very earliest times, was always prosecuted in accordance with a 
particular code of customs, the earliest charter which embodies 
them is that of Edmund, earl of Cornwall, but the freedom then 
. assured was rather confirmed than given for the first time, and 
It IS impossible to say how far these customs of the stannaries 
courts go back Twenty-four stannators were returned for the 
whole of Cornwall Their meeting was termed a parliament, 
and when they assembled they chose a speaker In earlier times, 
the combined tmners of Devon and Cornwall assembled on 
Hmgston Down, a tract of highland on the Cornish side of the 
Tamar After the charter of Earl Edmund, the Comish stan- 
nators met (apparently) at Truro, those of Devonshire at 
Crockem Tor on Dartmoor An officer was appointed by the 
duke of Cornwall or the Oown, who was lord warden of the 
stannaries, and the parliaments were assembled by him from 
time to time, in order to revise old or to enact new laws I he 
last Ornish stannary parliament was held at Truro m 1752 
For a long senes of years little or no business was transacted m 
the stannary courts, but the necessity for a court of peculiar 
jurisdiction, embracmg mmes and mining transactions of every 
description withm the county of Cornwall having become more 
and more apparent, a committee was appointed to report on 
the subject, and an act of parliament was afterwards (1836) 
passed, suppressmg the law courts of the stewards of the differ- 
ent stannaries, and giving to the vice-warden their jurisdiction, 
besides confirming and enlarging the ancient equity juris- 
diction of that office By the Stannaries Act 1855 the respec- 
tive parliaments or stannaries courts of Cornwall and Devon 
were consolidated From the judgments of the vice-warden 
an appeal lay to the lord warden, and from him to the Supreme 
Court By the Stannaries Courts Abolition Act 1896 the 
jurisdiction of the courts was transferred to the county courts 
The most important customs may be briefly stated (a) “ free 
tinners ” had the right to work upon rendering the “ toll-tin ” 
usually onc-fiftecnth of the produce, to the owner or lord of the 
soil, (^) the right of “ tm-boundmg,” that is, the right of bounding 
any unappropriated waste lands, or any several or enclosed 
lands which had once been waste land, subject to the (ustom 
and to the delivery of tin-toll The bound was marked by 
turf or stone, and was about an acre m extent The estate 
of a bounder in Devonshire is real property, but m Cornwall 
is personal property 

For many centuries a tax on the tin, after smelting, was 
paid to the earls and dukes of Cornwall 'Ihe smelted blocks 
were carried to certam towns (Liskeard, Lostwithiel, Penzance, 
Truro) to be corned, that is, a comer of the block was cut off, 
and the block was then stamped with the duchy seal as a guar- 
antee of the quahty By an act of 1838 the dues payable on 
the coinage of tin were abolished, and a compensation was 
awarded to the duchy instead of them 

See T Pearce Laws and Customs of the Stannaries tn the Counties 
of Cornwall and Devon (1725) , Bambndge Law of Mines and Minerals, 
G R Lewis, The Stanneries a Study of the English Tin Mines 
(“ Harvard Economic Studies ” 1908) 

STANNITE, a rare mineral consisting of tin, copper and iron 
sulphide (a sulpho-stannate, CuBFeSnS4), containing, when pure, 
tin 27 5, copper 29 5 % It has a metallic lustre, and, when 
pure, IS iron-black in colour more often, however, it is bronze- 
yellow, owing to tarnish or to the presence of intimately ad- 
mixed chalcopynte for this reason it is known to mmers as 
“ bell-metal-ore ” or as ” tin pyrites ” The hardness is 3J 
and the specific gravity 445 It usually occurs as granular 
to compact masses, rarely as crystals Mmute crystals from 
Bolivia have been shown to be tetragonal and hemihedral, 
like chalcopynte, and to be mvariably twinned, giving rise to 
pseudocubic forms The mmeral has been found in a number 
of Comish tin mines, and was formerly worked to a limited 
extent as an ore At Zinnwald m Bohemia it occurs with 
blende and galena, and m Bolivia with silver ores (L J S) 

STANS, the capital of the eastern half (or Nidwalden) of the 
Swiss canton of Unterwalden, It stands amid orcliards at a 
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height of 1493 ft above the sea-level on a plain at the north 
foot of the ( onical Stanserhom (6238 ft ) It is, by electric 
railway, about 2 m from Stansstad, its port on the south shore 
of the lake of Lucerne, and 12m from Engelberg (with its great 
Benedictine monastery, founded about 11*0), now a much- 
frequented summer resort, while there is also an electric rail- 
way from Stans up the Stanserhom^ In 1900 Stans had a 
population of 2798, all German-speaking and Romanists 
Stans was the home of the Wmkelried family iqv) and has a 
modern monument to the memory of Arnold von Wmkelried, 
the legendary hero of the battle of Sempach (1386) In 1481 the 
holy Nicholas von der Flue composed at Stans by his advice 
the strife between the Confederates, while m 1798 many persons 
were massacred here by the French (W A B C ) 

STANSFELD, SIR JAMES (1820-1898), English politician, 
was bom at Moorlands, Halifax, on the 5th of October 1820, 
the son of James Stansfeld, a county-court judge Educated 
at University College, London, he was called to the bar m 1849 
In 1847 was introduced through his father-m-law, W II 
Ashurst, to Mazzini, with whom he formed a close friendship 
In 1859 he was returned to parliament as Radical member for 
Halifax, which town he continued to represent for over thirty- 
six years He voted consistently on the Radical side, but his 
chief energies were devoted to promoting the cause of Italian 
unity He was selected by Garibaldi as his adviser when the 
Italian patriot visited England in 1862 In 1863 he moved 
m the House of Commons a resolution of sympathy with the 
Poles, and two months later was made a junior lord of the 
admiralty In 1864, as the result of charges made against him 
by the Ircnch authorities, m connexion with Greco’s conspiracy 
against Napoleon III Disraeli, in the House of Commons, 
accused him of being “ in correspondence with the assassins 
of Europe ” Stansfeld was vigorously defended by Bright 
and Forster, and his explanation was accepted as cjuite satis- 
factory by Kilmcrston Nevertheless he only escaped a vote 
of censure by ten votes, and accordingly resigned office In 
1865 he was re-elected for Halifax, and in 1866 became under- 
secretary of state for India In the first Gladstone admin- 
istration he hold a variety of public offices, finally becoming, 
in 1871, the first president of the local government board 
The remainder of his life was mainly spent m endeavouring to 
secure the repeal of the Contagious Diseases Acts, and in 1886 
this object was attained In the same year Stansfdd again 
became president of the local government board He died 
on the 17th of February 1898 

STANTON, EDWIN M«MASTERS (1814-1869), American 
statesman, was born at Steubenville, Ohio, on the 19th of 
December 1814 He attended Kenyon College at Gambler, 
Ohio, from 1831 to 1833, was admitted to the bar in 1836, was 
prosecuting attorney of Harrison county m 1837-1839, and 
practised m Cadiz, O , until 1839, when he returned to Steu- 
benville In 1847 he removed to Pittsburg, Pennsylvania, 
where he took a leading place at the bar One of his most 
famous casts was that of Ihe State of Pennsylvania v The 
Wheeling and Belmont Bridge Company (1849-1856), in which, 
as counsel for the state, he invoked su( cessfully the aid of the 
Federal government in preventing the construction of a bridge 
over the Ohio River at Wheeling, Virginia (now West Virginia)— 
on the ground that the structure would interfere with the navi- 
gation of that stream by citizens of Pennsylvania His large 
practice before the United States Supreme Court caused him to 
remove to Washington in 1856 In 1858 he was sent to 
California by the United States attorney-general as special 
Federal agent for the settlement of land claims, and he succeeded 
in breaking up a conspiracy by which the government would 
have been defrauded of vast tracts of land of almost inestimable 
value Before the Civil War Stanton was a Democrat, opposed 
to slavery, but a firm defender of the constitutional rights of 
the slaveholders, and was a bitter opponent of Lincoln, whose 
party he then hated and distrusted In the reorganization 
of President Buchanan’s cabinet in i860 Stanton became 
attorney-general, and he did what he could to strengthen the | 
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weak policy of the president m the last months of his admin- 
istration Although he had often violently denounced 
President Lincoln, the latter thought he saw in Stanton 
a good war minister, and in January 1862 mvited him 
into his cabinet In his administration of the war office 
Stanton was vigorous, rigid, and often harsh, and his peremp- 
tory manner, in speech and correspondence, was the cause 
of considerable friction between the war department and the 
generals, one of the last and most conspicuous instances being 
his controversy with General Sherman over the terms of 
surrender granted to J E Johnston’s army But he removed a 
horde of fraudulent contractors, kept the armies in the field 
well equipped, and infused energy into procrastinating generals 
Not the least of his achievements was the peaceable disband- 
ment of 800,000 soldiers at the end of the war Remaining 
in the cabinet of President Andrew Johnson, Stanton exerted 
all his energies toward thwarting the policies of that executive, 
especially those related to the reconstruction of the southern 
states He expressed disapproval of the Tenure of Office 
Act, making the consent of the Senate necessary for the removal 
of civil officers, and drafted the supplementary act on recon- 
struction, passed over the president’s veto on the 19th of July 
1867 Stanton was finally asked to resign, and on his 
refusal to do so the president suspended him (Aug 12) from 
office and appointed General Grant (who had disapproved of 
the secretary’s removal) secretary ad interim When the 
Senate, however, under the terms of the Tenure of Office Act, 
refused (Jan 13, 1868) to concur in the suspension. Grant 
left the office and Stanton returned to his duties On the 
2ist of February 1868 Johnson appointed General Lorenzo 
Thomas secretary of war ad interim, and ordered Stanton to 
vacate, but on the same day the Senate upheld Stanton, and 
by way of reply the secretary made oath to a complaint against 
Thomas for violating the Tenure of Office Act, and invoked 
mihtary protection from General Grant, who placed General 
E A Carr in charge of the war department building, while 
Congress came to Stanton’s rescue by impeaching the presi- 
dent, the principal article of impeachment being that based on 
the removal of Stanton (see Johnson, Andrew) When the 
impeachment proceedings failed (May 26) Stanton resigned 
and returned to the practice of law In 1869 President Grant 
appointed him a justice of the United States Supreme Court, 
but he died on the 24th of December, four days after his appoint- 
ment Stanton had a violent temper and a sharp tongue, but 
he was courageous, energetic, thoroughly honest and a genuine 
patriot 

Sco George C Gorham Life and Public Services of Edwin M 
Stanton (2 vols Boston 1899) and trank A Flower Edwin 
McMasters Stanton The Autocrat of Rebellion, Emancipation, and 
Reconstruction (New York, 1905) 

STANTON, ELIZABETH CADY (1815-1902), American 
reformer, was born m Johnstown, New York, on the 12th of 
November 1815, the daughter of Daniel Cady (1773-1859), 
a Federalist member of the National House of Representatives 
m 1815-1817 and a justice of the supreme court of New York 
state in 1847-1855 She was educated at the Johnstown 
Academy and at the Iroy Female Seminary (now the Emma 
Willard School), where she graduated in 1832 In 1840 she 
married Henry Brewster Stanton (1805-1887), a lawyer and 
journalist, who had been a prominent abolitionist since his 
student days (1832-1834) m Lane Theological Seminary, and 
who took her on a wedding journey to London, where he was a 
delegate to the World’s Anti-Slavery Convention He was a 
member of the New York senate in 1850-1851, was one of the 
founders of the Republican party in New York, and from 1868 
until his death was on the staff of the New York Sun^ Mrs 
Stanton, who had become intimately acquainted m London with 
Mrs Lucretia Mott, one of the women delegates barred from the 
anti-slavery convention, devoted herself to the cause of women’s 
rights She did much by the circulation of petitions to secure 
the passage m New York m 1848 of a law giving a married woman 
property rights, and in the same year on the 19th and 20th of 
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June in Seneca Falls {q v ), whither the Stantons had removed 
in 1847 from Boston, was held, chiefly under the leadership of 
Mrs Mott and Mrs Stanton, the first Woman’s Rights Con- 
vention She spoke before the New York legislature on the 
rights of married women m 1854 and on drunkenness as a ground 
for divorce m i860, and for twenty-five years she annually 
addressed a committee of Congress urging an amendment to 
the Federal constitution giving certain privileges to women 
With Parker Pillsbury (1809-1898) she edited in 1867-1870 
The Revolution, a radical newspaper, which in 1870 was con- 
solidated with the Christian Enquirer To the Woman's Tribune 
she made important contributions, pubhshing in it serially 
parts of the Woman's Bible (1895), which she and others pre- 
pared, and her personal reminiscencas, published m 1898 
as Eighty Years and More With Susan B Anthony and 
Mathilda Joslyn Gage she wrote The History of Woman Suf- 
frage (3 vols , 1880-1886) She was president of the National 
Woman Suffrage Association m 1865-1890 Her daughter, 
Harriot Stanton Blatch (1856- ), also became prominent as 

a worker for woman’s suffrage 

STANYHURST, RICHARD (1547-1618), English translator 
of Virgil, was born in Dublin in 1547 His father was recorder 
of the city, and Speaker of the Irish House of Commons m 
1557, 1560 and 1568 Richard was sent in 1563 to University 
College, Oxford, and took his degree five years later At 
Oxford he became intimate with Edmund Campian After 
leaving the university he studied law at Furnival’s Inn and 
Lincoln’s Inn He contributed in 1557 to Holinshcd’s Chroni- 
cles “ a playne and perfecte description ” of Irclana, and a 
history of the country dunng the reign of Henry VIII , which 
were severely criticized m Barnabe Rich’s Hew Description 
of Ireland (1610) as a misrepresentation of Irish affairs written 
from the English standpoint After the death of his wife, Janet 
Barnewall, in 1579, Stanyhurst went to the Netherlands After 
his second marriage, which took place before 1585, with Helen 
Copley, he became active m the Catholic cause He spent some 
time in Spam, ostensibly practising as a physician, but his 
real business seems to have been to keep Philip II informed of 
the state of Catholic interest in England After his wife’s death 
in 1602 he took holy orders, and became chaplain to the arch- 
duke Albert m the Netherlands He never returned to England, 
and died at Brussels, according to Wood, in 1618 He trans- 
lated into English The First Foure Bookes of Virgil his Aeneis 
(Leiden, 1582), to give practical proof of the feasibility of 
Gabriel Harvey’s theory that classical rules of prosody could 
be successfully applied to English poetry The translation is 
an unconscious burlesque of ^e original in a jargon arranged 
m what the writer called hexameters Thomas Nashe in his 
preface to Greene’s Menapkon ridiculed this performance as 
his “ heroicall poetrie, infired - » • with an hexameter furie 
. a patterne whereof I will propounde to your judge 
ments . , , 

Then did he make heaven's vault to rebounde, with rounco robble 
hobble 

Of ruffe raffe roaring, with thwick thwack thurlery bouncing ” 

This is» a parody, but not a very extravagant one, of 
Stanyhurst^s vocabulary and metrical methods 1 

His son, William Stanyhurst (1602-1663), was a voluminous 
writer of Latin religious works, one of which, Dei immortahs 
in corpore mortali patientis historia, was widely popular, and 
was translated into many languages 

Only two copies of the original Leiden edition of Stanyhurst's 
translation of Virgil are known to be in existence In this edition 
his orthographical cranks are preserved A reprint in 1 583 by Henry 
Bynneraan forms the basis of J Maidment s edition (Edinburgh, 
1836) and of Professor E Arber’s reprint (1880) which contains 
an excellent introduction Stanyhurst s I«itm works include 
De rebus in Hibernia gestis (Antwerp 1584) and a life of St Patrick 

(1587) 

STANZA (Low Lat stantia, Ital stantia or stanza), properly 
an apartment or storey in a house, the term being hence adopted 
for hterary purposes to denote a complete section, of recurrent 
form, m a poem A stanza is a strophe of two or more lines. 


usually rhyming, but always recurring, the idea of fixed re- 
petition of form bemg essential to it At the dose of the 
i6th century the word stanza began to be used with an ad- 
jective to designate a particular species, as the “ Spenserian 
stanza,” because Spenser had mvented that nme-lined form 
for his Fame Queen , or “ Ariosto’s stanza ” as Drayton de- 
scribed what is now known as ottava nma, because Ariosto had 
written prominently in it By “ stanzaic law ” is meant the 
law which regulates the form and succession of stanzas The 
stanza is a modern development of the strophe of the ancients, 
modified by the requirements of rhyme (See Verse , Strophe , 
Spenserian Stanza ) 

STAPLE, a word which has had a curious and interesting 
development of meaning The 0 Eng stapul meant a prop or 
support, and is to be referred to the root seen m “ step,” 
“ stamp,” &c , the meaning is also seen in the cognate Du 
stapel, stocks, pile, Ger Stafjel, step of a ladder, &c The 
application, in current usage, of the word to a loop of wire or 
metal with two sharpened points used to fix a pin or bolt, or to 
fasten wire, &c , to wood, preserves the onginal sense A special 
development m Low German of stapel gave the meaning of an 
orderly arranged heap of goods or stores, hence a store-house m 
which goods were arranged in a settled order, the idea of firmness 
or stability being that which runs through the changes of meaning 
to which the word has been subjected This Low German word 
and sense was adapted in Old French as estaple, mod etape, and 
applied to an established market or town, particularly to one 
which was the centre of the trade in some specific commodity 
I hence the word has in modern usage been transferred to a 
principal or chief commodity or article of consumption 

In English economic history the term “ staple ” was applied 
to those towns which were appointed by the king as the centres 
for the trade of the company of the merchants of the staple 
These merchants had a monopoly in the purchase and export 
of the staple commodities of England, viz wool, woolfels, 
leather, tin and lead The merchants of the staple were the 
origin of all English trading companies The trade of the staple 
towns was under the management of a mayor and constables, 
sometimes appointed by the merchants themselves, sometimes 
by the mayor of the town and sometimes by the king himself 
W Stubbs {Const Hist vol 11 ) dates the growth of the system 
from the reign of Edward I The monopolies of the staple 
were from time to time abolished and restored, but they were 
consolidated by a statute of 1353, the number and place of the 
staples being fixed, the custom declared, and the rights and 
privileges of the merchants confirmed (See C Gross, Gild 
Merchants , W Cunningham, Growth of English Industry and 
Commerce ) 

STAPLEDON, WALTER DE (1261-1326), English bishop, 
was born at Annery in North Devon on the ist of February 
1261 He became professor of canon law at Oxford and 
chaplain to Pope Clement V , and in 1307 was chosen bishop of 
Exeter He went on errands to France for both Edward I 
and Edward II , and attended the councils and parliaments of 
his time As lord high treasurer of England, an office to which 
he was appointed in 1320, the bishop was associated in the 
popular mind with the misdeeds of Edward II , and consequently, 
after the king fled before the advancing troops of Queen Isabella, 
he was murdered m London by the mob on the 15th of October 
1326 Stapkdon is famous as the founder of Exeter College, 
Oxford, which originated m Stapledon Hall, established in 1314 
by the bishop and his elder brother. Sir Richard Stapledon, 
a judge of the king’s bench He also contnbuted very liberally 
to the rebuilding of his cathedral at Exeter 

STAR, the general term for the luminous bodies seen in the 
heavens, used also by analogy for star-shaped ornaments (see 
Medal Orders and Decorations) or other objects, and figura- 
tively for persons of conspicuous bnlliance. The word is 
common to many branches of languages in Teutonic two forms 
appear, starre or sterre (cf Du ster), and steme or stern (cf 
Ger Stem, and the Scand stjarna, stjema, &c ) From 
Lat Stella are derived Span and Port estrella, and hi etoile. 
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The Greek is Si<mjp, and the Sanskrit tara, for stara The 
ultimate root is unknown, but may be connected with that 
meaning “ to strew,” and the word would thus mean the pomts 
of light scattered over the heavens The study of the stars 
IS coeval with the birth of astronomy (see Astronomy History), 
and among the earliest civilizations bene- 
ficent or malevolent influences were as- 
signed to them (see Astrology) With 
the development of observational astro- 
nomy the sidereal universe was arbitrarily 
divided into areas characterized by special 
assemblages of stars, these assemblages were named asterisms 
or constellations, and each received a name suggested by 
mythological or other figures The heavenly bodies fall into two 
classes (i) the fixed stars, or stars proper, which retain the same 
relative position with respect to one another, and (2) the 
planets, which have motions of a distinctly individual character, 
and appear to wander among the stars proper 
Numerous counts of the number of stars visible to the naked 
eye have been made, it is doubtful whether more than 2000 
can be seen at one time from any position on the earth 
When a telescope is employed this number is enormously in- 
creased, and still more so with the introduction of photographic 
methods, with modem appliances more than a hundred million 
of these objects may be rendered perceptible 
The recognition of stars is primarily dependent on their 
brightness or “magnitude”, and it is clear that stars admit 
of classification on this basis This was attempted 
Numbered Ptolemy, who termed the brightest stars “ of the 
of^be^stan magnitude,” and the pro^essively fainter 
stars of progressively greater magnitude Ptolemy’s 
classification has been adopted as the basis of the more exactly 
quantitative modern system In this system one star is defined 
to be unit magnitude higher than another if its light is less in 
the ratio i 2 512 This ratio is adopted so that a difference 
of five magnitudes may correspond to a light-ratio of i 100 
This subject IS treated in the article Photomi try, Crlksiial 
The faintest stars visible to the naked eye on clear nights are 
of about the sixth magnitude, exceptionally keen, well-trained 
eyes and clear moonless nights arc necessary for the perception 
of stars of the seventh magnitude According to E Heis 
the numbers and magnitudes of stars between the north pole 
and a circle 35® south of the equator are — 


noticed that they fall into two fairly well-marked classes The 
following table, based on S C Chandler’s “ Third ( atalogue ” 
{Asironomtcal Journal, vol xviV supplemented by A W 
Roberts’s list of southern variables (ibid, vol xxi ), classifies 
the lengths of the periods of 330 stars 
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From the value of the light-ratio we can construct a table 
showing the number of stars of each magnitude which would 
together give as much light as a first magnitude star, viz — 


1st mag j 2nd mag 

3rd mag 

4th mag j 

5 th mag 

0th mag 

I 1 

6 

l6 1 

40 

100 


Comparing these figures with the numbers of stars of each 
magnitude we notice that the total light emitted by all the 
stars of a given magnitude is fairly constant 

Variable Stars — Although the majority of the stars are 
unchanging in magnitude, there arc many exceptions Stars 
whose brightness fluctuates are called variable stars The 
number of known objects of this class is being added to rapidly, 
and now amounts to over 4000 The systematic search made 
at Harvard Observatory is responsible for a large proportion 
of the recent discoveries Many of these stars seem to vary 
quite irregularly, the changes of magnitude do not recur in 
any orderly way Others, however, are periodic, that is to say, 
the sequence of changes is repeated at regular intervals, and 
it IS thus possible to predict when the maximum and mimmum 
brightness will occur Of the periodic variable stars, the 
lengths of the periods range from 3 hours 12 minutes, which 
is the shortest yet determined, to 610 days, the longest When 
statistics of the lengths of the periods are collected, it is at once 


It will be noticed that there are very few periods between 50 
and 150 days, that a considerable number are less than 50 days 
(actually a large majority of these are less than 10 days), and 
that from 150 days upwards the number of periods increases to a 
maximum at about 350 days and then diminishes We thus 
recognize two classes of variables, of which (i) the long-period 
variables have periods ranging in general from 1 50 to 450 days, 
though a few are outside these limits, and (2) the short-period 
variables have periods less than 50 days (in the majority of cases 
less than 10 days) There is some over-lapping of these two 
classes as regards length of period, and it is doubtful in which 
class some stars, whose periods are between 10 days and 150 days, 
should be placed , but the two classes art quite distinct phy sically, 
and the variability depends on entirely different causes 

/ ong period Variables — The best known and typical star of 
this class IS Mira or o Ceti This was the first vanable star to be 
discovered, having been noticed m 1596 ^ David Fabncius, who 
thought it was a new star (a Nova) The varying brightness, 
ranging from the ninth to the second magnitude, was recognized 
in 1639 by John Phocyhdes Holwarda, and in 1667 Ismael Boulhau 
(1605-1694) established a periodicity of 333 days Although the 
periodic outbursts of light have taken place without intermission 
during the two and a l^ilf centuries that the star has been under 
observation, they are somewhat irregular The different maxima 
differ considerably in brightness thus in 1906 (the brightest maxi 
mum since 1779) the second magnitude was reached, but in other 
years (as in 1868) it has f uled to reich tht fifth magnitude The 
minima hkewisc are vanable, but only slightly so Also, the penod 
vanes somewhat the maxima occur sometimes early and sometimes 
late as compared with the mean penod, but the difference is never 
more than forty days No general law has been discovered govern- 
ing these irre^lanties The change of magnitude takes place 
gradually, but the nse to maximum bnlliance is rather more rapid 
than the dechne Spectroscopic observation shows that the in- 
creased light accompanies an actual physical change or conflagration 
in the star The spectrum is of the third type with bnght hydrogen 
emission lines (see below, Spectra of Stars) Stars having this type 
of spectrum arc always vanable, and a large proportion of the more 
recently discovered long penod variables have been detected through 
their charactenstic spectrum 

X t^ygni IS another star of this class, remarkable for its range of 
magnitude In its period of 406 days it fluctuates lielwttn the 
thirteenth and the fourth magnitudes thus at maximum it emits 
4000 times as much light as at mimmum The mean range of 75 
long peno<l vanablts obscrvetl at H irvard {Harvard Annals, vol 
Ivii ) was five magnitudes Another vanable, K Normae,i is of 
interest as having a pronounced double maximum in each penod 

It is natural to compare the penodic outbursts occumng in these 
stars with the outbursts of activity on the sun, which have a penod 
of about eleven years In 1x>th Cises no extraneous cause can be 
assigned the penod seems to be inherent m the star itself and not 
to be determined by the revolution of a satellite (no variability of 
the line of sight motion of Mira has been found, so that it is probably 
not accompamtd by any large companion) In both cases the nse 
to a maximum is more rapid than the decline to a minimum, and in 
fact somi of the minor pe< ulianties of the sunspot curve are closely 
imitated by the light curves of vanable stars H H Turner has 
analysed harmonically the light-curves of a number of long pi nod 
vanables, and has shown that when they are arranged in a natural 
senes the sun takes its place in the senes near, but not actually at, 
one tnd It is necessary to suppose, if the analogy is to hold, that 
the sun is bnghtest when sunspots and faculae are most numerous, 
this IS by no means unlikely On the other liand, the vanations 
m the light of the sun must be very small compared with the 
enormous fluctuations in the light of vanable stars Moreover, the 
solar penod (n years) is far outside the limits of the penods of 


> Vanable stars (except those sufficiently bnght to have received 
special names) are denoted by the capital letters R to Z followed by 
tne name of the constellation The first nine vanables recognized 
m each constellation are denoted by single letters, after whick 
combinations RR, RS, &c , are used 
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vanables It is therefore pei^ps misleading actually to class the 
sun vvitli them, but it seems highly probable that whatever cause 
producis the pcnodic outbursts 01 spots and faculae on our sun 
differs only in degree from that which, m stars under a different 
physical condition of pressure and temperature, results m the 
gigantic conflagrations which we have been considering, 

'ihort-pertod Variables — Besides the shortness of the penod these 
variables possess other cliaracteristics which differentiate them 
from the long penod variables The range of vanation is much 
‘miller, the difference between maximum and mimmum rarely 
exceeding two magnitudes Also the vanations recur with perfect 
regulanty There is reason to believe that all the stars of this class 
are bin iry systems, and that the variations of bnghtness are deter- 
mined by the difTtnnt aspects presented by the two component 
stars dunng the penod of revolution There are several well- 
marked varieties of short penod vanables, the most important are 
typified by tlie stars Algol, ^ Lyrae, f Geminorum and 8 Cephei 
In the Algol variables one of the component stars is dark (that 
is to say, da« in comparison with the other), and once in each revolu- 
tion, jnssing between us and the bnght componentj partially hides 
it This class of vanables is accordmgly chairactunzed by the fact 
that for the greater part of the period star shines steadily with 
its maximum brilliancy, but fades away for a short time dunng each 

E enod The variability of Algol (fl Persci) was discovered in 1783 
y John Goodricke (1764-1786), but, judging from its name, which 
signifies " the ilcinon,'* it seems possible that its peculianty may liave 
been known to the ancient astronomers Algol is ordmanly of 
magnitude 2 3, but once m a penod of 20*^ 49"* it suffers partial 
eclipse and fades to magnitude 3 5 The duration of each eclipse is 
hours Ever since the vanabihty of Algol was observed it was 
suspected to be due to a partial celipse of the star by a dark body 
nearly as large as its*. If revolving round it but the explanation 
remained merely a surmise until K H Vogel of Potsdam, by 
rejicatod measurements of the motion of Algol in the line of sight, 
showed that the star is always reeedmg from us before the loss of 
light and approaching us afterwards i his leaves no room for doubt 
that an invisible eomjianion passes between us and Algol about the 
time the diminution of light takes place, and so proves the correct- 
mss of the explanation Ihe dimensions of the Algol system liave 
bi en calculated, with the result that Algol appears to have a diameter 
of 1,000,000 m and its companion a diameter of 830,000 m , the 
distance betwem thur ctntrts cannot be deduced without making 
certain doubtful assumptions, but may be about 3,000,000 m 
When this distance is compared with those prevailing m the 
solar system, it seems an extraordinarily small separation between 
two sueh large bodies, we shall, however, presently come across 
systems in winch the two components revolve almost or actusdly 
in contact About 56 Al^l vinables were known m 1907, the 
vanables of this class arc the most diflicult to detect, for the short 
period of obscuration may easily cscaiia notice unless the star is 
watched continuously 

The vanablc star $ Lyrae, which is typical of another class, was 
also discovered by Goodiicke in 1784 It differs from the Algol 
type in having two unequal minima separated by two equal maxima 
Thus m a penod of i2‘*- 22'' from a maximum or magnitude 
3 4 it falls to 3 9, rises again to 3 4, then falls to 4 5 and returns 
to m igmtude 3 4 The changes take place continuously, so tliat 
there is no penod of steady lununosity The hypothesis of G W 
Myers {Astrophysical Journal, vol vii ) affords at least a partial 
explanation of the phenomen i Two stars are supposed to revolve 
about one another nearly or actually in contact In such a system 
the tidal forces must be very great, and under their influence the 
stars will not be sphencal, but will be elongated m the direction of 
the line joming their centres When the line of centres is at nght 
angles to our line of sight, the stars present to us their greatest 
apparent surface, and therefore send us the maximum light This 
hajipens twice in a revolution As the line of centres becomes more 
oblKjue, the surface is seen more and more foreshortened and the 
brilliancy diminishes continuously Supposing that the two stars 
are of unequal surface brilliancy, the magnitude at minimum will 
depend on which of the two stars is the nearer to us, accordingly 
there are two unequal mimma in each revolution When the two 
stars are of equal brilliancy the minima are equal, this is the case 
m variables of the C Geminorum typo When the orbits are 
eccentnc, the tidal disturbance varying with the distance between 
the two components will probably cause clianges in their absolute 
brilliancy, the variation due to change in the aspect of the system 
presented to us may thus be supplemented by a real intnnsic vana- 
tiou, both, however being regulated by the orbital motion A large 
ecccntncity also produces an unsym metrical light vanation, the 
minimum occurring at a time not midway between two maxima, 
stars of this character are called Ccpheid vanables, after the typical 
star 8 Cephei All the best known short-penod vanables nave 
b'cn proved to be binary systems spectroscopically, and to have 
periods corresponding with the penoci of light vanation, so that to 
this extent the hypothesis we have described is well founded, but 
it IS doubtful if it IS the whole explanation S Albrecht has shown 
that, of the 10 members of the 8 Cephei class for which both the 
orbits and the light variations are thoroughly known, the maximum 
light alwiys occurs approximately at the time when the bnghtcr 


component is approachufg u$ most rapidly, this relation, which 
seems to be well established, is a npuist perplexing one 
No hard and fast physical distinction can be drawn betw een the 
various classes of short-penod vanables, as the distance between 
the components dimimshes the Algol variable merges insensibly into 
the $ Lyrae type The latter, on the other hand, is perhaps connected 
iby insensible gradations with the ordinary simple star Sir G H 
Darwin and H PoincarS have investigated the forms taken up by 
rotating masses of flmd When the angular momentum is too 
great for the usual spheroidal form to persist, this gives place to an 
ellipsoid with three unequal axes, this is succeeded by a pear-shaped 
form The subsequent sequence of events cannot be traced with 
certainty, but it seems likely that the pear shaped form is succeeded 
by an hourglass shaped form, which finally separates at the neck 
into two masses of fluid Ellipsoidal, pear-s^ped or hourglass- 
shaped stars would all give nse to the phenomena of a short-penod 
variable, and doubtless examples of these intermediate forms exist 
Certam clusters contain a remarkable number of short-period 
variables Thus the cluster Messier 5 was found at Harvard to 
contain 185 vanables out of 900 stars examined bolon I Bailey, 
on examining 63 of them, found that with one exception their 
penods lay between lo*’ 48™ and 14'' 59™, and the range of varia- 
tion between o 7 and i 4 magnitudes Moreover, the light-curves 
were all of a uniform type, a distinctive feature of “ cluster vanables " 
being the rapid rise to a maximum and slow decline 

Temporary Stars or Novas — From time to time a star, hitherto 
too faint to be noticeablCj blazes out and becomes a prominent object, 
and then slowly fades into obscunty According to Miss Agnes 
Clcrko there arc records of ten such stars appearing between 
134 B c and A D 1500 Since that time nine novas have appeared, 
which have attained naked-eye visibility, and m recent years a 
number of very faint objects of the same class have been detected 
The brightest star of all these was the famous Tycho’s star " in 
Cassiopeia It was first observed on the 6th of November 1 572 by 
Wolfgang Schuler In five days its light had reached the first 
magnitude, and a little later it even equalled Venus in brilliancy 
and was observed in full dayhght After three weeks it began to 
declme, but the star did not finally disappear until March 1574 
' Kepler's " nova in Ophiuchus broke out in 1604 and attained a 
bnghtnt ss greater than that of Jupiter it likewise gradually waned, 
and disappeared after about fifteen months For nearly three 
centuries after these two remarkable stars no nova attained a 
brilliancy greater than that of the ordinary stars, until in 1901 
Nova Pcrsci appeared This star was discovered by T D Anderson 
on the 2ist-22nd of February, its magnitude at that time being 
27 In the next two days it reached zero magnitude, thus becoming 
the brightest star in the northern heavens, but after that it rapidly 
decreased On the 15th of March it was of the fourth magnitude 
during the next three months it oscillated many times between 
magnitudes 4 and 0, and by the end of the year it had faded to 
the seventh magnitude In July 1903 it was of the twelfth magni- 
tude, and its light has remained constant since tlicn In the case 
of this star thire is evidence tliat the outburst must have been 
extremely rajiid, for the region where Nova Ptrsei apjicared had 
been photographed repeatedly at Harvard during February, and 
in particular no trace of the star was found on a plate taken on the 
igtn of Pebruary, which showed eleventh magnitude stars Thus 
a rise of at least eight magnitudes m two days must have occurred 
On the 21st of August, six months after the discovery of Nova 
Ptrsti, C Flammanon and E M Antoniadi diseovered that a nebula 
surrounded it Subsequent photographs showed that this nebula, 
which consisted mainly of two incomplete nngs of nebulosity, was 
expanding outwards at the rate of from 2" to 3" per day This 
expansion continued at the same rate until the following year 
Spectroscopic examination had already suggested prodigious veloci- 
ties of tht order of lotio m per second m the gases of the atmo- 
sphere of the nova , but the velocity implied by this expansion of the 
nebula was unprecedented and comparable only with the velocity 
of light The suggestion was maclc, and seems to be the true 
explanation, that what was actually witnessed was the ivave of light 
due to the outburst of the nova, spreading outwards with its velocity 
of 186,000 m per second, and rtndenng luminous as it reached 
them the particles of a pre existing nebula, whose own light had been 
too faint to be visible 

Two possible explanations of the phenomena of temporary stars 
have been held llie collision theory supposes that the outburst 
IS the result of a collision betwetn two stars or between a star and 
a swarm of meteoric or nebulous matter The explosion theory 
regards the outburst as similar to the outbreak of activity of a long- 
penod vanable Probably the latter hypothesis is the one more 
generally accepted now There is one unique star, which is of 
special interest as occupying rather an mtermediate position between 
a nova and a long period variable This is the southern star 
17 Argus (sometincs called »? Cannae) From 1750 until about 1832 
it seems to have vaned irregularly between the second and the fourth 
magnitudes For the next ten years it slowly increased (though 
with slight check), and in 1843 was nearly as bright as Sinus, since 
then it has slowly faded, but it was not till 1869 that it ceased to bo 
visible to the naked eye It is now about magnitude 7 5 The 
slowness both of the nse and decline is in great contrast with the 
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progress of a nova ri Argus is surrounded by a nebula, the famous 
’ Keyhole nebula ", in tlus respect it resembles Nova Persei 
System of Stars — On examining the stars telescopically, many 
which appear single to the unaided eye are found to be composed 
of two or more stars very close together In some 
stan^ cases the proximity is only apparent, one star may 
be really at a vast distance behmd the other, but, 
being in the same line of vision, they appear close together In 
many cases, however, two or more stars are really connected, 
and their distance from one another is (from the astronomical 
standpoint) small 'I he evidence of this connexion is of two 
kinds. In a number of cases measures of the relative positions 
of the two stars, continued for many years, have shown that 
they are revolving about a common centre, when this is so 
there can be no doubt that they form a binary system, and that 
the two components move m elliptic orbits about the common 
centre of mass, controlled by th»*ir mutual gravitation But 
these cases form a very small proportion of the total number 
of double stars In many other double stars the two com- 
ponents have very nearly the same proper motion Unless 
this is a mere coincidence, it implies that the two stars are nearly 
at the same distance from us tor otherwise, if they had from 
some unknown cause the same actual motion, the apparent motion 
m arc would l^e different. We can therefore mfer that the two 
stars arc really comparatively dose together, and, moreover, 
since they have the same profier motion, that they remain doae 
together They may thus be fairly regarded as constituting 
a binary system, though the gravitational attraction between 
some of the wider pairs must be very weak 


Several double stars were observed during the 17th century, 
C Ursae Majons being the first on record In 1784 Christian Mayer 
published a catalogue of all the double stars then known, which 
contained 89 pairs Between 18-25 1827 F G W Struve at 

Dor^iat oxaminid 120,000 stars and found 3112 double stars whose 
ilislance apart did not exceed 52" W S Burnham’s Ca^a/ogwe 

of Double S^ars (1907) contains i ^,655 pairs north of declination 
-31® Undoubtedly a large number of these are only optical pairs, 
but mere considerations of probability show that the majority must 
be jihysically connected For only 88 of them has it been possible 
as yet to deduce a period, and at least half even of these penods arc 
very doubtful The rate s of motion are so slow that many centuncs’ 
observations are needed to determine the orbit 
The most rapid visual binary (leaving aside Capclla for the moment) 
IS 5 Equuh 1, which completes a revolution m 5 7 years Next to it 
conie 13 Ceti, penocl 74 years, and k Pegasi, period ii 4 years 
From a list of systems with determined peiiorfs give*n by Aitken 
(Lick Observatory Bulletin, No 84) there are 20 with penods Uss th in 
50 years, and 16 between 50 ancl 100 yeirs 8 Eejuulci, 13 Ccti and 
K Pegasi are all extremely close pairs, and can only be resolved with 
the most powerful instruments Capclla, whose penod is only 104 
days, was discovered to be double by means of the spectroscope, 
but has since been measured frequently as a visu il binary at Green- 
wich With the best instruments a star can be distinguishcel as 
double when the separation of the two components is a little 
less than 01* From the very few orbits that have as yet been 
determined one interesting result lias been arrived at Most of the 
orbits are lemarkably eccentnc ellipses, the average eccentricity 
being about o 5 There is a very striking relation between the 
eccentricity and the period of a system, in general the binaries of 
longest penod have the greatest eccentricities The relation applies 
not only to the visual but to the spectroscopic binanes, these, 
having shorter penods than the visual bmanes, have generally 
(juite small tccentncities Another interesting feature is that, 
where the two eomponents di ffer in bnghtness, the fainter component 
IS often the one possessing the greater mass 

Far within the limit to winch telescopic vis’on can extend bmary 
systems are now being found by the spectroscope These systems 
appear as a connecting link bt tween short period 
Spectra- vanablc stars on the one hand and telescopic double 
til® other Stars of the class to which the Algol 
uinariea variables belongs will appear to us to vary only in 

the exceptional case when the plane of tho orbit passes so near our 
sun that one body ajipears to pass over the other and so causes 
an eclipse Except when the line of sight is perpendicular to the 
plane of tho orbit, tho revolution of the two bodies will result in 
a penodic variation of the motion in the line of sight Such a 
variation can bo detected by the spectroscope If both the bodies 
are luminous, especially if they do not differ much in brilliancy, the 
motion of revolution is shown by a penodic doubling of the lines 
of the spectrum, when one body is moving towards us and the other 
away their spectral lines are displaced (according to Doppler’s 
pnnciple) in opposite directions, so tliat all the lints strong enough 
to appear m both spectra appear double, when the two bodies are in 


conjunction, and therefore moving transversely, then spectra aic 
mei^ed into one and show nothing unusual More usually, hov\ e\ ti , 
only one component is sufficiently luminous for its spictrum to 
appear, its orbital motion is then detected by a penodic change in 
the absolute displacement of its spectral lines Up to 1905, 140 
sjicctroscopic binaries had been discovered a list of these is given 
in tho Ltca Observatory Bulletin, No 79 Details of the calculated 
orbits of 63 spectroscopic bmanes are given m Bubhcations of the 
Alleghany Observatory, vol 1 No 21 According to W W Campbell 
one star m every seven exaraintd is binary 

A continuous gradation can be traced from the most widely 
separated visual bmanes whose penods are many thousand years, to 
spectroscopic bmanes, Algol and $ Lyrae vanabks, whose penods 
arc a few hours and whose components may even be m contact, 
and from these to dumb bell shaped stars and finally to ordinary 
single stars It is a legitimate speculation to suppose that these in 
the reverse order are the stages m the evolution of a double star 
As the simple star radiates heat and contracts, it retains its angular 
momentum, when this is ten) great for the spheroidal form to per- 
sist, the star may ultimately separate into two components, wfueh 
are clnven farther and farther apart by their mutual tides Tidal 
action also accounts for the progressively mcreismg eccentricities 
of the orbits, already referred to This theory of the genesis ot 
double stars by fission is not, however, univcisally accepted in 
particular objections have bee. n urged by T C Chamberlin and F K 
Moulton It is true that rotational instability alone is not com 
petent to explain the separation into two components but the exist 
uice of gravitational mstabihty, pointed out by J H Jeans, enables 
the principal difficulties of the theory to be surmounted Whilst 
there is thus no well defined low er limit to the dimensions of syste ms 
of two stars, on the other hand wc cannot set any superior limit 
either to the number of stars which shall form a system or to the 
dimensions of tliat system No star is altogether removed from 
the attractions of its ne ighbours, and there are eases wht re some sort 
of connexion seems tore late stars which are w idcly separated in space 
A curious case of this sort is that of the five stars 0 , y, S, t anel f of 
Ursa Major Ihese have proper motions which are almost identical 
m amount and in direction The agreement is too close to be dis- 
missed as a mere coincidence, and it is confirmed by a corresponding 
agreement of their radial motions determined by the spectroscope 
and yet, seeing that 0 and f Ursae Majons are 19° apart, these two 
stirs must lx distant from each other at least one third of tho dis- 
tance of each from the sun thus the members of tlus singular 
group arc separated by the oidinary stellar distances, and piobably 
each has neighbouis, not belonging to the ^stem, which are closer 
to it than the other four stars of the group further, F Hertzsprung 
has shown tliat Sinus also belongs to this same system and shares 
its motion, notwithstanding that it is m a m irly opposite part of 
the sky It is difficult to understand what may be the connexion 
between stars so widely separated from the cquabty of their motions 
they must have been widely scjiarated for a very long penod 
Of multiple stars the most famous is d Ononis, situated near the 
densest part of the great Onon nebula It consists of four principal 
stars and tw o faint companions !• rora the more complex _ 
systems of this kind, w e pass to the considt ration of star- 
clusters, which are systems of stars in wlueh the comiio- ““ 
nents arc very numerous Wlicn examined with a telescope of pow t r 
insuttieicnt to separate the individual stars, a cluster appears like 
a nebula The ‘ beehive cluster " Fraesepe m Cancer is an exanijilc 
of an easily resolved cluster composed of fairly bright stars The 
great cluster in Hercules (Messier 13), on the other hand, requirts 
the highest telescopic power for its complete resolution into stars 
Doubtless with improved telescopes many more appircnt nebulae 
would be shown to be clusters, but there are eertamly many nebulae 
which are otherwise constituted Many of the clusters are of very 
irregular forms, either showing no well-marked centre of contlcn 
sation, or else condensed in streams along certain lines There is, 
however, a well marked type to which many of the nehest clusters 
belong, these arc the globular clusters They have a symmetrical, 
arcular shape, the condensation inereasmg rapidly towards the centre 
The Hercuhs cluster is of this form, another example is ai Ccntauri, 
in which over Oooo stars have been counted, comprised within a 
circle of about 40' di imetcr These clusters present many unsolvtd 
problems Thus Pernne, from an examination of ten globuLir 
clusters (including Messier 13 and w Centaun), lias found in taeli 
case tliat the stirs can be separated into two classes of magnitudes 
About one third of the stars are between magnitudes ii and 13, 
and the remammg two- thirds are between magnitudes 155 and iG 5 
Stars of magnitudes intermediate between these two groups are 
almost entirely absent Thus each cluster seems to consist of two 
kinds of stars, which we may distinguish as bnght and faint the 
bnght stars are all approximately of one standard size, and the faint 
stars of another standard size and bnghtness 

The question of the stability of these clusters is one of much 
interest The mutual gravitation of a large number ot stars crowded 
in a comparatively small space must be considerable, and the indivi 
dual stars must move in irregular orbits under their mutual attrac 
tions It does not socra protabh , however, that they can escape the 
fate of ultimately condensing into one confused m iss If this sur- 
mise be correct, we are witnessing in elusU rs a counter process of 
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evolution to that which is taking place in double stars, the latter 
appear to be separating from a smgle original mass and the former 
condensing into ont 

Colours and iipectra of Stars — The brighter stars show a 
marked variety of colour m their light, and with the aid of a 
telescope a still greater diversity is noticeable It is, 
® however, only the red stars that form a clearly marked 

class by themselves For purposes of precise scientific investi- 
gation the study of spec tra is generally more svutable than the 
vague and unsatisfactory estimates of colour, which differ with 
different observers Of the first magnitude red stars An tares 
IS the most deeply coloured, Bctelgeux, Aldebaran and Arcturus 
being successively less conspicuously red Systematic study 
of red stars dates from the publication in 1866 of Schjellerup’s 
C atalopie^ containing a list of 280 of them 

The two components of double stars oftcm exhibit complementary 
colours As a rule contrasted colours are shown by pairs having a 
bright and a faint component which are relatively wide apart, 
brilliant white stars frcciucntly have a blue attendant — this is 
instanced in the c cse of Regulus and Rigel That the effect is clue 
to a real difference in the character of the light from the two compo- 
nents has been shown by spectrum analysis, but it is probably 
ex^gerated by contrast 

'Ine occurrence of change, cither periodic or irregular, in the 
colour of individual stars, has been suspected by many oliservcrs, 
but such a colour variability is necessarily very difficult to establish 
A possible change of colour in the case of Sinus is noteworthy In 
modem times Sinus has always been a typical white or bluish-white 
star, but a number of classical writers refer to it as red or fiery There 
IS perhaps room for doubt as to the precise significance of the words 
used, but the fact that Ptolemy classes Sinus with Antares, Aide 
baran, Arcturus, Bctclgeux and Procyon as “ fiery red " 
as compared with all the other bright stars which are “ yellow " 
((dy 8 oi) seems almost conclusive that Sinus was then a red star 
When examined with the spectroscope the light of the stars is 
found to resemble generally that of the sun The spectrum consists 
of a continuous band of light crossed by a greater or 
Of number of dark absorption lines or bands As in 
the case of the sun, this indicates an incandescent body 
which migh^ be solid, liquid, or a not too rare gas, surrounded by 
and scon^rough an atmosphere of somewhat cooler gases and 
vapours, it is this cooler envelope whose nature the spectroscope 
revesds to us, and m it the presence of many terrestnal elements 
has been detected by identifying in the sptetrura their characteristic 
absorption lines Stellar spectroscopy dates from 18O2, when Sir 
William Huggins (with a small slit-spcctroscope attached to an 
8-in telescope) measured the positions of the chief lines in the 
spectra of about forty stars In 1876 he successfully applied 
photography to the study of the ultra violet region of stellar spectra 
Vanous schemes of classification of spectra have been used The 
< arliest is that due to A Sccchi (1863-1867) who distinguished four 
types ” subsequent research, whilst slightly modifying, has m the 
main confirmtd this classification Se*cchi’s Type I or “ Sinan " 
type includes most of the bright white stars such as Sinus, Vega, 
Rigel, &c it IS charactcnzcd by strong broad hydrogen lines, 
which are often the only absorption lines visible Type II includes 
the “Solar” stars, as Capella, Arcturus, Procyon, Aldebaran, 
their spectra are similar to that of the sun, being crossed by very 
numerous fine lines, mostly due to vapours of metals The great 
majority of the visible stars belong to these first two types Type III 
or " Antanan “ stars are of a reddish colour, such as Antares, 
Betelgcux, Mira, and many of the long penod vanables The 
spectrum, which closely resembles that of a sunspot, is marked by 
flutmgs or bands of lints sharply bounded on the violet side and 
fading off towards the red It has been shown by A Fowler that 
these flutmgs are due to titanium oxide, this probably indicates 
a relatively low tt mjierature, for at a high temperature all compounds 
would be dissociated Type IV also consists of red stars with 
banded spectra, but the bands diffir m arrangement and appearance 
from those in the third type, and are sharply bounded on the red 
side These stars are also believed to have a comparatively low 
surface temperature, and the bands are attributed to the presence 
of compounds of carbon About 250 Type IV stars are known, 
but none conspicuous, ig Piscium, the brightest, is of magnitude 5 5 
Other classifications which are extensively used are those 
rcspc>ctively of K II Vogel, T N Lockyer and the Draper 
Catalogue The divergences depend mainly on the different 
views taken by their authors as to the order of stellar evolu- 
tion Apart from these considerations, the chief modification 
in the classification introduced by more recent investigators 
has been to separate Sccchi’s Type I into two divisions, called 
helium and hydrogen stars respectively The former are often 
called “ Orion ' stars, as all the brighter stars m that constellation 
with the exception of Betelgeux belong to the helium type Helium 
stars are generally considered to be the hottest and most luminous 
(in proportion to sire) of all the stars Type II is now subtlividcd 
into “ Procyon," " Solar " and “ Arctiman " stars 1 he “ Procyon ” 


or calcium stars form a transition between Type I and Type TI 
proper, and show the lines of calcium besides those of hydrogen 
An important variety of Type III spectra has been recognized, in 
which, as well as the usual absorption bands, bright emission lines 
of hydrogen appear, stars having this particular spectrum are always 
variable Finally, a fifth type has Docn added, the Wolf-Rayct 
stars these show a spectrum crossed by the usual dark lines and 
bands, but showing also bright emission bands of blue and yellow 
light About 100 Wolf-Rayct stars are known, of which y Velorum 
is the bnghtest, they are confined to the region of the Milky Way and 
the Magellanic Clouds (See Planet ) 

Evolution of Stars — The absence of the distinctive lines of an 
element in the spectrum does not by any means signify tliat that 
element is wanting or scarce in the star Ihe spectroscope only 
yields information about the thin outer envclojie of the star, and 
even here elements may be present which do not reveal themselves, 
for the spectrum shown depends very greatly on the temperature 
and pressure Stars of the different types are therefore not neces- 
sarily of different chemical constitution, but rather are in different 
physical conditions, and it is generally believed that every star in 
the course of its existence passes through stages corresponding to 
all (or most of) the different typos The stars arc known to be 
continually losing enormous quantities of energy by radiating their 
heat into space Ordinary solid or lujuid masses would cool very 
rapidly from this cause and would soon cease to shine But a 
globe of gaseous matter under similar conditions will continually 
contract in volume, and in so doing transforms potential energy into 
heat It was shown by Homer Lane that a mass of gas held in 
equilibrium by the mutual gravitation of its parts actually grows 
hotter through radiating heat the heat gained by the resulting 
contraction more than counterbalances that lost by radiation Thus 
ill the first stage of a star s history we find it gradually condensing 
from a highly diffused gaseous state, and growing hottt r as it does 
so But this cannot continue indefinitely, when the density is too 
great the mitter ceases to behave as a true gas, and the contraetion 
IS insufficient to maintain the heat Thus in the second stage the 
star is still contracting, but its temperature is decreasing The 
greatest temperature attained is not the same for all stars, but 
depends on the mass of the star It is, however, important to bear 
m mind that Lane’s theory is concerned with the temperature 
of the body of the star the temperature of the photosphere and 
absorbing layers, with which we are chiefly concerned, docs not 
necessarily follow the same law It depends on the rapidity with 
which convection currents can supply heat from the interior to 
replace that radiated, and on a number of other mcely balanced 
circumstances which cannot well be calculated 

Conflicting opinions are held as to the vanous steps in the process 
of evolution and the order m which the vanous types succeed one 
another, but the following perhaps represents in the mam the most 
generally accepted view Startmg from a widely diffused nebula, 
more or less uniform, we find that, in consequence of gravitational 
instability, it will tend to condense about a number of nuclei 
Jeans has even estimated theoretically the average distances apart 
of these nuclei, and has shown that it agrees in ortler of magnitude 
with the observed distances of the stars from one another {Astro- 
physical Journal, vol xxii ) As the first eondensation t.ikes place, 
the resulting development of heat causes the hydrogen, helium and 
light gases to be expelled This may explain the existence of 
gaseous nebulae, which are often found intimately associated with 
star-clusters, a good example being the nebulosity surrounding the 
Pleiatles As the nuclei grow by the attraction of matter they btgm 
to be capable of retaining the lighter gases, and atmospheres of hydro- 
gen and helium are formed The temperature of the photosphere 
at this stage has reached a maximum, and the star is now of the 
helium type Then follows a gradual absorption of first the helium 
and then the hydrogen, the photosphere grows continually cooler, 
and the star passes successively through the stages exemplified 
by Sinus, Procyon, the Sun, Arcturus and Antares Some authori 
ties, however, consider the Antanan (Type III ) stars to be in a very 
early stage of development and to precede the helium stars in tho 
order of evolution in that case they are in the stage when tha 
tempt riture is still nsing Type iV (carbon) stars are placed 
last m the senes by all authorities, they seem, however, to follow 
more directly the solar stars than the Antanan If the latter ant 
considered to be in an early state this presents no difficulty but 
if both Antanan and earbon stars are held to be evolved from solar 
stars, we may consider them to be, not successive, but pirallel 
stages of development, the chemical constitution of the star deciding 
whether it shall pass into the third or fourth type The Wolf 
Rayet stars must probably be assigned to the earliest penod of 
evolution, they are perhaps seim nebulous In this connexion 
it may be noted that the spectrum of Nova Persei, after passing 
through a stage m which it resembled that of a planetary nebula, 
has now become of the Wolf- Rayet type 

Density of Stars — Interesting light is thrown on the question of 
the physical state of the stars by some evidence which we possess 
as to their densities The moan density of tho sun is about i J times 
that of water, but many of the stars, especially the bnghtcr ones, 
have much lower densities and must be in a very diffused state 
We have necossanly to turn to binary systems for our data When 
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the orbit and periodic time are known, and also the parallax, the 
masses of the stars can be found (If only the relative orbit is 
known, the sum of the masses can be determined, but if absolute 
ositions of one component have been observed, both masses can 
e determined separately ) But even when, as in most cases, the 
parallax is unknown or uncertain, the ratio of the bnghtntss to 
the mass can be accurately found Thus it is found that Procyon 
gives about three times as much light as the sun in proportion to 
its mass, Sinus about sixteen times, and ( Ononis more than ten 
thousand times In these cases evidently either the star has a 
greater intnnsic bnlliancy per square mile of surface than the sun, 
or IS less dense Probably both causes contribute The phenomena 
of long penod variables show that the surface bnlliancy may vary 
very greatly, even m the same star The Orion stars have the 
highest temperature of all and have admittedly the greatest surface 
luminosity, but the extreme bnlliancy of ( Orioms in proportion 
to its mass must be mainly due to a small density For the Algol 
variables it is possible to form even more direct calculations of the 
density, for from the duration of the eclipse an approximate estimate 
of the sire of the star may be made A W Rolierts concluded in 
this way that the average density of the Algol vanables and their 
eclipsing companions is about one-eighth that of the sun For 
Lyrae G W Myers found a density a little less than that of air 
the density is certainly small, but J H Jeans lias shown that for 
this type of star the argument is open to theoretical objection, so 
that Myers’s result cannot be accepted 

There are many stars, however, of which the brightness is less 
than that of the sun in proportion to the mass Thus the faint 
companion of binus is of nearly the same mass as the sun, but gives 
only laVir of its light In this case the companion, being jSout 
half the mass of Sinus itself, has probably cooled more rapidly, 
and on that account emits much less light T Lewis, however, 
has shown that the fainter component of the binary system is often 
the more massive It may be that these fainter components are 
still in the stage when the temperature is rising, and the luminosity 
IS as yet comparatively small, but it is not impossible that the 
massive stars (owing to their greater gravitation) pass through the 
earlier stages of evolution more rapidly than the smaller stars 
Distances and Parallaxes of the Stars — As the earth traverses 
annually its path around the sun, and passes from one part of 
Its orbit to another, the direction in which a fixed star is seen 
changes In fact the relative positions are the same as if the 
earth remained fixed and the star described an orbit equal to 
that of the earth, but with the displacement always exactly 
reversed The star thus appears to describe a small ellipse m 
the sky, and the nearer the star, the larger will this ellipse 
appear The greatest displacement of the star from its mean 
position (the semi-axis major of the ellipse) is called its parallax 
If TT be the parallax, and R the radius of the earth’s orbit, the 
distance of the star is R/sin tt The determination of stellar 
parallaxes is a matter of great difficulty on account of the minute 
ness of the angle to be measured, for m no case does the parallax 
amount to i , moreover, there is always an added difficulty 
in determining an annual change of position, for seasonal in- 
strumental changes are liable to give rise to a spurious effect 
which will also have an annual period Very special precautions 
are required to eliminate instrumental error before we can 
compare observations, say, of a star on the meridian in winter 
at 6 p m with observations of the same star in summer on the 
meridian at 6 a m The first determination of a stellar parallax 
was made by F W Bessel in the years 1837-1840, using a helio- 
meter He chose for his purpose the binary star 61 Cygni, 
which was the star with the most rapid apparent motion then 
known and therefore likely to be fairly near us, although only 
of the sixth magnitude He found for it a parallax of o 35" a 
value which agrees well with more modem determinations 
T Henderson at the Cape of Good Hope measured the parallax 
of a Centaun, but his resulting value i" was considerably too 
high More accurate determinations have shown that this star, 
which is the third brightest star in the heavens, has a parallax 
of o 75", this indicates that its distance is 25,000,000,000,000 m 
So far as is known a Centaun is our nearest neighbour 
Formerly attempts were made to determine parallaxes by mea- 
suring changes in the absolute nght ascensions and declinations 
of the stars from observations with the meridian circle The results 
were however always untrustworthy owing to annual and diurnal 
changes in the instrument Nowadays the determination is more 
usually made by measuring the displacement of the star relatively 
to the stars surrounding it Hitherto the heliometer has been 

most extensively used for this purpose D Gill, W L Elkin B E A 
Peter and others have made their important determinations with 


it The photographic method, however, now appears to yield 
results of equal precision and is likely to be usecl very largely in 
the future The quantity determined by these methods is the 
relative parallax between the star measuied and the stars with 
which it IS compared To obtain the true parallax the mean 
parallax of the comparison stars must be added to this relative 
parallax It is, however, fair to assume that the comparison stars 
will rarely have a parallax as great as o 01' , for it must be romembere<l 
that it IS quite the exception for a star taken at random to have an 
appreciable parallax, particularly if a star has an ordinarily small 
proper motion, it is likely to be very distant Still exceptional 
cases will occur where a comparison star is even nearer than the 
prmeipal star, it is one of the advantages of the photographic 
method that it involves the use of a considerable number of compan- 
son stars, whereas in the heliometnc method usually only two stars, 
chosen symmetrically one on each side of the pnncipal star are used 
In the table are collected the parallaxes and other data of all 
stars for which the most probable value of the parallax exceeds 
o 20' Although much work has been done recently in measuring 
parallaxes the number of stars included in such a list has not been 
increased but rather has been considerably dinimi<-hed , many large 
parallaxes, which were formerly provisionally accepted, have been 
reduced on revision It cannot be too strongly emphasized that 
many of these determinations arc subject to a large probable error 
or even altogether uncertain For one or two of the more famous 
stars such as a Centaun the probable error is less than ±001" but 
for others in the list it ranges up to ± o 05' To convert parallaxes 
into distance we may remember that a parallax of i' denotes a 
distance of 18^ billion miles, or 206 000 times the distance of the 
sun from the earth A parallax of o 01' denotes a distance a hundred 
times as great, and so on the distance and parallax being inversely 
proportional A unit of length, which is often usfd in measuring 
stellar distances is the hght year or distance that light travels in a 
year, it is rather less than six billion miles 


9 /ars with Large Parallax 
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Parallax 
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27 
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87 
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38 
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30 

A, E 
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48 
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85 
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85 
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22 

k 
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29 

Sc, R 

tr Dracoms 
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48 

I 9 

22 

s, P 

Altair 

19 46 -f 9 

09 

0 0 

24 

E 

61 Cygm 

21 2 -f38 


5 2 

31 

many 

« Inffi 

21 5b -57 

4 8 

4 7 

28 

G, E 

Krueger 60 

22 24 -j 57 

92 

09 

26 

B, Sc, R 

Lac 9352 

22 59 -36 

7 4 

70 

28 1 
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Authorities — A — A Auwers, B— E E Barnard, C — F L 
Chise E— W L Elkin, G— Sir David Gill, K-T C Kaptcyn, k— 
K N A Kruger, P— B Peter R— H N Russell and A R Hinks, 
S- W dc Sitter, s — M F Smith, Sc — F Schlesinger 

The stars selected to be examined for parallax arc usually either 
the brightest stars or those with an especially large proper motion 
Neither criterion is a guarantee that the star shall have a mcasur 
able parallax Brightness is particularly deceptive, thus Canopus 
the second brightest star in the heavens, has probably a parallax 
of less than o 01 ", and so also has Rigel These two stars must 
have an intrinsic brilli iricy enormously greater than that of the sun 
for if the sun were removed to such a distance (parallax o 01'), 
it would appear to be of about the tenth magnitude 
Although the parallaxes hitherto measured have added greatly to 
our general knowledge of stellar distances and absolute luminosities 
of stars a collection of results derived by various observers choosing 
specially selected stars is not suitable for statistical discussion 
For this reason a senes of determinations of parallax of 163 stars 
on a uniform plan by F Chase M Smith and W Elkin (Yale Frans- 
actions vol 11 1906) constitutes a very important addition to the 
available data The stars chosen were those with centennial proper 
motions greatly than 40', observable at Yale and not hitherto 
attacked It is noteworthy that no parallaxes exceeding o 20' were 
found , the mean was about o 05* It is greatly to be desired that a 
general survey of the heavens, or of typical regions of the heavens, 
should be made with a view to deternuning all the stars which hav e 
an appreciable parallax This is now made possible by photography 
If three plates (or three sets of exposures on one plate) are taken at 
intervals of six months when the stirs in the region have their 
maximum parallactic displacements, the hrst and third plates serve 
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to eliminate the proper motion of the star and the detection of a 
paiallax ib easy Some progress with this scheme has been made 
Hut even such an attempt to systematically plumb the universe can 
only make us acquainted with the merest inside shell We should 
learn perhaps the distribution and luminosities of the stars within a 
sphere of radius sixty light years (corresponding to a parallax of 
about o 05''!, but of the structure of the million fold greater system 
of stars lying beyond this limit yet visible in our telescopes we 
should learn nothing except by analogy Fortunately the study 
of proper motions teaches us with some degree of certainty some 
thing of the general mean distances and distribution of these more 
distant stars, though it cannot tell us the distances of individual stars 

There is another method of determining stellar distances, which is 
applicable to a few double stars By means of the spectroscope 
it 18 possible to determine the relative orlutal velocity of the two 
components and this when compared with the period fixes the 
absolute dimensions of the orbit the apparent dimensions of the 
orbit being known from visual observations the distance can then 
be found The method is of very limited application for in 
general the orbital velocity of a visual binary is far too small to be 
found in this way, one of its first applications has been made to 
a Ccntauri, with the n suit that the parjulax found in the ordinary way 
IS completely confirmed 

Proper Motions of Stars — The work of cataloguing the stars 
and determining their exact positions, which ls being pursued 
on so large a scale, naturally leads to the determination of their 
proper motions The problem is greatly complicated by the 
fact thdt the equator and equinox, to which the observed posi- 
tions of the stars must be referred, are not stationary m space, 
and in fact the movements of these planes of reference an onl> 
be determined by a discussion of the observations of stars 
Halley was the first to suspect from observation the proper 
motions of the stars From comparisons between the observed 
places of Arcturus, Aldebaran and Sinus and the plai es assigned 
to them by Alexandrian astronomers, he was led to the opinion 
that all three are moving towards the south {Phtl Trans 1718) 
Jacques Gussmi also proved that Arcturus had even sim ( the 
time of Tycho Brahe shifted five minutes m latitude , for -q Bootis, 
which would have shared m the change, if it had been due to a 
motion of the ecliptic, had not moved appreciably It was 
early realized that the proper motions of the stars were changes 
of position rehtive to the sun, and that, if the sun had any 
motion of Its own as compared with the surrounding stars 
as a whole, this would be shown by a general tendincy of the 
apparent motions of the stars to be directed away from the 
point to which the sun was moving 

To determine proper motions it is necessary to have observations 
separated by as long a period of time as possible Old catalogues 
ot precision are accordingly of great import ince By far the most 
valuable of these is Bradley's catalogue of 3240 stars observed at 
Greenwich about 1750-1763 which has been rc reduced according 
to modern methods by A Auwers These stars include most of the 
brigliter ones visible in the latitude of Greenwich ranging down 
to alxiut the seventh magnitude An early catalogue which includt's 
large numbers of stars of magnitude as low as 8 5 is that of S Groom- 
brulge, containing 4200 stars within 52® of the north pole observed 
between 1806 and 1816 This has been re-rcduced by F W Dyson 
and W G Thackeray and proper motions derived by comparison 
with modern Greenwich observations A very extensive determina- 
tion of proper motions from a compinson of all the principal 
catalogues has Iwcn made by Lewis Boss The results are given in 
his Preliminary General Catalogue (1910) vhich compnscs the 
motions of 61^8 stars fairly uniformly distributed over the sky 
including all the stars \d'5ible to the naked eye Of rather a different 
nature art J G Porter s catalogue (Publtoaitons of the Cincinnati 
Observatory No 12) and J h Hossert’s catalogue {Parts Observa- 
tions 1890) which consist of lists of stars of large proper motion 
determined from a variety of sources Recently the proper motions 
of faint stars have been determined by comparing photographs 
of the same region of the sky taken with an inter\al of a number of 
years At present the available intervals are too small for this 
method to have met with marked success I^arge proper motions 
can, however, be found in this w ly Their detection is especially 
simiile when the stereo-comparator is used , this instrument enables 
the two eyes to combine the images of each star on two plates into 
one image (as in the stereoscope) , when the star has moved consider- 
ably in the intcn’’al between the taking of the two plates, it appears 
to stand out from the rest in relief and is at once noticed 

The star with the greatest proper motion yet known was found 
by J C Kaplcyn on the plates of the Cape Photographic Dutch- 
musicrung Its motion of 8 7" per year would carry it over a portion 
of the sky equal to the diameter of the full moon in about two 


centuties In the table is given a list of the stars now known to 
have an annual proper motion of more than 3" The faintness 
of the majority of the stars appearing in this list is noteworthy 
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The majority of the stars have far smaller pioper motions than 
these Only 24% of the stars of Auwers-Bradley have proper 
motions exceeding 10* per century and 51% exceeding 5* per 
century With catalogues containing fainter stars the proportion 
of large proper motions is somewhat smaller thus the corresponding 
percentages for the Groombndge stars are 12 and 31 respectively 

When the parallax of a star is known, we are able to infer from 
its proper motion its actual linear speed in milts per hour, in so far 
as the motion is transverse to the line of sight The velocity m 
the line of sight can be determined by spectroscopic observUion 
so that in a few cases the motion of the star is completely known 
Several stars appear to have speeds exceeding 100 m per second, 
but of these the only one reliabV determined is Groombndge 18 30, 
whose speed is found to be about 150 m per second Probably 
the velocity of Arcturus is also over 100 m per second , there is 
however no real evidence for the velocity of 250 m per second 
which has sometimes been credited to it The above are velocities 
transverse to the line of sight Ihc greatest ladial velocities that 
have yet been found arc about 60 m per second, several stars 
(Crroombndgc 1830 among them) have raciial speeds of this amount 
The stars of the Helium type of spectrum arc remarkable for the 
smallness of their velocities, from spectroscopic observations of 
over 60 stars of this class J C Kapteyn and E B Frost have 
deduced that the average speeil is only 8 m per second Accord- 
ing to W W Campbell the average velocity in space of a star is 
21 2 m per second 

When the proper motions of a considerable number of stars 
arc collected and examined a general systematic tendency is 
noticed The stars as a whole are found to be moving 
towards a point somewhere in or near the constellation 
Cams Major The motions of individual st irs it is true 
vary widely but if the mean motion of a number of stais is considered 
this tendency is always to be found Now it is necess.iry to be.ir 
in mind thvt all observed motions arc relative, and cspecidly in 
dealing with stellar motions it is arbitrary what shall be considered 
at rest and used as a standard to which to refer their movements 
Accordingly this mean motion of the stars relative to the sun has 
been more generally regarded from another point of view as a motion 
(in the opposite direction — towards the constellation Lyra) of the 
sun relatively to the stars In what follows we shall speak of this 
relative motion as a motion of the sun or of the stars indifferently 
for there is no real distinction between the two conceptions One 
of the problems, which has engaged a large share of the attention 
of astronomers in the last centmy, has been the determination of 
the direction of this " solar motion " 

The first attempt to determine the solar apex (as the point 
towards which the solar motion js directed is termed) was made 
in 1783 by Sir William Herschel Although his data were the proper 
motions of only seven stars, he indicated a point near \ Hcrculis 
not very far from that found by modern researches Again in 
1805 from Maskelyne's catalogue of the proper motions of 36 stars 
(publishefi in 1790), he found the position K A 245° 52' and Dec 
49° 38' N The systematic tendency of the proper motions is so 
marked that the motions of a very few stars arc quite sufficient to 
fix roughly the position of the solar apex^ but attempts to fix its 
position to within a few degrees have failed nowithstanding the 
many thousands of determined proper motions now available 
The difficulties of the determination are twofold There is a close 
interdependence between the constant of procession and the sclar 
motion, the two determinations must generally be made simul- 
taneously, and both depend very considerably on the systematic 
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corrections required by the catalogues compared But further, if 
these practical difliculties could be considered overcome m the best 
determinations, there is a vagueness in the very definition of the 
solar motion The motion of the sun relative to the stars depends 
on wliat stars are selected as representative There is no a pnon 
reason to expect the same result from the different classes of stars, 
such as the brighter or fainter, northern or southern, nearer or more 
distant. Solar type or Sinan stars There is for example some 
evidence that the declination of the solar apex is really increased 
when the motion is referred to fainter stars For these reasons 
T, really close agreement between the results of different investigators 
is not to be expected 

Of the various modern determinations of the ape:^ wo give first 
those which depend, wholly or mainly on the Auwers-Bradlcy proper 
motions Setting A for the right ascension, D for the decimation 
of the apex, these are — 

L Boss A — 17’' 48” D = 4 - 42“ 8 

L Struve A = iS** 20"* D = -f- 2J° 5 

S Newcomb A — 18*' 10'" D — -j- 31“ 3 

J C Kaptcyn A — iS** 14"' D = + 29“ 5 

The large differences between these results, derived from the 
same matcnal, depend mainly on the different systematic corrections 
applied by each astronomt r to the decimations of Bradley From 
the data of his Preliminary General Catalogue (1910), L Boss found 
A = i8'» 2™, D = +34° 3 Having regard to the special precautions 
taken to eliminate systematic error, and to the fact that the stars used 
were distnbutcd nearly equally over both hemispheres, it is fair to 
conclude that this is the most accurate determination yet made 
from the Groombndge proper motions Dyson and Thackeray found 
A^iSh 2o»", D— t 37° Other determinations have been made by 
O Stumpc(y 4 s^ Nach No 3000) and J G Porter a/ Journ xii 91), 
using mamiy stars of Urge proper motions elenved from vanous 
sources their results arc of the same geni ral character Most of 
the above investigators, besides giving a general result, have deter- 
mined the apex separately for bnght and faint stars, for stars of 
greater or less proper motion, and in some cases for stars of Sinan 
and Solar spectr 1 Considerable divergences m the resulting position 
of the apex are found 

It will be seen th it the proper motion of any star may bo regarded 
as made up of two components The part of the star's apparent 
Soeed of <lii»pUcement, which is due to the solar motion, is gencT- 
ibe Solar called the parallactic motion, the rest of its motion 

Motion ^ relative to the mean of all the stars) is 

called its peculiar motion {motus peculiarts) Regarded 
as a linear velocity, the parallactic motion is the same for all stars, 
being ex ictly equal and opposite to the solar motion but its amount’ 
as measured by the corresponding angul ir displ icemcnt of the star, 
is inversely proportional to the distance of the star from the earth, 
and foreshortening c vuses it to vary as the sine of the angular dis- 
tance from the apex To arrive at some estimate of the speed of 
the solar motion, we may consider the motions of those stars whose 
parallaxes have been measured, and whose actual linear speed is 
accordingly known (disregarding motion in the line of sight) If a 
sufficient number of stars are considered, their peculiar motions 
will mutu illy cancel and the parallactic or solar motion can then bo 
derived But not much reliance can be placed on this kind of 
determiration A very weighty objection is that the stars whose 
parallaxes are determined are mainly those of large proper motion 
and therefore not fairly representative of the bulk of the stirs 
in fact their peculiar motions will not neutralize one another in the 
mean A better method is to derive the speed from the radial 
motions observed witli the spectroscope In this way W W 
Campbell from the radial motions of 280 stars found the veleicity to be 
20 kilometres per second with a probable error of i J km per second 
{Astrophysical Journal, 1901, vol xiii ) llus result depends on the 
northern stars only By the addition of the data for southern 
stars, so as to obtain a distribution fairly symmetneal over tlie 
whole sphere, S b Hough and J Halm deduced a velocity of 20 8 km 
p r second towards the apex A = i8'> 5n>, D“-f26° The speed 
IS very nearly four radii of the earth's orbit per year thus the annual 
parallactic motion is equal to four times the parall ix, for a star lying 
in a direction 00° from the solar apex, for stars nearer the apex or 
antapex it is foreshortened This result, while it docs not afford 
any means of determining the parallaxes of individu il stars, enable 
us to determine the moan parallax of a group of stars, if wc may 
assume their peculiar motions practically to cancel one another 

In researches on the solar motion the assumption is almost 
always made that the motions of the stars relatively to one another 
— the peculiar motions — are at random The correctness of this 
hypothesis has long been under suspicion, but it has generally been 
accepted as the best simple approximation to the actual distnbution 
of the motions that could be made Naturally exceptional regions 
must be recognized, for example a connected system such as the 
Pleiades, whose stars have the same proper motion, must constitute 
an exception There can occasionally be traced a certain commu- 
nity of motion over a much larger area Thus R A Proctor found 
that between Aldebaran and the Pleiades most of the stars have a 
motion positive in right ascension and negative in declination, a 


phenomenon which he designated " star-dnft ” A more precise 
investigation by L Boss has shown that there is m this region a 
“ moving cluster ” of globular form The stars composing this 
all have equal and parallel motions, about 40 stars brighter than 
tht seventh magnitude are known to belong to it The group 
consisting of five stars of Ursa Major together with Sinus has already 
been alluded to, another very meirked group of lO stars in Perseus, 
all of the Helium typo of spectrum form a similar association 
Spectroscopic evidence has indicated that most of the stars of 
Orion are associated, and share nearly the same motion (or rather, 
m this case, absence of motion) 

But, whilst recognizing the existence of local dnfts and systems, 
and admitting the possibility of relative motion between the nearer 
and more ilistant, or other classes of stars, it is only recently that 
astronomers liave seriously doubted the correctness of the hypothesis 
of random distribution of stellar motions as at least a rough rejire- 
sentation of the truth 1 he hyjiothesis was put to the test by J C 
Kaptcyn with the result that it appears to be not cve-n approxi- 
mately accordant with the facts His researches indicate that 
instead of being haphazard, the proper motions of the star show 
decided preference for two favoured " directions, 
apparently implymg that the stars surrounding us do ^beTwo 
not constitute a simple system but a dual one The 
motion of the stars in the mean towards Cams Major Streama 
IS thus a resultant motion which when examined more minutely, 
IS found to be due to the intermingling of two great streams of stars 
moving in very different directions These two streams or drifts 
prevail m every part of the sky examined and contain nearly equal 
numbers of stars, that is to say, in whatever part of the sky we look 
about half the stars are found to belong to one and half to the other 
of the two great dnfts This hypothesis of two star dnfts does not 
imply that all the stars move in one or other of two din ebons 
The stars have on this theory random peculiar motions in addition 
to the mobon of the drift to which they belong, just as on the older 
theory the stars h ive peculiar mobons in addition to the solar or 
parallactic motion shared by all of them But the two theories lead 
to a very different shitisbcal distribution of the stellar mobons 
The older one —which maj' be called the one drift hypothesis 
since according to it the stars appear to form a single drift moving 
away from the solar apex — requins that the apparent dirccfaons 
of mobon should be so distnbutcd that fewest stars are moimg 
directly towards the solar apex and most stars along the great circle 
away from the solir apex the number decreasing symmetrically 
for directions inclined on either side of this great circle according 
to a law which can be calculated This is found not to agree with 
the facts at all The deviation is unmisbikable, in general thi 
direcbon from the solar apex is not the one in which most stars arc 
moving and whit is even more striking the directions in which 
most and fewest stars respectively move are not by anv means 
opposite to one another It seems difficult to account for the very 
remarkable and unsyminetneal distnbubon of tlio motions unless 
we supjiosc that the shirs form two more or less separate systems 
superposed, and it has been found possible by assuming two drifts 
with suitably assigned vclocibes to account very satisfactorily for 
the observed mobons 

Ihe phtnomcnon of two drifts was discovered by an examination 
of the Bradley proper motions {Brit Assoc Pep , 1905, p 257), and 
has subsequently been confirmed by a discussion of the Groombndge 
proper motions {Mon Not PAS igo( 3 , 67, p 34 igio, 71 p 4) 
By an examination of the stars of very large proper motion F W 
Dyson has traced the presence of the two drifts in all parts of the sk> 
They have been shown to prevail among fainter stars down tei 
magnitude 9 5, by an examination of the Greenwich Carrington 
proper motions, these, however, only cover a region within g° of 
the north pole Of the behaviour of stars fainter than magnitude 
9 5 there is at present no direct evidence About 10,000 stars 
altogether were dealt with in the aliove-mentioned investigations 
The general results indicate that one of the ilrifts is moving (nli- 
tivtly to the sun) directly away from a point near a Ophmthi 
(about R A 270'', Dec -f 12°), and the other from a point in Lynx 
(K A 83“, Dee -l-bo°) These two points may be called the ipices 
of the two drifts, for they are analogues of the solar ajiex on the 
one drift theory they are about no° apart The vilocilics of the 
dnfts differ considerably the one whose apex is m Oi)ihuchus 
having about i J times the speed of the other We may convenient ly 
distinguish the two dnfts as the slow-moving and fast moving drifts 
respectively, but it should be remembered that since these inolions 
are measured relatively to the sun this distinction is not ph\ sically 
signihcant The stars appear to be nearly equally divided between 
the two dnfts The magnitudes of the stars are distnbutwl in the 
same w ly in each drift There is also clear ev idcucc that the mean 
distances of both dnfts from us arc very approximately the same 
Thus we are led to regard the two systems as completely intermingled, 
a fact which adds considerably to the difficulty of explaining the 
phenomena otherwise than as produced by two great syslcms-%Mt 
verses they have been called — which have come together perhaps 
by their mutual attraction, and are jiassiug through one anotlicr 
ihe chances of individual stars of the two s\ stems eolhding ire 
mhnilcbtmal Until the hypothesis has been thoroughly tested by an 
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cxanunation of the Uiio-of-sight velocities of stars from the same 
jxiint of view, this physical interpretation must be received with some 
degree of caution , but there can be no doubt of the reality of the 
anomalies in the statistical distribution of proper motions of the 
stars, and of these it ofieors a simple and adequate explanation 

Having determined the motions of the two drifts, and knowing 
also that the stars are nearly equally divided between them it is 
evidently possible to determine the mean motion of the drifts com- 
bined This is of course that relative motion of the sun and stars 
which we have previously called the solar motion The position of 
the solar apex calculated in this way agrees satisfactorily with that 
found by the usual methods It is naturally fairly close to the apex 
of the faster drift but is displaced from it in the direction of the apex 
of the other drift In this connexion it may be noticed that, when 
the smaller and larger proper motions are discussed separately 
the latter category will include an undulv great proportion of stars 
belonging to the fast-moving drift and the resulting determination 
will lead to a solar apex too near the apex of that drift, t e with too 
low a declination This appears to be the explanation of Stumpe s 
and Porters results, they both divided their proper motions into 
groups according to thtir numerical amount, and found that the 
declination of the solar apex progressively increased as the size of 
the motions used diminished Another anomalous determination 
of the apex due to H A Kobold Nach.^ibi 3451 and 3491) 

IS also explained when the two drifts are recognized Kobold, 
using a peculiar and ingenious method, found for it a declination 
-3® which disagrees very badly with all other determinations, 
but it 13 a peculiarity of Kobokrs method that it gives the line ot 
symmetry of motion, which joins the apex and antapex, without 
indicating which end is the apex Now the position of this line 
as found by Kobold actually is a (properly weighted) mean between 
the corresponding lines of symmetry of the two drifts but naturally 
It lies in tne acute angle between them whereas the line of the solar 
motion 13 also a weighted mean between the two lines of drift but 
lies m the obtuse angle between them 

The Structure of the Universe —We now arrive at the greatest 
of all the problems of sidereal astronomy, the structure and 
nature of the universe as a whole It can by no means be taken 
for granted that the universe has anything that may properly 
be called a structure If it is merely the aggregate of the stars, 
each star or small group of stars may be a practically independent 
unit, its birth and development taking place without any rela- 
tion to the evolution of the whole But it is becoming more 


only enables us to see stars more remote than before, but also reveais 
very many smaller stars within the limits previously penetrated 
But notwithstanding the great variety of intrinsic brightness of the 
stars, the ratio of the number of stars of one magnitude to the 
number of the magnitude next lower (the " star ratio ”) is a guide 
to the uniformity of their distribution If the uniform distribution 
extends indefinitely or as far as the telescope can penetrate, the 
star-ratio should have the theoretical value 3 98 ' any decrease in 
density or limit to the distribution of the stars will be indicated 
by a continual falling off in the star-ratio for the higher magnitudes 
H H Seeliger who investigated this ratio for the stars of the 
J5on» Duvehmusterung and Southern Durchmusterung, came to the 
conclusion (as summarized by Simon Newcomb) that for these 
stars the ratio ranges from 3 85 to 3 28, the former value being 
found for regions near the Milky Way and the latter for regions 
near the galactic poles There is here evidence that even among 
stars of the Durchmusterung (9 5 magnitude), a limit of the universe 
has been reached at least in the direction normal to the plane of 
the Milky Way For the higher magnitudes J C Kapteyn has 
shown that the star-ratio diminishes still further 

In all investigations into the distribution of the stars m space 
one fact stands out pre-eminently viz the existence of a certain 
plane fundamental to the structure of the heavens 
This IS the galactic plane well known from the fact that 
it IS marked in the sky by the broad irregular belt of 
milky light called the Galaxy or Milky Way Bat it 
IS necessary to make a careful distinction between the galactic 
plane and the Galaxy itself, the latter, though it is neces- 
sarily one of the most remarkable features of the universe, is not 
the only peculiarity associated with the galactic plane Its par 
ticular importance consists in the fact that the stars, bright as well 
as faint crowd towards this plane This apparent relation of the 
lucid stars to the Galaxy was first pointed out by Sir W Herschel 
For the stars visible to the naked eye a very thorough investigation 
by G V Schiaparelli has shown the relation in a striking manner 
He indicated on planispheres the varying density of distribution 
of the stars over the sky On these the belt of greatest density 
can be easily traced and it follows very closely the course of the 
Milky Way, but whereas the latter is a belt having rather sharply 
defined boundaries, the star-density decreases gradually and con 
tinuously from the galactic equator to the galactic poles The 
same result for the great mass of fainter stars has been shown by 
Seeliger The following table shows the density with which stars 
brighter than the ninth magnitude are distributed in each of nine 
zones into which Seeliger divided the heavens — 
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and more generally recognized that the stars are not unrelated, 
they are parts of a greater system, and we have to deal with, 
not merely the history of a number of independent units, but 
with a far vaster conception, the evolution and development 
of an ordered universe 

Our first inquiry is whether the universe extends indefinitely 
in all directions, or whether there are limits beyond which the stars 
are not distributed It is not difficult to obtain at least 
~'“'**®^***a partial answer to this question , anything approaching 
Uaivene ^ uniform distribution of the stars cannot extend 
indefinitely It can be shown that, if the density of distribution 
of the stars through infinite space is nowhere less than a certain 
limit (which may be as small as we please), the total amount of light 
received from them (assuming that there is no absorption of light in 
space) would be infinitely great so that the background of the sky 
would shine with a dazzling brilliancy We therefore conclude that 
beyond a certain distance there is a thinning out in the distribution 
of the stars , the stars visible in our telescopes form a universe having 
a more or less defined boundary , and if there are other systems 
of stars unknown to us in the space beyond they are as it were 
isolated from the universe in which we arc It is necessary however 
to emphasize that the loregoing argument assumes that there is no 
appreciable absorption of light in interstellar space Recently, 
however, the trend of astronomical opinion lias been rather in 
favour of the belief that diffused matter may exist through space 
in sufficient quantity to cause appreciable absorption , so that the 
argument has no longer the weight formerly attached to it 
Another line of reasoning indicates that the boundary of the universe 
IS not immeasurably distant and that the thinning out of the stars 
is quite perceptible with our telescopes This depends on the law 
of progression in the number of stars as the brightness dimin- 
ishes If the stars were all of the same intrinsic brightness it is 
evident that the comparison of the number of stars of successive 
magnitudes would show directly where the decreased density of 
distribution began Actually we know that the intrinsic bnghtness 
vanes very greatly, so that each increase of telescopic power not 


The table, which is based on over 130 000 st irs, shows that along 
the galactic circle the stars are scattered nearly three times more 
thickly than at the north and south poles of the Galaxy Wh it 
however, is of particular importance is that the increase is gradual 
No doubt many of the lucid stars which appear to he in the Milky 
Way actually belong to it, and the presence of this unique cluster 
helps to swell the numbers along the galactic equator, but for 
example, the increased density between latitudes 30® to 50° (both 
north and south) as compared with the density at the poles cannot 
be attributed to the Galaxy itself, for the Galaxy passes nowheri 
near these zones The star-gauges of the IlLr<-chels exhibit a 
similar result, the Herschels counted the number of stars visible 
with their powerful telescopes in different regions of the sky, and 
thus formed comparative estimates of the density of the stars 
extending to a very high magnitude According to their results 
the star density increases continuously from 109 per square degree 
at the poles to 2019 along the galactic equator In general, the 
fainter the stars included in the discussion the more marked is their 
crowding towards the galactic plane Various considerations tend 
to show that tins apparent crowding does not imply a really greater 
density or clustering of the stars in space but is due to the fact 
that in these directions we look through a greater depth of stars 
before coming to the boundary of the stellar system Sir William 
Herschel and afterwards F G W Struve developed the view that 
the stars are contained in a comparatively thin stratum bounded 
by two parallel planes The shape of the universe may thus be 
compared to that of a grind ^ p Q B 

stone or lens the sun being 
situated about midway be I 

tween the two surfaces Thus xP ^ "R 

the figure represents a section ! 

the (ideally simplified) uni 1, — ^ 

verse cut perpendicular to ^ “ 

the planes AB and CD between which the stars are contained, 


' This number is the 3/2 power of the ratio of the bnghtness of 
stars diffenng by a unit magnitude 
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S being the sun Imagine Ihit. stratum to be unifoinily filled with 
stars (of course in the actual uriivcisc instead of sharjly flclined 
boundaries AB and CD, we shall have a gradual thinning out of the 
stars) it follows that in the two directions SP and SP' the fewest 
stars will be seen, these then arc the directions of the galactic 

J iolcs As we consider a direction such as SQ farther and farther 
rom the pole the boundary of the universe in that direction 
becomes more and more remote so that more stars arc seen, and 
finally in the directions SR and SR' in the galactic plane the 
boundary is perhaps beyond the limits of our telescopes That the 
universe must have a boundary in the directions SR and SR' we 
can hardly doubt, but nothing is known of its sliape or distance 
except that in all directions it must be far greater titan SP or SI'', 
in particular it is not known whether the sun is near the centre 
or otherwise That the sun is nearly midway between the two 
boundary planes can be tested by comparing the star-densitu s of 
the northern and southern galactic hemispheres These ire zone 
for zone very nearly equal, the slight excess of stars in the southtin 
hemisphere perhaps implies that the sun is t. little north of the 
central position This is confirmed by the fact that the Milky 
Way IS not quite a great circle of the celestial sphere, but has a 
mean south galactic latiliide of about i 7° 

If, instead of considering the whole mass of stars attention is 
directed to those of 1 irgc proper motion which are therefore in the 
mean relatively near us the crowding to the galactic plane is 
much less noticeable if not indeed entirely absent Thus Kapteyn 
found thit the Bradley stars having proper motions greater than 
5* per century were evenly distributed over the sky D>son and 
Ihaekeray's tables show the same result for the Groombndge st irs 
down to magnitude 6 5 , but the fainter stars (with centennial 
proper motions greater th in 5") show a m irkt d tendf nev to <lr iw 
towaids the galactic circle The result is precisely what should 
be expected from the theory of the shape of the universe which 
li IS been set forth If in the fig we describe a sphere about S with 
radius SP so as ]ust to touch the bound irns of the stratum of 
stars then provided a class of slars is considered wholly or mainly 
iiu hided within this sphere no concentration of stars m the g il lelie 
plane is to be expected for the shape of the universe docs not entir 
into the question It is only when some of the stais considered 
ire more remote ind he outside this sphere (but of course between 
the two planes) that there is a galactic crowding We infer th it 
nearly all the stars down to magnitude 0 5 whose proper motions 
exceed 5' arc at a distance from the sun less than SP whilst of 
the fainter stars with equallj great proper motions 1 1 irge propoilion 
arc at a distance greater than SP This result enables us to form 
some sort of idei of the distance SP 

On considering the distribution of the stars according to their 
spcctri it appeals that the Type TI (solar) stars show no Icndeuev 
to congicgatc in the galactic plinc The it ull of eouisc only 
ipplies to the brighter stars for we have very iPtle knowledge of the 
spectra of stars fainter tlian about magnitucle 7 5 The expl in ition 
indicated in the last paragraph applies to this ease also Fvpe 11 
stirs arc in general much less intrinsiially luminous thin Type I 
so that the stars known to be of this type must be compar il iv t ly 
near us for otherwise they would appeir too faint to hive Uuir 
spectra determined They arc accordingly within the sphere of 
I idius SP (fig), and consequently are equally numtrous in tiery 
direction The Type 1 stars, being intrinsically brighter arc not 
so limited According to F McClcan of the stars brighter than 
magnitude ^ 5 only the helium and not the hydrogen stars of Type I 
show a condensation towards the galactic plane Ihus we sie 
that the effect of limiting the magnitude to 3 5 is that the hydrogen 
stars aie now practically ill within the sphere SP and it is only 
the helium 'tars whose absolute luminosity is still greater Ihitare 
more wicUly distributed Of the rarer types of spectra stars of 
Type III agiee with those of Type II in being evenly distributed 
over the sky. Types IV and V however congregate towards the 
gilaetic plane The most remarkable are the Type V (Wolf- 
Rayet) stars, in their case the condensation into the galactic rtgions 
is complete for of the gi known stars of this type 70 are actually 
in the Milky Way and the remaining 21 are in tht Magellanic 
Clouds (two large clusters m the southern hemisphere w^eh re 
semble the Milky Way in several respects) hxeluding the latter 
the 70 Wolf Rayet stars have a mean distance from the central 
galactic circle of only 2 0“ There can be little doubt that these 
stars belong to the Milky Way cluster so that their pi esc nee is i 
property of the cluster rather than of the galactic plane in general 
Spiral nebulae have the remarkable characteristic of avoiding the 
g ilactic plane and it has been suggested that the space outside the 
limits of the stellar universe is filled with them It does not 
however seem probable that their apparent anti galactic tendency 
has such a significance, in the Magellanic Clouds spiral nebulae 
are very abundant, a fact which shows that there is no essential 
antipathy between the stars and the spiral nebulae 

As might be expected the relative motion of the two great 
star -drifts is parallel to the galactic plane 

A glance at the Milky Wav with its sharply defined irregular 
boundaries its clefts and diverging spu’’ is almost sufficient to 
assure us that it is a real cluster of stars and does not merely 


indicate th< diicctions in which the universe extends futhest 

Barnards photo,' laphs of its stiucTim leave littk doubt on the 

matter , the numerous nits and d irk openings show that 

its thickness c mnot be very great To complete our Milky 

repicsenlation e>t the universe it is therefore necessary 

to add to the faiily unjfoim distribution of stars between two 

{ limes a gigantic elustir of an annular or spnal form also lying 
ictween the planes and eomplclely smroundiiig tlii sun The Milkv 
Way IS not of uniform biiehtness so that we an perhaps ne irer to 
some paits of it than to others but it is everywhere very distant 
from the sun Estimates 01 this ehstanee va y, but it may probably 
be put it more than thice thousand hvht yeais (parall ix less than 
0001') Nevertheless the Milk\ W y conf u s a fair pioportion 
of lucul stars for these arc eonsulc ral b more niinicrous m the bright 
patches of the Milky Wav than in tin lifts and dark spaces 

It has been seen that the palalla^es chord little information 
as to the distribution of the mam bulk of the stars and that the 
chief evidence em thi jioint must be obtaii ed indirectly 


from their proper mot 
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of this subject IS due to Kapteyn {Groningen Piibhrattons 
Nos 8 and 11), and though much of his work is pro ' r"” 
visional and peihaps liable to eonsider ible revision 
when more cxtiiisive data aie obtain iblt it piob i’ ly 
gm s an idea ot the eoi struction of the univ i rst sullieiently accurati 
in ill essential lespeets As has been expl imed the mean distance 
of a group of stars cen be readily detei mined from the parallactic 
motion which when not foreshortened is apjiroMmatclj four 
times the jiuallix, but to obtain a complete knowledge of tin 
disfii'mlion of 1 irs if is necessary to know no' nnicly the mean 
pir il lax oft he group but ilsoiheiiequtnevlnv i( w hat projiortion 
of stars have a ejuarter half twice or three times ^Vc the mean 
parallax One result of Kapteyn s inv esf ig itK)i s la i> be given heie 
'I'aking a sphere whose laduis is -,(Hy light jeais (a distance about 
equal to th vt of the av er ige ninth m ignitude st vr) it willeontiin — 
I stargiv liig Ir miooooo to lei (m>o timesth. light of the sun 
2()‘tirs , 10000 , 1,000 ,, 

1,300 „ „ I,ooe» ,, 100 , „ ,, 

2*,, 000 „ ,, 100 , 10 „ „ „ 

.. „ „ I 

430,000 „ „ I „ 01 „ 

(,50,000 „ „ o I ,, o 01 , „ „ 


Whether the le 1 m ineu ising nuinlier of still hs luminous st irs is 
i di pt t< d question 

The coinjiar itive nearness of the stars of the solar type which wc 
have had eiecisioii to allude to is eonfirmed bv tht f ict nat then 
jjiopti motions ue on the aveiagt much lirger thin those of 
the Siiian st us Kapteyn finds th it magnitude for magnitude the 
absolute bright ness ol tht sol ir st irs is onl}' one fifth of that of the 
Slum stars so that in the mean they must be at less than half 
the ebstance As the numbcis ol known stars ol the two Ijpes are 
lu ally eejual it is tleai that at ill e v » nts in our immixliate ne 1 h- 
bourliooel the solar stais must gre itl) outnumber the Siii 11 

REFnehNtEs — Of modern semi popii’ar works entirely devoted 
to ami eovtiing the subjects treited eff in this utule the pnncipal 
IS Simon Newcombs The Stars a btudy of the b nverse, mention 
must also be mule of Miss A M Gierke’s Tht System of the Stars 
(2nd cel 1*305), which contiins full references to original papers 
Problems in Astrophysics bv the same tuthor rnav also be consulltt 
Ihe following works of reference .uid e it ilogues de il with special 
branches of the subject for variable stars Chandlers fliird 
C-italogue Astronomical Jourr (i8e)(>) veil xvi is now very 
incomplete, Harvard innals vol 1 \ pt r ini \ol lx Ko j 
together constitute a eat ilogue of 37,4 \ amble stus, ephemeudts 
of over 800 viriables arc given m the Virrttljahrssrhrift of the 
dstrononnsche Gesellschaft For double stars see Burnhams 
General Catalogue md Lewis Memoirs of the It 1 S vol Ivi , 

the orbits of the pnncipil binaries arc discusscel in f J J 
Evolution of Stellar Systems and mother list will be found in 1 iit 
Obstrvator\ Bulletin fso 8j A list of spectroscopic binaries dis 
covered up to Ui05 is given in Lttk Observatotv Bulletin No 70 
I or the sp drum analysis oi ot irs Schemer s Astronomical sptctro 
seei/jj' (trails by I rost) ma\ be consulted 1 he Diaper Catalogue 
Harvard innals veil xxvti, gives the classihtaf ion according lo 
spectrum of over ro 000 stars, for the brighter stars Harvard tnnnh 
vol 1 iorms i more complete c italoguL Of the numcTous mtnioiis 
discussing stellai spectra in relation lo cveilution \ beliustei 
The Lvoliitiem e>f Solar Stirs Istrophysical Jourii (1903) 
vol xvii , iniy be mentioned as giving a concise survey of the 
subject (ASF) 


SIARAYA RUSSA, a town of Russia^ m the government 
of Novgorod, ^8 m S of the ritv of Novgorod, on the river 
Polista, by means of which and Lake Ilmen it is brought into 
steamer tommunieatiun with St Petersburg Pop 15,234 
Brine springs on the east of the town were used as a source for 
the supply of salt as late as 1865, at present the> are used onl> 
as mineral waters (temper iturc 5 1^54° F ), having a grt it 
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resemblance to those of Kreuznach in Germany Some 
thousands of visitors resort to them every summer^ and owing 
to this circumstance Staraya Russa is better built and better 
kept than any other town in the government of Novgorod The 
inhabitants are supported chiefly by the summer visitors There 
IS a trade in rye, oats and flax shipped to St Petersburg The 
name of Staraya Russa occurs m Russian annals as far back 
as 1167 It belonged to the republic of Novgorod, and suffered 
continually in the wars between Russia, Lithuania and Livonia 
It was afterwards annexed to Moscow 

STARA ZAGORA ( 1 urk Eskt-Zagra), the capital of a depart- 
ment of Bulgaria, in Eastern Rumelia, on the southern slope of 
the Karaja Dagh, 70 m N W of Adnanople, with whu h it is 
connected by railway Pop (1906), 20,647 It is surrounded 
by vineyards, and has also cloth and carpet manufactures, 
copper foundries and tanneries The production of silk and 
attar of roses is carried on in the district, whi( h contains nume- 
rous mineral springs The town having been almost wholly 
destroyed during the Russo-Turkish War of 1877-78, was rebuilt 
on a regular plan, with wide and broad streets radiating from a 
fine central square, where are situated the principal public 
buildings^ During the rebuilding, important Thratian, Roman, 
Byzantine and Turkish antiquities were discovered 

Stara Zagora, founded probably by the Macedonians, was 
known to the Romans as Augusta Traiana, but afterwards, 
to distinguish It from a Macedonian towm of this name, it was 
named Beroe or Berrhota By the Turks the name was changed 
m the 17th century to Eski-Zagra or Eski-Zaara, but after 1878 
the Bulgarian name of Stara Zagora came into general use 

STARBOARD and LARBOARD, nautical terms for the right 
and left sides respectively of a slop, looking towards the bows 
Ihe final put of these is Old 1 -nglish bord, board, the side of a 
ship, now used for a plank of wood In starboard (0 Lng 
steorbord) the first part certainly means “ steer,” and “ steering 
side ” therefore refers to the time when vessels were steered by 
a paddle or sweep worked from the right side In Old English 
the left side of a ship was known as baecbord, back board, 
the side of the vessel to the back of the steersman Ihis 's 
paralleled m all other Icutonic languages, cf German backbord, 
and has been adopted in Romanic languages, cf French bdbord 
Baecbord did not survive in Middle English, in which its place 
was taken by laddeborde or latheborde In the i6th century 
the word takes the forms lerbord, leerebord or larbord, probably 
by assimilation to ster-, steere-, and slar-bord There is much 
doubt as to the origin of the term and the curious change from 
laddebord to larboard Skeat (Eiytn Diet ) suggests that these 
may be two distinct words Ihe earlier form is usually con- 
nected with “ lade,” to put cargo on board a vessel, the left 
side being that on which this was usually done, for the ship 
when in port would lie with her left side against the quay wall, 
her head pointing to the entrance If the later form is not 
due to mere assimilation to starboard, it may contain a word 
meanmg empty (O Eng gelar, Ger leer), and refer to th it side 
of the vessel where the steersman does not stand Owing to 
the similarity in sound between starboard and larboard, the 
word port is now used for the left side The substitution of 
this for the older term was officially ordered in the British 
navy by an admiralty order of 1844, and in the United States 
of America by a navy department notice in 1896 The use 
of port in this sense is much older, it oicurs in Manwarmg’s 
Seaman's Dictionary (1625-1644) In this usage port may 
either mean “ harbour ” (Lat partus), the ship lying with its 
left side against the port or quay for unloading, or “ opening,” 
“ entrance ” (Lat porta, gate), for the cargo to be taken on 
board , cf “ porthole ” 

STARCH, an organized produit of the vegetable kingdom, 
forming one of the most important and characteristic elements 
of plant life It originates within the living vegetable cell 
through the formative activity of ihlorophyll under the in- 
fluence of light, and is consequently an unfailing characteristic 
of all plants containing that body Starch found within leaves 
and o<^her green parts of plants is assimilated and transformed 


with great rapidity, accumulations of it are carried as starch- 
formers, and redeposited as starch in special reservoirs or portions 
of plants as the period of maturity approaches In this way 
the body is found to gorge the stems of certain pahns — the sago, 
&c — just before these plants begin to form their fruit, it is the 
principal constituent of the underground organs of biennial and 
perennial plants, tap-roots, root-stocks, corms, bulbs and tubers , 
and It is abundantly stored in many fruits and seeds, as in the 
cereals and pulses, in bananas, bread-fruit, &c It occurs in 
minute granules varying in diameter from 002 to 185 milli- 
metres, and the granules from different sources have each a 
distinct microscopic character Under the microscope these 
granules are seen to consist of a nucleus or hilum surrounded 
by layers arranged concentrically or excentncally, and the 
relations of hilum and layers are the most distinctive features 
of individual starches (see H Gadt, Microscopy of the Starchei,, 
1900) Starch consists of a white or yellowish-white glistening 
poweier It is only slightly acted on by cold water, b^ut under 
the influence of heat in water it swells up, forming according to 
the proportions of starch and water a clouded opalescent paste 
The soluble portion is called granulose, and the insoluble starch- 
cellulose, from the aqueous solution alcohol precipitates soluble 
starch Iodine acts on it in water, producing a brilliant blue 
coloration, this reai tion forming a very delicate and character- 
stic test The colour disappears on heating, but is recovered 
when the mixture is cold Diastase and dilute boiling sulphuric 
and convert starch into a form soluble in hot water, whence it 
passes into a senes of easily soluble dextrins, and finally into 
the condition of the sugars, dextrose and maltose Chemically, 
starch is a carbohydrate with the formula (CgHjoGj),,, where n 
IS four or more 

As an e<onomic product starch m its separate condition is 
a most important alimentary substance, the chief pure food 
starches being arrowroot, sago, tapioca and cornflour In its 
combined condition, in cereals, &c , starch is a useful nutritive 
element In its other industrial relations starch is used (i) 
directly, as a thickening material in calico printing, for the 
dressing and finishing of many textiles, for laundry purposes, 
adhesive paste, and powder, and (2) indirectly, for the pre- 
paration of dextrin and British gum and starch-sugar Indian 
corn, wheat and rice starch are principally employed for the 
direct applications, and for the dextrin and starch-sugar 
manufacture potato-starch is almost exclusively selected 

In the preparation of starch the object of the manufacturer is to 
burst the vegetable cell walls to liberate the starch granules, and 
to free them from the other cell contents with which they are 
associated When as in the case of the potato the associated 
cell contents <%€ arc readily separ ited Iw solution and Icvigatlon 
the manufacture is exceedingly simple Potato starch is prepared 
principally by carefully washing the potatoes and m a kind of 
rasping machine reducing thtm to a fine pulp which is deposited 
in water as raw starch The impurities of Hus starch —cellulose 
albuminouls fragments of potato &c — are separated by washing 
it in fine sieves through the meshes of which the pure starch alone 
passes The sieves are variously formed some revolving, others 
moving horizontally or in such manner as to keep the material in 
agitation The starch is then received in tanks in which it settles 
and so separates from the soluble albuminoids and salts of the 
potatoes (The waste pulp which passes over the sieve is pressed 
dried quickly and sold as a low grade cattle food ) The settling 
of the St irch is much ret irded by the dissolved albuminoids and to 
hasten the separation small quantities of alum or sulphuric acid 
arc employed Alum coagulates the albumen and to that extent 
contaminates the starch, while the acid acts on the starch itself and 
IS difficult of neutralization After the starch has settled the brown- 
coloured supernatant liquor is drawn off and the starch again washed 
either in tanks or in a centrifugal machine Finally it is dried 
by spreading it in layers over porous bricks (a process not required 
in the case of starch washed in a centrifugal machine) and bv 
exposure to the air after which it still retains a large proportion 
of water but 13 in a condition for making dextrin or starch sugar 
For further drying it is ground to a rough powder and dried 
thoroughly in a hot chamber, then reduced to a powder and sifted 
Potato starch is also made by a rotting ’ process in which 
potatoes are reduced to a pulp by slicing and are then heaped 
up till fermentation takes place, 100 lb of potatoes yield 15-iq n> 
of dry starch 

In dealing with the starches of the cereals, there is greater 
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difi&culty, owing to the presence of gluter, which with water forms 
a tough elastic body difficult of solution and removal The diffi 
culty IS experienced in greatest measure in dealing with wheat, 
which contains a large proportion of gluten Wheat starch is 
separated in two different ways (i) the fermentation method, 
which IS the original process and (2) by mechanical means without 
preliminary fermentation In the fermentation process whole 
wheat or wheaten meal is softened and swollen by soaking in 
water Wheat grains are in this condition, ground and the pulp 
mixed to a thidkish fluid with water, is placed in tanks where it 
ferments developing acids which dissolve the gummy constituents 
of the wheat, with part of the gluten and render the whole less 
tenacious After full fermentation the period of which varies 
with the weather and the process employed the starch is separated 
in a washing drum It is subsequently washed with water which 
dissolves out the gluten, the starch settling in two layers — one 
comparatively pure the other mixed with gluten and some branny 
particles These layers are separated, the second undergoing 
further washing to remove the gluten &c and the remaining 
operations are analogous to those employeii in the preparation of 
potato-starch By the mechanical process wheaten flour is kneaded 
into a stiff paste which after resting for an hour or two is washed 
over a fine sieve so long as the water passing off continues imlky 
whereby the starch is liberated and the greater part of the gluten 
retained as a gluey clastic mass in the sieve The starch is sub 
sequently purified by fermentation washing and tre itment in centri 
fugal machines The gluten thus preserved is a useful food for 
diabetic patients and is made with flour into artificial macaroni 
and pastes, besides being valuable for other industrial purposes 
The fermentation process gives about 59 lb of starch and ii of 
bran from 100 lb of wheat whilst the mechanical process gives 
about 55 lb of starch and 12 of gluten 

Mai/e (Indian corn) starch is obtained by analogous processes, 
but, the proportion of gluten in the grain being smaller and kss ten- 
acious in its nature, the operations, whether chemical or mechanical, 
present fewer difficulties Under one method the separation 
of maize starch is facilitated by steeping, swelling and softening 
the gram in a weak solution of caustic soda, and favourable results 
are also obtained by a process in which the pulp from the crushing 
mill IS treated with water acululatcd with sulphurous acid 

In the preparation of nce starch a we ik solution of caustic soda 
13 also employed for softening and swelling the gram It is then 
washed with pure water, dned, ground and sifted, and again 
treated with alkaline water, by which the whole of the nitrogenous 
constituents are taken up in soluble form An acid process for 
obtaining nec starch is also employed, under which the gram, 
swollen and ground, is treated repeatedly with a solution of hydro- 
chloric acid, which also dissolves away the non starchy constituents 
of the grain The yield is about 85 lb per 100 of nce Laundry 
starches are pnncipally made from nce and from pulse 

See O Saare, Die habnkcUton der Kartoffelstavke (1897) 

STAR CHAMBER, the name given m the 15th, i6th and 17th 
centuries to an English court of justice The name is probably 
derived from the stars with which the roof of the chamber 
was painted , it was the camera stellata But it has also been 
derived from a Hebrew word shetar or sh'tar, a bond, on the 
supposition that the chamber of meeting was the room m 
^hich the legal documents connected with the Jews were kept 
prior to their expulsion from England by Edward I 

The origin and early history of the court are somewhat obscure 
The curia regis of the 12th century, combining judicial, delibera- 
tive and administrative functions, had thrown off several 
offshoots in the court of king’s bench and other courts, but the 
Crown never parted with its supreme jurisdiction When in the 
13th century the king’s council became a regular and permanent 
body, practically distinct from parliament, this supreme juris- 
diction continued to be exercised by the king in council As 
the ordinary courts of law became more important and more 
systematic, the indefinite character of the council’s jurisdiction 
gave rise to frequent complaints, and efforts, for the most part 
fruitless, were made by the parliaments of the 14th century to 
check it The equitable jurisdiction of the chancellor, which 
grew up during the reign of Edward III like the courts of law 
under Henry II , was derived from this supreme judicial power, 
which w£is yet unexhausted 

It IS in the reign of Edward III , after an act of 1341, that we 
first hear of the chancellor, treasurer, justices and other members 
of the king’s council exercising jurisdiction in the old chamber, 
or chambre de esUnles, at Westminster In Henry VI ’s reign 
one Danvers was acquitted of a certain charge by the council 
in the camera stellata Hitherto such acts of parliament as had 
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recognized this jurisdiction had done so only by way of limita- 
tion or prohibition, but in 1453, about the time when the 
distinction between the ordinary and the privy council first 
became apparent, an act was passed empowering the i hancellor 
to enforce the attendance of all persons summoned by the privy 
seal before the king and his council in all ( asi s no^^ determinable 
by (ommon Ivw At this time, then, the jurisdiction of the 
count il was recognized as supplementary to that of the ordinary 
courts of law But the anarchy of the Wars of the Roses and the 
decay of local justice, owing to the influence of the great barons 
and the turbulence of all classes, obliged parliament to entrust 
wider powers to the council 1 his was the object of the famous 
act of 1487, which was incorrectly quoted by the lawyers of the 
long parliament as creating the court of star chamber, which 
was in reality of earlier origin 

The act of 1487 (3 Hen VII ) created a court composed of 
seven persons, the chancellor, the treasurer, the keeper of the 
privy seal, or any two of them, with a bishop, a temporal lord 
and the two chief justices, or in their absence t\\o other justices 
It was to deal with cases of “ unlawful maintamance, giving of 
licences, signs and tokens, great riots, unlawful assemblies”, 
m short with all offences against the law which were too serious 
to be dealt with by the ordinary courts The jurisdu tion thus 
entrusted to this committee of the council was not supplemen- 
tary, therefore, like that granted m 1453, but it superseded the 
ordinary courts of law in cases where these were too weak to 
act The act simply supplied machinery for the exercise, under 
special circumstances, of that extraordinary penal jurisdiction 
which the council had never ceased to possess By an act of 
1529 an eighth member, the president of the council, was added 
to the star chamber, the jurisdiction of which was at the same 
time confirmed At this time the court performed a very 
necessary and valuable work in punishing powerful offenders 
who could not be reached by the ordinary courts of law It 
was found very useful by Cardinal Wolsey, and a little later 
Sir Thomas Smith says its object was “ to bridle such stout 
noblemen or gentlemen who would offer wrong by force to any 
manner of men, and cannot be content to demand or defend 
the right by order of the law ” 

It IS popularly supposed that the star chamber, after an exis- 
tence of about fifty years, disappeared towards the end of the 
reign of Henry VIII , the powers obtained by the act of 1487 
being not lost, but reverting to the council as a whole This 
may have been so, but it is more probable that the star chamber 
continued to exist side by side with the council, and the two 
bodies were certainly separate during the latter pirt of Eliza- 
beth’s reign The act of 1540, which gave the king’s pro- 
clamation the force of law, enacted that offenders against them 
were to be punished by the usual offii ers of the council, together 
with some bishops and judges “ m the star chamber or else- 
where ” It is difficult, if not impossible, to draw a clear 
distinction between the duties of the privy council and the 
duties of the star chamber at this time, although before the 
abolition of the latter there was a distinction “ as to their com- 
position and as to the matters dealt with by the two lourts ” 
During the reign of Elizabeth Sir Thomas Smith remarks that 
juries misbehaving “ were many times commanded to appear 
in the star chamber, or before the privy council for the matter ’ 
The uncertain composition of the court is well shown by Sir 
Edward Coke, who says that the star chamber is or may be 
compounded of three several councils (i) the lords and others 
of the privy council, (2) the judges of either bench and the 
barons of the exchequer, (3) the lords of parliament, who are 
not, however, standing judges of the court William Hudson 
(d 1635), o*' '^he other hand, considers that all peers had the 
right of sitting in the court, but if so they had certainly given 
up the privilege in the 17th century 

The jurisdiction of the star chamber was as vague as its 
constitution Hudson says it is impossible to define it without 
offending the supporters of the prerogative by a limitation of 
its powers, or the lawyers by attributing to it an excessive 
latitude^ In practice its jurisdiction was almost unlimited 
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It took notice of riots, murder, forger), fdonv, perjury, fraud, 
libel and slander, duels and acts tending to treason, as wcU as of 
some (ivil matters, such as disputes about land between great 
men and corporations, disputes between Friglish and foreign 
menhants, and testamentar\' (ases, in fact, as Hudson says, 
“all offences may be here examined and punished if the king 
will ” Its procedure was not according to the common law 
It dispensed with the encumbrance of a jury, it could proceed 
on rumour alone, it could apply torture, it could inflict any 
penalty but death It was thus admirably calculated to be 
the support of order against anarch), or of despotism against 
individual and nitional liberty During the Tudor period it 
appeared m the former light, under the Stuarts m the latter 
Under the Tudors, as S R Gardiner says, it was “ a tribunal 
constantl) resorted to as a resource against the ignorance or 
prejudices of a country jury,” and adds that “ in such inves- 
tigations It showed Itself intelligent and impartial ” Under 
James I and Charles I all this was changed , the star chamber 
became the great engine of the ro)^al t)^rannv Hateful and 
excessive punishments were inflicted on those brought before the 
court, notable among whom were Prynne, Bistwuk and Burton, 
and the odium which it gathered around it was one of the causes 
which ltd to the popular discontent against Charles I As it 
became more unpopular its jurisdiction was occasionally ques- 
tioned An example of this kind occurred in 1629, but the 
barons of the exchequer who heard the case declared that the 
star chamber was created many years before the statute of 
Henry VII and th it it was “ one of the most high and honour 
able courts of justiro ” It was abolished by an act of parlu- 
ment of July 1641 In 1661 a committee of the House of T^ords 
reported “ that it was fit for the good of the nation th it there 
be a court of like nature to the star chamber ”, but nothing 
further was done in the matter 

tor the history of the stir chamber see Sir Thomas Smith 
Commonwealth of Fn^land (i6s j) Lord Bacon, History of Henry VII , 
edited by J R Lumby (Cambridge, 1881), William Hudson, 
" Treatise of the Court of Star Chamber," m vol 11 of Collectanea 
Jurxdica H Hallam, Constitutional History of England (1876) 
W S Holdsworth, History of English Law (fol 1902), G W 
Prothcro, Statutes and Constitutional Doiuments, (*^k)4) 

W England under the ludors {ihgs,) S R Gardiner, 

of England 1603-1642 (1883-1884) D j Medley, English Con 
sMutional History (1907) and A V Dicty, Ihe Pnvy Council 
The pleadings in the stai chamber arc in the Reeord Office, London 
the decrees appear to have been lost 

STARFISH, a popul ir term uncle r which are included a large 
num ber of sea-animals, belonging all to the grt at group of P chmo- 
^ derms, liut to three dis 

tinct divisions of that 
jBm Rfoup the Asterids, 

/nV the Oph iinds and the 

Crmoids (sec Echino- 
dfrma) The Asterids 
starfish proper in~ 
^ elude the cross-fish, the 

a *' . sun-star (see Echino- 

A' jyiji ai jiL ^ DFRMA, fig 17), the 

cushion-sUr, the butt- 
horn, and many with 
tj# out a popular name 

a The common cross-fish 

^ ^ or five-finger, Asterias 

rubens, of British seas. 
Fig I -An Astend, rubens, taken as typic al 

upper surface ^ . j 

a, Madreponte i and 2) and the 

&, 1 he same magnified description will apply 

Anus also to the American 

This starfish may be 9-12 in across setae's A forhest and 

A vulgaris The animal consists of a central body or disk, 
produced into five arms or rays The upper surface is covered 
with a leathery skin, strengthened by a rafter-work of little 
bonts or plates, macie of crystalhnL carbonate of lime, many 
of them bearing prickles of the same subst me e and sm ill 
pmcer-likc bodies - the pedicellariae (sec Sea-urchin) In the 


middle of the body is i small uiai opening, and near the angle 
between two rays 1, a furrowed plate pierced by many 
minute pores and called _ 

the madreponte The 

under surface of the ^ 

body has the mouth m 

the centre, and from it ^ 

deep grooves radiate to 
the ends of the arms 

At the bottom of each ‘ ^ 

groove IS a water-vessel, a 

whic h gives off branches 

to the podia or sucking- 

feet on each side of it 

A scflioti aero s this Bq 

groove I given m the Mr 

article hcHiNODi-RMA, M jw 

fig 12 B The arrange- W 

mentand working of this Fig 2 — Asterias rubens, under surface 
hydraulic system is The irm groove with its row of sucking 
essentially the same as. Let or podia 

^ b, End of a podium, magnified 
m the sea-urchin, except 

for the presence of plates at the bottom of the groove beneath the 
radial water-vessel, and the absence of any plates covering the 
groove At the end of each ray is, as m the urchin, a single 
tentacle surrounded b> pigment and connected with a definite 
plate called “ terminal ” Thus the terminals of a starfish cor- 
respond to the oculars of a sea urchin (see I chinodekma, fig 3) 
The stomach 1 not a long coil, but a simple sac with branched 
III nd tubes extending into each ray A generative gland also 
J) isses down the side of each ray, and emits the nult or eggs 
when ripe through a pore near the body Spawning takes place 
in spring or early summer A starfish c an i rawl in an) direction 
by means of its sucking-feet, whether the surface be hard or 
rough or polished, or the softest silt, whilst its supple body 
tan squeeze through incredibly narrow crevices 1 he rate of 
progress is about six inches a minute 

fhe starfish aic the scavengers of the sea, but unfortunately do 
not confine their attentions to decaying matter they cat oysters, 
clams, mussels, barnacles, sea snails, worms, Crustacea and even 
smaller starfish There is constant war between oyster fishers 
and starfish no less than 42,000 bushels of starfish were removed 
from the oyster beds of Connecticut m a single year, but not till 
they had worked damage to the amount of $6^1,500 The simplest 
w av m which a starfish cats is by taking small bits of food into the 
stomach, and ejecting tlic refuse agun tlirough the mouth But 
since the mouth is quite small and the food often large, the starfish 
tinds it more convenient to turn its stomach inside out and to wrap 
it around the animal to be eaten, which is then digested quietly 
and the stomach withdr iwn ag iin In the case of oysters and smulai 
bivalves, the starfisli hrst has to open them, and this it does by 
fixing the suckers of one or two rays to one valve and those of tlu 
ojipositc rays to the otlur valve, while it may get a purchase by 
ilso holding on to some neighbouring object It then begins to 
straighten out its rays The oyster c<in withstand a very strong 
pull, but it cannot hold out against a long pull, and the starfish 
docs not hurry At last the oyster gives way, and the starfish 
h IS its reward but its companions often join m, and you may sec 
a whole b ill of them interlaced round half digested molluscs and 
rolling about Starfish begin to eat voraciously when quite young, 
one less than Jth in across has been observed to eat ovet fifty 
young clams of half that length m six days The more a starfish 
has to eat tfie quicker it grows, and it may become sexually mature 
in less than a year, then producing many thousands of young 
hortunately the increase is kept m check by many causes The 
young, while still m the stage of free swimnung larvae, are swallowed 
in millions by various fish When they settle down on seaweed 
their bright colours attract eels and many small fishes Later in 
life they ire attacked by parasites, while those which stray into 
shallow water arc eaten by gulls and crows Freshets and cold 
currents are also destructive 

Probably the best way m which man can keep down the numbers 
of starfish is by dredging the seaweed in the latter half of July 
when it IS covered with young a single cartload thrown on shore 
would capture many millions At a later stage tangles of hemp 
or cotton waste may be dragged over the oyster bed^ when the 
starfish will cling to them by their pedicellariae They make 
ixcellent manure, but are of no further service to man Fishermen 
who c itcli them in their nets or on their hnis often tear them in 
hilf uul llirow them back into the sea Some of these mutilated 
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animals may, howevtr, grow fresh rays, and thus one may find 
a starfish consisting of one large ray and four quite smill ones, 
the whole shaped like a comet 

I he Ophiurids (the name means “ snake-tails ”) include the 
bnttlc-stars, sand-stars, and basket- fish or medusa-heads 



Fig 3 — An Ophmrid, the D usy Brittle st ir {Ophtopholts aculeata), 
upper surf ICC (| naluial size ) 

The two former, which may often be found hiding under the 
rocks, or in the seaweed, or in pools at low tide, resemble the 
ordinary starfish in having five distinct arms These, however, 
as shown m fig 3, are long and serpent-like, and are attacht<l 
to a relatively small body or disk The digestive and generative 
systems do not extend to the rays but are confined to the bodv 
The arms arc cylindneal and have no groove on the under side 
such as exiits in starfish, but the water- vessel traverses the 
solid bones that form the axis of the arm, and the podia pass 
out through special openings (sec Echinodfrma, fig 18) 

In Ophiunds it is the arms that are used for locomotion and not 
the poclia, so that the latter have no terminal suckers The axial 
ossicles, which correspond to the plates flooring the arm-groove in 
a starfish, resemble vertebr le connected bv pairs of straight muscular 
bundles, and articulated by tenon-and-mortisc joints, according to 
whose degree of development the arms vary in their power of coil 
mg These vertebrae are encased m the tough outer skin of the 
arm, m which arc developed plates bpincs Irorne by these plates 
aid the animal in locomotion The skin of the disk also bears sm ill 
plates, whicn are often covered with pnekles The mouth is on 
the under surface of the disk, and round it are a number of short, 
flat processes, the mouth-papillae which serve as strainers Inside 
the mouth are seen the five tooth-plates, borne on a strong frame 
of complicated structure In the sand stars the rays aie com 
parativcly short, with their spines closely pressed to their sides, 
so that they look like lizards' tails in the brittle stars the rays art 
much longer and more flexible, with the spines standing out so 
that they look like wriggling centipedes attached round a little 
sea urchin The bnttle stars arc more active th in tht s ind stars, 
and can go more than two yanls in a minute some of them if 
seized, break of! their arms, which continue breaking into smaller 
pieces , but the body can soon grow m w ones Sand stars and 
brittle-stars are found m all seas, usually oceurnng m quantities, 
but arc most abundant in the rock pools of the tropics By con- 
stantly sweeping their irms over the sea bottom, they gather 
food consisting of immite animals They c it the bait of fishermen, 
and their fish as well if they find any already dead but they are 
themselves a favourite food with many fish, notably the cod 

The basket fish or medusa-heads are Ophiunds whose arms 
branch seviral times, their ends often curling and mtci lacing 
They live in deeper water and are often brought up clinging to 
fishermen's lines 

The feather-stars (fig 4) liave a central body and five arms, 
each forking at least once and fringed with small branches 
(pinnules) which give the feathery ippcarance The mouth 
IS m the middle of the body, and from it grooves pass along 
the arms and all their branches The animal lives with the 
mouth upwards, and although it can crawl and even swim by 
movement of its arms, it generally fixes itself to a stone or 
sea wet d or some zoophyte, bv means of a bunch of small jointed 
and hooked processes (cirri) growing from the back or under 
side of the body It gets its food in this way the arm-grooves 
(Echinodi-rma, fig T2, C) are lined with minute hairs (cilia) 
always waving in the direction of the mouth, towards which 
they drive a stream of water, this stream, containing minute 


organisms, constantly flows through ihe coiled gut, which 
extrai ts nourishment from it I he feather-‘-tars were formerly 
placed with the starfish, but they really belong to another 
class of tchinoderms— the Crmoidea 



Fig 4 — The Rosy Feather star, Antedon bifida, attached by its 
cim to a small stone, from which it is moving in the direction 
of the spectator by pushing with the branches of one arm and 
pulling with three branches of two arras (Natural sue ) 

In 1823 J V Thompson, of Cork discovered that the feather- 
star when quite young was fixed by a stalk, just as are nearly all 
cnnoids (see Echinoderma, figs i and 2) The stalked cnnoids 
arc not so numerous as they onie were, but feather-stars belonging 
to alKUit half a dozen generi (Antedon, Actinometra, &c ) are 
found m all seas at all depths, often m enormous numbers 

(F A B) 

STARGARD, a town of Germany, in the Prussian province of 
Pomerania, situated on the left Itank of the naaigahle Ihna, 
20 m E of Stettin on the railway to Danzig and at the junction 
of lines to Posen, Sthneidcmuhl and Custnn Pop (1905), 
26,908 Formerly a member of the Hanst itie League, the town 
retains memonals of its early importance m the large church 
of St Mary, built in the 14th century, the ifith-eentury town- 
hall, and some g iteways and towers dating from the i4tli century 
The walls which formerly surrounded it have been mostly 
converted into promenades Extensive new law-courts and 
three large barracks are among the modern buildings Stargard 
has a considerable market for eattle and ho’-sts, and carries on 
trade in gram, spirits and raw produce Its manufactures 
include cigars, tobacco, wadding and stockings, and there are 
also iron-foundries, and linen and woollen factories in the 
town 

Stargard, mentioned as having been destroyed by the Pole-- 
in 1120, received civic rights in 1229, and became the capital 
of eastern Pomerania As a Hanseatic town it enjo\ ed consider- 
able commercial prosperity, but it had also to undergo siege 
and coipture in the middle ages and during the Thirty' Years’ 
War In 1807 it was taken by Schill The name Stargard 
(from the Slavonic Starogad or Star grod, meaning “ old town ”) 
IS (ommon to several other towns in the north of Germany, of 
which the chief are Preussisch-Stargard, near Danz'g, and 
Stirgard an der Linde in Mecklenburg-Strelitz 

See Zuck, tuhrer dutch Stargard (Stargard, igco) 

STARK, JAMES (1794-1859), British painter, was born in 
Norwich, and as he showed strong artistic inclinations early in life 
was, at the age of seventeen, artiiled to John Crome for three 
\ears He was elected m 181 2 a member of the Norwich Sucitty, 
to the exhibitions of which he had already contributed, but in 
1817 he migrated to London and entered the Royal Academy 
Schools He soon returned to Norwich and did not finally 
settle in the metropolis until 1830 though he w is meanwhile 
a regular contributor to the British Institution and SulTolk 
Street Galleries In 1840 he moved to Wimkor, but after an 
mtervil of some years went back to London, where he died in 
1859 Between 1831 and 1859 most of his pictures were shown 
at the Royal Academy, though he still continued to exhibit 
occasionally in other galleries He undertook in 1827 the 
pubheation of a work on The Scenerv of the Rivers of Norfolk, 
which was completed seven year-^ later, the illustrations he 
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prepared for it have much topographical and artistic interest 
and show well the better qualities of his work In his pictures 
the influence of Crome is plainly perceptible, and there is evi- 
dence also of his study of the Dutch landscape-painters, but he 
had little of Crome’s largeness and power, and his works charm 
rather by their gentle truth and quietness of manner than by 
their robustness of view or by their decisiveness of execution 
There is one picture by him, “ The Valley of the Yare,” in the 
National Gallery of British Art 

STARK, JOHN (1728-1822), American soldier, was born at 
Nutfield, now Londonderry, New Hampshire, on the 28th of 
August 1728 In 1752 he was tiken prisoner by the Indians 
but was ransomed by Massachusetts During the Seven Years’ 
War he served under Robert Rogers, first as a lieutenant and 
later as a c aptam, taking part in the battle of Lake George m 
1755, the disastrous attack upon Ticondcroga m 1758, and the 
liconderoga Crown-Pomt campai^ in 1759 At the beginning 
of the War of Independence he raised a regiment and as colonel 
did good service in the Battle of Bunker Hill, in the Canadian 
expedition, and in Washington’s New Jersey campaign in the 
winter of 1776-77 In March 1777 he resigned his commission 
because other officers had been promoted over him Later 
in the year, however, he was placed in command (by New 
Hampshire), with the rank of bngadier-general of militia, of a 
force of militiamen, with whom, on the i6th of August, near 
Bennington {q v ), Vermont, he defeated two detachments of 
Burgoyne’s army under Colonel Fricdnch Baum and Colonel 
Breyman For this victory, which did much to bring about the 
capitulation of General Burgoyne, Stark received the thanks 
of Congress and a commission as brigadier-general m the 
Continental Army (Oct 4, 1777) He took part in the opera- 
tions about Saratoga, and for a short time in 1778 and again in 
1781 he was commander of the northern department In 
September 1783 he was breveted major-general He died at 
Manchester, New Hampshire, on the 8th of May 1822 John 
Stark’s brother, William (1724-1776), served in the &ven 
Years’ War and afterwards on the frontier, and at the outbreak 
of the War of Independence, piqued because he was not put in 
command of a regiment, he entered the British service 

See Memoir and Official Correspondence of General John Stark 
(Concord N H i8bo) bv his grandson Caleb Stark (1804-1804), 
who wrote in 1831 Reminiscences of the French War containing 
Rogers’s Expeditions with the New England Rangers and an Accourd 
of John Stark 

STARLEY, JAMES (1830-1881), British inventor, the son 
of a farmer, was baptized at A 1 bourne, Sussex, on the 13th of 
June 1830 At ei^teen he ran away from home and started 
on foot for London, but on the wav obtained work as a gardener 
at Lewisham, Kent, where he lived for a number of years 
He had always been an ingenious mechanic, inventing trifling 
novelties and repairing watches and eloeks in the neighbourhood, 
and when sewing maehmes began to be much used they attracted 
his practical attention, and aroused his inventive genius 
Leaving his garden he went up to London and became working 
mechanic for a firm of sewing-machine makers Here he was 
in his element, and in several particulars improvf d his principal’s 
machines, and invented a new one with an arm attachment 
that permitted circnilar as well as straightforward work With 
a fellow-workman he moved in 1857 to Coventry, and started 
the manufacture of the “ European ” and other sewing machines 
from his patents This was the beginning of the Coventry 
Machinists’ Company, the pioneer of all the great bicvcle and 
tricycle works which afterwards made that city the centre of 
the industry Former acquaintances of Starlev at Lewisham 
and elsewhere migrated to Coventry to become skilled mechanics 
for this company In 1868 they ^gan the manufacture, after 
a Pans model and at first for French use, of bicycles, several of 
the earliest suggested improvements being Starley’s A number 
of firms were soon devoting themselves exclusively to the 
manufacture of bicycles, and for one of these Starley — whose 
financ lal successes were always for others — designed the 
Coventry tricycle As it was harder to propel than the bicycle 
he invented the balance gear, and applied it m the Salvo, which 


IS the type of the present tricycle {qv) Starley died on the 
17th of June 1881, and a public monument has been erected 
to his memory in Coventry His nephew, J K Starley, patented 
the tangent wheel in 1874 

STARLING (O Eng staetf steam, 9x1^ steilyn^ , Lat sturnus, 
Fr etourneau), a well-known bird about the size of a thrush, 
though at a distance it appears to be black, when near at hand 
Its plumage is seen to be brightly shot with purple, green and 
steel-blue, most of the feathers when freshly grown being tipped 
with buff These markings wear off in the course of the winter, 
and in the breeding season the bird is almost spotless It is 
the Sturnus vulgans of ornithologists 

A full description of the habits of the starling ^ is unnecessary 
m this place A more engaging bird scarcely exists, for its 
familiarity during some months of the year gives opportunities 
for observing its ways that few others afford, while its varied 
song. Its sprightly gestures, its glossy plumage, and, above all, its 
character as an insecticide — which last makes it the friend of the 
agriculturist and the grazier — render it an almost universal 
favourite The worst that can be said of it is that it occasionally 
pilfers fruit, and, as it flocks to roost in autumn and winter 
among reed-beds, does considerable damage by breaking down 
the stems ® The congregations of starlings are indeed very 
marvellous, and no less than the aerial evolutions of the flocks, 
chiefly before settling for the night, have attracted attention 
from early times, being mentioned by Pliny {Hist naturalis, 
X 24) m the ist century The extraordinary precision with 
which the crowd, often numbering several hundreds, not to say 
thousands, of birds, wheels, closes, opens out, rises and descends, 
as if the whole body were a single living thing — all these move- 
ments being executed without a note or cry being uttered — 
must be seen to be appreciated, and may be seen repeatedly 
with pleasure For a resident the starling is rather a late 
breeder The nest is commonly placed in the hole of a tree 
or of a building, and its preparation is the work of some little 
time The eg^, from 4 to 7 in number, are of a very pale blue, 
often tinged with green As the young grow they become very 
noisy, and their parents, in their assiduous attendance, hardly 
less so, thus occasionally making themselves disagreeable in a 
quiet neighbourhood The starling has a wide range over 
Europe and Asia, reaching India, but examples from I^hmir, 
Persia and Armenia have been considered worthy of specific 
distinction, and the resident starling of the countries bordermg 
the Mediterranean is generally regarded as a good species, and 
called S umcolor from its unspotted plumage 

Of the many forms allied to the genus Sturnus, some of which 
have perhaps been needlessly separated therefrom, those knovm 
as Gratkles {qv ), are separately dealt with, and here we shall 
only notice one other. Pastor, containing a beautiful species 
P roseus, the Rose-( oloured Starling, which is not an unfrequent 
visitor to the British Islands It is a bird of most irregular and 
erratic habits — a vast horde suddenly arrivmg at some place 
to which it may have hitherto been a stranger, and at once 
making a settlement there, leaving it wholly deserted as soon 
as the young are reared This happened in the summer of 
1875 at Villafranca, in the province of Verona, the castle of which 
was occupied in a single day by some 12,000 or 14,000 birds 
of this species, as has been graphically told by Sig de Betta 
{Atti del r tst veneto, 5th series, vol 11 ),* but similar instances 
have been before recorded — as in Bulgaria in 1867, near Smyrna 
in 1856, and near Odessa in 1844, to mention onl / some of which 
particulars have been published * 

' They are dwelt on at some length in YarrelTs British Birds, 
4th ed vol n pp 229-241 

* A most ridiculous and unfounded charge has been, however 
more than once brought against it — that of destroying the eggs of 
skylarks There is little real evidence of its sucking eggs, and 
much of its not doing so, while, to render the allegation still more 
absurd it has been brought by a class of farmers who generally 
complain that skylarks themselves are highly injurious 

* A partial translation of this paper is given in the Zoologist for 
1878 pp i8~22 

^ It IS remarkable that on almost all of these occasions the locality 
pitched upon has been, cither at the time or soon after, ravaged 
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STARNBERG, a village and climatic health resort of Germany, 
in the kingdom of Bavaria, or^ the Starnberger See, i6 m by 
rail S from Munich Pop (1905), 3257 It has an evangelical 
and a Roman Catholic church, an old castle (now government 
office^) and a bathing establishment The Starnberger Sec 
(or Wurmsee) is a lake with a length of 12 m , a breadth of 3 m , 
and covering 23 sq m Its greatest depth is about 400 ft 
The lalce is girdled by hills, studded with attractive villa 
residences, commanding beautiful and extensive views of the 
Alps On the Rosenmsel, an island in the lake, remains of 
lacustrine dwellings have been discovered The waters abound 
in fish In the summer steamboats ply, touching at all the 
villages lying on the shores 

See Ule, Der WUrmsee %n Obergern (Leipzig, 1901) 

STAR-NOSED MOLE {Condylura enstata), a North American 
species, the single representative of its genus In burrowing 
habits It resembles the European mole, but is distinguished from 
all other members of the family Tal^dae by the presence of a 
ring of tentacles round the nostrils, probably serving as organs 
of touch 

STARODUB, a town of Russia, m the government of Chernigov, 
98 m N E of the city of Chernigov It is regularly built, with 
broad straight streets, and the houses are surrounded by large 
gardens Pop 12,451, Little Russians with about 5000 Jews 
Tanning and the manufacture of copper wares are carried on, 
and there is a trade in corn and hemp exported to Riga and 
St Petersburg As early as the i ith and 12th centuries Starodub 
was a bone of contention between different Russian princes, who 
appreciated its strategic position The Mongols seem to have 
destroyed it in the middle of the 13th century, and its name does 
not reappear until the following century During the 1 5th and 
16th centuries the Russians and Lithuanians were continually 
disputing the possession of its fortress, and at the beginning of 
the 17th century it became a stronghold of Poland 

STARVATION, the state of being deprived of the essentials 
of nutrition, particularly of food, the suffering of the extremities 
of hunger and also of cold (see Huncfr and Thirst) The word 
IS an invented hybrid, attributed, according to the accepted 
story, to Henry Dundas, ist Viscount Melville, who used it in a 
parliamentary debate on American matters in 1775 and gained 
thereby the nickname of “ Starvation Dundas ” (see H Walpole’s 
Letters, ed Cunningham, viii 30, and Notes and Quertes, 
No 225) The English word “ to starve ” meant originallv 
“ to die,” as in O Eng steorfan, Du sterven, Ger sterben, but 
was particularly applied to death from hunger or cold 

STAS, JEAN SERVAIS (1813-1891), Belgian chemist, was 
born at Louvain on the 21st of August 1813 He studied for 
a medical career and took his doctor’s degree, but soon turned 
to chemistry In 1835 after much trouble he gained admission 
to J B A Dumas’s laboratory in Pans in order to continue a 
research on phloridzin which he had begun in an attic in his 
father’s house, and he was associated with that chemist m several 
researches, including his redetermination of the atomic weight 
of carbon In 1840 he left Pans on his appointment to the 
chair of chemistry at the £cole Royale Militaire in Brussels 
There he remained for more than a quarter of a century, but 
before he had served the thirty vears necessary to secure a 
pension he was obliged to resign through a malady which 
affected his speech He was then appointed to a post in con- 
nexion with the Mint, but gave it up in 1872, and spent the rest 
of his life in rdirement in Brussels, where he died on the 13th 
of December i8qi Stas’s name is best known for his determina- 
tion of the atomic weights of a number of the more important 
elements His work in this field was marked by extreme care, 
and he adopted the most minute precautions to avoid error, with 
such success that the greatest variation between his numerous 

by locusts which the birds greedily devour Another fact worthy 
of attention is that they are often observed to affect trees or shrubs 
bearing rose coloured flowers as Nertunt oleander and Robtnta 
vtscosa, among the blossoms of which they themselves may easily 
escape notice, for their plumage is rose pink and black shot with 
blue 
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individual determinations for each element was represented 
by from o 005 to o 01 Though he started with a predilection 
in favour of Prout’s hypothesis he was later led by the results 
he obtained and by his failure to find any evidence of dissociation 
in the elements to regard it as a pure illusion and to look upon 
the unity of matter as merely an attractive speculation unsup- 

ortccl by proof Nevertheless, a few years beftire his death, 

propos of the close approximation to integers presented by a 
number of the atomic weights of the elements when hydrogen 
IS taken as unity, he remarked, “ 11 faut croire qu’il y a quelque 
chose Ik-dessous ” In connexion with the poisoning of Count 
Hippolytc de Bocarm^ with nicotine in 1850 Stas worked out a 
method for the detection of the vegetable alkaloids, which, 
modified by Friedrich Julius Otto (1809-1870), professor of 
chemistry at Brunswick, has been widely used by toxicologists 
as the Stas-Otto process 

STASINUS, of ( yprus, according to some ancient authorities 
the author of the Cyprta (m 1 1 books), one of the poems l)elonging 
to the epic cycle Others ascribed it to Hegesias (or Hegesinus) 
of Salamis or even to Homer himself, who was said to have 
written it on the occasion of his daughter’s marriage to Stasinus 
Ihe Cyprta, presupposing an acquaintance with the events 
of the Homeric poem, confined itself to what preceded, and 
thus formed a kind of introduction to the Iltad It contained 
an account of the judgment of Pans, the rape of Helen, the 
abandonment of Philoctetes on the island of Lemnos, the 
landing of the Achaeans on the coast of Asia, and the first 
engagement before Troy It is probable that the list of the 
Trojans and their allies {Iliad, 11 816-876), which formed an 
appendix to the catalogue of the Greek ships, is abridged from 
that in the Cyprta, whuh was known to (ontain a list of the 
Trojan allies Proclus, in his Chrestomathia, gave an outline 
of the poem ^preserved in Photuis, cod 2^9) 

See F G Welcker Der eptsche Cyclus (1802), D B Monro 
Appendix to his edition of Odyssey xiii -xxiv (1901) , 1 W Allen 
“The Epic Cycle" in Classical Quarterly (Jan 1^8 sqcj ) , and 
Cycle 

STASSFURT, a town of Germany, m the Prussian province 
of Saxony, and one of the chief seats of the German salt-pro- 
ducing industry, situated on both sides of the Bode, 20 m S W 
of Magdeburg by the railway to Astherslebcn Pop (1905) 
18,310 It IS still surrounded in part by the ruins of its ant lent 
walls, but, with the exception of the parish church of St John 
(15th century), there are no buildings worthy of special notice 
Although saline springs are mentioned here as early as the 
13th century, the first attempt to bore for salt was not made 
until 1839, while the systematic exploitation of the salt-beds, 
to which the town is indebted for its prosperity, dates only from 
1856 The shafts reached deposits of salt at a depth of 850 ft , 
but the finer and purer lasers he more than 1100 ft below the 
surface Besides the rock-salt, which is excavated by blasting, 
the saline deposits of Stassfurt >ield a considerable quantity 
of deliquesient salts and other saline products, which have 
encouraged the foundation of numerous chemical factories in 
the town and m the neighbouring village of Leopoldshall, which 
lies in Anhalt territory I he rock-salt works are mainly govern- 
ment property, while the chemical factories are in private 
hands 

Sec Piccht Salzmdustrie von Stassfurt und Umgebung (Stassfurt 
1891) , and Wcstphal Geschtchte des koniglichen Salzwerks zu Stassfurt 
(Berlin, 1901) 

STATE As currently employed in that department of 
politual science which concerns itself, not with the relations 
of separate political entities, but with the political 
composition of society as a whole, the word state « ® 
expresses the abstract idea of government in general, or the 
governing authority as opposed to the governed, and is thus 
used by Herbert Spencer in all his discussions of government 
and society Louis XIV ’s “ T^tat, e’est moi,” Rousseau’s 
theory of the “ contrat social,” Bastiat’s “ donne k T^tat le 
strict nGessai re et garde Ic restc pour toi,” all imply this opposi- 
tion Hobbes regards the state, or, vs he calls it, the common- 
wealth, as “ one person for whose acts a great multitude bv 
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mutual covenants, one with another, have made themselves 
every one the author, to the end he may use the means and 
strength of them all as he shall think expedient for their peace 
and common defence ” 

The term is also used to distinguish-the civil from the ecclesi- 
astical authority m countries where they are or have been m 
conflict 

A large number of definitions and classifications, according 
to political structure, international status, national homogeneity, 
&c , have been attempted, but it r beyond the si ope of a short 
artule to do more than mention these different senses of a word 
so vanously employed 

In international law the term has a more precise meaning, 
according to which the state is the external personality or 
Attributes outward agemy of an independent lommunity 
la later In its fullest form its attributes are (a) possession 

aatioaai of sovereign power to pledge the community in its 

relations with other similarly sovert ign communities, 
(b) independence of all external control, and (') dominion over 
a determinate territory In practice, however, there are still 
incomplete forms of states which jo n m the international life 
of states, paramount states whose relations to subordinate 
parts of their empire are in a condition of uncertainty, and 
there is, at any rate, one body carrying on international state 
intercourse without dominion over any territory at all Thus, 
Great Ihitain has diplomatic relations, purely formal though 
they may be, with several of the subordinate states forming 
the German Empire Egypt, while legally under the suzerainty 
of the Porte, is practically a British protectorate Great 
Britain treats Cyprus as a dependency, though she is in mere 
occupation of the island for the purpose of carrying out certain 
reforms for the protection of Christians Austria-Hungary 
considered herself in the same position, though she occupied 
Bosnia and Herzegovina “ without affecting the rights of 
sovereignty of his majesty the Sultan on those provinces ” 
Though Bulgaria, by the Treaty of Berlin was an “ autonomous 
and tributary principality under the suzerainty of his imperial 
majesty ihe Sultan,” Turkey did not considu her suzerainty 
to involve her in the war of 1885 between her \assal and Servia 
The Roman Catholic Church has permanent diplomatic relations 
as an independent state, though it has no independent territory 
against which international rights can be enforced We saw 
in the Boer War the army of an annexed community wandering 
from place to place recognized as a belligerent with whom Great 
Britain negotiated as an independent state 

A new and somewhat shadowy form of suzerainty is growing 
up in the “ paramountcy ” first enunciated (with the concurrence 
of (ireat Britain) by the President of the United States m 1823 | 
(see Monroe Doctrinf), asserted with a certain measure of 
success against Great Britain in 1896 (see Vfnfzuela, also 
Arbitration), and proclaimed formally by the United States 
at the Hague peace conference in 1899 as a condition of her 
signature of the Peace Convention While the Spanish republics 
of South America aie recognized in international 

law^ l^eign states, they can only be said to fulfil the condi- 
tions rf^^^Solute independence subjei t to the limitations which 
the Monroe Doctrine has placed upon their treaty-making 
powers with Europe ^ 

1 Ciicat Britain in acceding to the arbitration imposed by Presi 
dent C kveUnd, ojiinion of a miinbtr of American and 

Continental pubh;^H|H||M|^nized the Monroe Doctrine See 
Chretien Prt>us^^,]J^H|lfcuinarchiis La Doctrine de Monroe 
De Bustamente, 13 Panama et le aroit international, 
De Pressens6 ” La"*l|BRnile dc Monroe el le conflit anglo- 
amdncain,” Revue nwndes (i8g6), also the writings of 

Ridgwvy, W L Sciuggs Sibley and G B Tucker 3 .nA\.he Annalesde 
(Colombu) June 1897 and following numbers M 
1 Professor of International Law it Ljons llnuersity 

and iMtoerly 'professor of the University of Lima observes that 

En declarant que la grande r6publique ara6ricaine considererait 
comme dangercusc pour sa tranquillity ct sa sycurite toute tentative 
dc la part dcs puissances turop6enncs d etendre leur systeme 
polituiuo k uni partie quelconque du continent imcncain il (Ic 
t president) s’est myl6 indirectem< nt dcs affaites mtyncurcs des 
‘^^Ubliques du Nouveau Monde autres que Ics Ptats Unis, il a fait 


“ In constitutional law, the state,” saj's a leading English 
authority, “ is the power by which rights are created and 
maintained, by which the acts and forbearances British 
necessary for their maintenance are habitually ^ad Coa- 
enforced ” (Anson, Law and Custom of the ConsHtu^ tlasatal 
tton,pt 1 p 2) In France, where the state ( mbraces 
a hierarchy of bodies and authorities culminating in "** 

the president of the republic, whose acts are the final form of a 
senes of incomplete acts of the members of the hierarchy, it 
comes nearer to the theoretical meaning of the word In Great 
Britain the sovereign power of the state is diffused among a 
number of authorities which have rights against each other and 
stand in independent relation towards the individual citizens 
Actions can be brought by private citizens in the ordinary law 
courts against individual authorities, and theie is no system of 
hierarchical responsibility which prevents a state official from 
being personally accountable for his administrative conduct 
In A V Dicey’s admirable Introduction to the Study of the Law 
of the Constitution, this distinction between the Fiench, or, as 
we should rather call it, continental system of entire subordi- 
nation of the organs to the state as a whole, and the less logical 
British system is dwelt upon “ Few things,” he observes, 
“ are more instructive than the examination of the actions 
which have been brought m Great Britain against officers for 
retaining ships about to proceed to sea Under the Merchant 
Shipping Act 1876 the board are open to detam any ship 
which, from its unsafe and unseaworthy condition, is a serious 
danger to human life ” “ Most persons would suppose that the 
officials of the board of trade, so long as they — bona fide and 
without malice or corrupt motive — endeavour to carry out the 
provisions of the statute, would be safe from action at the hands 
of a shipowner This, however, is not so The board and its 
officers have more than onte been sued with success They 
have never been accused of either malice or negligence, but the 
mere fact that the board acts in an administrative capacity 
IS not a protection to the hoard, nor is mere obedience to the 
orders of the board an answer to an action against its servants ” 
(P 3^4) 

In England, we may say, the notion or state, from the constitu- 
tional point of view, is still inchoate, but the play of international 
intercourse seems to be gradually leading to a clearer conception 
of the fact that an increasing national responsibility requires 
a corresponding mcrcasc m the power of co-ordinate state 
control An instance of its absence is shown by the loose way 
in which the British Crown has granted governing powers to 
chartered companies (see Raid) This uncertainty applies as 
much to the United States as to Great Britain In the Louisiana 
lynching riots, of which some Italian citizens were the victims, 
it was contended that the United States government was not 
responsible, and that the responsibility fell upon the government 
of Louisiana alone This contention could not be pressed, and 
compensation was of course jnid to Itab’^ Similar difficulties 
arose in connexion with the Japanese school question m Cali- 
1 forma The subject is well known to have raised apprehension 
as to the adequacy of the United States system to meet its 
centralized state responsibilities 

Another, and, in some respects, more dangerous feature of 
an inchoate conception of state responsibility is the growing 
apart, so to speak, of certain British dependencies The British 
state, for international purposes, is the British Empire, for 
domestic purposes it is the United Kingdom Any limb of 
the former’s huge body can have interests different from those of 
the United Kingdom, and involve its responsibility A signifi- 
cant step towards concentration of liability and control was 
taken by the Australian colonies m the federation brought about 
by the Commonwealth Act of 1900 Under this act, by the way, 
an element of confusion has been created by the application of 
the term ** state ” to the federating colonies Section 6 of the act 
provides “ the states ” shall mean such of the colonies of New 

de I'lntervention par anticipation et an profit de I’Union, car, 
e'est d’lntervenir que d’lnterdire aux autres gouvemements 
i d intervenir ” 
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South Wales, New Zealand, Queensland, Tasmania, Victona, 
West Australia and South Australia as for the time being 
are parts of the Commonwealth, and such colonies or territories 
as may be admitted mto or established bv the Commonwealth 
as states, and each of such parts of the Commonwealth -hall be 
called “ a state ” “ Ongmal states ” shall mean “ «iuch states 
as are parts of the Commonwealth at its establishment ” Fol- 
lowing out this distinction between the Commonwealth and 
the states, articles io6 to 124 of the Commonwealth constitution 
deal wiidi the respective positions of the Commonwealth, the 
ongmal states, and the new states Article 109 m particular 
provides that “ when a law of a state is inconsistent with the 
law of the Commonwealth, the latter shall prevail, and the 
former shall, to the extent of the inconsistency oe invalid,” thus 
paving the way for the ultimate consolidation of the federal 
power 

Much has been written on the “ science ” of tlic state, or, 
as we prefer, in Anglo-Saxon lands, to call it, “ pohtical science ” 
In Germany the subject is dealt with as an independent branch 
of university education Several of W universities 
have a staatswissensckaftltcke Facultat, granting a 
special degree m the subject In consequence of 
the great attention paid to the subject m Germanv, her state 
polity has been largely the work of her political writers The 
result has not unnaturally tended to a system bearing some 
resemblance to that of the American Union, with this very 
important difference, however, that whereas m the United 
States the federal power is derived from the democratic forces 
of the individual states, m Germany it is derived from their 
aristocratic and absolutist forces German political thinkers, 
in fact, ha\c worked out Staatsrecht as a comparative study, 
in which arguments m favour of absolute government ha'^e 
received as much careful consideration as those in favour of 
democratic institutions, and the German state has developed 
upon lines based on the best theoretical arguments of these 
thinkers There is, therefore, no anomaly m its practically 
absolutist government working out the most democratic reforms 
as yet put into legislative form It follows, ho‘'vevcT, that 
German theories are of little use m the consideration of the sta+e 
problems with which British and American political thinkers 
have to deal Anglo-Saxon institutions are following their 
independent development and if the influence of foreign institu- 
tions IS felt at all, it is p’-oba.bl> that of the clear logical detail 
and cohesion of French institutions 
Authoritifs — ^Pehm Geschtchte der ^tnat^rechtsmssevsekaft (1896), 
Allgemeinc Staatslekre (1899), R von Mohl, Geschtchte und Litter 
atur der Staatswtssenschaften (1855-1858), Hildebrand, Geschtchte 
und System der Rechts- und Staatsphtlosohhte (1866) , Gierke, Das 
(fcutsche Gencssenschaftsrecht (1881), I F Stahl, Die Staatslehre 
und dte Prtncipten des Staatsrechts (1870) Bluntschli Geschtchte 
dcs attgemetnen Staatsrechts und der Polihk (1867) , Lehre 
vom modernen Staate (1884-1885) i» u , Pohtik (1870), Se\dcl, 
Crundzitge der allgem^inen Staatslehre (1873) Lmgg, Emptrische 
Untersuchungen zur allgetnetnen Staatslehre (1890); Bornliak 
Allgemetne Staatslehre (18^), Jelhnek Recht modernen Staate s 
(rqoo), R Schnudt Allgemetne Staatslehre (iqol) ^ von Treitschke 
Pnhttk (1898) , Laband Staatsrecht des deutschen Retches, 2 Bdc 
(189s) , Hacnel Deutsches Staatsrecht (1892) Janet Htstotre de In 
cirnre pohUaue (1887), Boutmv, £tudes de droit constttuhonnel 
(1899), Cpmisothecra, La Conception ^urtdlqus de Vttat (1899J 
Eemeln, EUments de droit constitutionnel frangais et Stranger (1899) 
Haur ou, Prtets de droit admimstratif et de droti public ^neral 
(1900), JjQ Fur, £tat jSdSral et confSdhatnon d'Sta's (i '‘96) , Henrv 
Michel VldSe de VHat (1S96) , Michiud " De la Rcsponsabilitfe de 
Tdtat a raison des lautes de scs agents " Revue du droit public et 
de la science politique (1895) , Pillet, Recherches sur Irs dro.ts fonda- 
mentaux des Stats dans I'ordre des lapports internahonaux (1899) 
Fabreguettes, SocidtS dat, patrie (1898), Dalloz Ripertoire du 
droit franfats, t 21 p 57, Amos Science of Politics (1883), Green 
Lectures on the Principles of Political Obligation (1895) Pollock 
Jntroductwn to the History of the Science of Politics (1890, 3rd ed 
1900) , Anson, Laal and Custom of the Constitution (3rd cd , pt t 
1897) , HoVLan^, Jurisprudence (loth ed , 1906) , Dicev Introduction 
ter the ,-?>tudy thle Law of Constitution (3th ed 1897) , Jlbert Legis- 
lative Mttnbae and Forms (1901), Kovalevskv, Russian Poltncal 
Institutions (Chicago, 1902) (T Ba ) 

STATE, GREAT OFFICERS OF, a designation popularly 
applied to ah the principal ministers of the British Crown, but 


strictly applicable oniy to the lord high steward, the lord high 
chmcellor, the lord high treasurer, the lord-president of th< 
(pnvy) council, the lord (keeper of the) privy seal, the lord great 
chamberlain, the lord high constable, the earl marshal, and th< 
lord high admiral Of these, three — ^the lord chancellor, th< 
lord-president of the council, and the lord privy seal — ^the firsi 
and second are always, and the third almost always, cabmei 
ministers The offices of two more — ^those of the lord treasure- 
and the high admiral — arc now executed by commission, th< 
chief of the lords commissioners, known severally is the flrsi 
lord of the treasury and the first lord of the admiralty”, bem^ 
likewise members of the cabinet, while the first lord of thi 
treasury is usually at the head of the go\ ernment But, althougl 
It has income the rule for the treasury and the admiralty to b 
put in commission, there is nothing except u^age of longer o 
shorter duration to prevent the Crown from making a persona 
appointment to either of them, and the functions which formerh 
appertained to the lord treasurer and the high admiral are stil 
regularly performed m the establrhcd course of the nationa 
admmislration The four offices of the high steward, the grea 
chamberlain, the high constable, and the carl marshal stand 01 
a different footing, and can be regarded at the present day a 
little else than survivals from an earlier condition of society 
They have practically ceased to have any relation to the ordinar 
routine of business in the country or ot ceremonial in the palace 
and the duties associated with them have either passed entirel; 
mto abejance or are restricted within extremely nairow limits 
save on certain occasions of exceptional pomp and solenmity 
All of them were once hereo *ary, and, taking the three kingdom 
together, they or their counterparts and equivalents contmu 
to be held by right of inheritance m one or other of them eve: 
now These and the more important foreign great office 
of stat<' are all dealt with under their proper headings, and olhe 
information will be found m the articles Cabinet, Ministrv 
Privv Council, Treasury, and Household, Royat 

On *he subject of the great offices of state generally, sc^ Stubb 
Constitutional History, ch xi , Freeman, Norman Conquest, cl 
XXIV , Gncist, Constitution of England, ch xvi xxv and li/ , als 
Gibbon, Decline and Fall ch Jiii , and Bryce, Holy Roman Emptr 
ch xiv 

STATEN ISLAND, an island constitutmg the borough r 
Richmond, New York Cit> , and Richmond co jnty the southerr 
most of the counties of the state of New York It is separate 
from Long Island on the E by the Narrows which connect Uppe 
and Lower New York Bay, from New Jersey on the N by th 
narrow channel of Kill van Kull which connects N“w York Ba; 
with Nes«?ark Bay, and from New Jersey on the W, by th 
narrow channel of Staten Island Sound or Arthur Kill, and o; 
Its S E coast are Lower New York, Raritan and Prince’s Bavs 
Great Kills, and the Atlantic Ocean Pop (1890), 51,69^ 
(iqoo), 67,021, (1905, state census), 72,845 Staten Island 1 
connected by ferry with the borough of Manhattan, 5 m distan! 
and with Perth Amboy, New Jersey The Staten Island Rapi 
Transit railway extends along the north shore and the south-eas 
side, and there are several electric lines and pleasant drive* 
The island is triangular m shape, is 13^ m long from north-east t 
south-west, has a maximum w idth of nearly 8 m at its north enc 
and has an area of about 70 sci m The north-east quarter 1 
broken by two ranges cf hills Kavung a precipitous east slop 
and nsmg to a maximum height of about 400 ft , i m mlam 
from the Narrows, but on the west and south the hills fall gcntl; 
to the coastal plain, which, occupying the greater part of th 
1 island, IS broken only bv low morainal ridges and terminate 
in salt marshes along much of the W'est coast There are man’' 
I species of forest trees and more than 1300 species of flowermj 
I plants and ferns The climate is subject to sudden changes 
i but the temperature rarely rises above 90* F or falls below zerc 
The island is chiefly a residential district, and m the picturesqu 
hill section are manv fine residences Forts Wadsworth an^ 
Tompkins commanding the passage of the Narrows constitut 
one of the strongest defences of New York Harbor. Th 
principal vilU^s are New Brighton, West New Brighton, Por 
Richmond Stapleton, and Tompkinsville on the north coast 
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and Tottenville (or Bentley Manor) on the south-west coast 
Richmond, the county-seat since 1727, is a small village near 
the centre of the island South Beach, below the Narrows, is a 
popular seaside resort At West New Brighton is a large dyeing 
establishment, there are also shipbuilding yards, oyster fisheries, 
and truck farms, and among the manufactures are linoleum, 
paper, white lead, linseed oil, brick, and fire-clay products 
When discovered by Europeans Staten Island was occupied 
by the Aquehonga Indians, a branch of the Rantans, and 
several Indian burying-grounds, places where wampum was 
manufactured, and many Indian relics, including a stone head 
with human features, have been found here In 1630 the 
Dutch West India Company granted the island to Michael 
Pauw as a part of his patroonship of Pavoma, and it was bought 
at this time from the Indians for " some duffels, kettles, axes, 
hoes, wampum, drilling awls, jew’s harps, and divers other 
small wares”, but before Pauw had established a settlement 
upon It he sold his title back to the company A portion of 
It was regranted to David Pietersen de Vnes in 1636, and in 
1642 the remainder was erected into a patroonship and granted 
to Cornells Melyn In 1641 de Vries established a settlement 
at Oude Dorp (Old Town), now Arrochar Park, near South 
Beach It was destroyed by the Indians in the same year, was 
immediately rebuilt, was again destroyed in 1642 and was again 
rebuilt, but was abandoned after its destruction for the third 
time in 1655 A company of Waldenses founded a second 
settlement m 1658, at Stony Brook, about 2 m west of the rums 
of Oude Dorp, this was the principal village for many years 
and from 1683, when the island was erected into a county, until 
1727 It was the county-seat Melyn surrendered his nghts 
as a patroon in 2661, and during the remainder of the Dutch 
regime many small grants of land were made to French, Dutch 
and English settlers In 1664 the duke of York became pro- 
prietor of the newly erected province of New York and by his 
grant in the same year to Berkeley and Carteret of all that 
portion which lay west of the Hudson River, Staten Island 
became properly a part of New Jersey, but in 1668 the duke 
decided that all islands within New York Bay which could be 
circumnavigated in twenty-four hours should be adjudged to 
New York Captam Christopher Billopp made the trip within 
the time limit and was rewarded with a grant of 1163 acres at 
the south end of the island He erected this into the Manor of 
Bentley and the manor house, built about this time, still stands 
in the village of Tottenville It was in this house that Lord 
Howe on the nth of September 1776 held a peace conference 
with Benjamin Franklin, John Adams, and Edward Rutledge 
representing the Continental Congress The British army under 
Sir William Howe landed at the Narrows on the 3rd of July 1777, 
and until the close of the war Staten Island was held by the 
British and Loyalists From it the British made frequent 
predatory raids into New Jersey, and the Americans made 
several retaliatory raids into the island Under the direction 
of General Hugh Mercer some American troops reached Rich- 
mond on the morning of the 16th of October 1776, and m an 
engagement which immediately followed they were victonous, 
but, as they were retreating with their prisoners, British rein- 
forcements arrived and m a second engagement at Fresh Kill 
(now Green Ridge) they were routed with considerable loss 
A second raid was made against Richmond early in August 1777, 
and on the 22nd of the same month American troops under 
General John Sullivan fought the British at several places, 
inflicted a loss of about 200 killed, wounded and prisoners, and 
destroyed considerable quantities of stores In the war of 
1812 Fort Richmond was built at the Narrows and Fort Tompkins 
m the rear of it The Federal government bought the siU, in 
1847 and after destroying the old forts began the erection of the 
present works In 1898 Staten Island became the borough of 
Richmond m Greater New York< 

See I. K Morns, Memorial History of Staten Jstand (2 vols 
New York 1898-1900) R M Bayles, History of Richmond Countv 
(New York 1887), and J J Clute, Annals of Staten Island (New 
York. 1877) 
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STATE RIGHTS* a term used generally m political science 
to denote those governmental rights which belong to the indi- 
vidual states of a federal union, there being a certain sphere of 
authority in which these mdividual states may act without 
interference from the central government Thus m the Uxuted 
States there were certain rights reserved to themselves by the 
states when forming the union under the constitution of 1787 
These nghts the central government is by fundamental law bound 
to respect, and they can be reduced only by amendment to the 
constitution For a thousand years the various German states 
were so jealous of any curtailment of their individual rights 
as to prevent the formation of an efficient federal government, 
in Austria-Hungary the larger states still jealously guard then: 
liberties In federal unions, such as Mexico md Brazil, where 
a central authority existed first and creat-'i the states, the 
belief m state rights is much weaker than it is in umons composed 
of originally mdependent states. The rights of a state are 
said to be delegated when, as in Mexico, Brazil and Colombia, 
the constitution is created by a central national authority 
which also makes the states, state nghts are residuary when 
mdependent states unite to delegate by a constitution certam 
powers to a central government, as in the case of the German 
Empire, Austria-Hungary, the United States, Switzerland, 
and until 2905, Sweden-Norway History shows that states 
fornung umons of the second class are certain in after time to 
deny or assert that the sovereignty of the state is one of the 
rights reserved, according as the state belongs to a stronger or 
weaker section or faction, state sovereignty being the defence 
of the weaker state or faction, and being demed by the stronger 
group of slates which controls the government and which 
asserts that a new sovereign state was created by a union of the 
former independent ones This dispute is usually ended by 
civil war and the destruction of state sovereignty The evolu- 
tion of state rights as shown in the history of the United States 
IS typical Thirteen mdependent states formed a union m 
2787 under a constitution reserving certain nghts to the states 
The sphere of the state authority embraced most of the powers 
of government, except, for instaiice, those relating to foreign 
affairs, army and navy, inter-state commerce, comage and the 
tariff, the powers of the central government were specified in 
the fundamental law Most of the states claimed at one tirre 
or another that sovereignty was one of the reserved rights of 
the states, and on this theory the southern states acted m the 
secession m 1861 The war that resulted destroyed all claims 
of state sovereignty Ihe other rights of the states consisted 
of those not delegated to the central government or forbidden 
to the states by the constitution In case of doubt the presump- 
tion was m favour of the state Since the beginning, however, 
the central government has gamed strength at the expense 
of the states, seldom by direct usurpation (except during the 
Civil War and Reconstruction, 1861-76), but indirectly through 
use and custom, as the country and people developed and new 
conditions of government arose The field of state rights 
has not mcrcased, while centralization has slowly but surely 
taken place This centralization is shown not only by the 
mcreased power and activity of the federal government as 
compared with the state governments, but m the change in 
popular opinion indicated by the use of the terms National, 
Union, &c , where formerly Confederate, Federal, &c , were used, 
and in the use of singular verbs after the words Congress and the 
United States, where formerly they were followed by plural 
verbs 

The central authority in the United States, formerly almost 
unheard of by the average citizen, now touches him m many 
of the activities of life and sometimes intrudes even mto the 
domain of local self-government The history of the decay 
of state rights makes it seem doubtful if the federal form of 
government is a permanent one, or is only a transient form 
between independent state governments or loose confederacies 
and a centralized national government 

See J W RurRess, Political Science and Comparative Constitutional 
Law (New York, 1895), Woodrow Wilson, The State (new ed 
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New York, looi), A H Stephens, Constitutional View of the War 
between the States (i’hilaflelpnn, 1808-1870), and A L Lowell, 
Governments and Parties in Continental Europe (Boston, 1896) 

^ STATES-GENERAL, the English translation of (i) the 
Etats-Geniraux of France before the Revolution, (2) the Staten- 
Generaal of the Dutch Netherlands The name in both cases 
signifies, whatever the ultimate divergence m character of the 
two bodies, the assembly of the representatives of the various 
estates of the realm, tailed together for purposes of legislation 
or deliberation 

The French States-General — In France the States-General 
owed their origin to the same causes i^hich produced the Parlia- 
ment of England, the Cortes of Spam, the Diet of the Holy 
Roman Empire and the Diets (Landlage) of the states of Ger- 
many, and they resembled these assemblies in their constitution 
In these countries the royal or ducal power, when it began to 
extend its scope, found itself limited by the feudal system and 
had to turn to the forces of feudalism to obtain from them 
aid and counsel, t e pecuniary assistance and moral support 
Instead of treating severally with the local representatives 
of these forces the ruler found it useful and convenient to enter 
into contact with them as a whole, treating with them through 
their principal representatives 

In France the^e conditions led m 1302 to a general assembly 
consisting of the chief lords, both lay and ecclesiastical, and the 
representatives of the principal privileged towns, which were 
like distinct lordships There had, of course, been certain pre- 
cedents before 1302 which had, as it were, paved the way for 
this institution, the representatives of the principal towns had 
several times been convoked by the king, and under Philip III 
there had been assemblies of nobles and ecclesiastics m which 
the two orders had deliberated separately It was the dis- 
pute between Philip IV the Fair and Boniface VIII which led 
to the States-General of 1302, the king of h ranee desired that, 
m addition to the officers of the Crown, the principal authorities 
of the country should come and testify solemnly that they 
were at one with the king m this serious crisis The letters 
summoning the assembly of 1302 are published by M Georges 
Pieot in his collection of Documents tnedits pour servtr d Vhtstotre 
de France In 1302 the States-General had been called upon 
only to give counsel to the king, but during the same reign they 
were several times assembled to give him aid, t e to grant him 
subsidies, and in course of time this came to be the most frequent 
motive of their convocation 

In one sense the composition and powers of the States- 
Gtneral have always been the same They have always in- 
cluded representatives of the clergy, nobility and third estate, 
and they have always been summoned either to grant subsidies 
( ” to advise the Crown, to give aid and counsel Their composi- 
t ' 1, however, as weU as their effective powers, have varied 
greaviy at different times 

In their primitive form, t e in the 14th and the first half of 
the I fth centuries, the States-General had only a limited elective 
element The lay lords who appeared therein were not elected, 
but directly chosen and summoned by the king, and the same 
was the case with the prelate^, bishops and clergy, who were 
summoned qua ecclesiastical lords In the order of the clergy, 
however, since certain ecclesiastical bodies, eg abbeys and 
chapters of cathedrals, were also summoned to the assembly, 
and as these bodies, being persons in the moral but not m the 
physical sense, could not appear m person, their representative 
had to be chosen by the monks of the convent or the canons 
of the chapter It was only the representation of the third 
estate which was furnished by election Originally, moreover, 
the latter was not called upon as a whole to seek representation 
m the estates It was only the bonnes viUes, the privileged 
towns, which were called upon They were represented by 
elected procureurs, who were frequently the municipal officials 
of the town, but deputies were often elected for the purpose 
The country districts, the plat pays, were not represented 

It was during the last thirty years of the i6th century that 
the States-General became «i entirely elective body and really 
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representative of the whole nation as divided into three parts 
This was brought about by various causes On the one hand, 
the nobles and prelates who were summoned were not always 
inclined to attend the estates, so had themselves represented 
by an envoy, a procureur, as they had the right to do, and fre- 
quently the lords or prelates of the same district chose the same 
procureur to represent them On the other hand, the ( rown 
seems at that time to have felt the need of having the con- 
sent of representatives really expressing the will and feelings 
of all the orders, and especially of the third estate as a whole 
The letters of summons to the States-General of 1484 invited 
the ecclesiastics, nobles and third estate in general, to meet at 
the chief town of their batlliage or senechaussee and elect deputies 
An intermediate form had been employed m 1468 when the 
prelates and lords had still been summoned ptrsonally, but the 
towns had each elected three deputies, an ecclesiastic, a noble 
and a burgess 

At the estates of 1484 there seems to have been universal 
and direct suffrage for all the three orders But the rolurters 
of the country districts could not m practice avail themselves 
of this power, so the country commumties and small towns 
spontaneously elected delegates to represent them at the elec- 
toral assembly Thus a system of mdirect election arose for 
the third estate which became confirmed and subsequently con- 
tmued to be used To a certain extent there were sometimes 
more than two degrees in the suffrage, the delegates nominated 
by the country communities would gather together with the 
electors chosen by the neighbouring little town, and appoint 
with them new delegates to represent them at the electoral 
assembly of the batlliage This ultimately became the system 
For the clergy and nobles the suffrage remained direct, but as 
X rule only such ecclesiastics were admitted to the assembly 
of the batlliage as possessed a benefice, and only such lords as 
had a fief 

The effective powers of the States-General likewise varied in 
the course of time In the 14th century they were actually 
great The king could not, m theory, levy general taxation 
Even in the provinces attached to the domain of the ( rown, he 
could only levy it where he had retained the haute justice 
over the inhabitants, but not on the subjects of lords having 
the haute justice The privileged towns had generally the right 
of taxing themselves In order to obtain general taxes, the 
king had to obtain the consent of the lay and ecclesiastical lords 
and of the towns, this amounted to obtaining the authorization 
of the States-General, which only granted these subsidies 
temporarily for a fairly short period The result was that they 
were summoned fairly frequently and that their power over the 
Crown might be considerable 

But m the second half of the 14th century certain royal taxes 
levied throughout the whole of the domain of the Crown, tended 
to become permanent, and mdependent of the vote of the estates 
This sprang from many causes, but fiom one in particular, the 
( rown endeavoured by transforming and changing the nature 
of the “ feudal aid ” to levy a general tax by right, on its 
own authority, in such cases as those m which a lord could 
demand feudal aid from his vassals For instance, it was in 
this way that the necessary taxes were raised foi twenty years 
to p<jy the ransom of King John without a vote of the States- 
General although they met several times during this period 
Custom confined this tendency Thus during the second half 
of the 15th century the chief taxes, the taiUe, aids and gabelle 
became definitely permanent for the benefit of the Crown, 
sometimes by the formal consent of th States-General, as 
in 1437 m the case of the aids The critical periods of the 
Hundred Years’ War had been favourable to the States-General, 
though at the price of great sacrifices Under the reign of 
King John they had had for a few years, from 1355 to 1358, 
not only the voting, but through them commissaries, the 
admmistration of and jurisdiction over the taxes In the 
first half of the reign of Charles VII they had been summoned 
almost every year and had patriotically voted subsidies And 
when the struggle was over they renounced, through weariness 
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and a longing for peace, their most precious right, the power 
of the purse 

At the estates of 1484, however, after the death of Louis XI , 
there was a kind of awakening The deputies of the three ordci s 
united their efforts in perfect harmony m the hope of regaining 
the right of penodically sanctionmg taxation They voted 
the taiUe for two years only, at the same time reducing it 
to the amount wluch it had reached at the end of the reign of 
Charles VII They even demanded, and obtamed, the promise 
of the Crown that they should be summoned again before the 
expiry of the two years But the promise was not kept, and 
we do not find the States-General summoned again tiU 1560 
There was then a first mtemiption of 76 years m the working 
of the mstitution, while the absolute monarchy was establishmg 
itself But there was a revival of its activity m the second 
half of the i6th century caused by the scarcity of money and 
the quarrels and wars of religion The estates of Orleans in 
1560, followed by those of Pontoise m 1561, and those of Blois 
m 1576 and 1588, were most remarkable for the wisdom, courage 
and efforts of the deputies, but on the whole were lacking m 
effect Those of 1588 were ended on a regular coup d'Stat effected 
by Henry III , and the States summon^ by the League, which 
sat in Pans in 1593 and whose chief object was to elect a Catholic 
king, were not a success The States-General again met m Pans 
m 1614, on the occasion of the disturbances which followed the 
death of Henry IV , but though their minutes bear witness to 
their sentunents of waited patriotism, the dissensions between 
the three orders rendered them weak and they W'ere dissolved 
before havmg completed their work, not to be summoned agam 
till 1789 

As to the question whether the States-General formed one 
or three chambers for the purposes of their workmg, from the ' 
constitutional pomt of view the point was never decided 
What the kmg requned was to have the consent, the resolution 
of the three estates of the realm, it was m reality of little impor- 
tance to him whether their resolutions expressed themselves m 
common or separately At the States-General of 1484 the 
elections were made in common for the three orders, and the 
deputies also arrived at their resolutions in common But after 
1560 the rule was that each order should deliberate separately, 
the royal declaration of the 23rd of June 1789 even stated that 
they formed three distmct chambers But Nccker’s report 
to the consetl du rot according to which the convocation of 1789 
was decided, said (as did the declaration of the 23rd of June), 
that on matters of common interest the deputies of the three 
orders could deliberate together, if each of the others decided 
by a separate vote m favour of this, and if the kmg consented 

The working of the States-General led to an almost exclusive 
system of deliberation by committee, as we should say nowa- 
days There were, it is true, solemn general sessions, called 
seances toy ales, because the king presided, but at these there 
was no discussion At the first, the kmg or his chancellor 
announced the object of the convocation, and set forth the 
demands or questions put to them by the Crown, at the other 
royal sessions each oider made known its answer or observations 
by the mouth of an orateur elected for the purpose But almost 
all useful work was done in the sections, among which the depu- 
ties of each order were divided At the estates of 1484 they 
were divided into six nations or sections, corresponding to the 
six ghtSralttis then existing Subsequently the deputies belong- 
ing to the same gouvernement formed a group or bureau for 
deliberating and voting purposes Certain questions, however, 
were discussed and decided in full assembly, sometimes, too, 
the estates nommated commissaries in equal numbers for each 
order But in the ancient States-General there was never any 
personal vote The unit represented for each of the three 
orders was the batUtage or senkhaussie and each batUtage had 
one vote, the majority of the deputies of the batUtage decidmg 
m what way this vote should be given At the estates of the 
i6th century votmg was by gouvernements, each gouoemement 
having one vote, but the majority of the batlltages compoaing 
the gouvemement decided how it should be given 


The States-General, when they gave counsel, had in theory 
only a consultative faculty. They had the power of granting 
subsidies, which was the chief and ordmary cause of their 
convocation But it had come to be a consent with which the 
king could dispense We have seen how permanent taxation 
became established In the i6th century, however, the estates 
agam claimed that their consent was necessary for the establish- 
ment of new taxation, and, on the whole, the facts seem to be 
m favour of this view at the time But m the course of the r 7th 
century the principle gained recognition that the king could 
tax on his own sole authority Thus were established m the 
seixmd half of the 17th century, and in the i8th, the direct 
taxes of the captiaiton and of the dtxt^me or mngiteme, and 
many indirect taxes It was sufficient for the lawereatmg them 
to be registered by the cours des aides and the parlemenU 
It was only m 1787 that the parlement of Pans declared that 
It could not register the new taxes, the land-tax and stamp- 
duty {subvention terntonede and tmpdt du timbre), as they did 
not know whether they would be submitted to by the country, 
and that the consent of the representatives of the tax-payers 
must be asked 

The States-General had legally no share in the legislative 
power, which belonged to the king alone Ihe States of Blois 
demanded, it is true m 1 576, that he should be bound to turn 
mto law any proposition voted m identical terms by each of the 
three orders, but the king would not grant this demand, which 
would not even have left him a xight of veto In practice, 
however, the States-General contributed largelv to legislation 
Those who sat m them had at all times the right of presenting 
complamts {doUances), reejuests and petitions to the kmg, in 
this, mdeed, consisted their sole initiative They were usually 
answered by an ordonnance, and it is chiefly through these 
that wc are acquainted with the activity of the estates of the 
14th and 15th centuries In the laxest form, and from the 
estates of 1484 onwards, this was done by a new and special pro- 
cedure The States had become an entirely elective assembly, 
and at the elections (at each step of the election if there were 
several) the electors drew up a cahter des doUances (statement 
of grievances) which they requested the deputies to present, 
this even appeared to be the most important feature of an 
election The deputies of each order m every batUtage also 
brought with them a cahier des doUances, which was arrived at, 
fer the third estate, by a combmation of the statements drawn 
up by 'he primary or secondary electors On the assembly 
of the estates the cabters of the baiUtagts were incorporated into 
a cahter for each gouvemement, and these again mto a cahier 
general or general statement^ which was presented to the king, 
and which he answered m his counal When the three orders 
dehberated in common, as m 1484, there was only one cahier 
ginkal, when th^ deliberated separately, there were three 
one for each order. The drawing up of the cahter gener ' was 
looked upon as the main busmess (Je grand ceuvre) of the session 

By this means the States-General furnished the m^'ter al 
for numerous ordonnances, though the kmg did not always adopt 
the propositions rontamed m the cahters, and often modified 
them m forming them mto an ordonnance These latter were 
the ordonnances de rSforme (reforming ordinances), treating 
of the most varied subjects, according to the demands of the 
cahters They were not, however, for the most part very well 
observed The last of the type was the grande ordonnance of 
1629 {Code Mtchau) drawn up in accordance with the cahters of 
1614 and with the observations of various assemblies of notables 
which followed them 

The States-General had, however, peculiar power which was 
recognized, but was of a kind that could not often be exer- 
cised, it was what might be called a constituent power The 
ancient public law of France contained a number of rules called 
“ the fundamental laws of the realm ” {lots fondamentales du 
royaume), though most of them were purely customary, chief 
among them were the rules determining the succession to the 
Crown and those forbidding the alienation of the domain of 
the Crown The kmg, supreme though his power might he, 
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could not abrogate, modify or infringe them But it was 
admitted that he might do so by the consent of the SUites- 
General. The States could give the kmg a dispensation from a 
fundamental law m a given mstance, they could even, in agree- 
ment with the king, make new fundamental laws The States 
of BIois of 1576 and 1588 offer entirely convincing precedents 
in this respect It was universally recognized that m the event 
of the Ime of Hugh Capet becoming extinct, it would be the 
function of the States-General to elect a new kmg 

The States-General o^ 1614 had been the last A new con- 
vocation had indeed been announced to take place on the 
majority of Louis XIV , and letters were even issued m view of 
the elections, but this ended m nothing Absolute monarchy 
was becommg definitely established, and was incompatible with 
the mstitution of the States-General Liberal minds, however, 
in the entourage of the duke of Burgundy, who were preparing 
a new plan of government in view of his accession to the throne, 
thought of reviving the institution It figures m the projects 
of St Simon and Fenclon, though the latter would have preferred 
to begin with an assembly of non-elected notables But though 
St Simon was high in the favour of the regent Orleans, the 
States were not «• immoned at the death of Louis XIV 

In 1789 they were summored They were preceded, as 
F^nelon haa wished in former days, by an assembly of notables 
in 1787, which already displayed great independence It was 
the refusal 01 the parlement of Pans to register the fiscal edicts 
submitted to the Notables which led to the convocation of the 
States-General I he Notables, who had sat in 1787, were again 
summoned m 1788 to inquire into and fix the rules for the elec- 
tions and the procedure of the States Necker, m the Memoire 
which he submitted to the consetl du rot m December 1788, 
granted for these States the doublement du hers, t e that the 
third estate should have a number of deputies equal to that 
of the deputies of the other two orders combined, this is what 
had happened previously in the few provincial assemblies 
created by Necker during h’s first administration and in those 
created by an edict of X787 for all the pays d' elections But 
Necker’s report, as to the subject of deliberating separately 
{par ordre) or in common, simply referred to the ancient prin- 
ciples, and he seems aKo to have proposed to maintain the 
system of voting by bailhages Nov/ the doublmg of the hers 
could yield it no real advantage umess the deliberation was in 
common and the voting by individuals, and it was this question 
which from the 6th of May 1789 onwards was the subject of 
the separate deliberations and negotiations between the three 
orders On the 13th of June the third estate had arrived at a 
resolution to examine and settle in common the powers of the 
three orders, and invited to this common work those of the 
clergy and nobles Certam of the latter and the majority of 
the clergy joined the hers, and on the 17th of June it arrived 
at the celebrated decision by which u affirmed the principle 
of the national supremacy residing in the mass of the nation, 
the deputies, without any distinction of order, constituted a 
national assembly which assembly was called upon to regenerate 
France by giving her a constitution, while the royal power 
<which in reality became provisional) could not negative its 
decisions The king tried to resist In the sSance royale of 
the 23rd of June 1789, where he took the attitude of granting 
a charte oclroyee (a constitution granted of the royal favour), he 
affirmed, subject to the traditional limitations, the right of 
separate deliberation for the three orders, which constitutionally 
formed three chambers We know how this move failed , soon 
that part of the deputies of the nobles who still stood apart 
joined the National Assembly at the request of the king The 
States-General had ceased to exist, having become the National 
Constituent Assembly, though it consisted of the deputies 
elected by the order 

See G Picot, HtsMre des 4tats gSniraux (2nd ed , Paris 1888) 

(J P E) 

The Dutch States-General — ^In the Netherlands the convoi a- 
tion of the States-General, consisting of delegates from the 
provincial estates, dates from about the middle of the 15th 
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century, under the rule of the dukes of Burgundy The name 
was transferred, after the separation of the northern Nether- 
lands from the Spanish doimnions, to the representatives 
elected by the seven sovereign provincial estates for the general 
government of the United Provinces The States-General, in 
which the votmg was by provinces — each province having one 
vote — ^was established from 1593 at the Hague The States- 
General came to an end after the revolution in 1795, with the 
convocation of the National Assembly (March i, 1796) See 
Holland {History) The title of Staten-Generaal is, however, 
still borne by the Dutch parliament (WAP) 

STATES OP THE CHURCH, or Papal States (Ital Stato 
della Chiesa, Stato Ponhfico, Stato Romano, Stato Ecclenashco , 
Fr Etats de VEgli^e, Ponhficat Souverain de Rome, &c , Ger 
Kirchenstaat , in ecclesiastical Latin often Patnmomum Sanch 
Petri), that portion of central Italy which, previous to the unifica- 
tion of the kingdom, was under the direct government of the 
see of Rome The territory stood in 1859 as m the annexed 
table 

With the exception of Benevento, surrounded by the Nea- 
politan province of Pnncipato Ulteriore, and the small state 
of Pontecorvo, enclosed within the Terra di Lavoro, the States 
of the Church formed a compact territory, bounded on the N W. 
by the Lombardo-V enetian kingdom, on the N E by the Adriatic, 
on the S E by the kmgdom of Naples, on the S W by the 
Mediterranean, and on the W by the grand-duchy of Tuscany 
and the duchy of Modena On the Adriatic the coast extended 
140 m from the mouth of the Tronto (Tiuentus) to the 
southern mouth of the Po, and on the Tyrrhenian Sea 130 m 
from 41° 20' to 42° 22' N lat 


1 


Area in 

Population 



English sq m 

in 185-? 

Comarca of Kuiuc ' 

1752 8 

326 509 


Bologna 

13592 

375 .b 3 i 

1 

Ferrara 

Forli 

1094 0 
7188 

244 524 
218 433 


Ravenna 

701 5 

175 994 


Urbmo, with Pesaro 

1414 0 

257.751 

Velletn 

571 3 

441 8 

895 0 

62 013 


/Ancona 

176.519 


Macerata 

243.104 


Gamenno 

320 0 

42.991 


Fermo 

335 7 

110 321 

c 

Ascoli 

4763 

91,916 

2 

Perugia 

15555 

234.533 

u> 

Spolcto 

1175 9 

135 029 


Ricti 

531 7 

73683 

u 

Viterbo 

11589 

128,324 

Q 

Orvieto 

3if» 6 

29.047 


Civiti Vecchia 

380 0 

20,701 


Frosmone with Pontecorvo 

7399 

154 559 


.Benevento 

3 

23,176 



16,000 8 

3 124,758 


The divisions shown above were adopted on the 2ist oi 
December 1827, the legations being ruled by a cardinal and the 
delegations by a prelate Previously the several districts formally 
recognized were Latium, the Manttima (or sea-board) and 
Campagiia, the patrimony of Saint Peter, the duchy of Castro, 
the Orvietano, the Sabina, Umbria, the Pcrugino, the March of 
Ancona, Romagna, the Bolognese, the Ferrarese, and the 
duchies of Benevento and of Pontecorvo The former papal 
temtories are nov^ comprised within the Italian provinces of 
Bologna, Ferrara, Forli, Ravenna, Pesaro and Urbmo, Ancona, 
Macerata, Ascoh-Piceno, Perugia, Rome and Benevento 

The question of the origin of the territorial lunsdiction of the 
pope IS treated under Papacy With the moral and ecclesiastical 
decay of the papacy in the gth and loth centuries much of its 
territorial authority slipped from its gra'p and by the middle of 
the nth century its rule was not recognized beyond Rome and the 
immediate vicinity By the treaty of Sum (February iiii) 
Paschal II was compelled by the emperor Henry V to surrender 
all the possessions and royalties of the Church , but this treaty was 
soon afterwards repudiated, and by the will of Matilda countess 
of Tuscany, the papal see was enabl^ to lay claim to new territories 
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o( great value By the capitulation of Neuss (1201) the emperor 
Otto IV recognized the pa]^ authority over the whole tract from 
l^dicofani in Tuscany to the pass of Ceperano on the Neapolitan 
frontier — the exarchate of Ravenna, the Pentapolis, the March of 
Ancona, the bishopric of Spoleto Matilda’s personal estates and the 
countship of Bnttenoro, but a good deal of the territory thus 
described remained for centuries an object of ambition only on the 
part of the popes The actual annexation of Ravenna Ancona 
Bologna, Ferrara, &c , dales from the i6th century The States 
of the Church were of course submerged for a time by the ground- 
swell of the French Revolution, but they appeared agun in 1814 
In 1849 they received a constitution On the formation of the king- 
dom of Italy in 1800 they were reduced to the Comarca of Rome, 
the legation of VeUetri, and the three delegations of Viterbo Cmti 
Vecchia and Frosinone, and in 1870 they disappeared from the 
political map of Europe (See Italy History ) 

STATE TRIALS, m English law, a name which primarily 
denotes all trials relating to offences against the state, but in 
practice is often used of cases illustrative of the law relating 
to state officers or of international or constitutional law The 
first collection of accounts of state trials was published in 1719 
in four \ olurnes Although without an editor’s name, it appears 
that Thomas Salmon (1679-1767), an historical and geographical 
writer, was responsible for the collection A second edition, 
increased to six volumes, under the editorship of Sollom Emiyn 
(1697-1754), appeared in 1730 This edition contained a 
lengthy preface critically surveying the condition of English 
law at the time A third edition appeared in 1742, in eight 
volumes, the seventh and eighth volumes having been added 
in 1835 Ninth and tenth volumes were added m 1766, and 
a fourth edition, comprising ten volumes, with the trials arranged 
chronologically, was published the same year A fifth edition, 
originated by William Cobbett, but edited by Thomas Bavly 
Howell (1768-1815) and known as Cobhett's Complete Collection 
of State Trials, was published between 1809 and 1826 ihis 
edition IS in thirty-three volumes, twenty-one of them, giving 
the more important state trials down to 1781, were edited by 
T B Howell, and the remaining volumes, bringing the trials 
down to 1820, by his son Ihomas Jones Ifowell (d 1858) A 
new series, under the direction of a parliamentary committee 
was projected in 1885, with the object of bringing the trials 
down to a later date Eight volumes were published m 1888- 
1898, bringing the work down to 1858 The first three of these 
were edited by Sir J Macdonell, the remaining fi\ e by J E P 
Wallis Selections have also been edited by H L Stephen 
and others The trials are invaluable, not only for their 
reports of criminal cases, in which the whole course of criminal 
procedure and evidence may be traced, but for their historical 
information 

STATICS (from Gr root o-ra-, stand, or cause to stand), the 
branch of mechanics which discusses the conditions of rest or 
equilibrium of forces (see Mechanics) 

STATIONERY, a term embracing all the various articles 
sold by “ stationers,” who were originally booksellers having 
“ stations ” or stands in markets, near churches or other build- 
ings for the sale of their goods (see Bookselling for the further 
history of the word) The stationers were formed into a gild 
in 1403, the Livery Company not being incorporated till 15^6 
At the hall of the company in London, “ Stationers’ Hall,” 
is kept a book for the registration of copyrights (see Copyright) 
The “ Stationery Office ” is a British government department 
which supplies stationery to parliament and the government 
offices and generally controls the jirinting rec^uired by them 

Under the name of stationery are now included all writing 
materials and implements, together with the numerous appli- 
ances of the desk and of mercantile and commercial offices 

The pnnclpal articles and operations of the stationery trade 
are dealt with under surh headings as Bookbinding , Copying 
Machines , Ink , Lithography , Paper , Pen , and Pencil 

STATIONS OF THE CROSS, a senes of 14 pictures or images 
representing the closing scenes in the Passion of Christ, viz 
the condemnation by Pilate, (2) the reception of the cross, 
(3) Christ’s first fall, (4) the meeting with His mother, (5) Simon 
of Cyrene carrying the cross, (6) Veronica wiping the face of 


Jesus, (7) the second fall, (8) the exhortation to the women of 
Jerusalem, (9) the third fall, (10) the stripping of the clothes, 
(ii) the crucifixion, (12) the death, (13) the descent from the 
cross, (14) the burial Sometimes a 15th — the finding of the 
cross by Helena--is added, on the other hand, in the diocese 
of Vienna, the stations were at the end of the 18th cen 
tury reduced to eleven They form a very popular item in 
Roman Catholic devotion The representations are usually 
ranged round the church , sometimes they are found in the 
open air, especially on the ascent to some elevated church or 
shnne 

The devotion began among the Franciscans, who, as the 
guardians of the holy places in Jerusalem, sought by this means 
to enable Christians to make a pilgrimage at least m spirit 
Pope Innocent XII in 1694 declared that the indulgences 
granted for visiting Palestine might be gained by members of 
the order who, simply visiting the stations of the cross wherever 
represented, exercised a devout meditation as they passed from 
station to station These indulgences were extended by Bene- 
dict XIII in 1726 to all the faithful, and Clement XII five 
years later granted the privilege to t hurchts other than Francis- 
can, provided the stations were erected by a Franciscan In 
1857 the Roman Catholic bishops in England received faculties, 
renewed quinqu email v, permitting them to erect the stations 
with the accompanying indulgences, and they often delegate 
this faculty to priests 

STATISTICS The word “ statistic ” is derived from the 
Latin status, which, m the middle ages, had come to mean a 
“ state ” in the political sense " Statistic,” therefore, originally 
denoted inquiries into the condition of a state Since the 
i8th century the denotation of the word has been extended, 
while at the same time its scope has become more definite 
and may now be said, for all practical purposes, to be fixed 

History — The origin of what is now known as “ statistus 
(Ger die Statistik, Fr la statisUque, Ital statistua) can onh 
be referred to briefly here As human societies became mort 
and more highly organized, there can be no doubt that a ver) 
considerable body of official statistics must have come mti' 
existence, and been ( onstantly used by stalesimn solely with a 
view to administration The Romans were Careful to obtain 
accurate information regarding the resources of the state, and 
they appear to have taken the census with a regularity which 
has hardly been surpassed m modem times 

Statistics, or riither the material for statistics, therefore 
existed at a \ery early period, but it was not until within the 
last three centuries that systematic use of the information 
available began to be made for purposes of investigation and 
not of mere administration A volume compiled by Francesco 
Sansovino, entitled Del Governo et < mministrazione di diversi 
regnt et republiche, was printed m Venae and beais the date 
1583 Other works of a similar kind were published towards 
the end of the 16th century in Italy and France Works on 
state administration and finance continued to be published 
during the first half of the 17th century, and the tendency 
to employ figures, which were hardly used at all by Sansovino, 
became more marked, especially in England, where the facts 
connected with “ bills of mortality ” had begun to attract 
attention 

G Achenwall is usually credited with being the first to use the 
word “ statistics,” but statistics, in the modern sense of the word, 
did not really come into existence until the publication (1761) by 
J P Sussmilch, a Prussian clergyman, of a work entitled 
Die gottliche Ordnung in den V eranderungen des menschlichen 
Geschlechts aus der Geburt, dent Tode, und der Fortpflanzung 
desselben erwtesen In this book a systematic attempt was made 
to make use of a class of facts which up to that time had been 
regarded as belonging to “ political arithmetic,” under which 
description some of the most important problems of what modern 
writers term “ vital statistics ” had been studied, especially in 
England Sussmilch had arrived at a perception of the advan- 
tage of studying what Quetelet subsequently termed the “ laws 
I of large numbers ” He combined the method of “ descriptive 
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statistics ” With that ot the “ political arithmeticians/' who had 
confined themselves to investigations into the facts regarding 
mortality and a few other similar subjects, without much 
attempt at generalizing from them 

Political arithmetic had come into existence m England 
m the middle of the 17th century The earhest example 
of this class of investigation is the work of Captain John 
Graunt of London, entitled Natural and Political Annota- 
tions made upon the Bills of Mortality, which was first published 
in 1666 This remarkable work, which dealt with mortality 
m London only, ran through many editions, and the line of 
inquiry it suggested was followed up by various other writers, 
of whom the nost distinguished was Sir William Petty, who 
published in 1683 his Five Essays in Political Anihmetich 
Other writers, of whom Halley, the celebrated mathematician 
and astronomer, was one, entered on similar investigations, 
and during the greater part of the 18th century the number of 
persons who devoted themselves to “ arithmetical ” inquiries 
into problems of the class now known as statistical was steadily 
increasing Much attention was given to the construction 
of tables of mortality Attempts were also made to deal 
with figures as the basis of political and fiscal discussion by 
Arthur Young, Hume and other historical writers, as well as by 
the two Mirabeaus 

It is now necessary to return to Sussmilch, who, as already 
mentioned, endeavoured to form a general theory of society, 
based on what^ were then termed “ arithmetical ” premises 
In modern language, he made use of (Quantitative aggregate- 
observation as an instrument of social inquiry It is true he 
did not enter on his investigation with an “ open mind ” He 
desired to support a foregone conclusion, as the title of his work 
shows But nevertheless his work was a most valuable one, since 
It pointed out a road which others who had no desire to procure 
evidence in favour of a particular system of thought were not 
slow to follow Although for many years after the appear- 
ance of Sussinilch’s book there was a good deal of resistance 
to the introduction of “ arithmetic ” as the coadjutor of morai 
and political investigations, yet, practically there was a tacit 
admission of the us'^fulness of figures, even by the chiefs of the so- 
called “ descriptive ’ ’ school On the other hand, Sussmilch’s suc- 
cess was the origin of a ** mathematical ” school of statisticians, 
some of whom earned their enthusiasm for figures so far 
that they refused to allow any place for mere “ descriptions ” 
at all These two schools have now coalesced, each admitting 
the importance of the point of view urged by the other They 
were, however, still perceptibly distinct even as late as 1850, and 
the Ignorant hostility with which many people even among the 
cultivated classes still legard statistical inquiries into the nature 
of human society may be regarded as a survival of the much 
stronger feeling ’vhich showed itself among “ orthodox ” pro- 
fessors of law an 1 economics on the publication of Sussmilch’s 
treatise 

To the impulse given by the great Belgian, Quetelet, must be 
attributed the foundation m 1834 of the Statistical Society of 
London, a body which, though it has contributed little to the 
theory of statistics, has had a considerable influence on the 
practical work of carrying out statistical mvestigations in 
the Umted Kingdom and elsewhere Quetelet was above 
all things an exponent of the “ laws of large numbers ” He 
was especially fascinated with the tendency to relative con- 
stancy of magnitude displayed by the figures of moral statistics, 
especially those of crime, which inspired him with a certain 
degree of pessimism His conception of an average man 
(I’homme moyen) axid his disquisition on the “ curve of possibility” 
were most important contributions to the technical development 
of the statistical method 

The influence exerased by Quetelet on the development 
of statistics 13 clearly seen from the fact that, though there is 
still considerable controversy among statistiaans, the old 
controversy between the “ descriptive ” and arithmetical 
schools has disappeared, or perhaps we should say has been 
transformed into a discussion of another kind, the question now 
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at issue being whether there is a science of statistics as well as 
a statistical method It is true that a few books were published 
between 1830 and 1850 in which the politico-geographical 
description of a country is spoken of as “ statistics,” which ls 
thus distinguished from “political arithmetic” Ihe title of 
Kmes’s great work, Die Statistik ali i^lbstandige Wissenschaft 
(Cassel, 1850Y IS especially noteworthy showing that the 
nature of the controversy was changing Knies claimed 
that the really “ scientific ” portion of statistics consisted of 
the figures employed As Haushofer says, “ his starting-point 
IS political arithmetic “ 

Some eminent statisticians of the latter half of the 19th 
century accepted the view of Knies, but the majority of modern 
writers on the theory of statistics, especially in Germany, have 
adopted a slightly different standpoint, according to whicn 
statistics 13 at once a science relating to the social life of man 
and a method of investigation applicable to all sciences This 
view was ably maintained by von Mayr, Haushofer, Gabaglio 
and Block, whose views, published fifteen to twenty years before 
the close of last century, still substantially represent the opinions 
held by the majority of statisticians in Germany, and probably 
on the European continent In France, however, several writers 
of importance have recently published works on the subject 
in which, m spite of the influence of M Block, the claim of 
statistics to be considered as an independent sociological science 
has been rejected There has been little systematic exposition 
of the subject m the United Kingdom Isolated dicta have been 
furnished by authonties on the practice of statistics, such as 
the late Dr W A Guy, Professor J K Ingram, Sir Rawson W 
Rawson, Sir Robert Giffen and others Professor Foxwell has 
lectured on statistics at University College, Ixindon The 
most important English work dealing with the matter is that 
of Mr A L Bowley IIis volume, Elements of Statistics (first 
published in 1901), is intended as a practical handbook for 
teaching the principles on which statistics should be handled 
The natuie of Mr Bowle>’s book is, mdeed, an indication 
of the fact that m the United Kingdom the study of statistic's 
has been, in the main, of a practical character, the in- 
vestigation of the theoretical basis of the statistical method 
attracting little interest On the other hand, numerous mono- 
graphs have been published by English writers on particular 
points connected with the technique of statistical mvestigation, 
as was natural considering the excellence of the practical use 
made of statistics m the United Kingdom. 

With regard to the few earlier invasions of the domain of 
theory attempted by English writers, it may be observed that 
the authorities above mentioned were not unanimous Dr 
Guy as well as Sir Rawson W Rawson both claim that statistics 
is to be regarded as an independent science, apart from sociology, 
while Professor Ingram mam tamed that statistics cannot 
occupy a position co-ordinate with that of sociology, and 
that they “constitute only one of the aids or admmicula 
of science ” Sir Robert Giflen has also expressed himself 
adversely to the (ontinental doctrine that there is an in- 
dependent science of statistics, and this opinion appears to 
be the correct one, but, as Dr Guy and Sir Rawson W Rawson 
had the support of the great body of systematic teaching emanat- 
ing from distinguished continental statisticians m support ( f 
their view, while their opponents have so far only the obiter 
dicta of a few eminent men to rely upon, it appears needful to 
examine closely the views held by the continental authonties, 
and the grounds on which they are based 

The clearest and shortest definition of the science of statistics 
as thus conceived is that of M Block, who describes it as “ la 
science de Thomme vivant en soci6t6 en tant qu’elle peut €tre 
exprim 4 e par les chiffres ” He proposes to give a new name 
to the branch of study thus defined, namely “ demography ” 
Von Mayr’s definition is longer He defines the statistical 
science as “ die systematische Darlegung und Frorterung der 
thatsachlichen Voigange und der aus diesen sich ergebenden 
Gesetze desgesellschaftlichen mcnschlichen Lebensauf Gnmdlage 
quantitativer Massenbeobachtungen ” (the systematic statement 
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and explanation of actual events, and of the laws of man’s 
social life that may be deduced from these, on the basis of the 
quantitative observation of aggregates) Gabaglio’s view is 
practically identical with those adopted by von Mayr and Block, 
though It IS differently expressed He says “ statistics may be 
interpreted in an extended and m a restricted sense In the 
former sense it is a method, in the latter a science. As a 
science it studies the actual social-political order by means of 
mathematical induction ” Most German writers on the subject 
have endorsed the views of Block and von Mayr Among them 
may be mentioned Professors J Conrad, Lexis and Westergaard, 
but Dr Augst Meitzen of Berlin, a second edition of whose 
Geschtchte, Theoriemd Techntk det StatisUk was published m 
1903, makes a much less wide claim. In I ranee cpuiions are 
divided, Professors Andr6 Liesse and Fernand Faure and others 
accepting the view that statistics is essentially a method 

This discussion regxrding the nature of statistics is to a large 
extent a discussion about names There is really no difference 
of opinion among statistical experts as to the subject-matter of 
statistics, the only question being — Shall statistics be termed a 
science as well as a method ? That there ai e some investigations 
m which statistical procedure is employed which certainly 
do not belong to the domam of the supposed statistical science 
IS generally admitted But, as already shown, an attempt lias 
been made to claim that the phenomena of human society, or 
some part of those phenomena, constitute the subject-matter 
of an mdependent statistical science. It is not easy to see why 
this claim should be adnutted. There is no reason either of 
convenience or logic why the use of a certain scientific method 
should be held to have created a science m one depiartment of 
inquiry, wh»le in others the said method is regarded merely as 
an aid in investigation carried on under the superintendence 
of a science already in existence It is impossible to get over 
the fact that in meteorology, medicine and other physical 
sciences statistica' inquiries are plainly and obviously examples 
of the employment of a method, like microscopy, spectrum 
analysis, or the use of the telescope Why should the fact of 
their employment in sociology be considered as authorizing 
the Classification of the phenomena thus dealt with to form a 
new science ? 

Ihe most effective argument put forward by the advocates 
of this view is the assertion that statistics are merely a conve- 
nient aid to investigation m the majority of sciences, but are the 
sole method of inquiry in the case of sociclogy When, indeed, 
it is tested by reference to the important class of social facts 
which are named economic, it becomes olmous that the argu- 
ment breaks down Economics is a branch — the only scientific- 
ally organized branch — of sociology, and statistus are largely 
used in it, but no one, so far as we are aware, has proposed to call 
economics a department of statistical science 

Although, however, the above considerations forbid the 
acceptance of the continental opinion that the study of man in 
the social state is identical with statistics, it must be admitted 
that without statistics the nature of human society could never 
become known I or society is an aggregate, or rather a congeries 
of aggregates Not only that, but the mdividuals composing 
these aggregates are not in juxtaposition, and what is, from the 
sociological point of view, the same aggregate or organ of the 
“ body politic ” is not always composed of the same individuals 
Constancy of social form is maintained concurrently with the 
most extensne changes m the collocation and identity of the 
particles composing the form A “ nation ” is really changed, 
so far as the mdividuals composing it are concerned, every 
moment of time by the operation of the laws of population 
But the nation, considered sociologically, remains the same 
in spite of this slow change in the particles composing it, just 
as a human bemg is considered to be the same person year by 
ear, although year by year the particles formmg his or her 
ody are constantly being destroyed and fresh particles substi- 
tuted Of course the analogy between the life of a human being 
and <^he life of a human community must not be pressed too far 
Indeed, in several respects human communities more nearly 


resemble some of the lower forms of animal life than the more 
highly organized forms of animal ex^tence There are organ- 
isms which are fissiparous, and when cut in two form two fresh 
independent organisms, so diffused is the vitality of the onginal 
organism , and the same phenomenon may be observed in regard 
to human communities 

Now the only means whereby the grouping of the individuals 
forming a social organism can be ascertained, and the changes 
in the groups year by year observed is the statistical method 
Accordingly the correct view seems to be that it is the junction 
of this method to make perceptible facts regarding the consti- 
tution of society on which sociology is to base its conclusions It 
IS not claimed, or ought not to be claimed, that statistical inves- 
tigation can supply the whole of the facts a knowledge of which 
will enable sociologists to form a correct theory of the social life 
of man The statistical method is essentially a mathematical 
procedure, attemptmg to give a quantitative expression to 
certain facts, and the resolution of differences of quality into 
differences of quantity has not yet been effected, even m chemical 
science In sociological science the importance of differences 
of quality is enormous, and the effect of these differences on 
th" conclusions to be drawn from figures is sometimes neglected, 
or insufficiently recognized, even by men of unquestionable 
ability and good faith The rrajority of politicians, social 
“ reformers ” and amateur handlers of statistics generally are m 
the habit of drawing the conclusions that seem good to them 
from such figures as they may obtain, merely by treating as 
homogeneous quantities which are heterogeneous, and as com- 
parable cjuantities which are not comparable Even to the 
conscientious and intelligent mquirer the difficulty ot avoiding 
mistakes in using statistics prepared by other persons is very 
great There are usually “pit-falls” even in the simplest 
statistical statement, the position and nature of which are known 
only to the persons who have actually handled what may be 
called the “ raw-material ” of the statistics in question, and in 
regard to complex statistic al statements the “ outsider ” cannot 
be too careful to ascertain from those who compiled them as 
far as possible what are the pomts requiring elucidation 

The StahsUcal Method — This method is a scientific procedure 
(i) whereby certam phenomena of aggregation not perceptible 
to the senses are rendered perceptible to the intellect, and (2) 
furnishing rules for the correct perfo^raance of the quantitative 
observation of these phenomena The class of phenomena of 
aggregation referred to mcludes only such phenomena as are 
too large to be perceptible to the senses It does not, eg 
include such phenomena as are the subject-matter of micro- 
scopy Things which are very large are often quite as difficult 
to perceive as those which are very small A familiar example 
of this IS the difficulty which is sometimes experienced in finding 
the large names, as of countnes or provinces, on a map Of 
course, the terms “ large,” “ too large,” “ small ” and “ too 
small ” must be used with great caution, and with a clear com- 
prehension on the part of the person using them of the standard 
of measurement implied by the terms in each particular caste 
A cartful study of the first few pages of De Morgan’s Differ evited 
and Integral Calculus will materially assist the st udent of statis- 
tics m attammg a grasp of the principles on which standards 
of measurement should be formed It is not necessary that 
he should become acquamted with the calculus itself, or even 
possess anything more than an elementary knowledge of mathe- 
matical science, but it is essential that he should be fully con- 
scious ol the fact that “ large ” and “ small ” quantities can 
only be so designated with propriety by reference to a common 
standard It is also necessary that he should be acquainted 
With the theory of probability as applied to statistical investi- 
gations, the need of which is well set forth by Mr A L Bowley 
in Part II of his work, already referred to, and by other writers 
Valuable mstruction on this technical subject can be obtained 
from monographs by Professor F. Y. Edgeworth, Professor Karl 
Pearson, Dr John Venn, Mr Udney Yule and manv other 
contributors to the Transactions of the Royal Society, the 
Journal of the Royal Stattsiical Society, the Economic Journal, 
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the Quarterly Journal of Economics, and similar publications in 
different countries 

Sources whence Stahstics are Derived — The term " statistics " 
m the concrete sense means systematic aiTangcmcnts of figures 
representing " primary statistical quantities " A primary statiS' 
tical quantity is a number obtained from numbers representing 
phenomena, with a view to enable an observer to perceive a certain 
other phenomenon related to the former as whole to paits They 
represent either a phenomenon of existence at a given point of time 
or a phenomenon of accretion during a given penod As examples 
may oe mentioned the number of deaths in a given district during a 

e ven time, the number of pounds sterling received by the London A 
orth Western railway during a given time, and the number 
of ” mches of ram ” that fell at Greenwich during a given time 
Other examples are the number of tons of pig iron lying m a par- 
ticular store at a given date^ the number of persons residing (the 
term " residing " to be specially defined) in a given territory at a 
nven date, and the number of pounds sterling representing the 
private deposits '' of the Bank of England at a given date 
Primary statistical quantities are the result of labours carried 
on cither (A) by governments or (B) by individuals or public or 
private corporations 

A Government Statistics — i A vast mass of statistical material 
of more or less value comes into existence automatically in modern 
states in consequence of the ordinary administrative routine of 
departments To this class belong the highly important statistical 
information published m England by the registrar-general, the 
returns of pauperism issued by the local government board, the 
reports of inspectors of piisons, factones, schools, and those of j 
sanitary inspectors, as well as the reports of the commissioners of 
the i.jsloms, and the annual statements of tride and navigation 
prepared by the same olhcials There are also the various returns 
compiled and issued by the board of trade, which is th( body most 1 
nearly resembling the statistical bureaus with which most foreign I 
governments are furnished Most of the government depirtimnts 
publish some statistics lor which they aic solely n sponsible as I 
regards both matter and form, and they are very jealous of their 
right to do so, a fact which is to some extent detrimentpl to that 
uniformity as to dates and periods which should be the ideal of a 
well organized system of statistics Finally may be mi iitioncd the 
very important set of statistical quintitics known as the budget, 
and the statistics pn pared and published by the commissioners of 
inland revenue, by the post office, and by the national debt com- 
missioners All these sets of primary statistical quantities arise 
out of the ordmiry work of departments of the public service 
Many of them have been m existence, in some form or other, ever 
since a settled government existed m the countiy There are 
records of customs receipts at London and other ports of the time 
of Edward III , covering a period of many years, which leave 
nothing to be desired in point of precision aiul uniformity It may be 
added that m my of these sets of figures are obtained in much the 
same form by all civilized govc’^nmcnts, and that it is often possible 
to compare the figures rdating to different countries and thus obtain 
evidence as to the sociological phenomena ot each, but in rtgard to 
others there are differences which make conipanson difficult 

2 Besides bting responsil le for the issue of what may be called 
administration statistics, all governments are in the habit of 
ordering from tunc to time special inquiries into &2>ceial subject^ 
of interest, either to obtain ailditional information nectlful for 
administrative purposes, or, in countries possessed of represintativc 
institutions, to sujqily statistics asked for by iiarhaments or eon 
grasses It is not necessary to refer particularly to this class of 
statistical information, except in the case of the census This is 
an inquiry of such great importance that it may be regarded as one 
of the regular administrative duties of governments, though as the 
census is only taken once in a series of yeais it must be mentioned 
under the head of occasional or special inquincs undertaken by 
governments In the United Kingdom the work is done by the 
registrars general who are in office when the penod for hiking the 
census comes round On the Continent the work is earned out 
by the statistical bureaus of each country — except France, where 
it IS under the supervision of the minister of the intenor The 
new regulations as to income tax ass« ssment and the new land 
taxes will furnish the government with much fresh information 
as to meomes , and the census of production ordered in the 
session of 1907 and already carried out as regards a number of 
trades will also be useful 

B The primary statistical quantities for which individuals or 
corporations are responsible may be divided into three categories 
I Among those which are compiled in obedience to the law of 
the land are the accounts furmshed by municipal corporations, by 
the Bank of England, by railway, gas, water, banking, insurance 
and other public compames making returns to the beard of trade, 
by trades unions, and by other bodies which are obliged to make 
returns to the registrar of friendly societies The information 
thus obtauned is published in fi U by the departments receiving it, 
and IS also furnished by the companies themselves to their pro- 
prietors or members 

2 An enormous mass ot statistical information is furmshed 


voluntarily by public companies in the reports and accounts 
which, in accordance with their articles of association, are pre- 
sented to their proprietors at stated intervals With these statistics 
may be classed the figures furnished by the various trade associa- 
tions, some of them of groat imiiortance, such as Lloytl s, the 
London Stock Exchange, the British Iron Trade Association, the 
London Corn Exchange, the Institute of B inkers, the Institute 
of Actuines, and other s irh bodies too numerous to mention 

3 I here are cases in which individuals have devoted themselves 
with more or less success to obtaining original statistics on special 
points The great work done by Messrs B< hm and Wagner in 
arriving at an approximite estiniitc of the population of the earth 
does not belong to this category, though its results are really primary 
statistical quantities Msny of those n suits have not been arrived 
at by a direct process of enumeration at all, but by ingenious 
processes of inference It need hardly bo said that it is not easy 
for inomduals to obtain tnc rnatenals for any pnmajry statistical 
quantity of importance, but it has been done in some cases with 
success The investigations of Mr Charles Booth into labour and 
wages questions, earned out with care over many years, are a 
remarkable example of this 

Operations Performed on Primary Statistical Quantities — Only 
a brief description of matters conneett d with the technique of the 
statistical method can be given m this article In order to form 
statistics properly so called the primary statis*^ical quantities must 
be formed into tables, and m the formation of these tables lies the 
art of the statistician It is not a vtry difficult art whin the 
principles relating to it have b< « n properly grasped, but those who 
arc unfamiliar with the subject are ajit to underrate the difficulty 
of correctly practising it 

Simple Tables — The first thing to be done in the construction 
of a table is to form a clear idea of what the table is to show, and 
to ( xjirtss that idi a m accurate language This is a matter which 
13 often neglected, and it is a source of much waste of time and ■ 
occasion vUy of misajijiri hcnsion to those who liave to study the 
figures thus presented No table ought to be considered complete 
without a " beading '' accurately desenbmg its contents, and it is 
frequently necessary that such he'idings should bo rather long It 
has been said that " you can prove anything by statistics '' This 
Stitt ment is, of course, absurd, taktn absolutely, but, like most 
assertions which are widely believed, it has a gram of truth in it 
If this popular saying ran ' you can prove anything by tables with 
slovenly and ambiguous headings," it might tie assented to without 
hesitation The false " statistical " facts which obta.n a hohl of 
the public mind may often be traced to some widely circulatetl 
table, to which, cither from stupidity or can Itssness, an erroneous 
or inaccurate heading " has been affixed 

A statistical tabic m its simplest form consists of " pnmanes " 
representing phoriomen.i of the same cl iss, but existing at different 
ixnnts of tune, or coming into existence during diflerent portions 
of time Tins is all that is csstntial to a table, though other things 
are usually added to it as an aid to its comprehension A table 
stating the number of persons residing m each county of England 
on a given day of a given year, and also, m another column, the 
conesponding numbers for the same counties on the corresponding 
day of the tenth year subsequently, would be a simple tabuLar 
statement of the geniral facts regarding the total population of 
those counties supplied by two successive censuses Vanous 
figures might, however, be added to it which would greatly add to 
its clearness There might bo columns showing the increase or 
decrease for each county and for the whole kingdom during the 
tin years, and another column showing what proportion, expressed 
in percentages, these increases oi decreases ' ore to the figures for 
the earlier of the two years Then there might bo two columns 
showing what projiortions, also expressed as percentages, the 
figures for each county boro in each year to the figures for the 
whole kingdom The ninc-column table thus resulting would 
still be siinjilc, all tho figures being merely explicit assertions of 
facts which are contuiuel implicitly m the original " primaries ” 

Complex Tables —-Suppose now we have another table precisely 
similar in form to the first, and also relating to the counties of 
England, but giving tho number of houses existing in each of them 
at the same two dates A combination of the two would form a 
complex table, and an application of the processes of arithmetic 
would make evident a number of fresh facts, all of which would be 
implied in the table, but would not be obvious to most people until 
explicitly stated 

The technical work of the statistician consists largely in operations 
of which the processes just referred to are types 

Proportions most usual and the best mode of expressing 
the proportion borne by one statistical quantity to another is to 
state it as a percentage In some cases another method is adopted. 
VI/ that of stating tho proportion in the form " one m so many 
This method is generally a bad one, and its use should be dis- 
couraged as much as possible, the chief reason being that the 
changing jiortion of this kind of proportional figure becomes greater 
or less inversely, and not directly, as the phenomenon it represents 
increases or diminishes 

Averages — Averages or means are for statistical purposes 
divided into two classes, the arithmetical and weighted An 
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arithmetical mean is the sum of all the members forming the senes 
of figures under consideration divided by their number, without 
reference to their weight or relative impo^nce among themselves 
A weighted mean is the sum of such figures divided by their 
number, with due allowance made for their weight An example 
will make this clear, and the simplest example is taken from a 
class of statistical quantities of a peculiar kind, viz prices The 
pnee of a given article is the approximate mathematical expression 
of the rates, m terms of money, at which exchanges of the article 
for money were actually made at or about a given hour on a given 
day A quotation of prue such as appears in a daily price list is, 
if there has boon much fluctuation, only a very rough guide to the 
actual rates of excliango that have been the basis of the successive 
bargains making up the day s business But let us suppose that 
the closing price each day may be accepted as a fair representative 
of the day's transactions, and let us further suppose that we desire 
to obtain the average price for thirty days Now, the sum of the 
prices in question divided by thirty would bo the arithmetical 
mean, and its weak point would be that it made no allowance for 
the fact that the business done on some days is much larger than 
that done on others, m other words, it treats tht m as being all of 
equal weight Now if, as is actually the case in some markets, 
wo have a daily account of the total quantities sold wo can weight 
the members accurately, and can then obtain their weighted mean 
Ihere are cases in which tho careless use of arithmetical means 
misleads tho student of tbo social organism seriously It is often 
comparatively easy to obtiin arithmetical means, but difficult to 
obtain weighted means Inferences based on the former class 
of average ^ould be subjected to the most rigid invv-stigation 
There are many methods of weighting averages, for descriptions 
of these statistical processes tho reader must bo referred to the worKs 
on the technique of statistics In ch v of Mr Bowley s volume 
tho subject is dealt with in a manner suitable for students 

Before closing this short survey of tho very important subject of 
averages or means, it is needful to discuss briefly the nature of the 
phenomena which they may safely be regardeu as indicatmg, when 
they have been properly obtained Given a weighted mean of a 
senes of numbers referring to no matter what phenomenon, it is 
obvious that tho value of the mean as a type of tho whoh senes will 
depend entirely on the extent of divergence from it of the members of 
tho senes as a body If wo are told that there are in a certam district 
looo men. and that their average height is 5 ft 8 in , and .ire told 
notlung further about them, wo can make vanous hypotheses 
as to the structure of this body from tho point of view of height 
It is possible that they may consist of a rather largo number of 
men about 6 ft high, and a great many about 5 ft 5 m Or tho 
projiortions of relatively tall and short men may be reversed, that 
IS, there may be a rather largo number of men about 5 ft 4 in , 
and a moderate number of men about 5 ft ii in It is also possible 
that tht re may be very few mt n whoso height is exactly 5 it 8 in , 
and that the bulk of the whole body consists of two large groups — 
one of giants aud tho other of dwarfs Lastly, it is possible that 
5 It 8 in may really give a lair idea of the height of tho majority 
of the men, which it would do if (say) 660 of them were within an 
inch of that height, cither by excess or deficiency, while of the re- 
m under one half were all above 5 ft 9 111 and tho other half all 
below 5 ft 7 111 This latter supposition would most hktly bo 
found to be ajiproximatcly comet if thi men belonged to a race 
whose average hught was 5 ft 8 in , and if they had been collected 
by chance The extent of the diverge nee of the items composing 
an average from tho average itsdf miy be accurately measured 
and expnssed m percentages of the average, the algebraic signs -f 
and — being eraployc'^^ to indicate the direction of the vanation 
from the mean An average may, therefore, advantageously bo 
supplemented (i) by a figure showing what pioportion of the 
members from which it is derived differs from the average by a 
relativtly sm ill quantity, and (2) by figures showing the maximum 
and minimum deviations from the average The mt iiung of the 
term ‘ relatively small ’ must be considered independently in each 
investigation Fuller remarks on averages will be found m the 
works mentioned at the conclusion of this article 

Prices — Reference his already been made to tho peculiar class 
of statistical quantities known as prices Prices in their widest 
sense include all figures expressmg ratios of exchange In modern 
society the terms of exch mge are always expresseil in money, and 
the things for which money is exchanged are (i) concrete entities 
with physical attiibutes, such as iron or wheit, (2) immediate 
rights, such as those given by interest-bcarmg securities of all kmds, 
by bills of exchange, by railway or steamship contracts to carry 
either passengers or goods, and by bargains relative to the foreign 
exchanges, (3) continge nt rights, such as those implied in policies 
of insurance All these rates of exchange belong to the same 
category, whether they are fixed within certain limits by law, as 
in the case of railway charges, or are left to be determined by the 
“ higgling of the market " All these cases of price may con- 
ceivably come withio the operation of the statistical method, but 
the only matter connected with pnee which it is necessary to refer 
to here is the theory of the index number 
Index Numbers — The need for these became conspicuous during 
the investigations of Tooke, Newmarch and others into the general 


cycLcal movements of the pnees of commodities, and to construct 
a good system of these may bo said to be one of the highest tcchmcal 
aims of tho statistical method In comparing the pnets of different 
years it was soon observed that, though whole groups of articles 
moved upwards or downwards simultaneously, they did not all 
move in the same proportion, and that there were nearly always 
cases m which isolated articles or groups of articles moved in tne 
opposite direction to the majority of articles The problem pre- 
sented to statisticians therefore was, and is, to devise a statistical 
expression of the general movement of prices, in which all prices 
should be adequately represented The first rough approximation 
to the desired result was attained by ttmg down the percentages 
representing the movements with their proper algebraic signs 
before them, and adding them together algebraically ITie total 
with its proper sign was then divided by the numb^ of articles, 
and the quotient represented the movement in the prices of the 
whole body of articles during the period under consideration It 
was soon soon, however, that this procedure was fatally defective, 
inasmuch as it treated all prices as of equal weight Cotton weighed 
no more than pimento, and iron no more than umbrellas Accord- 
ingly an improvement w.is made in the procedure, first by giving 
tho prices of several different articles into which cotton, iron and 
other important commodities entered, and only one price each in 
the case of the minor articles, and secondly by fixing on the price 
of some one article representing iron or cotton, and multiplying 
it by some number selected with the view of assigning to these 
articles their proper wiights relatively to each other and to the 
rest The objocnon to ^Ih these plans is the same — that the 
numbers attached to tho various articles or groups of articles 
arc purely arbitrary, and attempts have been made to obtain 
what may be called natural index numbers, the most successful 
so far being that of Sir Robert Giffcn, whoso index numbers were 
obtained from the declared values of the imjxirts or exports into 
or from the United Kingdom of the articles whose pnees are dealt 
with In the case of both imports and exports Sir Robert worked 
out the proportion borne by the value of each article to the total 
value for a senes of years Deducting the " iinenumerated " 
articles, a senes of numbers was thus obbiined which could be used 
as the moans of weighting the pnees of tho articles in an investiga- 
tion of a movement of prices This procedure is no doubt sus- 
ccjitible of further improvement, like its predecessors 'The index 
numbers tirepared and published every month by the Economist, 
and by Mr Augustus Sauerbeck, winch are weighted, arc of great 
value, owing to the frequency of their appeal ance they make it 
possible to watch the tendency of prices closely 

The Desirability of Increased Uniformity in btatistics — One of the 
most serious difficulties in connexion with statistical investigations 
IS the variety of the modes in which jmmancs of the same order 
are obtained, as regards dates and periods This is a matter of 
which all persons who have occision to use statistics are made 
pimfully aware from time to time Some attempts have lately 
been made to introduce more haimony into the olhcial statistics 
of the United Kingdom, and many years ago i committee of the 
treasury sat to inquire into the matter llu committee received 
i good deal of evidonee, and presented a report, from which, how- 
ever, certain members of tho committee dissented, preftri^ng to 
exjirtss their views sejiaratcly ITio evidence will bo found very 
interesting by all who wish to obtain an insight into the genesis 
of the offici il statistics of the country 

Ihe International Institute of Statistics — ^Thc absence of uni- 
formity in statistics which is felt m England is not so marked in 
foreign countries, where the principle of centralization in arrange- 
ments of a jiolitical character is more powerful In several con- 
tinental countiies and in the United States there arc statistical 
bureaus with definite duties to perform In the United Kingdom, 
as already remarked, the nearest approach to a central statistical 
office 13 the commercial and statistical department of the board of 
trade, on which tho work of furnishing such statistics as are not 
definitely recognized as within the province of some other state 
depirtment usually falls Vanous attempts have been made 
to introduce more uniformity into the statistics of all countnes 
It was with this object that 'tatistical congresses have met from 
time to time since 1853 An endeavour was made at the congress 
hrtd in 187b at Budapest to arrange for the publication of a system 
of international statistics each statistical bureau undertaking a 
special branch of the subject The expenment was however, 
foredoomed to be only a very partial success first because all 
countries were not then and are not yet furnished with central 
statistical offices, and secondly because the work which fell on 
tho offices in existrnce could only be performed slowly as the 
ordinary business of the offices necessarily left them little leisure for 
extra work In 1885 at the jubilee of the London Statistical 
Society a number of eminent statistical officials from all parts of 
the world except Germany were present, and the opjiortumty was 
taken to organize an international institute of statistics with a 
view to remedying the defects already ascertained to exist in the 
arrangements made by the congresses The only obstacle to secur- 
ing a proper representation of all countries was the absence of 
any German delegates, none of the official heads of the German 
statistical office being allowed to attend — apparently on political 



STATIUS. PUBLIUS PAPINIUS 8ii 


ffrounds Since then assurances of a satisfactory kind have been 
given to the German government that their servants would be m 
no way comimtted to any course disapproved by that government 
if they gave their assistance to the institute, fiom the formation 
of which It IS hoped that much advantage may result Tor in- 
formation as to the constitution and objects of the institute refe- 
rence may be made to a paper by the late Dr F X von Neumann- 
Spallart in vol i (1886) of the Bulletin de VinsMut international 
de statisHque (Rome, 1886) Meetings of the institute ha\e been 
held annually ever since its formation m various cities of the world 

Literature — E Blaschke, Vorlesungen uber mathematische 
Statistik {die Lehre von den statistischen Masszahlen) (Leipzig and 
Berlin 1906I , Maurice Block Traitl the orique et pratique de statistique 
(Paris, 1878), Luigi Bodio, Della Statistioa nei suoi lapporh colV 
economia politica, &.c (Milan, 1869), Arthur L Bowlcy Elements 
of Statistics (London, 1901) , J Conrad, " Statistik " Grundriss zum 
Studieren der politischen Oekonomie, vierter Teil, (2nd e<l , Jena, 
1902) [vierter Teil) , B.lderton (W Palm and Ethel M ) Primer of 
Statistics (London 1910), F Faurc, Elements dt statistique (Pans, 
1906), A Gabaglio Storia e teoria della statistica (Milan 1880), 
Max Haushotcr, Lehr- und Handbuch der Statishh (2nd cd Vienna, 
1882L K Knies, Lne Statistik als selbstundige Wissenschaft (Cassel, 
1850), A Liesse, La Staiistique (Pans, 190 -j)*, R Mayo-Snuth, 
Science of Statistics (1895), G von Mayr, Die GesetzmassigktU im 
Gesellschaftsleben (Munich 1877), abridged translation in Journ 
Roy 'itat Soo (Sept 1883), idim, Statistik und Gesellschaftslchre, 
pi 1 and 11 (Prciburg 1897), A Meitzen G' schicTite, Theorie und 
Technik der Statistik (2nd ed Stuttgart and Berlin 1903), A 
Quetelet, various works, but especially that entitled Sur 1‘homme et 
le d&veloppcment de ses facuttis, ou Essai de physique soctale (Pans, 
1837), and Letters on the Theory of Probability y id<m Lettres d 
s a r le due rignant de Saxe-Coburg et Gotha sur la throne des 
probabilitfs (Bruss Is 1846) , A C L Schsthe Bai und Leben des 
socialen horpers (Tubingen, 1881), especi illy pt 11 pp 403 seq , 
and pt iv pp 493 sqq , Her be it Spencer, Principles of Sociology 
(London 1877) especiall> pt 11 p 405 seq , A Wagner, article 
“Statistik” in Buntsclui-Brattr s ^taatsworU rbitch vol x, H 
Wester guard. Die Grundzuge der Ineorie der Statistik (Jena 1890) 

(W Ilo) 

STATIUS, PUBLIUS PAPINIUS (c a r> 45-96), I atm poet, 
was bom at Naples He wts, to a great extent, devoted by 
birth and training to the profession of a poet The Statu were 
of Graeco-Campanian origin, and were of gentle extraction, 
though impoverished, and the family lecords were not without 
political aistinctions The poet’s ftther taught with marked 
success at Naples and Rome, and from boyhood to age he proved 
himself a champion m the poetic tournaments which formed an 
important part ot the amusements of tne early empire The 
younger Statius declares that his father was in bus time equal 
to any literary ta^k wherner in prose or verse Probafily 
the poet mhented a inoacst eompetence and was not under the 
necessity of begging his bread from wealthy patrons He cer- 
tainly wrote poems to order (as Silvae, 1 i, 2, 11 7, and 111 4), 
but there is no indii ation that the material return for them was 
important to him, in spite ot an allusion in Juvenal’s seventh 
satire Of events m the life of Statius we know little From 
his boyhood he was victorious in poetic contests — many times 
at his native city Naples, thricc at Alba, where he received the 
golden crown from the hand of the cmpiror Domitian But 
at the great Capitoline competition (probably on its third cele- 
bration in 94 A D ) Statius failed to win the coveted chaplet of 
oak leaves No doubt the extraordinary popularity of his 
1 hebais had led him to regard himself as the supreme poet of 
the age, and when he could not sustain this reputation m the 
face of rivals from all parts of the empire he accepted the judges’ 
verdict as a sign that his day was past, and retired to Naples, 
the home of his ancestors and of his own young years We still 
possess the poem he addressed to his wife on this occasion {Silv 
111 5) There are hints in this poem which naturally lead to the 
surmise that Statius was suffering from a loss of the emperor’s 
favour, he may have felt that a word from Domitian would 
have won for him the envied garland, and that the word ought 
to have been given In the preface to book 1 v of the Silvae there 
is mention of detractors who hated our poet’s style, and these 
may have succeeded in inducing a new fashion in poetry at court 
Such an eclipse, if it happened, must have cut StaLus to the 
heart He appears to have relished thoroughly the role of 
court-poet The statement sometimes made that the elder 
Statius had been the emperor’s teacher, and had received many 


favours from him, so that the son inherited a debt ot gratitude, 
seems to have no solid foundation Statius lauds the emperor, 
not to discharge a debt, but rather to create an obligation 
His flattery is as far removed from the gentle propitiatory tone 
of Quintilian as it is from the coarse and crawling humili ition 
of Martial It is m the large extravagant style of a nature m 
itself healthy and generous, which has accepted the tlume and 
left scruples behind In one of his prefatory epistles Statius 
declares that he never allowed any work of his to go forth 
without invoking the godhead of the divine emperor Stitius 
had taken the full measure of Domitian’s gross taste, and, 
presenting him with the rodomontade which he loved, puts 
conscience and sincerity out of view, lest some uneasy twmge 
should mar his master’s enjoyment But m one poem, that in 
which the poet pa)s his due for an inviLvtion to the imperial 
table, we have sincerity enough Statius rltarly feels all the 
raptures he expresses He longs for the power of him who told 
the tale of Dido’s banquet, and for the voice of him who sang 
the feast of Alcinous, that he may give forth utterance worthy 
of the lofty theme The poet seemed, he says, to dme with 
great Jove himself and to receive nectar from Ganymede the cup- 
bearer (an odious reference to the imperial favourite Earinus) 
All his life hitherto has been barren ard profitless Now only 
has he begun to live in truth Ihe palace struck on the poet’s 
fancy like the very hall of he ivcn, nay, Jove himself marvels at 
Its beauty, but is glad that the emperor should possess such an 
earthly habitation, he will thus feel less desire to seek his 
destined abode among the immortals m the skies Yet even so 
gorgeous a palace is all too mean for his greatness and too small 
for his vast presence “ But it is himself, himself, that my eager 
eye has alone time to scan He is like a resting Mars or Bacchus 
or Abides ” Martial too swore that, were Jove and Domitian 
both to invite him to dinner for the same day, he would prefer 
to dine with the g'-cater potentate on the earth Martial and 
Statius were no doubt supreme among the imperial flatterers 
Each was the other’s only serious rival It is therefore not 
surprising that neither should breathe the other’s name Ev en 
if we eoula by any stretch excuse the bearing of Statius towards 
Domitian, he could never be forgiven the poem entitled “ Ihe 
Hair of Flavius Earinus,” Domitian’s Ganymede {Silv 111 4), 
a poem than which it would be hard to fnd a more repulsive 
ex tmple of real poetical talent defiled for personal ends Every- 
thing points to the conclusion that Statius did not survive his 
emperor — that he died, in fact, a short time after leaving Rome 
to settle in Naples Apart from the emperor and his minions, 
the friendships of Statius with men of high station seem to ha\ e 
been maintained cn fairly equal terms He was clearly the 
poet of society m his day as well as the poet of the court 

As poet Statius unquestionably shines in many respects when 
compared with most other post-Augustans He was bom w th 
exceptional talent, and his poetic expression is, with all its faults, 
richer on the whole and less forced more buoyant and more felici- 
tous, than 13 to be found generally in the Silver Age of Latin poetry 
Statius IS at hiS best m his occasional verses the Silvae which 
have a character of their own, and in their best parts a charm of 
them own The i^itle was proper to verses of rapid worknnin hip 
on everyday themes Statius prided himself on his povers of 
improvisation and h** seems to have been quite equal to the feat, 
which Horace descnocs of dictating two hundred lines 111 an hour 
while standing cn one leg Ihe improvasatore was in high honour 
among the later Greeks, as Cicero^s speech for the jxict Arehi is 
indicates, and the poetic contests common in the early empire did 
much to stimulate ability of the kind It is to their velocity that 
the poems owe their comparative freshness and freedom along with 
their loose texture and their inequality There are thirty-two 
poems tiivioed into nve books each with a oedicatorv epistle 
Of nearly four thousand lines which the books contain more than 
five sixths are hexameters Four of the pieces (containing about 
450 lines; are wri den in tue hendu'asyllabic metre, the " tiny 
metro of Catullus ' ana there is one Alcaic ^nd one Saophic ode 
The subjects oi the St^vae are very vanous Five poems are 
devoted to flattery of the emperor and his lavourites, but of these 
enough has already been said Six are lamentations for deaths 
or consolations to survivors Statius seems to have felt a specia* 

! )nde in this class of lus productions, ami certainly, not with st"' nd- 
ng the excessive and conventional employment of pretty mvlho- 
lo^cal pictures, with otner afiectations, he sounds notes of pai hos 
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such as only come from the true poet There are oftentimes traits of 

an almost modern domesticity m these verses, and Statius, the child- 
less, has here and there touched on the charm of childhood 111 lines 
for a parallel to which, among the ancients we must go, strange to 
say, to his rival Martial One of tuo eptcedta, that on Pnscilla 
the wife of Abascantus, Domilian's frcedmaii [Stlv v i), is full of 
interest for the picture it presents of the ofliciu activity of a high 
officer of state Another group of the Stlvae give picturesque 
descriptions of the villas and gardens of the poet's friends In 
these wc have a more vivid representation than elsewhere of the 
surroundings amid winch the grandees of the earW empire lived 
when they took up their abode in the country It was of these 
pieces that Niebiihi thought when he said that the poems of Statius 
arc charming to read in Italy They exhibit better even than 
Pliny’s well-known letteis, the passion of the rich Roman for so 
constructing Ins country house that light, air sun and leafage 
should subserve his luxury to the utmost, wlule scope was left 
for displaying all the resources of art which lus wealth enabled 
him to command As to the rest of the Stlvae, the congratu- 
latory addresses to friends are graceful but commonplace nor do | 
the jocose pieces call for special mention here In the “ Kalendae 
decernbres ’* we have a sti iking description of the gifts and amuse- 
ments provided by the emperor for the Roman population on the 
occasion of the ^tuniaha In his attempt at an epithaJamium 
[Silv 1 2) Statius IS forced and unhappy I3ut the birthday ode 
in Lucan’s honour {Stlv il 7) has, along with the accustomed 
exaggeration, many powerful linos, and shows high appreciation 
of preceding Latin poets Some phrases such as “ the untaught 
muse of high-souled Enmus " and " the lofty passion of sage 
Lucretius," are familiar words with all scholars The ode ends 
w’th a great picture of Lucan’s spirit rising afler death on wings of 
fame to regions whither only powerful souls can ascend scornfully 
surveying earth and snuHng at the tomb, or reclining in Elysium 
and singing a noble strain to the Pompeys and the Catos and all 
the " Pharsalian host," or with proud tread exploring Tartarus 
and listening to the wailings of the guilty and gazing at Nero 
pale with agony is his mother’s avenging torch glitters before his 
eyes it is singular to observe how thoroughly Nero had been 
struck out of the imperial succession as recognized at court, so that 
the " bald Nero " took no umbrage when his liatterCT-in-cUief 
profanely dealt with his predecessor’s name 
The epic poems of Statius are less interesting because cast in a 
commoner mould, but they deserve study in many respects They 
are the product of long elaboration Ihe Thebats which the poet 
says took twelve years to compose, is in twelve books and has 
for its theme the old " tale of Thebes " — the deadly strife of the 
Theban brothers There is also preserved a fragment of an AchtlUts, 
consisting of one book and part of another In the weary length 
of these epics there are many flowers of pathos and many httle 
finished gem-pictures, but the trammels of tradition, the fashionable 
taste and the narrow bars of education check continually the poet s 
flight Not merely were the materials for his epics prcscriwd to 
him by rigid custom but also to a great extent the method by which 
they were to be tre ited All ho could do was to sound the old 
notes with a distinctive itmbre of his own The gods must needs 
wage their wonted epic strife, and the men, their puppets, must 
dance at their nod, there must needs be heavenly messengers, 
portents, dreams miracles, single combats similes, Homeric and 
VirgiUan echoes^ and all the other paraphernalia of the conventional 
epic But Statius treats his subjects with a boldness and freedom 
which contrast pleasingly with the timid traditionahsm of Silius 
Italicus and the stiff scholasticism of Valerius Elaccus Tuo voca 
bulary of Statius is conspicuously rich, and he shows audacity 
often successful, in the use of words and metaphors At the same 
time he carried certain literary tricks to an aggravating pitch, in 

! ) irticular the excessive use of alliteration, and the misuse of mylho- 
ogical allusion Th< most well known persons and places are 
described by epithets or periphrases derived from some very remote 
connexion with mythology so that many passages are as dark as 
Heraclitus The Thebats is badly constructed The action of the 
epic 13 hindered and stopped by enormous episodes, one of which 
fills one sixth of the poem Nor had Statius a firm grasp or clear 
imagination of character So trying are the late ancient epics to 
a modern reader that he who has read any one of the three — 
Statius, Silius and Valerius Flaccus (Lucan stands apart) — will 
with difficulty be persuaded to enter on the other two Yet, if he 
honestly reads them all he can hardly fail to rank Statius the highest 
of the three by a whole sphere 

The edino pnneeps of the epics is dated 1470 of the Stlvae X472 
Notable editions since have Ix-tn those of Bernartius (Antwerp, 
>59')) Gronovms (1653) and Barth (1664) Recent texts are the 
Teubner (the Achtllets and Thebats by Kohlmann, the Stlvae by 
Baehrens) and that contained in the new edition of the Corpus 
poetarum lattnorum. and of the Stlvae only, texts by Klotz (X899), 
and Vollmer (X898), the last with an explanatory comment^ry 
Among editions of portions of Statius’s works, that of the Stlvae by 
Jeremiah Markland, fellow of Peterhouse in Cambridge (1728), 
deserves special attention A translation of the Stlvae with intro- 
duction and notes was published by D A Slater in 1908 (Oxford 
Library of Translationsl A critical edition of the Thebats and 


Achtllets was begun by O Muller (1870) oac not completed ’The 
condition of the text of the Stlvae is one of the most curious facts 
in the history of ancient literature Poggio discovered a MS at 
St Gallen and brought it into Italy This MS has disappeared, 
but from it are derived all our existing MSS , except one of the birth- 
day ode to I ucan, now at Florence, and of the loth century 
Polilian collated Poggio’s MS with the edttto prtneeps, and the 
collation has come down to us, and is the principal basis of the text 
The MSS of the epics are numerous, as was to be expected from their 
great popularity in the middle ages, to which Dante is witness 
(see Purg xxi where an interview with the shade of Statius is 
described at some length) (J S R ) 

STATUTE, a law made by the sovereign power ” in the state 
(see Act of Parli \ment) It forms a part of the lex sertpta, 
or written law, which by English legal authorities is used solely 
for statutory law, a sense much narrower than it bore in Roman 
law To make a statute the concurrence of the Crown and the 
three estates of the realm is necessary Thus a so-called statute 
of 5 Ric II c 5, directed against the I^llards, was afterwards 
repudiated by the Commons as passed without their assent 
The validity of a statute was indeed at times claimed for ordi- 
nances such as that just mentioned, not framed in accordance 
with constitutional rule, and was actually given to royal pro- 
clamations by 31 Hen VIII c 8 (1539) But this act was 
repealed by i Edw VI c 12, and since that time nothing but 
a statute has possessed the force of a statute, unless indeed cer- 
tain rules or orders depending ultimately for their sanction upon 
a statute may be said to have such force Examples of what 
may be called indirect legislation of this kind are orders in 
council (see Privy Council), by-laws made under the powers 
of the Public Health Acts, Municipal Corporation Acts and other 
acts, and rules of court such as those made under the powers 
of the Judicature Acts and acts of sederunt of the Court of 
Session 

The list of English statutes as at present existing begins with 
the Statute of Merton 1235 ^ Many of the earlier statutes arc 
known bv the names of the places at which they were passed, 
e g the Statutes of Merton, Marlbndge, Gloucester, Westminster, 
or by their initial words, e g Qtita Emptores, Ctrcumspecte Agatts 
The earbest existing statute roll IS 6 Edw I (the Statute of Glou- 
cester) After 4 Hen VII the statute roll ceased to be made 
up, and enrolments in chancery (first made in 1485) take its 
place Some of the acts prior to the Statute of Gloucester are 
of questionable authority, but have gained recognition by a 
kind of prescription 

All statutes were originally public, irrespective of their subject- 
matter The division into public and private dates from the 
reign of Richard III At present statutes are of four kinds, 
public general acts, public local and personal acts, private acts 
printed by the king’s printers and private acts not so printed The 
division into public general and public local and personal rests 
upon a resolution of both Houses of Parliament m 1798 In 18x5 
a resolution was passed m accordance with which private acts 
are printed, with the exception of name, estate, naturalization 
and divorce acts The last two are now practically superseded 
by the provisions of the Divorce Act 1857 (except as to Ireland 
and India), and the Natuialization Act 1870 Since 1815 it 
has been usual to refer to public general acts by Arabic numerals, 
<?g 3 Edw VII c 21, public local and personal acts by small 
Roman numerals, eg 3 Edw VII c xxi Each act is strictly 
but a chapter of the legislation of the session, which is regarded 
as composing a single act divided into chapter^ for convemence, 
the chapters themselves being also called acts The citation of 
previous acts is provided for by 13 & 14 Vict c 21, s 3 It is 
now usual for each chapter or act to contam a short title by 
which it may be cited, e g the Elementary Education Act 1870 
The Short Titles Act 1892 created short titles for numerous 
single acts and groups of acts, and since then it has been usual 
to ate acts and groups by then: short titles — where possible — 

* Ruffhead's edition of the statutes begins with the Magna Carta 
of 1225 But in the Revtsed Statutes that form of Magna Carta 
which 13 now law appears as a statute of the year 1297 It is often 
kuoivn as Confirmatto cartarum. and is a recital and confirmation 
by Edward I of the chief provisions of John's charter 



STATUTE 813 


father than by the year of the reign 8 & 9 Vict c 1x3, s 3, 
makes evidence the king’s printers’ copies of private and locd 
and personal acts A private act not punted by the king’s 
printers is proved by an exam ned copy of the parliament roll 

A public act binds all subjects of the realm, and need not be 
pleaded (except where the law from motives of policy specially 
provides for pleading certain acts, as m the defences of not 
guilty by statute, the Statute of Frauds and the Statute of 
Limitations) A private act must generally be pleaded, and 
does not as a rule bind strangers to its provisions Formerly 
an act took effect from the first day of the session in which it 
was passed The hardship caused by this technical rule has 
been obviated by 33 Geo III c 13, b> which a 1 act takes effect 
from the day on which it receives the royal assent, where no other 
date is named This has been held to mean the beginning of the 
day, so as to govern all matters occurring on that day An 
act cannot in the strict theory of English law become obsolete 
by disuse Nothing short of repeal can limit its operation The 
law has, however, been interpreted m many cases with somewhat 
less rigour In the case of a prosecution for blasphemy in 1883 
(R V Ramsay) Lord Coleridge said, " though the principles of 
law remain unchanged, yet (and it is one of the advantages 
of the common law) their application is to be changed with the 
changing circumstances of the times ” ^ This would be applica- 
able as much to the interpretation of statutes as to other parts 
of the common law The title, preamble and marginal notes 
are strictly no part of a statute, though they may at times aid 
its interpretation 

Besides the fourfold division above mentioned, statutes are 
often classed according to their subject-matter, as perpetual 
and temporary, penal and beneficial, imperative and directory, 
enabling and disabling Temporary acts are those which expire 
at a date fixed in the act itself Thus the Army Act is passed 
annually and continues for a year, the Ballot Act 1872 expired 
at the end of 1880, and the Regulation of Railways Act 1873 
at the end of five vears By means of these temporary acts 
experimental legislation is rendered possible in many cases 
where the success of a new departure in legislation is doubtful 
In every session an Expiring Laws Continuance Act is passed 
for the purpose of continuing (generally for a year) a consider- 
able number of these temporary acts By 48 Geo III c 106 a 
continuing act is to take effect from the date of the expiration 
of a temporary act, where a bill for continuing the temporary act 
IS in parliament, even though it be not actually passed before 
the date of the expiration Penal acts are those whi' h impose 
a new disability, beneficial, those which confer a new favour 
An imperative statute (often negative or prohibitory in its 
terms) makes a certain act or omission absolutely neces<;ary, 
and subjects a contravention of its provisions to a penalty A 
directory statute (generally affirmative in its terms) recom- 
mends a certain act or omission, but imposes no penalty on non- 
observance of Its provisions To determine whether an act is 
imperative or diiectory the act itself must be looked at, and 
many mce questions have arisen on the application of the rule 
of law to a particular case Enabling statutes are those which 
enlarge the common law, while disabling statutes restrict it 
This division is to some extent coincident with that into bene- 
ficial and penal Declaratory statutes, or those simply m 
affirmance of the common law, were at one period not uncommon 
but they are now practically unknown The Treason Act 1351 
IS an example of such a statute Statutes are sometimes passed 
in order to overrule specific decisions of the courts Examples 
are the Factors Act 1877, the Territorial Waters Jurisdiction 
Act 1878, the Married Women’s Property Act 1893, the Trade 
Disputes Act 1906 

The construction or interpretation of statutes depends partly 
on the common law, partly on statute The mam rules of the 
common law, as gathered from the best authorities, are these 

1 This opinion carries out to a certain extent the view of Locke, 
who in article 79 of his Carolina Code recommended the detenrnna- 
tion of acts of the legislature by effluxion of time after a hundred 
years from their enactment 


(1) Statutes are to be construed, not according to their mere letter, 
but accordmg to the intent and object with which they were made 

(2) The relation of the statute to the common law is to be considered 

In the words of the resolution of the Court of Exchequer m Heydon's 
case, 3 Coke's Rep 7, the points for consideration are ‘ (a) What 
was the common law before the making of the act ? (b) What was 
the nuschief and defect against which the common law did not 
proviae ? (c) What remedy the parliament hath resolved and 

appointed to cure the disease of the Commonwealth ? (d) The true 
reason of the remedy " (3) Beneficial or remedial statutes are to 

be liberally, penal more strictly, construed (4) Other statutes 
jn pan materia are to be taken into consideration (5) A statute 
which treats of persons of inferior rank cannot by general words 
be extended to those of superior rank (6) A statute docs not bind 
the Crown, unless it be named then in (7) Where the provision 
of a statute is general, everything necessary to make suca provision 
effectual is implied (8) A later statute repeals an earlier, as far 
as the two are repugnant, but if they may stand together repeal 
will not be presumed (9) There is a presumption against creation 
of new or ousting of existing jurisdictions, against impairing obliga- 
tions, against rt trosjiective effect, against violation of international 
law, against monopolies, and in general ag iinst what is inconvement 
or unreasonable (10) If a sUtute inflicts a penalty, the penalty 
implies a prohibition of the act or omission for which the penalty 
IS imposed Whether <-hc remedy given by statute is the only one 
depends on the words of the particular act In somi cases an action 
or an indictment will he, m others the statu torv remedy, generally 
summary, takes the place of the common law remedy In some 
instancts the courts have construed the imposition of a penalty 
as operating not to invalidate a contract but to create a tax upon 
non-compliance with the terms of the statute The Interpretation 
Act 1889 provides an authentic interpretation for numerous words 
and phrases of frequent occurrence in statutes In addition to 
these general provisions most statutes contain an interpretation 
clause or interpretation clauses dealing with speeial words or phrases 
A very detailed example is s 742 of the Merchant Shipping Act 
1894 

The earlier acts are generally simple in character and language, 
and comparatively few m number At present the number passed 
every session is enormous, in the session of 190b it was 58 general 
and 212 local and personal acts, the former being under the avtrage 
Without going as fir as to concede with an eminent legal authority 
that of such legislation three fourths is unrecissary and the other 
fourth mischievous it may be admitted that the immense library 
of the stitutes would lx but a traekless deseit without tiust worthy 

f 'uides Revision of the statutes was evidently regarded by the 
egi'lature as desirable as early as 1^63 (see the preamble to 5 Eliz 
c 4) It was d« minded by a petition of the Commons in 1610 
Both Coke and Bacon wire employed for some time on a commission 
for revision In 1861 was passed the first of a long senes of Statute 
Law Revision Acts The most important action, however, was 
the nomination of a revision committee by Lord Chancellor Caims 
m x868, the practic il res ilt of which has been the issue of an edition 
of the Revised Statutes in eighteer volumes, bringing the revision 
of statute law down to 1886 Th s edition is of course subject to 
the disadvintage that it becomes less accurate every year as new 
legislation appears A Chronological Table and Index of the Statutes 
which are still law is published from time to time by the council of 
law reporting 

Ihe chief editions of the British statutes are the Statutes of the 
Realm printed by the king s printers, Ruffhead's and the fine folio 
edition issued from 1810 to 1824 in pursuance of an address from 
the House of Commons to Georgi HI 

Authorities — 'he safest authority is of course the Revised 
Statutes Chitty’s collection of Statutes of Pr actual Utility is a 
useful compilation Among the earlier works on statute law may 
be mentioned the readings and commentaries on statutes by great 
lawyers, such as the second volume of Coke s Institutes, Bacon s 
Reading on the Statute of Uses, Barrington's Obseivations on the more 
ancient Statutes from Magna Carta to the 21 Jac 1 c 27 (5th ed , 1796), 
and the Introduction to Blackstone's Commentaries Among the 
later works arc the treat ses of Dwarns (2nd ed , 1848) and bir P B 
MaxweU (3rd cd , 1905) and Hardcastlo (3rd ed , 1901) On the 
mtcqirctation of statutes, sec Lord Farnborough, The Machinery 
of Parliamentary Legislation (1881), Sir C P Ilbcrt, Legislative 
Methods and harms (1901), Sir H Thring, Practical Legislation, or 
the Composition and Language of Acts of Parliament (1902) 

Scotland 

The statutes of the Scottish parliament before the union differed 
from the English statutes in two important respects they were 
passed by the estates of the kingdom sitting together and not in 
separate houses, and from 1367 to 1090 they were discussed only 
after preliminary consideration by the lords of the articles * An act 

* 1 ho Scottish parliament from an early date discharged its func- 
tions by the aid of two committees known as the legislative and 
judicial committees The legislative committee were termed lords 
of the articles and existed until 1688 The judicial committee were 
called lords auditors 
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of the Scottish parliain^ nt may m certain cases ce^se to be binding 
by desuetude " To bnng an act of parliament like those we are 
dealing with *' (» e the Sabbath Profanation Acts) " into what is 
called in Scots law the condition of desuetude, it must be shown that 
the offence prohibited is not only practised without being checked 
but IS no longer considered or de dt with in this country as an offence 
against Hw ^ (Lord Justice General Inglis m Bute's case, t Couper's 
Rep 405) Acts of the imperial parliament passed since the umon 
extend in general to Scotland, unless that country be excluded from 
their operation by express terms or necessary implication Scottish 
acts are cited thus, 1678, c 10 The best edition is that issued by 
order of the Treasury, 1844-1875 An edition of the revised statutes 
has been facilitated by the repeal of obsolete statutes by the Statute 
Law Revision (Scotland) Act 1906 

Ireland 

Originally the lord deputy appears to have held paih iments at 
his option, and their acts were the only statutory law which applied 
to Ireland, except as far as judicial decisions had from motives of 
policy extended to that country the obligation of English statutes 
In 1495 the act of the Irish parliament known as Poynings’ Law or 
the Statute of Drogheda enacted that all statutes lately made in 
Lngland be deemed good and effectual in Ireland This was con- 
strued to mean that all statutes made in England prior to tiio 18 
Hen VII were valid in Ireland, but none of later date were to have 
any operation unless Ireland uo-e specially named thirein or unless 
adopted by the Irish parliament (as was done, for instance, by 
Yelverton s Act, at & 22 Geo III c 48(1) Another article of 
Poynings' Law secured an initiative of legislation to the English 
privy council, the Irish parliament having simply a power of accep- 
tance or rejection of projiosod legislation The poi\er of the parlia- 
ment of Great Britain to make laws to bind the people of Ireland 
was declared by 6 Geo I c 5 This act and the article of Poymngs' 
Law were topoaled in 1782, and the short lived indeptndence of the 
parliament of Ireland was recognized by 23 Geo III c 28 The 
application of acts passed since the union is the same as m the case 
of Scotland Divorce acts ire still passed for Ireland (see Divorci ) 
Insh acts are cited thus, 20 Geo III c 15 (I ) or (Ir ) Tlie best 
edition IS that issued in twenty volumes pursuant to an order of the 
earl of Halifax, lord lieutenant m 1762 A volume of revised 
statutes was published in 1885 The earliest that is still law is 
one of X459 

British Colonies and Dependencies 

Acts of the imperial parliament do not extend to the Isle of Man, 
the Channel Islands or the colonies, unless they are specially named 
therein By the Colonial Laws Validity Act 1865 ( ‘ the charter 
of colonial feglsLative independence ' ) any colonial law repugnant 
to the provisions of my act of parliament extending to the colony 
IS voia to the extent of such repugnancy, and no colonial law is 
to be void by repugnancy to the law of England unless it bo repug 
nant to such an act of parhamt nt For colonies without representa- 
tive legislatures the Crown usually legislates, subject to the consent 
of parliament in particular cases Examples of imjierisl legislation 
for the colonies in goii< r il are the Colonial Stock Act 1877 and 
the Colonial Courts of Admiralty Act 1890 For imperial acts deal 
mg with particular colonies may be cited the Bntish North America 
Act 1867 and the Comraonwea'th of Australia Constitution Act 1900 
A colony is defined lor the purjioscs of imperial legislation by 
the Interpretation Act 1889 s 18 In many of the colonies, as 
in Canada, the constitutionality of an act of the exilonial legislature 
IS, as m tno United States, a niatUr for tho determination of the 
local court or of the judicial committee of the privy council on 
appeal 

United States 

By the constitutions of many states English statute law, as 
It existed at the time of the separation from England, and as 
far as it is applicable, has been adopted as part of the law of the 
states Ihe United States and the state are not bound by an 
act of Congress or a state law unless specially named The 
states Ic^i^late for themselves within the limits of their own 
constitution and that of the United States Here appears the 
stnkmg difference between the bmdmg force of a statute of the 
United Kingdom and an act passed by Congress or a state 
legislature In the United Kmgdom parliament is supreme, 
in the United States an act is only of authority if it is m accor- 
dance wth the constitution The courts may declare an act 
void if it contravene the constitution of the United States or of 
a state, so that practically the Supreme Court of the United 
States IS the ultimate legislative authority The restrictions 
upon legislation contained in the constitution of the United 
States provide against the suspension of the writ of habeas corpus 
except in case of rebellion or invasion, the passing of a bill of 
attainder or ex post facto law, the imposition of capitation or 
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other direct tax, unless m accordance with a previous article of 
the constitution, or of a tax or duty on exports, the preference 
of the ports of one state over those of another, tlie drawing of 
money from the treasury except by appropriations made by 
law, and the grant of a title of nobility The amended consti- 
tution contains further limitations, eg the taking of private 
property for public use without just compensation, and the 
abridging of the right of citizens on account of race, colour or 
previous condition of servitude State l^islation is limited 
by s 10 “ No state shall . make anything but gold and 

silver com a tender in payment of debts, pass any bill of attam- 
der, ex post facto law, or law impairing the obligation of contracts, 
or grant any title of nobility ” The section further forbids 
imposition of duties on imports or exports or any duty of 
tonnage wuthout consent of Congress State constitutions often 
contain further restrictions, among the more usual are pro- 
visions agamst laws with a retrospective operation, or impairing 
ihe obligation of contracts, or dealing with more than one 
subject to be expressed in the title The time when a statute 
IS to take effect after its passing is often fixed by state constitu- 
tions The statutes of the United States were revised under 
the powers of an act of Congress passed in 1874 (sess i. c 333), 
and the volume of Revised Statutes was issued m 1875 Ihere 
was a second edition m 1878 and several supplements have 
appeared since that date Many of the states liave also issued 
revised editions of their statutes The rules of construction are 
m general agreement with those adopted m England In some 
states tlie referendum has been introduced m certain cases 
Continental Furopean Countries 

Tn most European countries there is a code, the existence of which 
makes the systim of legislation h irdly comparable to ours The 
assent of two chambers and of the monarch or president, is generally 
ntccssarv Greece is can exception, it is the only state in Europe 
with one chamber 

International Law 

The term *' statute " is used by intoni itional jurists and civilians 
mostly on the continent of Furojic to denote the whole liody of the 
mumcipal law of the state In this sense sta+utes are either real, 
personal or mixed A real statute is that j^-rt of the law which 
deals directly with jiropcrty, whether mov ible or immovable A 
personal statute has lor its object a person, and deals with questions 
of status, such as mamage, legitimacy or infancy A mixed statute 
affects both property and person, or, according to some aulhonties, 
it deals wath acts and obligations Personal st itutes are of universal 
validity, real statutes have no extra- teml on \1 authonty The 
dett rmination of the class under which a particular law ought to 
fall *s one of great difficulty, and one in which theic is often a Conflict 
of legal pinion On the whole the division appears to have created 
more difhculties than it has solved, and it is rejected by Savigny as 
unsatisfactory 

See Story, Conflict of Laws, 12-16, Philhmore, International 
Law, vol iv ch xvi , Pillet, Pnncipes de droit international pni6, 
chs XI and XU (J vV) 

STATUTE MERCHANT and STATUTE STAPLE, two old 

forms of security, long obsolete m English practice, though refer- 
ences to them still occur in some modern statutes Ihe former 
security was first created by the Statute of Acton Burnell (1283) 
and amplified by the Statute of Merchants (1285) — ^whence 
Its name — and the latter by an act of 1353, which provided that 
m every staple (t e public mart) the seal of the staple should 
be sufficient validity for a bond of record acknowledged and 
witnessed before the mayor of the staple They were originally 
permitted only among traders, for the benefit of commerce, 
but afterwards extended by an act of Henry VIII (1532) to 
all subjects, whether traders or not The creditor under either 
form of security w^as allowed to seize the goods and hold the lands 
of a defaultmg debtor until satisfaction of his debt While 
he held the lands he was termed tenant by statute merchant 
or by statute staple In addition to the loss of his goods and 
lands the debtor was liable to be imprisoned Statute merchant, 
owing to the summary method of enforcing payment, was some- 
times IcnowTi as pocket judgment ’* Both were repealed by 
the Statute Law Revision Act 1863 

STAUNTON, SIR GEORGE THOMAS, Bart (1781-1859), 
English traveller and Orientalist, was born near Salisbury on the 
1 26th of May 1781 He was the son of Sir George Leonard 
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Staunton (1737-1801), first baronet, diplomatist and Orientalist, 
and m 1792 accompanied his father, who had been appointed 
secretary to Lord Macartney’s mission to China, to the Far 
East He acquired a good ^owledge of Chinese, and m 1798 
was appointed a writer in the East India Company’s factory at 
Canton, and subsequently its chief In 1805 he translated a 
work of Dr George Pearson into Chmese, thereby introducing 
vaccination into China In 1816 he proceeded as second com- 
missioner on a special mission to Pekin with Lord Amherst 
and Sir Henry Ellis Between 1818 and 1852 he was M P for 
several English constituencies, finally for Portsmouth He was 
a member of the East India Committee, and in 1823, m con- 
junction with Henry Thomas Colebroke, founded the Royal 
Asiatic Society He died on the loth of August 1859 

His publications include translations of Ta Tstng leu lee, being 
the Fundamental Laws of China (1810), the first Chinese book trans- 
lated into English, and of the Narrative of the Chinese Embassy to 
the Khan of the Tourgouth Tartars {1821), Miscellaneous Notices 
Relating to China and our Commercial Intercourse with that Country 
(1822) Notes of Proceedings and Occurrences during the British 
Embassy to Peking (1824), Observations on our Chinese Commerce 
(1850) For the Hakluyt Society he edited Gonzalez de Mendoza s 
History of the Great and Mighty Kingdom of China, 

STAUNTON, HOWARD (1810-1874), English Shake<^pearian 
scholar and wnter on chess, supposed to have been a natural 
son of Frederic Howard, 5th earl of Carlisle, was born m 
1810 He IS said to have studud at Oxford, but if so, he never 
matriculated Settling in London he soon spent the small 
fortune left him under his father’s will and began to make his 
living by journalism He gave much of his attention to the 
study of the English dramatists of the Ehzabethan age As a 
Shakespearian commentator he showed the qualities of acute- 
ness and ( aution which made him excel in chess He possessed, 
moreover, a thorough mastery of the literature of the period, 
shown in his papers in the Athenaeum on “ Unsuspected Cor- 
ruptions of Shakespeare’s text,” begun in October 1872 These 
formed part of the materials which he intended to utilize m a 
proposed edition of Shakespeare which never became an accom- 
plished fact In 1864 he published a facsimile of the Shakespeare 
folio of 1623, and a facsimile edition of Much Ado about Nothing, 
photolithographed from the quarto of 1600 Ht died in Lon- 
don on the 22nd of June 1874 Staunton’s services to chess 
literature were very great, and the game m England owes much 
of its later popularity to him, while for thirty years he was 
the best player in England perhaps m the w'orld tor his 
important works on the subject see Chfss 

STAUNTON, an independent city and the countv-seat of 
Augusta tounty, Virginia, USA, about 135 ni NW of 
Richmond Pop (1890), 6975, (1900), 7289, of whom 1828 
were negroes and 149 ioreign-born Staunton is served b\ 
the Che^-apeake & Otuo and the Baltimore & Ohio railways 
It lies between the Alleghany Mountains and the Blue Ridge, 
on a plateau about 1 380 ft above sea-level, in a fertile farming 
country with good pasture on the hillsides In Staunton are a 
county court-house, the Western State hospital for the insane 
(1828), the Virginia school for the deaf and the blind (1839), 
the King’s Daughters’ hospital (1895), Dunsmore bu‘-iness 
college, Staunton militarv academv, the Mary Baldwin semi- 
nary, formerly Augusta female seminary (founded m 1842) 
and Stuart Hall (for girls), which was founded in 1843, was 
incorporated in 1845, ^tnd was rcincorporated m 1907 under its 
present name in honour of Mrs J E B Stuart, wife of the Con- 
federate cavalry leader, who W'as its principal from 1879-1898 
One mile east of Staunton is a U S national military cemetery 
with graves of 753 Union soldiers killed at Port Republic, Cross 
Keys and Piedmont, and west of the citv is a Confederate 
cemetery with a memorial monument The municipality owns 
the waterworks, the electric-hghting plant and the opera 
house An interesting feature of the city government is the 
employment of a business manager (elected annually by the 
city council), whose duties are in general similar to those of the 
business manager of a large corporation — e g he buys the city’s 
supplies and has general supervision over the city improvements 
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The first settlement in this virunty was on Lewis Creek, about 
a m east of the city, m r 731 A county court-house wa^ built here 
m 1745, and the name Staunton, m honour of the wife of Sir 
William Gooch (i,hen lieutenant-governor), whose maiden name 
was Staunton, was used in 1748-1749, but Staunton was not 
incorporated as a town until 1761 It v/as chartered as a city 
m 1870, and then became a municipality independent of the 
county The corporate limits of the city were extended m 
1905, and, as its population thus became more than 10,000, 
Staunton was made a city of the first class 

STAUROLITE, a mineral consisting of basic aluminium and 
ferrous iron silicate witn the formula HFeAlgSiPjg The 
material is, however, usually very impure, the crystals enclosing 
sometimes as much as 30 or 40 % of quartz and other minerals 
as well as carbonaceous matter Crystals are orthorhombic 
and have the form of six-sided prisms Interpenetrating cruci- 
form twinned crystals are very common and characteristic, they 
were earlv known as pterres de crotx or lapis crucifer, and the 
name staurolite, given by J C Delam^thene in 1792, has 
the same meaning (Greek, oTovpds, a cross, and Ai! 0 os, a stone) 
In fig I the twm-plane is (032) and the two prisms intercross 




Fig I hiG 2 

Twinned Crystals of Staurolite 

at an angle of 91® 22', in fig 2 the twin-plane is (232; and the 
prisms mtercross at nearly 60® The mineral is translucent 
to opaque and dark reddish-brown m colour, it thus has a 
certain resemblance to garnet, and on this at count has been called 
grenatite Waterworn pebbles of mattiial sufficiently trans- 
parent for cutting as gem-stoncs are occasionally found m the 
diamantiferous sxnds of Brazil The hardness is 7J and the 
specific gravity 3 75 Staurolite is a characteristic mineral of 
crystalline schists, and it is also a prtiduct of contact-meta- 
morphism Large twinned crystals with rough surfaces are 
found m mica-schist m Brittany and at several places m the 
United States, eg m Fannin countv, Georgia Untwinned 
crystals, translucent and of a rich brown colour (grenatite), 
are abundant m flic silvery whits paragonite-schist of Monte 
Campione, St Gothard (L. J S ) 

STAVANGER, a seaport of Norway, capital of Stavanger aw/ 
(county), on the west coast in 59° N (that of the Orkney Islands 
and northern Labrador) Pop (1900), 30,541 It lies on the 
south side of the Bukken P jord, and has a picturesque harbour 
well sheltered by islands The town is one of the oldest m 
Norway, founded m the 8th or 9th century, but the present 
town is modem, though narrow, winding streets and wooden 
houses give it an antique appearance It became the seat of 
a bishopric in the 13th century Though the bishop’s see was 
removed to Chnstiansand m 1685, the Romanesque cathedral 
church of St Swithun, founded by the English b’shop Remald 
in the end of the nth century, and rebuilt after being burned 
down in 1272, remains, and, next to the cathedral of Trondhjem, 
IS the most interesting stone church m Norway There is an 
ornate painted pulpit of carved wood (1658) The old episcopal 
palace of Kongsgaard is now a Latin school There are a 
theatre, an interesting museum of antiquities, natural history 
and art, and a picturesque park (Bjergsted) The industries 
of the town and its environs (Sandnaes, &c ) are prosperous, 
including factories for preserved foods, woollens and linens, 
lime, lodme from seaweed, and domestic commodities The 
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fisheries are important — ^for herring, mackerel, sprats, cod, 
salmon, lobsters and anchovies Chi Rennes Island m the 
fjord, over against the town, there is a Cheviot sheep-breedmg 
farm under government auspices The imports consist prin- 
cipally of coal, salt, gram and flour, groceries, textiles, wood, 
and mineral oils The most important export is fish, other 
Items being seaweed^ marble, preserved foods, butter and 
margarine and infusorial earth 

Stavanger is the first port of call for northward-bound pas- 
senger steamers from Hull and Newcastle, and has regular services 
from all the Norwegian coast towns, from Hamburg, &c A rail- 
way runs south along the wild and desolate coast of Jaederen, 
one of the few low and unprotected shores in Norway, the scene 
of many wrecks Stavanger commands a considerable tounst 
traffic It IS the starting-point of a favourite tour, embracing 
the fine valley of the Sand Ri\er, the great Lake Suldal and 
the BratlandsdaJ The Lyse Fjord, a branch of the Bukken 
Fjord, IS a fine narrow inlet enclosed oy precipitous mountains 
Stavanger is the birthplace of Kjelland the novelist (1849) 

STAVELEY, a town m the north-western parliamentary 
division of Derbyshire, England, 12 m S E of Sheffield, on the 
Midland and the Great Central railways Pop (1901), 11,420 
It lies in the valley of the Rothcr, m a populous industrial 
district, devoted chiefly to the working of coal and iron, while 
there are manufactures of iron goods and brushes m the town 
The church of St John the Baptist is Fatly English, with mucti 
Perpendicular and modern alteration, it contams a number 
of interesting early monuments 

STAVELOT, an ancient town of Belgium, in the south-east 
of the province of I i^ge Pop (1904), 5037 Here Charles 
Martel gamed a signal victory over Neustna m 719 A monas- 
tery had been established there half a century earlier by St 
Remade, bishop of Tongres The prince-abbot of Stavelot 
exercised secular authority over many towns m the Ambl^ve and 
Warche valleys, including Malm 4 dy (now m Prussia), and had 
a seat in the old German Diet In 1815 the Treaty of Vienna 
broke up the Stavelot principality, giving half to Prussia and 
half to the Netherlands Only the tower of the old Benedic- 
tine abbey remains and the shrine of St Remade is preserved 
in the parish church 

STAVROPOL, a government of northern Caucasia, Russia, 
having an area of 26,492 sq m and bounded by the govern- 
ment of Astrakhan and the territory of the Don Cossacks 
on the N , by Kuban on the W and by Terek on the S and E 
It occupies the eastern part of the broad steppes which stretch 
away north from the foot of the mam chain of the Caucasus 
The western part of the government is diversified by a broad 
undulating swelling, 1500 to 2000 ft above sca-level, m the 
southern part of this swelling, and principally m Terek, there is 
a group of sixteen mountains, the Beshtau, 2800 *^0 4600 ft m 
height, which are considered by H Abich to be a porphyntic 
upheaval at the pomt of intersection of the two predominant 
orographical lines in the Caucasus (south-west to north-east 
and south-east to north-west) Northward and eastward of 
these heights are extensive steppes, 200 to 400 ft above the sea, 
having gentle slopes both to the north (to the depression of 
the Manych) and to the east (towards the low, and shores of the 
Caspian littoral) 

Stavropol IS chiefly drained by the Kuma and its tnbutanes 
(Karamyk and Buivola), its basin being the most ftrtile part of 
the government, but the evaporation is so great that the Kuma never 
reaches the Caspian except in spring The Manych is not so much 
a river as a senes of lakes occupying a depression which formerly 
was a connecting channel between the Black Sea and the Caspian 
This channel has two slopes the eastern sometimes discharging 
its scanty water-supply into the Kuma while on the western slope 
the elongated lakes which fill up the depression drain into the Don, 
reaching it however only during spring Two Yegorlyks (Great 
and Middle) the Kalaus, and the Chogra (temporary tributaries 
of the Manych) drain the western part of Stavropol On the whole 
irrigation is restricted and in the eastern steppes water is supplied 
only by cisterns Besides the lakes of the Manych depression, there 
are many smaller salt lakes along the Caspian Timber is scarce 
even in the hilly tracts 

The climate is marked by rapid changes of temperature The 


ary cast winds are sometimes very violent in the spring and early 
summer, blowing the seeds out of the fields, and even destroying 
in a few days all existing vegetation In Tulv and August they 
continue for several weeks in succession, and choke the air with dust 
The average temperatures at the town of Stavropol (altitude 2030 ft ) 
are much lower than one might expect in that latitude, that for 
the year is 47® Fahr , that for January 24°, and that for August 68® 
The rainfall at the same place is 28 2 in , but other parts of the govern 
ment are much worse off in this respect, the yearly rainfall being only 
II to 2ii in 

There is a great lack of forests, which are found only near the 
town of Stavropol and alongside of the main nvers In the prairies 
tamarisks and the dwarf almond tree are the only arboreal vegetation 
Altogether, except m the hilly parts of the government, the flora 
and fauna differ to a great extent from the flora and fauna of other 
parts of the Caucasus Both resemble, on the one hand, those of 
Central Asia in such features as the presence among mammals and 
birds, of the antelope Satga tatanca, L , the steppe fox Vulpes 
corsac, Pallas, and the lark Melanocorypha tatanca, Pallas, and 
among plants of firstly Tantanx Pallastt Stattce cas^Ha and Supa 
lesstngtana (all characteristic of the arid prairies beyond the Urals), 
and secondly of species of Salsota, Saheorma Sueda Artemisia, 
Kochta and Camphorosma, all characteristic of the salt stapes of 
Asia, on the other hand both flora and fauna have many futures 
in common with the prairies of south Russia 

As regards geology the whole of the government is covered with 
Tertiary and post-Tcrtiary deposits Ixiwer Miocene, Middle- 
Mediterranean deposits, and Sarmatian clays, limestones and sand- 
stones crop out over nearly onc-half of the surface of the government, 
namely, in its higher portion, while the remainder is buried under 
loess and fluviatilc and lacustrine deposits A narrow zone, now 
a low plain almost devoid of v cgetation, is overlain with the so-callcd 
Caspian deposits 

The population is rapidly increasing, particularly from natural 
causes and partly in consequence of immigration In 1886 it was 
702 635, in 1897, 879 758, and in 1906 was estimated at 1,023 700 
The average density of the population is only 44 per sq m but in 
some districts it rises to 87 Russians form 90 % of the popula- 
tion, the other races being Kalmucks, Turkomans, Nogai Tatars, 
Armenians, Georgians, Germans, poles, <&c More than four-fifths 
of the population (81 %) are Russian peasants The nomad pi^ula- 
tion occupies, however, more than one third of the territory There 
are four ordinary distncts, the centres of administration in which 
arc Stavropol Alexandrovsk, Mcdvyczhinsk ind Praskoveya, the 
chief town of the district of Novo-gngoryevsk , besides these the 
territory occupied by the nomads is divided into three districts, 
Bolshe Derbctovskiy, Turkoman and Achikulak 

Agriculture is the most imnoi lant occup it ion of the settled popula- 
tion and so large is the harvest that no less than 16 000 labourers 
come annually from European Russia to assist m gathering in the 
crops The peasants own some 48 % of the total area private 
persons 7 % the imperial government 2 % and the Crown less 
than 2 % Agriculture is most successful on the wide praine lands 
where over 3 250 000 acres are annually under cereals The principal 
crops are rye, wheat oats, barley and potatoes Melons water- 
melons flax and sunflowers are widely cultivated Modern agri- 
cultural implements are in general use Vineyards stretch for close 
upon 100 m along the Kuma and neaily 800 000 gallons of wine 
of an infcnor quality arc obtained annually The factoncs arc 
limited to flour-mills oil-miHs distilleries tanneries ind cindle- 
works, and .1 few domestic industries are carrn d on in the villages 
Considerable quantities of gram flax wool and hides are exported 
and the fairs arc very animated Large amounts of corn are exported 
both to the mountainous districts of Caucasia and to Russia (Rostov- 
on-the-Don) Livestock breeding is --ngaged in very largely, not 
only by the Kalmucks Turkomans and Kogai Tatars, but also by 
the Russians 

The northern slopes of the Caucasus began to be colonized by 
the Russians at a very early period, and as early as the iith century 
part of the territory now occupied by Stavropol was known to 
Russian annalists as the Tmutarakan princip^ity which had Russian 
princes A new attempt to colonize north Caucasia was made 
in the iGth century, under Ivan the Terrible who marneda Kabardian 
princess This was again unsuccessful, and it was not till 1711 that 
Russia began regularly to colonize the territory by Cossack settle- 
ments Kizlyar was founded in 1736, Stavropol in 1776 or 1777 
Vast tracts of lands were given by Catherine II to her courtiers, 
who began to people them with serfs from Russia 

(P A K , J T Be ) 

STAVROPOL, a town of southern Russia, capital of the govern- 
ment of the same name, situated on a plateau 2030 ft above 
the sea, on the northern slope of the Caucasus, 200 m N W of 
Vladikavkaz It is connected by rail (247 m ) with Rostov- 
on-the-Don Although founded only in 1776, it has grown 
rapidlv, and had m 1885 a population of 35,561, and of 46,965 
m 1900 Stavropol is an episcopal see of the Orthodox Greek 
Church, and one of the best-built provincial towns of the 
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Russian Empire, having wide streets, and houses mostly of 
stone, with large gardens surrounding the houses There 
are public libraries, a people’s palace and several scientific 
societies Stavropol has flour-mills and various small fac- 
tories Large numbers of cattle are sent to Moscow and St 
Petersburg, while cereals, tallow and sheepskins are exported 
to Russia, and manufactured wares imported Armenian, 
Georgian and Persian merchants carry on a lively trade m local 
wares 

STAWELL, SIR WILUAM FOSTER (1815-1889), British 
colonial statesman, was the son of Jonas Stawell, of Old Court, 
in the county of Cork, and of Anna, daughter of the Right Rev 
William Foster, bishop of Clogher He was born on the 27th 
of June 1815, was educated at Trinity College, Dublin, studied 
law at King’s Inn, Dublin, and Lincoln’s Inn, and was called 
to the Irish bar m 1839 He practised m Ireland until 1842, 
and then, making his home m Australia, was admitted to the 
Melbourne bar in 1843 He engaged extensively m pastoral 
pursuits, and had sheep stations at Natte Yallock, on the banks 
of the river Avoca, and m the ^leighbourhood of Lake Wallace, 
near the South Australian border For many years he enjoyed 
the leading practice at the loc-al bar, and when the Port Phillip 
district of New South Wales was separated from the parent 
colony, and entered upon an mdeperdent existence as the 
colony of Victoria, Mr Stawell accepted the position of attorney- 
general and became a member of the executive and legislative 
councils A few weeks after his appointment gold was dis- 
covered, and to Mr Stawell fell the arduous duties of creating 
a system of government which could cope adequately with the 
difficulties of the position He had to establish a police force, 
frame regulations for the government of the goldfields, appoint 
magistrates and officials of every grade, and protect life and 
property against the attacks of the hordes of adventurers, 
many of desperate character, who landed m Victoria, first from 
the neighbouring colonies, and later from Europe and Ameru a 
It was very much owing to the firm administration of Mr Stawell 
that, at a time when the go^ emment was weak and a large section 
of the newcomers impatient of control, lynch law was never 
resorted to He had very little assistance for some time from 
any of his colleagues, and until the executive council was 
strengthened by the admission of ( aptaui (afterwards Sir Andrew) 
Clarke and Mr H C E Cnilders Mr Sfawell was the brains as 
well as the bodv of the administration The success of his policy 
was upon the whole remarkable In the legislature he was 
sometimes opposed, and at other times assisted, by Mr (after- 
wards Sir John) O’Shanassv, who was the leader of the popular 
party, and betwien them they managed to pass a number of 
statutes which added greatly to the prosperity of the colony 
Mr Stawell was indefatigable in the discharge of his duties, and 
extraordinary stones are told of the long journeys on horscbai k 
to visit distant outposts which he would tike after being 
all day long in the law courts or m tlie council chamber 
Mr Stawell bore an active part m drafting the Constitution 
Act which gave to Victoria representative institutions and a 
responsible ministry, instead of an executive appointed and 
removable by the governor and a legislature in which one-third 
of the members were chosen by the Crown At the first general 
election after the new constitution m 1856 Mr Stawell was 
returned as one of the members for Melbourne, and became the 
attorney -general of the first responsible mm^try In 1857, on 
the resignation of the chief justice. Sir William A’Beckett, he 
succeeded to the vacant post, and was created a knight-bachelor 
He administered the government of Victoria in 1873, 1875-1876, 
and 1884 Sir William never left Australia from his arrival m 
1843 till 1872, when he paid short visits to the neighbouring 
colonies and New Zealand, and 1873, when he returned to 
Europe on two years* leave of absence He took a very deep 
interest m the proceedings of the Church of England, and was a 
member of the synod On his retirement from the bench in 
1886 he was created K C M G He died at Naples m i88g 
In 1856 he had married Mary Frances Elizabeth, only daughter 
of W P Greene, RN (G C L) 
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I STAWELL, a municipality of Boning countv, Victoria, 

' Australia, 179m by rail WNW of Melbourne Pop (1901), 
5296 The quartz reefs of the Pleasant Creek goldfields near 
the town are worked at very deep levels and there are several 
extensive cyanide plants on the reef In the adjacent Grampians, 
which are connected by rail with Stawell, there are numerous 
freestone quarries Wheat is extensively grown in the vicinity 
and also large numbers of vines, for which the soil is particularly 
adapted Stawell is the changing station on the Ime from 
Melbourne to Adelaide, and has large engine-houses and repair- 
ing shops 

STAY BARS, m architecture, saddle bars passing through 
the mullions m one length across the whole window, and secured 
to the jambs on each side (see Saddle) 

STEAD, WILLIAM THOMAS (1849- ), English journalist, 

was born at Embleton, Northumberland, on the 5th of July 
1849, the son of a ( ongregational minister He went to school 
at Wakefield, but was early apprenticed in a merchant’s office at 
Newcastlc-on-Tyne, he soon gravitated however into journal- 
ism, and in 1871 became editor of the Darlington Northern Echo 
In 1880 he went to London to be assistant editor of the Pall 
Mall Gazette under John Morley, and when the latter retired he 
became editor (1883-1889) Up to 1885 he had distinguished 
himself for his vigorous handling of public affairs, and his 
brilliant modernity m the presentation of news He introduced 
the “ interview,” made a feature of the Pall Mall “ extras ” (see 
also Newspapers London), and his enterprise and originality 
exercised a potent influence on contemporary joumahsm 
and politics His enthusiasm, however, earned him too far 
when in 1885 he entered upon a crusade against vice by pub- 
lishing a senes of articles on the “ Maiden Tribute of Modern 
Babylon ” Though his action undoubtedly furthered the passing 
of the Criminal Law Amendment Act, it made his position on 
the paper impossible, and his imprisonment at Holloway for 
three months on a charge arising out of his crusade made his 
connexion with the whole subject a source of considerable 
prejudice On leaving the Pall Moll he founded the monthly 
Review of Revtaos (1890) and his abundant energy and facile 
pen found scope in many other directions in journalism of an 
advanced humanitarian tvpe He started cheap reprints 
{Penny Poets and Prose Cla<;stcs, &.c ), conducted a spiritualistic 
organ, called Borderland (1893-1897), in which he gave full play 
to his interest in psychical research, and became an enthusiastic 
supporter of the peace mov ement, and of many ot her movements, 
popular and unpopular, in which he impressed the public genen- 
ally as an extri.mc v.sionary, though his practual energy was 
recognized by a consider \ble circle of admirers and pupils At 
the time of the Boer \\ ar of 1899 he threw himself into the Boer 
cause and att icked the government with characteristic violence 
Yet amid all his unpopularity, \nd all the suspicion and opposi- 
tion engendered by his methods, his person ility remained a 
forceful one both in public and private life He was an early 
imperialist dreamer, whose influcnre on Cecil Rhodes in South 
Africa remained o^^ primary importance, and many politicians 
and statesmen, who on most subjects were completely at variant e 
with his ideas, nevwtheless owed something to them Mr Rhodes 
made him h's confidant, and was inspired in his will by his 
suggestions, and Mr Stead was intended to be one of Mr Rhodes’s 
executors, though his name was struck out after the Boer War 
(see his Last Will and Testament of C J Rhodes, 1902) The 
number of his publications gradually became very large, as he 
wrote with facility and sensational fervour on all sorts of 
subjects, from The Truth about Russia (1888) to If Christ 
came to Chicago (1893), ^^id from Mrs Booth (igoo) to The 
Americanization of the World (1902) In private life his keen 
sense of merit and kindly interest influenced many aspirants to 
journalism and literature 

STEAK, a thick slice or piece of meat cut for frying, broilmg 
or stewing The word is apparently derived from Icel steik, 
used in the same sense, which meant properly roasted meat, from 
stetkja, to roast, that is, placed on a stick or peg of wood before 
the fire, shka, stick, cf Swed stek, Dan sieg, roast meat 
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A steak may be cut from any meat or fish, buL the best-known is 
a “ beef-steak,” cut properly from the rump a " rump-steak,” 
or part of the loin a “ tenderloin ” A “ porter-house ” steak 
H a choice cut of steak from the loin, so named apparently 
first in New York from a well-known “ porter-house,” an eating- 
house where chops, steaks, &c , and porter or tout were served, 
at which these steaks were a speaality A steak grilled between 
two other steaks, which are not served after the cooking is 
finished, is also sometimes called a ' porter-house ’ steak 
STEAM (0 Eng 5/raw, vapour, smoke, cf Du 5/aow, the origin 
is unknown), water- vapour Dry steam is steam free from 

mechanically mixed water particles, wet steam, on the other 
hand, contains water particles in suspension Saturated steam 
IS stetm m contact with liquid water at a temperature which is 
the boiling point of the water and condensing point of the steam, 
superheated steam is steam out of contact with water heated 
abo\e this temperature For theoretical considerations see 
Vaporization, and for the most important application see 
Steam Engines, also Water* 

STEAM ENGINE i A steam engine is a michine for the 
conversion of heat into mechanical work, m which the working 
substance is water and water vapour The working substance 
may be regarded from two poin»^s of view 1 hermodynamically 
It is the vehicle by which heat is conveyed to and through the 
engine from the hot source (the furnace and boiler) Part of 
this heat suffers a transformation into work as it passes through, 
and the remainder is rejected, stdl m the form of heat Mechani- 
cally the working substance is a medium capable of exerting 
pressure, which effects this transformation in doing work by 
means of the clianges of volume which it undergoes m the 
operation of the machine Regarded as a thermodynamic 
device, the function of the engine is to get as much work as 
possible from a given quantity of heat or, to go a step farther 
back, from the combustion of a given quantity of fuel Accord- 
ingly, a question of primary importance is what is called the 
effi-ctency of the engine, which is the ratio of the work done to 
the heat supplied Before, howevt r, proceeding to discuss the 

steam engine in this aspect, or treating of the mechanics of 
Its modern forms, it may be useful to give a brief historical 
sketch of Its early development as an industrial appliance 
In any such sketch the chief share of attention must necessarily 
be given to the work of James W itt But a process of evolution 
had been going on before the time of Watt which prepared the 
steam engine for the immense improvements it received at his 
hands His labours stand in natural sequence to those of 
Ihomas Newcomen, and Newcomen’s to those of Denis Papin 
and Thomas Savery Savery’s engine in its turn was the reduc- 
tion to practical form of a contrivance which had long before 
been known as a scientific toy The most modern type of all, 
the steam turbine of C A Parsons, is a new departure which 
has but little to connect it directly with the past, but even the 
steam turbme not only profits by the entions of Watt, but 
m Its characteristic feature 
finds crude prototypes m 
apparatus which emplo>cd 
the kinetic energy of jets of 
steam 

2 One of these indeed is 
mentioned amongst the ear- 
Hero, ISO hest notices we 
c have of any heat 

engine In the Pneumattca 
of Hero of Alexandria {c 
130 B c ) there is described 
the aeolipile, which is a 
primitive steam reaction tur- 
bine, consisting of a spherical 
vessel pivoted on a central 
axis and supplied with steam 
through one of the pivots The steam escapes by bent pipes 
facing tangentially in opposite directions, at opposite ends of 
a diaimetei perpendicular to the axis The globe revolves by 


reaction from the escaping steam just as a Barker’s mill is 
driven by escaping water Another apparatus described by 
Hero (fig i)i IS interesting as the prototype of a class of engines 
which long afterwards became practically important A hollow 
altar containing air is heated by a fire kindled on it, the air 
in expanding drives some of the water contained in a spherical 
vessel beneath the altar into a bucket, which descends and 
opens the temple doors above by pulling round a pair of 
vertic 1 posts to which the door^ are fixed When the fire is 
extinguished the air cools, the water leaves the bucket and the 
doors close In another dev ice a jet of water driven out by 
expanding air is turned to account as a foun am 

3 From the time of Hero to the 17 th century there is no 
progiess to record, though here and there we find evidence that 
appliances like those described by Hero were used 

for trivial purposes, such as organ-blowing and the t*orta, 
turning of spits The next distinct step was the 
publication m i6oi of a treatise on pneumatics by Giovanni 
Battista della Porta, m which he shows an apparatus similar 
to Hero’s fountain, but with steam instead of air as the dis- 
placing fluid Steam generated in a separate vessel passes into 
a closed chamber containing water, from which a pipe (open 
under the water) leads out He also points out that the con- 
densation of steam m the closed chamber may be used to pro- 
duce a vacuum and suck up water from a lower level In fact, 
his suggestions anticipate very fully the engine which a century 
later bcaime m the hands of Savery the earliest commercially 
successful steam engine In 1615 Solomon de Caus gives a 
plan of forcing up water by a steam fountain which differs from 
Della Porta’s only in having one vessel serve both as boiler and 
as displacement-chamber, the hot water being itself raised 

4 Another line of invention was taken by Giovanni Branca 
(1629), who designed an engine shaped like a water-wheel, to 
be driven by the impact of a jet of steam on its vanes, and 
in Its turn to drive other mechanism for various useful purposes 
But Branca’s suggestion was for the tunc unproductive, and we 
find the course of invention reverting to the line followed by 
Della Porta and De Caus 

5 The next contributor is one whose place is not easily 
assigned To Fdward Somerset, second marquis of Worcester, 
appears to be due the credit of proposing, if not Mmrquisot 
making, the first useful steam engine Its object Worceater, 
was to raise water, and it worked probably like 

Della Porta’s model but with a pair of displacement-chambers, 
from each of which alternately Wc*ter was forced by steam from 
an independent boiler, or perhaps by applying heat to the 
chamber itself, while the other vessel was allowed to refill 
Lord Won ester’s description of the engine m art 68 of his 
Century of Inventions (1663) is obscure, and no drav/mgs are 
extant It is, therefore, difficult to say whether there were 
any distinctly no /el features except the double action, in 
particular, it is not clear whether the suction of a vacuum 
was used to raise water as well as the durect pressure of 
steam 

6 The steam engine first became commercially successful m 
the hands of Thomas Savery,^ who, m 1698, obtained a patent for 
a water-raismg engine, shown in lig 2 Steam is 
admitted to one of the oval vessels A, displacing 

water, which it drives up through the check- valve 
B When the vessel A is emptied of water the supply of 
steam IS stopped, and the steam already there is condensed 
b> allowing a jet of cold water from a cistern above to stream 
over the outer surface of the vessel This produces a vacuum 
and causes water to be sucked up through the pipe C and 
the valve D Meanwhile steam has been displacing water 

* Trom Greenwood's translation of Hero’s Pneumattca 

2 Savery was born probably in 1650 and died in 1715 See Sir E 
Durning Lawrence s p csidcntnl address to the Royal Institution 
of Cornwall {Journ of the Poy ln<;t of Cornwall No h) repub 
lisbed with a repnnt of Savera^’s Miner’s Frtend of 1702 m which 
he discusses the orijdnahty of Savery a invention and disnusses the 
daims put forw ird for Lord Worcester 
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from the other vessel, and is ready to be condensed there 
The valves B and D open only upwards The supplementary 
boiler and furnace E 
are for feeding water to 
the main boiler, E is 
filled while cold and a 
fire IS lighted under it, 
it then acts like the 
vessel of De Gaus m 
forcing a supply of feed- 
water into the main 
boiler F The gauge 
cocks G, G are an inter 
csting feature in detail 
Another form of Savery’s 
engine had only one dis- 
placement-chamber and 
worked intermittently 
In the use of artificial 
means to condense the 
steam, and in the appli- 
cation of the vacuum so 
formed to raise witer 
by suction from a level 
lower than that of the 
engine, S'very’s engine 
was probably an improvement on Worcester’s, in any case it 
found what Worcester’s engine had failed to find— considerable 
employment in pumping mines and in raising water to supply 
houses and towns, and even to drive water-wheels A serious 
difficulty which prevented its general use in mines was the fact that 
the height through which it would lift water was limited by the 
pressure the boiler and vessels could bear Pressures as high 
as 8 or 10 atmospheres were employed — and that, too, without 
a safety-valve— but Savery found it no easy matter to deal with 
high-pressure steam, he complains that it melted his common 
solder, and forced him, as Desaguliers tells us, “to be at the pains 
and charge to have all his joints soldered with spelter ” Apart 
from this drawback, the waste of fuel was enormous, from the 
condensation of steam which took phcc on the surface of the 
water and on the sides of the displacement-chamber at each 
stroke, the consumption of coal w as, in proportion to the work 
done, some twenty times greater than in a good modern steam 
engine In a tract called The Miner's Friend Sa\ery alludes 
thus to the alternate heating and cooling of the water-vessel 
“ On the outside of the vessel you may see how the water goes 
out as well as if the vessel were transparent, for so far as the 
stiam continues w thin the vessel so far is the vessel dry wthout 
and so very hot as scarce to endure the least touch of the hand 
But as far as the water is, the said vessel will be cold and wet 
where any water has fallen on it , which cold and moisture 
vanishes as fast as the steam in its descent takes the place of 
the water ” Before Savery’s engine was entirely displaced 
by Its successor, Newcomen’s, it was improved by J T Desagu- 
licrs, who applied to it the safety valve (invented by Papin), 
and substituted condensation by a jet of cold water within the 
vessel for the surface condensation used by Savery To Savery 
IS ascribed the first use of the term “ horse-power ” as a measure 
of the performance of an engine 

7 So early as 1678 the use of a piston and cylinder (long 

before known as applied to pumps) in a heat-engine had been 
Cylinder suggested by Jean de Hautefeuille, who proposed 
and to use the explosion of gun-powder either to raise a 

Piston piston or to force up water, or to produce, by the sub- 

^ sequent cooling of the gases, a partial vacuum mto 

which water might be sucked up Two years later Christian 
Huygens described an engine in which the explosion of gun- 
powder in a cylinder expelled part of the gaseous contents, after 
■which the cooling of the remainder caused a piston to descend 
under atmospheric pressure, and the piston m descending did 
work by raising a weight 

8 In 1690 Denis Papin, who ten years before had invented 



the safety-valve as an adjunct to his “ digester,” suggested that 
the condensation of steam '■hould be employed to make a vacuum 
under a piston previously raised by the expansion 
of the steam. Papin’s was the earliest cylinder p^pIo 
and piston steam engine, and his plan of using steam 
was that which afterwards took practical shape m the atmo- 
spheric engme of Newcomen But his scheme "was made 
unworkable by the fact that he proposed to use but one vessel 
as both boiler and cylinder A small quantity of water was 
placed at the bottom of a cylinder and heat was applied When 
the piston had risen the fire was removed, the steam was allowed 
to cool, and the piston did work in its down-stroke under the 
pressure of the atmosphere After hearing of Savery’s tngme 
in 1705 Papin turned his attention to improving it, and devised 
a modified form, shown m fig 3, m which the displacement- 



chamber A was a cylinder, with a floating diaphragm or piston 
on the top of the water to keep the water and steam from direct 
contact with one another The water was delivered mto a 
closed air-vcsscl B, from wbuh it issued in a ( ontinuous stream, 
against the vanes of a water-wheel After the steam had done 
Its work in the displacement-chamber it was allowed to escape 
by the stop-cock C instead of being condensed Papin’s engme 
was, m fact, a non-ronclensing single-acting steam pump, with 
steam cylinder and pump cylinder in one A curious feature 
of It was the heater D, a hot mass of metal placed in the dia- 
phragm for the purpose of keeping the steam dr> Among 
the many inv^entions of Papin was a boiler with an internal 
fire-box — the earliest example of a construction that is now 
almost universal ^ 

9 While Papin was thus going back from his first notion of 
a piston engme to Savery’s cruder type, a new inventor had 
appeared who made the piston engine Practical 
success by separating the boiler from the cylinder umospheric 
and by using (as Savery had done) artificial means Engine, 
to condense the steam Th.s was Thomas New-'^^®^ 
romen, who m 1705, with his assistant, John Cawley, 
gave the steam engine 
the form shown m fig 
4 Steam admitted from 
the bode’’ to the cylm 
der allowed the piston 
to be raised by a heav) 
counterpoise on the other 
side of the beam Then 
the steam valve w as 
shut and a jet of told 
water entered the rylm 
der and condensed the 
steam The piston waas 
consequently forced 
dowm by the pressure of 
the atmosphere and did 
work on the pump The 
next entry of steam 
expelled the condensed 
water from the cylinder 

1 For an account of Pipm's inventions sec his Li/e and Corrt 
epordence by Dr E GcTl'’n(l (Berlin iS'>i\ 



Fig 4 — N cu t omen ’s Atmospheric 
Engine 1705 
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through an escape valve The piston was kept tight by a 
layer of water on its upper surface Condensation was at first 
effected by cooling the outside of the cylinder, but the accidental 
leakage of the packing water past the piston showed the advan- 
tage of condensing by a ]et of injection water, and this plan 
took the place of surface condensation The engine used steam 
whose pressure was little if at all greater than that of the atmo- 
sphere, sometimes, mdeed, it was worked with the manhole lid 
off the boiler 

10 About 1 71 1 Newcomen’s engine began to be introduced 
for pumping mines It is doubtful whether the action was 

originally automatic, or depended on the periodical 
turning of taps by an attendant The common story 
IS that in 1713 a boy named Humphrey Potter, 
whose duty it was to open and shut the valves of an engine 
he attended, made the engine self-acting by causing the beam 
Itself to open and close the valves by suitable cords and 
catches This device was simplified in 1718 by Henry Beigh- 
ton, who suspended from the beam a rod called the plug-tree, 
which worked the valves by means of tappets By 1725 
the engine was in common use in collieries, and it held its 
place without material change for about three-quarters of a 
century in all Near the close of its career the atmospheric 
engine was much improved in its mechanical details by John 
Smeaton, who built many large engines of this type about 
the year 1770, just after the great step which was to make 
Newcomen’s engine obsolete had been taken by James Watt 

Compared with Savery’s engine, Newcomen’s had (as a 
pumping engine) the great advantage that the intensity of 
pressure m the pumps was not m any way limited by the pressure 
of the steam It shared with Savery’s, in a scarcely less degree, 
the defect already pointed out, that steam was wasted by the 
alternate heating and cooling of the vessel into which it was 
led Though obviously capable of more extended uses, it was 
in fact almost exclusively employed to raise water — in some 
instances for the purpose of turning water-wheels to drive other 
machinery Even contemporary writers complain of its vast 
“ consumption of fuel,” which appears to have been scarcely 
smaller than that of the engine of Savery 

11 In 1763 James Watt, an instrument maker m Cdasgow, 
K^hile engaged by the university in repairing a model of New- 
comen’s engine, was struck with the waste of steam 

Y763' which the alternate chilling and heating of the 

cylinder gave rise He saw that the remedy, m his 
own words, would lie in keeping the cylinder as hot as the steam 
that entered it With this view he added to the engine a new 
organ — an empty vessel separate from the cylinder, into which 
the steam should be allowed to escape from the cylinder, to be 
condensed there by the application of cold water either outside 
or a!> a jet To prtsei ve the vacuum in his condenser he added 
a pump called the air-pump, whose 
function was to pump from it the 
condensed steam and water of con- 
densation, as well as the ai»* which 
would otherwise accumulate by leak- 
age or bv being brought in with the 
steam or with the injection water 
Then, as the cylinder was no longer 
used as a condenser, he was able to 
keep it hot by clothing it with non- 
conducting bodies, and m particular 
5 ® Expen qJ steam laclei, or layer 

mental Apparatus J the cylinder 

and an external casing Further, and still with the same 
object, he covered in the top of the cylinder, taking the piston- 
rod out through a steam-tight stuffing-box, and allowed steam 
instead of air to press upon the piston’s upper surface The 
idea of using a separate condenser had no sooner occurred to 
Watt than he put it to the test by constructing the apparatus 
shown m fig 5 There A is the cylinder, B a surface condenser, 
and C the air-pump The cyhnder was filled with steam above 
the piston, and a vacuum was formed in the surface condenser B. 



On opening the stop-cock D the steam rushed over from the 
cylinder and was condensed, while the piston rose and lifte 4 a 
weight After several trials Watt patented his improvements 
m 1769, they are described in his specification in the following 
words, which, apart from their immense historical interest, 
deserve careful study as a statement of principles which to this 
day guide the scientific development of the steam engine — 

“ My method of lessening the consumption of steam, and conse- 
quently fuel, in fire-engines consists of the following principles — 
First, That vessel in which the powers of steam are to be em- 
ployed to work the engine which is called the cylinder in common 
fire engines, and which I call the steam-vessel must, dunng the whole 
time the engine is at work, be kept as hot as the steam that enters 
it, first by enclosing it in a case of wood or any other materials 
that transmit heat slowly, secondly, by surrounding it with steam 
or other heated bodies , and thirdly, by suffering neither water nor 
any other substance colder than the steam to enter or touch it during 
that time 

‘ Secondly In engines that are to he worked wholly or partially 
by condensation of steam, the steam is to be condensed in vessels 
distinct from the steam-vessels or cylinders, although occasionally 
communicating with them, these vessels I call condensers, and 
whilst the engines are working, these condensers ought at least to 
be kept as cold as the air in the neighbourhood of the engines, by 
application of water or other cold bodies 

Thirdly Whatever air or other elastic vapour is not condensed 
by the cold of the condenser, and may impede the working of 
the engine, is to be drawn out of the steam-vessels or condensers 
by means of pumps, wrought by the engines themselves, or other- 
wise 

“ Fourthly, I intend in many cases to employ the expansive force 
of steam to press on the pistons or whatever may be used instead 
of them, in the same manner m which the pressure of the atmosphere 
IS now employed in common fire-engines In cases where cold water 
cannot be had in plenty, the engines may be wrought by this force 
of steam only, by discharging the steam into the air after it has done 
its office 

** Sixthly, I intend m some cases to apply a degree of cold not 
capable of reducing the steam to water but of contracting it um- 
siderably, so that the engines shall be worked by the alternate 
expansion and contraction of the steam 

Lastly Instead of using water to render the pistons and other 
parts of the engine air and stea,m tight, I employ oils, wax, resinous 
bodies, fat of animals, quicksilver and other metals in their fluid 
state " 

The fifth claim was for a rotary engine, and need not be quoted 
here 

The “ common fire engine ” alluded to was the steam engine, 
or, as It was more generally called, the ” atmospheric ” engine 
of Newcomen Enormously important as Watt’s first patent 
was. It resulted for a time m the production of nothing more than 
a greatly improved engine of the Newcomen type, much less 
w stefuloffuel ablctomakefasterstrokes, but still only suitable 
for pumping, still single-acting, with steam admitted durii g 
the whole stroke, the piston, as before, pulling the beam by a 
chain working on a circular arc The condenser was generally 
worked by injection, but Watt has left a model of a surface 
condenser made up of small tubes, m every essential respect 
like the condensers now used in marine engines ^ 

12 Fig 6 IS an example of the Watt pumping engine of this 

penod It should be noticed that, although the top of the cylinder 
IS closed and steam has access to the upper side of the ^ 

piston this IS done only to keep the cylinder and piston p f 

warm The engine is still single-acting, the steam in 

the upper side merely plays the part which was played ’ 

in Newcomen’s engine by the atmosphere, and it is 
the lower end of the cylinder alone thit is ever put in coramuai 
cation with the condenser There arc three valves the ‘ steam " 
valve a the “equilibrium” vahe b and the “ exhaust" valve 
c At the beginning of the down-stroke c is opened to produce a 
vacuum below the piston and a is opened to admit steam abov e it 
At the end of the down-stroke a and c are shut and b is opened 
This puts the two sides in equilibrium and allows the piston to 
be pulled up by the pump-rod P which is heavy enough to serve 
as a counterpoise C is the condenser, and A the air-pump which 
discharges into the hot well H, whence the supply of the feed-pump 
r IS drawn 

13 In a second patent (1781) Watt desenbes the “ sun-and- 
planet ” wheels and other methods of making the e gine give 

* An interesting detailed narrative of the steps leading to his 
invention was written by Watt as a note to the article “ Steam 
Engine ’’ in Robison’s System of Mechanical Philosophy (1822) 
See Ewing, The Steam Engine and other Heat Engines, pp 15-19 
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continuous revolving motion to a shaft provided with a 
flywheel He had invented the crank and connecting-rod for 
_ this purpose, but it had meanwhile been patented 

^agiaV Pickard, and Watt, rather than make terms 

with Pickard, whom he regarded as a plagiarist of 
his own ideas, made use of his sun-and-planet motion until the 
patent on the crank expired The reciprocating motion of earlier 
forms had served only for pumping, by this invention Watt 
opened up for the steam en^ne a thousand other channels of 



Fig 6 — ^Watt’s Single-Acting Engine 1769 
usefulness The engine was still single-acting, the connecting- 
rod was attached to the far end of the beam, and that carritd 
a counterpoise which served to raise the piston when steam 
was admitted below it 

14 In 1782 Watt patented two further improvements of the 
first importance, both of which he had invented some years 
other before. One was the use of double action, that is 
laventiona to bay, the application of steam and vacuum to 
of Watt each side of the piston alternately The other 
(invented as early as 1769) was the use of steam expan- 
sively, in other words the plan (now used in all engines that 
aim at economy of fuel) of stopping the admission of steam 
when the piston had 
made only a part cf its 
stroke, and allowing the 
rest of the stroke to 
be performed by the 
expansion of the steam 
already in the cylinder 
To let the piston push as 
well as pull the end of the 
beam Watt devised his 
so-called parallel motion, 
an arrangement of links 
connecting the piston- 
rod head with the beam 
in such a way as to 
guide the rod to move 
m a very nearly straight 
line He further added 
the throttle valve, for 
regulating the rate of 
admission of steam, and 
the centrifugal governor, 
a double conical pendu- 
lum, which controlled 
the speed by acting on 



Fig 7 — Watt's Double-Acting 
Engine. 1782 


the throttle-valve The stage of development reached at this 
time IS illustrated by the engine of fig 7 (from Stuart’s 
History of the Steam Engine), which shows the parallel 
motion i>Pf the governor g, the throttle-valve t, and a pair of 
steam and exhaust valves at each end of the cylinder Among 
other inventions of Watt were the “ indicator,” by which diagrams 
showing the relation of the steam pressure m the cylmder to 
the movement of the piston are automatically i-awn , a 
steam tilt-hammer , and also a steam locomotive for ordinary 
roads — but this invention was not prosecuted 

In partnership with Matthew Boulton, Watt earned on in 
Birmingham the manufacture and sale of his engines with the 
utmost success, and held the field against all rivals m spite of 
severe assaults on the validity of his patents Notwithstanding 
his accurate knowledge of the advantage to be gained by using 
steam expansively, he continued to employ only low pressures — 
seldom more than 7 lb per sq in over that of the atmo- 
sphere His boilers were fed, as Newcomen’s had been, through 
an open pipe which rose high enough to let the column of water 
in It balance the pressure of the steam He gave a definite 
numerical significance to the term “ horse-power ” {qv) as a 
mode of rating engines, defining it as the rate at which work is 
done when 33,000 lb are raised one foot m one minute 

11; In the fourth claim m Watt’s first patent the second 
sentence describes a non-condensing engine, which would have 
required steam of a higher pressure This, how- 
ever, was a line of invention which Watt did coadeaaiag 
not follow up, perhaps because so early as 172^; a Bogine 
non-condensing engine had been described by Jacob Leupold 


in his Theatrum machtnarutn 
IS shown m fig 8, which 
makes its action sufficiently 
clear Watt’s aversion to 
high - pressure steam was 
strong, and its influence on 
steam engine practice long 
survived the expiry of his 
patents So much indeed 
was this the case that the 
terms “ high-pressure ” and 
“ non-condensing ” were for 
many years synonymous in 
contradistinction to the 
“ low-prcssure ” or condens- 
ing engines of Watt This 
nomenclature no longer holds, 
in modern practu e many 
condensing engines use as 
high pressures as non-con- 
densing engines, and by doing 
so are able to take advantage 


Leupold’s proposed engine 



8 — Leupold's Non Condensing 
Engine, 1725 


of Watt’s great invention of expansne working to a degree 
which was impossible m hia own practice 

i6 The introduction of the non-condensing and, at that 
time, relatively high-pressure engine was effected in England 
by Richard Trevithick and in America by Oliver mgb- 
Evans about 1800 Both Evans and Trevithick preaaure 
applied their engines to propel carnages on roads, steam 
and both used for boiler a cylindrical vessel with a c>lindncal 
flue inside — the construction now known as the Cornish 
boiler In partnership with William Bull, Trevithick had 
previously made direct acting pumping-engincs, w ith an inverted 
cylinder set over and in line with the pump-rod, thus dis- 
pensing with the beam that had been a feature in all earlier 
forms But m these “ Bull ” engines, as they were called, a 
condenser was used, or, rather, the steam was condensed 
by a jet of cold water in the exhaust-pipc, and Boulton & 
Watt successfully opposed them as infringing Watt’s patents 
To Trevithick belongs the distinguished honour of bemg the 
first to use a steam carnage on a railway, in 1804 he built a 
locomotive in the modern sense, to run on what had formerly 
been a horse-tramway, m Wales, and it is noteworthy that the 
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exhaust steam was discharged into the funnel to force the furnace 
draught, a device which, twenty-five vtars later, m the hands 
of George Stephenson, went far to make the locomotive what 
It IS to-day In this connexion it may be added that as early 
as 1769 a steam carriage for roads had been built m France by 
Nicolas Joseph Cugnot, who u^ed a pair of single-acting high- 
pressure cylinders to turn a driving axle step by step by means 
of pawls and ratchet-wheels To the initiative of Evans may be 
ascribed the early general use of high-pressure steam in the 
United States, a feature which for many years distinguished 
American from English practice 

17 Amongst the contemporaries of Watt one name deserves 
special mention In 1781 Jonathan Carter Hornblower con- 
structed and patented what would now be called 

Compound ^ compound engine, with two cyhnders of different 
sizes Steam was first admitted into the smaller 
cylinder, and then passed over into the larger, doing work 
against a piston m each In Hornblower’s engine the two 
cylinders were placed side by side, and both pistons worked 
on the same end of a beam overhead I his was an mstance 
of the use of steam expansively, and as such was earlier 
than the patent, though not earlier than the invention, of 
expansive working by Watt Hornblower was crushed by the 
Birmingham firm for infringing their patent in the use of a 
separate condenser and air-pump The compound engine was 
revived In 1804 by Arthur Woolf, with whose name it is often 
associated Using steam of fawly high pressure, and cutting 
off the supply before the end of the stroke in the small cylinder, 
Woolf expanded the steam to several times its original volume 
Mechanically the double-cylinder compound engine has this 
advantage over an engine in which the same amount of expan- 
sion IS performed in a single cylinder, that the sum of the forces 
exerted by the two pistons in the compound engine varies less 
throughout the action than the force exerted by the piston of the 
single-cylinder engine 1 his advantage may have been clear to 
Hornblower and Woolf and to other early users of compound 
exp tnsion But another and probably a more important merit 
of the system lies in a fact of which neither they nor for many 
years their followers m the use of compound engines were aware 
— the fact that bv divnding the whole range of expansion into 
two parts the cylinders m which these are separately perfoimed 
are subject to a reduced range of fluctuation in their tempera- 
ture This, as will be seen later, limits to a great extent a source 
of waste which is present m all steam engines, the waste which 
results from the heating and cooling of the metal by its alternate 
contact with hot and cooler steam Ihe system of compound 
expansion is now used m nearly all large engines that pretend 
to economy Its introduction forms the most outstanding 
improvement which steam engines of the piston and cylinder 
type have undergone since the time of Watt, and we are able 
to recognize it as a very important step in the direction set forth 
in his “ first principle ” that the cylinder should be kept as hot 
as the steam that enters it 

18 Woolf introduced the compound engine somewhat widely 
about 1814 as a pumping engine in the mines of Cornwall 

But here it met a strong competitor in the high- 
B**”fl* pressure single-C)linder engine of Irevithick, which 
had the advantage of greater simplicity in construc- 
tion Woolf’s engine fell into comparative disuse, and the 
single-cylinck r type took a form which, under the name of 
the Cornish pumping engine, was for many years famous for 
Its great economy of fuel In this engine the cy Under was set 
under one end of a beam, from he other e d of which hung a 
heavy rod which operated a pump at the foot of the shaft 
Steam was admitted above the piston for a short portion of the 
stroke, thereby raising the pump-rod, and was allowed to expand 
for the remainder Then an equilibrium valve, connecting the 
space abov e and below the piston, as in fig 6, was opened, and 
the pump-rod descended, doing work in he pump and rajsing 
the engin piston The large mass which had to be started 
md stopped at each stroke served by its incitia to counter- 
balance the unequal pressure of the steam, for the ascending 


rods stored up energy of motion m the early part of the stroke, 
when the steam pressure was greatest, and gave out energy in 
the later part, when expansion had greatly lowered the pressure 
Ihe frequency of the stroke was controlled by a device called 
a cataract, consisting of a small plunger pump, m which the 
plunger, raised at each stroke by the engine, was allowed to 
descend more or less slowly by the escape of fluid below it through 
an adjustable orifice, and in its descent liberated catches which 
held the steam and exhaust valves from opening A similar 
device controlled the equilibrium valve, and could be set to give 
a pause at the end of the piston’s aown-stroke, so that the pump- 
cyhndcr might have time to become completely filled The 
Cornish engine is interesting as the earliest form which achieved 
an efficiency comparable with that of good modern engines 
For many years monthly reports were published of the “ duty ” 
of these engines, the “ duty ” being the number of foot-pounds 
of work done per bushel or some cases) per cwt of coal The 
average duty of engines m the Cornwall district rose from 
about 18 millions of foot-pounds per cwt of coal in 1813 to 68 
millions m 1844, after which less effort seems to have been made 
to maintain a high efficiency (Prot: Inst C h , 1863, vol 23) 
In individual cases much higher results were reported, as in the 
Fowey Consols engine, which in 1835 was stated to have a duty 
of 125 millions This (to use a more modern mode of reckon- 
ing) IS equivalent to the consumption of only a little more than 
if lb of coal p r horse-power ptr hour — a result surpassed bv 
very few engines in even the best recent practice It is difficult 
to credit figures which, even m exceptional instances, place the 
Cornish engine of that period on a level with the most efficient 
modern engines — in which compound expansion and higher 
pressure < ombine to make a much more perfect thermodynamic 
machine, and apirt from this there is room to question the 
aecuracy of the Cornish reports They played, however, a useful 
part in the process of steam engine development by directing 
attention to the question of efficiency, and by demonstrating 
the advantage to be gamed bv high pressure and expansive 
working, at a time when the theory of the steam engine had 
not yU taken shape 

TO The final revival of the compound engine did not occur 
until about the middle of the 19th century, and then several 
agencies combined to effect it In 1845 ^ Naught 
introduced a plan of improving beam engines of the 
original Watt t^pe, by adding a high-pressure 
cylmder whose piston acted on the beam between the centre 
and the flywheel end Steam of higher pressure than had 
formerly been used, after doing work in the new cyhndtr, 
passed into the old or low-pressure cylinder, where it was 
further expanded Many engines whose power was proving 
insufficient for the extended machinery they had to drive weie 
“ M Naughted ” in this way, and after conversion were found 
not only to yield more powt r but to show a marked economy of 
fuel Ihe compound form was selected by William Pole f r 
the pumping engines of Lambeth and other waterworks about 
1850, in 1854 John Elder began to use it in marine engines, 
in 1857 E A Cowper added a steam-jacketed intermediate 
reservoir for steam betv cen the high and low pressure cylinders, 
which made It unnecessary for the low-pressure piston to be just 
beginning when the other piston was just ending its stroke 
As facilities increased for the use of high-pressure steam, 
compound expansion came into more general use, its advantage 
becoming more conspicuous with every increase in boiler pressure 
— until now there are few large land engines and scarcely any 
marine engines that do not employ it In marine practice, 
where eeonom> of fuel is a much more important factor in 
determining the design than it is on land, the principle of 
compound expansion has been greatly extended by the intro- 
duc tion of triple and even quadruple expansion engines, in which 
the steam is made to expand successively in three or in four 
cylinders In locomotive engines, where other consider itions 
are of more moment than the saving of coal, compound expansion 
has found some application, but its use theie is comparatively 
rare 
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20 The adaptation of the steam engine to railways, begun by 
Trevithick, became a success m the hands of George Stcphen- 
AppUomtioa whose engine, the “ Rocket,” when tried along 
to Loco- with others, in 1829, not only distanced its com- 
motiYOM petitors but settled once and for all the question 
whether horse traction or steam traction was to be used 
on railways The principal features of the “ Rocket ” were 
an improved steam-blast for urging the combustion of 
coal and a boiler (suggested by Booth) m which a large 
heating surface was given by the use of many small tubes 
through which the hot gases passed Further, the cylinders, 
instead of bemg vertical as in earlier locomotives, were set 
in at a slope, which was afterwards altered to a position more 
nearly horizontal To these features there was added later 
the “ link motion,” a contrivance which enabled the engine to 
be easily reversed and the amount of expansion to be readily 
varied In the hands of George Stephenson and his son 
Robert the locomotive took a form which has been in 
all essentials maintamed by the far heavier locomotives of 
to-day 

21 The first practical steamboat was the tug “Charlotte 
Dundas,” built by William Symington, and tried in the Forth 
Appiicatioa Clyde Canal in 1802 A Watt double-acting 
to steam- condensing engine, placed horizontally, acted directly 
boats by a connecting-rod on the crank of a shaft at the 
stern, which carried a revolving paddle-wheel The trial 
was successful, but steam towing was abandoned for fear 
of injuring the banks of the canal Itn years later Henry 
Bell built the “ Comet,” with side paddle-wheels, which ran 
as a passenger steamer on the Clyde, but an earlier inventor 
to follow up Symington’s success was the Amcruan, Robert 
hulton, who, after unsuccessful experiments on the Seme, 
fitted a steamer on the Hudson in 1807 with engines made to 
his designs by Boulton & Watt, and brought steam navigation 
for the first time to commercial success 

22 With impiovements m the details of design and construc- 
tion It gradually became practicable to use higher steam pressures 

and higher piston speeds, and consequently to 
Tteam obtam not only greater efficiency, but also a greater 
Pressure amount of power from engines of given bulk In 
and la 1872 Sir F J Bramwell, describing the typical 
marine practice of that time, gave a list of engines, 
all compound, in which the boiler pressure ranged 
from 45 to 60 lb, the mean piston speed was 350 ft per 
mmute, and the consumption of coal 2 to 2^ lb per hour 
per indicated horse-power In 1881 F C Marshall gave 
a similar list, in which the boiler pressure was 77 lb, the spew'd 
460 ft per minute, and the consumption a trifle under 2 lb 
These were compound engines with expansion in two stages 
The triple expansion engine, mtroduetd by Dr A C Kirk 
Triple and 1^74, did not come into general use until after 
Quadruple i88i It became the normal type of marme engine. 
Expansion ■yyith pressures ranging, as a rule, from 150 to 
200 lb, piston speeds generally of 500 cr 600 ft per minute, 
but sometimes as high as 900 or 1000, and coal consumption 
of about lb per hour per indicated horse-power In some 
mstances quadruple expansion has been preferred, with some- 
what higher pressures, but it can scarcely be said to be 
established that the advantage of adding a fourth stage clearly 
compensates for the extra complication Some particulars of 
the dimensions reached in modem practice will be given 
later Several of the vessels engaged m the Transatlantic 
passenger service, and also a few armoured cruisers, have 
engines in which the twin sets together have an mdicated 
horse-power exceeding 30,000 But even these figures are 
eclipsed in ships which are driven by turbine engines The 
cruisers of the “ Invincible ” class have turbine engmes of 
41,000 horse-power, and the turbines of the great Cunarders 
“ Lusitania ” and “ Mauretaftia ” (1907) develop about 70,000 
h p in propelling these ships at a speed of 25 knots It may be 
questioned whether such gigantic concentrations of power for 
the propulsion of a ship would have been practicable had it not 
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been for the new possibilities which the mtroduction of the 
steam turbine has opened up 

23 The invention of the steam turbine has m fact revolu- 

tionized marine engme practice, so far as fast vessels are con- 
cerned, and has supplied a formidable rival to the jatro- 
reciprocating engine for use on land ihe steam duotion 
turbine has been brought to a degree of efficiency oitbe 

which places it, in respect of economy in steam steam 

and coal consumption, on a somewhat higher level Turbine 
than the best engines of the older tyjie in cases where a 
large amount of power is to be genei ated Its greater simplicity, 
compactness and freedom from vibration are merits which 
have alicady gone far to secure for it a preference, notwith- 
standing the short tune that has parsed since it became 
known as a practicable ei gine The largest demands for piower 
occur m fast passenger vessels, m war-ships and in stations 
fiom which electric energy is distributed for traction or other 
uses, in all these eases the steam turbine is now taking the 
leadmg place It is to the inventive genius of the Hon C A 
Parsons that we owe not only the mam idea of the modem 
steam turbine, but also the workmg out of many novel 
mechanical details which have been essential to success, as well 
as the adaptation of the turbine to marine propulsion 

24 In the steam turbine, as m the water turbine (for which 
see Hydraui ics), the force directly operative to do useful work 
IS derived from the kmetic energy of the operative fluid, either 
by the impulse of a jet or jets sliding over mov ible blades, or by 
the reaction of orifices or guides from which the jets issue The 
pressure, instead of being exerted on a piston, is employed m 
the first mstance to set the fluid itself m motion There is 
a conversion of pressure-energy mto velocity-energy as a pre- 
liminary step towards obtaining the effective work of the machine 
But in a steam turbine this implies velocities which are immensely 
greater than those with which water turbines have to deal, in 
consequence of the much smaller density of steam as the moving 
fluid Attempts to design a steam turbme were made by 
numerous inventors, but fdl short of practical success mainly 
because of the difficulty of arrangmg for a sufficiently high 
velocity in the working parts to utilize a reasonably large 
fraction of tlic kinetic energy of the steam, the principle involved 
iKing th it for good efficiency the velocity of the bUdes should 
approximate to half the velocity of the jets which strike them 
1 here is a further difliculty in getting the energy of the steam 
mto a suitable kinetic form, namely, to get the stream of issuing 
jiurticles to take a single direction, without undue dispersion, 
when steam is allowed to expand thiough an orifice from a 
chamber at high pressure mto a space where the pressure is 
greatly less 

In 1889 Dr Gustaf de T^v'^al introduced a form of steam turbine 
in which both of these difficulties wxre to a great extent over- 
come, partly by the special form of the nozzle used to produce 
the steam jet and partly by features of design which allowed 
an exceptionally high speed to be reached in the wheel carrying 
the vanes against which the steam impinged This simple type 
of turbine, which will be described in a later section of this 
article, has met with considerable suciess, especially in compara- 
tively small sizes, as an engine for drivmg electric generators 
Its efficiency is fairlv' good, but it is not well adapted for work 
on a large scale, and it has not been applied to the propulsion 
of ships 

Parsons attacked the problem at an earlier date, in an entirely 
different way m the invention of his “ compound ” turbine 
By dividing the whole expansion of the steam into a great 
number of successive and separate steps he hmited the velocity 
acquired at each step to such an extent as to make it compara- 
tively easy to extract the greater part of the kinetic energy, 
as work done upon the moving blades, witlioiit making the 
velocity of these blades inconveniently high Moreover, in 
Parsons’s compound turbine the range of pressure through which 
the steam expands m each separate step is too small to giv e 
rise to any difficulty in the formation of the jets The guide 
blades, which form the jets are distributed round the whole 
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circumference of the revolving wheel, and all the revolving blades 
are consequently in action at once The steam streams from 
end to end through an annular space between a revolving drum 
and the casing which surrounds it Parallel rings of fixed guide 
blades project inwards from the casing at suitable distances, 
and between these are rings of moving blades which project out- 
wards from the drum and revolve with it At each step m the 
expansion the steam streams through a nng of fixed guide blades, 
and the streams so formed impinge on the next ring of movmg 
blades, and so on The construction, which is of great simpli- 
city, will be described later, it lends itself well to the generation 
of power on a largo <;cale, especially m cases where a fairly high 
speed of rotation is wanted The more powerful the turbine 
the less important do various inevitable sources of loss become, 
and hence, though the small turbines which were first built 
were less economical than reciprocating engines, the advantage 
IS the other way where large powers are concerned 

25 Parsons introduced his compound steam turbine m 1884 
For some years it was made in small sizes only, and the steam 
was discharged to the atmosphere without condensation So 
long, however, as this was done the steam turbine was sacrificing 
one of Its most important advantages, namely, its exceptional 
capacity for utilizing the energy of low-pressure steam down 
to the lowest vacuum obtainable in a condenser In 1891 it 
was first fitted with a condenser, and it then began to be 
used m electric supplv stations Its efficiency at that date 
was found, in teste made by the present wnter, to be com- 
parable wit a that of good reciprocating compound engines, 
but the figures then obtained were much improved on later m 
turbines of larger size and modified design The first applica- 
tion to manne propulsion was m the “ Turbinia,” m 1897 
Ihe success of this little experimental vessel of roo tons, which 
with Its horse-power of 2100 made a record in speed for a ship 
of any size, was soon followed by the application of the turbine 
to various war-ships and other steamers In war-ships the use 
of steam turbines has a special advantage m enabling the 
machinery to be kept at a low level, beneath the protective 
deck, in addition to the general advantages of reduced bulk, 
reduced vibration, reduced liability to breakdown, and reduced 
(onsumption of coal and of oil whuh are common to vessels of 
all classes The successful trials of the cruiser “Amethyst” 
in 1904 demonstrated these advantages so conclusively that all 
new war-ships for the British navy, from battleships to torpedo- 
boats are being fitted with steam turbines It is also used m 
many cross-channel packets, as well as in the largest ocean-going 
passenger vessels. The turbine-driven steamers “ Lusitania ” 
and “ Mauretania ” (1907) arc the most powerful and the fastest 
ocean-going vessels afloat The rapid development of the 
marine steam turbine makes it probable that it will displace the 
reciprocating engine in all large and fast shipa For slow-going 
cargo-boats it is at a disadv intage, unless geanng s resorted 
to, on account of the difficulty of securing a sufficiently high 
penpheral velocity in the turbine drums without making the 
turbines unduly bulky, and the leakage losses (due to steam 
passing throjgh the clearance spaces over the tips of the blades) 
unduly large Experiments by Parsons {Trans Inst Nav 
Arch , 1910) on a ship in which a slow-runnmg propeller is 
driven through reducing-gear from a high-speed turbine, have 
given highly promising results 

Enough has been said to show that the in\ention of the steam 
turbine is the most important step in steam engineering since 
the time of Watt It is the first solution of the problem of 
using steam efficiently in an engine without reciprocating parts 
The object in most steam engines is to deliver power to revolving 
machinery, and much ingenuity has been expended m attempts 
to devise engines which will produce rotation directly, instead 
of by conversion of reciprocating motion No rotary engine, 
however, was permanently successful until the steam turbme 
took a practical form 

26 In the early development of the steam engine inventors 
Aad little m the way of theory to guide them Watt had the 
advantage, which he acknowledges, of a knowledge of Joseph 
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Black’s doctnne of latent heatj but there was no philosophy 
of the relation of work to heat until long after the inventions 
of Watt were complete The theory of the steam Theory oi 

engine as a heat engine dates from 1824, when stemm 

N L Sadi Carnot published his Reflextons sur Bagiae 
la puissance motrice du feu, and showed that heat does work 
only by being let down from a higher to a lower tempera- 
ture But Carnot had no idea that any of the heat disappears 
in the process, and it was not until the doctnne of the conserva- 
tion of energy was established in 1843 by the experiments of 
J P Joule that the theory of heat engines began a vigorous 
growth From 1849 onwards the science of thermodynamics 
was developed with extraordinary rapidity by R J M Clausius, 
W J Macquom Rankme and William Thomson (Lord Kelvin) 
and was applied, especially by Rankme, to practical problems 
m the use of steam The publication m 1859 of Rankine’s 
Manual of ihe Steam Engine formed an epoch m the history of 
the subject by giving inventors a new basis, outside of mere em- 
piricism, from which they could push on the development of the 
steam engine Unfortunately, however, it was assumed that the 
cylinder and piston might be treated as behaving to the steam 
like non-conducting bodies — that the transfer of heat between 
the steam and the metal was negligibly small Rankme’s cal- 
culations of steam consumption, work and thermodynamic 
efficiency involve this assumption, except m the case of steam- 
jacketed cylinders, where he estimates that the steam in its 
passage through the cylinder takes just enough heat from the 
jacket to prevent a small amount of condensation which would 
otherwise occur as the process of expansion goes on If the 
transfer of heat from steam to metal could be overlooked, 
the steam which enters the cylinder would remain during 
admission as dry as it was before it entered, and the volume of 
steam consumed per stroke would correspond with the volume 
of the cylinder up to the point of cut-off It is here that the 
actual behaviour of steam in the cylinder diverges most widely 
from the behaviour which the theory assumes When steam 
enters the cylinder it finds the meUl chilled by the previous 
exhaust, and a portion of it is at once condensed This has the 
effect of incredAing, often very largely, the volume of boiler 
steam required per stroke As expansion goes on the water that 
was condensed during admission begins to be re-evaporated 
from the sides of the cylinder, and this action is often prolonged 
into the exhaust It is now recognized that any theory which 
fails to take account of these exchanges of h^at between the 
steam and its metal envelope fails also to yield even compara- 
tively correct results in calculating the relative efficiency of 
various steam pressures or various ranges of expansion But the 
ex( hanges of heat arc so complex that there seems little prospect 
of submitting them to any comprehensive theoretical treatment, 
and information is rather to be sought from the scientific analysis 
of expenments with actual machines. 

27 Formation of Steam under Constant Pressure — ^In attempting 
a brief sketch of steam engine theory it is necessary to begin by giving 
some account of the properties of steam, so far as they are relevant 
The properties of steam arc most conveniently stated by referring 
m the first instance to what happens when steam is formed under 
coH-itant pressure This is substantially the process which occurs 
m the boiler of a steam engine when the engine is at work To fix 
the ideas we may suppose that the vessel in which steam is to be 
formed is a long upright cylinder fitted with a piston which may be 
loaded so that it exerts a constant pressure on the fluid below Let 
there be to l-)egln with at the foot of the cylinder a quantity of 
water (which for convenience of numerical statement we shall take 
as I lb) at any temperature and let the piston press on the sunace 
of the water with a force of p lb per square foot Let heat now be 
applied to the bottom of the cylinder As it enters the water it 
will produce the following effects in tliree stages — 

1 The temperature of the water rises until a certain temperature 
t IS reached, at which steam begins to be formed The value of 
t depends on the partici lar pressure p which the piston exerts 
Untu the temperature t is reached there is nothing but water below 
the piston 

2 Steam is formed more heat being taken in The piston (which 
13 supposed to exert a constant pressure) rises No further increase 
of temperature occurs during this stage, which continues until all 
the water Is converted into steam Dunng this stage the steam 
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which 18 fonned is said to be saturated The volume which the piston 
encloses at the end of this stage — the volume, namely, of i tb of 
saturated steam at pressure p (and temperature /) — ^will be denoted 
by V in cubic feet 

3 If after all the water is converted into steam more heat be 
allowed to enter, the volume will mcrease and tlie temperature will 
nse The steam is then said to be superheated 

The difference between saturated and superheated steam may be 
expressed by saying that if water (at the temperature of the steam) 
be mixed with steam some of the water will be evaporated if the 
steam is superheated, but none if the steam is saturated Any 
vapour in contact with its liquid and m thermal equilibrium is 
necessarily saturated When saturated its properties differ con 
siderably, as a rule, from those of a perfect gas, espccia'ly at high 
pressures, but when superheated they approach those of a perfect 
gas more and more closely the further the process of superheating 
IS earned, that is to say, the more the temperature is raised above /, 
the temperature of saturation corresponding to tlie g*ven pressur^ 

28 Relation of Pressure and Femperature in baturated bteatn — The 
temperature t at which steam is formed depends on the value of p 
Iheir relation was determined with great care bv Regnault (Mem 
Inst F ranee, \o\ xxi ) Tlie pressure of satuiatcd steam nses with 
the temperature at a rate which increases rapidly in the upper regions 
of the scale 1 his will be apparent from the first and second columns 
of the following table The first column gives the temperature on 
the Centigrade scale, the second gives the corresponding pressure 
m pounds per square ineh 

29 Relation of Volume and Temperature — The same table shows 
the volume v in cubic feet occupied by i lb of saturated sham at 
each temperature This is based on the investigations of H I 
Callendar who has shown (see Thermodynamics and Vaporization) 
that an equation of the form 

P 

13 applicable to water vapour, whctlier saturated or superhea*^ed, 
within the hunts of expinmental error throughout tht range of 
pressure that is important in engineering practice In this equation 
T IS th' absolute temperature, R and h arc constcints and c is a 
term varying inveisely as a certain power of the teraperatuie By 
aid of this equation, in eoujuiiction with tlic results of vanous 
experiments on the latent heat and other properties of steam, 
Callendar has shown tliat it is possible to frame expressions from which 
numerical values of ill the important properties of steam may be 
derived throughout a range or saturation temiieratures extending 
from 0° C to 200® C or so The valius so obtained are tliermo 
dynamically consistent with one another, and are in good agree- 
ment witli Uie most autliontativi experimental results They an 
accordingly to be accepted in lieu of those given in earlier steam 
tables which depended on measurements by Regnault, and are now 
known to be m some particulars erroneoi s K Mollicr has applied 
Callendar’s method with great completeness to the calculation of 
steam tables, and tht figures given here are adapted from his results * 
In addition to the relation of timperature, pressure and volume 
the table shows other properties of steam which will be explained 
as wc proceed 

30 Supply of Heat tn Formation of Steam under Constant Pressure — 
Wc have next to consider the supply of heat in the imaginary 
experiment of § 27 During the first stage, until tlie temperature 
rises from its initial value t^ to t, the temperature at which steam 
begins to form under the given jircssure, neat is required only to 
warm the water Since the specihc heat of watei is nearly constant, 
the amount of heat taken in during the first stage is approximately 
t — tf, thermal units, or J (< — <,) foot pounds, J bemg Joule’s equiva- 
lent, and this expression for it will generally serve with sufficient 
accuracy m practical calculations More exactly, however, the heat 
taken in is somewhat greater than this at high temperatures, for 
Rognault's experiments show that the specific heat of water increases 
slightly as the temperature rises In stating the amount 01 heat 
required for this first stage, t^ must be taken as a known tempera- 
ture, for convemonco m numerical statement the temperature 0° C 
IS usually chosen as an arbitrary starting point from which the recep- 
tion of heat is to be reckoned We shall employ the symbol h to 
designate the heat required to raise 1 lb of water from o® C to the 
temperature t at which steam begins to form During the first 
stage, sensibly all the heat suppli^ goes to increase the stock of 
internal energy which the fluia possesses, the amount of external 
work which is done by the expansion of the f uid being negligible 

The heat taken m during the second stage is what is called the 
latent heat of steam, and is denoted by L Of it a part is spent in 
doing external work, namely, p multiplied by the excess of the volume 
of the steam v over the volume of the water w, and the remainder is 
the diffeience of internal energy between i lb of steam at / and i Ib of 
water at t 

31 Total Heat of Steam — Adding together the heat taken in 
during the first and second stages, we have a quantity designated 


^ R Mollier, Neue labellen und Diiuramme fur WasserdamPf 
(Berlin, 1906) See also Ewing's Steam Engine (3rd ed , 1910) 
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by H which may be called the heat of formation of i lb of saturated 
steam — 

H = A t L 

The heat of formation of i lb of steam, when fonned under constant 
pressure from water at any temperature is H — h^, where h„ 
corresponds to /o 

It has been pointed out by Mollier that for the purpose of calcula- 
tions in teohmcal thermodynamics it is convenient to add to the 
heat of formation the quantity pwf}, which represents the thermal 
equivalent of the work spent in introducing the water under the 
iston, against the constant pressure p, before the operation of 
eating imagined in § 27 begins, w bemg the volume of the water 
We thus obtain a quantity which in its numerical values differs only 
very slightly from H, namely 

I -= H + pwfj 

We shall call this the total heat of saturated steam Values of I 
arc stated in the table Since the volume of i lb of water is only 
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o 01b cub ft the term pudj is numerically insignificant except 
at the highest pressures Similarly, in reckonmg the total heat 
of water we add pwf} to h, and this quantity is also given in the 
table The latent heat L is to be found from the table by sub 
tracting !», the total heat of water, from the total heat of steam 
We shall use the centigrade scale of temperature throughout this 
article, and accoidmgly the total heats ore expressed m terms of 
a umt involving the centigrade degree, namely, the quantity of heat 
required to raise the temperature of umt mass of water through 
1“ C at is^C With this umt of heat the mechanical equivalent 
IS 1400 foot pounds when the unit of mass is the lb, and 13 427 
ilogram metres when the unit of mass is the kilogramme 
32 Internal Energy — Of the heat of steam the p\rt pvj} is spent 
in doing external work The remainder lias gone to increase the 
stock of internal energy which the substance possesses 

In dealing with the heat required to produce steam we adopted 
the state of water at 0° C as anarbitrary starting point from which 
to reckon the reception of heat In the same way it is convenient 
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to use this arbitral y startmg-pomt in reckoning what may be called 
the internal energy of the substance which is the txcess of the heat 
taken in over the external work done by the substance during its 
reception of heat Thus the inttmal energy E of i lb of saturated 
steam at pressure p is equal to the total heat I, less that part of the 
total heat which is spent in doing external work, or 
E- l-pvlJ 

The notion of internal energy is useful in calculating the heat taken 
in or rejected by steam during any stage of its expansion or com 
pression in an engine When a working substance passes from 
one condition to another its gain or loss of heat is determined by 
the equation 

Heat taken in increase of internal energy 1- external work 
Any of the terms of this equation may be negative, the last term 
IS negative when work is done, not by but upon the substance 

33 Wet ifieam — In calculations which relate to the action of 
steam in engines we have often to deal, not with dry saturated steam, 
but with wet steam, or steam which either carries in suspension, or 
IS otherwise mixed with, a greater or less proportion of water In 
any such mixture assuming it to be in equilibrium, the steam and 
water have the same temperature, and the steam is saturated The 
dryness of wet steam is measured by the proportion ^ of dry steam 
in each pound of the mixed substance When that is known it is 
easy to determine the other physical constants thus — 

Latent heat of i lb of wet steam — oL , 

Total heat of i lb of w< t steam — -f , 

Volume of I lb of wet steam 4- (i — 

~ qv very nearly, 

unless the steam is so wet as to consist mainly of water 

34 Superheated Sham —Steam is superheated when its tempera- 
ture IS raised, in any manner, abovt the temjicrature corresponding 
to saturation at the actual pressure Whin considerably super 
heated, steam approximates in behaviour to a perfect gas 

Ihe specific heat during superheating is nearly constant at low 
pressures, its value being approximately o 48, at high pressures it 
13 higher, especially when the amount of superheating is slight 
Callcndar's equations enable it to tie calculated for any assigned 
conditions of temperature and pressure They also allow a direct 
determination to be made of the total heat of superheated steam 
of given temperature and pressure, and from this, by comparison 
with the total he it of saturated steam at the same pressure, the mean 
specific heat over any stated range of superheating may be found 
C^ling I, the total heat of steam in the saturated condition, when 
the temperature is t, k the mean specific heat in superheatang at 
constant pressure to a higher temperature t’ and T the total heat 
in the superlieated state, we have 

I - I, + - 0 


The following are values of « — 


T( mperature of 
Superheat t' in "C 

1 1 ( mjieraturc 

of S ituration t in 

®t 

80® 
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35 Isothermal Expansion of Steam — Ihe expansion of volume 
which occurs during the conversion of water into steam under 
constant pressure is isothermal From what has been already said 
it is obvious that steam, or any other Sc>turated vapour, can be 
expanded or compressed isothermally only when wet, and that 
evaporation (in tlie one case) or condensation (in the other) must 
accompany the process Isothermal lines for a working substance 
which consists of a liquid and its vapour are straight lines of uniform 
pressure 

36 Adiabatic Expansion of Steam —If steam initially dry be 
allowed to expand adiabatieally (namely, without taking m or giving 
out any heat) it becomes wet A jiart of the steam w condensed 
by the process of adiabatic expansion, at first m the form of minute 
particles suspended throughout the mass The temperature and 
pressure fall, and, as that part of the substance which remains 
uncondensed is saturated, the relation of pressure to temperature 
throughout the expansion is that which holds for saturated steam 
Before expansion let the initial dryness of the steam be and its 
absolute temperature t Then, if it expand adiabatically until its 
temperature falls to t, its dryness .ifter expansion may be shown 
to be 

L] and L are the latent heats (in thermal units) of r lb of steam 
before and after expansion respectively When the steam is dry to 
begin with, qi — i I 


This formula is easily applied to the construction of the adiabatic 
curve when the initial pressure and the pressure after expansion 
arc given, the corresponding values t and I bung found from the 
table 

37 Ideal Action of Heat Engine — According to the principles 
of thermodynamics (^w),tho action of a heat engine depends on 
its receiving heat at a temperature higher than that at which it is 
capable of rejecting heat to surrounding objects Ihe working 
substance in the engine must necessarily pass from an upper tem- 
perature, at which it takes m heat, to a lower temperature, at which 
it rejects heat, the difference between the heat taken m and the heat 
rejected being the thermal equivalent of the work done It may 
readily be shown that when the conditions are such as to make this 
difference as great as possible — in other words, to make tlic efficiency 
reach its ideal limit — the ratio of the heat taken m to the heat 
rejected depends only on the temperature at which reception and 
rejection of heat occur Calling t, and the absolute temperatures 
at which heat is taken m and rejected respectively, and Qi and the 
quantities of heat taken m and rejected, the limit of efficiency is 
reached when Qj/Qj — rj Tg The efficiency then has the value 

(Ql - Q2 )/Qi = (ti - T2)/t, 
and W, the work done, is Qi(ti — tJ/tj 

In the ideal engine imagined by Carnot the action is of this simple 
charactar The working substance is biought by adiabatic com- 
pression from the lower to thi upper extreme of temperature It 
then takes in heat, without changing in temperature Next, it 
expands adiabatically until itb temperature falls to the lower extreme 
and finally at that temperature it rejects enough heat to rcstoie it 
to its initial stati , thereby completing a cycle of operations 

38 Carnot's Cycle with Steam for Working Substance — We are 
now in a position to study the action of a heat engine employing 
steam as the working substance To simjihfy the first consideration 
as far as possible, let it bi supposed that wc have a long cylinder 
composed of non conducting material cxcipt at the base, and fitted 
with a nonconducting piston, also a source of heat A at some 
temperature Tj, a receiver of heat, or, as we may now call it, a con- 
denser C, at a lower temperature Tg and a non-conductmg cover B 
Then we can perform as follows the ideal reversible cycle of opeiatums 
first described by Carnot, which gives the highest possible efficiency 
attainable in any heat engine 1 o fix the ideas, suppose that there 
IS ilh of water in the cylinder to begin with, at the tt mperature t, — 

1 Apply A, and allow the piston to rise The water will take 
i„ heat and be converted into steam, expanding isothermally at 
constantpressure This part 
of the operation is shown 
by the line a6 in fig 9 

2 Remove A and apply 
B Allow the expansion to 
continue adiabatically {be), 
with fallmg pressure, until 
the temperature falls to 
The pressure will then be p^ 
namely, the pressure given 
m the table coi respond mg 
to Tg 

3 Remove B, apply C, 
and compress Steam is con- 
densed by rejecting heat to 
C Tlie action is isothermal, 
and the pressure remains 
/>g Let tnis be continued 
until a certam point d 13 



Fig 9 — Carnot's Cycle with 
water and steam for working 
substance 


reached after which arliabatic compression will complete the cycle 

4 Remove C and apply B Continue the comjiression, wluch 
is now adiabatic If the point d has been rightly chosen, this will 
complete the cycle by restoring the working fluid to the state of 
water at temperature t, 

The ‘ indicator diagram " or diagram exhibiting the relation of 
pressure to volume for such a cycle is given in fig 9 Sinct the 
process is reversible, and since heat is taken in only at Tj and rejected 
only at Tg, the ideal condi+ions for perfect efficiency are satisfied, and 
accordingly the efficiency is To)/t, The he<it taken m per lb of 
the fluid 13 Lj, and the work done is L,(ti — T2)/r,, a result which 
may be used to check the calculation of the diagram 

39 Efficiency of a Perfect Steam Engine Limits of Temperature — 
If the action here described could be realized in practice, we should 
have a thermodynamically perfect steam engine using saturated 
steam The fraction of the heat supplied to it which such an engine 
would convert into work would depend simply on the temperature 
and therefore on the pressure, at which the steam was produced and 
condensed TTie temperature of condensation is limited by the 
consideration that there must be an abundant supply of some 
substance to absorb the rejected heat, water is actually used for 
tins purjiosc, so that Tg has for its lower limit the temperature of 
the available water supply 

To the higher temperature t, a practical limit is set by the 
mechanical difficulties, with regard to strength and to lubrication, 
which attend the use of high pressure steam In engines of ordinary 
construction the pressure is rarely so much as 250 Ibpcrsq in 
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It must not be supposed that the cflioiency (tj — r^jr^ is actually 
attained, or is evui attainable Many causes consume to prevent 

Steam engines from being thermodynamically perfect, and some of 
the causes of imperfection cannot be removed 

40 Engine with Separate Organs —In the ideal engine represented 
in fig 10 the functions of boiler, cylinder and condenser are com- 
bined in a single vessel but, provided the working substance passes 
through the same cycle of operations, it is indifferent whether these 
are performed in several vessels or in one lo approach a little 
more closely the conditions that hold in practice, we may think of 

the engine as consisting of 
a boiler A (fig 10) kept at 
Tj, a non-conducting cylinder 
and piston B, a surface con- 
denser C kmit at Tj, and a 
feed-pump D which restores 
the condensed water to the 
boiler When the several 
organs of the engine aie 
separated in this wiy we 
can still carry out the first 
three stages of the cyclic 
process described m § 38 
The first stage of that cycle 
corresponds to the admission 
of steam from the boiler 
into the cylinder Then the point known as the point of cut off 
IS reached, at which atlmission ceases, and the steam already 
in the cylinder is allowed to expand, exerting a diminishing pres 
sure on the piston This is the second stage, or the stage of 
expansion Ihe process of expansion may be earned on until 
the pressure falls to that of the condinser, in which case the 
expansion is said to be complete At the end of tlie expansion release 
takes place, that is to say, communication is opened with the con- 
denser lh«n the return stroke begins, and a penod termed the 
exhaust occurs, that is to say, steam passes out of the cylinder, into 
the condensi r, where it is condensed at the pressure in the coudtnscr, 
which 13 felt as a back pressure opposing tin return of the piston 
So far, all has been essentially rcversiblt and identical with the 
corresponding parts of Carnot’s cych 

But we cannot complete the cycle as C ai net’s cycle was completed 
Tht cxistinci of a siparate condenser makes the fourth stige, that 
of adiabatic compression impracticable, and the best we can do is 
lo continue the exhaust until condensation is complete, and then 
return the condensed water to the Ixuler 

41 Ranktne Cych — It follows tint the ideal cycle of Carnot is 
not an ip^iropnate standard with which to compare the action of 
a real steam engine Instead of it we have, in the engine with 
sejiarated organs, a cycle which is commonly called the Rankine 
cycle, which differs from the C irnot cycle only in this that the stage 
of aihabatic compression, is w intmg and its place is taken by a 
direct return of the condenseil water to the boiler, a process which 
makes the water receive heat at various temperatures, ranging from 
the temperature of the condenser up to that of the boiler The chu I 
part of the heat which the working substance receives is still taken 
in at the upper limit of temperature, during the proct ss of changing 
from water to steam But a small part is t iken m at lower temper 1 
tures, namely, in the he iting of tlu feed water in its transfer to the 
boikr Any heat so biken in has less availability for convirsion 
into work than if it were taken m at the top of the range, and conse 
qucntly the ideal efficiency of the cycle falls somewhat short of this 
ideal rt ichod in the cycle of Carnot 

But the principle still applies that with respect to each portion 
of the heat that is taken in, the fraction convertible into work under 
ideally fax ourable conditions is measured by (t— tJ/t, where t is the 
absolute temperature at which that portion of heat is received, 
and Tjj IS the tempeiatiire at which heat is rejected Accor bngly 
we may investigate as follows the ideal ptrtormance of an engine 
following the Rankine cycle Let 5Q represent that portion of 
the whole heat which is taken m at any timperatuie t Then the 
greatest amount of work obtainable from that portion of heat is 
5Q(t— to)/t, and the whole amount of work ideally obtainable in 
the complete process is found by calculating 28Q(t— where 
the summation includes all the heat that is taken in In a steam 
1 ngine using saturate d steam the pnneijial item in this sum is the 
latent heat Lj, which is taken in at constant temperature tj, during 
the change of state from water to steam But the re is, in addition, 
the heat taken in by the feed water before it reaches the temperature 
at which steam is formed, and this may be represented as the sum 
of a senes of elements air taken in at varying temperatures t, 
where a is the specific heat of water Thus if W represents the thermal 
equivalent of the work theoretically bbtainable per lb of steaili under 
ideally favourable conditions, 

W = 2 0-gT(T — Tb ) ^ luK Ta) 

T T, " 

The expenments of Regnault show that a, within the linuts of 
temperature that obtain in boilers, is a nearly constant quantity, 
and no serious error will be introduced in this integration by 
treating it as a constant, with a value equal to the mean \alue, as 
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determined by Regnault, between the limits of r, and On this 
basis 

W = a(rj - Ta) - ar^ log. Il q ^("'i "" 

It IS usual to take a as practically equal to 1 , which make^ 

W = {t. - fc)_T,log.^J 

1 his expresses the greatestamountof work which each pound of steam 
can yield when tlie temperature t, at which it reaches the engine 
and the temperature Tg at which it leaves the engine are assigned 
It consequently serves is a standard with which the actual per 
formance may usefully be compared The actual yiehl per lb 
of steam is always considerably h ss, chiefly because the uleal 
condition of adiabatic exjicnsion from the higher to the lower 
extreme of temperature is never satislu d 

A more simple expression for the xx ork theoretieally obt unable 
per lb of steam when expanded adiab itically under the conditions 
of the Rankine cycle, is 

where I, is the total heat of the xxorking substance in the inicial 
state, before the adiabatic expansion, and Ig is its total heat after 
tliat expansion For it may rcailily be proved that, in an adiabatic 
process, 

Ij — lo = vdp, 

and this integral is the area of tin indicator diagram xxlun the 
subsbince is taken m at pi, expanded to p^ and discharged at pg 
This eiqiression applies whether the st< am is initially superheated 
or not Ig will in general be the total heat of a wt t mixture, and to 
calculate it we must know the condition as to wetness which results 
from the expansion This is most easily found, especially when 
there has been initial superheat, by making use of the entropy 
temperature diagram to be presently di scribed, or by othir grapnu 
methods, for an account of which the reader should refer to the papi r 
by Mollier already cited, orto J A Fwing's The Steam Engine and 
other Heat Engines (3rd ed ) 

42 Entropy — The study of Steam engine problems is greatlx 
assisted by introducing the idt a of entropy and making use of dia- 
grams m which the txxo to ordinates are entropy and tempt laturi 
Lntropy is a condition of the xxorking substince dtfintd by the 
statement that xvhen any quantity of hi at 8Q is nciivtd by, or 
generated in, or rejected by the substance, xvhen its absolute tern 
perature is t, the substance gams or loses entropy by the amount 
8 Q/t Thus 28 Q/t miasuris the whole change of entropy in 1 
process which involves tlu taking in or rejection of heat at more 
than one tempt rature We sh ill denote entropy by <f>, and cousidei 

it as rcckonecl per unit of mass of the substance Since by definition 
of intropy i<p = 8Q/t, t84> — 8 Q, ann hence if a curve be drawn 
with T and ^ifor ordinates to exhibit the action of a xx orking substance, 
the area unt'er the curve, or jrdf, being equal to 58Q, measurts 
the licit which the substance nas received or rejected during the 
operation which the curve represents 

In a reversible cycle of opeiations Carnot's principle shows that 
28 Q/t —<> and it is obvious in such a case lli.it the entropy returns 
at the end of the cvelc to its pnmitix e x ahie The same result max 
be exteiuleil to a cycle which includes any non-re\ ersible step by 
taking account of the heat generated within the substance by such 
a step as if it wire heat coinmunicaletl from outside in the reckoning 
of entropy Thus for ex imple if at one stage in the cycle the sub- 
stance passes through a throttle-xalve, which lowers its pressure 
without letting it do work the iction is equivalent in effect to an 
adiabatic expansion together with the communication to the sub 
stance as heat of the work xvliieh is lost in consequence of the 
irreversible expansion through the throttle-valve taking the place 
of adiabatic expansion against a piston If this heat be includtd 
in the reckoning 28Q/- o for the complete cycle 

The entropy temperature diagram for any complete cyclic process 
is a close*! curve ami the area it encloses being the excess of the 
heat received over the heat rejected measures the work done The 
entropy-temperatuic diagram shares this useful ch iractenstic with 
the pressure volume diagram and in addition it shows directly the 
heat received and the heat rejected W the areas under the forward 
and backward limbs of the curve To draw the entropy tempt ra 
ture th.igram for the ideal steam engine (namely the engine following' 
the Rankine cycle), we have to reckon first the entropy which watir 
acquires in being heated, and next the entropy Lj/T,xvhich is acquired 
when the conversion into steam has taken place Reckoning from 
any standard temperature in the heating of the feed-water up 
to any temperature t the entropy acquired is 

and taking a as sensibly constant, 

<I>W — <r(Iog.T — lOgeTp) 

During evaporation at t, a quantify of heat 1 1 is taken in at 
temperature t,, and hence the intropy of the steam 

=» H I i/n - <r(log,T, — log.Tu) -f L /t, 
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Values of the entropy of water and steam are given in the table 
The entropy-temperature diagram for a Kankine cycle is illustrated 
in fig II where ah a 
logarithmic curve, repre 
sent*} the process of heat 
ing the feed-water and 
be the passage from the 
state of water into that 
f of steam The diagram 
* IS drawn to scale for a 
case in which steam is 
formed at a pressure of 
i 8 o Ih per sq in and 
condensed at a pressure 
of I Ih per sq in After 
the formation of the 
steam the next step in 
the ideal process is 
adiabatic expansion from 
the higher to the lower 
limit of temperature 
£_ wluch IS represented by 
the vertical straight line 
cd an adiabatic process 
bung also iscntropic 1 inally the cycle is completed by da which re- 
presents the condensation of the steam after its temperature lias been 
reduced by adiabatic expansion to the lower limit of tt mpcralure 
The area abed represents the work done and its value per lb of 
steam 13 identical with W as reckoned above The area mabepis 
the whole he it taken in and tne area madp is the heat rejected 
Let a curve ef be drawn to show the values oi the entropy of 
steam for various temperatures of saturation then if ad be pro- 
duced to meet the curve in / the ratio fdjfa represents the fraction 
of the steam which was condensed during adiabatic expansion 
Tor the point / represents the state of i lb of saturated steam, and 
in the condensation of i lb of saturated steam the heat given out 
would be the area under fa i/horcas the heat actually given out in 
the condensation from d was the area under da iSus the state 
It d 18 that of a wet mixture in which dajfa represents the fraction 
present as steam and fdlfc the fraction present as water It obviouslj 
follows that by draw ng horizontal lines at intermediate tempera- 
tures the development of wetness in the expanding steam can be 
readily traced Again, if the steam is not dry when expansion begins 
its state may be represented by making the expansion line l^gin 
at a point in the line be, such that the segments into which the line 
IS divided are proportional to the constituents of the wet mixture 
In this vay the meal process may be exhibited for steam with any 
assumed degrie of initial wetness Further, the entropy temperature 
diagram admits of ready application to the case of incomplete 
expansion Suppose for example that after adiabatic expansion 
from c to c' (hg 12) the steam is directly cooled to the lower limit 
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temperature by the ^plication of cooling water instead of by con- 
tinued eypinsion TTiis process is represented by the line e'ed 
which IS a curve ofco nstant volume Its form is determined by 
the consideration that at any point e the proportion of steam still 
uncondensed or le/lk, is such that the mixture tills the same volume 
as was filled at c' 

4J Entropy-Temperature Diagrams extended to the Case of Super- 
heated Steam — In ♦^hc diagrams which have been sketched, it has 


/i 



* , , .H.. k 

Fig 13 


been assumed that the 
steam IS supplied to the 
engine in a saturated state 
To extend the same treat 
ment to the case of super 
heated steam, we have to 
take account of the supple 
mentary supply of heat 
which the steam receives 
after the point e is reached, 
and before expansion be- 
gins When superheating 
is resorted to as is now 
often the case in practice 
the superheat is given at 
constant pressure If k 
represent as before the 
mean specific heat of steam 
, at constant pressure the 
addition of entropy dunng 


the process of superheating from t, to t'is k(t'— t,) The value cd 
K may be treated as approximately constant, and the addition to 
the entropy may then be written as x(log t' — log t,) This gives a 
line such as cr on the entropy diagram (hg 13), and increases 
the value of W by the amount 

|T\fT(T-Ta) 

which IS represented on the diagram by the area ders During 
adiabatic exjpansion from r the steam remains superheated untu 
it reaches the state t when it is just saturated and further 
expansion results m the condition of wetness indicated by s The 
extra work dots is done at the expense of the extra supply of heat 
Peru and an inspection of the diagram suffices to show that the 
efficiency of the ideal cycle is only very slightly increased by evtn 
a large amount of superheating In practice however superheating 
does much to promote efficiency, because it materially reduces tlio 
amount by wnich the actual performance of an engine falls short 
of the ideal performance by keeping the steam comparatively dry 
in Its passage through the engine, and thereby reducing exchanges 
of heat betvi een the steam and the metal 

44 Entropy of Wet Steam — The entropy of wet steam is readily 
calculited by considenng that the change of entropy in the convci- 
sion from water to steam will be qEjr if the steam is wet q being 
the dryness Accordingly the entropy of wet steam at any tempera 
ture T IS <r(log«T — logfr^) qhjr 1 urther since a for v atcr is 
practically equal to unity this expression may be written 

<P — logtT — lOgcTo + ?L/t 

We may apply this expression to tr'ce the development of wetness 
in steam when it expands adiabatically In admbatic expansion 
</> s= constant Using the suffix i to distinguish the initial state, 
we therefore liave at any stage in the expansion 

log.r — log.Tu-l- ql jr = log.Tj — log*T„ -f- q ^1 Jrj, 
from which the dryness at that stage is found namely. 


The expression is not applicable to steam which is initially super- 
heated In either case tne graphic method of tracing the change 
of condition during adiabatic expansion is available 

45 Actual Performance — ^Trials of engines using '■aturated steam 

show that in the most favourable cases from 00 to 65 % of the ideally 
possible amount of work is realized as ‘ indicated " work One 
of the causes of loss is that the expansion is incomplete In practice 
the steam is allowed to escape to the condenser while its pressure 
IS still considerably higher than the pressuu at which condensation 
18 to take place When the piessuro of steam m the cylinder has 
been so far reduced by expansion that it can only overcome the 
friction oi the piston there is no advantage in going on further, 
the indicated work duo to any additional expansion would add 
nothing to the output of the engine when allowance is made for 
the work spent on inction within the mechanism itself Considera- 
tions of bulk often lead to an even earlier release of the expanding 
steam, and another consideration which points the same way is that 
when expansion is carried very far the losses due to exchange of 
heat between the cylinder and the steam referred to below tend 
to increase Again, since experience shows that the most efficient 
engines are those in which the process of expansion is divided into 
two, three or more stages by the use of compounded cylinders, 
a certain amount of loss is to be ascribed to the drops in piessurc 
which are liable to occur through unresisted expansion in the transfer 
of steam from one vessel to another But tne chief cause of loss 
la to be found in the exchanges of heat which take place between 
the steam and the metal In each cylinder there is a process of 
alternate condensation and rc-evaporation — condensation during 
the period of admission when the steam finds itself brought into 
contact with metal which has been chilled by evaporation during 
the preceding exhaust stroke and then evaporation when the 
pressure has tallen sufficiently during the later stage of expansion, 
as well as during exhaust The consequence is that the steam 
though supplied in a dry 
state may contain some 20 
or 30 % of moisture when 
adnussion to the cylinder is 
complete, and the entropy 
diagram for the real process 
of expansion takes a form 
such as IS indicated by the 
Ime e'e" in fig 14 The heat . 
supplied IS still measured by * j^ic 14 

the area under ahe The 
condensation from e to 0' occurs by contact with the walls of the 
cylinder , and though part of the heat thus abstracted is restored 
before release occurs at c" the general result is to make a large 
reduction in the area of the diagram 

46 Exchanges of Heat between the Steam and the Metal — The 
exchanges of neat between steam and metal in the engine cylinder 
have been made the subject of an elaborate experimental examination 
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by Professors Callendar and Nicolson {Proc Inst C h i 
cxxxi 147), who studied the cyclic vanations of temperature 
throughout the metal by means of thermo-electric junctions set 
at Vtirious depths They found that the range of temperature 
through which the surface of the metal fluctuates is much less than 
the range of temperature passed through by the steam , the 
processes of condensation and re-evapcM-ation are slow, and the time 
is too short to bring the surface of the metal into anytlung like 
equilibnum with the steam The amount of condensation up to 
the point of cut-off as inferred from the heat which the metal takes 
up may be much less than the " missing quantity " or difference 
between the steam supplied per stroke and the dry steam then present 
According to their experiments this discrepancy is accounted for 
by leakage of steam past the valve direct from the steam chest to 
the exhaust and they suggest that this source of error may have 
been present in many estimates of initial condensation based on 
determinations of the nussing quantity This may explain cases 
in which the initial condensation hjis apparently lieen excessive 
but large amounts of initial condensation certainly do occur and 
constitute the most potent factor in making the real performance 
of the engmc fall sho’^t of the ideal standard * 

In the alternate condensation and re-evaporation of steam in the 
cylinder more heat is given to the metal by each pound of steam that 
is condensed than is taken from the metal by each pound of steam 
that IS re evaporated, the tcrape-ature of condensation being higher 
than that of re-evaporation The quantity Hj — Hj, namely, the 
difference in the heat of formation at the two temperatures, repre- 
sents tins excess of heat Unless this 13 in some way abstracted 
from the metal, the process cannot occur Hence the acbon of the 
cyhndcr walls in causing alternate condensation and re-evajxiration 
to occur may be limited by imposing conditions which prevent or 
reduce the abstraction of heat By the use of a steam jacket the 
metal may be prevented from losing heat externally, and may even 
be made to take up heat Under these conditions the action 
depends on the fact that more water is re-evaporated than is con 
densed To some extent this is a necessary result of the work done 
dunng expansion, which (in an adiabatic process) would make the 
steam become wetter as expansion proceeds^ and would therefore 
leave more water to be evaporated than is mitudly condensed by 
the action of the cylinder walls But it is important to notice that 
inv water which is introduced into the cylinder along with the steam 
will be an important factor in supplying the means by which this 
thermal balance is maintained With steam that is perfectly dry 
before admission the action of the walls takes its limit from the 
condensation which expansion brings about, with steam that is 
wet before admission no such limit applies Hence the importance 
of having steam that is initially dry To secure this, no method 
IS so certain os to give some initial superheat to the steam, and 
hence ansts the practical advantage which even a small amount of 
superheating is found to bring about 

47 Influence of the Shde- Vcdve — To a considerable extent the 
slide-valve itself promotes initial eondcnsatiou, for it requires that 
the hot steam shall enter the cylinder through a passage which, 
immediately before, was chilled by being used for the escape of 
exhaust steam The use of entirely distinct admission and exhaust 
ports and valves tends towards economy of steam, partly for this 
reason and partly because it allows the clearance spaces to be 
reduced Accordingly, we find that many of the best recorded 
results of tests relate to engines in which each cylinder has four 
separate valves of the Corliss or of the drop type By using hon 
zontal cylinders with admission valves on •^e top and exhaust 
valves below, the further advantage of drainage through the exhaust 
valves IS secured Water which is present at release has then the 
chance of escaping without being re-evaporated, a circumstance 
which contributes largely to reduce the exchange of heat between 
the working substance and the metal Thus a horizontal triple 
expansion engine with drop valves, by Messrs Sulzcr, using saturated 
steam at an absolute pressure of 160 lb per sq in , and indicat 
mg not much more than 200 h p , is reported, m a test by 
Professor Stodola, to have used only 1 1 52 lb of steam per indicated 
horse-power hour (sec Engineer, July r, 1898 also summary of 
trials by B Donkin, ibid , Oct 13, 1899) The performance in this 
test is equivalent to nearly 69 % of the ideal, an exceptionally high 
figure In one or two trials of larger engines even this performance 
has been surpassed, ii 2 and ii 3 lb per horsc-power-nour having 
been recorded In otlier particularly favourable records of tnak 
the consumption of steam with tnple-expansion engines has been 
found to lie between 12 and 13 lb per horse-power-hour Some of 
the best results relate to slow-runnmg pumping engmes fitted with 
steam jackets on the barrels and on the covers of the cylinders, and 
may be taken as showing how influential, m a long-penod engine, 
the jacket may prove in reduemg the evils of imtial condensation 
In the mean of several apparenuy authoritative tnals by different 
observers on different engines the consumption of steam was 12 2 ]b 
per horse-power-hour, at an absolute pressure of about 140 lb per 
sq in , wnich corresponds to 66 % of the ideal performance 


> See also “ Report of Steam Engme Research Committee," Inst 
Mech Eng (1905) 
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It should be added that these figures are exceptional A consump- 
tion of 13 or 14 lb of steam per horse-power-hour is much more usual 
even m large and wdl-designed tnple-expansion engines and with 
two-cylinder compound engines, using steam with an absolute 
pressure of 100 or 120 lb per sq in , anything from 14 to 15 lb 
may be reckoned a good performance 

48 Superheated Steam —ThG advantage of superheated steam, 
which arises mainly from its influence in reducing the exchange of 
heat between the steam and cylinder walls, was flemonstrated by 
the experiments of Him, and as early as i860 it was not unusual to 
supply superheaters with marine engmes But the practice of 
superheating was soon abandoned, chiefly on account of difficulties 
in regard to lubrication By the introduction of heavy mineral oils 
this objection has been removed, and a revival in the use of super- 
heating has taken place, with striking effect on tlie thermodynamic 
economy of engines Experiments made in 1892 by the Alsatian 
Society of Steam Users on a large number of engines showed that 
superheating effected an average saving in coal to the extent of 
about 20 %, when the superheater was simply placed in the boiler 
flue, so that it utilized what would otherwise be waste heat, and 
about 12 % when the superheater was siparatdy fired In those 
cases the steam v r*s superheated only about 30° to 45° C above the 
temperature of saturation, but m more recent practice much greater 
amounts of superheat have been successfully applied Professor 
Schrdttr has tested a factory engine of loooh p , using steam super 
heated by some <50° C , and has shown that this amount of super 
heat is not sufficient to prevent some of the steam from becoming 
condensed on the walls dunng admission to the cyhndcr (ZeiUchrift 
des Vereins deutscher Ingemeure, vol xl , 1896) It follows that still 
larger amounts of superheat will be thermodynamically advantageous 
That this IS the case has been demonstrated by the remarkable results 
which have been obtained with highly superheated steam by W 
Schmidt m stationary engines and locomotives Using a somewhat 
special design, Schmidt has shown that it is perfectly practicable to 
employ steam superheated to a temperature of 400“ C , and that an 
efficiency not attainable from steam in any other way is thereby 
reached In several authentic tnals of Schmidt engines the consump- 
tion of steam has been considerably less than 10 lb per indicated 
horse power-hour — a figure which, after allowance is made for the 
heat taken uji diinng the process of superheating, represents a better 
performance than that of the best engines using saturated or slightly 
superheated steam It has been found that the consumption of 
coal, in the boiler and superheater together, need not exceed lb 
per indicated horse power even with engines of small power To 
attain this rLmarkablc result it is of course necessary that, after the 
hot gases from the furnace have passed the superheate’-, a further 
extraction of heat from them should take place 1 his is done by an 
economizer or feed water heater of peculiar form, consisting of a long 
coil of small pipes which maintain a circulation of hot distilled water 
through a closed system containing an external coil which forms the 
heater of a tank through which the feed water passes on its way to 
tlie boiler Some of the Sclirmdt engmes adopt the principle of 
single action, to escape the nec« ssity of having a piston-rod and gland 
on the side which is exposed to contact with high temperature steam, 
but it is found that this precaution is not essential, and that with 
glands of suitable design a double acting piston may be used without 
inconvenience, and without risk of undue wear In some instances 
Schmidt transfers to the partially expanded steam in the interme 
diatc receiver a portion of the heat which is conveyed to the engine 
by the highly superheated steam, and when this is done, the steam 
may properly receive a still higher degree of imtial superheat 
Accordingly, though the initial temperature of the steam may be 
400” C or more, this is reduced to about 320° by transfer to steam m 
the superheater before the high pressure steam is admitted to tlie 
cylinder In tests by the present writer of a Schmidt plant mdica 
ting 180 h p , in which this device was employed, the steam 
was superheated to 397° C and 10 4 tb were used per horse power 
hour In this trial ttie temperature of the chimney gases was 
reduced, by the use of bchmidt’s feed water heater, to 175“ C , and 
the consumption of coal was 131ft per indicated horse power hour 
In another trial, of a larger engine with steam superheated to 425° C , 
the consumption of steam per horse-power hour was only 90ft 

49 The Indicator — The actual behaviour of steam m the cylinder 
of a steam engine is studied by means of the indicator, which serves 
not only to measure the work done but to exanune the operation 
of the valves and generally to mve much useful information regarding 
the action of the engine The indicator, which was invented by 
Watt^ and improved by Richards, is a device for automatically 
drawnng a diagram showing the pressure at all points of the piston's 
stroke In its most usual form it consists of a small steam cylmder 
fitted with a piston which slides easi^ within it and is pressed 
down by a spiral spring of steel wire The cylinder of the indicator 
IS connected by a pipe below this piston to one or other end of the 
cylinder of the engine, so that the piston of the indicator rises and 
falls in response to the fluctuations of pressure which occur m the 
engine cylinder The indicator piston actuates a pencil, which 
rises and falls with it and traces the diagram on a sheet of paper 
fixed to a drum that is caused to rotate back and forth through a 
certain arc, m umson with tlie motion of the engine piston In 
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M'Naught’s indicator tiro poucil is directly attachud tt>thc indicator 
piston, in Richards’s the pencil is moved by means of a system of 
links so tliat it copies the motion of the piston on a im^nilicd scale. 
This has the advantage that an equally large diagram is drawn witli 
much less movement of the piston, and errors which are caused 
by the piston’s inertia arc consequently reduced. In high-^oed 
engines especially it is important to minimize the inertia of the 
indicator piston and the parts connected with it. In Richards's 
indicator the linkage employed to multiply the piston’s motion is 
an arrangement similar to the parallel motion introduced by Watt 
as a means of guiding the piston-rod in beam engines. In several 
recent forms of indicator lighter linkages arc adoptcil, aud other 
changes have been made with the object of fitting the instrument 
better for hi^h-speed work. One of these modified forms of 
RI,Chards!s ipdicator (the Crosby) is shown in lig. 15. The pressure 



of steam in the engine cylinder raises the piston P. compressing the 
spring S and causing the pencil Q to rise in a nearly straight line 
tnrough a distance proportional, on a magnified scale, to the com- 

S res.sion of the spring and therefore to the pressure of the steam. 

,t the same time the drum D, which carries the paper, receives 
motion through the cord C from the crosshcad of the engine. Inside 
this dnim there is a spiral spring which becomes wound up when 
the cord is pulled, and serves to turn the drum in the reverse direc- 
tion during the back stroke. The cap of the in<licator cylinder has 
holes in it which admit air freely to the top of the piston, and the 
piston has room to descend, extending the s])ring S, when the pressure 
of the steam is less than that of the atmosphere. The spring is easily 
taken out and replaced by a more or less stiff one when higher or 
lower pressures have to be dealt with. 

50. Errors in Indicator Diagrams . — To register correctly, an 
indicator must satisfy two conditions ; (t) the motion of the pis^^on 
must be proportional to the change of steam pressure in the engine 
cylinder; and ^2) the motion of the drum must be proportional to 
that of tne engine piston. 

The first of these requires that the pipe which connects the 
indicator with the cylinder should be short and of sufficient bore, 
and that it should open in the cylinder at a place where the pressure 
in it will not be affected by the kinetic action of the inrushing steam. 
Frequently pipes are led from both ends of the cylinder to a central 
position where the indicator is set. so that diagrams may be taken I 
from either end without shifting the instrument; better results arc 
obtained, especially when the cylinder is long, by using a pair of 
indicators, each fixed with the shortest possible connecting pipe. 
The general effect of an insufficiently free connexion betw’een the 
indicator and the engine cylinder is to make the diagram too small. 
The first condition is also invalidated to some extent by the friction 
of the indicator piston, of the joints in the linkage, and of the pencil 
on the paper. The piston must slide very freely; nothing of the 
nature of packing is permissible, and any steam that leaks past it 
must have a free exit through the cover. The pencil pressure must 
not exceed the minimum which is necessary for clear marking. 
Another source of disturbance is the inertia of the moving parts, 
which tends to set them into oscillation whenever the indicator 
piston suffers a comparatively sudden displacement. These oscilla- 
tions, superposed ujwn the legitimate motions of the piston, give a 
wavy outline to parts of the diagram, especially when the speed is 
great. When they appear on the diagram a continuous curve 
should be drawn midway between the crests and hollows of the 
undulations. To keep thena within rc.asonable compass in high- 
speed work a stiff spring must be used and an indicator with light 
parts should be selected. Care must be taken that the spring is 


graduated to suit the temperature (about 100° C.) to which it is 
exposed when in u.se; its stiffness at this temperature is about 3 % 
less than when cold. 

51. Measurement of Horse-Power . — ^To determine the indicated 
horse-power, the mean effective pressure is found by dividing the 
area of the diagram by ihe length of its base. This gives a mean 
height, which, interpreted on the scale of pressures, is the mean 
effective pressure in pounds per square inch. This has to be mulli- 

K liod by the effective area of the piston in square inches and by the 
;ngth of the piston stroke in feet to find the work done per stroke 
in fool -pounds on that side of the piston to which the diagram refers. 
Let A, be the area of the piston on one side and A„ on the other; 
/>, and p.j, the mean effective pressures on the two sides rc.spectivcly ; 
L the length of the stroke in feet; and n the number of complete 
double strokes or revolutions per minute. Then the indicated 
horse-power v 

I H P - «L(/)iAi + P.A.,) ‘ 'i; 

33000 ' 

In finding the mean pressure the area of the diagram may be 
conveniently measured by a planimcter. A less accurate plan, 
frequently followed, is to divide the diagram by lines drawn at 
the middle of strips of equal width and to take the mean pressure 
as the average height of these lines. 

52. Tests of Efficiency . — In testing the actual efficiency of an 
engine the work done as determined by the indicator is compared 
with the supply of heat, which is calculated from the amount of 
steam passing Ihrough the engine. We may find the amount of 
steam passing through either by measuring the feed-water or, when 
a surface condenser is used, by collecting the condensed water from 
the air-pump discharge and measuring that, adding the water 
drained from jackets if any are used. In some trials both of these 
measurements have been made, and it has been found that in general 
the amount of feed-water exceeds the amount of steam discharged 
from air-pump and jackets by something like 3 or 4 %, a discre- 
pancy due to leiikages in the boiler and the engine. The results 
of tests are generally stated by giving the number of pounds of steam 
used per horse-power-hour, of by giving (he work done t)jr each 
pound of steam, a q^uantity which is directly comparable with the 
amount of work ideally obtainable, if the engine followed the perfect 
Rankine cycle already discussed. To make a complete engine trial 
the engine is caused to work not only at full power, but at various 
fractions of its greatest load. The results are very conveniently 
represented (in a manner due to P. W. Willans) by drawing a curve, 
the co-ordinates of which are the horse-power and the total consump- 
tion of steam per hour. This " Willans Line," as it is called, is in 
most cases straight or nearly straight. Another useful curve is 
drawn by plotting the steam used per horse-power-hour in relation 
to the horse-power, 

53. Determination of the "Missing Quantity ." — When the amount 
of steam passing through the engine is known, the indicator diagram 
enables the degree of wetness of the steam to be estimated at 
various stages in the expansion from cut-off to release, provided 
there is no direct passage from steam-chest to exhaust, such as has 
been referred to above in connexion with Messrs Callendar and 
Nicolson's re.searches. For this purpose we must first calculate the 
quantity of the working substance present in the cylinder. It is 
made up of two parts, namely, the amount supplied per stroke, plus 
the amount retained by being shut up in the clearance space. If 
we assume, as may generally be done without serious error, that 
at the beginning of compression the steam prc.scnt in the cylinder 
is dry, it is an easy matter to deduce from the diagram , knowing the 
pressure and the volume, how much steam is shut up in the clearance. 
Adding that to the supply per stroke, we get the whole quantity 
that is present from cut-off to release. The volume which this would 
occupy at each pressure, if saturated, is found from the steam tabic. 
'Phe volume actually occupied at each pressure is found from the 
diagram, and by comparing the two it is easy to infer how much of 
the substance exists as water and how much as steam. 'Phe ratio 
of the two volumes measures with sufficient accuracy the dryness of 
the steam. Any direct leakage from the steam side to the exhaust 
side of the valve will invalidate this calculation, which proceeds on 
the basis that all the steam passing through the engine passes through 
the cylinder. 

54. Compound Engines . — In the original form of compound engine, 
invented by Homblowcr and revived by Woolf, steam passed 
directly from the first to the second cylinder ; the exhaust from the 
first and admission to the second went on together throughout the 
whole of the back stroke. This arrangement is possible only when 
the high and low pressure pistons begin and end their strokes 
together, as in engines of the " tandem ’’ type, whose high and low 
ressure cylinders are in one line, with one piston-rod common to 
oth pistons. Engines in which the high and low pressure cylinders 
are placed side by side, and act either on the same crank or on 
cranlts set at i8o° apart, may also discharge steam directly from one 
to the other cylincler; the same remark applies to beam engines, 
whether of the class in which both pistons act on one end of the 
beam, or of the class introduced by M'Naught, in which the high and 
low pressure cylinders stand on oppo.sito sides of the centre. By a 
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convenient usage which is now pretty general the name " Woolf 
engine ’* IS restricted to those compound entwines which disch irge 
si tarn directly from the lugh to the low pressure cylinders without 
the use of an intermediate receiver 

55 Receiver Engine — An interme<hate receiver becomes necessary 
when the phases of the pistons in a compound engine do not agree 
With two crinks at right mgles, for example a portion of the 
discharge from the high pressure cylinder occurs at a time when the 
low pressure cylinder cannot properly receive steam The receiver 
IS in some cases an entirely independent vessel connected to the 
cyUnders by pipes, very often however a sufficient amount of 
receiver volume is afforded by the valve casings and the steam pipe 
which connects the cyhndeis The receiver, when it is a distinct 
vessel, IS frequently jacketed 

A receiver is frequently applied with advantage to beam and 
t indtm compound engines Communication need not then be 
raaint lined between the high and low pressure cylinders during the 
whole of the stroke , admission to the low-pressure cylinder is slopped 
bcfoie the stroke is completed , the steam already admitted is allowed 
to expand independently, and the remainder of the di'-charge from 
the high-pressure cylinder is compressed into the intermediate 
receiver Each cylinder has then a definite point of cut-off and by 
varying these points the distribution of work between the two 
cylinders may be adjusted at will In general it is desirable to make 
both cyhndeis of a compound engine contribute equal quantities of 
work If they ict on stp irate cranks this has the effect of giving 
the same value to the me in twisting moment of both cranks 

56 Compovnd Diagrams — ^Wlierever a receiver is used, care 
should be taken that there should not be a wasteful amount of 
unresisted expansion into it, in other words, the pressure in the 
receiver should be not greatly less than tliat in the high-pressure 
cylinder at the moment of release If the receiver pressure is less 
there will be wh it is termed drop ’* in the steam pressure between 
the high-pressure cylinder and the receiver which will show itself 
in an indicator diagram by a sudden fall at the end of the high- 
pressure expansion This ' drop ' is from the thcrmo<lynamic 
point of view, irreversible and therefore wasteful It can be avoided 
by selecting a proper point of cut off in the low-pressure cylinder 
When there is no drop ’’ the expansion that occurs in a compound 
engine lias precisely the same effect in doing work as tlie same amount 
of expansion in a simple engine would have provided the law of 
expansion be the same in both and the waste of energy which occurs 
by the friction of ports and passages m the transfer of steam from 
one to the other cylinder be negligible The work done in either 
case depends merely on the relation of pressure to volume throughout 
the process , and so long as th<it relation is unchanged it is a matter 
of indifference whether the expansion be performed in one vessel or 
m more than one In general a compound engine his a thermo- 
dynamic advantage over a simple engine using the same pressure 
and the same expansion, inasmuch as it reduces the exchange of 
heat between the working substance and the cylinder walls and so 
makes the process of expansion more nearly adubatic The com 
pound engine has also « mechanical advantage which will be pre 
sently described The ultimate r itio of expansion in any compound 
engine is the ratio of the volume of the low pressure cylinder to tht 

volume of steam idmitted to 
the high pressure cylinder 
Fig 16 dlustrates the com- 
bined action of the two cylin- 
ders m a hypothetical com 
pound engine of the Woolf 
type in which for simplicily 

the effect of clearance is no 
glected and also the loss 
of pressure which the steam 
undergoes in transfer from one to the other cylinder ABCD 
IS the indicator diagram of the high-pressure cylinder The exhaust 
line CD shows a falling pressure in consequence of the increase of 
volume which the steam is then undergoing through the advance 
of the low-pressure piston EFGH is the diagram of the low-pressure 
cylinder drawn alongside of the other for convenience in the construe 
tion which follows It has no point of cut off, its admission line 
IS the continuous curve of expansion EF which is the same as the 
iiigh-pressurc exhaust line CD but drawn to i different scale of 
volumes At any point K the actual volume of the steam is 
KL + MN 3 y drawing OP equal to 1 \L + MN so th it OP 
represents the whole volume, ind repealing the same construciion 
at other punts of the diagiam we 
may set out the curve QPR the apper 
part of vnich is identical with BC 
and so complete a single diagram 
whicl exhibits the equivalent expan- 
s.on in a single cvlmdcr 

In a tandem compound engine of the 
receiver type the diagrams resembk 
those shown in fig 17 During CD 

Fig 17— Compound Dia- 

grams Receiver type " taking place into the large or low 

^ jircsburs cylmdir D and G mark 

the point of cut off m the large cylinder, after which GH shows the 




Fig 16 — Compound Diagrams * 
Woolf tyrpe 



independent expansion of the steam now shut within the large 
cyhmlcr, ami BE sliovvs the compression of steam by continued 
discharge from the small cylinder into the receiver At the end of 
the stroke the receiver pressure is Ob , and if there is to be no ‘ drop ’ 
this must be the s.ime as the pressure at C Diagrams of a similar 
kind may be sketched without difficulty for the case of a receiver 
engine with any assigned phase relation between the pistons 

57 Adjustment of Work and ‘ Drop "—By making the cut off 
take place earlier in the large cylinder we increase the mean pressure 
m the receiver, the work ilone m the small cylinder is consequently 
dimimshed The work done in the large cylinder is correspondingly 
increased, for the total work (depending as it docs on the imbal 
pressure and the total ratio of cxpajosion) is unaffected by the change 
Ihe same adjustment serves, m case there is “ drop,” to lessen it 
By selecting a suitable rabo of cylinder volumes to one another and 
to the volume of the receiver, and also by choosing a projier point 
for the low pressure cut-off, it is possible to divide the weirk suitably 
between the cylmdeTS anel at the same time prevent the amount of 
drop from being greater than is practically convenient 

58 Uniformity of Effort in a Compound Engine —An important 
mechanical advantage belongs to the cenniiound engine in the fact 
that it avoids the extreme thrust and pull which would have to be 
iMirno by the piston rod of a single-cylinder engine working at the 
same power with the s<imc initial pressure and the same ratio of 
expansion If all the expansion took place in the low-pressure 
cylinder, the piston at the beginning of the stroke would be exposed 
to a thrust much greater than the sum of tlic thrusts on the two 
pistons of a compound engine in which a fair ^oportion of the 
expansion is performed m the small cylinder The mean thrust 
throughout the stroke m a tandem engine is of course not affected 
by conuiouiulmg only the range of variation in the thrust is reduced 
The eilort on the crank jnn is consequently made more uniform, 
the strength of the parts may be reduced^ and the friction at slides 
and loiirnals is lessened The advantage in this respect is obviously 
muen greater when the cylinders are placed side by side, instead of 
tandem, and work on cranks at right angles As a set off to its 
advantage in giving a more uniform effort, the compound engine 
has the drawback of requinng more workmg parts than a simple 
engine with one cylmder But m many instances— as in marine 
engines— two or more cranks are almost indispensable, to give a 
tolerably umform effort ami to get over the dead points, and the 
comparison should then be made between a pair iT simple cylinders 
and a pur of comjxiunded cylinders Another point m favour of 
the compound engine is that, altliough the whole ratio of expansion 
is greit, there need not be a very early cu''--off *n either cylinder, 
hence the common slide-valve, which is imsuited to give an early 
eut-off, may be ust d m place of a more complex arrangement The 
mechanical advantage of the compound engine has long been 
recognized, and had much to do with its adoption m tlit early days 
of high pressure steam Its subsequent devtlojimi nt has been clue 
in part to tins, and m part to the thermodynamic advantage which 
has been discussed abov c 

59 Ratio of Cylinder Volumes — In a two cylmder compound 

engine , using steam at 80 to 100 lb pressure, the large cylindt r li is 
3 or 4 times the volume of the small cylinder In triple engines 
the pressure is rarely less than 150 lb, the low pressure cylmder has 
generally 6 or 7 times^ and the intermediate cylmder 2^ to 2| times 
the volume of tlie high-pressure cylmder In naval practice the 
ratios are about 1 5 ^ pressure of 160 lb and 1267 for a 

prtssiiic of 250 lb In the mercantile manne the engines are nor- 
mally working at full powtr, wheruas m the navy most of the workmg 
IS at greatly reduced powers, the cruising spcecl requiring very miicii 

less Bian the full output Consequently, for tlie same boiler pressure, 
the cylinder ratio is made less m war ships to adapt the engines for 
economical workmg under cruising conditions 

Oo The Distribution of Steam — In early steam engines the distri- 
bution of stiam was effected by means of conical valves, worked by 
tappets from a rod which hung from the beam The slide valve, 
tae invention of which m tlie form now known as the long Q slide 



Fig 18 — Horizontal Section through Cylmder and Valve-chest I 
showing Slide-valve 


IS credited to Murdock, an assistant of Watt, c'>mc into general 
use with the introduction of locomotives, and is now employed, m 
one or other of many ^orms, in the great majority of engines 

The common slide valve is illustrated in fig 18, which also shows 
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the cylinder and the ports and passaf^es leading to its ends The 
seat, or surface on which the valve slides, is a plane surface formed 
on or fixed to the side of the cylirder, with three ports or openings 
which extend across the greater part of the cylinder's width The 
central opening is the exhaust iiort through which the steam 
escapes, the others, or steam ports, which are narrower, lead to the 
two ends of the cylinder respectively The valve is a box-shaped 
cover which slides over the seat, and the whole is enclosed m a 
chamber called the valve chest, to which steam from the boiler is 
admitted When the valve moves a sufficient distance to either 
side of tlic central position, steam enters one end of the cylinder 
from the valve chest and escapes from the other end of the cylinder 
through the cavity of the valve into the exhaust port The valve 
IS generally moved by an eccentric on the engine shaft, which is 
mechanically equivalent to a crank whose radius is equal to the 
eccentricity, or distance from the centre of the shaft to the centre 
of the eccentric sheave The eccentric rod is generally so long that 
the motion of the valve is sensibly the same as that which it would 
receive were the rod infinitely long Thus if 
a circle (fig 19) be drawn to represent the path 
of the eccentric centre during a revolution of 
the engine, and a perpendicular PM be drawn 
from any point P on a diameter AB, the distance 
CM IS the displacement of the valve from its 
middle position at the time when the eccentric 
centre is at P AB is the whole travel of the 
valve 

61 Lap and Lead — If the valve when in its 
middle position did not overlap the steam ports (tig 20), any 
movement to the right or the left would admit steam, and 
the admission would continue until the valve had returned to 
its middle position, or, in other words, for half a revolution of 
the engine Such a valve would not serve for expansive 
working, and as regards the relative position of the crank and 
icccntric it would have to be set so that its midtllc position 
coinriacd with the extreme position of the piston, in other words, 



Fig 19 



Fig 20 — Slide- Valve Pio 21 — Slide-Valve 

without Lap with Lap 


the eccentric radius would make a right angle with the crank 
Expansive working, however, becomes possible when wc give the 
valve what is called " lap," by nuking it project over the edges of 
the steam ports, as in fig 21, where 0 is the ‘ outside lap " and t is 
the ‘ inside lap " Admission of steam (to either side) then begins 
only when the displacement of the valve from its middle position 
exceeds the amount of the outside lap, and continues only until the 
valve has returned to the same distance from its middle position 
Further, exhaust begins only when the valve has moved past tlic 
middle by a distance equal to t. and continues until the valve has 
again returned to a distance * from its middle position Thus on 
the diagram of the eccentric’s tiavel 
(hg 22) we find, by setting off o and t 
on the two sides of the centre, the posi- 
tions a, h, c and d of the eccentric radius 
at which the four events of admission, 
cut off, release and compression occur 
for one side of the piston As to the 
Other side of the piston, it is only ncces 
sary to set off o to the nght and t to the 
left of the cenbe, but for the sake of 
clearness we may confine our attention 
to one of the two sides Of the whole 1 
revolution, the part from a to fc is the 
arc of steam admission, from b to c is 
the arc of expansion, from c to d the arc of exhaust, and from d to 
a the are of compression Ihe relation of these, however, to +he 
piston’s motion is still undefined If the cccentnc were set in 
advance of the crank by an angle equal to ACa, the opening of the 
valve would be coincident with the beginning of the piston’s stroke 
It 13 , however, desirable, m order to allow the steam free entry, that 
the valve be edready some way open when the piston stroke begins, 
and thus the eccentric may be set to have a position Ca' at the begin- 
ning of the stroke In that case the valve is open at the beginning 
of the stroke to the extent tntn', which is called the " lead ’ The 
amount by which the angle between Ca (the eccentric) and CA (the 
crank) exceeds a nght angle is called the angular advance, this being 
the angle by which the eccentnc is set m advance of the position it 
would occupy if the pnnutive arrangement without lap were adopted 
The quantities lap, load and angular advance (fl) are connected by 
the equation 

outside lap + lead - h ilf travel x cos 9 
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An efitoct of lead is to cause preadmission, tliat is to say, adnus 


Sion before the end of the back stroke, which, together with the 
compression of steam left in the cylinder when the exhaust port 
closes, produces the mechanical effect of ‘ cushioning," to which 
reference has already been made To examine the distribution of 
steam throughout the piston’s stroke, wc may now draw a circle to 
represent the path of the crank pin (fig 23, whore the dotted lines 


r 


Fig 23 

have been added to show the assumed conhguration of jiiston, con 
necting-rod and crank) and transfer to it from the former diagram 
the angular positions a, b, c and d at which the four events occui 
To facilitate this transfer the diagrams of eccentric path and of 
crank pin path may by a suitable choice of scales be drawn of the 
same actual size Then by projecting these points on a diameter 
which represents the piston’s path, by circular arcs drawn with a 
radius equal to the length of the connecting-rod, wo find p, the 
position of the piston at which admis 
Sion occurs during the back stroke, 
also q and r, the position at cut off 
and release, dunng the stroke which 
takes place in the direction of the 
arrow, and s, the point at which 
compression begins It is obviously 
unnecessary to draw the two circles 
of figs 22 and 23 separately, the 
single diajgram (fig 24) contains the 
solution of the steam distribution with pio 24 

a slide-valve whose lap", travel and 

angular advance are known, the same circle serving, on two bc.iles, 
to show the motion of the crank and of the cccentnc 
Zeuner's Diagram — The graphic construction most usually 
employed in siide-valvc investigations is the ingenious diagram 

! )ublishcd by Dr G Zeuner in the Cmhngenteur m 1856 ’ On the 
me AB (fig 25), which represents the travel of 
the valve let a pair of circles (called valve- 
circles) be drawn, each with diameter equal 
to the half travel A radius vector CP drawn 
in the direction of the eccentric at any instant, 
is cut by one of the circles at Q so that CQ re- 
presents the corresponding displacement of the 
valve from its middle position That this is *0 
will be seen by drawing PM (as in fig 19) and 
joining QB when it is obvious that CQ =- CM, 
which IS the displacement of the valve The line AB with the circle 
on It may now be turned back through an angle of 90® -f- 9 (9 being the 
angular advance), so that the valve-circlcs take the position shown 



Fig 25 





to a larger scale in fig 2b This makes the direction of CQ (the 
eccentric) coincide on the paper with the simultaneous direction of 


* Zeuner, Treatise on Valve Gears, trans by M Muller (1868) 
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the crank, and hence to find the dlsplacen^ent of the valve at any 
position of the crank we have only to draw CQ in fig a6 paralld 
to the crank, whan CQ represents the 
displacement of the valve to the scale 
on which the diameter of each valve 
circle represents the half-travel of the 
valve CQg is the valve displacement 
at the beginning of the stroke shown 
by the arrow Draw circular arcs ab 
and cd witn C as centre and with radii 
equal to the outside lap o and the 
inside lap » respectively Ca is the 
position of the crank at wluch pre 
admission occurs The lead is 
The greatest steam opening is /ijB 
The cut-off occurs when the crank 
has the direction Cb Cc ii the posi- 
tion of the crank at release and Cd marks the end of the 
exhaust 

63 In this diagram radii drawn from C mark the angular positions 
of the crank, and their intercepts by the valve circles determine 
the corresponrUng displacement of the valve It remains to find the 
corre'^ponding displacement of the piston For this Zeuner employs 
a supplementary graphic construction shown in fig 27 Here ab 
or al)' represents the connecting-rod, and be or b'c the crank With 
centre c and radius ae a circle ap is drawn, and with centre b and 
radius ab another circle aq Then for any position of the crank, as 
cb', the intercept bq between the circles Is easily seen to be equsd to 
aa', and is therefore the distance by which the piston has moved 
from its extreme position at V A beginning of the stroke In practice 
this diagram IS combined with that of -^'g 20 by drawing bom about 
the same centre and using different scales for valve and piston travel 
A radius vector drawn from tlie centre parallel to the crank in any 
position then shows the valve’s dispLacement from the valve s 
middle position by the intercept CQ of fig 26, and the piston s 
displacement from the beginning of the piston’s motion by the 
intercept pq of fig 27 

64 In the figures which have been sketched the events refer 
to the front end of the cylinder, that is, the end nearest to the crank 
(see fig 23) To deternune the events of steam distribution at the 
back end, the lap circles shown by dotted hues in fig 26 must 
also be drawn, Ca' being the outside lap for the back end and Cc' 
the inside lap Those bps oje not necessarily equal to those at the 
other end 01 the valve From the diagranvs it will be seen that, 
especially with a short connecting-rod, the cut-off and release occur 
earlier and the compression later at the front than at the back end 
if the laps are equal, and a more symmetrical steam distnbution can 
be produced by making the inside lap greater and the outside lap 
less on the side which leads to the front end of the cylinder On 
the other h<ind an unsymmetneal distribution may be desirable, 
as in a vertical enrfne where the weight of the piston assists the 
steam during the down stroke and resists it during the up-stroke 
and this may be secured by a suitable inequality in the laps 

65 By varying the ratio of the laps o and » to the travel of the 
valve we prodiice effects on the steam distribution which arc 
readily traced by means of the diagram Reduction of travel 
(which is equivalent to increase of lioth o and i) gives later pre- 
admission, earlier cut-off later release and earlier compression, the 
ratios of expansion and of compression are both increased Increase 
of angular advance accelerates all the events and causes a slight 
increase in the ratio of expansion 

66 In designing a shde-v alve the breadth of the steam ports 
in the direction of the valve’s motion is determined with reference 
to the volume of the exhaust cteam to be discharged in a given time, 
the area of the ports being generally such that the mean velocity 
of the steam dunng t isdiarge is less than 100 ft per second The 
travel is made great enough to keep the cylinder port fully open 
during the greater part of too exhaust, for this purpose it is 24 or 
3 times the breadth of the steam port. To facilitate the exit of 
steam the inside lap is always sm^, and is often wanting or even 
negative During admi^on the steam port is rarely quite un- 
covered especially d tue outside lap is large and the travel moderate 
Large travel has the advantage of giving freer ingress and egress of 
steam, with more sharply-defined cut-off compression and release, 
but this advantage is secured at the cost of more work spent in 
moving the valve and more wee-r of the faces To lessen the neces- 
sary travel without reducing the area of steam ports, double-ported 
valves are often used An example is shown bmow in fig 30 

67 Reversal of Motion with Slide-Valve — ^The eccen^ must 
stand in advance of the crank by the angle 90° -|- 9 , as in fig 28, 

where CK is the crank, and CE the corresponding 
position of the eccentric when the engine is running 
in the direction of the arrow a To set the engine 
in gear to run in the opposite direction (6) it is 
only necessary to shift the eccentric into the position 
CE^ when it will still be 90® -f- fl in advance of the 
crank In the older engines this reversal was effected 
by temporarily disengaging the eccentne-rod from the valve-rod, 
working the valve by hand until the crank turned back through 
an angle equal to ECE'. the eccentric meanwhile remaining 



Pig 28 



at rest, and then re-engaging the gear The eccentric sheave 
instead of being keyed to the shaft, was driven by a stop 
fixed to the shaft, which abutted on one or other of two 
shoulders projecting from the sheave In some modem forms of 
reversing gear means are provided for turning the eccentric round 
on the shaft, but the arrangement known as the link motion is now 
the most usual gear in locomotive, marine, winding and other 
engines which require to be often and easily reversed 

68 Link-Motion — In the link-motion two eccentrics are used, 
and the ends of their rods are connected by a link In Stephenson’s 
hnk motion — the earliest and still the most usual form — the Imk 
is a slotted bar or pair of bars curved to the same radius as the 
eccentric rods (fig 29), and capable of being shifted up or down by 
a suspension rod The valve-rod ends in a block which slides within 
the link and when the link is placed so that this block is nearly in 
line with the forward eccentnc rod (R, fig 29) the valve moves in 



nearly the same way as if it were driven directly by a single eccentnc 
This 18 the position of " full forward gear ” In ’’ full backward 
gear, ' on the other hand, the link is pulled up until the block is in 
nearly a line with the backward eccentne-rod R' The link-mPtion 
thus gives a re^y means of reversing the engine— but it does more 
than this by setting the hnk in an intermediate position the valve 
receives a motion nearly the same as that which would be given by 
an eccentnc of shorter radius and of greater angular advance, and 
the effect 19 to give a distribution of steam in which the cutoff is 
earlier than m full gear and the expansion ard compression are 
greater In mid gear the steam distribution is such that scarcely 
any work is done in tbe cylinder The movement of the hnk is 
effected by a hand-lever or by a screw, or (in large engines) by 
an auxiliary steam engine A usual arrangement of hand-lever 
fetched in fig 29, has given rise to the phrase ‘ notching up," 


r 



to describe the setting of the link to give a greater degree of expan- 
sion 

In Gooch's link-motion (fig 30) the link is not moved up in 



shifting from forward to backward gear but a radius rod between 
the valve-rod and the hnk (which is curved to suit this radius rod) 
is raised or lowered — a plam which has the advantage that the lead 
IS the same in all gears In Allan s motion (fig 31) the change of 
gear is effected partly by shifting the link and partly by shifting 
a radius rod, and the link is strai^t 

69 Graphic Solution of Link-Motion — ^The movement of a valve 
driven by a link-motion may be very fully and exactly analysed by 
drawing with the aid of a template the positions of the centre line 
of the link corresponding to a number of successive positions of the 
crank Thus, in fig 32, two circular arcs passing through e and s' 
are drawn with E and E' as centres and the eccentric rods are radii 
These are loci of two known points of the link, and a third locus is 
the circle a in which the point of suspension must lie By placing 
on the paper a template of the link, with these thres points marked 

XXV. 27 
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on, it, the position of the link is readily found, and by repeating the 
process for other positions of the eccentncs a diagram of positions 
(fig 3*) drawn for the assigned state of the gear A hne AB 
drawn across this diagram m the path of the valve's travel deta*- 
ipin^ the displacements, of the valve and enables the oval diagram 
to be drawn, which is shown to a larger scale in another part of fig 
3* The example refers to Stephenson's link-motion in nearly full 
forward gear, with obvious modification the same method may be 
used in the anal}r8is of Gooch’s or Allan’s motion The same 



Fig 32 

diagram determines the amount of slotting or sliding motion of the 
block in the link In a well-designed gear this sliding is reduced to 
a mihlmtim fbr that position of the gear m which the engine runs 
most usually In marine engines the suspension-rod is generally 
connected to the link at the end of the link next the forward eccen- 
tric to reduce this sliding when the engine is in forward gear 
70 Radial Gears— Many forms of gear for reversing and for 
varying expansion have been devised with the object of escajnng the 
use of two eccentncs, and m some both eccentrics are dispensed with 
Hackworth s gear, the parent of several others, to which the general 
name of radial gears is 
^ I applied, has a single eccen- 

^ ^ trie E (fig 33) opposite the 

\ crank, with an eccentnc-rofl 

EQ whose mean position is 
perpendicular to the travel of 
^ the valve The rod ends in 

I a block Q which slides on a 

I fixed inclined guide-bar or 

^ link and the valve-rod re- 

1, I y - r ceives Its motion through a 

xiTTU j ‘ - — V connecting rod from an inter- 

/ ' mediate point F of the eccen 

- trie rofl, the locus of which 

I IS an ellipse To reverse the 

I gear the guide-bar is tilted 

j over to the position shown 

y'/ by the dotted lines, and 

_ » mtermetluteinclinatioiisgive 

m *" various deuces of expansion 

r^- ' ''' Without altenng the lead 

's '~r~' The steam distribution is 

Mo 33 -Hackworth s Valvc-Gcar qmte satisfactory, but ^ 

objection to the gear is the 
wear of the shding-block and guide In Bremme's or Marshall’s 
form this objection is obviated with some loss of symmetry 
in the valve’s motion by constraining the motion of the point 
Q not by a sliding guide but a supsension-hnk, which makes 
the path of Q a circular arc instead of a straight line, 
to reverse the gear the centre of suspension R of this bnk 
IS thrown over to the position R' (fig 34) In the example 
sketched P is beyond Q, but P may be between Q and the crank 
(as in fig 33), in which case the eccentric is set at 180® from the 
crank This gear has been applied in a number of manne 
engines In Joy s gear, which is extensively used in locomotives, 
IS requited, and the rod corresponding to the 
,m Ilackworth's gear receives its motion from a 
connecting rod by the linkage shown In fig 35, and is 
as in Marshall’s form, by a rod whose su^nsion 


ftojiwn over to reverse the motion, or constrained, as 
in Hackworth*s,’by a slot-guide whose inclination is reversed Fig 
^^jShqwft as applied to a Ipcomotive A slot -guide E is 

t? allow for the obliquity of the valve connect- 
ipg-rf3[q,[4i!^,i ,G ;a t^,cF^k-pin, B the piston path and D a fixed 

largely used in locomotives, especially 
,9jf, li^ope. is the Walschaert or Heusinger 
r W YfWph,fP>e valve receives its motion in part 


r W YfWph,fB>e valve receives its motion in part 
thrqugh a reducing lever, and in 
ai^gles to the crank, 
which a ro^ng linlc Reversing is effected by shifting 


a sliding block along this rocking link from one side to the other 
of the centre on which it rocks + 



Flo 34 — Bremme's or Marshall s Valve Gear 
71 Separate Expansion- Valves — ^When the distribution of steam 
18 effected by the slide-valve alone the arc of the crank's motion 
during which compression occurs is equal to the arc during which 
expansion occurs and for this reason the slide-valve would give an 



Flo 35 — Diagram of Joy’s Valve-Gear 
excessive amount of comprebsion if it were made to cut off the supply 
of steam earlier than aoout half stroke Hence, where an early 
cut-off IS wanted it is necessary either to use an entirely different 
means of regulating the distribution of steam or to supplement the 



Fjo ,6 —Joy's Gear as applied to a Locomotive 
slide-valve by another valve— called an expansion- valve, usually 
driven by a separate eccentric— whose function is to effect the cut- 
off the other events being determined as usual by the slide-valve 
Such expansion-valves belong generally to one or other of two types 
In one the expansion -valve cuts off the supply of steam to the chest 
m which the main valve works 



Fie -—Expansion- Valve on back of Main Slide-Valve 

In the other the expansion-valve slides on the back of the main 
slide-valve which is provided with through 
ports which the expansion-valve opens and 
closes Fig 37 shows one form of this 
type Here the resultant relative motion of 
the expansion-valve and main-valve has to 
be considered If r* and r# (fig 38) are the 
eccentrics working the mam and expansion 
valves respectively then CR drawn equal 
and paralM to ME is the resultant feccentnc 
which determines the motion of the expan- 
sion-valve relatively to the mam-valve 
Cutoff occurs at Q, when the shaft has turned through an 



Fig 38 
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angle f whicli brings the resultant eccentric into the direction CQ 
and makes the relative displacement of the two valves equal to 
the distance I ^ 

Expansion-valves furnish a convenient means of varying the 
emansion, which may be done by altering their lap travel or angular 
advance Alteration of lap or rather of the distance I in the figures, 
is oftw effected by having the expansion-valve in two parts (as in 
37) and holding them on one rod by right- and left-handed screws 
respectively , by turning the valve-rod the parts arc made to approach 
or recede from each other In large valves the adjustment is more 
conveniently made by varymg the travel of the valve, which is done 
by connecting it to its eccentric through a link which serves as a 
lever of variable length 



in which equilibrium is secured by the use of two conical faces 
which open or close together In Cornish pumping engines which 
retain the single action of Watt's early engine, three double-beat 
valves are used, as steam-valve, eqmlibrium-valve and exhaust- 
valve respectively These are closed by tappets on a rod moving 
with the beam, but are opened by means of a device called a 
cataract, which acts as follows The cataract is a small pump 
with a weighted plunger, discharging fluid through a stop cock 
which can be adjusted by hand when it is desired to alter the speed 
of the engme The weighted plunger is raised by a rod from the 
beam, but is free m its descent, so that it comes down at a rate 
depending on the extent to which the stop-cock is opened When 
it comes down a certain way it opens the steam and exhaust valves, 
by liberating catches which hold them closed , the " out-door *' 
stroke then begins and admission continues until the steam-valve 
is closed , this IS done directly by the motion of the beam, which 


also, at a later point in the stroke, closes the exhanst Then the 
equilibriura-valve is opened, and the " in-door " stroke takes place, 
dunng which the plunger of the cata- 
ract is raised When it is completed, 
the piston pauses until the cataract 
causes the steam-valve to open and 
the next “ out-door " stroke begins 
By applying a cataract to the equil- 
ibrium valve also a pause is intro- 
duced at the end of tne " out-door " 
stroke Pauses have the advantage 
of giving the pump time to fill and 
of blowing the pump-valves to settle 
in their seats without shock 

76 Methods of Regulating — To 
make an engme run steadily an 
almost continuous process of idjust- 
ment must go on by which the 
amount of work done by the steam 1 



Fig 41 — Double-Beat Lift- 
Valve 


the cylinder is ad^ted to 
the amount of externarwork demanded of the engine Even in 
cases where the demand for work is sensibly uniform fluctuations 
in boiler-pressure still make regulation necessary Generally the 
process 01 government aims at regularity of speed, occasionally 
however, it is some other condition of running that is maintains 
constant as when an engine drivmg a dynamo-electric machine is 
governed by an electric regulator to give a constant difference of 
potential between the brushes 

The ordinary methods of regulating are either (a) to alter the 

E rcssure at which steam is admiriod by opemng or closing more or 
.ss a throttle-valve between the boiler and the engine or {b) to 
alter the volume of steam admitted to the cylinder by varying the 
point of cut-off The former plan was introduced by Watt and is 
still common, especially in small engines 'The second plan o 
regulating is generally preferred e^ecially when the engine is sub- 
ject to large variations of load Witlun certain limits regulation 
by either plan can be effected bj hand but for the finer adjustment 
of speed some form of automatic governor is necessary Speed 
governors are commonly of the centrifugal type a pair of masses 
revolving about a spindle which is driven by the engme are kept 
from flying out by a certain controlhng 
force When an increase of speed occurs 
this controlling force is no longer able to 
keep the masses revolving in their former 
path, they move out until the con- 
trolling force is sufficiently increased and 
in moving out they act on the regulator 
of the engine, which may bo a throttle- 
valve or some form 01 automatic expan- 
sion gear In the conical pendulum 
governor of Watt (fig 42) the revolving 
masses are balls attached to a verticd 
spindle by links and the controlling force 
IS furnished by the weight of the balls, 
which, in receding from the spmdle, are 
obliged to nse VHien the speed exceeds 
or f^ls short of its normal value they move out or in and so raise 
or lower a collar c which is in connexion by a lever with the 
throttle- valve 

77 Loaded Governor — In a modified form, known as the loaded 
governor a supplementary controlhng force 
IS given by placing a weight on the sliding 
collar (fig 43) This is equivalent to in 
creasing the weight of the balls without 
altering their mass In other governors the 
controlling force is wholly or partly produced 
by springs The use of springs to provide 
controlling force allows the axis of rotation 
to be horizontal and governors of this class 
are frequently attached directly to the hori- 
zontal shaft in high-speed engines 

78 Equilibrium of Governor — In whatever 
way the revolving masses are controlled, the 
controlling force may be treated as a force F 
acting on each ball m the direction of the 
radius towards the axis of revolution Then, 
if M be the mass of the ball, n the number of revolutions per second 
and r the radius of the ball's path, the governor will rcvolye in 
equilibrium when F = 4»8n*>'M (in absolute units), or 



Fig 42 — ^Watt’s 
Governor 



Fig 43 — Loaded 
Governor 


In order that the configuration of the governor should be stable, F 
must increase more rapidly than r, as the balls move outwards 
It is obvious that no stable governor maintains a strictly constant 
speed in the engine which it controls If the boiler pressure or the 
demand for work is changed, a certain amount of permanent displace- 
ment of the balls is necessary to alter the steam-supply, and the balls 
can retain their displaced position only by virtue of a permanent 
change in the speed The maximum range of speed di^ends on 
that amount of change of n which suffices to alter the connguratioii 
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to be sensitive if this range is a small fraction of « 

To find the configuration which the governor will assume at any 
particular speed, or the speed corresponding to a particular configura- 
tion, it IS only necessary to determine the whole 
controiluig force F per ball acting along the radius 
^ towards the axis for various v^ues of r Let a 

/f^ ‘ curve ab (fig 44) be drawn showmg the relation of 

f F to r At any assigned value of v set up an 

ordinate QC = ^ir*n«rM Join OC The point c, 

; m wluch 'jC, cuts the curve, determines the value 

It ’ — ‘ V * ^ of r at which the balls will revolve at the arsigned 

Pic as . speed n (Jr, if that is given, and the value of « 

IS to be found, the line Oc produced will determine 
C, and th« n = QC/4ir3rM The sensibility of the go\ emor is 
determined by taking points a and b corre^ionding to full steam 
and no steam respectively, and drawing lines through them to 
determine the corresponding values of QA and QB When the 
frictional resistance / is known, an additional pair of curves 
drawn above and below ab, with ordinates F -j- / and F — / respec- 
tively, serve to show the additional variations in speed which are 
causdi by friction The governor is stable throughout its whole 
range when the curve ab has a steeper gradient than any Ime drawn 
from O to meet it 

79 Iwihrontsm — If, when the balls are displaced, the controlling 
force F changes proportionally to the radius r, the speed h constant 
In other words, ^e etiuilibnum of the governor is then neutral, it 
can revolve in equilibrium at one, and only at one, speed At this 
speed It assumes, indifferently, any one of its possible configurations 


opportunity is passed If the cut-off has already occurred, and the 
control only begins with the next stroke 

When the demand for power suddenly falls, the speed rises so 
much as to force the governor into a position of over-control, such 
that the supply of steam is no longer adequate to meet even the 
reduced demand for power Then uie speodl slackens, and the same 
kind of excessive regulation is repeated in the opposite direction 
A state of forced oscillation is consequently set up The effect is 
aggravated by the momentum which the governor balls acquire in 
being displaced Hunting is to be avoided by giving the governor 
a fair degree of stability, by reducing as far as possible the static 
frictional resistances, and by introducing a viscous resistance 
to the displacement of the governor, which prevents the displace- 
ment from occurring too suddenly, without affecting the ultimate 
position of eauilibnum For this purpose many governors are 
furnished with a dash-^ot, which is a hydraulic or pneumatic 
brake, consistmg of a piston connected to the governor, working 
loosely m a cylinder which is filled with oil or with air 

80 Regulation by the Governor of the Steam Supply Throttle- 
Valve — ^The throttle-valvo, as introduced by Watt, w is originally 
a di^ turmng on a transverse axis across the centre of the steam 
pipe. It 13 now usually a double-beat valve or a piston-ialve 
When regulation is effected by varymg the ciit-off, and an expansion- 
valve of the slide-valve type is used, the governor generally acts by 
changing the travel of the valve In other forms of automatic 
expansion-gear the lap of the valve is altered, in others the governor 
acts by shifting the expansion- valve eccentric round on its shaft, and 
so changing its angular advEince 

81 Trip-Gear — In large stationary engines the most usual plan 
of automatically r^pdatm^ the expansion is to employ some form of 



Fig 45 — Girhss Engme, with Spencer Inglis fnp-Gear 


The shghtest variation of speed drives it to the extremity of its 
Tange, hence its sensibihty is indefinitely great Such a TOvernor is 
called isochronous Where springs furnish the controlling force, 
an approach to isochronism can be secured by adjusting the 
initial tension of the springs, and this forms a convemont means of 
regulating the sensibility 

But in practice no governor can be absolutely isochronous It is 
indispensable to leave a small margin of stability for the sake of 
preventing violent change in the supply of steam, especially when 
there is much fnctional resistance to be overcome by the governor, 
or where the influence of the governor takes much time to be felt 
by the engme An over-sensitive governor Is liable to fall mto a 
state of oscillation called hunting When an alteration of speed 
begins to be felt, however readily the governor alters its form, the 
enpne's response is more or less delayed If the governor acts by 
closmg a throttle valve, the Engine has still a capacious valve-chest 
on which to draw for steam If it acts by changing the cut-off, its 


tnp-gear, the earliest type of which was introduced m 1849 by G H 
Corliss (1817-1 888), of Irovidence^ USA In the Corliss system the 
valves which admit steam are distinct from the exhaust-valves The 
latter are opened and closed by a reciprocating piece which takes its 
motion from an eccentnc The former are opened by a reciprocatmg 
piece, but are closed by springing back when released by a tnp- or 
tnggcr-action The tnp occurs earlier or later in the piston's stroke 
accordmg to the position of the governor The admission valve 
IS opened by the reciprocating piece with equal rapidity whether the 
cut-off IS gomg to bo early or late It remains wide open dunng the 
admission, and then, when the tnp-action comes into play, it closes 
suddenly The indicator diagram of a Ckjrliss engme consequently 
has a nearly honzontal admission-hne and a sharply defired cut-off 
Generally the valves of Ckirhss engines are cylmdneal plates turning 
m hollow ^hndncal seats which extend across the width of the 
cyhnder (Jften, however, the admission-valves in tnp gear engmes 
are of the disk or double-b^t type, and spring into their seats when 
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the tnp-gear acts Messrs Sulzer have developed this type with 
much success Many forms of tnp-gear have been invented by 
Corliss himself and by others One of these, the Spencer Inglis 
tnp-gear, by Messrs Hick, Hargreaves & Co , is shown m figs 45 and 
46 A wnirt-plate A, which turns on a pm on the outside of the 
cyhnder, receives a motion of oscillation from an eccentric It 
opens the cylindrical rocking valve B by pulling the hnk C, which 
consists of two parts, connected to each other by a pair of spnng 
clips a, a Between the clips there is a rocking-cam b, and as the 
lihlc IS pulled down this cam places itself more and more athwart 
the hnk, until at a certain point it forces the clips open Then the 
upper part of the link springs back and allows the valve B to close by 
the action of a spring in the dash-pot D When the wnst-plate 
makes its return stroke the clips re engage the upper portion 01 the 
link C, and tilings arc ready for the next stroke The rooking-cam b 
has its position controllea by the governor through the link E in 



such a way that when the speed of the engine increases it stands 
more athwart the hnk C, and therefore causes the clips to be released 
at an earlier point in the stroke A precisely similar arrangement 
governs the adxmssion of steam to the other end of the cylinder 
The exhaust-valves are situated at the bottom of the cylinder, and 
receive an oscillating motion irom a separate wnst plate, bchmd A 

82 Use of Flywheel —Besides those variations of speed which 
occur from stroke to stroke, which it is the business of the governor 
to check, tlicre are variations within each single stroke due to the 
varying rate at which work is done on ilie crank shaft during its 
revolution lo limit these is the function of the flywheel, which 
acts by forming a reservoir of energy to be drawn upon during those 
parts of the revolution in which tne work done on tlio shaft is less 
than the work done by the shaft, and to take up the surplus m those 
parts of the revolution m which the work done on the shaft is greater 
than the work done by it This alternate storing and restoring of 
energy is accomplished by slight fluctuations of speed, whose range 
depends on the ratio which th j alternate excess and defect of energy 
bears to the whole stock the flywheel holds m virtue of its motion 
The effect of the flywlieel may bo studied by drawing a diagram 
of crank-effort, which shows the work done on the crank in the same 
way that tlie indicator diagram shows the work done on the piston 
The same diagram serves another useful purpose m determining the 
twisting and Ending stress in the crank 

The diagram of crank-effort is drawn by representing, m rect« 
angular co ordinates, the relation between the moment which the con- 
necting-rod exerts to turn the ciank and the angle turned through by 
the crank. The moment exerted to turn the crank is readily found 
when the direction and magnitude of the thrust exerted by the 
connecting-rod on tho crank-pm is known for successive pomts m 
the revolution. 

83 nfluence of the Inertia of the Reciprocating Masses — ^This 
thrust depends not only on the resultant pressure of the steam on the 
piston but also on tho inertia of tho reciprocating masses. The mass 
of the piston, piston-rod, cross-head, and to some extent that of the 
connecting-rod also, has to be started and stopped in each half 
revolution, and in ]^gh-speed engines the forces concerned in this 
action are so large as to affect most materially not only the distnbu- 
tion of crank-effort but also the stresses which the various parts 
have to be proportioned to bear The calculation of the stresses 
due to inertia in high-speed engines consequently forms an essential 
part of engine design Taking M to represent the whole reciprocat- 
ing mass and a its acceleration at any instant m the direction of 
the piston’s motion, the force required to produce this acceleration 
18 Ma/g, and this quantity has to be deducted from the resultant 
pressure of the steam m finding the effective thrust The effect 
IS to reduce the effective thrust at the beginning of the stroke and 
to increase it at the end The greatest acceleration a occurs in the 
extreme position of the piston, most distant from the crank-shaft 
centre, and its value there is 4ii%®r(i + r/l) where r is the radius 
of the crank, t the length of the connecting-rod and n the number 
of turns per second When the piston is in the other extreme 
position, nearest to the shaft, the vine of a is 4 ii*m®»'(i — rjl) Tho 
exact calculation of inertia effects for the connecting-rod is com- 
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pheated, but its influence on the thrust is approximately found by 
treating the mass of the rod as divided into two parts one of which 
nxoves with the cross-head and is therefore an add^ion to the recipro- 
cating system whil'» the other moves with the crank pm and is 
therefore an addition to the revolving system The mass iqay be 
divided for this purpose into parts which are inversely proportional 
to the distances of tho centre of 
gravity from the cross-head and 
crank-pin respectively By com- 
bining diagrams of the steam 
thrust and of the forces due to 
Micrtia a diagram is obtained 
showing the true thrust through- 
out the stroke Fig 47 gives an 
example there the line ab is 
drawn to show the inertia forces 
for an engine in which the con- 
necting r<^ has 3j times the 
length of the crank The straight 
line cd shows what the inertia 
force would be if the connecting rod were treated as bemg so 
long that the deviation from simple harmonic motion might be 
ne^ected 

The inertia of the reciprocating parts imposes a limit on the light- 
ness of engines of the piston and cylinder type The proportion 
of weight to power is reduced by increasing mean piston speeds 
but this process cannot be carried beyond a point at which the forces 
due to inertia become so great as to produce unsafely high alternating 
stresses in the piston-rods and other parts In some torpedo-boat 
destroyers, where the reduction of weight has been carried as far 
as IS practicable, the mean piston speed approaches 1200 ft per 
minute with nearly 400 revolutions per minute and an 18 in stroke 
These engines develop 6000 h p , and the weight of engines and 
boiler together is only 50 Ih per indicated hp Such a figure js 
however to be regarded as exceptional, weights of 150 to 200 Ih 
per h p are more usual even in conditions like those of high-speed 
cruisers where saving of weight is specially desirable 

84 Balancing — Another aspect m which the inertia of the 
reciprocating parts is important is in regard to the balancing of the 
engine as a whole Any forces req^uired to accelerate the piston 
and its attached parts produce reaction on the frame and bed-plate 
of the engine which will set up vibrational disturbances in the 
foundations and ground or the supporting structure The obiect 
of baUincmg is to group the masses in such a manner that their 
ine’^ia effects more or less neutralize one another This is especially 
important in marine engines, where massive foundaiions are absent 
and where it may happen that the periodic impulses due to want 

I of balance find some portion of the hull free to respond synchronously 
with vibrations so violent as to be inconvenient and even dangerous 
Even in land engines a want of balance causes enough vibration 
to constitute a serious nuisance m the neighljourhood 

85 In considering the question of balance the system of eccentric- 
ally revolving masses and the system of reciprocating masses have 
to be considered separately A reciprocal mg mass such as a piston 
cannot be balanced by the use of revolving masses for the forces 
which are due to the inertia of the piston ncces-anly act along the 
line of its stroke while these due to revolving masses are continually 
changing their direction Tlie inertia of each connecting-rod may 
be approximately treated by resolving its mass into two constituents 
one of which moves with the crank-pin and is therefore an addition 
to the revolving system, while the other moves with the cross head, 
and 13 therefore an addition to the reciprocating system The mass 
of the rod may be divided for this purpose into parts which are 
invcrselv proportional to the distances of its centre of gravity from 
the crank-pin and the cross-head respectively Let M, M, M,, &.c 
represent the various revolving masses r^, r^ r^, &c their effective 
radii of rotation and o^, o, &e their distances from any assumed 
plane of reference taken perpendicular to the shaft Then the con- 
ditions necc 3 ary for balance amongst them are that the vector 
sura of M r shall vanish and also that the vector sum of M a r shall 
vanish tais latter quantity being the resultant of the moments 
of the centrifugal forces with respect to the plane of reference In 
a four-crank engine there is no serious difficultj m arranging the 
rev living masses in such a manner that these conditions shml be 
satisfied so far as those masses are concerned The problem as 
Ihrofcssor W E Dalby has showoi lends itself readily to graphical 
tre tment (see his treatise on Balancing of hngines) With 
respect to the reciprocating masses a first approximation towards 
oalance is attained by satisfying the conditions which would secure 
balinoe if the motions were simply harmonic These conditions 
are identical with those which have just been slated for the revolving 
masses, when r is interpreted as the semi amplitude of the harmonic 
motion When the conditions in question are satisfied the only 
remaimng source of disturbance is that which comes from the fact 
that the reciprocatmg masses are connected to the cranks by rods 
of finite length, in other words that the motions are not simply 
harmonic For this reason the force required to accelerate each 
piston IS greater when the piston is at the end of the stroke farthest 
from the shaft than when it is at the other end, and consequently 
the balance, which would be perfect if the connecting rods were 
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indefinitely long, is disturbed by the presence of forces which vary 

f ienodically with a frequency twice that of the rotation When 
hree cranks, 120° apart, are employed, it will be found that the 
effect of the shortness of the connecting-rods in causing forces to 
act m the line of the stroke is reduced to a couple tending to tilt the 
engine in a fore and aft direction, which may in its turn be balanced 
by using a second sot of three cranks on the same shaft the second 
set being so arranged that the couple to which it gives rise neutralizes 
the couple due to the first set A six-crank engine may be arranged 
In this way to secure an extremely close approximation to per- 
fect balance, and the same state of balance can be secured when the 
number of cranks is reduced to five 

86 The most usual arrangement adopted in marine engines, when 
questions of balance are taken into account is to have four cranks, 
and consequently four sets of reciprocating masses In the " Yarrow- 
Schhck-Tweedy " system of balancing engines four cranks are 
employed, and by adjusting the relative weights of the four pistons 
as well as their distances apart and by selecting suitable angles for 
the relative positions of the cranks (differing somewhat from 90 ’^ 
a close approximation to complete balance is obtained In triple 
expansion this arrangement is readily applied when two low-pressure 
cylinders are used instead of one the steam from the intermediate 
cylinder being divided between them, and it is also of course appli- 
cable to quadruple expansion engines 

87 In this connexion mention may bo made of a type of engine 
which has been used in various electric power stations especially 
in America, in which a revolving mass might be employed to oalance 
completely the inertia effects of two pistons This is a compound 
engine in which the cylinders stand at nght angles to one another, 
one being horizontal and the other vertical If the piston masses 
were made equal it is clear that the inertia effect of a revolving mass 
could be resolved into two components which would balance both 
It does not appear however, that advantage has been taken of this 
property in the design of actual engines of this type In the London 
County Council power station at Greenwich, where the engines are 
of this class the unbalanced effects of inertia arc so considerable 
us to affect the instruments at the Observatory half a mile away 
One of the conspicuous merits of the steam turbine is that it avoids 
the use of reciprocating parts and so escapes the inconveniences 
and limitations to which the inertia of reciprocating parts gives 
rise 

88 Types of Engine — ^In classifying engines with regard to 
their general arrangement of parts and mode of working, account 
has to be taken of a considerable number of independent charac- 
teristics Wc have first a general division into condensing and 
non-condensing engines, with a subdivision of the condensing 
class into those which act by surface condensation and those 
which use injection Next there is the division into compound 
and non-compound, with a further classification of the former 
as double-, triple- or quadruple-expansion engines Again, 
engines may be classed as single or double-acting, according as 
the steam acts on one or alternately on both sides of the piston 
Again, a few engines — such as steam hammers and certain kinds 
of steam pumps — are non-rotative , that is to say, the reciprocating 
motion of the piston does work simply on a reciprocating piece, 
but generally an engine does work on a continuously revolving 
shaft, and 15 termed rotative In most cases the crank-pm 
of the revolving shaft is connected directly with the piston-rod 
by a connecting-rod, and the engine is then said to be direct- 
acting, in other cases, of which the ordinary beam engine is the 
most important example, a lever is mterposed between the 
piston and the connecting-rod The same distinction applies to 
non-rotative pumping engines, in some of which the piston acts 
directly on the pump-rod, while in others it acts through a beam 
The position of the cylinder is another clement of classification, 
giving horizontal, vertical and inclined cylinder engines Many 
vertical engines are further distinguished as belonging to the 
inverted cylinder class , that is to say, the cylinder is above the con- 
necting-rod and crank In oscillating cylinder engines the 
connecting-rod is dispensed with, the piston-rod works on the 
crank-pin, and the cylinder oscillates on trunnions to allow 
the piston-rod to follow the crank-pm round its circular path In 
trunk engines the piston-rod is dispensed with, the connecting- 
rod extends as far as the piston, to which it is jomted, and a 
trunk or tubular extension of the piston, through the cylinder 
cover, gives room for the rod to oscillate In rotary engines 
there is no piston in the ordinary sense, the steam does 
work on a revolving piece, and the necessity is thus avoided 
of afterwards converting reciprocating into rotary motion 
Steam turbines may, in one sense, be regarded as an extreme 
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development of the rotary type, but they are distinct from all 
other steam engines in this that their action depends on the 
kinetic energy of the steam. 

89 Beam Engines — In the single-acting atmospheric engine 
bf Newcomen the beam was a necessary feature, the use of water- 
packing for the piston required that the piston should move 
down in the working stroke, and a beam was needed to let the 
counterpoise pull the piston up Watt’s improvements made 
the beam no longer necessary, and in one of the forms he 
designed it was ihscarded — namely, m the form of pumping 
engine known as the Bull engine, in which a vertical inverted 
cylinder stands over and acts directly on the pump-rod But the 
beam type was generally retained by Watt, and for many years it 
remained a favourite with builders of engines of the larger class 
The beam formed a convenient driver for pump-rods and valve- 
rods, and the parallel motion {qv) invented by Watt as a means 
of guiding the piston-rod, which could easily be applied to a 
beam engine, was, m the early days of engme-building, an easier 
thing to construct than the plane surfaces which are the natural 
guides of the piston-rod in a direct-acting engme In modern 
practice the direct-acting type has to a very great extent dis- 
placed the beam type For mill-driving and the general purposes 
of a rotative engme the beam type is now rarely ( hosen In 
pumping engines it is somewhat more common, but even there 
the direct-aiting forms are generally preferred 

90 Direct- Acting Engines — Of direct-acting engines the hori- 
zontal type has in general the advantage of greater accessibility, 
but the vertical economizes floor space In small forms the 
engme is generally self-contamed, that is to say, a single frame 
or bed-plate carries all the parts including the mam bearings 
in which the crank-shaft with its flywheel turns The frame 
often takes what is called a girder shape, which brings a portion 
of It into a favourable position for taking the thrust between 
the cylinder and the crank-shaft bearings and allows two surfaces 
to be formed on the frame to serve as guides for the < ross-head 
When a condenser is used with a horizontal engme it is usually 
placed behind the cylinder, and the air-pump, which is within 
the condenser, has a horizontal plunger or piston on a “ tail- 
rod ” or continuation of the main piston-rod through the back 
cover of the cylinder In large honzontal engines the condenser 
generally stands in a well below, and its pump, which is vertical, 
IS driven by means of a bell-crank lever attached by a link to 
the engine cross-head 

91 Coupled Engines — When uniformity of driving effort 
or the absence of dead points is important, two independent 
cylmders often work on the same shaft by cranks at right angles 
to each other Such engines, which are called “ coupled,” can 
start readily from any position , the ordinary locomotive engme 
IS an example Winding engines for mines and collieries, 
in which ease of starting, stopping and reversmg is essential, 
are very generally made by coupling a pair of tylinders on 
opposite sides of the wmdmg drum with link motions as the 
means of operating the valves 

92 Compound Engines, Coupled or Tandem — Large direct- 
actmg engines are usually compounded either by having a 
high- and a low-pressure cylinder side by side, with cranks at 
nght angles, or by putting one cylmder behmd the other with 
the axes of both in the same Ime The latter is called the 
tandem arrangement In a tandem engine, since the pistons 
agree m phase, the steam may expand directly from the small 
into the large cylmder But the connectmg-pipe and steam 
chest form a receiver of considerable size, and to avoid loss by 
“ drop ” the supply of steam to the large cylmder is cut off 
long before the end of the stroke For mill engmes the com- 
pound tandem and compound coupled types of engme are the 
most usual The high-pressure cylmder is very generallv fitted 
with Corliss or other trip-gear 

93 Jet and Surface Condensation — In land engmes usmg 
condensation the jet form of condenser is common, but surface 
condensation is resorted to when the available water-supply is 
unsuited for boiler feed When there is no large supply of 
condensing water a very fair vacuum can be obtained by using 
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an evaporative condenser, consisting of a stack of pipes mto which 
the exhaust steam is admitted and over which a small amount 
of coolmg water is allowed to dnp This water is evaporated 
by the heat which is extracted in condensmg the steam within 
Such a condenser is placed in the open, generally on a roof 
where the air has free access The amount of water it uses need 
not exceed the amount of steam that is condensed, and is there- 
fore a very small fraction of the amount requir^ m a jet or 
surface condenser. 

94 High-Speed Direct-Acting Engines — Prior to the advent 
of the steam turbine the demand for engines suitable for dnvmg 
electric generators without the mtervention of a belt led to the 
introduction of various forms of direct-actmg engine adapted 
to run at a high speed Some of these were single acting, steam 
being admitted to one side of the piston only, generally the back, 
with the result that the rods could be kept m a state of thrust 
throughout the revolution, and alternations of stress m them 
and at the jomts thereby avoided, together with the knockmg 
and wear of the bearing brasses which it is apt to cause To 
secure, however, that the connectm^-rod should always push 
and never pull against the crank-pin there had to be much 
cushionmg during the out stroke on account of the fact that 
from about the middle of that stroke to the end the reciprocat- 
ing mass was bemg retarded In engmes designed by P. W 
Willans, which were highly successful examples of this class, 
the cushioning was provided by means of a supplementary 
piston which compressed air during the out stroke, the energy 
which the reciprocating masses had to part with in losing their 
motion during the second half of the out stroke was stored in 
this air and was restored in the succeedmg down stroke 

Willans obtamed compound or triple expansion by mountmg 
two or three cylmders in tandem m a vertical line, with the 
air-compressmg piston below them m the form of a trunk which 
served also as a guide for the cross-head The piston-rod was 
hollow and within it there was a valve-rod carrying piston 
valves for the admission and release of the steam The valve- 
rod was worked by an eccentric on the crank-pin which gave 
It the proper relative motion with respect to the hollow piston 
within which it works The engine was entirely enclosed in 
a casing the bottom of which formed an oil bath in which the 
cranks splashed to ensure ample lubrication These engines 
for a time had much vogue and gave good results Many of 
them are m use m electric light stations and elsewhere, but the 
tendency now is to use turbines for this class of work, and even 
in cases where reciprocating engines are preferred they are now 
more usually of the double-acting type, which has the advantage 
of giving a greater output of power for the same weight 

95 Double-Acting High-Speed Engines — Of double-actmg 
high-speed engines an interesting form is that of Messrs Beiliss 
and Morcom, the chief distinctive feature of which is the use 
of forced lubrication at the pm jomts and shaft bearmgs In 
a double-actmg engine, where the thrust acts alternately on 
one and the other side of the crank-pins and cross-bead pins, 
high frequency of stroke tends to produce much knockmg and 
wear unless the brasses are very closely adjusted, and m that 
case the pms are liable to get hot, and to “ seize ” by expanding 
sufficiently to fill the small clearance This difficulty, which 
exists when lubrication is carried out m the ordmary way, 
IS overcome in the Beiliss engine by feedmg the bearings vnth 
a contmuous supply of oil, which is pumped m under a pressure 
of about 15 lb per sq< m The presence of a film of oil 
IS thereby continuously secured, and knockmg ls prevented 
although the brasses are not set very close Notable examples 
m which double action is combmed with a relatively high 
frequency of stroke are found in naval engineermg practice, 
especially m the engmes of high-speed cruisers and torpedo- 
boat destroyers As a rule these engmes employ triple expansion 
with four cranks and four cylinders, the third sta^e of the expan- 
sion bemg performed m two cylmders, which divide the steam 
between them But m this field also the steam turlnne is 
rapidly displacing the reciprocatmg type 

96, Pumping Engines — In engmes for pumpmg or for 
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blowing air It is not essential to drive a revolvmg snaft, and 
m many forms the reciprocating motion of the steam piston is 
applied directly or through a bem to produce the reciprocating 
motion of the pump-piston or plunger On the other hand, 
pumping engines are frequently made rotative for the sake of 
adding a flywheel 

Pig 48 shows a compound mverted vertical pumping engme 
of the non-rotative class by Messrs Hathom, Davey & Co, 
Steam is distributed through hft valves, and the distribution 



Fig 48 — Vertical Non-Rotative Pumping Engine 
of steam is controlled by means of a cataract, which makes the 
pistons pause at the end of each stroke ihe pistons are in 
Ime with two pump-rods, and are coupled by an inverted beam 
which gives guidance to the cross-heads by means of an approxi- 
mate straight-lme motion. Engines of this kind, like the old 
Cornish pump, are able to work expansively against a uniform 
resistance without a flywheel in consequence of the great 
inertia of the reciprocating pieces which include long massive 
pump-rods Notwithstanding the low frequency of the strokes, 
enough energy is stored in the moving rods to counterbalance 
the inequalities of steam thrust, and the rate of acceleration of 
the system adjusts itself to give, at the plunger end, the nearly 
uniform effort which the pump requires In other words, the 
motion, instead of being almost simple harmonic as it is in 
rotative engines, is such that the form of the inertia curve when 
drawn as *n fig 47 is nearly the same as that of the steam curve, 
with the result that the distance between the two, which rc 
presents the net effort on the pump-plunger, is nearly con 
stant The massive pump-rods act in such a way as to form a 
reciprocating equivalent of a flywheel 

97 It IS, however, only to deep well pumpmg that this 
applies, and a very numerous cla.ss of direct-acting steam pumps 
have too little mass in their reciprocating parts to aliow such 
an adjustment to take place A familiar example is the small 
donkey pump used for feeding boilers, m which the steam- 
piston and pump-plunger are on one and the same rod In 
some of these pumps a rotative element is introduced, partly 
to secure steadiness of working and partly for convemence in 
working the valves But many pumps of this class are entirely 
non-rotative, and in such cases the steam is generally admitted 
throughout the stroke without expansion In some of them 
the valve is worked by tappets from the piston-rod In the 
Blake steam pump a tappet worked by the piston as it reaches 
each end of its stroke throws over an auxihary steam-valve, 
which admits steam to one or other side of an auxiliary piston 
carrying the main slide-valve 

98 Worthington Engines — In the Worthington pumping 
engine two steam cylinders are placed side by side, each work- 
mg Its own pump-piston The piston-rod of each is connected 
by a short link to a swingmg bar, which actuates the slide-valve 
of the other steam cylinder In this way one piston begins 
Its stroke when the motion of the other is about to cease, and a 
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smooth and continuous action is secured These engmes have 
been extensively ^plied, on a large scale, to raise water for the 
supply of towns and to force oil through ” pipe-lmes ” in the 
United States. In the larger sizes they are made compound, 
each high-pressure cyhnder having a low-pressure cylinder 
tandem with it on the same rod To allow of expansive working 
a device is added which compensates for the inequality of effort 
resulting from an early cut-off A 
cross-head A (fig 49) fixed to each 
of the piston-rods is connected to 
the piston-rods of a pair of oscillat- 
ing cylmders B, B, which contain 
water and communicate with a 
reservoir full of air compressed to 
a pressure of about 300 lb per square 
inch When the stroke (which 
takes place m the direction of the 
arrow) begins the pistons are at first 
forced m, and work is at first done 
by the main piston-rod, through the compensating cylinders 
B, B, on the compressed air m the reservoir This continues 
until the cross-head has advanced so that the cylinders stand 
at nght angles to the line of stroke Then for the remainder 
of the stroke the comp nsating cylinders assist in driving the 
mam piston, and the compressed air gives out the energy which 
It stored m the earlier portion The volume of the air reservoir 
is so much greater than the volume of the cylinders B, B, that 
the air pressure remains nearly constant throughout the stroke 
Any leakage from the cylinder or reservoir m made good by a 
small pump which the engine dnves 

99 P dsometer — Hall’s “ pulsometer ” is a peculiar pump- 
ing engine without cylinder or piston, which may be regarded 

as the modem representative of the 
engine of Savery The '’ectional view, 
fig 50, shows Its principal parts There 
are two chambers A, A', narrowing 
towards the top, where the steam-pipe 
B enters A ball-valve C allows steam to 
pass into one of the chambers and closes 
the other Steam entering (say) the 
right-hand chamber forces water out of it 
past the clack-valve V into a delivery 
passage D, which is connected with an 
air-vessel When the water level in A 
sinks so far that steam begins to blow 
through the delivery passage, the water 
and steam are disturbed and so brought 
into intimate ontact, the steam m A 
IS condensed, and a partial vacuum is 
formed This causes the ball-valve C to 
rock over and close the top of A, while water rises fr m the 
suction-pipe E to fill that chamber At the same time 
steam begins to enter the other chamber A', discharging 
water from it, and the same senes of actions is repeated in 
either chamber alternately While the water is being dnven 
out there is comparatively little condensation of steam, partly 
because the shape of the vessel does not promote the formation 
of eddies, and partly because there is a cushion of air between 
the steam and the water Near the top of each chamber is a 
small air-valve opening inw'ards, which allows a little air to enter 
each time a vacuum is formed When any steam is condensed, 
the air mixed with it remains on the cold surface and forms a 
non-conducting layer The pulsometer is, of course, far from 
efficient as a thermodynamic engine, but its suitability for 
situations where other steam pumps cannot be used, and the 
extreme simplicity of its working parts, make it valuable m 
certam cases 

100 Rotary Engtnes — From the earliest days of the rota- 
tive engme attempts have been made to avoid the mtermitt«it 
reciprocating motion which an ordinary piston engme first 
produces and then converts into motion of rotation Murdoch, 
the contemporary of Watt, proposed an engine consisting of a 
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pair of spur-wheels gearing with one another in a chamber 
through which steam passed by being carried round the outer 
sides of the wheels in the spaces between successive teeth 
In Dudgeon’s wheel engine the steam was admitted by ports 
in side-plates mto the dearance space behuid teeth m gear 
with one another, just after they had passed the line of centres 
From that point to the end of the arc of contact the clearance 
space mcreased m volume, and it was therefore possible, by 
stopping the admission of steam at an intermediate point, to 
work expansively Ihe difficulty of maintaimng steam-tight 
connexion between the teeth and the side-plates on which the 
faces of the wheels shde is obvious, and the same difficulty has 
prevented the success of many other forms of rotary engme 
These have been devised in immense variety, in many cases, it 
would seem, with the idea that a distinct mechanical advantage 
was to be secured by avoidmg the reciprocating motion of a 
piston In point of fact, however, very few forms entirely 
escape having pieces with reciprocatmg motion. In all rotary 
engmes, with the exception of steam turbmes — ^where work is 
done not by pressure but by the kinetic impulse of steam — 
there are steam chambers which alternately expand and con- 
tract m volume, and this action usually takes place through a 
more or less veiled reciprocation of working parts So long as 
engines work at a moderate speed there is little advantage in 
avoidmg reciprocation, the alternate startmg and stopping of 
piston and piston-rod does not affect materially the fiictional 
efficiency, throws no deleterious strain on the joints, and need 
not disturb the equilibrium of the machine as a whole The 
case IS different when very high speeds are concerned, it is then 
desirable as far as possible to limit the amount of reciprocating 
motion and to reduce the masses that partake in it 

101 Types of Martne Engines — The early steamers were 
fitted with paddle-wheels, and the engmes used to drive them 
were for the most part modified beam engines Bell’s “ Comet ” 
was driven by a species of inverted beam engine, and another 
form of inverted beam, known as the stde-lever engine, was for 
long a favourite with marine engineers In the side-lever 
engine the cylinder was vertical, and the piston-rod projected 
through the top From a crosshead on the rod a pair of links, 
one on each side of the cylinder, led down to the ends of a pair 
of horizontal beams or levers below, which oscillated about a 
fixed gudgeon at or near the rmddle of their length The two 
levers were joined at their other ends by a cross-tail, from whit h 
a connecting-rod was taken to the crank above Ihe side- 
lever engine in now obsolete In American practice, engines 
of the beam type, with a braced-bcam supported on A frames 
above the deck, are still common m river-steamers and coasters 
An old form of direct-acting paddle engine was the steeple 
engine, in which the cylinder was set vertically below the crank 
Two piston-rods projected through the top of the cylinder, one 
on each side of the shaft and of the crank, They were united 
by a crosshead sliding m vertical guides, and from this a return- 
connecting rod led to the crank Modern paddle-wheel engines 
are usually of one of the following types (i) In osaUating 
cyhnder engines the cylmders are set under the crank-shaft, 
and the piston-rods are directly connected to the cranks 1 he 
cylmders are supported on trunmons which give them the neces- 
sary freedom of oscillation to follow the movement of the crank 
Steam is admitted through the trunnions to slide-valves on 
the sides of the cylinders In some instances the mean piosition 
of the cylmders is inclined instead of vertical, and oscillating 
engines have been arranged with one cyhnder before and another 
behind the shaft, both pistons working on one crank The 
oscillating cylinder type is best adapted for what would now 
be considered comparatively low pressures of steam (2) 
Diagonal engmes are direct-acting engines of the ordmary 
connectmg-rod type, with the cylmders fixed on an mchned 
bed and the guides sloping up towards the shaft 
When the screw-propeller began to take the place of paddle- 
wheds in ocean steamers, the mcreased speed which it required 
was at first supphed by usmg spur-wheel gearing m conjunction 
with one of the forms of engines then usual in paddle steamers. 



Fig 49 



Ro 50 — Pulsometer 
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After a time types of engine better suited to the screw were 
introduced, and were driven fast enough to be connected 
directly to the screw-shaft The smallness of the horizontal 
space on either side of the shaft formed an obstacle to the use 
of horizontal engines, but this difficulty was overcome in several 
ways In Penn’s trunk engme, now obsolete, the engine was 
shortened by attaching the connecting-rod directly to the 
piston, and using a hollow piston-rod, called a trunk, large 
enough to allow the connecting-rod to oscillate inside it The 
return-connechng-rod engine was another horizontal form at 
one time used m the British navy It was a steeple engine 
placed horizontally, with two, and in some cases four, piston- 
rods in each cylinder The piston-rods passed clear of the 
shaft and the crank, and were joined beyond it in a guided 
crosshead, from which a connecting-rod returned 

102 Inverted Vertical Engines — Both in the navy and m 
merchant ocean steamers one general type of engine is umvcrsal, 
where the reciprocating engine has not yet been displaced by 
the steam turbine This is the inverted vertical direct-acting 
engine, with two or more cylinders placed side by side directly 
over the shaft Two, three and four cranks are employed, 
the arrangement with four cranks being specially suitable, as 
has already been pointed out, when the balance of the engine 
at high speeds has to be secured As a rule naval engines are 
tnple compound, and those of merchant vessels either triple 
or quadruple In vessels of high speed and power the engines 
are arranged in twin sets, on two shafts with twin screw 
propellers 

The marine engme is always furmshed with a surface con- 
denser, consisting of a multitude of brass tubes about f in in 
diameter cooled by sea-water which is caused to circulate 
through the condenser by means of a circulating pump This 
pump and also the air pump is often driven independently of 
the mam engme 

103 It IS m marine practice that the largest examples of 
engines are to be found The tnple expansion engines of the 
“ Campania ” and “ Lucania,” which develop 30,000 h p , 
consist of twin sets, on two shafts, each set having three cranks 
and five cylinders, two of 37 m , one of 79 in and two of 98 m 
diameter, with a stioke of 69 m In the “ Kaiser Wilhelm 
dtr Grosse” engines of the same power aie arranged in twin 
sets, each set consisting of four cylinders, one of 52 m diameter, 
one of 89 and two of 96 4, the four giving tnple expansion and 
working on four cranks The “ Deutschland ” develops 36,000 
h p. with twin sets, each of which comprises two 36 6-in 
cylinders, one 73 6-in , one 103 9-m and two 106 3-in w'th a 
stroke of 72 8 in In the “ Kaiser Wilhelm II ” each of the twin 
shafts IS driven by two 3-crank 4-cylinder quadruple expan- 
sion engines, the diameters being 37 4, 49 2, 74 8 and ii2 2 m 
and a stroke of 70 9 in with a working pressure of 225 lb 
per square inch thise engines develop m all ao,ooo h p These 
are examples of the most powerful reciprocating engines used 
m the propulsion of ships, but the successful application of the 
Parsons turbine to marine use has enabled even these powers 
to be greatly surpassed 

104 Locomotive Engines — ^The ordinary locomotive consists 
of a pair of direct-acting horizontal or nearly horizontal engines, 
fixed m a rigid frame under the front end of the boiler, and 
coupled to the same shaft by cranks at right angles, each with a 
single slide-valve worked by a link-motion, or by a form of radial 
gear The engine is non-condensing, except in a very few 
special cases, and the exhaust steam, delivered at the base of 
the funnel through a blast-pipe, serves to produce a draught of 
air through the furnace In some instances a portion of the 
exhaust steam, amounting to about one-fifth of the whole, is 
diverted to heat the feed-water In tank engines the feed- 
water IS carried in tanks on the engine itself, m other engmes 
it IS carried behind m a tender 

On the shaft are a pair of driving-wheels, whose frictional 
adhesion to the rails furnishes the necessary tractive force In 
some engines a single pair of driving-wheels are used, in many 
more a greater tractive force is secured by having two equal 
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dnvmg-wheels on each side, connected by a couplmg-rod be- 
tween pins on the outside of the wheels In some engines a still 
greater proportion of the whole weight is utilized to give 
tractive force by coupling three or more wheels on each side. 

It is now general to have under the front of the engme two or 
four smaller wheels which do not form part of the driving system 
These are carried in a bogie, that is, a small truck upon which the 
front end of the boiler rests by a swivel-pin or plate which allows 
the bogie to turn, so as to adapt itself to curves in the line, and 
thus obviate the grinding of tyres and danger of derailment which 
would be caused by using a long rigid wheel base The bogie 
appears to have been of English origin, 1 it was brought into 
g( neral use in America, and is now common in English as well 
[ as in American practice Instead of a four-wheeled bogie, a 
' single pair of leading wheels are also used, carried by a Bissel 
j pony truck, which ha> a swing-bolster pivoted by a radius bar 
! about a point some distance behind the axis of the wheels This 
has the advantage of combining lateral with radial movement 
of the wheels, both being required if the wheel base is to be 
properly accommodated to the curve Another method of 
getting lateral and radial freedom is the plan used by I W, 
Webb of carrying the leading axle in a box curved to the arc 
of a circle, and free to slide laterally for a short distance, under 
the control of springs, in curved guides ^ 

In mstde-cyltnder engines the cylinders are placed side by 
side within the frame of the engine, and their connecting-rods 
work on cranks in the driving shaft In outstde-cylinder engines 
the cyhnders are spread apart far enough to lie outside the frame 
of the engi le, and to work on crank-pins on the outsides of the 
driving wheels This dispenses with the cranked axle, which 
13 the weakest part of a locomotive engine Owing to the 
frequent alternation of strain to which it is subject, a locomotive 
crank axle is peculiarly liable to rupture, and has to be removed 
after a certain amount of use 

The outside-cyhnder type is adopted by several British makers, 
m America it is almost universal 
There the cylinders are in castings which 
are bolted together to form a saddle on 
which the boHom of the smoke-box sits 
The slide-valves are on the tops of the 
cylinders, and are worked through rock- 
ing levers from an ordinary Imk-motion 
Fig 51, which is a half section through 
one cylinder of an American locomotive, 
by the Baldwin Company of Philadelphia, 
sh ws the position of the cyhnders and 
valves 

In inside-cyhnder engines the slide- 
valves are frequently placed back to 
back in a single valve-chest between the 
cylmders The width of the engine 
within the frame leaves little room for 
them there, and they are reduced to the Fig 51 — American 
flattest possible form, m some cases with Outside-CylinderLooo- 
split ports, half above and half below a "motive 
partition in a central horizontal plane In some engines the valves 
are below the cylinders m many others the valves work on 
horizontal planes above the cylinders, this position is specially 
suitable when some form of radial gear is used instead of the 
link-motion Radial valve-gears have the advantage, which 
IS of considerable moment in inside-cylmder engines, that a 
part of the shaft’s length which would otherwise be needed 
for eccentrics is available to increase the width of mam bearings 
and crank-pins, and to strengthen the crank-cheeks 

The principle of compounding has often been appUed to 
locomotive engines, but without much advantage On this 
subject the reader should refer to the article Railway 
^ Locomotive Power A more important modern departure is 
the use of highly superheated steam, which in many locomotives 
has been attended with conspicuous success 

' Proc Inst Ctv Eng liu 3 p 50 
s Proc Inst Mech Eng (1883) 
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105 Steam Turbines — Steam turbines are dutmguished from 
all other t5rpes of steam engme by the fact that their action 
involves a double transformation of energy The heat energy 
present in the steam is fitst employed to set the steam itself in 
mbtion^ giving it kmetic energy, and this in turn is employed 
to do work on the ttirhme blades A brief account of the mam 
principles involved will make the action of the various types of 
steam turbine more mtelhgible. 

loO Theory of the Steam- jet — Consider an element of steam, of 
unit mass, acquinng kinetic ener^ in the expansion of the steam 
throiigh a nozzle or other cbannd, from a region of pressure p, to 
a region of lower pressure p. Its volume ch^ges from Vj to v, m 
the process The work done upon it by steam rrom behind is 
The work which it does on the steam in front is The net 

amount of work done upon it is therefore p^v, — Its velocity 

changes from Vj to V», the kinetic energy which it gams is therefore 
(V3® — V,“l/ag The internal energy chmiges from to Eg Hence 
by the conservation of energy 

<V/ - J(E, - Eg) + - pg«* 

which nuy bo written 


where 1 is the total heat (§ 31), which is equal to E + pof] It is 
assumed here that the action is adiabatic in the sense that no heat 
IS received by the steam or given up by it to other bodies as the 
process goes on 

It IS usual to ^peak of the change of I as the “ heat drop " wluch 
the steam undergoes in acqui*ing velocity When the heat drop 
18 known the gam in velocity is readily found, as above In determin- 
ing the best drop account must^ of course, be taken of the wetness 
of the steam, or of its superheat if it has any Thus, for suparheated 
steam I =a Ix -I* K (f' — f) where is the total heat of saturated steam 
at the same pressure and «(<' -■ f) represents the heat taken up in 
the process of superheating to the actual temperature t' from the 
tempemture of saturation t And for wet steam 1 = I« 4- ?L, where 
1<» IS the total heat of water, L the latent heat and q is the dryness 
fraction 

During this process of expansion which we assume to be adiabatic, 
the steam becomes wet and the value of q accordingly falls As 
has been shown m § 36, the diyness may be found at any stage in 
adiabatic expansion from the formula — 


or It may be determined by measurement from the entropy-tempora- 
ture diagram A still more convenient diagram m which the heat 
drop can be directly measured is one introduced by Mollier, in which 
the co-ordinates are the entropy and the total heat (see MolHer 
loc at or Ewing's Steam Engine) 

The pressure-volume diagram gives a very useful alternative 
means of fmeung the heat drop 
or energy availaolc for trans- 
formation Consider steam or 
any other gas supplied at 
pressure p, and expanding to 
pressure at whichipressure 
It IS discharged The work 
which it does is measured by 
the area ABCD of the pressure- 
volume diagram 52) 

namely. 



If this work IS wholly done upon this steam in giving it velocity, 
the kinetic energy acquired is equal to it, that is 




We have already seen (§ 41) that in adiabatic expansion this integral 
measures the heat drop, being equal to I, — Ig 

If the mode of expansion is such as to make » constant n 
bemg any index, then 






where D is the ratio in wluch the pressure falls, namely Ps//>i 
Now the adiabatic expansion of steam, starting from an initially 
dry saturated state, is very approximately represented by the formula 
p^\ 185 ~ constant Hence the area of the pressure-volume diagram, 
which under these conditions measures the work theoretically 
obtainable, is equal to 841(1 — D®”®)p,e,, a quantity which will 
be found on evaluation to agree clos^ with the v due of Ij — Ig 
107 Form of the Jet in AdtabaHe Expansion — -\s exp'insion pio- 


ceeds the volume of the steam per pound, at any stage Is found by 
multiplying the volume of i lb of saturated steam, at the pressure 
then reached, by the dryness fraction q On comparmg the veloaty 
acquired at any intermediate stage of expansion — as calculated 
from the heat drop down to that stage— -with the mcrease in volume 
it will be found that in the earliest stages the gam m velocity is 
relatively great, but as expansion proceeds the mcrease m volume 
outstrips the mcrease m velocity Hence the pioper form for a 
nozzle to give adiabatic expansion is one m which the area of section 
at first contracts and afterwards becomes enlarged The aiea of 
section to be provided for the aischarge is found by dmdmg the 
volume V at each stage of the velocity V acquired up to that stage 
and the ratio v/V at first diminishes and afterwards increases as 
the expansion proceeds Take, for instance, as a numerical example, 
a case in which dry saturated steam is admitted to a nozzle at an 
absolute pressure of 213 lb per sq m , and expands adiabatically 
giving itself velocity until the pressure falls to i 7 per sq m It 
will 1^ found on workmg out numerical values that until the pressure 
falls to about 123 lb per sq in the steam is gamm§ veloaty so rapidly 
I that though its volume is expanding the stream-lines are convergent 
I Below that pressure, however the augmentation of volume is rela- 
I lively so great that a larger and larger area of section has to be 
provided for the flow Thus, when the pressure is 123 lb per sq m 
the dryncvss ^ is o 96, the volume per pound is 3 51 cub ft , the 
heat drop is 25 J thermal units, giving a velocity of 1 510 ft per second 
Consequently the area of the stream is o 00233 ft per pound of 
flow, and tms is the minimum value When the pressure falls 
to I 7 lb per sq m the diyness ^ is o 784, the volume per pound 
18 157 8 cub It the heat drop is 175 7 thermal umts, giving a 
velocity of 3980 ft per secoiid, and consequently the area of the 
stream is o 0396 sq ft per pound of flow 

108 De tool's Divergent Nozzle — It is on this basis that De 
Laval's divergent nozzle is designed The “ throat " or smallest 
section 13 approached by a more or less rounded entrance, allowing 
the stream-linos to converge and from the tliroat outwards the nozzle 
expands in any gradual manner, generally in fact as a simple cone 
(fif 53) • In the example just 
^vera the final area 01 section 
would be seventeen tunes that 
of the throat to provide for 
adiabatic expansion down to 
a pressure of 1 7 lb per sq m 

With any final area less than 

this the pressure at exit would Fio 53 

be higher than i 7 lb, it would 

in fact adjust itself to give a value of r/V rorrespondmg to 
the area, and the remainder of the pressure drop would be wasted 
For expansion to atmospheric pressure (147 per sq in ) the area 
at exit would be 3 14 times that of the throat 
The equation of velocity 
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may be applied to calculate generally the discharge per square foot of 
stream section and hence to find at what point in the fall of pjessure 
this discharge becomes a maximum — m other words, to deternuae 
the pressure at the throat Since pv" jt’jUj'' 

V Uj/D" where D pjp^ 

The discharge per square foot when the volume is » w 


Q 




Vl \ 



QwiUbe a maximum when dQfdD is zero which occurs when 



This result is general for any gas With saturated steam, n bang 
r 135 Q IS a maximum when D = o 577 that is xo say, the pressure 
at the throat is 57 7 % of the initial pressure, a result which agrees 
with the figures quoted above for a particular case 

The maximum value of Q, namely the discharge in pounds per 
square foot at the throat, is 


3'6v/(^,A'i)» 


and the velocity there Is 5 85 In these expressions p^ is the 

initial pressure in ixnmds per square foot 

109 From these considerations it follows that, provided the final 
pressure is less than o 577 times the initial pressure, the total dis- 
charge depends simply on the least area of section of the nozzle 
and on the initial pressure, and is independent of the final pressure 
By continuing the expansion in a divergent nozzle after the throat 
is passed, the amount of disdiarge u not increased, but the steam 
18 caused to acquire a greater velocity of exit, namely the veloaty 
corresponding to the augmented pressure range 

no When the pressure drop is small {p^ greater than o 577 p,) 
the full velocitv due to the drop is obtains without the use of a 
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divergent nozzle This is the case, for instance, in the Parsons 
turbine, where the whole expansion is divided into many stages each 
of which mvolves only a si^l drop in pressure 

111 Influence of FrtcUon — ^We have dealt so far with the ideal 
case of no friction, and have taken the whole work ot expansion as 
going to produce kinetic energy in the jet But under real condi 
tions there is a progressive dissipation of energy through fnction, 
as expansion process the steam loses part ot its kinetic energy 
which Is restored to it as heat Thus at every stage in the process 
the velocity acquired is less than it would be in fnctionless adiatetic ex- 
pansion, but the steam is drier and its volume is greater in consequence 
of the restored he it Referring to the entropy-temperature diagram 

(fag 54) the process of expansion under 
conditions involving friction is represented 
not by the adiabatic line cd but by some 
V such line as eg lying betw een the adiabatic 
Ime and the satur ition line cf 1 he fan il 
* condition of dryness is agjaf instead of 
adjaf During this expansion the tlfcct 
of iriction as regards the entropy is 
equivalent to the communication to the 
substance of a quantity of heat repre- 
_____ sented by the area pegr Hence that 
area represents the work converted by 
friction into heat The whole work done 
during expansion is the area abeg, v'hich 
18 more than before by the area deg The dif[e''cnce namely abeg 
rrtnus pegr represents what may be called the net heat drop when 
friction is allowed for it represents what is effectively available for 
giving kinetic energy to the jet This net area may also be 
expressed as equal to abed minus pdgr Compared with fnctionless 
aciiabatic expansion the net loss resulting from friction is the area 
gr The volume is increased in the ratio of ag to ad and this 
s to be taken account of in determining the proper dimensions of 
the divergent nozzle 

1 12 fuming now to the question of utilizing the kinetic 
energy of steam in a steam turbine, it will be clear from the 
figures that have been given that if the whole heat drop is allowed 
to give kinetic energy to the steam in one operation, as in the 
De Laval nozzle, a velocity of about 4000 ft per second has to 
be dealt with To take advantage of a jet in the most efficient 
manner in a turbine consisting of a single wheel the velocity 
of the buckets against which the stream impinges should be nearly 
one half the velocity of the stream But a peripheral veloaty 
approaching 2000 ft per second is impracticable Apart from 
the difficulties which it would involve as regards gearing down 
to such a speed as would serve for the driving of other machines, 
which are to employ the power, there are no iraterials of con- 
struction fitted to withstand the forces caused by rotation at 
such a speed 

Hence it is advantageous to divide the process into stages 
This may be done by using more than one wheel to absorb the 
kinetic energy of the jet, as is done in the Curtis turbine, or by 
dividing the heat drop into many steps, making each of these 
so small that the steam never acquires an inconveniently great 
velocity, as is done in the Parens turbine Turbines which 
employ one or other of these two methods, or a combination 
of both, achieve a greater economy of steam than is practicable 
with a single whee’ 

1 13 De Laval Turbine — Thanks, however to the inventions 
of De Laval, the single expansion single whci 1 type of turbine, 
with buckets m the rim, has been brought to a degree of effia- 
ency which, v hile considerably less than is reached in com- 
pound turbines, is still remarkably good This has been done 
by the use of the divergent nozzle and with the nelp of mechani- 
cal devices which enable the peripheral speed to be \ery high, 
though even with the help of these devices the speed of the 
buckets tails considerably short of that v hich would be suitable 
to the velocity of the jet In De I^aval’s turbine the steam 
expands at one step from the full pressure of the supply to the 
pressure of the exhaust by discharge in the form of a jet from a 
divergent nozzle It then acts on a ring of buckets or blades 
in much the same way as the jet of water acts on the buckets of a 
Pelton wheel or othei form of pure impulse turbine To utilize 
a fair fraction of the kinetic energy of the jet the blades have to 
run at an enormous velocity, and the speed ot the shaft which 
carries thrrn is so great that gearing down is resorted to before 
the motion is applied to useful purposes The general arrange- 
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ment of the steam nozzle and turbine blades is illustrated 
m fig 55 The blades project from the circumference of 
a disk-shaped wheel and 
form a complete ring round 
It, only a few of the blades 
being shown m the sketch 
The increasing section of 
the nozzle is calculated 
with reference to the final 
pressure, according to the 55 

principles already explained The jet impinges at one side 
of the wheel and escapes at the other after having had it* 
direction of motion nearly reversed The expansion in the nozzle 
IS earned to atmospheric pressure, or near it, if the turbine 
is to be used without a condenser, but in many cases an ejector 
condenser is emplo>ed, and when that is done the nozzle is 
of a form which adapts it to expand the steam to a correspond- 
ingly lower pressure It is only in the smaller sizes of these 
turbines that a single nozzle is used, m the larger steam turbines, 
as in large Pelton wheels, several nozzles are applied at intervals 
along the circumference of the disk The peripheral velocity 
of the blades ranges from about 500 ft per second in the smallest 
sizes (5 h p ) up to nearly 1400 ft per second m turbines of 
300 h p In a 50 h p De Laval turbine the shaft which carries 
the turbine disk makes 16,000 revolutions per minute, m the 
5 h p size It makes as many as 30,000 revolutions per minute 
A turbine developing 300 h p uses a wheel 30 in in diameter, 
running at over 10,000 revolutions per minute, with a peri- 
pheral speed of nearly 1400 ft per second These enormous 
speeds are made possible by the ingenious device of using a 
flexible shaft, which protects the bearings and foundations 
from the vibration which any want of balance would otherwise 
produce The elasticity of the shaft is such that its period of 
transverse vibration is much longer than the tmie taken to 
complete a revolution The high-speed shaft which carries 
the turbine disk is geared, by means of double helical wheels 
with teeth of speciall> fine pitch, to a second-motion shaft, 
which runs at one-tenth of the speed of the first, and from this 
the motion is taken, by direct coupling or otherwise, to the 
machine which the turbine is to drive The wheel carrying 
the buckets is much thickened towards the axis to adapt it to 
withstand the high stresses arising from its rotation Turbines 
of this cldss m sizes up to 300 or 400 h p are now in extensive 
use for driving dynamos, fans and centrifugal pumps Com- 
pared with the Parsons turbine, De Laval’s lends itself well 
to work where small amounts of power are wanted, and there 
It achieves a higher efficiency, but m large sizes the Parsons 
turbine is much the more efficient of the two Trials of a De 
Laval turbine used with a condenser, and developing about 
63 h p , have shown an average steam consumption at the rate 
of about 20 lb per brake-horse-power- 
hour, and even better results are 
reported in turbines of a larger size 

IT4 Action of the Jet in De Laval's 
Turbine — In entering the turbine the jet 
IS inclined at an anj^c a to the plane of 
the wheel Calling its imtial velocity Vj 
and the velociW of the buckets u we 
have as in fig 56,Vjfor the velocity of the 
steam relatively to the wheel on admis- 
sion A line AB parallel to therefore 
determines the proper angle of the blade 
or bucket on the entrance side if the steam 
IS to enter without shock As the steam 
passes through the blade channel the 
nagmtude of this relative velocity docs 
not change, except that it is a little 
reduced on account of friction The 
action IS one of pure impulse, there is 
no change of pressure during the passage 
ard consequently no acceleration of the 
steam through drop in pressure after 
once it has left the nozzle Hence V„ 
the relative velocity at exit maj (neg 
lecting friction) bo taken as equal to Vg 
I The direction of V, or BC is tangent to the exit side of the bucket 






84 + 


STEAM ENGINE 


Compounding V, with « we find which is the absolute velocity 
of the steam after exit, and this should be no greater than is required 
to get the steam clear of the wheel The most favoutable condition 
of running would be when the bucket velocity u is such that is 
perpendicular to the plane of the wheel for V* would then have its 
least possible value Assuming the angle of discharge / 3 ' to oe 
equal to j8, we should in that event have u = JV.roa a. which 
approximates more snd more closely to JV, the smaller a la made 
The ideal efl&ciency would be or i— 8in®o in a 

turbine m which the jet enters the buckets without shock and 
travels over them without friction In practice a is about 20** 
Owing to the impossibility of making the bucket speed so high as 
the above condition implies the steam enters the buckets of a Dc 
Laval turbine with some shock and leaves them with a velocity 
inclined to the plane of the wheel, v/ith a backward component 
and the turbine loses something in efficiency through this exit 
velocity being greater than (he ’deal minimum 

Taking a test of a De Laval turbine of 300 h p in which the steam 
consum^ was 15 6 Ih per horse-power hour Stodola estimates that 
the losses in the nozzle amount to about 1 5 % of the available energy 
or total heat drop the losses in the buckets (due to friction and to 
eddy currents set up by shock) to 21 %, and the losses due to the 
velocity retained by the steam at exit to nearly 5 % The losses 
due to friction in the mechanism consume about 5 % more leatnng 
a net return of about 34 % of the available energy 

115 Curtts Turbine — The Curtis turbine, like that of De 
Laval, is a pure impulse turbine, but the velocity of the jet is 
extracted not by one ring of buckets but by a series of rings, each 
of which extracts a certain part Between the first and second 
rings of buckets there are fixed guide blades which serve to 
turn the remaining motion of the steam into a direction proper 
for Its action on the second ring, and so on The jet, having 
acquired its velocity m a nozzle in the first place, often acts on 
three successive rings of moving buckets, with two sets of fixed 
guide blades between, the three co-operating to extract its 
Lnetic energy But the Curtis turbine is generally compound 
in the further sense that the total drop from admission to con- 
denser pressure is itself divided into two, three or more stages, 
the steam acquiring velocity anew at each stage and then giving 
up that velocity in passing through a senes of impulse turbine 
rings generally either two or three in number before undergoing 
the next drop in pressure 

1 16 Action of the Steam in the Curtis Turbine — In this 
division of the heat drop or pressure drop into stages Curtis 
follows Parsons The distinctive feature in Curtis is the multi- 
impulse action which occurs at each pressure stage This is 
illustrated in the diagram (fig 57), which shows the nozzle and 
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Fio. 57 — Diagram of Steam Nozzles and Blades Curtts Steam 
Turbine 

blades of a two-stage Curtis turbine, with tluee rings of moving 
blades or buckets in each stage, arranged, of course, round the 
periphery of a wheel The velocity acquired in the nozzles is 
extracted as the steam pursues its sinuous course between moving 
and fixed blades, and it leaves the third ring in each case with 
only a small residual \ elocity, the direction of which is approxi- 


mately parallel to the axis of the wheel The changes of velo- 
city are illustrated in fig 58, which, for the sake of simpli- 
fication, IS drawn for the ideal case of no friction 1 here u is the 
velocity of the buckets, Vj the initial velocity of the jet, and 
the initial relative velocity on entrance to the first moving 
ring V„ IS the absolute velocity on entering the second moving 
nng, and V4 the relative velocity, V. 1 s the absolute velocity on 
entering the third moving ring and the relative velocity 
Finally, Vy is the absolute velocity on leaving the third moving 



nng, and this m the example here drawn is parallel to the axis 
of the turbine The first moving blades have sides parallel to 
OB, BP, tlie first fixed blades have sides parallel to CP, PD 
The second moving blades have sides parallel to PE, EQ, the 
second fixed blades to FQ, QG, and the third moving blades to 
QH, HR 

The steam then passes on to a second set of divergent nozzles 
in which It undergoes a second drop m pressure, acquiring 
velocity afresh, which it loses as before m passing through a set 
of three nngs of moving buckets In some Curtis turbines 
this IS followed by a third and often a fourth similar process 
before the condenser is reached In a four-stage Curtis turbine 
the speed of the buckets is usually about 400 ft per second . 
the steam issues from each set of nozzles with a velocity of about 
2000 ft per second, and each set of moving rings reduces this 
by something like 400 ft, per second The losses due to steam 
friction are somewhat serious, although the blade speed m each 
set IS sufficient to let the steam enter without shock, on the 
other hand, the Curtis turbine escapes to a great extent losses 
due to leakage which are present in the Parsons type The 
velocity diagram shown in fig 58 may readily be modified to 
allow for effects of friction Owing to the progressive reduction 
of velocity m passing from ring to ring a larger and larger area 
of blade opemng is required, and this is provided for by making 
the height of the blades increase in the successive rings of each 
series 

117 Performance of Curtts Turbines — Curtis turbines have 
been successfully applied in large sizes, especially in America, 
to dnve electric generators, with outputs of as much as 9000 
kilowatts, and in a few instances they have been adapted to 
manne propulsion In large sizes, and using moderately super- 
heated steam, the Curtis turbine has achieved a high degree of 
efficiency The advantage of superheating, in any type of 
turbme, is to reduce the wetness which the steam develops as 
It expands durmg work The prejudicial effect of wetness is 
chiefly that it increases friction, especially m the later stages 
of the expansion Tests of Curtis turbines show that they 
mamtain a very uniform efficiency throughout a wide range 
of loads, and are capable of being much overloaded without 
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material increase in the ratio of steam consumption to output 
In tests of a 9000 kilowatt Curtis turbine using steam of about 
200 H) pressure and 80® C superheat, with a vacuum of 29J in 
the consumption of steam is reported to have been only 13 lb 
per kilowatt-hour, and this figure remained almost tonstont 
for loads ranging from 8000 to 12,000 kilowatts In a 5000 
kilowatt turbine under very similar conditions the consumption 
IS reported to have been T3I lb per kilowatt-hour In the 
usual arrangement of the Curtis turbine the shaft is vertical 
and the wheels he m horizontal planes the weight of the re- 
volving parts being taken by a footstep bearing with forced 
lubruation, and the electric generator is mounted on the top 
There are usually in the large sizes four stages of expansion, each 
‘^'tage being separated from the one above it by a diaphragm 
plate containing the nozzles in whu h the next step in velocitv 
IS acquired The expansion has been divided into as many as 
seven stages in a Curtis turbine for marine use, the shaft being 
then horizontal, and in all except the first stage in that example 
till pressure drop is so comparatively small as not to require 
divergent nozzles 

1 18 Parsons Turbines — In the turbines of De Laval and 
Curtis the action on the moving blades or buckets is entirely 
one of impulse No drop of pressure occurs while the steam is 
passing the moving blades, and its velocity relative to the blade 
surface undergoes no change except such as is brought about by 
friction In the Parsons turbine, on the other hand, then is a 


Ftxtd Blades 
Moutng Blades 


reaction effect The steam 
acquires relative velocity 
and loses pressure as it 
passes each ring of movmg 
blades m this respect 


VoaXna Blades ))))))))))} ^^tion in the moving 

^ blades is like the action in 

Fig 59— Fixed and Moving Blades the fixed blades Each 
of Parsons Turbine _ -• j* j j 

pair of fixed and movmg 
rings makes up what is called a “ stage ” and may be said to 
constitute a separate turbine the whole is a series of many 
such stages In each stage the drop in pressure and m heat 
IS divided equally between the fixed and moving element, 
the exit and entrance angles and the form of the blades 
generally being alike in both The number of stages depends 
on what peripheral speed it is convenient to use Where 


comparatively high blade speeds are practicable, as in tur- 
bines for driving electric generators, the steam is allowed to 
acquire a fairly high velocity at lath ring of blades, and in 
such cases so few as 45 stages may be suitable In large marine 
turbines, on the other hand, where the number of revolutions 
per minute has to be kept low in the interests of propeller 
efficiency, the blade speeds cannot be kept high without making 
the diameters unduly great, and consequently more stages are 
required m such turbines the number of stages may be from 
100 to 200 The general relation of fixed to moving blades 
and the characteristic form of both will be seen from fig 59 
Fig 60 shows a complete Persons turbine of 1000 kilowatts 
capacity in longitudinal section through the casing The 
fixed blades are caulked with separating distance-pieces mto 
grooves turned on the inner surface of tht case and project m- 
wards the moving blades are similarly sei ured in grooves which 
are turned on the surface of the rotating drum Between drum 
and case there is an annular space fitted in this way with 
successive rings of fixed and moving blades There is con- 
siderable longitudinal clearance from ring to nng, but over the 
tips of the blades the clearance is reduced to the smallest pos- 
sible amount consistent with safety against contact (generally 
from 15 to 30 thousandths of an inch in turbines of moderate 
size) Steam enters at A, expands through all the rmgs of blades 
in turn and escapes to the condenser at B To provide for the 
increase in its volume the size of the blade passages enlarges 
progressively from the high to the low pressure end In the ex- 
ample shown this is done partly by lengthening the blades and 
partly by increasing the circumference of the ffiiim, which has 
the further effect of increasing the blade velocity, so that the 
expanded steam not only has a larger area o'" passage open to 
It but is also allowed to move faster, and consequently each unit 
of the area is more effet live m giving it vent Instead of attempt- 
ing to make the change in passage are<i continuous from ring to 
ring, as the ideal turbine would require, it is done in a limited 
number of steps and the several rings in each step are kept of 
the same size Ihus in the example shown in the figure the 
first step consists of seven pairs of rings or stages, the next two 
also of seven each, the next three of fojr each, the next of two 
and so on This is convenient for constructive reasons and gives a 
sufficiently good approximation to the ideal conditions as regards 
the relation of steam volume to blade-passage-area and velocity. 
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119 Balance of Lonptudxnal Forces Dummies — Since 
the pressure of the steam falls progressively from left to right 
there is a resultant longitudinal thrust on the drum forcing it 
to the right, which is balanced by means of “ dummy ” nngs 
C C' C . These correspond m diameter with the several 
portions of the bladed drum and are connected with them by 
steam passages which secure that each dummy shall have the 
same pressure forcing it to the left as tends on the corresponding 
part of the drum to forte it to the right No steam-tight fit 
IS practicable at the dummies, but le^age of the steam past 
them IS minimized by the device of furnishing the f ircumfcrence 
of each dummy with a series of rings which revolve between a 
corresponding senes of fixed rings pi ejecting inwards from the 
case The dummy rings do not tou(h but the clearance spaces 
are made as fine as possible and the whole forms a labyrinth 
which offers great resistance to the escape of steam Sub- 
stantially the same device is emnloyed to guard against leakage 
m the glands DD where the shaft leaves the turbine case There 
IS a " thrust block ’ E at one end of the shaft which maintains 
the exact longitudmal position of the revolving part and allows 
the fine clearances between fixed and moving dummy rings to 
be adjusted 

lao Lubrication — The mam bearings LL are supplied with 
oil under pressure kept in circulation by a rotary pump F which 
draws the oil from the tank G The pump shaft H, which also 
carries a sprmg governor to control the speed of the turbine, 
IS driven by a worm on the mam shaft The same on is cir- 
culated over and over again and very little of it is consumed 
No oil mixes with the steam, and in this point the turbine has a 
marked advantage over piston and cylmder engines, which is 
especially important in marine use In small fast running 
turbines each bearing consists of a bush on which three con- 
centric sleeves are slipped, fitting loosely over one another with 
a film of oil between The whole acts as a cushion which damps 
out any vibration due to want of balance or alignment In 
large turbines this device is dispensed with and a solid brass 
Deunng lined with white metal is employed 

I3I Blades — ^The blades are generally of drawn brass, but 
copper is used for the first few rows m turbines intended for 
use with superheated steam In the most usual method of 
construction they are put one by one into the grooscs, along 
with distance pieces which hold them at the proper angle and 
proper distance ipart, and the distance pieces are cai.lked to fix 
them The length of the blades ranges from a fraction of an inch 
upwards In the longest bl ides of the largest marine sti im 
turbines it is as much as 22 in When over an mch or so long 
they are strengthened by a ring of stout wire let mto a notch 
near the tip and extending round the whole circumfe»-t rue 
Eai h blade is “ laced ” to &is by a fine copper binding wire, 
and the lacing is brazed For long blades two and even three 
suih rings of supporting wire are introduced at various dis- 
tant es between root and tip The tips are fined dov n nearly 
to a knife-edge so that m the event of contact taking pUic at 
the tips between the “ rotoi ” or revolving part, and the “ stator ” 
or case, they may giind without being stripped off The 
possible causes of such contact are wear of bearings and unequal 
expansion in heatmg up With a proper circulation of oil the 
former should not take place, and the cleaianc-'', are made large 
enough to provide for the latter Vanous plans have been 
deMsed to facilitate the placing ana fixing of the blades In 
one method they are slung on a wire which passes through holes 
in the roots and m the distance pieces and are assembled before- 
hand in a curved chuck so as to form a secto the required 
ring, and are brazed together along with the supporting wires 
before the segment is put m place In another method the 
roots are fixed in a brass rod m which cuts have been ma hined 
to receive then, m another the rod in which the roots are secured 
has holes of the right shape formed in it to receive the blades 
by being cast round a senes of steel cores of the same shape as 
the blades the cores are then removed and the blades fixed 
in the holes 

122 Drum'' — In small turbines the drums carrying the 
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revolvmg blades are solid forgings, m large turbines thtv are 
also of forged steel but in the form of hollow cylinders turned 
true inside as well as out Ihese are supported on the shafts 
by means of wheel-shaped steel castings near the ends, over 
which they are shrunk and to which they are fastened by 
screws the heads of which are riveted over The case is of cast 
iron with a longitudinal joint which allows the upper half to be 
lifted off 

123 Governing — The governor regulates the turbine by 
causing the steam to be admitted in a senes of blasts, the dura- 
tion of which is automatically adjusted to suit the demand for 
power. When working at full power the admission is practically 
continuous , at lower powers tne steam valve is opened and closed 
at rapidly recurring intervals Each revolution of the governor 
shaft causes a cam, attached to the governor, to open and close 
a relay valve which admits steam to a cylinder controlling 
the position ot the mam steam valve, which accordingly opens 
and closes m unison with the relay The position of the governor 
determmes how long the relay will admit steam to the con- 
trolling cylmder, and consequently how long the main valve 
will be held open in each penod In turbines driving electric 
generators the control of the relay-valve is sometimes made to 
depend on variations of the electric pressure produced instead 
of variations m the speed In either case the arrangement secures 
control m a manner remarkably free from frictional inter- 
ference, and therefore secures a high degree of unifoimitv m 
speed or in electric pressure, as the case may be 

To admit of overloading, that is, of working at powers con- 
siderably in excess of the full power for which the turbme is 
designed, provision is often made to allow steam to enter at 
the full admission pressure beyond the first set of rows of 
blades . this mcreascs the quant ty admitted, and, though the 
ac tion IS somewhat less effit lent, more power is developed An 
oiifice will be seen in fig 60 a little to the right of the mam 
steam admission orifice, the purpose of which is to allow steam 
to enter direct to the second set of blades, missing the first 
seven stages, so that the turbine mav cope with overloads. 

124 Absence of IFear— Owing to its low steam velocities 
the Parsons turbine enjoys complete immunity from wear of 
the blades by the action of the steam A jet of sti am, especially 
when wet, impinging at very high velocity against a metal 
surface, has considerable cuttmg effect, but this is absent at 
velocities such as are found in these turbines, and it is found 
that even after prolonged use the blades show no signs of wear 
and the efficiency of the turbine is unimpaired 

125 Blade Velocity — Experience has shown that the most 
economical results are obtained when the velocity of the steam 
through the blades is about twice the velocity of the blades them- 
selves and the IHrsons turbine is accordingly designed with as far 
as possible, a constant velocity ratio of about this value As already 
ixpl lined it IS convenient in practice to divide the expansion into 
a comparatively small number of steps (about twelve steps is a usual 
number), giving a constant area of steam passage to the first few 
rows a larger area to the next few and so on An effect of this is 
tliat the velocity ratio vanes slightly above and below the value 
of two to one but if the steps are not too great this variation is 
not sufficient materially to affect the efficiency 

If the spindle or drum carrying the moving blades were of the 
same diameter throughout the blades at the exhaust end would 
have to be exceedingly long in order to give passage to the rarefied 
steam By increasing the diameter towards the exhaust end the 
penpheral velocity is mcreased and hence the proper velocity for 
the sieam is also increased The amount of heat drop per nng is 
consequently greater towards the low-pressure end in other words 
the number of nngs for a given drop is reduced Taking the turbine 
as a whole the number of rings will depend on the blade velocity 
at each step, the relation being such that J8 «ViS= constant for a 
given total drop from admission to exhaust, n, being the number of 
nngs whose blade velocity is It appears that a usual value of 
this constant is about i.soo.oooi for the whole range from an 
admission pressure which may be nearly 200 lb per sq in down to 
condenser pressure 


* Cpeakman, ' The Determination of the Pnncip -1 Dimensions 
of the Steam Turbine with special reference to Ma me Work," Proc 
Inst En^ti eers &• S! ipbutlders in St^oHand (October 1905) On this 
subject see also Reed ‘ The Design of Manne Steam Turbines," 
Proc Inst Ctv Eng (February 1900) 
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fhe mcredbed diameter at the low-preasuje end not only allows 
the steam velocity to be increased but by enlarging the annulus 
enables a sufficient area of passage to be provided without unduly 
lengthening the bdades In the very last stages of the expansion, 
however, the volume becomes so great that it is not practicable to 
provide sufficient area by lengthening the blade^, and the blades 
there are accordingly shaped so as to face in a more nearly axial 
direction and are spaced more widely apart 

The ar a of the steam passage depends on the angle of the blade 
If the blades were indefinitely thin it would be equal to the area 
of the annulus multiplied by the sine of the angle of discharge, and 
in practice this is subject to a deduction for the thickness of the blade 
on the discharge side, as well as to a correction for leakage over 
the tips Generally the angle of discharge is about 22 J®, and the 
effective atoa for the passage of steam is s^ut one-third of the area 
of the annulus 

Fig OiA shows a representative pair of fixed and moving 
blades of a Parsons turbine and fig 61 B the oorrespomlmg 
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Velocity diagram for the steam, neglecting effects of friction 
Vj 18 the exit velocity from the fixed blades, the delivery 
edges of which are tangent to the direction of % The blade 
selout)' 13 « which is Vg is consequently the relative 
velocitj with which the steam enters the moving blades Approxi- 
mately the back surface of these blades is parallel to Vc, but the 
blades ire so thick near the entrance side that their front laces have 
a cousi lerably different slope and there is therefore some shock at 
entrance In passing through the moving blades the relative 
velocib/ oi the steam over the blades changes from \ > to V,. Allow- 
ing for tlie velocity « of the blades themselves, this corresponds to 
an abs< lute velocity V., w> th which the steam enters the next set «f 
fixed blades In these blades it is again accelerated to V. and so on 
126 Calculation of Velocu\ af each Sieg# — The acceleration of 
th« steam in each row of blade= results ^rom a defimte heat drop 
Or, if we look at the matter from the pomt of view of the pressure- 
>'^olnme diagram, the acceleiation results from the work done on the 
steam by itself during a diop tp iii its pressure The amount of 
this work per pound is v9p where v is the actual volume per pound. 
It IS convenient in practice to write this in the form lpv)9pjp, for 
the product fm changes only slowly as expansion proceeds. In 
designing a turbine a table of the values of pv throughout the range 
of pressures from admission to exhaust is prepared, and from these 
numbers it is easy to calculate the work aone at each Stage in the 
expansion, the pressure p and drop in pressure Itp being known. 
In the ideal case with no losses we should have 


Fig 6t 





where V4 is the velocity before the acceleration duo to the drop 8/> 
and Vj 18 the velocity after 

But under actual conditions the gam of velocity is less than this, 
owing to blade friction, shock and other sources of loss The actual 
velocity depends on the efficiency and on the shape and angles of 
the blades It appears that under the conditions which hold in 
practice in Parsons turbines it is very nearly such that 

In this formula, which serves as a means of estimating approxi- 
mately the velocity for puiposes of design, it is to be understiiod 
that m calculating the product fv the volume to be taken is that 
which is actually reached during expansion The actual volume 
IS affected both by friction and by leakage and is intermediate m 
value between the volume in adiabatic expansion and the volume 
corresponding to saturation In the case of a turbine of 70 % efficiency 
the actual wetness of the steam is, accordmg to Mr Parsons's 
experience, about 55 % of that due to adiabatic expansion in the 
early stages and 60 % in the latest stages In preparing the table 
of values of pv figures are accordmgly to bo taken intermediate 
between those for saturated steam and for steam expanded adia- 
^tically, and from these is found as above the velocity for any given 
drop in pressure, and also the volume per pound, for winch at each 
stage in the expansion provision has to be made m designing the 
effective areas of passage 

The blade speeds used m Parsons turbines rarely exceed 350 ft 
per second and are generally a good deal less In marme forms, 
where the number of revolutions per mmute is hmited by considera- 
tioi s of efficiency 111 the action of the screw propeller, the blade 
speeds generally range from about 120 to 150 ft per second, though 
speeds as low as 80 ft. pe second have been used 

127 Parsons Marine Turbines — ^Marine turbines are divided 
into distinct high and low pressure parts through which the 
steam passes m series, each ui a separate casing and each drivmg 
a separate propeller shaft The most usual arrangement is to 
have three propeller shafts, the middle is driven bv the high 
pressure portion of the turbine and the steam which has dene 
duty in this is then equally divided between two precisely 
similar low pressure turbines, each on one of two wmg shafts 
Ihe rotor drum of each turbme has a uniform diameter through- 
out Its length, but the casing is stepped to allow the lengths of 
the blades ^0 increase as the pressure falls 

The casing which contains each of the two low pressure 
turbmes contams also a turbine for running astern, so that either 
or both of the two wing shafts may be reversed Steam is 
admitted to the reversing turbme direct from the boiler, the 
centre shaf*^ being then idle Each astern-driven turbine 
consists of a comparatn elv short series of rings of blades, set 
for running m the reversed direction, dcvelopmg enough power 
for this purpose but making no pretensions to l^gh efficienct 
The astern turbme, being connected to the condenser, runs 
tn vacuo when the ahead turbine is in use and consequenth 
wastes little or no power 

Pigs. 62 and 63 are sections of the high pressure and low pressure 
portions of a typical Parsons marine steam turbine, as designed 
for the three-shMt arrangement in which the low pressure portion 
13 duplicated In each figure A is the fixed casing and B is thi 
revolving drum. Steam enters the high pressure turbine (fig 62) 

I through J and passes out through H There are 4 “ expansions 
I or steps, with 9 stages or double rows of blades in tiie first, o m the 



Fig 62 — Parsons Marme Turbme . High Pressure Part 
Upper half sectional elevation Lower half external view 
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second, 8 In the third and 8 in tile fourth, or 34 stages in all IThe 
low pressure turbine (fig 63) comprises 28 mere stages stepped as 
shown m the figure Tne reversing turbme, which is seen on the left- 
hand sidem fig 63, at the place where the rotoris reduced in diameter, 
has 26 stages in 4 steps These turbines have a total normal 
horse power of 12,50^ and run at 450 revolutions per minute 
128 LongtHtdtnal Forces tn Martne Turbines — In a marine steam 
turbine ^e size of the dummy is reduced so that instead of balancing 
the whole steam thrust it leaves a resultant force which nearly 
balances the propeller thrust. Consequently only a small thrust 
block has to bo provided to take any difference there may be between 
these forces This thrust block is shown on the extreme right in 
each figure, beyond the gland and beiring The dummy (at D 
m the figures) is made up of some 22 rings of brass fixed in tlie case 
in close proximity to the faces of projecting rings on the rotor 
(fig 64) with a longitudinal clearance of o 015 m T^s form of 
dummy is suitable for the end near the thrust block, where exact 
longitudinal adjustment is possible, but the astern turbine in fig 63 



Fig 64 Fig 65 

requires a different form because some longitudinal play is neces- 
sarily brought about there by differences in expansion of the rotor 
and stator Accordmgly, the astern dummy is of the " radial " 
form shown m fig 65, wWe the fine clearance is round the circum- 
ference of the brass rings set in the rotor and stator alternately The 
whole dummy includes about sixteen of these rings 

129 Shaft Arrangement of Morins 2 urbtne — Fig 66 shows the 
usual three-shaft arrangement, with two low pressure turbines in 

par^ld on the wing ______ ———1 

shafts, and one high ^ 

pressure turbine, with — 

which they are jomtly ^ 1 1 

in senes, on the middle _ r l p — 1 

shaft. In very large 

vessels four shafts arc — jZUZZr 

used, and the turbines 

form two independent M ! — J 

sets one on each side of 1 

the ship Ihe outer — E 

ihafi on each side carries i > 

a h«h pressure turbme, 
and the inner shaft car- - — \l 11 

nes the corresponding — ' — * » — 

low pressure turbme and P'ig 66 

also a turbme for revers- 
ing This arrangement is followed m the “ Lusitania '* and 
" Mauretama," where the low pressure turbmes have drums 188 m 
m diameter, are about lyj ft. m diameter over all and 50 ft. long, and 
weigh 300 tons. Esich turbme has 8 steps with about 16 stages 
in each stop m the high pressure turbme and 8 in the low They 
run at 180 revolutions per nunute 

130 Cruising Turbines tn War-ships —In turbmes for the pro- 
pulaon of wax-ships it is necessary to secure a faorly high economy 
at spwjds greatly short of those for wuich the turbines are designed 
when workmg at full power, for the normal cruising speed of such 
vessels is usually from half to two-thirds of the speed at full power 
To counterbalance the reduced blade velocity, wnen running under 
these conditions, the number of rows of blades has m some cases 



Fig 67 

been augmented by adding what are called cniismg turl mes, which 
are connected in senes with the mam turbines when the ship is to 
run at enusmg speed In tiio three-shaft arrangement tlic ciuismg 
turbines are fitted on the wing propeller shafts, which carry also 
the low Pi assure and astern turbmes They form a high and inter- 
mediate pressure pair through which the steam may pass in senes 
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before going on to the main turbines This arrangement is sfiowii 
m fig 07, where C H P and C I P are the two cruising turbines 
In cruising at lo.v speeds the whole group of turbines is used m 
senes when the speed is increased a larger amount of power is got 
by admitting steam direct to the second cruiser turbme, and finrdly 
at the highest speed both cruiser turbines are cut out The arrange- 
ment shown m fig 67 has been used in some torpedo-boat destroyers 
and small cruisers In some large cruisers and battleships a four- 
shaft system is employed and a longitudinal bulkhead divides the 
whole group into two independent sets On each of the outer shafts 
there is a mgh-pressure ^ead and also a separate high-pressure 
astern turbme On each of the inner shafts there is a combined 
low pressure ahead and astern turbme and also a cruising turbine 
All four shafts can be reversed 

1 31 Apphcatton of Parsons Turbine — ^The Parsons was the 
earliest steam turbme to be made commercially successful, and 
It has found a wider range of application than any other Its 
chief employment is as an electric generator and as a marme 
engine, but it has been put to a considerable number of other 
uses One of these is to drive fans and blowers for exhaustmg 
air, or for delivering it under pressure The turbine-driven 
fans and blowers designed by Mr Parsons are themselves com- 
pound turbines driven reversed m such a manner as to pro- 
duce a cumulative difference m the pressure of the air that is 
to be impelled 

An interesting field for the application of steam turbines 
is to economize the use of steam in non-condensing engines of the 
older type, by tummg their exhaust to the supply of a turbme 
provided with an efficient condenser It is a characteristic 
of the turbme that it is able to make effective use of low pressure 
steam No condensing piston and cylinder can compete with it 
m this respect, for the turbine contmues to extract heat energ> 
usefully when the pressure has fallen so low that frictional losses 
and the inconveniences attaching to excessive volume make it 
impracticable to continue expansion to any good purpose under 
a piston 

I ^2 Parsons Vacuum Augmenter — For the same reason it 
IS especially important in the turbine to secure a good vacuum 
any increase m condenser pressure during a turbine test at 
once shows its mfluence m making a marked reduction of steam 
economy In the region of usual condenser pressures a differ- 
ence of I in changes the steam consumption by about «; % 
With this m mind Mr Parsons has invented a device called a 
vacuum augmenter, shewn m fig 68 The condensed water 



passes to the air-pump through a pipe bent to form a water- 
seal The air from the condenser is extracted by means of a 
small steam jet pump which dehvers it mto an “ augmenter 
condenser ” m which the steam of this jet is condensed The 
vacuum m the augmenter condenser is directly produced b}' 
the action of the air-pump The effect of this device is to 
mamtain m the mam condenser a higher vacuum than that 
in the augmenter condenser, and consequently a higher vacuum 
than the air-pump bv itself is competent to produce This is 
done with a small expenditure of steam m the jet, but the effect 
of the augmented vacuum on the efficiency of the turbine is so 
beneficial that a considerable net gam results 

133 Rateau and Zolly Turbines — Professor Rateau has 
designed a form of steam turbme which combines some of the 
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features of the Parsons turbine with those of the De Laval He 
divides the whole drop into some twelve or twenty -four stages 
and at each st^ige employs an impulse wheel substantially of 
the De Laval type, the steam passing from one stage to the 
next through a diaphragm with nozzles This form can scarcclv 
be called an independent type It has been applied as an 
exhaust steam tu’-bmc in conjunction with a regenerative thermal 
accumulator which enables steam to be delivered steadily to 
the turbine although supplied from an intermittent source The 
Zolly turbine, which has found considerable application on a 
large sc^le, acts in a precisely similar manner to that of Rateau 
It differs only in mechanical d( tails 

134 Combined Reciprocating and Turbine Engines — The 
combination of a reciprocating engine with a turbine is sug- 
gested by Parsons for the propulsion of cargo or other low-speed 
steamers where the speed of the ^crew shafts cannot be made 
high enough to admit of a sufficient blade velocity for the 
efficient treatment in the turbine of high-pressure steam 
With a small speed of revolution blade velocity can be got 
only by increasing the diameter of the spindle, and a point 
IS soon reached when this not only involves an unduly large 
size and weight of turbine, but also makes the blades become 
so short (by augmenting the circumference of the annulus) 
that the leakage loss over the tips becomes excessive This 
consideration confines the practical application of turbines to 
vessel-, whose speed is over sav 15 knots But by restricting the 
turbme to the lower part of the pressure range and using a piston 
and cylinder engine for the upper part a higher economy is 
possible than could be reached bv the use of either form of 
engine alom , the turbine being spcciallv well adapted to make 
the moat of the final stages of expansion, when as the ordinary 
reciprocating engine m such vessels makes little or no use of 
pressure below about 7 lb per sq« in 

135 Consumption of Steam tn the Parsons Turbine — In large 
sizes the Parsons turbme requires less steam per horse power-hour 
than any form of reciprocating engine using ste.im under similar 
conditions Inils made m Apnl 1900 by the present writer, of 
a 2000 h p turbme coupled to an electric generator showed a con- 
sumption of 18I lb per kilowatt hour, with steam at 155 lb per sq in 
snperheated 84^ F Since i kilowatt is i 34 h p this consumption 
IS (cjual to 13 0 lb per electrical horsi -power hour Ihe best piston 
engines when driving dynamos convert about 84 of their indicated 
power mto clcctnc power Hence the above result is as good, m 
the relation of electric power to steam consumption, as would be 
got from a piston engine using only 1 1 4 lb of steam per indicated 
horse power hour An important characteristic of the steam turbme 
IS that It retains a high efficiency under comparatively light loads 
The figures below illustrate this by giving tlie results of a senes of 
tnals of the same maclune under varous loads 


Load m kilowatts . 

1450 

1230 

1000 

750 

500 

250 

Steam used ptr kilo-\ 
watt hour in pounds f 

18 I 

i »5 

192 

20 3 

22 6 

340 


Still better results have been obtained in more recent examides, 
m turbines of greater pover A Parsons turbme, rated as of 3^00 
but working up to over 5000 kilowatts tested m 1907 at the CarviUe 
power station of the Newcistle-on-Tync Electric Supply Gimpany, 
showed a consumption of only 13 19 lb of steam per ftilowatt-nour, 
with steam of 200 lb pressure by gauge and 67° C superheat (tem- 
perature 264 7® C ), the vacuum being 29 04 in (barometer 30 m ) 
It IS interesting to compare this performance with the ideal amount 
of work obtainable per pound of steam, or in other words witli the 
ideal " heat drop ” At the temperature and pressure of supply 
the total heat Ij is 709 Afti r cxp^sion to the pressure correspond- 
ing to the stated vacuum (o 96 in ) the total heat of the wet mixture 
would be 486, the dryness being then o 792, if the expansion took 
place under ideal adiabatic conditions Hence the heat drop I, — L is 
223 units, and this represents the work ideally obtainable unaer 
the actual conditions as to temperature and pressure of supply and 
exhaust Since i kilowatt-hour la 1896 thermal units (lb— degree 
C ), each pound of steam was generating an amount of electrical 
energy equivalent to or 143 7 thermal umts, and the electnc 

output consequently corresponds to 64J % of the ideal work If 
we allow for tne loss in the electnc generator by taking the electneal 
output as 92 % of the mechanical power, this implies that 70 % of 
the ideal work in the steam was meclianically utilized 

136 1 orston Meters for Power — No measurement correspond- 
ing to the "indicating” of a piston engine is possible with a 
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steam turbint In iht tests that have beta quoted the useful 
output was determined by electrical means. Direct measure- 
ments of the useful mechamcal power (the “ brake ” power) 
may, however, be obtamed by applying a torsion dynamometer 
to the shaft Devices are accordingly used m marine turbines 
for determmmg the horse-power from observations of the 
(lastic twist m a portion of the propeller shaft as it revolves. 
In Denny & Johnson’s torsion meter two light gun-metal wheels 
are fixed on the shaft as far apart as is practicable, generally 
15 or 20 ft , and their relative angular displacement is found 
by comparing the inductive effects produced on fixed coils by 
magnets whicli are earned on the wheels In Hopkinson & 
Thnng’s torsion meter a short length of shaft — a foot or so — 
suffices A small mirror is caiTied by a collar fixed to the shaft, 
and a second collar fixed a little way along is geared to the 
mirror m such a way as to deflect the mirror to an extent pro- 
portional to the tvust . the deflexion is lead by means of a ^amp 
and scale fixed alongside As the shaft revolves the light re- 
flected from the mirror is momentarily seen at each revolution 
and Its position along the scale is easily read (J A. E.) 

STEAMSHIP LINES. The shipping company is the outcome 
of the development of the steamship In former days, when 
the packet ship was the mode of conveyance, there were com- 
binations, such as the well-known Dramatic and Black Ball 
lines, but the ships which were run in them were not necessarily 
owned by those who organized the services The advent of the 
steamship changed all that It was in the year 1815 that the 
first steamship began to ply between the British ports of 
Liverpool and Glasgow In 1826 the United Kmgaom,” a 
“ leviathan steamship,” as she was considered at the time of 
her consti uct on, was built for the London and Edinburgh trade 
steamship facilities in the coasting trade bemg naturally of 
much greater relative importance m the days before railways 
In the year 1823 the City of Dublin Steam Packet Company was 
maugurated, though it was not incorporated till ten years later 
The year 1824 saw the incorporation of the General Steam 
Navigation Company, which was intended not only to provide 
services m British waters, but also to develop trade with the 
tontment The St George Steam Navigation Company and 
the British & Irish Steam Packet Company soon followed 
The former of these was crushed m the keen competition which 
ensued, but it did a great work in the development of ocean 
travelling Isolated voyages by vessels fitted with steam engines 
hod been made by the " Savannah ” from the United States 
m 1819, and by the first " Royal William ” from Canada m 1833, 
and the desirability of seriously attacking the problem of ocean 
navigation was apparent to the minds of shipping men in the 
three great Bntish ports of London, Liveqiool and Bristol, 
Three companies were almost simultaneously organized the 
British & American Steam Navigation Company, which made 
the Thames its headquarters, the Atlantic Steamship Company 
of Liverpool, and the Great Western Steamship Company of 
Bristol. Each company set to work to build a wooden paddle 
steamer in its own port The first to be launched was the 
** Great Western,” which took the water in the Avon on the 19th 
of July 1837, On the 14th of October following the ^'Liverpool ’ 
was launched by Messrs Humble, Milcrest & Co , in the port 
from which she was named, and in May 1838 the Thames- 
built “ B itish Queen ’ was successfully floated The Great 
Western ” was the first to be made ready for sea 

But the rival ports were determmed not to be deterred by 
delays in getting delivery of their specially built ships The 
London company chartered the “Sinus,” a 700-ton steamship, 
from the St George Steam Packet Company, and despatch^ 
her from London on the 28th of March 1838 She was thus the 
first to put to sea She eventually left Cork on the 4th of Apnl, 
and reached New York on the 22nd, after a passage of 17 days 
The “ Great Western *’ did not leave Bristol till toe 8th of April, 
but under the command of James Hosken, R N (1798-1885) she 
reached New York only a few hours after the “Sirius ” The 
I iverpool people, fired by the action of the other two ports, 
chartered the “Roval William ” from the City of Dublin Steam 


Packet Company, and despatched her on the first steam voyage 
from the Mersey to Sanay Hook on the 5th of July m the same 
year The “ Liveipool ” made her maiden voyage in the follow- 
ing Oci^ober. But the “ Bntish Queen ” did not make her imtial 
attempt tiU the ist of July 1839 Trouble overtook all three of 
these early Atlantic hnes, and they soon ceased to exist 
Perhaps the most serious factor agamst them was the success 
of Mr Samuel Cunard m obtammg the government contract 
for the conveyance of the mails from laverpool to Halifax and 
Boston, with a very large subsidy The Cunard Line was 
enabled, and indeed, by the terms of its contract, obliged, to 
run a regular service with a fleet of four sieamships identical 
in size, power and accommodation It thus offered conveyance 
at well-ascertained times and by vessels of known speed The 
other companies, with their small fleets of isolated ships and 
their irregular departures, could not continue the competition 
The Atlantic Steamship Company of Liverpool found that the 
port could not then maintain two steamship Imcs, and the 
steamship “ Liverpool,” with another somewhat similar vessel 
which they had built, fell into the hands of the P & 0 . Company 
The Great Western Steamship Company proceeded to build the 
“ Great Entam,” an iron screw steamship, which in every way 
was before her time, and were swamped by financial difficulties 
their “ Great Western ” being sold to the Wcat India Royal Mail 
Company, to whom she became a very useful servant The 
“Great Britain ’ (which wps stranded in Dundrum Bay in 
September 1846, owing to her captain, Hosken, bemg misled 
by a faulty chart and mistaking the lights) eventually drifted 
into the Australian trade The London company put a second 
ship, the “Piesident,” on their station She was lost with all 
hands, no authentic information as to her end ever being 
obtained Her mysterious fate settled the fortunes of her 
owners, and the “ Bntish Queen ” was transferred to the Belgian 
flag Steam navigation across the Atlantic was now an accom- 
plished fact But all the three pioneers had been borne down b^ 
the difficulties which attend the carrying out of new departures, 
even when the general pnnciples are sound 
Constant improvement has been the watchword ot the ship- 
owner and the ship-builder, and every decade has seen the ships 
of Its predecessor become obsolete The mixed paddle and 
screw leviathan, the Great Eastern,” built m the late ’fifties, 
vas so obviously before her time by some fifty years, and was 
so under-powered for her size, that she may be left out of our 
reckoning Thus, to speak loughly, the 'fifties saw the iron 
screw replacing the wooden paddle steamer, the later 'sixties 
brought the compound engine, which effected so great an econom) 
in fuel that the steamship, previously the conveyance of mails 
and passengers, began to compete with the sailing vessel m 
the carnage of cargo for long voyages, the 'seventies brought 
better accommodation for the passenger, with the midship 
saloon, improved state rooms, and covered access to smoke - 
rooms and ladies’ cabins, the early ’eighties saw steel replacing 
iron as the material for ship-buildmg, and before the close of 
that decade the introduction of (he twin-screw rendered break- 
downs at sea mon remote than they had previously been, at 
the same time giving increased safety m another d’rection, from 
the fact that the duplication of machinery facilitated further 
subdivision of hulls Now the masts of the huge liners in vogue 
were no longer useful for thew primary purposes, and degenerated 
first into derrick props and finally into mere signal poles, while 
the introduction of boat decks gave more shelter to the pro- 
menades of the passengers and removed the navigators from 
the distractions of the social side The provision of train-to- 
boat facilities at Liverpool and Southampton in the ’nineties 
did away with the inconveniences of ihe tender and th' cab 
The introduction of the turbine engine at the beginm g of 
the 20th century gave further subdivision of mach nery and 
increase of economy, whereby greater speed became possible and 
comfort was increased by the reduction of vibration At the 
same time the introduction of submanne bell signalling tends 
to dimmish the risk of stranding and collision, ^ilst wireless 
telegraphy not only destroys the isolation of the sea but tends 
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to safety, as was seen by the way m which assistcince was called 
out of the fog when the White Star liner “ Republic ” was 
sinking as the result of a collision off Fire Island (1909) 

In the follovang pages some of the ships which first embodied 
these improvements are mentioned, a brief history of the prin- 
cipal lines IS attempted, and reference is made to some of the 
milestones on the road of improvement 

Altati Line — The story of the Allan Line is that of the enterprise 
of one fanuly Captam Alexander Allan, at the time of the Penin- 
sular War, conveyed stores and cattle to Lisbon for Wellington's 
army After 1815 he began to run his vessel between the Clyde 
and Canada, and as years went on he employed several vessels in 
the service Till 1837 the ships ran from Greenock to Montrcxl, 
but in that year, after the Clyde was deepened the ships went to 
Glasgow, as they have continued to do ever since Captain Allan 
and his five sons devoted all their eneigies to the development 
of the Canadian traue, and for about forty years the lino ran sailing 
ships only, which were greatly m request for the emigrant traffic 
In 1852 the Canadian government requested tenders for a weekly 
mail service between Great Britain and Canada That of Six Hugh 
Allan of Montreal, one of Captain Allan's sons, was accepted, and 
the Canadian mail line of steamships came into existence It may be 
noted tlat the Allan Line inuigurated steanurs of the “ spar-decK " 
type, t e with a clear promenade deck abtivc the mam deck. This 
measure of safety was taken as a lesson from the disastrous 
foundering of the Australian steamship “ London ” m the Bd,y of 
Biscay m the year 1866 The company may claim, too, that their 
steamship "Buenos A.yTe&n,‘‘ built for tliem in the y^ar 1879 by 
Messrs Denny of Dumbarton, was the first Atlantic steamslup to 
be constructed of steeL As fame went on the company's services 
were extended to various ports on the eastern snores of North 
America and m the nver Hate, and London, as well as the two 
strongholds of Glasgow and Liverpool, was taken as a port of 
departure. In the course of its career it has absorbed the fleet of 
the old Stete Line of Glasgow and a great part of the fleet of the 
Royal Exchange Shipping Oimpany and of the Hill Line Included 
in the latter fleet were the first twin-screw steamers constructed for 
a British North Atlantic lint The " Virginian *' and the ‘ Victorian ' 
built for the Allan Line m igos, were the first transatlantic hners 
propelled by turbines The principal ports served by the Allan Line 
are (in the Umted Kingdom) Glasgow, Londonderry, Belfast, 
Liverpool and London, from these their vessels ply to many places 
m North and South America, including Quebec, Montreal, St Johns 
Newfoundland), Halifax, St John (New Brunswick), Portland, 
Boston, New York, Philadelphia, Baltimore, Montevideo, Buenos 
Aires and Rosano 

American Line — ^Though the American Line, as now constituted, 
IS of comparatively modem origin, it is the successor of several 
much older organizations Of these the oldest is the Inman Line, 
last acquired by it On the i6th of April 1850 an iron screw steam- 
ship of 1609 tons gloss register left Glasgow on her maiden tnp to 
New York. Ihis was the beginmng of the Inman Line After 
a few voyages this ship was sold to Messrs Richardson, Spence & 
Co of Liverpool, m which William Inman (1825-1881) was a 
partner, and the saUings of the steamships were thenceforth for 
some years between Liverpool and Philadelphia But m 1857 
New York took the place of Philadelplua as a regular terminus In 
1839 the regular call at Queenstown was commenced by tlus bne, 
which may be said to have been responsible for two other innova- 
tions in transatlanLc traffic. Before 1830 practically ail the steam- 
ships crossing the ocean, with the famous exception of the “ Great 
Britain," were paddle-b^ts. After the advent of the Inman Imers 
the screw began to be everywhere substituted for the paddle. In 
the second place, the Inman steamers were the first which regularly 
undertook tne conveyance of third-class passengers, to the extinc- 
tion of the old clipper vessels which had hitherto carried on the 
traffic In 1867 the Inman liner " Cny of Pans" (the first bearing the 
name) held the westward record with 8 days 4 hours, and in 1869 the 
" City of Brussels " came home m 7 days 22 hours 3 minutes Till 
1872 these records held good The ‘ City of Brussels " also had the 
distinction of being the first Atlantic mail steamer to be fitted with 
steam steering gear About 1875 Mr William Inman turned the 
concern into a limited company, and in 1886 the business was 
amalgamated with the International Company, and the vessels 
though still flying the red ensign, became tne property of a group 
of United States capitalists, who also acquired the old American 
Line which had been started in 1873 with four Philadelphia-built 
steamers This company had been conducted under the auspices 
of the Pennsylvama Railroad It plied between Liverpool and 
Philadelphia A third constituent m the Inman and International 
Steamship Company was the Red Star Line, as the Soci6t6 Anonyme 
Belge-Amencaane was familiarly called Its service was from 
Antwerp to New York. The whole was placed under the manaige- 
ment of Messrs Richardson, Spence & Co , who thus after thirty- 
two years reassumed the direction of the old company In 1887 
the two ships " City of New York " and " City of Pans " were built 
on the ayde foi the company \t the time of thoir construction 
they were the lurgest vessels ever built, always excepting the 


** Great Eastern." Tht " City of Paris " was the first vessel (1889) 
to cross the Atlantic in less than six days The year 1893 was an 
important one in the history of the company and indeed of the 
Umted States The two vessels above mentioned were admitted to 
Amencan registry by Confess, a stipulation being made that two 
new ships of at least equal tonnage and speed to the pair should be 
ordered by the company from Amencan Arms, and that they should 
be capable of being employed by the Umted States government as 
auxiliary cruisers m case of war The American flag was hoisteil 
over the "New York" m 1893 by President Hamson, and m the 
same year the Bntish headquarters of the company were transferred 
from Liverpool to Southampton In 1894 the first Amcncan-built 
ocean liner of the nt w fleet was launched, and was named the " St 
Louis " In 1898 the Amencan Tine had the distinction of supply- 
ing the navy of its country with cruisers for use m war The " St 
Paul," the only vessel of the four under contract m Amencan 
waters at the time, was put under the command 01 Captain Sigsbee, 
whose own battleship, the " Marne," had been blown up in Havana 
harbour on the 15th of February The other three ships were also 
put into commission, the " Paris " being temporanly renamed the 
'Yale” and the "New York” the "Harvard" In 1902 with 
their twm-screw liner “ Kensington ’’ the Amencan Line made 
the first experiments towards fitting Atlantic passenger steamers 
with appliances for the use of liquid fuel The express fleet of 
the Ime consists of the four vessels, " St Louis ” and " St Paul,’ 
each of ir,6oo tons and a Ic-ngth of 554 ft., and the "New 
York ” and " Philadelphia," each of 10,800 tons and 580 ft length 
Several still larger but less speedy steamships have be< n constructeil 
lor the intermediate services of the company In addition to the 
weekly exii»-ts3 service between Southampton and New York, the 
Amcr can Line runs steamers between New York and Antwerp, 
Philadelphia, Queenstowm and Liverpool, and Philadelphia and 
Antwerp 

Austrian Lloyd i-team Navigation Company — This company 
was started in 1837 at Ineste, where its headquarters are still 
situated It commenced operations with seven small wooden 
paddle-boats for the voyage to Constantmople and the Levant 
By iQio they had increas^ to a fleet of sixty-two iron and steel 
steamships, with a gross tonnage of about a quarter of a million 
tons. The whole eastern coast of the Adriatic and the Levant is 
visited by them with frequent services There is a lino to the west 
as far as Brazil, and a monthly mail service between Trieste, 
Bnndisi and Bombay There is also a monthly ordinary service 
between Trieste, Bombay, China and Japan, and a monthly branch 
in connexion with it between Colombo, Madras and Calcutta. 

Btbby Line — The name of Bibby has long been known and 
respected in the shipping ivorld The first undertaking of the family 
was the institution of a service from Liverpool to Mediterranean 

S orts about the middle of last century When Mr (subseviuently 
IT Edward) Harland took over the ship-builJmg works at Belfast, 
which he afterwaxds made famous, Mr Bibby vas one of his earliest 
customers It was ho who gave him practic^y carte blanche in the 
way of proportion for the new ships built for his service, and it was 
from the expentnee acquired ana the success achieved with them 
tliat the " long ships," with which the White Sfcur Lme made its 
name, were first brought into the region of the practical In this 
connexion it may be stated that Sir Edward Harland was bom 
at Scarborough m 1831, bis father being a medical practitioner 
He learnt the science of ship-buUdmg in the yards of Messrs R 
Stephenson & Co of Newcastle, and became first a draughts- 
man witli Messis JAG Thomson, and then manager m a New- 
castle yard la 1854 he went to Belfast, first as manager to Messrs 
Robert Hickson A Co Then m 1858 he took over their yard 
In 1859 he launched the "'Vcneti.m” for Mr Bibby, ana in i860 
he took Mr G W Wolft into partnership After a time Mr 
Bibby retired from the active pursuit of his business, and the 
line passed into the hands of one of his confidential managers — 
Mr Leyland (see Leyland Line) But the Bibby fanuly, though 
large shareholders in the White Star Lme, could not rem iin without 
some active mterest in seafaring matters Htncc anew Bibby Line 
was started II s hrst vessel was the * Lancashire ’ a single screw 
steamer of 4244 tons gross register, built — as hav e been all tlus fleet- 
by Messrs Hirland A Wolii She cime oat in 1889 Her sister 
was a sumlar vessel Subsequent «.dditions to the fleet were all 
of the twin-screw typo, thus the Bibby Lino can boast that it was the 
first to mam tarn its service, which i-. now fortnightly exclusively 
With twin screw vessels In the trade between I ii erjxiol and 
Rangoon they soon made a name 
The Booth Lins is essentially a Liverpool companv It was 
founded m the year i866 by Messrs Alfred Booth A Co whom that 
year instituted a service to north Brazil Three years later from the 
same i>ort was started the Red Cross Line of Messrs R Singlehurst 
A Co to carry on a similar service In 1901 the two hnes were 
amalgamated under the t.tle of the Booth Steamship Company 
Limited Since the year 1882 there has been a connexion by the 
Booth steamers between north Bran) and New York Para, Manaos, 
Maranham Paranahyba and Ceara are the chief Brazilian ports 
served by the company, whilst the steamers make calls on the eastern 
side of the Atlantic at Cardiff and Havre as well as at Spanish and 
Portuguese ports The company carries the British mails to Para 
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and Manaos whilst it also take* the United Stales mails between New 
York and north Brazil In addition to its transatlantic passenger 
traffic the Booth Line is largely developing a tourist trade to Vj^o 
Oporto and Lisbon in the Peninsula as well as to Madeira The 
Yquitos Steamship Company, which is under its maiiagement, 
carries its trade a couple of thousand miles up the River Amazon , 
a further development will extend to River Plate ports 

Brth^h India Steam Navigation Company — rhia Ime maintains, 
perhaps, a larger network of communications and serves a greater 
number of ports difficult of access than any in the world Hie 
Persian Gull, Burma, the Straits of Malacca and the entire littoral 
of the East Indies, to say nothing of the east coast of Africa are 
among the scenes of its enterprise Though its ramifications 
now extend to the ports of northern Australia the company had 
its ongm in the Indian coastmg trade Its present designation 
is of comparatively recent origin, but its first operations date from 
1855 A project for a mail service between Calcutta and Burma 
was then first set on foot by the East India Company Early in the 
following year a company was formed under the title of the Calcutta 
and Burma Steam Navigation Company Two small steameis of 
600 tons each were brought and despatched to India round the Cape 
in 1857 for a service between Calcutta, Akyab, Rangoon and 
Moulmein under a contract with the government of India At the 
outbreak of the Mutmy m 1857 the company rendered important 
service by bnnging up from Ceylon to Calcutta the first detachment 
of European troops which came to the assistance of India from 
outside In 18G2 an agreement was made between the company 
and the government, by which the former agreed to convey troops 
and stores and to perform other services Under tlus arrangement 
steamers were to be despatched regularly from Calcutta to ]^n> 
goon, Moulmein, Akyab and Singapore, and from Rangoon to the 
Andaman Islands A service was also set on foot to the Persian 
Gulf, between Bombay and Karachi and Madras and Rangoon 
This gave a great impulse to the business of the company 
During the Abyssinian campaign of 1867 it proved of the greatest 
assistance to the government The opening of the Suez Canal 
m 1869 produced an entire revolution in ihe shipping trade of 
India, and led to a great development of the company's fleet 
The 8 s ‘ India " with cargo was waiting at Suez when the canal 
was opened to traffic, and was the first steamer to arrive in London 
through the canal with an Indian cargo In 1872 the company 
extended its operations to the east coast of Afnca, and by an arrange- 
ment with the British government began to run a service every four 
weeks between Aden and Zanzibar Upwards of one hundred ports 
are visited by the company’s steamers In all there are twenty-one 
lines with additional services They may be classed roughly as those 
runmng to ports in (i ) India, Burma and Straits Settlements, (u j 
Straits Settlements and Philippines , (111 ) East Coast of Afnca , (iv ) 
Persian Gulf, (v ) Dutch East Indies and Queensland 

The Canadian Pacific Railway is now one of the big shipping 
companies of the world owning, as it does just under 200 000 tons 
of steam shipping Its services divide themselves into several 
sections There are those in home waters, such as the Great Imkes, 
where it employs a fleet of vessels of quite considerable tonnage 
Under this head, too, come the local services on the coasts and nvers 
of the Pacific Then there are the ocean lines on the Pacific 
and the Atlantic The first of these is run from Vancouver via 
Yokohama and other Japanese ports to Hong- Kong Sailings are 
made at about three-w e^y mtervals This service is maintained 
by the thiee Empresses, the “ Empress of India," the ‘ Empress of 
China " and the •' Empress of Japan," sister ships of about 6000 tons 
and 10 000 1 h p , specially bmlt with a view to serve as auxiliary 
ermsers to the British navy in time of war The great devdop- 
ment of the Canadian Pacific as far as regards sl^-owning, took 
place in 1903, when it took over from Messrs Elder, Dempster & Co 
their transatlantic services to Canada The " deal " anected four 
twin screw passenger and cargo steamers, and some ten vessels of 
a purely cargo t^e These steamers ranged in size from the 
‘ Monmouth," of just over 4000 tons gross register, to the “Lake 
Manitoba" of not far short of 10 000 tons Since their entry into 
the Atlantic trade the commny has added two important mail 
steamers — the “ Empress of Bntam " and “ Empress of Ireland" — 
to that side of its fleet 

Castle Line (see also Union Line and Union-Castle Line) — ^The 
Castle Line began its career in 1872 with the ‘ Iceland ” and the 
“ Gothland, ’ both vessels of about 1 400 tons At that time the charge 
for carrying letters to the Cape was about is per half oz and the 
contract time between England and the Cape thirty-seven days The 
mail contracts were then in the hands of the Union Line exclusively, 
but in 1873 the House of Commons refused to ratify the extension 
of the contract signed with them Iw the chancellor of the exchequer, 
and their rights thus expired m 1876 Up to 1876 the Cape parlia- 
ment made an allowance to the Castl* Lme for the conveyance 
of letters, and when the postal contract was renewed in that year 
it was divided between the Union and the Castle lines, an arrange- 
ment which was adhered to down to the time when the two lines 
united their fortunes The some of the company's energies has now 
been extended to all parts of South Afnca The line did great 
national service in carrying troops and stores to South Afnca dunng 
the 1899-1902 and previous campaigns By a resolution pass^ 


at a meeting of shareholders held on the ijtli of February 1900 this 
company was amalgamated with the Union Lmt The fleet had 
grown from two slups in 187O to twenty ships in 1900 and from a 
total tonnage of 2S<x> to one of about no 000 gross register 

City of Dublin Steam Packet Company — ^Among the steamship 
services in the narrow seas round Great Bntain a fecial interest 
attaches to this company, which vies with the General Steam 
Navigation Company m Bio claim for semonty The General 
Steam was undoubtedly the first to receive incorporation in the year 
1824, but the undertakings from which the City of Dublin Company 
sprang were at work in the years immediately prior to these dates 
^ far as appears, the firm of Bourne & Co — who fulfilled m Ireland 
functions for which the Mossageries Imp^ales in France were first 
formed — were large shareholders m two undertalangs which made 
history in regard to the development of steam navigation One of 
these compames was the Dublm & London Steam Packet Company, 
from which Messrs Wilcox & Anderson, the first managers of the 
P & O , chartered the “ Royal Tar," the first steamer they despatched 
to toe Peninsula, and the other was the City of Dublin Company, 
which onginaJly occupied itself m the maintenance of a service of 
steamshiM between Dublm and Liverpool It was this company s 
“ Royal William " which had the distinction of opening the Liverpool 
service to New York By absorption, too, this company represents 
too old St George Company, whoso “ Sirius " was the first steamer 
to sail from London towards Now York In the year 1838 the 
admiralty, which m those days had the management of many of 
the mail sei vices and contmued for a time to keep toe Irish day 
mails in its own hands, gave too City of Dublin Company toe con- 
tract for the night Irish mails, wlucii were thus despatched via 
Liveipool The name of Laird is to this day closely associated 
with too fortunes of the company, and oven at that time a 
Mr Laird, grandfather of the present partners in the ship-buildmg 
firm, was a director of the City of Dublm Company In the year 
1848 the government with four steamers endeavoured to run toe day 
and night mails itself via Holyhead But this arrangement did not 
work well, and two of its mail steamers were bought by the City 
of Dublm Company, wlule the two others were acquum by the 
Chester & Holyhead railway It is needless to follow the vicissi- 
tudes of the mail service, wavenng as it did from the admiralty 
to the Chester & Holyhead railway, and then to toe City of 
Dublin Company Suffice it to say that in 1859 an arrangement 
was entered into whereby the City of Dubhn Company undertook 
too conveyance of both day and mght mails via Holyhead, and built 
four ships, called after the four Iri^ provinces, for toe service The 
performances of these four paddle-ships, three of which were built by 
Messrs Laird, were remarkable mdeed The “ Connaught " was the 
first vessel to do her 1 8 knots The “ Ulster " made the best passage 
of them all — doing the journey from Holyhead and Kingston in 
3 hours 18 imnutes But toe “ Leinster " was only two minutes behinfl 
her, and toe “ Mu ster " only six minutes worse than toe *• Lemster " 
Talang too performances of the whole four vessels over the first 
fourteen years of their existence, and considering the mean of 
20,440 passages made as well in winter as in summer, toe average 
time of passage was only 3 hours 56 i mmutes The contract was 
renewed from time to tune, that coming mto operation on toe ist 
of October 1883 being few: an accelerated service To enable this to 
be adequately performed, the last paddlo-ship of toe fleet, toe “ Ire- 
land," was built by Messrb Laird, who also overhauled and improved 
the machmery of the older vessels, giving them new boilers adapted 
for the use of forced draught In 1895 it was felt that the mode 
of carrying these important mails agam needed revision, and in that 
year toe House oi Commons approved of a new contract, under which 
four new twin-screw vessels were to be built for toe service The 
work of design and construction was again undertaken by Messrs 
Laird, and m 1897 toe new fleet assumed toe duties, and indeed the 
names, of the vessels which had done such remarkable service during 
a period of about thirty -eight years. The contract time was now 
decreased by half an hour, and this meant naturally a very CTeat 
mcrease m the speed of toe vessels employed The present ^ps, 
capable of a sp^ of about 24 knots, maintain however with 
re^ilonty and ease the 20 to 21 knots which are required Besides 
the night and day services with the mails toe company also 
maintains its old line between Liverpool and Dublin 

Compagme GinSrale Transallantique — A French undertaking 
known as the Compagme G6n6rale Manbmc was lounded m 1855 
It owed its inccpBon to toe brothers Eimle and Isaac Pereire 
Services were first orgamzed from Rouen to Algeria, between Havre 
and Hamburg, and between Marseilles and Antweqi, with calls 
at Spanish and Portuguese ports In 1861 toe company was allowed 
to change its title to the more comprehensive one under which it is 
now known, and it then undertook its first contracts for the carriage 
of the Ftench mails to the United States, the Antilles and Mexico 
Some of the earlier vessels employed in the New York service were 
very fine specimens of the naval architecture of their day Among 
them may be instanced the great iron paddle-steamer “Napo- 
leon III built m the year 1864 by Messrs Scott & Co of Greenock, 
who at that time constructed most of toe more important vessels 
for this service This vessel with her imperially titled sisters suffered 
a change of name m the early 'seventies, when several of them were 
lengthened and altered to screws In the year 1881, again, there was 
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a great movement towards the acceleration and improvement of 
the New York service, and a new fleet was begun with the single- 
screw steamship “ La Normandie, * launched at Barrow-m-Funiess in 
1883 Four largdr vessels of much the same class followed, thiee of 
them being constructed m the owners' own yard at Pcnhoet. In 1 890 
the first twin screw steamer of the line appeared in “ La Touramc," 
and proving a success, the Bntish-built “ L' Aquitaine “ was pur- 
chased A new postal contract was arranged in 1898, and under 
its terms it became necessary for the comi>any to build still larger 
and faster vessels Eventually four such ships were to be pro- 
vided These vessels are of 22 knots speed on trial, and are 
among the fastest on the Atlantic The company mamtams a 
weekly service to New York, as well as the Imcs to the Antilles 
and Mexico m the Atlantic There are also communications with 
British and Algerian txirts. 

Cunard Line — ^This comply derives its name from Samuel 
Cunard of Halifax, Nova Scotia, an owner of sailing vessels 
tradmg from Boston and Newfoundland to Bermuda. He first 
conceived the idea of a regular despatch of royal mail steamships 
across the Atlantic, to take the place of the government bngs, 
which often took six or seven weeks m the t^sport of mans 
This idea he reahzed w ith the help of Mr George Bums of Glasgow and 
Mr David Maclver of Liverpool On the 4th of July 1840 the first 
Cunarder, the “ Britannia," started on her voyage across the Atlantic 
with sixty-three passengers, landmg them at Ifcston m a fortiught 
The experiment of using the screw for the Atlantic service was 
made with several cargo steamers m the early ‘fifties, and the 
first Cunard screw steamer for the mail line made her d6but in 
1862 This was the “China," the gross tonnage of which was 
2539, her 1 h p 2250, and W average speed 13^ knots. In 
1870 the Cunard Company first fitted compound engines to their 
steamship “Batavia,' and in 1881 the ’Ser via," the first steel 
vessel in the service, was the pioneer of the larger type which 
constitutes the present express fleet. Since 1840 the Cunard 
Company has been under contract vnth the British government 
for a mail service At the present tune the contract is Iot a weekly 
mail to the Umted States, via Liverpool and New York The 
British post office, however, only pays its contractors lor the 
weight of mails actually earned, and reserves the right to send 
specially addressed letters by foreign ships The company’s services 
<uso include a passenger line to Boston, and frequent despatches 
to Mediterranean and Levant ports as well as a weekly steams to 
Havre, and a passenger service from the Mediterranean to New 
York In October 1902 as a result of the formation of the Morgan 
Shipping Trust, the Bntish government made a new arrangement 
with the Cunard Lme, involving the loan at 2^% of the capital for 
building two new fast steamers, besides a yearly subsidy of £150 000 
for twenty years The company showed its confidence in the 
turbine system — then in its infancy — by adopting this pnnciplo 
for these two vessels, the largest and fastest at that time contem- 
plated The advance in size and power of Atlantic steaunships is 
evidenced by the followmg comparison — 



Elder, Dempster &• Co — ^The remarkable progress of this com- 
pany, and of the undertakings connected with it, was largely due 
to the activity of the late Sir Alfred Jones The oldest business 
under its management is the African Steamship Company, which 
was incorporated by royal charter m the year 1852 for the purpose 
of trading with West African ports It received a Subvention of 
£30,000 per annum for a monthly mail to the Gold Coast, and began 
its work with an u nambitious little fleet of four 700-ton vessels These 
were at first, however, equal to all the traffic which the trade could 
offer them As time went on the number and size of the vessels 
employed was increased In 1869 such progress had been made 
t^t it appeared worth while to start an opposition Ime under 
the name of the British and African Steam Navigation Company 
This was at first a Glasgow venture, much in the same way as the 
old concern had made its headquarters in London But Liverpool 
has long been the centre of the West African trade and both com- 
panies practically transferred their busmess thither In the year 
1883 the Bntish & African Company, virhich was the first of the 
two to fall under tho management of Messrs Elder DempstCT ^ 
Company, became a limits company, and not lone afterwards 
the two rivals amved at a working arrangement whereby their 
saihngs — at that time about three times a fortnight — ^were worked 
mto one another The Canary Islands, where the West Aincan 
steamers called on their voyages, were then becoming known as 
a resort for tourists and invalids and the issue of tickets available 
by either line was commenced for their convenience The develop- 
ment of the cultivation of the banana for the English market was 
idtto begun to be encouraged by the two steamship companies 


But It was in the month of August 1891 that the great movement 
by the Elder-Dempster Company was made public It was then 
announced that the firm had assumed the management of the 
African Company The two concerns were, and are, continued as 
distinct organizations, but they naturally work very closely together 
The African Company soon began to break fresh ground, buildmg 
not only supenor vessels for the improving West Afncan service, 
but also constructing large cargo vessels for the general Atlantic 
trade These were soon engaged in the trade between the Mersey 
and the St Lawrence on the one hand, and between Liverpool 
and tho southern ports of the Umted Statee on the other M^in- 
while the development of t^ possibilities of West Africa and of 
the Canary Islands was not neglected Various undertakmgs, 
not usuaJly considered part of a shipor/ner's work, were inau- 
gurated These included a bank, founded ui 1894, for the accommo- 
dation of West Afi lean traders, oil nulls m Liverpool, where the palm 
kernels so largely consigned from the coast naight be dealt with, 
and a hotel at Grand Canary for the convemence of the tourist, 
while, to ensure the disposal of the bananas which their compaiues 
brought to England, a fruit brokerage business was opened in Covent 
Garden Having already, as has been seen, a footing in the Canadian 
trade, they began the restoration of the Atlantic trade to Bristol 
by giving it a service of steamships to the St Lawrence, employing 
for the purpose vessels of as great size as their docks could accom- 
modate At the beginning of 1899 they further strengthened their 
connexion with the nearest Bntish colony by the purchase, from 
the liquidator of the insolvent Canada Sniiiping Company of the 
name, house-flag and remains of the old Beaver Line A new fleet 
for this service was at once put in hand, a lair representative of 
the ships bemg the twm-ficrew "Lake Erie," a vessel of 7550 tons 
gross regi.jter, built in 190c by Messn* Barclay, Curie & Co 
of Glasgow, which did good work — with many other Elder- 
Dempster steamers — m the transport service dunng the Boer War 
The Canadian steamers were however m 1903 transferred to the 
Car.adian Pacific railway At the beginning of the 20th century 
the firm began tradmg wnth the West Indies By arrangement with 
the colonial office, for an annual subsidy of £40 000, the " Direct " 
service of fortmghtly steamships was started with the soiling from 
Avonmouth of the then newly bmlt “ Port Morant " in February 
1901 The steamships of the new line have good passenger accom- 
modation and hotels were acquired in Jamaica to provide accommo- 
dation for those who wished to visit the West Inaies under the new 
management. This provision for tourists was a novel feature 
The increase, at once absolute and comparative, in the tonnage of 
the Elder-Denmster fleet has been very remarkable On the death 
of Sir Alfred Jones a limited company was established under the 
direction of Loid Pime, of the great ship-ouildmg firm of Harland 
& Wclff, and of Sir Owen Philipps, chairman of the Royal Mail 
Steam Packet Company, to carry on the Elder-Dempster Company 
and take over the various interests concerned The vessels of the 
West Afncan Imes ply as well from Hamburg and other North 
Sea continental ports as from Liverpool, while closeW connected 
with the firm, though sailing its vessels under the Belgian flag 
18 the Compagnie Beige Maritime du Congo which runs a service 
from Antwerp to West Afncan ports 

EUerman Line — ‘ Lloyd’s Register o£ Shipping " in its issue 
for 1901-1902 contams no reference to the Ellennan lane For 
unlike most other shipping companies it sprang into bemg in a 
moment It was started when Mr (afterwards Sir) John Ellennan 
chairman of the Leyland Line, severed his connexion with that 
company and went his own way, taking with him some nineteen 
vesccls of the fleet and the Peninsula and Mediterranean connexions 
of the old company Forthwith he added to the tale of his ships 
by taking over the management of the seven steamers of the Papay- 
anm Line— wluch has also long nuantamed a service to Mediter 
ranean ports Nine steamers previously managed by Messrs 
Westcott Sc I^urence also came into the fold But this was not adl , 
the direction of two old-established Imes to Indian ports was also 
ftcquired These were the fleet of the City Lme. which at that 
time comprised some fifteen vessels, many of them fitted for the 
passenger trade 'This lino had b^n founded by Messrs George 
Smith & Sons of Glasgow m the first half of the 19th century 
and had grown up out of a fleet of sailing vessels The other was 
the H.,dl Line of Liverpool previously managed by Messrs Robert 
Alexander & Co It consisted of some eleven steamships of about 
4000 tons gross apiece The vanous sailings of these different 
companies have all been mamtained and extended and in 1910, 
in conmnetion with the Harnson and Clan lines, a neu development 
up the East Coast of Africa towards 2 :anzibar ard Mombasa was 
organized 

Ihe Leyland Line may be said to date from the year 1851, when 
the first Bibby founded his steamship lme with the small vessek 
“ Amo " and •• Tiber " for service to the Mediterranean (see Btbby 
Line above) The company extended its busmess to the North 
Atlantic and m the early ’seventies changed its name, Mr F R 
Leyland, one of its managers, assuming the control On his death 
m 1892 the concern became a Lmited company In 1900 it pur- 
, chased the fleet and connexions of the West India & Pacific Steam- 
ship Company — a, business which had been founded nearly forty 
' years previously in Liverpool and which served beside many West 
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India Islands, the cotton ports of Galveston and New Orleans. Galveston and New Orleans, and to Canadian porta In Central 
having also a connexion to Colon for places on the western coast and Southern America there are lines to Mexico, Venezuela, 
of America 'i^is company at the date of its absorption had a fleet Brazil, Uruguay and Argentina Amongst the West Indian 
of twenty-two steamships totallmg over III ooo tons gross register Islands Cuba receives special attention from this line There 
This amalgamation was the first step towards the great American is a service to Eastern Asia, China and Japan From Stettin 
combine Mr Ellerman, however, who was chairman of the old its steamers run to New York, and from New York to the 
I,evtand Company separated himself from it at this juncture, and Mediterranean, Brazil and Eastern Asia R'-om Genoa they run 
founded his own ime The Leyland Company has a number of to La Plata direct. 

transatlantic services. Ja6an Mail Steamshp Company, Limited (Nippon Yusen Kaisha) 

General Steam Navigation Company — ^This is the oldest existing —From an early penoa their msular frontiers made the Japanese a 
tine Its first prospectus was issued m 1824, and in 1831 it re seafaring foLi, but imperial pohey for a long period shut them aw ay 
ccived its chartei of incorporation It commence with the passenger from all mtercourse with the rest of the world It was not until 
trade from London to Margate, and its op-rations gradually extended about the year i860 that the life of the West really touched Japan 
to the British coastwise ports and the home trade ports on the Conti- In 1 868 steamship communication was opened between TOkyO and 
nent. In time the company introduced a regular steam service Osaka, m 1871 tne Yubin Kistn Kaisha Steamship Company came 
between Edinburgh and other east coast ports and London, Ham- into existence under the control of the Imperial Bureau of Com- 
burg, Rotterdam, Antwerp and Havre in the north of Europe It mumcation, and m the same year a pnvate company, called the 
gradually obtained a strong hold upon the passenger and fine goods Mitsubislu Kais^, was founded This may be said to have been 
trade to the Continent, holding the mail contracts between London the beginning of all modern maritime enterprises m Japan In 
and Hamburg, and London and Rotterdam In the early 'seventies 1876 tne government company gave up the contest, and its 
the pressure of foreign competition made itself severely felt, and m fleet passed into the hands of the private company In 1873 the 
1876 the increase of the American cattle trade told on the profits capacities of this company had been tested in the military expMition 
of the company, but the difficulty was met by obtaining pailiamen- to Foimosa, when its organizabon had been found excellent, but 
tary leave for an increase oi capital, and the company has displayed its fleet insufficient. The treasury now invited the company to 
new enterprise, esi>ocially in regard to its passenger farihties. It buy up the Yokohama-Shanghai service of the Pacific Mail Steam- 
may claim to have becu the pioneer in the promotion of steamship ship Company In 1 876 the company had a fleet of ferty- two vessels, 
frame between British home ports and the nearer ones of tuc mctuciing sailing ships In 1882 the government set on foot another 
Continent The steamship “Giraflc,” built in 1836. brought over rival line, the Kyotfo Unyu Kaisha, but it did not answer and in 
the first cargo of live cattle from Rotterdam to Blackwall m 1846 1885 the two were amalgamated into the present " Nippon Yusen 

The company runs steamers from London to Edmburgh, Hull and Kaisha," or " Japan Mail Steamship Compsiny " In the nine years 
Yarmouth, and from London to Antwerp, Amsterdam, Bordeaux, which jpassed between this umon and the outbreak of the war 
Havre, Hamburg, Oporto, Osten 1, RoLteidam, Charente and the with China in 1894, the services between Japan and neighbouring 
Mediterranean ports Vessels are also run to some ot the ports countries were extended, and the development of the cotton trade 
above-named from Hull and Southampton There is also a pas- induced the government to inaugurate a service between Japan and 
senger service between Harwich and Hamburg, and excuraion Bombay During the war the vessels of the Ime were used for 
services in summer to the watenng places at the mouth oi the the transport of troops, and many additional ships bad to be 
Thames and on the Kentish coast acquired The result of the war gave an enormous impulse to trade 

Hambi'rg-Atnencan Line — The extraordinary progress of Ham- and navigation. The company detomuuod to run vessels to America, 
burg as a seaport dunng the last thirty years of the 19th century Europe and Australia. The capital was greatly increased, ana 
may bo held due in no small measure to the enterprise of this line, orders were given for the construction of twelve twm-screw steamers 
which now Carnes passengers not only to tiie two American con- of over 6oco tons each for the European line, and three of 3800 
tinents, but also to the east oi Asia and Africa. It was founded in tons each for the Australian line. In 1899 the Japanese Diet 
May 1847 At that time, owing to the political disturbances resolved to grant subsidies to the company's European and 
throughout Germany, there was an enormous exodus of emigrants American lines. All its hnes therefore now, with few exceptions, 
to the new world, of this the founders took advantage, and they run under the mail contract of the Japanese government. There 
started a regular service of sailing ships between Hamburg and New is a regular fortmghtiy service of twin-screw vessels between 
York The firs* ship they owned was tne “ Deutschland," of 700 tons, Yokohama, London and Antwerp, a monthly service between 
built on the Elbe It is interesting to note that tha present Yokohama and Melbourne; also between Yokohama and Victoria 
“ Deutschland ” is of 16,502 tons gross remster, and ij of twenty-three (British Columbia) There are lines to Bombay, Shanghai, Vladi- 
times the capacity of her predecessor The first Scuhng took place m vostok, Newchang, Tientsin, and many local lines, touching at all 
October 1848 In 1851 tlie company's fleet consisted of six vessels, the ports of the islands of Japan 

'with an aggregate of 4000 teas. In 1856 the first screw steamer Jtoyal Mail Steam PaCkei i^ompany — Soon after Bntish-owned 
in the company's service left Hamburg, this was tlie " Borussia,” steamships began to run to America a company was formed by 
a vessel constructed as were her sisters for many years, on the leading Dusmess nu n interested in the Wes* Indies to carry the 
Clyde From this tune, when die company abandoned sailing mails from England to that p i t of the world The charter of 
ships and took to steam, its prosperity may be said to have this company, to be known as the Royal Mail Steam Ricket 
dated It is strange to note that the two first steamships owned Company, was granted in 1839 The government believed that 
by It were chartered by the British and French governments to tho institution of a line carrying the mails regularly to British 
convey troops to the Crimea By 1867 the company had ceased possessions in the West Indies was likely to prove of benefit to 
to own any saihng ships. The enormous mcrcase of the traffic the empire, and granted it a large subsidy The first contract 
is indicated by the fact that whilst in 1856 the saihiigs to New York with the government was entered into in March 1841 No less than 
took place every fortnight, in 1881 there were two a week, and later fourteen urge paddle-steamers capable of carrying the largi'st guns 
on three The company had also by this time considerably extended then used by the Royal Navy were at onco oidered, and the service 
Its operations from the onginal passage between Hamburg and was opened witlitlio “Thames "on the 3rd of January 1842, followed 
New York. After the war between France and Germany it started by otlior vessels m fortmghtiy succession These steamers started 
a line to tho West Indies and lato. to Baltimore, Boston, Montreal from Falmouth and returned to Southampton, which was the 
and other porta in North America. In 1875 it absorbed the old company's headquarters, though it had no dock accommodation m 
Eagle Company of Hambu»g, which had previously been its rival, those days In 1846 tho company began to car^ tho mads for places 
and then began to run steamers to Central and South Amenca, on the western co'it of South America, the Pacific Steam Navigation 
and later to China, Japan and tho Straits Settlements To-day Company receiving toem at Panama. In January 1851, tho com- 
the Hamburg- American Lino may claim to be tho largest steamship pany by centre ct ^nth tne government inaugurated a monthly 
company m the world For its services to New York run by twin- sei-vico to Brazil and the river Plate, and new steamers were built 
screw steamers it has the “ Deutschland,” built at Stettin by toe which greatly increased the rapidity of transit. This company 
Vulcan Company Her engines develop about 33,000 horse-power, was therefore the first to institute direct mail communication by 
and she was the first Atlantic Imor to exceed a speed of 23 knots steamer between Europe and toe countries of South Amenca, as 
at sea Other large stoamers built for its Hamburg-Southampton- it had elso been with the West Indies The company’s vtssels were 
New York service are the “ Kaisenn Augusta Victoria " ^Jid the employed continuouslj during the Crimean War in too transport of 
" Amerika,” which, though larger, has not the “ Deutschland's " troops. It is interesting to note that it was from one of the com 
speed A service from Hamburg to New York direct for third- pany'sships, the “Trent,” that Slidell and Mason, the eommissioners 
class passengers only 13 also mamtamed The Hamburg Company of the Confederate states, were taken on their way to Europe by a 
has extended its influence and enlareed its fleet by purchases United States man-of-war In 1872 the service to Brazil and toe 
from and abtiorptions of other fleets Thus it has acquired vessels River Plate was doubled. At the beginmng of the 20th century 
from the Carr Line and the Hansa Line of Hamburg, toe Rickmers the company seemed to be on the dovmwarcJ grade But a change 
I me o* Bremen, as well as from the Hamburg South America and came over its fortunes A new chairman. Sir Owen Pluhpps 
the Hamburg-C^cutta companies In conjunction with toe Lloyd took over the reins aad new enterprises were started m several 
Line it took over toe fleet of the Kinsmg Line In 1901. wnto a directions. Ihe interest of the Pacific Steam Navigation Company 
view to the feedmg of its mam Imes, it acquired toe Atlas Line m the Onent-Pacific Line to Australia was purchased in January 
of Liverpool — a company which had developed the trade between 1906, and steamers despatched once a month from London to 
New \ork and tho West Indies Starting from Hamburg, its Australia through flic Suez Canal This enterprise, however, was 
vessels run to New York, Portland, Baltimore, Boston Philadelphia discontinued when toe new mad contract came into force m May 
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1909 Ntw twin-screw steamships of much greater tonna^ than ;irere thus in a position to give to shippers from the United States 
any they had hithertofore owned were constructed for the mail the convenience of transit by a through bill of lading to embrace 
sendee to South America, and an extension was made into the both the railway journey and the ocean voyage, and there was ground 
tourist and cargo trade to Morocco, Ai^eir a and the Canary Islands for the belief that if competition were allowed to ensue the Bntish 
by the purchase of the old-established Forwood Line Part of the steamship companies — which from the nature of things could receive 
fleet of the Shire Line to the Far East was also acquired But nocorrespondingsupportfromtherailwaysof the United Kingdom — 
the great development took place at the begmmng of 1910, when the nught suffer very severely The White Star Line accordingly threw 
directors made the startling announcement that they had purchased in its lot with the Amencan and Atlantic Transport Companies, and 
tlie whole of the share capital of the Pacific Steam Navigation with the White Star Lino went the Dominion Company — a line 
Company— a business established in Liverpool only a year after the whose fine passenger vessels wore constructed by Messrs Harl^d A 
grant of their own royal charter This absorption brought some Wolff, and whose management- is largely influenced by the partners 
forty ships — many of them modem twin-screw steamships of a high m that firm. The Domimon Line has services from Liverpool to 
class — ^into the fleet, which was then placed amongst the big Boston, Portland (Maine), and St Lawrence ports The Norddeut- 
lines of the world Another move was made when Sir Owen scherUoyd and the Hamburg-Amencancomp-mics were approached 
Philipps joined Lord Pune m organizing a company to take over by Mr Morgan with a view to their tnttnng into the scheme, but 
the numerous enterprises of Sir Alfred Jones Tne West India though a working agreement was arrmiged, the German lines 
Line steamers leave Southampton for the West Indies every fort- decided to preserve their separate existence The Morgan cora- 
night, and after calling at Cherbourg proceed direct to Barbadoes, bination was eventually mrorporated at the end of S'ptember 
thence to Jamaica and Colon, whence they proceed to Savanilla 1902 in New Jersey as “ The International Mercantile Marine 
and other local porta. From Barbadoes, Trinidad, La Guaira, branch Company," with a capital of $120,000,000 and an agreement was 
Imes run to Demerara and the islands. The Brazil and River Plato come to with the British government, by wluch the British character 
Line comprises a fortnightly service of mail steamers to Pernambuco, of the Bntish ships in *t would be preserved The combine controls 
Bahia, Rio, Montevideo and Buenos Aires. The Shure Line steamers about a milhon tons of steamships 

sail to the Far East every fortnight, as do those of the Islands Navi^aztone General^ Jtahana —The union of the Flono and 
service, whilst the Pacific line despatches twin-screw passenger Rubatuno hnes in the year 1882 was the ongm of this company 
steamers and large cargo vessels alternate weeks from Liverpool The Rubattino Line finally made Genoa its headquarters, while the 
to South American ports, besides maintaining local services up the Flono Line centred its business at Palermo, and had itself been 
West Coast. There are also cargo services to the West Indies and largely strengthened by the absorption of the Tnnacna Company 
Mexico, and to the River Plate and mtermediate ports of its own port. The coasting trade of Italy and Sicily, with services 

Mtssagents Manttm$s d» France — Onginally known as the to vanous ports of the Mediterranean and Black Seas, occupies 
Messagenes Inmfeiales, this company sprang from a land-transit the great part of the company's fleet. But it also ruus montlily 
undertoking It received its first contract for the conveyance Hnes from Genoa through the Suez Canal to Red Sea ports, and so 
of oversea mails from the French government in 1851, It tb'‘n to India and Hong-Kong Towards the western ocean it has a 
extended its services to Italian, Greek, Egyptian and Syrian service maintained m conjunction with that of another Itxlian 

? 3rt8 In the following year it included Salomca in its itinerary company, La Veloce, to Brazil and the River Plate, whereby weekly 
he occurrMice of the Crimean War gave an increase to its fleet departures are made from Genoa. In February 1901 a new Ime 
and a stimulus to its operations For it was not only given the was opened by the sailing of the Italian Generale Company's steam- 
task of maintaining mad commumcation with the French forces ship " Liguna" — a new Itahan-built vessel of upwards of 5000 tons 
m the Black Sea, but was largely entrusted by the government registcar— forNew Yoik The object of this line, which is maintained 
with the duty of transporting troops and stores to the seat of war by steamers of the Generale Company, aided by a similar number 
At that time it was a considerable purchaser of Bntish tonnage from the fleet of I.a Veloce, sailing once a week from Genoa via 
In 1857 it had toe French mad contract to Algiers, as well as to the Naples, is to attempt to retain m Italian hands some of the large 
Danube and Black Sea ports, whdst in the same year a new mad tramc which is earned on from these ports m the steamers of the 
contract for a service between Bordeaux and Brazil and the nver Norddeutscher Lloyd the Hamburg-Amencan Line, the Cunard 
Plate was granted to it. By this rime it had, either afloat or under and White Star Imes. 

construction, a fleet of no less than fifty-four steamships of 80,875 New Zealand Shipping Company — This company was estaWisheil 
tons. In i^i furtlier employment was found for its vessels m m 1872 for the purpose of maintaimnga passenger and cargo service 
the conveyance ot toe mail to India and China. Bv the year 1875 between London and New Zealand Tlus was before the days when 
its fleet embraced 173,000 tons of shipping, and also employed a steam vessels could be used with commercial success m the Jong 
large number of chartered sailmg vessels. It was at that time the sea trade At first it depended on chartered vessels, but gradually 
largest steam shipping company in the world It had already ceased it acquired a fleet of fa^ chpper iron sailing-ships which reduced 
to employ British shipbuilaers and now constructed its own tonnage the voyage to 90 days. These vessels took out a large number 
in its own yards. The extension of its services to Japan followed, of government emigrants between 1874 and 1882 In 1881 one 
and eventually it put forth branches which served Madagascar, of these ships inaugurated the frozen moat trade from New Zealand, 
Mauritius and Zanzibar, as well as Australian ports and the fVench thus opemng up a business which has since grown to colossal 
colony of New Caledonia. Some of the steamers employed m tlie proportions. The tridc increased so rapidly that it was found 
mail services to the Far Last and South are of a very fine character impossible to conduct it by means of sailing ships, and in January 
In 1909 its fleet traversed 1,019^0.^6 manne leagues and earned 1893 toe company despatched from London tlie chartered steamship 
197,320 passengers and over a million tons of cargo “ Bntish King, ' of 3559 tons. This vessel accomplished the voyage 

Morgan Combination — Under the head of the American Line It m 50 days, but it was found necessary to dimmish the passage 
has bem shown how a gixiup of Amencan capitalists acquired the to ^5 days out and 42 home. Fiv e steamers were therefore built 
Red Star, Inman and Amencan lines, thus fonmng a body of to tulfil the requirements of the trade fho first of these, the 
shipping whito embraced m the year 1901 about 167,000 tons of " Tongariro," of 4163 tons, left England in October 1883 The corn- 
shipping tonnage, partly under the Bntish and partly under the pany about this time rccoiv od the contract of the New Zealand 
Belman and Amencan flags. Another company which drew its government for a monthly road service, with a guaranteed time of 
capital chiefly from the Umted States, though its vessels fly toe 45 days. The managers gradually elunmatod all tlie sailing vessels 
red ensign, is the Atlantic Transport Company, registered under from too fleet, and more recently replaced the onginal singie-screw 
the British Limited Liability Acts m 1889 Its mam service is mail steamers with large modem twin screws. In addition to 
between London and New York, and it is carried on by large and passenger vessels the company owns several cargo boats, sumo of 
modem twin-screw steamships, several of which have been con- which are among the largest afloat. In the “ Otaki " tr plc-screw 
structed by Messrs Harland & Wolff of Belfast. These vessels vessel, added to the fle»*t m 1907, the company imtiated a corn- 
range up to about t4 000 tons ^ss register, and though they carry bmation of reciprocating engmes for using the high-pressure steam 
large quantities of cargo and of cattle on toe eastward voyage, also and turbmes to make use of it suosequentl^ xho conmany's ships 
accommodate a numl^ of passengers to their saloons Through sail from London, calling at Plymouth, Tenenffe, Cape fowu, 
the connexion of this undertaking with Messrs Harland & Wolff Hobart on the way out, and sometimes at Montevideo or Rio and 
as builders of their vessels, those Amencan capitalists who were fenenffe on too return voyage. Crmmumv.ation with the difltrtnt 
interested to the extension of Umted States interests on toe North ports of New Zealand, as well as to Austrah^n ports, is carried out 
Atlantic and who purchased the share capital of the Loyland Line by the vessels of the Umon Steamship Company of New Zealand 
were brought mto connexion with Lord Purne, toe managing director Norddeutscher Lloyd — To the ent^nse of certam citizens in 
of this ship-buildmg firm, and through tom approach was made the city of Bremen this large business owes its existence The 
to the managers of the White Star Line in the year 1901, An offer originator was Herr H H Meier, who brought into line the 
for the purchase of this famous Bntish line was put forward by vanous shipping mterests of Bremen, and induced them to amal- 
the Amencan sjmdicate, headed by Mr J. Pierpont Morgan. The gamate mto one company The associations thus brought together 
managers of the 'WTiito Star Company had not merely to consider were the Wesor Haute Steamship Company, the Unter Weser 
what many experts believed to be a liberal offer There was another and Ober Weser Steam Tug Companies and the Ober Weser Urn- 
factor m the situation present to their mind. The New York versal Shipping Insurance Association The statutes of the new 
syndicate, brides having the control of the vessels of the Amencan company were approved by toe senate of Bremen on the i8th of 
Imes on toe Atlantic, had, it was said, secured the management February 1857. The ongmal capital was 4,000,000 thalers, but 
of the tronk Hues of railway between the great producing districts soon after too formation of toe new company great depression 
of the Western states of America and the eastern seaboard They set in, owing to the commercial crisis m North America. Mor* 
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than 2500 shareholders m the Lloyd forfeited their shares, but 
the directors were not dismayed, and had the loyal support of their 
fellow citizens Four big ocean steamers were constructed for 
the American line and three for the English, and large docks for 
repaiis were established at Brcmcrliavun The first voyage was 
made in Juno X858, when the “Brcmtn" started for New York, carry- 
ing many steerage passengers, but only one in the saloon fne 
second ship, the ' Hudson, was shortly afterwards burned whilu 
lying in harbour At the end of the first year both lines showed 
a loss At the end of the second year matters improved, the 
English cattle trade especially showing grtat progress But the 
company still commanded little confidence, for the Darmstadt 
Hank parted with 1,000,000 thalers* worth of shares at a loss of 
75 % These the directors themselves took over But the Amoncau 
Civil War now came, to deal anotlier severe blow at the Lloyd, 
justwlien Its prospe*et 3 were growing brighter.and tilli864nodividena 
greater than 2 J % was paid to the alAreholders A^ter the termina- 
tion of war the trade with the Umted States grew enormously, 
and the English traffic also revived m a most unexpected way 
One result was the foundation of rival bms, which, however, were 
unable to maintam effective competition, and succumbed In 
1 868 a new Imo was opened Bremen's staple of commerce 13 
tobacco, and the directors determined to bring their port mto direct 
communication witli the tobarco-producing areas in the States, 
so in that year they inaugurated thoir Imo to Baltimore In the 
following year a line was started to New Orleans, another great 
centre of the tobacco and cotton trade. It was necessary to con- 
struct three special Imers for that service, as the ordinary ships 
could not pass the bar of the Mississippi In 1869 a Ime to Central 
America and the West Indies was sot on foot, and now steamers 
were ordered to nm on it. With the outbreak of the war of 1870 
the company naturally liad anxious times, as the French fleet 
blockaded the German coasts, but its vessels often ran the blockade 
with success Soon after the war tne West Indian service, proving 
unprofitable, was given up In 1875 a new Ime of ste^ers to 
Brazil and Argentina was started This was separated mto two 
distmct services m 1878 In i8do the approsCch of the spreat 
struggle for supremacy on the Atlantic made itself felt, ana the 
company began to prepare for the contest, and ordered the con- 
struction of the “ Elbe,'^ the first of its express Imo of steamers. She 
commenced ruiuQng m 1S81, and was qmckly followed by others. 
Between 1881 and 1888 an entirely new fleet was placed on the 
New York line In 1886 the Australian and East Asian Lines 
wore founded in accordance with a contract with the impenal 
government. This included a monthW service to China, with a 
branch service to Japan, and a monthly service to Australia, with 
a branch line to the bamoan and Tonga Islands From that time 
onwards the story of the Norddeutswor Lloyd has been one of 
increased prosperity The company’s fleet mcludes four large and 
fast steamships of about 23 to 23^ knots speed for its weekly express 
service to New York, whilst it has also large vessel3—K)ne,the “George 
Washington," being of 37,000 tons — for its intermediate service to the 
same port, buiP by tlie Vulean Company at Stettin. The company 
runs many Imes from its headquarters at Bremen, among them are 
those to New York — a bne of express steamers and a Uno of ordinary i 
mail steamers, all callmg at Southampton or Cherbourg, to Balti* 
more direct, to Galveston direct — there are no first-class passengera 
by this Ime, to Brazil, to tlie River Plate, oallmg at principal ports 
on the way There are also Imes of imperial mail stKLiners be^een j 
Bremen and Hamburg and eastern A'^ia, and Bremen and Australia, | 
and a freight Ime to east Asia, which runs m connexion with the 
Hamburg-Amencan Line In pursuance of the German policy 
of securing the feeders to m^tam traffic, the Norddcutschcr 
Lloyd purchased the ships and busmess of the ICtnsmg Lme and of 
the Scottish Oriental Company, when it began senously to develop 
its Eastern trade. Feehng in common with all large steamship 
companies the difficulty of providmg efiicient personnel for its 
cou:>tantly expanding fleet, and believing m tlie necessity for sea- 
men of expencuco m masted shijis, the Lloyd has provided itself 
with a sea-going training ship Such success attendod this ex- 
periment that a second vessel has been added and the idea lias since 
commended itself to certain British steamship companies 

Ocean Steamship Company — ^The Ocean Steamship Company is 
the successor of older steamship enterprises, mainly under the same 
management and ownership These began m 1852 with the coast- 
ing trade, and extended m following years to French ports, and m 
1855 to the West Indies The last named hne attamed some 
moderate importance, comprising seven vessels, it was sold m 
1863 and eventually became the West India & Pacific Steamship 
Company, which m its turn was absorbed by the Leyland Line in 
1900 The managers thereupon seeking other trades, decided 
on attempting that to China, and the company under its present 
title was registered as unlimited in 1875 Up to this date low- 
pressure jet condensmg engines were alone used, burning perhaps 
5 to lb of coal per indicated horse power per hour This rate 
of consumption would have been fatal to the scheme, smee vessels 
could not have earned any cargo in addition to the coal necessary 
for so long a voyage as that via the Cape the Suez Canal not being 
opened tiU 1870 A small vessel the “Heitor ” of which the exact 
speed ind consumption with the old type of engme was well ^own. 


was therefore expenmenUlly fitted with new machin'Ty of the 
compound high-pressure (70 Ibl, surface-condenbing type The 
result of the exj^nment was that hci consumption was reduced 
to about 3 or 34 m per 1 h p per hour, and this warranted the con- 
struction of the ' Agamemnon," “ Ajax and “ Achilles,” all 309 ft 
long 38 ft 6 in broad, 28 ft 6 in deep, fully ngged as barques, 
with screws outside their rudders These ngs were subsequently 
altered to that of barquentmes, but the relative jiositions of the 
screws and rudders were retained till they were disposed of m 
1899 In these vessels the consumption was further reduced to 
about 2^ lb, which allowed margm for a reasonable cargo The 
“ Agamemnon ’ sailed from Liverpool in 1866, the itmorary being 
bfountius, Penang, Singapore, Hong-Kong and Shanghm, and 
with similar calls, back to London. The cargoes m those days 
were mainly manufactured goods outwards and tea homewards 
The average speed was perhaps 9| knots, and the consumption 
about 21J tons of Welsh coal per day These and succeeding 
steamers were at that date the only vessels carrying high-pressure 
steam on long vo3rage3, and they traded regularly round the Cape 
being the onlv lino that did so When the Suez Canal was opened 
in 1870 they changed the route. The trade from the Umted Kmg- 
doux to Chma has smee steadily grown, and mcreasmgly large cargoes 
are also procurable homewards from the Far East, in spite of the 
successful competition of Indian and Ceylon teas. In 1891 a service 
was begun from Amsterdam and Liverpool to Java, and this is 
mamtaiued about once a foitmght, finding employment for about 
ten of the smaller ships The vess^ m this trade, which is pnnei- 
pally between Holland and her eastern possessions, fly the Dutch 
flag A limited number of passengers were formerly carried be- 
tween England and the East, but these ships now take cargo only 
to and from Europe though Mahommedan talgnms are conveyed 
m considerable numbers to and from Jeddah, the port for Mecca 
The ships generally commence loading at Glasgow and occasionally 
at other West Coast ports. They usually carry the ^eater 
part of the cargo from Liverpool, the most important clement 
being fine goods (manufactured cottons, &c) from Lancaslure 
and Yorkshure Abroad the regular service been extended 
to the principal Japan ports — ^Nagasaki, Kob6 and Yokohama, 
and, as opportumty arises, additional ports of call m China and 
Korea have been added to its itinerary The following local 
services have their headquarters at Smgapore (H bingapore to 
West Australian ports, mcluding Fremantle These steamers 
carry passengers, am bring large quantities of wool and pearl shell 
from Australia to Singapore for transshipment to the mam line 
steamers boimd for London (3) Singapore to Deli (Sumatra) 
Three small steamers brmg tobacco from Deli for transshipment 
to Europe (3) Smgapore and Penang to China The great emigra- 
tion of Chinese cooues to the British colony of the Straits Settlo- 
mtaits keeps several steamers regularly employed The company 
18 colloquimly known in the shipping world as the “ Blue Funnel ** 
Line, and is also often referred to by the name of Mr/Jflred Holt, who 
has been closely identified with it throughout its history In 1902 
the Ocean Company absorbed its younger rival, the Quna Mutual 
Steam Navigation Company, with a fleet of thirteen vessels of 
106,870 tons, and sliortly afterwards rc-registered itself under 

the Limited lAabihty Acts The company’s most recent develop- 
ment IS m its connexioii with Australia For its direct service 
thither several 10 ooo-ton ships fitted with refrigerating apparatus 
and accommodation for some 300 passengers each are provided 
OrterU Line — The Orient Lino of steamers between London 
and Australia took up the work of the Onent Lme of clipper packets, 
which in the days or sailing-ships used to ply between London and 
Adelaide In April 1877 it was announced that “ the Onent 
Lme would sail the under-mentioned steamships of the Pacific 
Steam Navigation Company to Australia ’’ 'That connexion 
between the two organizations was continued and strengthened 
till m 1901 the name of Orient Lme was changed to that of Orient- 
Pacific In June of 1877 the “Lusitania" was despatched from 
London to Adelaide, Melliourne and Sydney, via the ^pe of Go^ 
Hope Other saibngs followed at about two-monthly mtervals In 
the followmg year the Onent-Pacific Line came mto existence It 
was formed by the joint efforts of Messrs Anderson, Anderson & Co 
and F Green & Co , who are the managers of the lme When the 
service was begun it was intended to be run monthly, but the in- 
crease of traffic soon demonstrated that fortnightly sailmgs would 
be successful This extension was detemuned on m i8bo, the year 
following that in which the “ Orient,’’ the first ship specially built 
for the company’s trade, commenced work Smee 1888 the Onent 
Company has earned the mails to Australia by contract with the 
English post office, once a fortnight These despatches alternat- 
ing with those of the P & O , give Australia a weekly mail 
Several twin-screw steamers liave been built for this service by 
both the Orient and the Pacific Compames The latter company 
subsequently retired from the partnership, the Royal Mail Company 
taking Its place and purchasmg the vessels which it employed 
In 1910 however a new mail contract came into operation and this 
was undertaken by the Onent Company alone The Royal idail 
withdrawing its ships the Onent Company replaced them with 
a new fleet of 12,000- ton steamers, of winch the first five are twin- 
screws and the sixth is to have three propellers driven by a 
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combination of reuprocating and turbine engines It was the Onent 
liner • Ophir ’ which took the place of a royal yacht for the imperial 
tour of the Prmceand Pnncess of Wales m 1901 The steamers of 
the Orient Line call regularly at Plymouth, Gibraltar, Marseilles, 
Naples. Port Said, Suer, Colombo. Fremantle, Adelaide, Melbourne 
and Sydney. 

Pactfio Steam Navtgatton Company — This was the pioneer of 
the steam-trade along the western coast of South America, sub- 
sequently its operations were extended to Eur^e, and finally, m 
conjunction wi& the Orient Steam Navigation Company, it estab- 
lished the Orient Line to Australia from which it withdrew m 
1906 it obtained a charter early in iSeo, and soon sent out from 
England two steam veuels, the "Chih ’ and Peru " These were 
paddle-boats of 710 tons and 198 ft in length They ran along the 
coast from Valparaiso to Panama The early struggles of this 
company are noteworthy as showing how difficulties apparently 
insuperable, may be overcome, and even turned to essential ad 
vanmge The gre.it obstacle to the success of these steamers was 
the difficulty of obtaining supplies of fuel, and m the first five yejirs 
of its existence no less than £12,000 was lost, the whole capital of 
the company bung but ^^94,000 But the difficulties were over- 
come, and all that remained 111 the mind of the managers was a 
strong feelmg of the importance of economy m coal consumption 
Accordmgly in conjunction with the Fairfield firm of Randolph, 
Elder & Co , they turned their attention in tins direction, 
and were sending out vessels fi.tted with compound engines some 
ten or a dozen years before the Atlantic companies adopted them. 
In 1867, under pressure from the Chilean government, the company 
sought and obt«imcd powers to extend its operations, and in the 
same year the “Pacific," of 1630 tons, was constructed She left 
Valparaiso lor Liveipool in May 1868, the first of tho new mail 
line In 1870 the voyage was extended, Callao 11,000 m from 
Liverpool, bemg made the ternimal port, and the sailmgs were 
increased from one to xh^oc a month In 1873 a weekly service 
between Liverpool and Callao was mstitutcd, and by 1874 there was 
a fleet of fifty-four steamers, with an aggregate of *20,000 tons, in 
commission Owing, however, to a great decrease m the South 
American trade the service was reduced to a fortnightly one The 
openmg of the Transandme lailway was expected to hive a great 
effect on the fortunes ol sluj^ping compames m South American 
waters and consoliCiaticn of interests sccried desirable In 1910 
the whole of the company's ordinary capit il was purchased 
by the Royal Mail Company, and the line was thus absorbed 
In Januar> 1893 the company inauguiated a monthly cargo 
service to the Brazils, River Hate and the West Coast. This 
service has been extended fo crlasgow Many ports are served 
The principal are La Palhcc I .a Rochelle, Corunna, Carnl, Vigo, 
Lisbon, bt Vmcent, Pernambuco, Bahia, Rio do Janeiro, Monte- 
video, Buenos Aires, Ihinta Aicnas and tho ports of the western 
coast of South America, Vaffiaraiso and Callao 

Peninsular &- Oriental — The story of tho P & O Company 
may be divided into two eras — the first reaching from its foundation 
to the opemng of the Suez Canal , the second from that date to Iho 
resent day During almost the whole of its career the company 
as acted as the agent of the British government in the conv^ance 
of its mails, first to Mediterranean ports, and afterwards to Igypt 
India and the Far East From time to time the government has 
made efforts to procure sone other means for transmitting its 
mails, but on every occasion it has found it advisable to return to 
the P & O In 1835 Messrs WiUcox & Anderson, a firm of 
London merchants, began to run steamers to the piincipal ports 
of the Peninsula Their vessels observed greater regularity tlian 
the sailmg-ships then enmloyed to carry the mails, and the first 
mail contract was entered into on the 22nd of August 1837 Tlus 
was awarded to them after another company, winch w.is unable to 
fulfil its obligations, h.id been engaged lor the work Messrs 
Willcox & Anderson had shortly before in concert with Captain 
Bourne, R N , founded the Peninsular Company This contract 
arranged for a monthly service between Falmouth and Vigo, 
Oporto, Lisbon ana Gibraltar About two years later another 
step was taken Hitherto the mails to Egypt and India had been 
conveyed by the Pemnsular Companv to Gibraltar by an adnuralf y 
packet from Gibraltar to Malta, by another admiralty vessel fiom 
Malta to Alexandria, and from Egypt to Bombay bv one of 
the East India Company's steamers It was resolved to substitute 
for this unsatisfactory mode of conveyance a direct system of carnage 
by one line of steamers from London to Alexandria The Peninsul^ 
Company again secured the contract, which was put up to public 
competition, and built two steamers of lOoo tons for the purpose 
this bemg a large tonnage for those days Tho annual subsidy, 
was fixed at /34,ooo, by which the government saved ;fio,ooo of 
tho amount formerly expended on their own inefficient means of 
transport 'i'he company then by a charter of incorporation, 
dated December 1840 assumed the name by which it has ever 
since been known — ^The Penmsular & Oriental Company The 
charter was granted only on the onerous condition that steam 
communication with India should be estabbshed within two years. 
The first steamer the “ Hindostan," was despatched to India via the 
Cape of Good Hope on the 26th of September 1842 She was one 
of a small fleet destined to ply between Calcutta, Madras, Ceylon, 


Aden and Suez It was an adventurous undertaking, for the East 
India Company promised no defimle subsidy, only a small prenuum 
on a certam number of voyages 

The obvious advantages of a direct conveyance of mails between 
Suez and Bombay by a regular sufficient service were becommg 
evident, and the P O Company offered to effect this at a great 
saving on the existmg system; but, for some reason or other, 
tlie India Company showed the greatest reluctance to allow 
the control of this route to pass out of their hands, in which, m fact 
it remamed until 1854 Fortunately for tho P and O Company 
the government decided to establish regular monthly steam com- 
munJ^tion between England and Ceylon, Madras and Calcutta, 
and also from Ceylon, eastward to Smgapore and Hong- Kong 
Only the P & O could at that time have contemplated under- 
taking Such a service In 1844 the contract was signed and by it 
the company was to receive a subvention of £160,000 The Indian 
portion of the service opened on the ist of January 1845 and during 
that year the extension to China was effect^, and nme new steamers 
were put on the stocks The organization of the overland route 
was oue to the P & O Company, which brought it mto re^lar 
working m order to convey its passengers from Alexandria to Suez 
It was a picturesque but uncomfortable passage by canal-boat 
and steamer to Cairo, then by a two-wheeled ommbus for lunety 
miles aaoss the desert to Suez Even the coal for the boats at 
Suez had to be transported in this fashion, which was cheaper 
than sending it by sailing vessel round the Cape The construction 
of a railway across the isthmus in 1S59 greatly simplified the transit 
It may be noted that the company had to establish coabng stations 
between Suez and the Far East, and also depots of provisions, 
a business of no less magnitude than that of the steam service 
itself In 1852 the first inail service to Australia was undertaken 
by the company, and the same contract mcluded an arrangement 
for a fortnightly service to India and China, though a service 
running once every two months via Smgapore and Sydney was 
thought sufficient for the requirements of Austialia The ye-ir 1854 
saw the abolition of the East India Company's service to Bombay 
the P & O taking its pl^e Tins arrangement saved the country 
£^,000 per annum The Cnme.m War made large dcmaifids on 
the company's resources for the conveyance of troops, and the 
Australian service was for a time interrupted By 1859 the com- 
pany was in possession of all tho Imes of steam communication 
between England and the East In 1864 the service to Australia 
was increased to one sailing a month, and m 1868 the Bombay 
mall left weekly. About the same time the fourth India and China 
contract was entered mto, and at the end of 1869 the opemng of 
tho Suez Canal led lo a serious crisis in the company^ affairs, 
<md also, after these difficulties had been surmounted to a complete 
revolution in its mclUods The openmg of the canal led to a pro- 
longed controversy with the post office which, with true official 
perversity, would not allow the company to use the canil for the 
conveyance of its mails A serious fallmg-off of the company's 
levenue was the result, as the competition of the canal steamers 
\ as killm„ iis trade At Ength in 1874 *1 n*- w auangement was 
iua<le by which tho mails were to bo earned through the canal 
tlie subsidy granted to the company being at the same time reduced 
Under thoM. conditions however it was now able to construct 
vessels capable of competing successfully with its nvals A pro- 
longed dispute liclwcen Victoria and New South Wales for a long 
time prevented the Australian service from bemg as efficient as it 
might have been ‘Sydney insisted on e Pacific loute being adopted 
In consequence of tlu^ controv rsy the Australian headquarters 
of the company were for some time fixed at Melbourne, and it was 
not till 1888 that a general contract was entered mto with the post- 
m ister-gcneral acting it last for all the Australian colonies as 
well as for the Impenal government This stipulated for an 
accelerated service — the Inclii Cluna and Australian mails bemg 
ill worked from Aden m connexion with the steamer which con- 
veyed them from Brindisi There was for long a service between 
Venice, Bimdisi and Egypt and a mail contract viith the Italian 
government , but this came to an end in M.irrh 1900 

ihe company’s first ship, the “ Wiluam Fawtett," built m 1829, 
had a gross toimagc of 206 and 60 h p Down to 1851 the vessels 
of the fleet were all constructed with paddles, after that date 
the screw took their jilai e, tlioiigh for the Marseilles to Malta 
express service certam famous fast paddle-steamers were sub- 
sequently constructed A later interesting development was the 
abandonment of Bnndi&i as a port of call for +he ocean mail steamers, 
which reverted to Marseilles, wlience they run across to Pirt Sana 
direct. The mails leavmg London every Friday night are des- 
patched from Brindisi m ■specially de&igred twin-screw vessels, 
which land them at Port Said httle more than 96 hours after their 
despatch from London On this the “ Osins * and “ Isis " 

an employed, and they have the distinction of being the only ves- 
sels m the mercantile manne which cross the seas with mails and 
passengers only The company is under contrect with tho Bntish 
government for the conveyance of mai to India, China and Australia. 
Its services are as follow — India Brmdisi to Bombw, weekly 
China Bnndisi to Shanghai, fortnightly Australia Bnndisi to 
Sydney, fortnightly Apart from th« mail services, tho company 
runs independent lines to Malta, Colombo and Calcutta, also bo> 
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between Bombay, Colombo, Singapore, Hong- Kong and Shan^ai, 
and between Hong Kong, Naga^i, Hiogo and Yokohama There 
IS likewise a direct fortnightly service of tliroiigh steamers to China 
and Japan at special rates The mails are despatched weekly 
to Bombay, going one week by direct mail steamer and the next 
by the fortnightly Australi m liner as far as Aden A fast twin- 
screw vessel — the “ Salsette " — built after the idea of the '* Isis " but 
of thnee her tonnage — takes the Bombay mails from Adin on the 
weeks when there is no steamer For the Indian and Australian 
mail services a new type of steamer known as the “ M ** class h is 
been provided Then are already no less than ten such vessels, 
all twin screws of simil ir design, commf ncing with the “ Moldavia, 
built 1903, of 9500 tons and 14,000 1 h p and rumiing up to 12,500 
tons and 15,000 1 h p in the “ Maloja ’ and “ Medina *’ In 1010 a 
new service was acquired, the Blue Anchor fleet of Mr Wilhelm 
Lund ^ing purchased This gave the company an entry into 
the South African trade, the Blue Anchor steamiTS calling at Cape 
Town and Durban on their way to Australia, and new and larger 
vessels are being provided for this branch also of the company’s 
activities 

5 haw, Savill 6* Albion Company — ^Tho amalgamation of the 
business of Messrs Shaw, Savill & Co of London and of the 
Albion Shipping Company of Glasgow brought this company into 
its present inrm at the close of the year 1882 At that time the 
amalgamating firms owned a large fleet of sailing ships, and tr idod 
chiefly between England and New Zealand boon after the 
amalgamation the company btgan to acquire steamships, which 
gradually supplanted tniir sailmg vessels The Shaw, Savill & 
Albion Company were among the first in the frozen meat trade, 
and their vessels arc fitted to carry large numbtrs of carcases 
With this company the White btar Line of Liverpool became asso- 
ciated in the year 18S4, and five of thoir ships now run in the flc'ct 
of the Shaw, Savill & Albion Company In Juno 1910 an offer 
was made by Sir John Ellerman to take over the flt'et, which 
at that time consisted of six twm-screw and five single-screw 
steamships with a total of 51,300 tons gross register, a twelfth 
vessel ^mg undtr construction The route to Niw Zcaluid 13 
by the Capo of Good Hope on the outward voyage, returning by 
Capo Horn, thus going eomplotely round the globe every voyagt 
After leaving London the steamers call tt Plymouth, Tcneriffe, 
Cape Town, Hobart and Wellington, returning from Now Zeilancl, 
the ports touched arc Rio (sometimes Montevideo), Icmnffe, 
Plymouth, Ixmdon The “ Arawa,” which came out in 1884, made 
the outward voyage in "^8 days, and the run homo m 35 d lys 
4 hours steaming ttmc she thus made the circmt of the world in 
73 days 4 hours net time ' 

Union Steamship Company (see Castle Line) — This company 
first came into existence in 1853 under the name of the Union 
Steam Collie r Company, with a eiapital of £(iO,ooo At its commenct - 
mtnt it possessed a fleet of five srmill steamers with an aggregate of 
only 2337 tons But by the time these ve ssels were built the Cnmtaii 
War w IS being actively cameel on, and it was thought advisable 
to employ them for other piiqxises than those for which they 
w ere originally intended 1 he y r in for a time between bouth imp- 

ton, Constantineiplo and Smyrna, but the transport service proved 
more remunerative, anel they were used for the conveyance of 
trcKips At the close of the war the company was rogistercel under 
the Limitcei Liability Act by its present name It was then deter- 
mined to run the vessels bi tween Southampton and Brazil with 
cargo, but this did not prove profitable, and m 1857 a notable 
change took place in the status of the company, for m that year 
it took its place among the grt it oc« in mail corapames of England 
In that year i contract was completed with the governm< iit for a 
monthly mail service for five years to the Cape of Good Hope at 
an annual subsidy of ^30,000 I ho " D me " w is the first steamer 
to leave Southampton with the m ills on the 1 5th of Si ptember In 
1858 the subsidy was mcrcusi d m order thit the company’s ships 
might cill at St Htltna and Ascmsion for mails on the homeward 
voyage Wlien the first contract expired the company steimd 
another for five years A sirvieo between the Cape ind Natal, 
under a temporary arrangement, was inaugurated m 1862, and a 
seven years mail service contract with the Natal government 
was concluded m 1865 In 1873 the House of Commons refuseel 
to ratify a contract which the government had entered into with 
the compiny for an extended mail service the company, however, 
c irriecl out its intention to extend its service to Zanzibar But in 
October 1876 a new mail contract with the Cape of C:»ood Hope 
government was entircd into for a fortnightly service between 
Plymouth and Table Biy, the length of voyage not to exceed 
twenty six days Dunng the Zulu War this company rendered 
considerable services to Great Britain In 1878 three ships were 
employed, and after Isandula thiy conveyed reinforcements, the 
“ Pri tona ” being the only mail steamer to carry an entire regiment, 
the gist Highlanders It w is on this company’s s s “ Danube *' that 
the pnnee imperial sailed, whilst the old s s “ German " took out 
the empress Eug6nio when she went to visit the scene of his death 
The direct service with the Cape, Natal and Zanzibar was in 1881 
discontinued, and in February of that year operations were extended 
to the Continent, a service from Hamburg was commenced, running 
every twenty-eight days, which for a time proved highly successful 


A branch service to Antwerp, begun in 1882, was discontinued for 
a time, but subsequently resumed At the time of the Panjdeh 
scare m 1885, wlion hostilities were threatening wifh Russia, two 
of this company’s steamships, tlie “ Moor *' and the “ Mexican ’^were 
selected to act as armed cruisiurs for the defence of South Africa 
The former was the only mtrehant vessel on which the pennant 
was actually hoisted In 1889 the company’s continental traffic 
increased so that it not only resumed the despitch of through 
steamers from Hamburg, but made calls at Rotterdam This 
service afterwirds became foitnightly, calls being made at Rotter- 
dam, Antwerp and Hamburg New contracts with the colonial 
gov< rnments wero made in 1888, and in the same year Southampton 
took the pi ice of Plymouth as the outward mail port, while in 
1889 the homeward mails were landed at Southampton in place of 
Plymouth In 1889, by the construction of the “ Scot,” the company 
acquired a much larger vessel than any they had hitherto employed, 
in 1895 Mtssrs Harland & Wolff successfully accomplished the 
task of lenglhcning this ship by cutting her m two amidships and 
adding 54 ft to her length and 1000 tons to her tonnage She 
subsequently was altered to adapt her for public yachting purposes 
and transferred to the German flag under the name of “ Oceana " 
In 1893 the company entered upon its new pohey of building a 
large number of piactictilly sister ships for its intermediate trade 
All were built by Messrs Harland & Wolff, and fitted with twin- 
screws The series mcluded ten vessels commencing with the ” Gaul '* 
4745 tons, and ending with the “ Gahtian ’ of 6757 tons launched 
m 1900 Meanwhile from the same y<ird the mail steamers “ Norman,” 
" Briton ” and “ Saxon ' were added to the fleet The last-named, 
which came out in 1899 is a vessel of 12,385 tons, with a length of 
570 ft By a resolution passed at a meeting of shareholders held on 
the 13th of Febru try 1900 this company was amalgamated with the 
Castle lane (see below) At its absorption its fleet consisted of 
twenty-three vessels of which nine were over 6000 tons 

U mon-Castle Line — This company was formed by the amalga- 
mation of the Union ind Castle lines Ih'tviously, though practi- 
cally all the vessels made their final departure from Southampton, 
the Union Line only made its headquarters at that port the 
Castle liners coming round from London After amalgamation 
the null steameis — to which cargo is not of so much importance 
—did not come to the Thames at all, the increase in their size 
uid the neglect of the improvement of the river and of the docks 
by the authorities making it undesirable that they should do so 
The cargo (mtermedi ite) line’-s on the other hand all load in 
London and miny of them before their final departure from the 
Thames visit H imburg, Antwerp and Rotterdam for the purpose 
of picking up cargo On these North Sea trips passengers are 
carried and facilities are given for their accommodation on board 
during the calls at the various ports The new company carries 
out the contracts of its two constituents and thus despatches every 
Saturday ,i null steamir from Soutlumpton via Madeira to the 
Capo and Natal An hour or so before the sailing of the mail 
lioat an mtermedute steamer departs from the same port Her 
places of call are Tencnffe or L<is Palmas for certain, and possibly 
ilso Ascension and St Helena These vessels serve the east coast 
ports of Algol Bay and List London as well as Natal borne of 
them also go to Delagoa Bay to Beira on the mainland send to 
the island of Mauritius In igio a further extension was made, 
a monthly serviee being instituted to East Africa through the 
C an il Besides the two weekly vessels however, there are 
despatches of extra mid-weckly intermediate steamers and 
these extra s,ulings have recently tended to become more fre- 
quent The company’s attention has for some time been directed 
to the trade between the United States and South Africa and 
within two ye<irs alter amalganuition eight new steamships were 
constructed with a view to the development of the trade between 
Cape ports and New York Nor did the union of the two com- 
panies stop the improvement of the general fleet The 10 000 ton 
twin-screw nuul steamers “ Kmfauns Castle " and “ Kildonan 
Castle " were delivered to the Castle Company from the Fairfield 
yard prior to the amalgamation Messrs Harland & Wolff 
had the "Saxon,” 2000 tons larger than these ships well in hand 
at the time But the " Walmcr Castle ” a larger and still later 
addition to the fleet embodied as far as possible the practice which 
from expenence commended itself to both the old companies Subse- 
quent additions to the mail fleet have been the sisters “ Armadale 
Castle" and “Kenilw orth Castle,” followed m 1910 by the "Edinburgh 
Castle ’and the “Balmoral Castle” of 13 300 tons each Provision is 
now made for the carruge of the mails exclusively in twin-screw 
vessels Meanwhile the mtermedute fleet has received several 
vessels of large dimensions and of comfortable accommodation, 
though of speed inferior of course to the mail steamers The 
company proved its capacity m the South African War, when it 
earned vast bodies of military and civilian passengers by its regular 
steamers at a time when many of its vessels were chartered by the 
government as troopers and storeships In spite of the strain put 
on the resources of the company by the heavy work entailed by 
the South Afncan War, both on the vessels employed in theur 
regular service and on those especially taken up for government 
transport duty, it was found possible already to discard two of 
their older vessels 
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WMt$ Star Line — ^Though perhaps chiefly known in the New 
York trade the White Star fl^ag was first hoisted in the middle of 
last century over a fleet of clippers which sailed to Austraha 
In 1867 Mr Thomas Henry Ismay took it over and two years later 
the great revolution m the constitution of the company took place 
It was in 1869 that Mr Isnuy formed the Oceanic Steam Navigation 
Company to run a Imc of steamers between Liverpool and New 
York. Immediately on its formation the company entered into 
arrangements ■with Messrs H irland & Wolff of Belfast for the 
construction of a fleet of high-class passenger ships, and it is worthy 
of notice that the terms upon which Messrs Harland & Wolff 
built the White Star ships were peculiar No defimte price was 


agreed upon, but the actual cost plus a percentage for builders’ 

{ irofit was charged The first "Oceanic ' pioneer steamship of the 
me, was launched on the 27th of August 1870 and sailed tor New 
York on the 2nd of M^ch 1871 Her advent opened a new era 
in Atlantic travel She introduced the midship saloon, which ex 
tended the whole width of the ship thus giving increased light 
and improved ventilation and reducing to a mmiraum the sensation 
of the vessel s motion The arrangement thus introduced is now 
almost universally adopted in the construction of ocean liners' 
The “ Oceanic ' was also narrower in proportion to her length than the 
vessels previously designed for tne transatlantic mail service 
In 1877 the " Britannic " reduced the passage to 7 days 10 hours and 


Fleets of Various Important Steamship Companies in rSgi /Qor and igio^ 
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iiji 
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International Mercantile Marine 













Co — 













Wliite Stir Line 

31 

372 045 

Bntish 

— 

— 

— 

10 

25 

212 403 

17 

16 

84 902 

Leyland Line® 

42 

253 803 

Bntish 

— 

“ 


7 

55 

242 781 

23 

23 

60 51 1 

American Line and Red * Star 














16 

164 arj 

Mixed 

— 

— 

— 

15 

25 

167 105 

— 

— 

— 

Atlantic Transport Co 

14 

107 050 

British 

— 

— 

— 

20 

17 

123 593 

32 

6 

18 III 

Dominion and Bntish & North 













Atlantic Co 

13 

86 Gst 

Bntish 

— 

— 

- 

27 

13 

105 430 

29 

8 

28 696 

Vessels owned jointly with 













Shaw, Sdvill & Albion 

7 

5f 053 

British 

— 

— 

- 

— 

— 

— 


— 

— 

National S S Co 

2 

ir» 005 

British 

— 

— 



3 

18 464 

— 

12 

53 522 

Frammg Ship 

1 

I 814 

British 

— 

— 

— 

— ■ 

— 




~ 


120 

I 05J 238 


I 

I 053 2 58 

126 

- 



— 

— 

— 

Hamburg-Amencan Lino 

— 


German 

2 

979217 

168 

I 

202 

541 085 

9 

42 

126 795 

Norddcutscher Lloyd 

— 

— 

German 

3 

752.037 

176 

2 

n I 

45t 930 

4 

70 

198 723 

P &0 Compiny 

— 

— 

British 

4 

458037 

6t 

5 

58 

313 341 

3 

49 

199 911 


— 

— 

British 

5 

423 063 

104 

4 

120 

378 77« 

1 

100 

234 654 

Royal Mail S P Co 

45 

T94 663 

Bntish 




32 

28 

88 205 

19 

25 

73384 

Picific Steam N ixigation Co 

40 

183 234 

Bntish 

/ 



22 

42 

138.754 

15 


97,793 

Alfred Holt & Co —Ocean S S 













Co 

39 

234 808 

Bntish 

) 


f 

16 

41 

Ib5 143 

II 

44 

109,000 

China Mutual Steam Naviga- 




f 7 

340.559 

57] 







tion Co 

18 

105 751 

Bntish 

I 


i 

— 

— 

— 



— 


Furness Withy be Co 

— 


Bntish 

8 

340 537 

1 16 

— 

12 

40994 

— 

20 

44.528 

Elder, Dempster & Co ♦ 

— 

— 

British 

9 

331 533 

108 

3 

120 

382 5'>o 

25 

48 

55 256 

Union ( dstle Co ® 

— 

— 

British 

10 

295 3t>o 

41 

8 

41 

222 613 

— 

— 

— 

Messagenes Mantimes 

— 

— ■ 

hrendi 

11 

293 609 

05 

0 

62 

246 277 

2 


202 801 

Nippon Yusen Kaisha 

— 

-- 

Japanese 

12 

289 787 

73 

9 

69 

218 361 

28 

52 

42 058 

Ellcrman Lines 

— 

— 

Bntish 

13 

283 23t 

78 

— 

— 

— 


— 

— 

Lamport & Holt 

— 

— 

British 

M 

281 4t2 

41 

20 

47 

i 149 712 

12 

54 

106 648 

Nav Gen Itahana* 

— 

— - 

Itali in 

!■) 

274 952 

TO(> 

11 

102 

205 104 

6 

106 

164 052 

Hansa Line 

— 

— 

German 

16 

247691 

53 

18 

57 

157037 

26 

26 

50413 

Compagmc G6n6ralc 1 rans- 













atlantique 

— 

— 

French 

17 

245 353 

62 

13 

59 

183 343 

5 

66 

174 600 

Hamson Line of I ivtrpool 

— 

— 

Britisli 

18 

217 085 

43 

21 

31 

146 625 

22 

27 

61 643 

Austrian I loyd 

— 

— 

Austri in 

19 

2I<> 414 

00 

14 

68 

169 436 

10 

70 

124 435 

Cunard Line 

_ 

— 

Bntish 

20 

209 231 

19 

25 

26 

126 332 

16 

22 

85 104 

Clan Line 

— 

— 

British 

21 

202 463 

49 

*7 

46 

I64 487 

18 

29 

76 300 

Canadian I’acific iilw ay 

— 

— 

Bntish 

22 

198 310 

05 

— 

12 

38 089 

— 

7 

24373 

Hamburg South Ameiican I me 

— 

— ■ 

German 

23 

197 703 

49 

— 

32 

125 597 

— 

20 

56 938 

Wilson Line 

— 

. — , 

British 

24 

190 278 

87 

12 

8q 

189 818 

7 

73 

132 889 

Kosmos Line 

— 

— 

German 

25 

177 704 

30 

• — 

2y 

no 251 

— 

15 

32 963 

Allan Line 

. — 

— . 

Bntish 

2(> 

i(>o 570 

28 

19 

30 

152 367 

13 

31 

106 346 

Ropner s 

— 

■ — 

Bntish 

27 

155 440 

50 

29 

36 

100 426 

21 

34 

62 717 

Mad ly & M icintyre 


— 

Bntish 

28 

144 500 

45 

24 

51 

126,917 

30 

19 

20 928 

Chargeurs R6unis 

— 

— . 

French 

29 

144 441 

25 

34 

26 

81,149 

20 

30 

70 173 

Booth I me 

— 

— 

Bntish 

30 

128 200 

37 

— 

27 

64 456 

— 

10 

13 951 

Holland American Line 

— 

— 

Dutch 

31 

124 136 

»5 

— 

9 

55 413 

— 

It 

37 891 

Prince Line 

— 

— 

Bntish 

32 

123 909 

41 

— 

33 

79 00 r 

— 

32 

59 221 

Bucknall Line 

— 

— 

Bntish 

33 

122 388 

29 

33 

23 

83 207 


— 

■— 

Anchor Line 

— 

— 

Bntish 

34 

no 588 

19 

23 

41 

132 540 

8 

44 

127 005 

Westoll Line 


— 

British 

35 

90 174 

35 

31 

38 

88 306 

27 

31 

48 298 

Volunteer Fleet 

— 

— 

Russian 

3<^ 

84 500 

18 

35 

16 

80 424 

31 

8 

23845 

T^ohnston Line of Liverpool 

— - 

— 

Bntish 

37 

8i 000 

20 

28 

24 

lOO |()0 

24 

22 

58 021 

Compania Transatlantica 



Spanish 

38 

79 7(>7 

22 

30 

23 

88453 

M 

36 

101 214 


* This table is based on that contained in a paper on '* Shipping Subsidies,” by B W Ginsburg, pubbshed in the Journal 0/ the Roya 
Statistical Society September 1901) 

® The Leyland Line was formerly the Ley land Line and West India & Pacific Steam Navigation Company 

* In i8gi the old Amencan Line had 3 steamers of 10,166 tons, the Inman Line 6 steamers of 41,276 tons the International Line 
4 steamers of 12,112 tons, and the Red Star Line 9 steamers of 39, tons 

* Messrs Elder, Dempster & Co now control the fleets of the Afncan, Bntish & Afncan, and Imperial Direct Steamshm companies 

* Formerly the Union Line and tiie Castle lane In 1891 the Umon Line had 23 steamers of 55,576 tons, and the Castle Line 19 

steamers of 57,934 tons * Formerly known as the Flono-Rubattino Line. 
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50 minutes, excelling by three hours the l)est previous Atlantic 
passage After the year 1888 the company ceased to bmld single- 
screw steamers all later vessels having been constructed on the twin- 
screw system of which the superiority had been clearly demon- 
strated About this time also the owners of the Ime became 
responsible for an important advance in steamship construct i 
which was aftemards imitated by merchant ships of all the great 
maritime powers The “ Teutomc " and “ Majestn mtroduced m 
1889 and 1890, were the first merclvant ships constructed with a view 
to their use as possible auxiliaries to the Royal Navy The former 
was present armed with eight qmck-firing guns, at the naval in- 
spection by the Gernvm em^ror in 1889 With th»- launch of the 
second " Oceanic " in J muary 1899 the company 8 record was still 
further enhanced I he White Star I me w»is troi'i 1877 regularly 
employed under contract with the British government to cany tne 
American mails from Liverpool ant Queenstown to New York 
Besides tJus weekly mail and passenger servict, a fleet of Iwm- 
bcrow cargo vessels nuuntamed a subsidiary service between Liver- 
pool and New York These vessels weie especirJly de&ignel for 
the conveyance of cattle and horses After 1883 -evcral steamstups 
of tlie lino were employed in the jhaw SaioU & Albion service 
between London and New Zealand Throe of the compa y's 
ships ran in the Un of the Occidental & Oriental t ompaay 
between San Francisco and Yokohama and Hong-Kong The 
company inaugurated a service to Australia from Liverpool 1 1809 
Five ships ran in it (calling at Cape Town) to All any, Auelaidc 
Melbourne and Sydney The ports visited by their vessels m 
New Zealand will bo found detailetl under Shaw Savill 6 c Albion 
Company In 1902 the absorption of the White Star fleet and 
management m the Morgan shipping tombme was arranged 
Since that time several alterations have taken place The mail 
steamers of the line left Liverpool for Southampton in June 1907 
and now call at Cherbourg on their way to and from New York 
Two services are still maintained hetwee Lxv rpool and New York — 
one the old cargo service and the othe a w ekly despatch of large 
passenger and cargo vessels In iddition to these thei e are two other 
Atlantic services from Liverpool— one to Boston and the other 
maintained in conjunction with the Dominion lane to Canadian 

? >rts There is also a line of White St ir stcameis between New 
ork and the Mediterranean Several important vessels from 
other limbs of the eombine have been brought under the White 
Star flag, whilst the company has also practically absorbed the old 
Aberdeen Line 

Wilson Line — Thomas Wilson Sons & Co is at the present 
time the largest private ship-owning company in the world This 
line traces its origin as fir back is 1835 It was founded by 
Mr Thomas Wilson m conjunction with Messrs Hudson and Bccking- 
ton and on the retirtment of the two list-named gentlemen it 
acquired its present title Early in the forties the firm was nmnmg 
three steamships to Gothenburg and was engaged largely m the 
iron trade importing largo quantities of Swedish and Russian 
iron and running a regular line of s.iihng boats to Swedish ports 
It also despatched a regular service to Dunkirk Steamships 
gradually supersided the sailing vessels and new steamers year 
by year were placed on the Scindinavian service About this 
time the firm secured the mail contract between England and 
Sweden which it still holds Aftei the Cnmean War it started | 
the St Petersburg Stettin and Riga <rade During the Franco- j 
German War the trade to Stettin had to be suspended, and as a 
set-off the service to Trieste was inaugurated which h is developed 
into an independent Adriatic and Sirili in service The Norwegi in 
trade was then improved by the despatch of steamships to Bergen, 
Stavanger and Trondbjem and subsequently a service of 1 irgc 
steamers began running to Constantinople and the Black Sea 
After the opening of the Suez Canal tne trade to India winch lias 
since assumed such considerable pioportions, was inaugurated 
In 1875 the fi m launched out into a more hardy enterprise by 
commencing to run stcamirs to America Its vessels In 1902 ran 
to Ne V York regularly trom Hull and the T5me ports The ongin il 
Calrutti trade was discontinued when the New York line was 
started but in 1883 a service was established between Hull and 
Bombay In 1891 the firm became a private limited compan> 
and in 1894 took over the coasting trade between Hull and New- 
castle The corap iny employs a number of larga and swift ships 
in the Norwegian passenger traffic which in the summer 8e.ison 
now rt aches very considerable proportions It has frequent ser- 
vices of passenger and cargo vessels ni the ports of northern Europe, 
carrying passengers in tue season as far north as the North Cape 
Of course the winter season necessitates considerable variation of 
summer services to H<iltic ports In 1903 the fleet of the old- 
established Hull firm ot Messrs Bailey & Leetham was absorbed 
and in rgoS that of the North-Eastern Railway Company 
There are also steamers leaving Gnmsby Manchester and Liverpool 
regularly for Scandinavian and Baltic ports, weekly services to 
Ghent Liverpool and Newcastle, and services to Mediterranean 
and Black Sea ports Besides the New York line there are ocean 
services to Boston, to New Orleans and the nver Plate There 
IS also a weeklv service to and from Ixindon and Boston in con- 
junction with the Fumess-Leyland Line 

Conclu.<tton — The scope of this article will not allow of any de- 


tailed reference to many of the important foreign lines which m 
a complete history should be mtiilioned The Hansa Company 
of Bremen, the Charg urs R6unis of Havre , the Holland- American 
Line, wluch has of recent years added to the fleet several fine twm- 
screw liners built at the Belfast yard , the Compaftia Transatlantica 
of Barcelona whieh performed so great a feat in the transport of 
troops from Barcelona to Cuba m the latter days of Spam’s dominion 
over that island, Bie Pacifie Mcul Company of the United States , 
and many others might lie noticed A whole article nught be de- 
voted to the work ot the lines on the North American mland waters, 
wlule there are several other English companies which might well 
claim attention, both from the magnitude of their operations and 
t-ie extent to which they have developed types of ships suitable 
fo the peculiarities of the trades in which (heir vessels are engaged 
The Clan Line for example lus largely adopted the turret- 
decked ship which IS the design of Messrs W Doxford & Co of 
Sunderland This typo of ship is intended to carry large cargoes 
on a small registered tonnage and a Ught drauglit, without paying 
for it by a sacrifice of Weatherly qualities The same ol^cct is 
aimed at by the design of the trunk steamers buiL by Messrs Ropner 
of Stockton The Isherwood system of construction and the 
cantilever type of caigo steamer are other devices for attaming 
the same object Then there are the tank steamers constiucted 
for the carmigo of oil m bulk. Many of these ships are adapted 
not only for tlie carriage of oil but also for its consumption m their 
furnaces m place of coal We have already referred to some of the 
vessels fitted with rctrigerating apparatus for the carnage of dc id 
meat and to the cargo steamers 01 the Atlantic commmes, which 
are supplied \^ith conveniences for c«iiTying valualdc racehoises 
md cattle The experience of many years enabled the owners 
of some of tlwse lines to exlubit a wonderfully low record of loss, 
the percentage of deaths at sea to numbers earned being small 
beyond the dreams of say the ’seventies A tenth of I % over a 
somewhat extended penoJ is not an unprecedented average. 

Ihe table shows sometlung of the tecent growths of companies, 
and at the stunc tune records some of the amalgamations which 
h.ivo been -.0 frequent It should be explain«-d that the table does 
not pretend to be cxhauslive The fleets embraced in it are not 
necessarily all those whose tonnage reaches above the lower limit 
shown There arc now a number of lines whose total exceeds 
I o 000 tons which are not shown in the list Amongst them may 
be cited the H imburg Pacific Line, the Cicrman Ime to Austraha, the 
Union Company of New Zealand — which conbuns many small vessels, 
the Forendc Company of Copen lugen and the Anglo- Amencan Oil 
Cximpany The table hows how whilst the principal lines are 
largely increasing their fleets, one or two companies are falling back 
m their gross .unount of tonnage The figures, moreover, are sub- 
ject to certam reservations The count w is not necessarily taken 
by the various companies at the same period of each year borne 
of the figures given may include numbers and tonnages of tugs 
and tenders while others may exclude them Again some of the 
companies may lu returned in their fleets the vessels which they 
had under construction whilst others may not have counted them 
But none of these considerations can much affect the general 
sigmlicance of the figures shown The growth in the average 
size of individual ships is as marked as that of the aggregate tonnage 
oi the companies 

Authorities — ^Tho following books throw much light on the 
lustory of the leading steamship lines History of Merchant Shipping 
by W S Lt d=ay (London, Sampson Low & Cxj ) La Navtg comm 
au XIX Slide (Pam 1901), A J Maginms The Atlantic Ferry 
{3rd ed L ndon Whittaker & Co), E R Jones, The Shipping 
World Year-Book , Lloyd's Register of British and Foreign Shipping 
(published annually) Also see a comprehensive article on this 
subject in the Quarterly Review for January igoo Perhaps the 
fullest inform ition is as a rule to be obtamed from the handbooks 
issued by the companies themselves (B W. G ) 

STEARIC ACID, M-Octodecylir acid CH,(rHoXorO^H, an 
organic acid found as its glyceride steann, mixed with palmitm 
and olein, in most tallows fhenoe its name, from Gr vriap, 
tallow) The so-callcd “ steann ” of candles is a mixture of 
stearic and palmitic acids (see Candle) 

STEATOPYGIA (Gr erreap, fat, wyn rump), an unusual 
accumulation of fat m and around the buttocks The deposit 
of fat IS not confined to tne gluteal regions, but extends to the 
outside and front of the thighs, forming a thick layer reaching 
sometimes to the knee This curio s development constitutes 
a racial charactenstic of the Bush nen (qv) Tt is specially a 
feature of the women, but it occurs m a less degree in the males 
It IS also common among the Hottentots, and has been noted 
among the pygmies of Central Africa In women it is regarded 
among them as a beauty it begins in infancy and is fully 
developed on the first pregnancy It is often accompanied by 
the peculiar formation known as “ the Hottentot-apron,” hyper 
trophy of the nymphae (Tablier) No satisfactory explanation 
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of these malformations has been offered Steatopygia would 
seem to have been a characteristic of a race which once extended 
from the Gulf of Aden to the Cape of Good Hope, of which stock 
Bushmen and pygmies are remnants The discovery m the 
caves of the south of France of figures in ivory presuiting a 
remarkable development of the thighs, and even the peculiar 
prolongation of the nymphae, has been used to support the 
theory that a steatopygous race once existed in Europe. What 
seems certain is that steatopygia m both sexes was fairly wide- 
spread among the early races of man While the Bushmen and 
Hottentots afford the most noticeable examples of its develop- 
ment, It is by no means rare m other parts of Africa, and occurs 
even more frequently among Bastaards of the male sex than 
among Hottentot women 

STEDMAN, EDMUND CLARENCE (1833-1^8), American 
poet and critic, was bom at Hartford, ^nnecticut, on the 8th 
of October 1833 He studied two years at Yale; became a 
Journalist in New York, especially on the staffs of the Tnhune 
and World, which latter paper he served as field correspondent 
durmg the first years of tl^ Civil War, and was a banker in 
Wall Street from 1864 to 1899. His first book. Poems, Lyrical 
and Idyllic, appeared m i860, followed by successive volumes of 
similar character, and by collected editions of his verse m 1873, 
1884 and 1897 His longer poems are Alice of Monmouth : an 
Idyl of the Great War (1864), The Blameless Prince (1869), an 
allegory of good deeds, supposed to have been remotely suggested 
by the life of Prmce Allxrtj and an elaborate commemorative 
ode on Hawthorne, read before the Harvard Phi Beta Kappa 
Society m 1877 An idyllic atmosphere is the prevalent character- 
istic of his longer pieces, while the lync tone is never absent 
from his songs, ball^s and poems of reflection or fancy. As an 
editor he put forth a volume of Cameos from Landor (with T B 
Aldrich, 1874), a large Library of (selections fiom) American 
Literature (with Ellen M Hutchmson, ii voh , 1888-1890), a 
Victorian Anthology (1895), American Anihology, 17S7- 

i8gg (1900), the two last-named volumes being ancillary to a 
detailed and comprehensive critical study m prose of the whok 
body of English poetry from 1837, and of American poetry of the 
r9th century Tins study appeared m separate chapters in 
Scribner's Monthly or the Century Magadne, and was reissued, 
with enlargements, m the volumes entitled Victorian Poets , 
continued to the Jubilee year in the edition of 1887) and Poets 
of America (1885), the two works forming the most symmetrical 
body of literary criticism yet published m the Umted States 
Their value is increased by the treatise on The Nature and 
Elements of Poetry (Boston, 1892)— originally delivered m the 
form of lectures at Johns Hopkins University — ^a work of 
great critical in^^ight as well as technical knowledge He 
died in New York on the i8th of January 1908, after enjoymg 
for fifty years the highest reputation m the literary life of 
Amenca 

STEEL, FLORA ANNIE (1847- ), English writer, was 

bom on the 2nd of April 1847, the dtughter of George Webster 
In 1867 she mamed an Indian civilian, and for the next twenty- 
two years lived in India, chiefly m the Punjab, with which most 
of her books are connected; hf’r mterest m the education of 
women, as an mspectress of chool gave her a special msight 
into native life and character ome of her best work is con- 
tamed in two coll( ctions of short stories • From the Five Rivers 
(1893) and Tales from the Pun] ah (1894), while her most 
ambitious effort was her novel, On the face of the Waters (1896), 
d( scribing incidents of the Indian Mutiny She also wrote 
a popular history of India Later works axe In the Permanent 
Way (1897), Voices in the Night (1900), The Hosts of the Lord 
(1900), In the Guardianship of God (1903), A Sovereign Remedy 
(1906) 

STEEL CONSTRUtJTION The use of steel constniction m 
the erection of large buildmgs is the natural consequence of 
the conditions imposed upon owners of propierty lying within 
sections of large cities, and the result of the mtroduction of new 
materials and devices Apart from the aesthetic considerations 
to which has been due the construction of spires, towers. 


domes, high roofs, &c , the form and height of buildings have 
always been largely controlled by a practical consideration of 
their value for personal use or rental The erst of buildmgs 
of the same class and finish is m dmect proportion to their cubic 
contents, and each cubic foot constructed is commercially 
unprofitable which does not do its part m paymg mterest on 
the capital invested Until the latter half of the 19th centuiy , 
these considerations practically limited the height of buildings 
on city ‘streets to five or six storeys The manufacture of the 
wrought-iron “ I ” btam in 1855 cheaper fire-proof con- 

struction possible, and, with the mtroduction of passenger lifts 
(see Elevators, Lifts or Hoists) about ten years later, led 
to the erection of buildmgs to be used as hotels, flats, offices, 
factories, and for other commercial purposes, contammg 
many more storeys than had formerly been found profitable 
ITie practical limit of height was reached when the sectional 
area of the masonry of the piers of the exterior walls m the lower 
storey had to be made so great, m order to support safely the 
weight of the dead load of the w^s and floors and the accidental 
load imposed upon the latter m use, as to affect seriously the 
value of the lower storeys on accoxmt of the loss of light and 
floor space Ibis limit was found to be about ten storeys 
Various devices \\ere successively made to reduce the size of the 
exterior piers. In 1881 the walls of a very large courtyard Here 
constructed by budding a braced cage of iron and filling the 
panels with masonry, a system of construction which had been 
used m the early part of the century for a tall shot-tower erected 
m the aty of New York Subsequently several buildmgs were 
erected m which the entire weight of the floors and roofs was 
earned by a system of metal columns placed agamst the inner 
surface of the exterior walls The walls thus supported no 
load but their own weight, and were tied to the inner cage formed 
by the waU columns, mterior columns, girders, and floors by 
anchors arranged to provide for the shrinkage of masonry m 
drying out which always occurs to a greater or less extent By 
the use of this form of construction buildings were carried to 
the height of eighteen or nmeteen storeys 

Iron or steel as a substitute for wood for constructive purposes 
was long thought to be fire-proof or fire-resisting because it is 
mcombustible, and for this reason it has not onlj replaced wood 
m many features of building construction but is also used as a 
substitute for masonry In time, however, it was realized 
that iron by itself is not fire-proof, but requnes to be protected 
by means of fire-resnting coverings, but as soon as satisfactory 
forms of these were invented then development progressed hand 
m hand with that of iron and steel forms and combinations 

Buildings in steel are either of “ skeleton ” or “ cage ” con- 
struction These terms may be defined as follows , In “ skeleton ” 
construction the columns and girders are built without proper 
or adequate mter-connexion and would not be able to c arry the 
required weights without the support afforded by the walls, 
or, as m more recent construction, tlie walls are self-supporting 
and the other portions of tlic building are earned on by the 
skeleton steelwork " Cage ” construction consists of a com- 
plete and well-connected framewx)rk of iron or steel capable 
of carrying not only the floors but the walls, rcx>f, and every 
other part of the bujlduig, and efficiently constructed with 
wind bracing to sectire its mdependent safety under all condi- 
tions of loading and exposure, all loads being transmitted to the 
ground through columns at predetermmed pomts In America 
under this system the walls can be built mdependently from any 
level (see fig 4), but in England the requirements of the building 
acts as to the thickness of w-alls prevents the general use of this 
form of construction 

Skeleton construction is defined by the Chicago building 
ordinan^'e as follows — 

" The term * skeleton construction ' shall applv to all buildings 
wherein all external and internal loads and strains are transmitted 
from the top of the budding to the foundations by a skeleton or 
framework of metal In such metal framework the beams and 
girders shall be nveted to each other at their respective junction 
points If pillars made of rollerl iron or steel are used their different 
parts shall be nveted to each other and the beams* and girders 
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resting uoon them shall have riveted or bolted connexions to unite 
them with the pillar If cast-iron pillars are used, each successive 

{ Mllar shall be bolted to the one below it by at least four bolts not 
css than three fourths of an inch in diameter and the beams and 

g rders shall be bolted to the pillars At each line of floor- or roof- 
ams, lateral connexion between the ends of the beams and 
girders shall be made by passing wrought-iron or steel straps across 
or through the cast-iron column, m such a manner as to rigidly 
connect the beams and girders with each other on the direction of 
their length These straps shall be made of wrought-iron or steel, 
and shall bo riveted or bolted to the flanges or to the webs of the 
beams or girders 

"If buildings are made fire-proof entirely, and have skeleton 
construction so designed that their enclosing walls do not carry 
the weight of Ihe floors or roof then their walls shall be not less 
than twelve inches in thickness, and provided also that such 
walls shall be thoroughly anchor^ to the iron skeleton and pro- 
vided also that, whether the weight of such walls rests upon beams 
or pillars such beams or pillars must bo made strong enough m 
each storey to carry the weight of wall resting upon them without 
reliance upon the walls below them All partitions must be of 
mcombusuble material " 

With the introduction of cheap structural steel, steel cage 
construction came rapidly mto use. The dimensions of the 
exterior piers ceased to control the height of the 
sttefCagt building, which was limited alone by the possibility 
securing adequate foundations, and by a considera- 
tion of the amount of floor space which could be 
devoted without too great loss to a system of passenger lifts 
of sufficient capamty to afford speedy access to all parts of the 
building The advantages that led to the very rapid intro- 
duction of this system were not only the power of greatly reducing 
the size of the piers, but the enormoui facility afforded for quick 
construction, the small amount of materials relatively used 
and the proportionately small load upon the foundations, and 
the fact that as the walls are supported at each storey directly 
from the cage, the masonry can be begun at any storey indepen- 
dently of the masonry below it It is a disadvantage of the system 
that defects of proportion, material, or workmanship, which 
would be of less moment m an old-fashioned construction, may 
become an element of danger m buildmg with the steel cage, 
while the possibility of securing a permanent protection of all 
parts of the cage from corrosion is a most senous consideration 
The safety of the structure depends upon the preservation of the 
absolute integrity of the cage It must not only be strong 
enough to sustain all possible vertical loads, but it must be 
sufficiently rigid to resist without deformation or Weakening 
all lateral disturbing forces, the pnncipal of which are the pres- 
sure of wmd, the possible sway of moving crowds or moving 
machinery, and the vibration of the earth from the passage of 
loaded vans and trolleys, and slight earthquakes which at times 
visit almost all localities In buildings wide in proportion to 
their height it is the ordinary practice to make the floors suf- 
ficiently rigid to transfer the lateral strains to the walls, and to 
brace the wall frammgs to resist them In buildings of small 
width in proportion to their height this method of securing 
rigidity is generally found to be inadequate, and the frame is 
also braced at right angles to the outer walls to take up the 
strains directly In each case all strains are carefully computed 
The bracing is accomplished by the introduction at the angles 
of the columns and Orders or beams of gusset plates or knee 
braces, or by diagonal straps or rods properly attached by rivet 
or pm connexions All protions of the frame are united by hot 
rivets of mild steel or wrought iron, care being taken that the 
sum of the sectional areas of nvets affords m each case a 
sufficient amount of metal for the safe transfer of the stresses 
The greatest care should be taken to see that all nvet holes 
are accurately punched, and if necessary that they are rhymed 
so that each rivet will have its full value 
For the proper and successful erection of the frame much 
depends upon an accurate alignment of the column bases 
These should be properly tested as to position and level The 
bases are either grouted with cement, or bolted to the founda- 
tions, but where cast column bases rest on masonry piers or 
footings any considerable grouting is not advisable The only 
grouting that should be permitted m tall buildings would be m 


levelling up the tops of the concrete footings to receive the 
masonry courses, or m a very thin layer between the column 
pedestal and the masonry bed The cap stones should always 
be brought to the most accurate bed possible, with grouting 
used as a thin cement and not as a backer Accurate redressmg 
of the cap stones after setting is much to be preferred 

All riveting and punching of the steel members is done at the 
shop, where also they receive the usual coat of oil or paint This 
leaves the assembling and field rivetmg to be done on the ground, 
together with the adjustment of the lateral or wmd-bracing, the 
placing of tie rods and the field paintmg. 

After erection the steelwork should receive one or two coats 
of paint, two coats are to be recommended, m which case 
they should be of different colours Red lead 
IS best for the priming coat and oxide pamt for the 
finishing coat In German specifications it is comsioa 
required that the steelwork should first receive a 
coat of boiled linseed oil, in order that the red lead coating 
should be more coherent with the steel 

Steelwork that has to come in contact with brickwork or 
concrete should not be pamted, but should receive a wash of 
cement as the brickwork or concrete-work proceeds The 
steelwork which is exposed to the weather should be painted 
about every three years, but when it is under cover an mterval 
of five years may elapse 

To secure painting of permanent value a clean scaleless and 
rustless surface is first necessary Steel plates and shapes, 
when delivered from he rolls which form them to the cooling 
beds, are largely covered with scales, which, adhering only 
partially to the surface, offer the intervening cracks or joints as 
vulnerable points for rust After being rolled, structural steel 
IS stored or handled out of doors for a varying period both at the 
mill and then again at the shop before the building is started 
This period of open-air exposure allows the process of rust to 
start under the scales If the rust so covered up has not begun 
to pit the iron the chances are that it will do no harm , but, if it 
IS already well developed and of some thickness, it will have 
enough oxidizing agents in its pores to develop more oxide, and 
to swell up and crack the paint The first requirement, therefore, 
for efficient painting is the careful removal of all mill-scale, rust, 
grease, or foreign substance, before even the priming coat is 
applied It IS agreed that the first step m the preservation 
of metal- work against detenoration or corrosion is the obtaining 
of absolute cleanness of metal before the application of paint 
or oil 

The following are the requirements of the New York building 
law in regard to the protection of iron or steelwork against 
o rrosion, &c — 

" All structural raetal-work shall be cleaned of all scale dirt and 
rust and be thoroughly coated with one coat of paint Cast-iron 
columns shall not be ptunted until after inspection by the Depart- 
ment of Buildings ■'Wiere surfaces m riveted work come in con- 
tact they shall be painted before assembling After erection all 
work shall be pamted with at least one additional coat All iron 
or steel used under water shall be enclosed with concrete " 


The Chicago ordinance makes no mention of pamt or coating 
to prevent rust m metal framework The London Buildmg 
Acts do not set out any special requirements, but suggestions 
have been made at the Royal Institution of British Architects 
for the regulation of skeleton buildings and they are drawn up 
upon a more scientific basis than the bulk of the existing acts 
In transferring the loads from the column bas.es to the bottom 
of the footings the greatest ca^-e must be taken in all systems 
of construction that the stresses throughout at no columns 
pomt exceed the safe limits of stress for the various 
materials used Steel is generally used for columns in preference 
to cast iron, because it affords greater facility for securing 
satisfactory connexions, because its defects of quality or work- 
manship are more surely detected by careful test and mspection, 
and because, on account of its supenor elasticity and ductility, 
its fibre IS less liable to fracture from slight deformations It 
IS used m preference to wrought iron on account of its lesser cost 
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Columns are generally built of riveted work of zedbars, channels, 
angles, plates, or lattice, of such form as will make the simplest 
and most easily constructed framing m the particular position 
in which the column is placed The columns are sometimes run 
through two or more storeys and arranged to break joints at 
the different floors In buildmgs to be used as offices, hotels, 
apartments, &e , it is usual m establishing the loads for the 
purpose of computation to assume that the columns carrying 
the roof and the upper storey will be called upon to sustain 
the full dead load due to material and the maximum computed 
variable load, but it is customary to reduce the variable loads 
at the rate of about 5 % storey by storey towards the base, until 
a minimum of about 20 % of the entire variable load is reathed, 
for It IS evidently impossible that the building can be loaded by a 
densely packed moving crowd in all of its storeys simultaneously 
In the case of factories and buildings used for storage purposes 
the maximum variable load which can be imposed for any 
senous length of time on each floor must be used without rcdiu - 
tion m computing the loads of the lower column, and proper 
allowances must be made for vibrating loads In the case of 
very tall exposed buildmgs of small depth, the vertical load 
on the columns due to wind pressure m the opposite side of the 
building must be computed and allowed for, and m case the lower 
columns are without lateral support their bending moment must 
be sufficient to resist the lateral pressure due to wind and 
eccentricity of loading In computing the column sections a 
proper allowance must be made for any eccentricity of loading 
It IS usual to limit the height of sections of columns without 
lateral support to 30 diameters, and to limit the maximum fibre 
stress to 12,000 ft per sq m The sectional areas are com- 
puted by the use of the ordmary formulae for columns and struts 
The standard sections m use are numerous and varied, and 
from time to time a steel user has occasion to design a new 
steel shape because no existing set tion is suitable The experi- 
ments given by Professor Burr indicate that a closed column 
IS stronger than an open one, but practu e does not always sup- 
port theory, and many other questions besides mere form arise 
m connexion with the thoicc of a section, special considerations 
in the use of columns in buildings sometimes call for a form very 
different from the circular section, and such include the transfer 
of loids to the centre of the section, the maximum efficiency under 
loading, and the requin ments for pipe space around or included 
in the column form Lattice bars, fillers, brackets, &c , add 
just so much more weight without increasing the section, and 
must be allowed for, the method of riveting the sections together 
must also be taken into a< ( ount 

For girders of small spans “ I ” beams or channels are generally 
used, but for greater spans girders are built of riveted work 
a Inters boxcs With top and bottom plates, 

side plates, and angles with proper stiffening bars 
on the side plates, or “ I’s,” or lattice, or other forms of truss 
work In girders and beams the maximum fibre stress is 
usually limited to 16,000 lb In very short girders the shear 
must be computed, and m long girders the deflexion, particularly 
the flexure from the variable load, since a flexure of more than 
of the length is liable to crack the plastering of the ceilings 
earned by the girders The same necessity for computing 
shear and flexure applies to the floor beams The floors between 
the girders are constnicted of “ I ” beams, spaced generally 
about 5 ft between centres, their ends are usually framed to 
fit the form of the girders, and rest either upon their lower 
flanges, or upon seats formed of angles riveted to their webs, 
being secured to them by a pair of angles at eac h end of the 
beam riveted to its web and to the web of the girder Some- 
times the beams rest upon the girders, and are riveted through 
the flanges to it, in this case the abutting ends of beams are 
spliced by scarf plates plated on each side of the webs and 
secured by rivets A similar construction is followed for flat 
roofs, the grades being generally formed in the girder and beam 
construction, and a flat ceiling secured by hanging from them, 
with steel straps, a light tier of ceiling beams The floor beams 
are tied laterally by rods m continuous lines placed at or above 


I their neutral axis It is usual m both girders and beams to 
! provide not only for the safe support of the greatest possible 
distributed load, but for the greatcht weight, such as that of a 
safe or other heavy piece of furniture which may be moved 
over the floor at its weakest points, the centres of the girders 
and beams It must always be borne in mind that the formulae 
for the ultimate strength of the “ I ” beams only hold good 
when the upper chord or flange is supported laterally 

Considerable improvement has been made in the design of 
rolled steel shapes, for example the rolling of a i6-m joist was 
formerly deemed a remarkable achievement, though now there 
are several works producing 24-in joists with flanges 7 and 
7 J in wide The Broad Flange Diffcrdange Beams are claimed 
by the manufacturers to be stronger and to minimize weight 
for use as girders, they arc made in twenty-one different sizes 
with flanges from to 12 in wide 

The introduction of steel construction has simplified many 
details of architectural treatment, such as projections for 
cornices, bay windows and galleries These may be supported by 
bracket-angles attached to the columns with a system of anchors 
to tie them back, the material must be earned in such a manner 
as to make it independent of the general stnicture, and must 
be constructed as light as possible If the supporting member 
is a floor beam or girder the girder should be rigidly connected 
to the floor system to prevent any twisting due to the weight of 
the projection 

The arrangement of the building and floor framings is in a 
great measure governed by the architectural effect sought and 
by the arrangement and proper planning of the pioon 
interior according to the intended uses, the positions 
of columns, girders and floor beams are usually the result of 
particular requirements, and unless complicated and expensive 
framing is to be expected the distance between columns must 
be kept within the limits of simple girder construction The 
position of the columns having been determined, the girders 
must next be located, these serve to support the floor beams 
which transfer the loads direct to the columns, and also to brace 
the columns during erection The spacing, or distance from 
centre to centre of the floor beams, will depend upon the type 
of fire-proof flooring employed, it also depmds to a considerable 
extent upon the amount and character of the floor load and the 
length of span If the loads to be earned are largely stationary, 
and if the span is small, the floor joists can be readily propor- 
tioned by means of tables given m the handbooks issued by 
many steel companies The distance between joists should be 
limited to 5 or 6 ft , horizontal bracing by means of diagonal 
rods IS sometimes used, but should be avoided T he following 
are the usual assumptions made m good practice for super- 
imposed loads — 

Flows ol dwellings and officca 70 n> per sq It 

„ „ churches, theatres and ball-rooms 125 ,, „ „ „ 

„ warehouses 20010250 „ „ „ „ 

,* „ for heavy machinery 25oto 400 „ ,, „ „ 

The relation between the velocity of wind and the pressure 
exerted upon sui faces must be considered m steel construction, 
and designers differ in regard to the forces to be 
resisted and the material to be used Every building ^ract 'ag 

offers Its own peculiar condition, the height, width, 
shape and situation of the structure, ancl character of the 
enclosing walls, will determine the amount of wind pressure to 
be provided against, and the internal appearance and the plan- 
ning of the various floors will largely influence the manner in 
which the bracing is to be treated There arc many and varied 
forms of bracing, each designer adopting methods pec uliar to his 
own ideas One form consists of adjustable diagonals, rods or 
bars, properly fastened to the columns in the building, these 
diagonals may run through one floor and be attached to the 
columns at the floor above Another form is known as portal 
bracing, this is usually braced between adjacent columns m 
halls or passage-ways ard extends from the foundations up 
from floor to floor to such a height that the stability of the 
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building Itself is suffiaent to resist the assumed wind pressure 
In general, if the building is square or nearly so wind-bracmg 
should be placed close to the comers In c ase neither of the 
above methods can be applied, brackets should be used at each 
floor level or a continuous deep beam or girder earned all around 
the building Some architects depend solely upon partitions, 
and a building with a ■well-constructed iron frame should be 
safe if provided with brick partitions or if the exterior of the 
iron framework is covered with well-built masonry of suflacient 
thickness 

Truss rods, portals, or lattice or plate girders constitute 
the more definite types of wmd-braemg ordinarily employed, 
the bracing must reach to some solid connexion at the ground 
The greatest -wind pressure to which a buildmg is subjected 
IS that from a horizontal wind The maximum pressure is 
not uniform from the ground level to the roof but is greatest 
at the centre, it is diminished near the ground level by the 
frictional resistance of the ground, and at the ea-ves by the ^dies 
formed by the air escapmg over the roof. The change m 
direction of the air when stnkmg a flat surface such as the side 
of a building -will form a cushion to dimmish the effects of 
impulses an J shocks from local gusts 

The building laws of the city of New York require the 
following provisions as regards wind forces : — 

“ All structures exposed to wind shall be designed to resist a 
horizontal wind pressure of tlurty pounds for every square foot 
of aurlice thus exposed from the ground to the ton of the same, 
including roof in any du-ection In no case shall the overturning 
moment due to wind pressure exceed Seventy-five per centum of 
the moment of stability of the structure In all structures exposed 
to wind, if the resisting momenta of the ordinary maten^ of 
construction such as masonry, partitions, floors and connexions, 
are not sufl&cient to resist the moment of distortion due to wind 
pressure, taken in any direction on part of the structure, ad- 
ditional bracing shall be Introdaced suflicient to make up the differ- 
ence m the moments In calculations for wind pressures, the 
working stresses set forth In the code may be increased by fifty 
per centum In buildmgs under one hundred foot ir height pro- 
vided the height does not exceed four times the average width of 
the base, the •wind pressure may be disregarded '* 

The steel used throughout the entire structure should be 
subjected to the most thorough chemu al and mechanical tests 
and inspection, first at tlie mill and subsequently at 
the fabneatmg shops and the buildmg, to ensure that 
it shall not contain more than o o8 % of pbospliorus 
or o o6 % of sulphur, that it shall have an ultimate strength 
of between 60,000 and 70,000 lb per sq m , with an elastic 
limit of not less than 35,000 fl) per sq m , and an elongation 
before fracture of not less than 25 % in 8 m of length, and 
that a piece of the material may be bent cold t8o® over a mandril 
equal to the thicknesa of th'' piece tested without fracture of 
the fibre on the outside of the bend At least two pieces are 
taken from each melt or blow at the mill, and are stamped or 
marked, and all the various sections roll^ from the melt or 
blow are required to bear a similar stamp or mark for identifica- 
tion All Wished material is carefully examined to see that it 
possesses a smooth surface, and that it is free from cracks, 
seams, and other defects, and that it is true to section throughout 
Rivets are either of wrought iron or of extra soft steel, with 
an ultimate tensile strength of 55,000 Ib per sq in Ihe 
material must be sufficiently tough to bend cold t8o® flat on 
itself without sign of fracture The greatest care is taken that 
no steel is left in a bnttle condition by heating and cooling 
without proper annealmg All abuttmg joints in riveted work 
are facea to exact lengths and absolutely at right angles to 
the axis of the piece, and are spliced by scarf plates of proper 
dimensions adequately secured by nvets The work should 
be so accurate that no packing pieces are necessary If the 
conditions are such that a packing or filling piece must be used, 
the end of one piece is cut to a new and true surface, and the 
filling piece is planed to fill the space accurately Where cast 
iron IS used it must be of tough grty iron free from defects. In 
testing It pieces 14 in long and i in square are cast from each 
heat and supported on blunt knife edges spaced la in apart; 


under a load in the centre of the piece of 3500 Ib the deflexion 
must not exceed Tff in. 

The fillmg between the girders and floor beams consists 
of segmental arches of brick, segmental or flat arches of porous 
(sawdust) terra-cotta, or hard-burned hollow terra- ptoor-MUug 
cotta voussoirs, or vanous patented forms of con- and 
Crete floors containing ties or supports of steel or P*rtttloaB. 
iron In ail cases it is customary to fill on top of the arches with 
a strong Portlpjid cement concrete to a uniform level, generally 
the top of the deepest beam, the floor fillmg is constructed and 
carried to this level immediately upon the completion of each 
tier of beams, for the purpose not only of stiffemng the frame 
laterally, and of adding to its stability by the imposition of a 
static load, but also to afford constantly safe and strong •workmg 
platforms at regular and convenient intervals for use throughout 
the entire period of the construction In cases in which the 
lateral rigidity of the floors is depended upon to transfer the 
honzontal strams to the extenor walls which are framed to 
resist them, no form of floor construction should be used which 
IS not laterally strong and rigid With very rapid budding, 
no method of construction of floors fumngs, or partitions should 
be adopted which will not dry out with great speed. In flat 
forms of masonry floor construction the level of its bottom 
IS placed somewhat below the bottom of the “ I ” beams and 
gilders, so that when it is plastered a contmuous surface of at 
least an inch of mortar will form a fire-proof protection for the 
lower flanges of the beams and girders Where ihe width of the 
flange is considerable it is first covered ■with metal lath secured 
to Sie under side of the floor masonry. Girders projecting 
below the floor are usually encased m from 1 to 2 in of fire- 
proof material, 2 or 4 in of which is also put on all columns 
Such fire-proof coverings, and also mterior partitions, are com- 
posed of hollow, hard-burned terra-cotta blocks, of porous 
(sawdust) terra cotta, or vanous plastic compositions applied 
to metallic lath, many of which are patented both as to material 
and method of application The most simple test for the 
value of a system of fire-proof coverings, and of partitions and 
fumngs, IS to ereit a large sample of the work and to subject 
It alternately to the contmued action of an intensely hot flame 
which is allowed to impinge upon it, and to a stream of cold 
water directed upon it from the ordmary service nozzle of a 
steam fire ciigme It i' important m all fire-proofing of columns 
and girdtrs, and in all floor construction, fumng and partitions, 
that there shall be no contmuous voids, either vertical or 
horizontal, which may possibly serve os flues for the spread 
of heat or flame in case of fire All furrmgs and partitions 
must be started on the solid masonry of the floors to prevent the 
possible passage of fire from the room m which it may occur 
The failure to make this provision has been the cause of very 
serious losses in buildings whic-h were supposed to be fire-proof 

Sceel construction possesses great advantages in time required 
for erection When once th'“ site is cleared and the founda- 
tions prepared and set, work can be pushed on the Timeaad 
walls at different storeys at one and the same time, Coat «r 

and often mam cornices and fiUmg-m work are Bnettoa. 
fixed before special details an< ornamentation In the 
Commercial Cable Building, New York, seven complete tiers 
aggregating ^ooo tons were erected in mne weeks In the 
Unity Building, Chicago, of seventeen storeys, the metal frame- 
uork from basement columns t(i finished roof was accomplished 
m nine weeks In the Fisher Buildmg, Chicago, the entire 
steel skeleton above the first floor, nineteen storeys and attic, 
was eiated m tv,enty-six days 

Owing to the low price of steel it is possible to make a steel 
column of equivalent strength cheaper than one in cast iron 
The question of cost is purely a commercial one, but the cost 
of the raw material will practically never determine the relative 
cost between various forms, as the expense of manufacture 
and the detail and duplication of members will all influence 
the ultimate cost to a much greata* extent than the simple 
cost of the plain materials The steelwork for a building of any 
considerable size is almost mvariably rolled to order. 
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Steel construction and the rapid development of engineering 
practice has affected not only the erection of tall buildings, 
but has also produced improvement m the erection 
BuiImmb factory and w orl shop premises Modern work 
shops consist of wider buildings of greater height 
with plenty of roof-light, efficient ventilation and artificial 
heating and as the heavy loads can be carried by the remforang 
material, heavy walls become unnecessary Gradually, therefore, 
the modern steel-framed factory has been evolved, capable of 
supporting all the loads, the outer walls being required only 
for protection against weather Light steel roof trusses have 
replaced the timber trusses and with the columns form a rigid 
framework to resist the structural and wind loads as well as those 
from the cranes and shafting 

In Germany skeleton steel framed factory buildings may be 
erected with half brick (12 cm ), with a restriction that when 
such buildings are abutting or arc in the immediate neighbour- 
hood, t e within 20 ft of a neighbouring building, the outside 
walls on the sides affected shall be full brick (25 cm ) 

The permissible height to which a building may be erected 
on the continent of Furope deper ds largely on the bre dth of the 
road on which such buildings are situated As a rule it is not 
permissible to erect a building wider than the road, measured 
from building lint to building line 

In American practice the use of steel m buildings of ten or more 
storeys, or in manufacturing plant where th( floor Imds arc 
heavy and frequently “ h\e ” in the sense of causing \ibrition, 
has led to more (arcfiil spcnfjcations as to the qu ility of mat*'- 
rials and chiractcr of workmanship, and it is the aistonn of 
the leading tnhiteits to hate the stn cti ral frame inspuLd 
ai d tested during manufacture at the foundries, rolling-mills 
and shops by a firm of engineers making a speciality of such 
inspections 

The illustrations (see Plates I and If ) will give a good idea 
of the general construction as now earned out in Lngland and 
America 

AujnoRinrs — Set Birkmort, The Planning and Construction of 
High Offici liuilchngs I unworth, Construchonal 'steil 11 o; A 
T K Frutag Architectural I ngtneering Kitclun, Steel Mill Build 
tng^ Carntgie Steel Company’s Pocket Companion, Pencoyd Iron 
Handbook (J Bt) 

STEELE, ANNE (17x7-1778), English hymn writer, was born at 
Broughton, Hampshire, in 17 17 1 he drowning of her betrothed 

a few hours before the time fixed for her marriage deeply 
affected an otherwise quiet life, and her h\ mns rather emphasize 
th. less optimistic phases of Christian experience In 1760 
she published Poems on Subjects C hteflv Devotional under the 
name “Theodosia,” and her complete works (144 hvmns, 34 
metru aUpsilms and 50 moral poem^) appeared in one volume in 
I ondon (^1863) She was a Baptist, and her hvmns arc r uch 
used by members of that commun on, though some of them, 
eg “Father of mercies, in Thy word,” have found their way 
into the collections of other Churches She his been called 
the Frances Ridley Ilavergal of the i8th centur> 

STEELE, SIR RICHARD (1672-1729), English roan of letters 
m the reign of Queen Anne, is inseparably associated m the 
history of literature with his personal frieni Addison He 
cannot be said to have lost m reputation bv the partnership, 
because he was inferior to Addison in purely literary gift, and 
it IS Addison’s literary genius that has floated their jemt work 
above merely journalistic celebrity, but the advantage was not 
all on Steele’s side, inasmuch as his more brilliant coadjutor has 
usurpe 1 not a little of the merit rightly due to him Steele’s 
often-quoted generous acknowledgment of Addison’s services in 
the T atler has proved true m a somtw hat different sense from that 
intended by the writer “ I fared like a distressed prince who 
rails in a powerful neighbour to his aid, I i ’s undone by my 
auxilary, when I had once called him in I could not subsist 
withoht dependence on him ” The truth is that m this happy 
alliance the one was the complement of the other, and the 
balance of mutual advantage was much more nearlv even than 
Steele claimed or postenty has generally allowed 


The famous literary pair v er< born m the same year Steele, 
the senior by less than two months, was baptized on the jelh 
of March 1672 in Dublin His fithcr, also Richard Steele, 
was an attorney He died bchir ins son hid reached his sixth 
year, but the boy found a protector m his maternal uncle, 
Htnry Gascoigne, secretary and confidcntiil agent to two 
successive dukes of Ormond Ihrough his mfiuenee he w is 
nominated to the Charterhouse in 1684, and tl ere first met with 
Addison Five years aftcrwarc^s he proceeded to ( hrist ( hurch, 
Oxford, and wis a postmaster at Merlon when Addison was a 
demy at Magdalen Their schoolboy friendship was continued 
at the university, and probihly helped to give a more serious 
turn to Steele’s mind than his natural temperament would hue 
taken under different companionship Addison’s father also 
took an interest m the warm-hcarUd young Irishman, but their 
combined influence did not steady him sullicicntly^ to keep his 
impulses within the lines of a rcguUr career, without waiting 
for a degree he volunteered into the army, and serv ed for some 
time as a cadet “ under the command of the unfortunate duke 
of Ormond ” (/ e the first duke’s grandson, wh> was iittainted 
m 1715) This escapade wxs made without his uncle’s consent, 
and cost him, according to his own account, “the succession 
to a vary good estate m the count of Wexford in Ireland ” 
Still, he did not lack advancement m the profession he 1 ad 
chosen A poem on the funeral of Queen Mary (1C95), dedicated 
to Lord Cults, colonel of the ( oldstrcam Guards, brought him 
under the notice of thtt nobleman, who took the gentleman 
trooper into his household as a secretary, made him an officer in 
his own regiment, and ultimately procured for him a capt. inev 
•n Lord Luetj’s regiment of foot His name was noted for 
promotion by King William, but the king’s death took place 
before anything had been done for Captain Steele A duel 
which he fought with Captain Kellvm Hyde Park m 1700, andm 
which he wounded his antagonist d^rgcrously, inspired him with 
the dislike of the practice that he show cd to the end of his life 
Steele probably owed the king’s favour to a timely reference 
to his majesty m Die Christian Hero, his first prose treatis , 
published in April 1701 The “ reformation of manners ” 
was a cherished purpose with King Will'am and his consort, 
which they tried to effect by proclamation and act of ptrhament, 
and a sensible well-written treatise, deploring the irregulanty 
of the military character, and seeking to prove by examples — 
the king himself among the number—” that no principles but 
those of religion are sufficient to make a g^eat man,” w’as sure 
of attention Steel® complained that the reception of The 
Christian Hero by his comrades was not so respectful, thc\ 
persisted in trying him by his own standard, and would not pa^s 
“the least levity m his words and actions ” vvitnout protest 
Ills uneasiness under the ridicule of his irreverent comrades 
had a curious result it moved him to write a comedv “ It 
was now incumbent upon him, ’ he says, “ to enliven b's char- 
acter, for which reason he wr t the comedv called The Funeral ” 
Although, however, it was Steele’s express purpose to free his 
character frenn the rcproacn of solemn dullness, and prove that 
he could write as smirtly as another, he showed greater respect 
for decency than had for some time been the fashion on the 
stage The purpose, afterwards more fully effected m hi^ 
famous periodicals, of reconciling wit, good humour and good 
breeding with virtuous conduct was already deliberately in 
Steele’s mind when he WTote his f rst comed\ It was produced 
and published m 1701, and received on the stage with favour 
In his next comedv, The T ^ing Lover , or, the ladies' I rundship, 
based on Corneille’s Menteur, produced two years aftcrw irds, 
m December 1703, Steele’s moral purpose was directly avowed 
and the play, according to his own statement was “ damnen 
for its piety ” The Tender Husband, an imitilion of Moh^rc’s 
Stcilien, produced eigntccn months later (in April 1705), though 
not less pure in tone, was more successful in this play he gavi 
unm stakable evidence of his happy genius for conceiving and 
embodying humorous tv pcs o character, putting on the stage 
the parents or grandparents of Squire Western, Tony Lumpkin 
and Lvdia languish It was seventeen years before Steele 
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again tried his fortune on the stage with The Cansaous Lovers, 
the best and most successful of his comedies, produced m 
December 1722 

Meanwhile the gallant captain had turned aside to another 
kmd of literary work, in which, with the assistance of his friend 
Addison, he obtained a more enduring reputation There never 
was a time when literary talent was so much sought after and 
rewarded by statesmen Addison had already been waited 
on in “ his humble lodgings in the Haymarket,” and advanced 
to office, when his friend the successful dramatist was appointed 
to the office of gizetteer This was in April or May 1707 It 
was Steele’s first connexion with journalism The periodical 
was at that time taking the place of the pamphlet as an instru- 
ment for working on public opinion The Gazette gave little 
opening for the play of Steele’s lively pen, his mam duty, as 
he says, having been to “ keep the paper very innocent and \ ery 
insipid ”, but the position made him familiar with the new field 
of enterprise m which his inventive mind soon discerned materials 
for a project of his own The Tatler made its first appearance 
on the 12th of April 1709 It was partly a newspaper, a 
journal of politics and societv, published three times a week 
Steele’s position as gazetteer furnished him with special advan- 
tages for political nev/s, and as a popular frequenter of coffee- 
houses he was at no loss for social gossip But Steele not only 
retailed and commented on social news, a function m which he 
had been anticipated bj' Defoe and others, he also gradually 
introduced into the Tatler as a speaal feature essays on general 
questions of manners and morality It is not strictly true that 
Steele was the inventor of the English “ essay ” — there were 
essayists before the i8th century, notably Cowley and Temple, 
but he was the first to use the essay for periodical purposes, and 
he and Addison together developed a distmct species, to which 
they gave a permanent character, and in which they had 
many imitators As a humbler motive for this fortunate 
venture Steele had the pinch of impecumosity, due rather to 
excess of expenditure than to smalhess of income He had 
£300 a year from his gazetteership (paying a tax of ^^45), £100 as 
gentleman waiter to Prince George, £850 from the Barbadtes 
estates of his first wife, a widow named Margaret Stretch, and 
some fortune by his second wife — ^Mrs Mary Scurlock, the 
“ dear Prue ’ of his charmuig letters But Steele lived m con- 
siderable state after his second marria^, and before be started 
the Tatler was reduced to the necessity of borrowing The 
assumed name of the editor was Isaac Bickerstaff, but Addison 
discovered the real author m the sixth number, and began to 
contribute in the eighteenth It is only fair to Steele to state 
that the success of the Tatler was established before Addison 
joined him, and that Addison contributed to only forty-two 
of the two hundred and seventy-one numbers that had appeared 
when the paper was stopped, obscurely, in January 1711 Some 
papers satirizmg Harley appeared in the Tatler, and Steele lost 
or resigned the post of gazetteer It is possible that this political 
recklessness may have had something to do with the sudden 
end of the venture 

Only two months elapsed between the stoppage of the Tatler 
and the appearance of the Spectator, which was the organ of 
the two friends from the ist of March 1711 till the 6th of 
December 1712 Addison was the chief contributor to the 
new venture, and the history of it belongs more to his life 
Nevertheless, it is to be remarked as characteristic of the 
two writers that m this as m the Tatler Addison generally 
follows Steele’s lead m the choice of subjects The first 
suggestion of Sir Roger de Coverley was Steele’s, although 
It was Addison that filled m the outline of a good-natured 
country gentleman with the numerous little whimsicalities 
that convert Sir Roger into an amiable and exquisitely 
ridiculous prcvincial oddity Steele had neither the fineness 
of touch nor the humorous malice that gives life and distinction 
to Addison’s picture, the Sir Roger of his original hasty sketch 
has good Sense as well as good nature, and the treatment is 
comparatively commonplace from a literary pomt of view, though 
unfortunately not commonplace m its charity Steele’s suggestive 


vivacity gave many another hint for the elaboratmg skill of his 
friend 

'Ihe Spectator was followed by the Guardian, the first number 
of which appeared on the 12th cf March 1713 It had a much 
shorter career, extending to only a hundred and seventy-six 
numbers, of which Steele wrote eighty-two This was the last 
of his numerous periodicals in whi^ he had the material assist- 
ance of Addison But he contmued for several years to project 
journals, under various titles, some of them political, some 
social m their objects, most of them very short-lived Steele 
was a warm partisan of the principles of the Revolution, as 
earnest m his pohtical as in his other convictions The English- 
man was started in October 1733, immediately after the stoppage 
of the Guardian, to assail the policy of the Tory mmistry The 
Lover, started in February 1714, was more general m its aims, 
but It gave place in a month or two to the Reader, a direct 
counterblast to the Tory Examiner The Englishman was 
resuscitated for another volume m 1715, and he subsequently 
projected in rapid succession three unsuccessful ventures — 
Town Talk, the Tea Table and Chit Chat Three years later 
he started his most famous pohtical paper the Plebeian, rendered 
memorable by the fact that it embroiled him with his old aMy 
Addison The subject of controversy between the two lifelong 
friends was Sunderland’s Peerage Bill Steele’s last venture 
m journalism was the Theatre, 1720, the immediate occasion of 
which was the revocation of his patent for Drury Lane Besides 
these journals he wrote also several pamphlets on passing ques- 
tions — on the disgrace of Marlborough in 1711, on the fortifica- 
tions of Dunkirk m 1713, on the “ crisis ” m 1714, An Apology 
for Himself and his Writings (important biographically) in the 
same year, and on the South Sea mania m 1720 

The fortunes of Steele as a zealous Whig varied with the 
fortunes of his party Over the Dunkirk question he waxed 
so hot that he threw up a pension and a commissionership of 
stamps, and went into parliament as member for Stockbridge 
to attack the ministry with voice and vote as well as with pen 
But he had not sat many weeks ivhen lie was expelled from the 
house for the language of his pamphlet on the Crists, which was 
stigmatized as seditious The Apology already mentioned was 
his Vindication of himself on this occasion With the accession 
of the House of Hanover his fortunes changed Honours and 
substantial rewards were showered upon him He was made a 
justice of the peace, deputy -lieu tenant of Middlesex, surveyor 
of the royal stables, governor of the royal company of comedians 
— the last a lucrative post — ^and was also knighted (1715) After 
the suppression of the Jacobite rebellion he was appomted one 
of the commissioners of forfeited estates, and spent some two 
years in Scotland m that capacity In 1718 he obtained a 
patent for a plan for bringing salmon alive from Ireland 
Differing from his friends m power on the question of the Peerage 
Bill he was deprived of some of his offices, but when Walpole 
became chancellor of the exchequer m 1721 he was reinstated 
With all his emoluments however the imprudent, impulsive, 
ostentatious and generous Steele could never get clear of 
financial difficulties, and he was obliged to retire from London 
m 1724 and live in the country He spent his last years on his 
wife’s estate of Llangunnor in Wales, and, his health broken 
down by a paralytic seizure, died at Carmarthen on the ist of 
September 1729 

A selection from Steele’s essays, with a prefatory memoir, has 
been edited by Mr Austin Dobson (1885, revised 1896) Mr Dobson 
contributed a fuller biography to Mr Andrew Lang’s senes of 
English Worthies, in i886 In 1889 another and more exhaustive 
life was pubUshed by Mr G A Aitken, who has also edited Steele’s 
plays (1898) and the Tatler (1898) (W M , A D) 

STEELE, THOMAS (1788-1848), Irish politiaan and writer, 
a member of a Somerset family which settled m Ireland during 
the 17th century, was bom on the 3rd of November 1788 
He was educated at Trinity College, Dublin, and at Magdalene 
College, Cambridge, and succeeded to a large estate in Co, 
Clare As a volunteer he fought against the Bourbons m Spam 
in 1823, and, returning to Ireland, he became an enthusiastic 
worker for Roman Catholic emancipation, helping greatly to 
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return Daniel O’Connell to parliament for Co Clare at the 
famous election of 1828 It is interesting to note that Steele 
himself was a Protestant Having ruined his fortune by con- 
tributing liberally to the causes m which he was mterested, 
he died in London on the 15th of June 1848 He wrote 
Notes of the War tn Spam (1824) and some essays on Irish 
questions 

STEELE, WILLIAM (d 1680), lord chancellor of Ireland, was 
a son of Richard Steele of Sandbach, Cheshire, and was educated 
at Cams College, Cambridge In 1648 he was chosen recorder 
of London, and he was one of the four counsel appointed to 
conduct the case against Charles I in January 1649, but illness 
prevented him from discharging this duty However, a few days 
later he took part in the prosecution of the duke of Hamilton 
and other Royalists Steele was M P for the City of London m 
1654, was chief baron of the exchequer in 1655, and was made 
lord chancellor of Ireland m 1656 After the fall of Richard 
Cromwell he was one of the fi/e commissioners appointed in 
1659 to govern Ireland At the end of this year he relumed to 
England, but he refused to sit on the committee of safety to 
which he had been named At the Restoration he obtained 
the full benefits of the A(t of Indemnity, but he thought it 
advisable to reside for a time m Holland However, he had 
returned to England before his death towards the end of 1680 

See O J Burke, History of the Lord Chancellors of Ireland (Dublin, 
1879) 

STEELE, a town of Germany, m the Prussian Rhine Province, 
on the navigable Ruhr, 4 m by rail E of Essen, at the junction 
of the lines Duisburg-Dortmund and Vohwmkel-Hagen Pop 
(i90S)> 12,988 It contains a Gothic parish church (Roman 
Catholic), a h gh school and a Roman Catholic hospital It has 
coal-mines, irm and steel works, and makes fireproof bricks 
A Diet of the empire was held here in the year 938 by the c mperor 
Otto I 

STEELTON, a borough of Dauphin county, Pennsylvania, 
USA, on the Susquehanna River, 3 m S E of Harrisburg 
Pop (1890;, 9250, (1900), 12,086, of whom 2300 were foreign- 
born and 1508 were negroes, (1906, estimate), 13,911 Steelton 
lo served by the Peims^ Ivania and the Philadelphia & Reading 
railways, and is conneited with Harrisburg by electric line 
The city has a public library Steelton is in an agricultural 
district, but Its industrial importance is due primarily to the 
vast steel works of the Pennsylvania Steel Company Other 
manufactures are flour and grist mill products, hric ks, planmg- 
mill products, Ac In 1905 the total value of the borough’s 
factory products was $15,745,628, the capital invested in manu- 
facturing increased from $6,266,068 in 1900 to $18,642,853 in 
ic)o5 or 197 5 % There is a large limestone quarry within 
the borough limits The municipality owns its waterworks 
and filtration plant Ihe place was laid out in 1866 under the 
name of Baldwin, but when it was incorporated as a borough, 
in 1880, the present name was adopted 

STEELYARD, MERCHANTS OF THE, Hanse merchants who 
settled in London in 1250 at the steelyarcl on the nver-side, near 
Cosm Lane, now Iron’jridge Wharf Henry HI in 1259, at 
the request of his brother Richard of Cornwall, king of the 
Romans, conferred on them important pnvi’eges, which were 
confinned by Edward I It was chiefly through their enterprise 
that the early trade of London was developed, and they continued 
to flourish till, on the complaint of the Merchant Adventurers 
in the reign of Edward VI ,thev were deprived of their privileges 
Though Hamburg and Lubeck sent ambassadors to intercede 
for them, they were not reinstated in their monopolies, but 
they succeeded in mamtaimng a footing in London till expelled 
by Elizabeth in 1597 Their beautiful guildhall in Thames 
Street, adorned with allegorical pictures by Holbein, and de- 
scribed by Stow, was made a naval storehouse The land and 
buildmgs still remained the property of the Hanseatic League, 
and were subsequently let to merchants for business purposes 
Destroyed m the Great Fire of 1666 they were rebuilt as ware- 
houses, and were finally sold to the South-Eastern Railway 
Company m 1852 by the Hanseatic towns, Lubeck, Bremen and 
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Hamburg The site is now oci upied by Cannon Street railway 
station 

See Lappenburg, Urkundltche Geschtekte des hans'sehen Stahlhofes 
zu London (Hamburg, 1851) Stow, Survey of London (1598) 
Pauli, Pictures of Old London (1851) Ehrcnbcrg, Hamburg und 
Lngland tm ZeitalUr der Kdntgin Elizabeth (Jtna, 1896) 

STEEN, JAN HAVICKSZ (1626-1679), Dutch subject-painter, 
was born at Leiden in 1626, the son of a brewer of the 
place He studied at Utrecht under Nicolas Knupfer, a 
Gciman historical painter Dr Bode suggests that, before 
entering Knupfer’s studio, Jan Steen took drawing lessons 
from Jacob de Wet in Haarlem He bases his theory on the 
internal evidence of such early pi( tures as the “ Market at 
Leiden” (Staedel Institute, hrankfort), the “ Kermesse ” (A 
von Goldschmidt-Rothsriuld, Berlin), “ Calling for the Bride ” 
(Six Collection, Amsterdam), and “St John’s Sermon” (Dessau 
Castle) About the year 1644 Steen went to Haarlem, where 
he worked under Adrian van Ostade and under Jan van Goyen, 
whose daughter he married in 1649 In the previous year he 
had joined the painters’ gild of the city In 1667 he is said to 
have been a brewer at Delft, in 1669 a small debt of ten florins 
owing to an apothecary led to the seizure and sale of his pictures, 
and m 1672 he received munu ipal authority to open a tavern 
In 1673 he took a second wife, Maria van Egmont, the widow of 
a bookseller in Leiden 1 he accounts of his life, however, are 
very confusing and conflicting Some biographers have assented 
that he wis a drunkard and of dissolute life, but the number of 
his works— -Van Westrheene, in his Jan Steen, etude sur I'art en 
Holland, has catalogued nearly five hundrecl and Hofstede de 
Groot about double that number — ^seems sufficient m itself 
to disprove the charge His later pictures bear marks of 
haste and are less carefully finished than those of his earlier 
period He d ed at Leiden in 1679 

The works of Jan Steen are distinguished by correctness of 
drawing, admirable freedom and spirit of touch, and clearness 
and transparency of colouring But their tnie greatness is due 
to their intellectual qualities In tlie wide range of his subjects, 
and their dramatic character, he surpasses all the Dutch figure- 
painters, with the single exception of Rembrandt His pro- 
ductions range from the stately interiors of grave and wealthy 
citizens to tavern scenes of jollity and debauch He pamted 
chemists m their laboratories, doctors at the bedside of their 
patients, card-parties, marriage feasts, and the festivals of St 
Nicholas and Twelfth N ght— even religious subjects, though 
in these he was least successful His rendering of children is 
especially delightful Dealing often with the coarser side of 
things, his work is full of humour, he depicts the comedy of 
human life in a spirit of ver> genial toleration, but now and 
again there appear keenly telling touches of satire which recall 
a pictorial moralist suth as Hogarth Portraits from his brush 
are comparatively rare Ihe best known is the portiait of 
himself at the Rijksmuseum in Amsterdam 

The National Gallery contains three pictures by Jan Steen, of 
which the Music MasUr is the most important, and otlur 
excellent examphs of his art in England arc j)rcser\cd in the Royal, 
the Bute, and the Northbiook colk-ctions, at Ajislty House and 
Bridgewater House, and m the galleries of the Hague, Amsterdam, 
and the Hermitage, St Petersburg A remarkably fine exemple 
of his work, which apiicared at the Royal Academy Winter Lxhi 
bition in 1907, is the ^ Grace Before Meat ’ 

STEENKIRK (Steenkerke), a village in the Belgian province 
of Hainaut, on the river Senne, famous for the battle of Stcen- 
kirk (Stemkirk, Estinkerke) fought on July 23rd 'August 3rd 
1692 between the Allies (see Grand Alliance, War of the) 
under William III of England and the French commanded by 
the duke of Luxemburg Previous to the battle the French 
army lay facing north-west, with its right on the Senne at 
Steenkirk and its left towards Enghien, while the army of 
William III was encamped about Hal In accordance witli 
the strategical methods of the time, the French, not wishing 
to fight after havmg achieved the immediate object, the capture 
of Namur, took up a strong position, u pposing the enemy 
would not dare to attack it. while the Allies, who would otherwise 
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in all probability have done as the trench marshal desired, 
were by the fortune of war afforded the opportunity of surprising 
a part of the enemy’s foiees For m the 17th centur>, when the 
objects of a war were as far as possible secured without the loss 
of valuable lives, and general decisive battles were in every way 
considered undesirable, a brilliant victory over a part, not the 
whole, of the enemy’s forees was the tactical idea of the best 
generals, and accordingly William, having completely misled 
the enemy by forcing a detected spy to give Luxemburg false 
news, set his army in motion before dawn on ]uly 23rd/ August 
^rd to surprise th( 1* rench right about Steenkirk The advanced 
guard of infantry and pioneers, under the duke of Wurttemberg, 
deployed close to the 1' rench camps ere Luxemburg became aware 
of the impencbng blow, at this moment the mam body of th 
army farther back was forming up after the passage of some 
woods When the fight opened, Luxemburg was completely 
surpnseil, and he could do no more than hurry the nearest foot 
and dnigoons into action as each regiment came on the scene 
But the march of the Allies’ mam body had been mismanaged, 
while Wurttemberg methodically cannonaded the enemy, wait- 
mg for support and for the order to advance, and theirench 
worked with feveiish energy to form a strung and well-covered 
line of battle at the threatened point, the Allies’ mam body, 
which had marched in the usual order, one wing of cavalry 
leading, the infantry following, and the other wing of cavalry 
at the tail of the column, wa^ being hastily sorted out into 
infantry and cavalry, for the ground was only suitable for the 
former, A few battalions only had come up to support the 
advanced guard when the real attaxk opened (12 ^0) The 
advanced guaid had already be^'n under arms for nine hours, 
and the march had been over bad ground, but its attack swept 
the first" French line before it 7 he English and Danes stub* 
bornly advanced, the second and third lines of the !• rench in* 
fan try giving ground before them, but Luxemburg was rapidly 
massmg his whole force to crush them, and meanwhile the con- 
fusion m the allied mam body had reached its height Count 
Soloes, who commanded it, ordered the cavalry forward, but 
th mounted men, scarcely able to move ovir the bad roads 
and heavy ground, only blocked the way for the infantry. 
Some of the Lnglish foot, with curses upon Solms aid the 
Dutch generals, broke out to the front, and Solms, angry and 
excited, thereup m refused to listen to all appeals for aid from 
the front No attempt was made to engage and hold the centre 
and left of the French arrnv, which hurried, regiment after 
regiment, to take part in the figntmg at Steenkirk Wilham’<- 
counter-oider that the infantry was to go forward, the cavalry 
to halt, only made matters worse, and by now the advanced 
guard had at last been brought to a standstill At the crisis 
Luxemburg had not hesitated to throw the whole of the French 
and Swiss guards, led by the princes of the royal house, into the 
fight, and as, during and after this supreme effort, more and more 
French troops appeared from the side of Enghien, the Allies 
were driven back, contesting every step by weight of numbers 
Ihose troops of the main bixlv, foot and dragoons, which suc- 
ceeded in reaching the front, served only to cover and to steadj^ 
the retreat of Wurttemberg’s force, and, the coup having mani- 
festly failed, Willuun ordered the retreat The Allies retired as 
they had come, their rear-guard showing too stubborn a front 
for the French to attack The latter were indeed in no state 
to pursue Over eight thousand men out of only about fifteen 
thousand engaged on the side of the Allies were killed and 
wounded, and the losses of the French out of a much larger force 
were at least equal Contemporary soldiers affirmed that Steen- 
kirk was the hardest battle ever fought by infantry, and 
the ba+tle served not onl) to illustrate the splendid discipline 
of the old professional armies, but also to give point to the 
reluctance of the generals of those days to fight battles in which, 
once the fighting spirt was unchained, the armies shot each 
other to pieces before either would give way 
STEEPLE (akin to “ steep ”), a general architectural name 
(Fr clorh- ^ ital campanile, Ger Giockenturm) for the whole 
.ttcangement of tower belfry spire, &c 


STEEPLECHASE, a variety of horse-racing not run on the 
flat, but either across country or on a made course with artificial 
fences, water-jumps, &c. (see Horse-racing) The origm of 
the sport and the name is due to matches run by owners 
of hunters, the goal being some prominent landmark, such 
as a neighbouring church steeple There is an early record of 
such a match m 1752 in Ireland, when the course was 4^ m , 
“ from the Church of Buttevaut to the spire of St Leger Church ” 
The name is sometimes used of cross-country running or of 
a race on a made course over hurdles and othe- obstacles It 
IS also given to an En^ish variation of the old French game of 
Goose (qv) It is played with two dice on a board, on which is 
depict^ a race-course with hurdles, water-jumps and other 
obstacles The course is marked m 60 compartments by means 
of radu, and the game is won by the player whose horse makes 
the Circuit m the fewest throws Each player is provided with 
a marker, usually m the form of a jockey on horseback, which 
IS moved forward after ea h throw to the space to which the 
number thrown entitles it 

STEER, PAUL WILSON (i860- ), English painter, was 

born at Birkenhead He was trained first at ihe Gloucester 
school of art^ and afterwards m Pans at the Academic Julian, 
and m the Ecolc des Beaux Arts under Cabanel After 1886, 
before which date he had shown three pictures at the Royal 
Academy, practically the whole of his work was seen in the 
exhibitions of the New English Art Club, of which he is a pro- 
minent member His figure subjects and landscapes show great 
ongmabty and technical skill (see Painhxg Recent British) 
His portrait of himself is included in the collection m the Ufiizi 
Gallery, Florence 

STEEVENS, GEORGE (1736-1800), English Shakespearian 
commentator, was born at Poplar on the loth of May 1736, the 
son of an East India captain, afterwards a director of the 
company He was educated at Eton and at King’s Collie, 
Camoridge, where he resided from 1753 to 1756 Leaving 
the university without a degree, he settled m chambers m the 
Temple, removing later to a house on Hampstead Heath, where 
he collected a valuable library, rich in Elizabethan literature 
He also accumulated a large collection of Hogarth prints, and 
his notes on the subject wire incorporated in John Nichols’s 
Genuine Works of Hogarth He walked from Hampstead to 
London every morning before seven o clock, discussed Shake- 
spearian questions with his friend, Isaac Reed, and, after making 
his daily round of the booksellers’ shops returned to Hampstead 
He began his labours as a Shakespearian editor with reprints 
of the quarto editions of Shakespeare’s plays, entitled Twenty 
of the Plays of Shakespeare (1766) Dr Johnson was im- 
pressed by the value of this work, and suggested that Stcevens 
should prepare a complete edition of Shakespeare The result, 
known as Johnson’s and Steevens’s edition, was The Worki of 
Shakespeare with the Corrections and Illustrations of Various 
Commentators (10 vols , 1773), Johnson’s contributions to which 
were verv slight ITiis early attempt at a variorum edition was 
revised and reprinted m 1778, and further edited in 1785 by 
Isaac Reed, but m 1793 Steevens, who had asserted that he 
was now a “ dowager-editor,” was persuaded by his jealousy 
of Edmund Malone to resume his labours The definitive 
result of h>5 researches was embodied in an edition of fifteen 
volumes. He made changes m the text sometimes apparently 
with the sole object of showing how much abler he was as an 
emendator tlian Malone, but his wide knov/ledge of Elizabethan 
literature stood him m good stead, and subsequent editors have 
gone to hts pages for parallel passages from contemporary 
authors. His deficienaes from the point of view of purely 
literary criticism are apparent from the fact that he excluded 
Shakespeare’s sonnets and poems because, he wrote, “ the strong- 
est act of parliament that could be framed would fail to compel 
readers into their service ” In the twenty years between 1773 
and 1793 he v/as less harmlessly engaged m cnticizmg his fellows 
and playing malicious practical jokes on them Dr Johnson, 
who was one of his stanchest friends, said he had come to live 
the life of an outlav^, but he was generous and to a small circle 
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of friends civil and kird He was one of the foremost in expos- 
ing the Chattertcn-Rowley and t\e Ireland forgenes He wrote 
an entirely fictitious account of the Java upas tree, derived from 
an imaginary Dutch traveller, which imposed on Erasmus 
Darwin, and he hoaxed the Societv of Antiquaries with the 
tombstone of Hardicanutc, supposed to have been dug up m 
Kennington, but reall) engraved with an Anglo-Saxon inscrip- 
tion of his own invention He died at Hampstead on the 22nd 
of January 1800 A monument to his memory by Flaxman, 
with an inscription commemorating his Shakespearian labour^-, 
was erected in Poplar Chapel The sale catalogue of his valuable 
library is m the British Museum 

Steevens s Shakespeare was re-issucd by Isaac Reed in 1803, 
in 21 volumes, with addition il notes left by Steevens Ihis, whuh 
IS known as the ‘ first variorum edition, was rejirinted m 1813 
Sleeve ns's notes are also incorpor iteel in the edition of 1821, begun 
by Edmund Malone and completed by Jaraca Boswell the younger 

STEEVENS, GEORGE WARRINGTON (1869-1900), ]<nghsh 
journalist, was bom at Sydenham, near London, cn the 10th of 
December 1869, and was educated at the C itv of I/^ndon School 
and Hall'Ol College, Oxford, of which he was a scholar He 
first beg n to write in undergraduate periodicals In 189-^ h" 
was elec ed a fellow of P(mb’'oke C< Ikge, Oxhrd, ai d in the 
same year spent some lime at Carrb idgc, editing a weekly 
p ri die'll tl e Cambridge Observer^ and becoming a c n ributor 
t( >h( Naton I Ob'^e ve , then edi cd by Mr W h Hcnlcv 
III then niarrud ud wc 1 io London, and jrmed the sttff cf 
lie Pall Mall Gazette, contributing also to the New Reviao 
and Blachvood's ^iC^ozti e Some cf his articles were reprinted 
m Monologues of the Vead In 1896 he jcincd the staff of the 
L ndc n Daily Mail, tl.en ju t started, and went on various special 
m sicns for tlat jiapcr, wl 11 h resulted in m n tl an one senes 
cf carticles, aftorw rds tinned into b ' ks In this wav he 
published The Land of the Dollar (1807) With the Conquenng 
Turk (1897), Egypt in i 8 q 8 ai'd With Kitchener to Khartoum 
(1899) In September rhejej he went to S uth Africa and jc ined 
Sir George White’s fc rce m Ni''al as w''"r-corre‘pc ndent, being 
subsequently besieged m I idysmith He died during the sage, 
cf ctiienc fever, cn the 15th cf J niiar)’- 7900 The articles 
he lad ^ent heme frem S u h Africa were piilihshed post- 
humously m a \( liime rill d From Capctmvn to Ladysmith 
Steevens 1 d a remarkable gilt of sei7ing the client facts and 
principal ch racteristics in anything he wisl cd to describe, and 
I utting them in a vivid and readable way H > e irlj death 
removed an interesting personality in Fnghsh j< urnalism 

STEFANIE, Basso Nalbor, or Ciiuwaha a Uke of East 
Africa, lying in ^7° L , between 4° 25' rrd 5® N , and mea'^unng 
some 40 m by 15 It is the southemmo‘:t and lowest (1880 ft ) 
of a senes of lakes which he m what appears to be a north-c asterly 
contmuaticm of the great hast African rift valley, although this 
loses Its clearly marked oj aracter m ihout 3* N There is, how- 
ever, a well defined watershed extending fri m the hills east of 
Sb fame to the Harrar range The character of the lake, w'hich 
has no outlet, varies greatly according to the amount of water 
brought down by its principal feeder, the Dulci, which enters 
at its north end, being there a fairly rapid stream yds wide 
and 3J ft deep At low water the western part of the lake is 
dry Ihe Dulei, whnh rises north of 6® N , is joined in about 
36° 55' E , 5® 8' N by the Galana Sagan or Galana Amara The 
Sagan m times of flood rcc'eives the overflow of the next lake in 
the series, Chambo or Gaujule, which lies, at a height of 3460 ft 
70 m north-north-east of Stefanie Chambo in turn receives 
the waters of a larger lake — Abai, Abaya, Pagade or Regina 
Margherita— tlirough the river Walo, across a plain only 2 m 
wide Abai hes 4200 ft above the sea, is 45 m long and 18 m 
across at its greatest width It is cut by 38 ® E There are a 
number of islands on the lake All the lakes of the senes are 
shut in by high muntains, those surrounding Lake Abai, to- 
gether with the islands with which ita surface is broken, being 
clothed with luxuriant vegetation The chief feeder of Abai, 
the Bilate, rises m about 8® N North-east of Abai are several 
smaller lakes uncainected with the more southerly system 
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Lake Stefanie was di covered by Count Samuel Ideki m 
1881, and has since, with others of the senes, been explored bv 
Donaldson Smith, V Bottego, M S Welby, Ostar Neumann 
and others J J Harnson in 1899 found the 1 ike quite dried 
up, and two jears later Count Wickenburg found water onl) in 
♦he northern part An agreement of 1907 wath Great Britain 
-> ecognized the lake as within the Abyssmi m Empire 

Geographical Journal 1896, Sept and Dfc 1900, Sept 

iqor, Oct 1902) L von Hfihnil, Discovery of Lake^ Rudolf and 
Stefanie (I>on(’on, 1894) I Vannntelli and C CiUTni, UOmo 
(Milan, 1899), British War Oilico map, Africa, alicet 79 

STEPPANI, AGOSTINO (1653-1728), Italian eerlesiastic, 
diplomatist and musiral composer, was bom at CastJfranco 
on the 25th of July 1653 At a very early age he was admitted 
as a chorister at St Mark’s, Venice In 1667 the beauty of his 
veice attracted the attention of Count Tattenbaeh, by whom he 
was taken to Munich, where his education was completed at the 
expense of herdmand Maria, elector of Bavaria, who appointed 
him “ f hurfursthcher Kcammer- und Hofmusikus ” and granted 
him a liberal salary After receiving instruction from Johann 
Kaspar Kcrl, in whose cliarge he l.ved, hewas sent in 1673 to 
study m Rome, where Ercole Bcrnabei was his master, and among 
other works he composed six motets, the onginal manuscripts 
ef which are now m the Fitzwilham Museum at Cambridge 
On his return to Munich in 1674 he published his first work, 
Psalmodta vcspertina, a part of which was reprmttd m Martini’s 
Saggio dt contrappunio m 1674 In 1675 he was appomted 
court organist Ihe chle when he was ordained priest, with 
the title of Abbate of Lapsing, is not precisely known His 
ecclesiastical status did not prevent him from turning In', atten- 
Li m to the stage, for which, at different periods of his life, he 
composed work which undonhtedlv cxere ised a potent influence 
upon the dramatic music of the period Of hi>. first opera, Marco 
Aurelio, written for the carnival and produced at Munich m 
1681, the only copy kne wn to exist is a manuscript score preserved 
m the ro\ il library at Buckingham Palace It w.is followed 
bv Solone m 1685, bv Audacta e ns petto, prerogative d'amore 
ind Seivto Tullto in 1686, by 4 lartco m i6S7,and b\ Ktobe m 
1688, but of these works no trace can now be discovered Not- 
withstandmg the favour shown to him by the elector Maximilian 
Emanuel, he accepted in 1688 the appo ntment of Kapellmv ster 
at the court of H mover, w he rc he speedily improved an acquaint- 
ance dating from 1681 with Ernest Augustus, duke of Bruns- 
wick-Luneburg (afterwirds elc« lor of Hanover), win.ung also 
i pleasant footing with thi duchess Sophia C harlotte (afterwards 
electress of Brandenburg), the philosopher I^ihmt/, the Abbate 
Ortcnsio Mauro, and many men of letter^ and mteihgence, and 
where, m 1710, he sbowi;d great kindness to Handel, who was 
then just entering upon his glorious career He inaugurated 
a long senes of triumphs m Hanover by composing for the 
( pening of the new open, house in i68cj, an opera called Enrico 
il Leone, which was produced with extraordinary splendour 
ind achieved an immense reputation For the same theatre he 
((imposed La Lotto d'Ercole con Achilleo m 1689, La Superbta 
d' Alessandro m 1690, Oilando gmeraso in 1691, Le Rtvalt con- 
cordt m 1692, La Libertd contnita m 1695, / Trtonfi del fato 
and 1 Baccanalt in 1695, and Bnseide m 1696 The libretto 
of Bnseide is by Palmieri Those of most if not all the others 
are by the Abbate Mauro Ihe scores are preserved at Buck- 
ingham Palace, where, m company with five volumes of songs 
and three of duets, they form part of the collection brought to 
England by the elector of Hanover in 1714 But it v\as not 
only as a musician that Sieffani distmgU’S u d himself in bis new 
home The elevation of Ernest Augustus to the electorate in 
1692 led to difficulties, for the arrangement of which it was 
necessar}-^ that an ambassador should visit tin various German 
courts, armed with a considerable amount of diplomatic power 
Ihe accomplished abbate was ■'ent on this ddicatc mission in 
1696, with the title of envoy extraordinary, and he fulfilled his 
difficult task so well that Pope Innocent XI , in recognition of 
certain privileges he had secured for the Hanoverian Catholics, 
ccmsecrated him bishop of Spiga in the Spanish West Indies 
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In 1698 he was sent as ambassador to Brussels, and after the 
death of Ernest Augustus m the same year he entered the service 
of the elector palatme, John William, at Dusseldorf, where he 
held the offices of privy councillor and protonotary of the holv 
see Invested with these high honours, Steffani could scarcely 
continue to produce dramatic compositions in public without 
grievous breach of etiquette But his genius was too importun- 
ate to submit to repression, and in 1709 he ingeniously avoided 
the difficulty by producing two new operas — Enea at Hanover 
and Tasstlone at Dusseldorf — m the name of his secretary and 
amanuensis, Gregorio Piva, whose signature is attached to the 
scores preserved at Buckingham Palace. Another score — ^that 
of Armtnto — in the same collection, dated Dusseldorf, 1707, 
and evidently the work of Steffani, bears no composer’s name 
Steffani did not accompany the elector George to England, 
but 101724 the Academy of Antient Musick m London elected 
him Its honorary president for life, and m return for the com- 
pliment he sent the association a magnificent Stabat Mater, for 
SIX voices and orchestra, and three fine madrigals The manu- 
scripts of these are still in existence, and the British Museum 
possesses a very fine Confiiebar, for three voices and orchestra, 
of about the same period All these compositions are very much 
in advance of the age m which they were written, and in hr 
operas Steffani shows an appreciation of the demands of the 
stage very remarkable indeed at a period at which the musical 
drama was gradually approaching the character of a merely formal 
concert, with scenery and dresses But for the manuscripts at 
Buckingham Palace these operas would be utterly unknown, 
but Steffani will never cease to be remembered by his beautiful 
chamber-duets, which, like thase of his contemporary Carlo 
Maria Clan (1669-1745), are chiefly written in the form of 
cantatas for two voices, accompanied by a figured bass The 
British Museum (Add MSS 5055 seq ) possesses more than a 
hundred of these charming compositions, some of which were 
pubhshed at Munich in 1679 Steffani visited Italy for the last 
time in 1727, in which year Handel, who always gratefully 
remembered the kindness he had received from him at Hanover, 
once more met him at the palace of Cardinal Ottoboni in Rome 
This was the last time the two composers were destined to meet 
Steffani returned soon afterwards to Hanover, and died on the 
12th of February 1728 while engaged m the transaction of some 
diplomatic business at Frankfort 
Steffani stands somewhat apart from contemporary Italian 
compKJsers {e g Alessandro Scarlatti) in his mastery of instru- 
mental forms His opera over ures &c , show a remarkable 
combination of Italian suavity with a logical conciseness of 
construction which is due to French influence In vocal music 
he IS certainly inferior to Scarlatti, and none of his famous duets, 
despite their charm, can compare for seriousness of intention 
with the Sicilian’s masters chamber-cantatas His instru- 
mental music, however, is historically important as a factor 
in the artistic development of Handel 
STEFFENS, HENRIK (1773-1845), German philosopher, 
scientist and poet, of Norwegian extraction, was born on the 
2nd of May 1773 at Stavanger, and died in Berlin on the 13th 
of February 1845 At the age of fourteen he went with his 
parents to Copenhagen, where he studied theology and natural 
science In 1796 he lectured at Kiel, and a > car Ir ter went to 
Jena to study the natural philosophy of Schelling He went 
to Freiberg in 1800, and there came under the influence of 
Werner After two years he returned to Copenhagen, but his 
lectures excited so much disapproval that he took a professor- 
ship at Halle in 1804 During the War of Liberation he served 
as a volunteer m the cause of freedom, and was present at the 
capture of Pans Prom 1811 he was professor of physics at 
Breslau until 1832, when he accepted an invitation to Berlin 
Steffens was one of the so-called Philosophers of Nature, a fnend 
and adherent of Schelling and Schleiermacher More than either 
of these two thinkers he was acquainted with the diotoveries 
of modern science, and was thus enabled to correct or modify 
the highly imaginative specula' 10ns of Schelling He held that, 
throughout the scheme of nature and intellectual life, the mam 


pnnciple is Individualization As organisms rise higher in the 
scale of development, the sharper and more distinct become their 
outlines, the more definite their individualities This principle 
he endeavoured to deduce from his knowledge of geology, 
m contrast to Lorenz Oken, who developed the same theory 
on biological grounds I he influence of his views was con- 
siderable Not only did Schelling and Schleiermacher modify 
their theories in deference to his scientific deductions, but 
the intellectual life of his contemporaries was considerably 
affected His lectures in Copenhagen in 180a were attended 
by many leading Danish thinkers, such as Oehlenschlager and 
Grundtvig Schleiermacher was so much struck by their 
excellence that he endeavoured, unsuccessfully, to obtain for 
Steffens a chair in the new Berlin University m 1804, in order 
that his own ethical teachings should be supported in the 
scientific department 

His chief scientific and philosophical works are Beitrdge zur 
tnnern Naturgesohtchte der Erds (x8oi), Gruitdxugt der philos 
Naturwtssenschaft (1806), Anyhropologte (1824) lie wrote aiso 
Ueber dte Idee der Universitdten (1835), and Uebev geheime Verbtn- 
dungen auf Untversitc ten (1835), works on rchgiousj subjects, 
Kartkaturen des Hetltgsien (i8ig-t82i) Wte ich wxedn Lutheraner 
wurde und was mtr das Luthertum nt (1831), Von der falschen Iheo- 
logie und dem wahren Glauben (new ed , 1831), poetical works 
Dte Famthen Walselh und Letth {1827), Die vter Norweger {182S) , 
Malcolm (1831), collected in 1837 under the title of Novellen During 
the last five years of his life he wrote an autobiography, lVa<; ten 
erlebte, and after his death was published Nachgelassene Schrtften 
(1846) See Tietzen, Zur Ertnnerung an Steffens Petersen, Henrik 
Steffens (Gcr trans , 1884) Dilthoy, Leben Schletermachers 

STEIBELT, DANIEL {c 1764-1823), German pianist and 
composer, was bom at the earliest in 1764 or 1765 m Berlin 
He was indebted to the crown prince Predenck William for 
his musical education Very little is known of his artistic life 
before 1790, when he settled in Pans and attained great popu- 
larity as a virtuoso by means of a pianoforte sonata called La 
Coquette, which he composd for Queen Mane Antoinette, his 
dramatic opera entitled Romeo et Juhette, produced at the 
Theatre Feydeau in 1793, was equally successful In 1796 
Steibelt removed to London, where his pianoforte-playing 
attracted great attention In 1798 he produced his concerto 
(No 3, in E flat) containing the famous “ Storm Rondo ” — a 
work that ensured his populinty In the following year 
Steibelt started on a professional tour in Germany, and, after 
playing with some success in Hamburg, Dresden, Prague and 
Berlin, he arrived in May 1800 at Vienna, where he challenged 
Beethoven to a trial of skill His discomfiture was complete 
and he retired to Pans During the next eight years he lived 
alternately m that city and in London In 1808 he was invited 
by the emperor Alexander to St Petersburg, succeeding Boiel- 
dieu as director of the royal opera in 1811 Here he resided 
in the enjoyment of a lucrative appointment until his death 
on the 20th of September 1823 

Besides his dramatic music, Steibelt left behind him an enor- 
mous number of compositions for the pianoforte His playing, 
though brilliant, was wantmg in the higher qualities which 
characterized that of his contemporaries, John Cramer and 
Muzio Clementi, but he was gifted with talents of a high order, 
and the reputation he enjoyed was fully deserved 

STEIN, CHARLOTTE VON (1742-1827), the friend of Goethe, 
was bom at Weimar on the 25th of December 1742, the eldest 
daughter of the Hofmarschall (master of the ceremonies) von 
Schardt She became in her sixteenth year lady-in-waiting to the 
duchess Anna Amalia, the accomplished mother of Duke Karl 
August of Saxe-Weimar In 1764 she married Freiherr Fned- 
rich von Stem, master of the horse to the duke, and seven chil- 
dren were the issue of the union Goethe, who arrived in Weimar 
in 1775, was soon captivated by the charm of this lady, his senior 
by se\en years, and the Seelenbund (union of souls) they formed 
exercised a furthering and ennobling influence upon Goethe’s 
life and work For more than ten years Charlotte von Stem 
was his constant companion, and by her bright and genial natuie 
and friendship she stimulated his efforts and assuaged his cares 
On Goethe’s return from Italy in 1788 the previous intimate 
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relations between them were relaxed, and the poet’s connexion 
with Chnstiane Vulpius still further estranged them Char- 
lotte’s jealousy and indignation at first knew no bounds, and 
It was only by slow degrees that friendship was restored 
Charlotte von Stein was also intimate with Schiller and his 
wife, and numerous interesting letters from her are to be found 
m Charlotte von Schiller und thre Freunde (vol ii , 1862) She 
became a widow in 1793, but continued to live at Weimar until 
her death there on the 6th of January 1827 

Goethe’s letters to Frau von Stein form one of the most interest 
mg volumes of the poet s correspondence Her own letters addressed 
to him were returned to her at her request and destroyed shortly 
before her death A prose tragedy, Dtdo, written by her m 1792 
(published 1867), is of little poetical value 
Goethe's Brtefe an Frau von Stem aus den Jahren ijj&-j820 
were edited by A Scholl (3 vols , 1848-1851 2nd ed , by W Fielitz 
1883-1885, 3rd td , by J Wahle, 1900) Sec H Duntzer, Charlotte 
von Stem (2 vols , 1874) , idem, Charlotte von Stem und Corona Schroter 
(1876), G H Calvert, Charlotte von Stem (Boston and New York, 
1877), and A Sauer, Frauenbilder aus der Blutezeit der deutschen 
Ltteratur (1885), W Bode, Charlotte von Stem (1910) 

STEIN, HEINRICH FRIEDRICH KARL, Baron vom und 
zuM (1757-1831), German statesman, was bom at the family 
estate near Nassau, on the 26th of Octooer 1757 He was the 
ninth child of Karl Philipp, Freiherr vom Stem , the maiden name 
of his mother was von Simmern His father was a man of stem 
and irritable temperament, which his far more famous son 
inherited, with the addition of intellectual gifts which the father 
entirely lacki d The family belonged to the order of imperial 
k ights of the Holy Roman Empire, who occupied a middle 
position between sovereign princes and subjects of the empire 
They owned their own domains and owed allegiance only to the 
emperor, but had no votes for the diet In his old age he ex- 
pressed his gratitude to his parents for “ the influence of their 
religious and truly German and knightly example ” He added, 
“ My view of the world and of human affairs I gathered as a 
bov and youth, in the solitude of a country life, from ancient 
and modern history, and in particular I was attracted by the 
incidents of he eventful history of England ” The influe ice of 
English ideas, which was so potent a factor in the li\cs of Vol- 
taire, Rousseau, Talleyrand and many others in the i8th ( entury, 
was therefore potently operative in the early career of Stein 
He does not seem to have gone to any school, but m 1773 he 
went with a private tutor to the university of Gottingen in 
Hanover, where he studied jurisprudence, but also found time to 
pursue his studies in English history and politics, whereby, as 
he wrote, “ my predilection for that nation was confirmed ” 
In 177/ he left Gottingen and proceeded to Wetzlar, the legal 
centre of the Holy Roman Empire, in order to see the working 
of Its institutions and thereby prepare himself for the career 
of the law Next, after a stay at each of the chief South German 
capitals, he settled at Regensburg (Ratisbon) in order to observe 
the methods of the imperial diet In 1779 he went to Vienna, 
gave himself up to the gay life of that capital, and then 
proceeded to Berlin early m 1780 
There his admiration for Frederick the Great, together with 
his distaste for the pettiness of the legal procedure at Wetzlar, 
impelled him to t ike service under the Prussian monarch He 
was fortunate in gaming an appointment in the department 
of mines and manufactures, for at the head of this office was an 
able and intelligent administrator, Heinitz, who helped him to 
master the principles of economics and civil government In 
June 1785 he was sent for a time as Prussian ambassador to the 
courts of Mainz, Zweibrucken and Darmstadt, but he soon felt 
a distaste for diplomacy, and m 1786-1787 he was able to indulge 
his taste for travel by a tour in England, where he pursued his 
researches into commercial and mining affairs In November 
I /87 he became Kammerdirektor, t e director of the board of 
war and domains for the king’s possessions west of the river 
Weser, and in 1796 he was appointed supreme president of all 
the Westphalian chambers dealing with the commerce and mines 
of those Prussian lands Among the benefits which he conferred 
on these districts, one of the chief was the canalization of the 
river Ruhr, which thenceforth became an important outlet for 
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the coal of that region He also improved the navigation of the 
Weser, and kept up well the mam roads committed to hi-* 
care On the 8th of June 1793 he married the countess 
Wilhelmine, daughter of Field Marshal Count Johann Ludwig 
von Wallmoden-Gimborn, a natural son of King George II 
of Great Britain 

Stein’s early training, together with the sternly practical 
bent of his own nature, made him completely impervious to the 
enthusiasm which the French Revolution had aroused in many 
minds in Germany He disliked its methods as an interruption 
to the orderly development of peoples Nevertheless he care- 
fully noted the new sources of national strength which its 
reforms called forth in Prance 

Meanwhile Prussia, after being at war with France dunng the 
years 1792-95, came to terms with it at Basel in April 1795, and 
remained at peace until 1806, though Austria and South Ger- 
many continued the struggle with France for most of that interval 
Prussia, however, lost rather than gained strength at this time, 
for Frederick William III , who succeeded the weak and sensual 
Frederick William II in November 1797 was lacking in fore- 
sight, judgment and strength of character He too often allowed 
public affairs to be warped by the advice of secret and irrespon- 
sible counsellors, and persisted in the policy of subservience to 
France inaugurated by the treaty of Basel It was under these 
untoward circumstances that Stem m 1804 took office at Berlin 
as minister of state for trade He soon felt constrained to 
protest against the effects of the Gallophil policy of the chief 
minister, Plaugwitz, and the evil influences which clogged the 
administration Little, however, came of Stem’s protests, 
though they were urged with his usual mcisivcncss and energy 
Prussian policy continued to progress on the path which led to 
the disaster at Jena (Oct 14, 1806) 

The king then offered to Stem the portfolio for foreign affairs, 
which the minister declined to accept on the ground of his 
incompetence to manage that department unless there was a 
complete change m the system of gov ernment 1 he real motive 
for his refusal was that he desired to see Hardenberg take that 
office and effect, with his own help, the necessarv administrative 
changes The king refused to accept Hardenberg, and, greatly 
irritated by Stem’s unusually outspoken letters, dismissed him 
altogether adding that he was “ a refractory, insolent, obstinate 
and disobedient official ” Stem now spent m retirement the 
months during whuh Napoleon completed the ruin of Prussia, 
but he saw Hardenberg called to office m April 1807 and important 
reforms effected m the cabinet system During the negotiations 
at Tilsit, Napoleon refused to act with Hardenberg, who there- 
upon retired Strange to say, the French emperor at that time 
suggested Stem .as a possible successor No other strong man 
was at h.and who could save the ship of state, and on the 4th of 
October 1807 Frederick William, utterly depressed by the terrible 
terms of the treaty of Tilsit, called Stem to office and entrusted 
him with very wide powers 

Stem was now for a time virtually dictator of the reduced 
and nearly bankrupt Prussian state The circumstances of the 
time and his own convictions, gamed from study and experience, 
led him to press on drastic reforms m a vv.ay which could not 
otherwise have been followed First came the Fdict of Emanci- 
pation, issued at Memd on the 9th of October 1807, which 
abolished the institution of serfdom throughout Prussia from the 
8th of October 1810 All distinctions affecting the tenure of 
land (noble land, peasants’ land, &.c ) were also swept away, 
and the principle of free trade in land was established forthwith 
The same famous edict also abrogated all class distinctions 
respecting occupations and callings of any and ev ery kind, thus 
striking another blow at the caste system which had been so 
rigorous in Prussia Stem’s next step was to strengthen the 
cabinet by wise changes, too complicated to be enumerated 
here He also furthered the progress of the military reforms 
which are connected more especially with the name of Scharn- 
hor t (q V ), they refashioned the Prussian army on modern 
lines, with a reserve system Stem’s efforts were directed 
more towards civil affairs, and m this sphere he was able to 
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issue a measure of municipal reform (Nov 19, 1808) which 
granted local self government on enlightened yet practical lines 
to all Prussian towns, and even to all villages possessing more 
than 800 inhabittUits 

Shortl> iftcrwards the reformer had to flee from Prussia 
In August 1808 the French agents, who swarmed throughout 
the land, had seized one of his Icttc rs, m which he spoke of his 
hope that Germany would soon be re.idv for a national rising 
like that of Spain On the loth of Sepuember Napoleon gave 
orders that Stein’s piopcrty in the new kingdom of Westphalia 
should be confisc ilcd, and he likewise put press ire on Frederick 
William to dismiss him The king evaded compliance, but the 
French emperor, on entering Madrid in triumph, declared 
(Dccembci 16) le nomme Stein to be an enemy of France 
and the Confederation of the Rhine, and ordered the confisc^a- 
tion of all his property m the Confederation Stem saw that 
his life was in danger and fled fiom Berlin (Jan 5, 1809) 
Thanks to the help of his former colleague, Count Friedrich 
Wil 'dm von Rcden, who gave him an asslum m his castle in 
the Riesengebirgc, he succeeded in crossing the frontier into 
Bohemia 

For three years he lived m the Austrian Empire, generally at 
Brunn, but m May 1812 he rcceucd an invitation from the 
emperor Alexander 1 to visit St Petersburg, seeing that Austria 
was certain to range hersdf on the side of France in the forth- 
e om ng Franco Russian W ar At the crisis of that struggle 
Stem may have been one of the influences which kept the tsai 
determined never to treat with Napoleon When the miserable 
remains of the Grand Armv reded back into Prussia at the 
e lose of the year. Stem urged the Russian emperor to go on and 
fr^ Europe from the French dominition 

^Events now brought Stem rapidly to the front On the 
30th of December 1812 the Prussian general Yorck signed il 
Tauroggen a coneention with the Russian general Dicbich for 
neutralization of the Prussian corps at and near Tilsit, and for 
the free pass igi of the Russians through that part of the king’s 
dominions The Ru'jsian emperor thereupon requested Stem 
to act as provisional aehnimslrator of the provmees of Fast and 
West Prussi i In that capuity he convened an assembly of 
representatives of the local estates, which on the 5th of February 
1813 ordeicd the est vbhshment of a mihtia (Lane/iue/ir), a mihtia 
reserve and a final levy {Land<;turm) The energy which Stein 
infused into all around him contributed not a little to this impor- 
tant dee i urn, which pushed on the king’s government to more 
dceidcd action than at that time seemed possible Stein now 
\/tnt to Breslau, whither the king of Prussia had p'-oe ceded, 
but the annoyance which Fredcruk William felt at his irregular 
aetion lessened his influence The treaty of Kahseh between 
Russia and Prussia C4innot be claimed as due to his actions, 
which were reprehended m court circles as those of a fanatic 
At that timi the great patriot fell ill of a fever and eoinpUmed 
of total neglti t b) the king and < ourt He recovered, however, 
in time to t ike part in the drafting of a Russo-Prussian con- 
vention (Afarrh 19, 1813) respecting the administration of the 
distnet'- which should be delivered from Frtmh occupation 
During the var)ing phases of the campaign of 1813 Stem ron- 
tinued to urge the need of war d outrance against Napoleon 
The Allies, after the entry of England and Austria into the coali- 
tion, conferred on Stem the important duties of superintending 
the administration of the liberated territonas After the great 
battle of Leipzig (Ott 16- 19, 1813) Stem entered that city the 
da) after its occupation hv the Allies and thus express' d 
his feelings on the fall of Napoleon’s domination “ There 
it lies, then, the monstrous fabric cemented by the blood and 
tears of so many millions and reared by an insane and «ccursed 
t) ranny From one end of Germany to the other we ma) venture 
to say aloud that Napoleon is a villain and the enemy of the 
human race ” 

He now desired to see Germany reconstituted as a nation, 
m a union which should be at once strong for purposes of defence 
and founded on constitutional principles His statesmanlike 
projects were foiled, partly by the short-sightedness of German 


rulers and statesmen, but also by the craft whereby the Austrian 
statesman Metternich (y w ) gained the allianre of the rulers 
of south and central Germany for his empire, on the under- 
standing that they were to retain their old governing power 
unimpaired Thus it was in vain that Stem, during the e oiigres<? 
of Viennk, pressed for an effective union of the German people 
Austria and the seeondar)" German states resisted all proposals 
in this direction, at<d Stein blamed the Prussian chancellor 
Hardenberg for betraying an indefimteneas of purpose which 
probably resulted from the same unfortunate defect m Frederick 
William of Prussia Stem shared in the desire of all Prussian 
statesmen at that time 10 have Saxon) wholly absorbed in 
their kingdom In that, as in other matters, he was doomed to 
disappointment On the 24th of May 1815 he sent to his patron, 
the emperor Alexander, a detailed eritieismof the federal arrange- 
ments proposed for German) , showing that they fulfilled not one 
of the requirements for real union and constitutional govern- 
ment which had been so loudly demanded by the German people 
during the struggle of 1813 

The remainder of Stfem’s career must be Briefly disrhisfied 
He passed into retirement after the congress of Vienna, and saw 
with pain and disgust the postponement of the representative 
s)stem of government which Frederick William had promised 
to Prussia in May iSii? He refused to act as Prussian repre- 
sentative at the FYankfort diet, which he regarded as a mere 
travesty of the central federal mstituUon which he had hoped 
to see By indirect means he did what he could to check the 
violence of political reaction but he was con'^cious of his weakness, 
and that fact embittered the later days of a man who was 
intensely proud tind self-assertive His chief interest was m the 
study of history, and m 1818-1 20 he worked hard to establish 
the society for the encouragement of historical research and the 
publication of the Monumenta Germantae histonca, of which 
his future biographer, Pertz, became the director S^'cin died 
on the 29th of June 1831 He left three daughters 

In some respects there has been a tendc nrv to magnify the 
ac’ levements of Stun As usually happens with men of great 
force of eharaeter, the work of hss noteworthy individuals is 
ascribed to the one commanding personality This was so even 
during the fourteen months of phenomenal activit), October 
1807 to December 1808 More painstaking researthhas shown 
that th credit for originating many of the far-reaching reforms 
then promulgated must be shared with Heinrich Theodor 
von Schon and many others ^ It s now recognized th it the 
king himself at that time rendered unsuspecteclly large services 
to the cause of reform A popular legend named him as the 
founder of rhe Tugendbund, an institution which he alwavs 
distrusted But when this is granted, it still remains true that 
Stein’s enlightenment, insight into the needs of the time, and 
almost superhuman energy, imparted to the reform movement a 
momentum which ensured its triumph at the most critical period 
which Prussia or any great European state passed through in the 
19th century All his contemporaries were imp essed, or even 
awed b) the determination and intellectual power of this remark- 
able man His conversation had the effect of calling out all 
the powers of his interlocutors “ A conversation with him 
(wrote Varnhagen von Ense)was a continual contest, a continual 
danger” I his mental pugnacity sometimes degenerated into 
rudeness, and on several occasions lus impe uosity led him to 
take false steps Still, when we take into consideration the 
magnitude of his achievements, when we recollect that m 1808 he 
intended his municipal reform to serve as the foundation for 
free institutions for the Prussian provinces, and thereafter for 
the w hole kingdom , when we realize the grandeur of his schemes 
in 1813-1815 for the union of the German people m a federal 

1 Thus Sch6n s memorandum on the abolition of serfdom was the 
basis of the law of emancipation and St< m’s PoltHschts 1 ei,tatnent 
was also based on a draft by Schon bchon was borp m 1773, 
entered the Prussian civil service in 1793, and subsecmently held 
various high ministerial appointments He was made castellan 
(Burggraf) of Marienburg on his retirement in 1842, and died in 1856 
The ^are claimed by him in Stem's reforms has been the subject 
of some controversy 
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system which would combine strength with political liberty- — 
we shall find it difficult to overrate the importance of his contri- 
bution to the solution of the most complex pohtical problem of 
modern times 

The chief authority on Sttnj is the biography by G H Pcrtz 
(6 vols , 1849-1855), but few English reatUrs will find the nttd of 
going beyond the admirable Ltfe of ^tetn, by Sir John Scchy 
(s vols, Cambndge, 1878), which contains a full bibliography 
1 hcse works are corrected at a few points by Max Lehmann s 
Lehen Stetns (Leipzig, 1902-1903) For sidelights on his career 
and character, see H F K , Baron vom Stun, Lebensertnnerungen 
(Hagen, 1901), C T Perthes, Pohhsche Austande und Personen i« 
Deutschland zur Zett dev hanzdstschen Herrschaft (2 vols , Gotha, 
1862), Denkwdvdtgketten des Staatskanzlers Fursten von Hardenbirg 
cd by L von Ranke (5 vols , Leipzig, 1877), Varnhagen von B-nsc, 
Denkwurdtgketten (6 vols, Mannheim, 1837-1P42 English ed , 
London, 1847), A Stern, Abhandlungcn und AkterstUcke aus der 
preusstschen Refovmzett i8oy-i8rs (Leipzig, 1885), M Phihppson, 
Cescfuchte des preusstschen Staatswesens 1786-18/ j (2 vols , Leipzig, 
1880) M Lehmann, Kneseheck und bchdn (Leipzig, 1875), J P 
Ilassel, Geschichte der preusstschen Pohttk, 1807-/8/^ (Leipzig, 
i88r), the Vicomte Jean d Ussei, Etudes sur Vann6e 1S/3 la difcc- 
tion de la Prusse (Pans, 1907) (J Hl R ) 

STEINER, JAKOB (1796-1863), Swiss mathematician, was 
bom on the i8th of March 1796 at the village of Utzendorf 
(canton Bern) At eighteen he became a pupil of Heinrich 
Pestalozzi, and afterwards studied at Heidelberg Thence he 
went to Berlin, earning a livelihood there, as in Heidelberg, by 
giving private lessons. Here he became acquainted with A L 
Crelle, who, encouraged by his ability and by that of N H 
Abel, then also staying at Berlin, founded his famous Journal 
(1826) After Steiner’s publication (1832) of his Syslemattsche 
Entwtckelungen he received, through Jacobi’s exertions, who was 
ihen professor at Konigsberg, an honorary degree of that 
university, and through the influence of G J Jai obi and of the 
brothers Alexander and Wilhelm von Humboldt a new chair 
of geometry was founded for him at Berlin (1834) This he 
occupied till his death, which took place in Bern on the ist of 
April 1863 

Steiner’s mathematical work was confined to geometry 
This he treated synthetically, to the total exclusion of analysis, 
which he hated, and he is said to have considered it a disgrace 
to synthetical geometry if equal or higher results were obtained 
by analytical methods In hr. own field he surpassed all his 
contemporaries His investigations are distinguished by their 
great generality, by the fertility of his resources, end by such a 
rigour in his proofs that he has been considered the greatest 
geometrical genius since the time of Apollonius 

In his Systemattsche Entwickelung der Abhdngigkett geometrtscher 
Gestalten von etnander he laid the foundation of modern synthetic 
geometry Ho introduces what are now called the gcometne d 
forms (the row, flat pencil, &c ), and establishes between their 
elements a one-one correspondence, or, as he calls it, makes them 
projective He next gives by aid of these projective rows and pencils 
a new generation of conics and ruled quadric surfaces, ‘'^which 
leads quicker and more directly than former methods into the inner 
nature of con-cs and reveals to us the organic connexion of their 
innumerable propcrUcs and mysteries ” In this work also, of 
which unfortunately only one volume appeared insttad of the 
projected five, we see for the first time the principle of duality 
introduced from the very beginning as an immediate outflow of 
the most fundamental properties of the plane, the line and the point 

In a second httle volume, Dte geometrtschen Constructwnen 
ausgefuhrt mittelst der geraden Ltnte und etnes festen Kretses (1833), 
republished in 1895 by Ottingen, he shows, what had been already 
suggested by J V Poncelet, how all problems of the second order 
can be solved by aid of the straight-edge alone without the use of 
compasses, as soon as one circle is given on the drawing paper 
He also wrote Vorlesungen uher synthettsche Geometrie, publisned 
posthumously at Leipzig by C F Geiser and H Srhroetv-r in 1867, 
a third edition by R Sturm was publisher! in 1887-1898 

The rest of Steiner’s wntings are found in numerous papers mostly 
published >n Crelle’s Journal, the first volume of wnich contains 
his first four papers The most important are those relating 
to algebraical curves and surfaces, especially the short paper 
Allgemetne Etgenschaften algebratscher Curven This contains only 
results, and there is no indication of the method by which they 
were obtained, so that, according to L. O Hesse, " they are, like 
P Fermat’s theorems, riddles to the present and future generations ” 
Eniinent analysts succeeded in proving some of the theorems, but 
it was reserved to L Cremona to prove them all, and that bv a 
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uniform synthetic method, m his book on algebraical curves 
Other important investigations relate to maxima ind minima 
Starting from simple elementary propositions. Sterner adv inces 
to the solution of problems which analytically require the calculus 
of variation, but which at the time oltcgctlier surpvsscd tlic 
powers of that calculus Connected with this is the pajx r Vom 
hrummungsschtverpuncte thener Curven, wlnUi contains nunurous 
properties of pedals and roulettes, especially ot thur areas 

Steiner’s papers were collected and published in two volumes 
(Gesammelte W^erke, 1881-1882) by the Btrlin Academy 

See C F Geiser s pamphht Zur Ermnerung an J Steiner 
(/micli, 1874) 

STEINMETZ, KARL FRIEDRICH VON (i 796-187 /), Prussian 
general field marshal, was born at Eisenaih on the 27th of 
Deeembcr 1796 and edueated at the cadet sthool of Stolp in 
Pomerania from 1807 to i8it, in the midst of the miser) md 
poverty caused by the French oi ( upation At the outbreak of 
the War of Liberation hi and his elder brother made their way 
through the Preruh posls to Brtsl u, whiit, m spite of then 
poverty, they were at once appointed to the arm) , the elder as 
ensign on probation, the )ounger to the substantive rank of 
second lieutenant After a vain attempt to obtain a transfer 
to the Bluehcr Hussars, for \/hH h legiment lie had eomcived an 
intense boyish admiration when it was quartered at Stolp, he 
was ordered to report himself to Yore k, who treated him and the 
other officers sent from Breslau with coldness, until )oung 
Steinmetz asked “ when he was to return to the kng who had 
sent him?” Ihe brothers took part m the hardest fighting 
of the campaign of 1813, the eluei being killed at Leipzig and 
the younger being more than once wounded The short halt 
on the Rhine ht utilized m improving his militar) and general 
education In the battles in lYinte he won the second class 
of the Iron Cross After the peace he entered Pans but once, 
fearing to infringe upon the ten ducats that he saved monthl) 
from his pay to send to his mother For the same reason he held 
aloof from the pleasures of his more fortunate comrades His 
avoidance of youthful excesses enabled him to overcome his 
earlier bad health and to ai quire a ph)sical vigour which he 
kept to the end of his long career as a soldier His character 
as well as his physique was strengthened by his Spartan way of 
life, but his temper was naturally embittered b) the tircumsUm es 
which imposed this sclf-rtstraint His poverty and want of 
influence were the more obvious as he was, shortly after the 
wars, assigned to the 2nd Foot Guards, stationed in Berlin He 
rigorously devoted himself to study and to the routine duties 
of his profession From 1820 to 1824 he studied with distinction 
at the General War Academy, and was at the end of the course 
appointed to the topographical section of the general staff 
General von Muffling reporteel of him that he was arrogant and 
that he resented “ encouragement” — which he probably regarded 
as patronage — but that his ability would enable him to out- 
distance his comrades Steinmetz was too poor to mount 
himself on the small allowance granted to general staff officers, 
and had to remam with his regiment in consequence But 
shortly after this his marriage to his cousin Julie, the daughter 
of Lieutenant-General K h F von Steinmetz (1768-1837), not 
only tempered his fierce and resentful state of mind, but in a 
measure improved his material prospects, for his fathcr-in-law 
was generous to the young couple, and his appointment as 
captain at the Guard Landwehr depot at Potsd im, near where 
the general lived brought them int > ( aily contat t His brig ide 
commander too, General von Roder, was an excellent soldier, and 
Steinmetz often spoke in later di>s of the thorough training he 
received at his hands After this from about 1830 his regimental 
work and his promotion went e n without incident for several ) cars 
m various garrisons, until in 1839 he became major and battalion 
commander In this position he had many official dif erences 
with his immediate superiors, for he urged a strenuous war tram 
mg for the troops, in season and out of season, too vigorously 
for his more conservative comrades, but off parade his relations 
with all, thanks chiefly to the social gifts of his wife, were of 
the most pleasant character In 1848 he was in command of a 
guard battalion during the disturbances in Berlin, but was not 
engaged, and soon found more aetiv'c employment in the Danish 
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War At Schleswif? he so distinguished himself that Wrangel, the 
commander-in chief, told him that he had “ decided the battle ” 
He distinguished himself again at Duppel, and Prmce William 
himself decorated him with the order pour le mente on parade 
For his campaign journals and letters see supplement to Mtlttar 
Wochenhlatt for 1878 On returning he was entrusted with the 
dilhcult command of the troops at Brandenburg during the sitting 
of a democratic popular convention at that plate, and after this 
with the (.ontrol of some troops that were Imown to be affected 
by the prevalent spirit of revolution At the time of the Olmutz- 
Bronnzell incident of 1850 he was employed as military governor 
of Cassel, and in 1851, becoming colonel commandant of the 
cadet school of Berlin, he at once set about the reformation of 
the prevailing system of instruction, the defects of which he had 
openly condemned as early as 1820 Though more than fifty 
years of age, he now learned Latin and English m order to he 
a more competent instructor In 1854, after forty-one years 
of active service, he was promoted major-general At Magde- 
burg, as at Berlin, his reforming zeal made him many enemies, 
and m October of this year he sustained a loss which almost 
unhinged his mind m the death of his voungest and only sur- 
viving child, a girl of twenty-six From Magdeburg he was 
removed to the command of a guard brigade at Berlin (1857), 
and thence almost immediately to i divisional command m the 
I Corps Early in 1858 he was promoted lieutenant-general, 
and for the five years that he held this command he devoted 
himself particularly to acquiring knowledge of the cavalry arm 
About 186^, learning that von Bonin, his senior by date, but his 
junior in age and length of service, was about to be appointed to 
command the I Corps, he mcditxted retirement, but the authori- 
ties at the same time as they appointed Bonin made Stemmetz 
commander of the TI Corps, and shortly afterwards, when the 
crown prmce of Prussia took oMr this post, commander of the 
V Corps at Posen Shortly after this his wife died He was 
promoted general of infantry m 1864, and led the V Corps to 
the war against Austria in 1866 This was the chance of his 
lifetime His skilful and resolute leadership was displayed m 
his three battles, won on three successive days, of Nachod, 
Skahtz and Schweinschadcl (see Seven Weeks’ War), and 
opened the way through the mountains m spite of the defeat 
of Sleinmetz’s rival Bonin at Trautenau In 1867, in his loneh- 
nesi, the “ I ion of Nachod,” as he was popularly called, con- 
tracted a second marriage with Elise von Krosigk (who after 
his death married Count Bruhl) He was now, for the first time 
in his life, a fairly wealthy man, having been awarded a money 
grant for his brilliant services in 1866 About this time he 
was elected a member of the North German Confederation 
parliament 

At the outbreak of the war of 1870 Stemmetz was appointed 
to command one of the three armies assembled on the Rhine, 
the others being led by Prmce Frederick Charles and the crown 
prmce It wab not long before serious differences arose between 
Stemmetz and Prmce Frederick C’harlcs Ihc former, em- 
bittered by a lifelong struggle against the influences of wealth 
and position, and perhips somewhat gnse by his successes m 
1866, considered an order to char the roads for the prince’s army 
as an attempt to crowd a humbler comrade out of the fighting 
lint, and various incidents added da> by day to his growing 
resentment until at list on the field of Gravelotte (sec Metz 
and Franco German War for an account of these quarrels) he 
lost his temper and waasted his troops After this there was no 
alternative but to relieve him of the command of the I Army 
and to send him home as governor-general of the V and VI 
Army Corps districts In April 1871 he was retired at his own 
request, but his great services w ere not forgotten when victory 
had softened animosities, and he was promoted general field 
marshal, given a pension of 2000 thalers and made a member 
of the upper chamber In the spirit of loyalty which had guid d 
hib whole career as a soldier he made no attempt to justify his 
conduct in 1870 either a^mst the criticisms of the general staff 
history or against unofficial attacks His life in retirement 
was quiet and happy, and he retained his bodily health to the 


last He died at Bad Landeck on the and of August 1877 
The 37th Fusiliers of the German army bear his name as part 
of their regimental title 

See supplement of Mtlttar Wochenhlatt (1877 and 1878) 

STEINSCHNEIDER, MORITZ (1816-1907), Jewish biblio 
graphtr, was born in Moravia m 1816 Ht was the most accom- 
plished bibliographer in the realm of Hebrew literature His 
greatest work was his Catalogue of the Hebrew Collection of the 
Bodleian I ibrary, Oxford (1852-1860) In this masterly work 
he settled many questions as to the locaht) , date and author- 
ship of early prmted books, and provided a vast mass of bio- 
graphical materials His Jewish Literature (published m German 
in Ersch and Gruber in 1850, in English in 1857, and in Hebrew 
m 1899) IS a complete survey of its subject Steinschneider 
prepared many other eataJogucs (Leiden, Munich, Hamburg 
and Berlin) He wrote much on Arabic literature, and was the 
author of bibliographies on a great variety of subjects Among 
them may be named bibliographies of Jewish mathematicians 
and travellers His most extensive work after his Bodleian 
Catalogue was his treatise on Hebrew translations jn the nuddle 
igcs {Die hebratschen fiber setzungen des Mittelalters 2 vols , 
1893) Much of his work appeared in his periodical Hebratsche 
Bibltographe (1859-1882) He died m Berlin in 1907 (i a.) 

STEINTHAL, HEYMANN (1823-1899), German philosopher 
and philologist, was born at Grobzig m Anhalt on the 16th of 
Miy 1823 He read philosophy and philology at the univer- 
sity of Berlin, where he graduated m 1850 From 1852 to 1855 
he studied Chinese (language and literature) in Pans, and m 
1863 beiame extraordinary professor of philology at Berlin 
In his philosophic theories he sympathized with Montz Lazarus, 
m conjunction with whom he founded m 1859 the /eitschrijt 
fiirVolker psychologic und Sprachwissenschaft Like Lazarus and 
the H( rbartian si hool in general, he attached supreme value to 
psjihology, and especially to the psychology of society, the 
study of whuh, combined v;ith comparative philology, alone 
could give trustworthy results In philology he was an 
admirer and disciple of Wilhelm von Humboldt, on whose 
methods he wrote several books 

His pnncijial works axo Der Ursprung der Sprache tin Zusammen 
hang tnit den letzten tragen alles IFtssfws (1851, 4lh od , 1888) 
hlassificatton dir Sprachm (1850) C harakteri%hk der hauptsach- 
lichen Typen des Sprachbaues (i860) Dte hntunckelung der Sehrtft 
(1842), (irammatik, Logik, Psychologies thre Prinnpten, &c (1885), 
Creschtchte der bprachwissenschaft bet den Grtechen und Rotnern 
(1803 2nd td , 1889-1891), Die Mande-Negersprachen, psycho 
logisch und phonetisch betrachtet (1867) Abriss der ^prachwtssen- 
schaft (2nd ed , 1881), Allgemeine Cthik (1885), Zu Btbel und 
Religtonsphtlosophie (1890 and 1895) His books on von Humboldt 
apptsared m 1848, 1864 and 1867, and in 1884 he published an 
edition of Ins works 

STELE, the Greek name {(rryXi]) for a pillar or vertical slab 
of stone or marble, sometimes decorated with bas-rcliefs and 
bearing inscriptions, and generally terminated with a cresting 
((rriBvjfia) enriched with the anthemion plant In later times 
the stele was crowned with a small pediment The Way of the 
Tombs at Athens was lined with stelae, some of them m memory 
of prominent citizens 

STELLENBOSCH, a town of the Cape province. South Africa, 
31 m by rail E of Cape Town Pop (1904), 7^73, of whom 
2497 were whites It lies 360 ft abOvC the sea in a pleasant 
upland valley on the Atlantic slope of the coast range, and is, 
next to the capital, the oldest settlement m the province, having 
been founded by order of Commandant Simon van der Stell m 
1681 and named after him and his wife, whose maiden name was 
Bosch The streets are lined with magnificent oaks, while 
many of the houses with heavy, thatched gables date from the 
17th century Stellenbosch is the headquarters of the Cape 
branch of the Dutch Reformed Church, and is algo an important 
educational centre The chief bmldmgs, besides the churches, 
are the Dutch theological seminary, Victoria College, Bioemhof 
girls’ school, agricultural college attd school of mmes, laboratory 
and school of science and the S A conservatorium of mu?ic 
The surrounding district is largely devoted to viticulture and 
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fruit-growing. The vineyards have been replanted with Ameri- 
pan stocks. The Stellenbosch valley is closed in by ranges of 
hills beyond which, eastward, lies Frcnchhoek valley, with a 
.village of the same name. This district was the headquarters 
of the Huguenot refugees who settled in South Africa at the close 
of the 17th century. 

In the early days of the Boer War (1899-1902) Stellenbosch was 
one of the British military bases, and was u.sea as a ” remount " 
,camp; and in consequence of officers who had not distinguished 
themselves at the front being sent back to it, the exiircssion " to 
be stellenboschcd " came into use ; so much so, that in similar 
cases officers were spoken of as " stellcnbosched ’* even if they 
were sent to some other place. The remount d6p6t is maintained ; 
horses and mules thrive here. 

STEM (O. Eng. staefn, stemn; cf. Du. stam, Ger. Stamm, &c., 
probably related to “ staff ”), in popular language the stalk of a 
plant, the trunk of a tree (for the technical use of the term in 
botany .see below). There are many transferred uses of the 
^vord, such as for the slender structure which joins the foot or 
base of a vase or goblet to the bowl, a stock or branch of a 
family, or, in philology, a derivative from a root, the unchanged 
,part in a series of inflected forms. The stem of a ship is the 
prow, properly a curved piece of timber or metal to which 
the two sides are attached at its foremost end. This was a 
Scandinavian use early adopted in English; the word meant 
simply post, and custom alone restricted it to the bows rather 
than to the stern ; in Danish the distinction is made between 
^atn stam and bak stam and also in German, V order -steven 
Winter- Steven. 

In botany a stem may be defined as an axis bearing leaves. 
(The stem with its leaves is known as the shoot. Structurally 
it differs from a root in having no development of cells forming 
a cap over the growing-point. Under the term catdomc (stem- 
Structurc) are included all those parts of a plant morphological’y 
equivalent in bearing leaves. The stem generally ascends, 
seeking air and light, and has therefore been termed the ascend- 
ing axis. Stems have usually considerable firmness and solidity, 
but sometimes they are weak, and cither lie prostrate on the 
ground, thus becoming f^ocumbent, or climb on plants and rocks 
by means of rootlets, like the ivy, being then called scandent, 
or twist round other plants in a spiral manner like woodbine, 
when they are twining. Twining plants turn either from light 
)o left, as the French bean, convolvulus, 
dodder and gourd ; or from left to right, as 
poneysuckle, twining polygonum, hop and 
j^lack bryony (Tamus). In other cases 
^'limbing plants are supported by tendrils, 
^s in vine, bryony, passion-flower, or by the 
.cndril-like leaf-stalks, as in clematis and 
Tropaeolum. In warm climates twining 
plants (lianas) often form thick woody 
j terns, while in temperate regions they arc 
|enerally herbaceous. Some stems are 
jieveloped more in diameter than in height, 

and present a peculiar shortened and 

^ thickened aspect, as Testudinaria or tor- 

wi scudobulbs, p. toise-plant, cyclamen, Melocactus, Echino- 
cactus and other Ca taceae ; while in many orchids (fig. i) the stem 
assumes an oval or rounded form, and is called a pseudobulb. 

Names are given to plants according to the nature and dura- 
tion of their stems. Herbs, or herbaceous plants, have stems which 
die down annually. In some of them the whole plant perishes 
after flowering; in others, the lower part of the stem forming 
the crown of the root remains, bearing buds from which the stem 
arises next season. In biennial herbs the whole plant perishes 
after two years, while in perennial herbs the crown is capable 
of producing stems for many years, or new annual products are 
repeatedly added m,any times, if not indefinitely, to the old 
Stems. The short permanent stem of herbaceous plants is 
fcbvered partially or completely by the soil, so as to protect the 
fcmds. Plants producing permanent woody stems are called 
\rees and shrubs. The latter produce branches from or near the 
jround; while the former have conspicuous trunks. Shrubby 
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-The Embryo of the Pea 
laid optn. 

The two fleshy cotyle- 


plants of small stature are called under-shrubs or bushes. The 
limits between these different kinds of stem are not always 
well defined; and there are some plants occupying an inter- 
mediate position between shrubs and trees, to which the name 
of arborescent shrubs is occasionally given. 

The stem is not always conspicuous. Plants with a distinct 
.stem are caulescent ; those in which it is inconspicuous are 
acaulescent, as the primrose, cowslip and dandelion. A similar 
term is given in ordinary language to plants whose stems arc 
buried in the soil, such as cyclamen or sowbread. Some plants 
are truly stemless, and consist only of expansions of cellular 
tissue represen tinjr stem and leaf, called a thallus, and hence 
are denominated 2 'hallogens, or Thallophytes. 

The first rudiment of the young shoot of the embryo appears troni 
the seed after the radicle (young root) lias protruded. It is termed 
the plumule (fig. 2), and differs 
from the radicle in the absence 
of a root-cap and in its tendency 
to ascend. The apical growing 

f iortion constitutes the terminal 
)ud of the plant, and by its 
development the stem increases 
in height ; projections appear at 
regular intervals, which are the 
rudimentary leaves, and in addi- 
tion there is a provision for 

the production of lateral buds, c, c, The two llesliy cotyle- 
whicn develop into lateral shoots dons, or sccd-lolx?s, which remain 
more or less resemh ing the underground when the plant 
jiarent stem, and by these .sprouts. 

the branching of the plant is r, The young root or radicle, 

determined (fig. 3). The.se buds t, The a.\is bearing the young 

arc found in the axil of pre- shoot or plumule, e, wliich lies 
vioiisly formed leaves ; or, in in a depression 01 the cotyle- 
othcr words, in the angle dons, /. 
formed between the stem and 

leaf. They arc hence called axillary. They are produced like the 
leaves from the outer portion of the stem (exogenous), and at first 
consist entirely of cellular tissue, but in the progress of growth vascu- 
lar bundles are formed in 
them continuous with those 
of the stem, and ultimately 
branchesare produced .which 
in every respect resemble 
the axis whence the buds 
first sprang. In the Lyco- 
pods branching takes place 
by forking of the growing- 
point, the main axis beuig 
thus replaced by two equiva- 
lent axes (fig. 4); in most 
cases the new axes develoj) 
unequally, the weaker be- 
coming pushed aside and 
appearing later as a lateral 
branch of the stronger. The 
place of origin of the leaf is 
called a node ; the intervals 
between nodes are called in- 
ternodes. The stem, although 
it has a tendency to ri.se up- 
wards when first developed, 
in many instance.s liccomcs 
prostrate, and either lies 
along the ground partially 

covered by the soil, or runs cone 

completely underneath its /, Leaf rudiment, 
surface, gu-ing off roots frem g Rudiment of an axillary bud. 
one side and buds from the 

other. Some stems are therefore subterranean, and arc distinguished 
from roots by the provision made for regular leaf-buds. 

Growth in length of the stem is due to elongation of the internodes ; 
the zone of most rapid growth is at some distance below the apex; 
below this the rale of growth gradually diminishes until the portion 
is reached where growth in length no longer takes place. In some 
cases, as in the stems of grasses, growth in length persists for a 
longer time in a small region at the base of the internodes; this 
is known as intercalary growth. In the dwarf or short shoots, such 
as those of the larch, the internodes do not elongate and the 
leaves remain close together. Lateral buds give ri.se to branches, 
from which others, called branchlets or twigs, arise. The ternwnal 
bud, after producing leaves, sometimes dies at the end of one 
season, and the whole plant, as in annuals, perishes; or part of the 
axis is persistent, and ri mains for two or more years, each of the 
leaves before its decay producing a bud bud 
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continues tho growth in spring. In ordinary trees, in wliich there is 
provision made for the formation of numerous lateral buds, any 
injury done to a few branches is easily 
repaired ; but in palms, which only form 
1 terminal buds, and have no provision 
for a lateral formation of them, an 
injury inflicted on the terminal bud 
is more likely to liave a prejudicial 
effect on the fxiturc plant. In the 
trees of temperate and cold climates 
r I the buds which are dcveloptid 
,-w during one season lie dormant during 
' the winter, ready to burst out under 
the genial warmth of spring. They 
are generally protected by ex- 
tcrnal modified leaves in the form of 
scales, which frequently exhibit a 
/ firmer and coarser texture than the 

Jr' leaves themselves. They servo a 

(From Str»sburger’s Lthrbuch <ier temporary purpose, and usually fall 
Botanik, by perini.seion of Gu.stav og sooner or later, after the leaves 
l^scier.) , are expanded. The bud is often pro- 

^Fig. 4. Longitudinal sec- tested by a coating of resinous 
of a bifurcating .shoot j^^tter, as in the honse-chestnut and 
f ) of Lycopodium alpinum pop^r, or by a thick downy 

Rowing equal development covering, as in the willow. Linnaeus 
of the rudimentary shoots, pajig,] icof.ijuds hibernacula. or the 


Leaf rudiments ; 


called icaf-buds hibernacula, or the 
winter quarters of the young branch. 

In some plants, as in the plane, the 


f‘ Vascular strands, destined to live through the 

( ^ ) winter are so completely surrounded 

by the base of the petiole as not to be visible qntil the leaf has fallen 
oiT. These arc said to be intrapetiolar. 

In the bud of a common tree, as the sycamore (fig. 5), there i.s seen 



Fio. 5. — Leaf-bud of Sycamore Fio. 6. — Transverse section of 

{Acer Pseudo-platanus) covered the same leaf-bud. 
with scales. 

scale.s e, e, arranged in alternate pairs and overlying each other in 
what is called an imbricated manner. On making a transverse 
section of the bud (fig. 6), the overlying scales e, e, e, e, are distinctly 
seen surrounding the leaves /, whicli arc plaited or folded round the 
axis or growing-point. In plants of warm climates the buds arc 
often formed by the ordinary leaves without any protecting append- 
ages; such buds are called naked. A bud may lie removed in a 
young state from one plant and grafted uj)on another by the 
process of budding, so as to continue to form its different parts; 
and it may even be made to grow in the soil, in some instances, 
immediately after removal. In soma trees of warm climates, 
as papaw-trqo, palms and tree-ferns, growth by terminal buds 
is well seen. In these plants the elongation of the stem is generally 
regular and uniform, so that the age of the plant may be estimafed 
by its height ; as there is on great increase in the leaf area owing 
to absence of branching, there is no need for a great increase in 
the diameter of the stem. 

Although provision is made for the regular formation of buds, 
there are often great irregularities in consequence of many being 
abortive or remaining in a dormant state. Such buds are called 
latent, and are capable of being developed in cases where the terminal 
bud, or any of the branches, have been injured or destroyed. In 
some instances, as in fins, the latent buds follow a regular system 
of alternation- and in plants with opposite leaves it frequently 
happens that tho bud in the axil of one of the leaves only is developed, 
and the different buds so produced are situated alternately on 
oppo.sito sides of the stein. Occasionally, after a partial develop- 
nxent as branches, buds are arrested and form knots or nodules. 
The so-called embryo buds or woody nodules in the bark of the 
beech, elm, olive and other trees are of this nature. They are 
partially developed bxids, in which the woody matter is pressed 
upon by the surrounding tissue, and thus acquires a very hard and 
firm texture. When a section is made, they present woody circles 
arranged around a central pith, and traversed by medullary rays. 
The nodules sometimes form knots on the surface of the stem, at 


other times they appear as large excrescences, and in some Citses 
twigs and leaves are produced by them. 

When the terminal bud is injured or arrested in its growth the 
elongation of the main axis stops, and the lateral branches often 
acquire increased activity. By continually cutting off the terminal 
buds a woody plant is made to assume a bushy appearance, and 
thus pollard trees are produced, l^uning has the effect of checking 
the growth of terminal shoots, and of causing lateral ones to push 
forth. The peculiar bird-nest appearance often presented by the 
branches of the common birch depends on an arrestment in the 
terminal buds, a shortening of the internodes, and a consequent 
clustering or fasciculaticjti of the twigs. In some plants there is 
a natural arrestment of the main axis after a certain time, giving rise 
to peculiar shortened stems. Thus the crown of the root is a stem 
of this nature, forming buds and roots. Such is also the case in 
the stem of cyclamen, Testudinaria, and in the tuber of the potato. 
The production of lateral in place of terminal buds sometimes 
gives' the stem a remarkable zigzag aspect. 

The mode in whicli branches come off from the stems gives rise 
to various forms of trees, as pyramidal, spreading or weeping --the 
angles being more or less acute or obtuse. In the Italian poplar 
and cypress the branches are erect, forming acute angles with the 
upper part of the stem; in the oak and cedar they are spreading 
or patent, forming nearly a right angle; in the weeping ash and elm 
they come off at an obtuse angle; while in the wcMnng willow and 
birch they are pendulous from their flexibility. The comparative 
length of the upper and under branches also gives rise to differences 
in the contour of trees, as seen in the conical form of spruce, and the 
umbrella-like form of the Italian or Stone pine {Pinus Pinea). The 
branching of some trees is peculiar. In the Amazon district many 
Myristicaccae and Moninuaceae have whorled branches coming off 
in fives. This is also seen in the Chili pine. 

Branches are sometimes long and slender, and run along the ground, 
producing buds with roots and leaves at their extremity. This 
IS seen in the runner {flagellunt^ of the strawberry. In the house- 
leek {Sempervivum) there is a similar prostrate branch of a shorter 
and thicker nature, known as an o^set, producing a bud at its 
extremity capable of independent existence. In many instances 
the branch decays, and the young plant assumes a separate existence. 
Gardeners propagate plants by the process of layering, which consists 
in bending a twig, fixing the central part of it into the ground, and, 
after tho production of roots, cutting off its connexion with the 
parent. A stolon differs from these in being a branch which Curves 
towards the ground, ^nd, on reaching a moist spot, takes root and 
forms an upright stem, and ultimately a separate plant. This is 
a sort of natural layering, and the plant producing such branches 
is cjilled stoloniferous. In the rose and mint a subterranean branch 
arises from the stem, which runs horizontally to a certain extent, 
and ultimately sends up an aerml stem, which becomes an inde- 
pendent plant. Such branches are denominated suckers, and the 
gardener divides the connexion between the sucker and the 
parent stem, in order to propagate these plants. In the case 
of asparagus and other plants which have a perennial stem 
below ground, subterranean buds arc annually produced? which 
appear aliove ground as shoots or branches covered with scales 
at first, and ultimately with true leaves. These branches are 
herbaceous and peri.sh annually, while 
tlie true stem remains below ground 
ready to send up fresh shoots next 
season. In bananas and plantains 
the ajiparent aerial stem is a shoot 
sent up by an underground stem, and 
pcrishe.s after ripening fruit. Branche.s 
are sometimes arre.sted in their develop- 
ment, and, in place of forming leaves, 
become transformed into spines or 
thorns, as in the hawthorn. Plants 
which have spines in a wild state, as 
the apple and pear, often lose them 
when cultivated, in consequence of their 
being changed into branches; in some 
cases, as in the sloe {Prunus spinosa) 

(fig. 7), a branch bears leaves at its 
lower portion, and terminates in a Fig. 7. — Branch of the 
spine. In some climbing plants some Sloe {Prunus spinosa) 
of the shoots are transformed into producing spines or 
tendrils, which help the plant to climb thorns, which arc abortive 
by twining about a support, as in branches, as shown by 
pa.«?8ion-flowcr and vine; or. as in their bearing leaves, 
Ampelopsis Veitchii, by fornung ad- 
hesive disks at the tips of their branchlets which enable them to 
cling to flat supports. In some cases branches become flat and 
leaf-like, taking the place in the plant economy of the leaves, 
which are reduced to small scales or spines, as in butcher’s broom; 
branches showing this modification are tenned cladodes or phyllo- 
clacles (fig. 8). In Cactaccac {e.g. Opuntia, prickly pear, fig. 9) and 
flcsliy euphorbias, where the leaves are reduced to spines, the 
fleshy stems become green and perform the functions of leaves; 
they also serve as water reservoirs for the plants, which are 
natives of very dry countries. 
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Bods sometimes become extra-axillary in consequence of the non- 
appeararme or aborlit)n of one or more leaves, or on account of the 


XuG. 8. — Twig of Butcher’s Broom {Ruscus aculeatus) 
slightly enlarged, showing cladodes, c. 

adhesion of the young branch to the parent stem. In place of one bud 
there are occasionally several accessory ones produced in the axil, 
giving origin to numerous branches. 
By the union of several such buds 
branches are produced having a 
thickened or flattened appearance, 
as is seen in the hr, ash and other 
trees. In some cases, however, 
these fasciate-d branches arc owing 
to the abnormal development of a 
single bud. 

The typical form of stents is 
rounded. They arc sometimes 
i:omprt*ssed or flattenerl laterally 
(fig. 9), while at other times they arc 
angular. Various terms are applied 
to the forms of stems, as cylindrical 
or terete, quadrangular or square, 
jointed or articulated, &c. The 
following are some of the more 
. important modifications of stents : 
the crown of the root is a shortened 
stem, often partially underground, 
which remains in some plants after 
the leaves, branches and flower- 
stalk.s have withered. In this case 
the internodes arc very short, and 
, the nodes are crowded together, so 

(FromSirashur^et’sZ<-A/-#i«rAn'<v'i?i7/a. that the plant appears to be stem- 
»i/J, by p«rmi*sion of Gustav Fischer.) less. It IS seen in perennial plants, 
hiG. 9. Opuntia monacan- the leaves of which die down to 
thm. .showing flower and fruit, the ground annually. A rhizome 
The leaves arc reduced to cir root-stock (fig. 10) is a horizontal 
thorns. (| nat. size.) stem usually sending out numerous 

roots and leaf-buds from its upper surface. It occurs in ferns, iris, 
Hedychium, Acorus or sweet flag, ginger, water-lily, many species of 



Fig. 10. — Rhizome of Polygonatum multiflorum (Solomon's Seal), 
forming buds and adventitious roots. 
a. bud which will form the aerial shoot next season ; b, c, d, e, scars 
of successive aerial shoots; w, root. 

Carex, rushes, anemone, &c. 'i'he leaves are reduced to scales and 
by their presohce, and the absence of a root-cap, a rhizome can bo 


distinguished from a root. A rhizome such as occurs in Solomon’s 
seal (fig. 10) is not a single stem, i.e. the product of a single bud, 
but is composed of portions of successive axes, the aerial jiarts of 
which liave died off, leaving their scars (fig. 10, b, c, d, e). Rhizomes 
are well seen in British ferns, A rhizome sometimes assumes an 
erect form, as in Scabiosa succisa, in which the so-called praemorse 
root is in reality a rhizome, with the lower end decaying. The erect 
rhizome of Cicuta virosa (water-hemlock) shows hollow internodes, 
separated by partitions. In the coral-root orchid Corallorhiza, which 
grows in soil rich in humus, no roots are developed, the coral-like 
branching rhizome acting as the absorbing organ (fig. 1 3) . A pseudobulb 
(fig. i) is an enlarged bulbous-like aerial stem, common in epiphytic 
orclxids; it is covered with a thick epidermis and acts as a water-store 
for the plant, which from its growth on branches of trees and in similar 
positions is often unable to get sufficient water for its imir.cdiiite 
needs. A sobole is a creeping underground stem, sending roots from 
one part and leaf-buds from another, as in couch-grass, Carex 
arenaria, and Scirpus lacustris. It is often called a creeping root, 
but is really a rhizome with narrow elongated inteniodcs. A tuber 
is a thickened stein or branch produced by the apprfiximatirm of 
the nodes and the swelling of llie 
inteniodcs, as in the jxitato. Tlio 
eyes of the potato are leaf-buds. 

Tubers arc sometimes aerial, 
occupying thejilaceof branches. 

The ordinary herbaceous stem of 
the potato, when cut into slips 
and planted, sends off branclu's 

from its base, which assume 
the form of tubers. Tubers fre- 
quently store up a quantity of 
starch, as in Maranta arundina- 
cea whence, arrowroot is derived. 

Another form of thickened un- 
derground stem is the corm, as 
seen in the autumn crocus {Col- 
chicum, tig. II), gladiolms, &Ci 
Stnicluraliy it is composed of a 
solid more or less rounded axis 
covered by a layer of thin mem- 
branous scales (fig. 12, h, h). A 
corm is only of one year’s dura- 
tion, giving off buds annually in 




Fig. II. — Corm of Meadow 
Saffron or Autumn Crocus 
{Colckicum autumnale). 

a. Old corm shrivelling. 

b. Young corm produced latcr- 

idly from the old one. 


autumnale in autumn when tl^ 
plant is in flower. 
k, Oldest corm. 
h, h, Brown scales covering it. 
w. Its rool.s. 
st. Its withered flowering, 
stem. 

A', Younger corm producoj/ 
from h. 

w', Roots from k', which 
grows at expense of k. 
s, s', s". Sheathing leaves. 

V, I", Foliage leaves. 
b, h', Flowers. 

k", Young corm produced 
from k' in autumn, 
which in succeeding 
autumn will produce 
flowers. 


the form of young corms. In autumn the j'oung corm gives origin to 
leaves, the lower of which (s. 5', s^ form sheaths round the corm and 
flower stalk, the upper (T, I") remaining very small ; and in the axil of 
the uppermost leaves the flowering-stem devclojis and bears the 
flowers (6, b'). Meanwhile in the axil of one of the middle leaves ou 
the conn, a bud — the rudiment of a new corm- -appears (A"). Tlw 
flowering-stem dies down, and the young corm A' from which iti 
arose enlarges greatly during the winter .at the expense of itft 
parent corm (A), which thus becomes shi ivellcd. In spring the leaves 
produced on it {V, I"), which were merely rudiments in autumn, 
appear above ground as consjncuous large leaves. At the end 
of spring these leaves die down, the bases of the lower ones 
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alone remuning, and constituting Ihin brown sc<ilcs around 
the corm (as at A) Metnwhile, the young bud-corm (A") in 
the axil of the middle leaf grows rapidly at the expense of 
its parent corm {k') hut it docs not attain a great size 
In autumn it produces new leaves which remim small but 
from the axil of the two upper the 
flowering stem rises up and beirs 
flowers, whilst m the axil of one of its 
middle leaves a new bud corm appe irs, 
which will the following autumn pro 
duce young leaves flowering stem and 
a new bud corm and thus the cycle goes 
on The buds or new corms formed 
from the old corras may be produced 
either literally as m Colchicutn autum 
nale or terminally as in crocus and 
gladiolus The bulb is another form of 
underground stem or bud The axis in 
this case is much shortened iiul the 
intcrnodcs are hardly developed The 
bases of the leaves nsing from the stem 
are imito close together and become 
succulent and enclose the axis In thi 
lily the thick and narrow scales are 
arranged separately in rows and the 
bulb IS callM scaly while in the leek 
(from StrasburkM’iT.Ariw. SC^^CS arc 

//>■> Botantk ijy pormission of broad and enclose each other in a eon 
biihtav t ischer ) centric manner the outer ones being thin 

Fig 13 — Rhizome of and membranous and the bulb is (uwt 
Corallorhtza tnnata (Nat cated In the axils of these fleshy sc ih s 
size) new lateral shoots arise forming ntw 

a Floral shoot bulbs I he literal buds or r/ot>cs som< 

b Rudiments of new limes remain attached to the axis and 
rhizome branches produce flowering stems so that appar- 
ent ly the same bulb continues to flower 
for many years is m the hyacinth and tulip, at other times 
the young bulbs are detached and form separate plants In the 
ixil of the leaves of Ltltutn bulbtfernnt Dentana hulbifera and 
some other plants smill conical or lovinded bodies are produceil 
Cilled bulbils or bulblets (fig 14 b) They 
resemble bulbs m their aspect and consist 
of a small number of thickened scales 
enclosing a growing-poiiil These scales 
are frequently united closely together, so as 
to form a solid mass flulbils are therefore 
transformed leaf buds which are easily 
det idled and arc capable of producing 
young plants wh<n placed m favourable 
circumstances fhe scales in bulbs vary in 
number In Gagea there is only one scale, 
Fig 14 — Stem of tulip and rnhllarta tmpertahs they 

Bulbiferous Lily (Lth- vaty from two to five, while in lilies and 
um bulbiferum) show- hy'icmths there arc 1 gre<it numbi r of 
mg bulbils b, produced ‘scales In the tulip a bud is formed in 
111 the axils of the ^.xil of an outer scale and this gives 
leaves ’*‘‘'6 to i new flowering axis and a luw 

bulb at the side of which the former 
bulb is attached in a withered state 
Adventitious shoots arc those which arise elsewhere than in the 
normal predetermined place as from old stems or roots Such 
shoots are frequent on 
the roots of elm poplar 
plum and other fruit 
trees (X casionally 
adventitious buds are 
produced on the edges 
of leaves as in Bryo 
phyltum calyctnum (hg 
i‘5) Malaxts paludosa 
and various species of 
Asplentum and on the 
sunace of leaves, as 
in Ormthogalum ihyrso 
tdeum These are cap 
able of forrmng indc 
pendent plants Similar 
buds aio also made to appi-ar on the leaves of Begonta Gesnera 
Gloxima and Achimenes by wounding various parts of them ind 
placing them in moist soil, this is the methoa often pursueil by 
gardeners in their propag ition 1 he ipccacu mha jilant has been 
propagated by means of leaves inserted in the soil In this 
case the lower end of the leaf becomes thickened like a corm 
and from it roots arc produced and ultimately a bud and voung 
plant ^ 




Fig i5-~Leaf of Bryophyllunt calyci- 
tium pioducing buds along the margin, 
at the cxtitnutics of the prim iry veins 


STENBOCK, MAGNUS GUSTAFSSON, Count (1664-1717), 
Swedish soldier, was educated at Upsala and at Paris, chose 
the military profession, and spent some years in the service of 


the United Provinces Returning to Sweden he entered the 
army, and m 1688 became major He served with the Swedes 
m the Low Countries and on the Rhine, distinguishing him- 
self for skill and courage at Fleurus During the War of the 
Grand Alliance he was tmplo>ed not only m the field but also 
as a confidential agent m diplomatic missions Soon after 
wards as colonel of the Daleearhan regiment he led it in the 
astonishing victory of Narva He distinguished himself still 
more at Dunamunde, Klissow and Cracow In 1703 he fought 
the siutessful battle of Pultusk, and three >cars later, having 
reached the rank of general of infantry, wis made governor- 
general of the provime of Scania, which he delivered from the 
Danish invaders by the dci isive victory of Helsmgborg He was 
a great favourite with Charles XII m the earlier campaigns, 
but later the two drifted somewhat apart It is recorded that 
the king, before whom General Lagercroni accusid Stenbock 
of drunkenness, replied that “ Stenbock drunk was more capable 
of giving orders than Lagercrona sober ” His activities were 
not lonfined to war and diplomacy, the university of Lund 
was under his care for some > ears, and he had no mean skill as a 
painter and a poet He became councillor in 1710, and Charles 
gave him his field marshal’s baton in 1712 In the same year 
he invaded Mc< klenburg (with but 9000 men) m order to cover 
Stralsund lie won the brilliant aition of Gadebusch, but 
numbers prevuled against him in the end Cut off m Tonnmg 
he was forced to surrender after a gallant resistance, and passed 
into captivity hive years of harsh treatment m Copenhagen 
brought his life to a close m 1717 

See Lotnbom, Magni Stenbocks lefverne (1757-1765), Lilljestrale, 
Magnus Sttnbock {Helsmgborg 1890) 

STENCIL, a thin plate or sheet of metal, leather, pap^r or 
other material cut or pierced with a pattern or design, this is 
laid upon a surface and colour or ink is brushed or rubbed over 
It, thus leaving the ground colour of the surface imprinted with 
the design or pattern cut out In ceramics the stencil is pro- 
duced by coating the biscuit with a preparxtion which prevents 
the transfer-paper or enamelling from adhering to the surface 
at those parts where the original colour of the biscuit is to be 
preserved According to Skeat (E(ym Diet ,1910) the word stands 
for an earlier sHnsel, and is to be derived from Old French 
estincillcr, to sparkle, to powder with stars, an old term m 
heraldry, from Latm scintilla, a spark The same French word 
has given the English “ tinsel,” strips, disks or pieces of thin 
glittering metalli< substances used for the decoration of fabriis, 
hence any gaudy, showy and pretentious material or substance 

STENDAL, a town ol Germany, in the province of Prussian 
Saxony, pieturescjuely situated on the Udite 70 m W of 
Berlin on the mam line of railway to Hxnover and at the junction 
of lines to Bremen, Mxgdeburg and Wittcnberge Pop (1905), 
23,281 Among tlxe relies of its former importance are the 
cathedral, built in 1420-1424 (though origin illv foundedm 1188), 
restored m 1893 “ow housing the archaeological collection 
of the Altmark, the Gothic church of St Mary , founded in 1447, 
a ” Roland column ” of 1535, and two fortified gateways, dating 
from the 13th century The last form the chief remains of the 
ancient fortificMions, the site of which is now mostly occupied 
by promenades A monumert to the archaeologist Johann 
Joachim Wmckelmann (1717-1768) lommemorates his birth m 
the town Stendal is the seat of a large railwxy workshop, 
and carries on various branches of textile industry, besides the 
manufacture of tobacco, machinery, stoves, gold-leaf, &c Ihc 
earliest prmtmg-press in the Altmark was erected here, and 
published an edition of the Sachsempiegel in 1488 as its first 
book 

Stendal was founded in 1151 by Albert the Bear, on the site 
of a Wendish settlement, and soon afterwards acquired a muni- 
cipal charter Becoming capital of the Altm irk ind a frequent 
imperial residence, it rose to a considerable degree of prosperitv, 
in part recently restored to it by it, railway connexions When 
the mark was divided in 1258, Stendal became the seat of the 
elder or Stendal branch of the house of Ascania, which, however, 
became extinct in 1320 The original Wends were gradually 
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fused with the later Saxons, although the Platea Slavonica, 
mentioned in 1475, distinguished as the Wenden Strasse 

in 1567 The population still exhibits a marked Slavonic 
element 

beo GOtze, Ur/tundhche Geschtchte der Stadt btendal (btcndal 
1873) 

STBNO, NICOLAUS (1631-1686), Danish naturalist, was 
bom at Copenhagen in 1631, and studied medicine and anatom) 
in that city and in Pans After a penod of travel he settled in 
Italy (1666) at first as professor of anatomy at Padua, and then 
in Florence as house-physician to the grand-duke Jerdinand II 
of Tuscany He returned to his native city m 1672 to be 
come professor of anatomy, but, having turned Roman 
Catholic, he found it expedient to return to Florence, and was 
ultimately made apostolic vicar of Lower Saxony He died at 
Schwerin m Mecklenburg, on the 25th of November 1686 His 
fame rests on De soltdo tnira soltdum naturaliter contento, 
published at Florence in 1669 In this notable work Steno 
described various gems, minerals and petrifactions (fossils) 
enclosed within solid rocks He compared the fossil with the 
living organisms, and distinguished marine and fluviatile forma- 
tions He argued also in favour of the original horizontality 
of sedimentary deposits 

See Dt Nicola ^tenone e det suot studn g<.ologict tn Italia by G 
Capellini {1870) , K A von Zittcl’s History of Geology and Palaeon- 
tology (Eng ed , 1901) , and W J Sollas, m Sciewce Progress for Jan 
18^ 

STENOGRAPHY (from Gr o-tcvo?, close, narrow, and 
ypd<fitiv, to write), the system or art of writing by signs re- 
presenting single sounds or groups of sounds, single words or 
groups of words, sometimes also styled “ brachygraphy ” 
(Gr ^paxvi, short), it is a general term including all the various 
systems of shorthand writing (See Shorthand ) 

STENTOR, one of the Greeks before Troy (Ihad, v 783), 
whose voice was as loud as that of fifty men It is said that 
he came by his death as the result of challenging Hermes, the 
crier of the gods, to a contest Possibly, like Hermes himself, 
Stentor is a personification of the wind The name is used in 
modem times of any one possessing a particularly loud voice 
(stentorian) 

STENTOR, a genus of heterotnehous ciliate Infusoria (q v ), 
so named by R Oken It possesses a large moniliform meganu- 
cleus, accompanied by numerous micron uclei, and has a tmmpet 
shape, when at rest, anchored by pseudopodial outgrowths 
from the narrow end It is relatively large, and is much 
utilized to demonstrate myonemes, and had been also the object 
of interesting studies on regeneration, any piece, containing with 
a fragment of the meganucleus at least one micronucleus, 
n generating the whole animal (see Rfgeneration) S poly- 
niorphus often inhabits a gelatinous sheath and may be green 
with zoochlorella, it attains a length of in S cairuleus 
and tgneus are coloured blue and scarlet respectively by pigment 
granules in the ectosarc L R Lankester made a study of the 
pigment of the former (blue stentonn) 

STEPHAN, HEINRICH VON (1831-1897), German statesman, 
was born at Stolp, in Pomerania, on the 7th of January 1831 
From his earliest years he showed that talent for languages 
to which he owed so much of his success in life, and before 
he went to school had acquired a considerable knowledge 
of Italian, Spanish and English He was educated at the 
grammar school of his native town, and at the age of sixteen 
entered the service of the Prussian post offii e His promotion 
was rapid, he was transferred to East Prussia, and thence to 
Cologne Here he added to his salary by writing dramatic 
criticism, and here he obtained his first acquaintance with the 
system, or rather lack of system, which with its complication 
of charges made all international postal corresponclence so 
expensive and uncertain — a system which he was in later years 
to revolutionize After passing the examinations which ad- 
mitted him to the higher branches of the service he was tran'’- 
ferred to Frankfort-on-the-Odcr, and m 1856 to Berlin Many 
different stories are told of the manner in which his exceptional 
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knowledge of European languages was brought to the know- 
ledge of the postmaster-general, who at once saw that capacitv^ 
and attainments of the kind could best be used at headquarters 
During the next few years he was entrusted with very important 
duties, he was chosen as Prussian representative when a postal 
treaty was arranged with bpain and Portugal In 1864 he was 
given the task of reorganizing the postal service in the conquered 
duchies of Schleswig and Holstein, and in 1866 it fell to his lot 
to extend the Prussian s)stem to the newly annexed provinces, 
he had to take over and replace the system b) whu h for three 
hundred years the family of Ihurn and laxis had eondurted 
the postal service of central Germany He also found tunc to 
write works on the histoiy^ of postal matters, viz a History oj 
the Prussian Post Office (1859), and articles on the means of 
communication in ancient and medieval times, which appeared 
in Raumer’s Historisches Taschenbuch (1868) He was one of 
the invited guests at the opening of the Suez (anal, and in 
1872 published a work on modern hgApt 
In 1870, at the early age of thirU-nme, Stephen was made 
postmaster-general of the North German Confederation, and in 
the next year of the newly founded empire , m 1878, at the 
general reorganization of the imperial administration (see 
article Germanv) the post office was made a separate depart- 
ment, and his title was altered to that of secrctar) of state His 
great powers of organization were at oru e shown m the arrange- 
ment of the admirable Feld Post, which during the war with 
France maintained communication with the arm) in the field 
In eight months 89 000,000 letters, 2,500,000 post cards, 
and £10,000,000 in money passed through the department, and 
It was his boast that letters were delivered to and collected from 
the soldiers with almost unfailing regularity, sometimes even 
on the field of battle In this w ly he began what was the great 
work of his life, that of making the post office in the truest 
sense of the word popular, and henceforth he was unremittingly 
occupied in devising and adopting ntw contrivances for the 
convenience and use of the people The introduc tion of post 
cards was his first innovation In this he had been anticipated 
by Austria, but the idea was his own, and had been adopted 
by the Austrians m consequence of a suggestion made b) him 
at a postal conference in 1865 The development of the parcel 
post and of the s)stem of money oiders was his next work, and 
in this he was so successful that in 1883 the German post office 
dealt with 79,000,000 part els, while in all the other countries of 
the world togethe r only 52,000,000 went through the post W hile 
in this and other ways he extended the use of the post office at 
home, he gained a wider celebrity in being the chief promoter of 
the International Postal Union He presided at the first 
conference, which met at Bern in 1874 
The alacrity of Stephan’s intelligence and his enthusiasm for 
the institution over which he prt suit d were shown by thcreadmess 
with which he applied or took over all new inventions which 
might be of public service, such as telegraphs, telephones and 
pneumatic tubes His pride in the post olFue showed itself in 
the immediate interest whu h he took in the design and plan of 
the new offices wluch wire erected in all parts of Girman\, 
it was always his ambition that the post office in each town 
should be the most conspicuous and the handsomest of public 
buildings, even at the sairifice of economy He •warmly sup- 
ported Bismarck in his policy of extending and promoting 
national industry and foreign trade, and arranged the subsidies 
bv which a direct postal service was established between 
Germany and China and Australia His n itional feeling also 
showed Itself in the support whu h he gave to the movement for 
purifying the (lerman language of foreign words — but he did 
not alwa)s succeed in avoiding the exaggeration verging on the 
ridiculous into which this movement so easiJ) degenerates. 
While he stood aloof from ordinary partv politus, he was a 
frequent speaker in the Reichstag on the affairs of has own 
department, and was a member of the Bundesrat Though 
never on terms of intimate friendship with Bismarck, his mastery 
in his own department won for him the appreciation of the 
chancellor, and he was allowed more independence than most 
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of the officials By the power of working out broad and general 
principles m detail and idealizing the routine work of adminis- 
tration he may fairly be placed among the great administrators 
by whom (far more than by statesmen and politicians) the Prus- 
sian state has been built up, and he was singularly fortunate in 
that his life fell at a time when by perfecting the administration 
of the newly founded imperial post he took no small part in 
strengthening the national idea and binding together the German 
nation In 1897 blood-poisoning, arising from a wound in the 
foot, m ide amputation of the leg necessary, and he died from the 
effects of the opcntion, on the 8th of April 1897 

Sc( L Knickcbi.rf II v SUphan (Hcrhn 1897) (J W He) 
STEPHANITE, a mineral consisting of silver sulphantimonite, 
VgjSbSj, containing 685 % of silver, and sometimes of im- 
portance as an ore of this metal Under the name Schwarznz 
It was mentioned by G Agncola in 1546, and it has been 
variously known as “ black silver ore ” (Gcr Schwarzgul- 
tigerz), brittle silvcr-ore (Sprodglamerz), &c The name 
atephanite was proposed by W Haidingtr in 1845 in honour of 
the archduke Stephan of Austria, French authors use F S 
Beudant’s name psaiurose (from the Greek \padvp6<t, fragile) 
It frequently occurs as well-formed cr}stals, which are ortho- 
rhombic and occasiona'ly show induations of hemimorphism 
they have the form of six-sided prisms or flat tables terminated 
by large basal plan* s and often modified at the edge . by numerous 
pyramid-planes Twinning on the prism-planes is of frequent 
occurrence, giving rise to pseudo-hexagonal groups like those of 
iragonite The colour is iron-black, and the lustre metallic 
ind brilliant, on exposure to light, however, the crystals soon 
become dull The mineral has a hardness of 2J and is very 
brittle, the speiific gravity is 6 3 Stephanite occurs with 
other ores of silver in metallif rous veins Locilities which 
have yielded ^od crystallized specimens arc Freiberg and 
Gersdorf near Rosswein in Saxony, Chanarcillo m Chile, and 
exceptionally Cornwall In the Comstoik lode in Nevada 
mcusbive stephanite and argentite are important ores of silver 

(B J S) 

STEPHAHUS BYZANTINUS (Siephfn of Byzantium), the 
author of a geographical diction iry entitled ’E^voca, of which, 
ipart from some frxgments, we possess onlv the meagre epitome 
of one Hermolaus This work was first edited under the title 
llepi TrdXtwv (Aldus, Venue 1502), the best modern editions 
are by W Dindorf and others (4 vols , L ipzig, 18215), A Wester- 
mann (Leipzig, 1839), and A M intke (vol 1 , Berlin, 184c)) 
Hermolaus deciuates his epitome to Justinian, whether the first 
or second emperor of thet n ime is meant is disputed, but it 
seems probable that Stephanus flourished in the earlier part of 
the 6th (entury, under Justinim I Ihe chief fragments re- 
maining of the original work (whu h c crtamly contained lengthy 
quotations from classical authors and many interesting topo- 
graphical and historical details) arc preserved by Constantine 
Porphyrogennetos, De admimstrando ‘impnv\ th 33 (the 
irticle ’ifiripiai 8eo) and De thematibus, 11 10 (an ariiunt of 
bully), the latter includes a passage from the lornu poet Alexis 
on the Seven Largest Islands Another respect iblc fragment, 
Irom the artule to the end of A, exists in a MS of the 

Seguenan hbrary 

St< tht ec'tions of Westermann Hmdorf ami Meineke atxs/e 
noticed, the c’-licle Stephiniis lly/ant in tsmith s Dtchonary 
of Ancient Btog iphy \ol ui , E II Bunbury History of Ancient 
(jiography, 1 io» 135 i(,y, n 0(n) (171 (London 1881), Riese 

Dt Stepham Dyz'm aucton bus (Kiel 1S73), J GcfTckcn De Stephana 
Ihzantio (Gotti mm 1880), Sjnindon KontoKonts AinpewriKii th 
ra MriKi (Erlui^cn 1890), i^aul Sakolowski Fragmenta d b 
von B ,E Stomi)lm{,er Studien zu d EOyiKd 

STEPHEN, the “ pro^o-martvr ” (as he is called m certain 
MSS of Acts xxii 20), in some senses the greatest figure m 
primitive Christianity prior to Paul’s conversion, was one of 
^ the Seven ” (xxi 8, nowhere called deaeons ”) set over the 
‘ daily ministration ” towards the needy members of the 
J( rusalem community But, like Philip and perhaps others of 
his colleagues (vi 3) he hael higher gifts than his office would 
suggest We read that he was “ full of faith and of the Holy 


Spirit ” , and as his spiritual power scans to have shown itself m 
mighty deeds as well as words (vi 5, 8), he became a marked 
man m Jerusalem Himself a Jew of Greek Culture, he naturally 
tried to win over his fellow Hellenists (vi 9) 

It IS here that Stephen’s advance upon the Apostolic teachmg 
becomes apparent IIis special “ wisdom ” lay in greater 
insight into the merely relative nature and value of the externals 
of Israel’s religion, and particularly those connected with the 
Temple His fellow Hellenists were as a body eager to dis- 
prove the feeling of the native “ Hebrews ” that they were 
only half Jews, accordingly teaching which minimized the value 
of the sacred “ customs which Moses had delivered ” (vi 14)-^ 
by making salvation turn immediately upon faith m Jesus as 
Messiah — would cause deep resentment m such circles, in spite 
of their more liberal attitude to things non- Jewish They may 

have met Stephen’s appeal for faith m Jesus as Messiah by 
saying that full fellowship with God was theirs by observance 
of the Mosaic customs, centring in the lemple, wlueh in Jerusalem 
overshadowed men’s thoughts touchmg the Divine presence 
To this he would reply by warning them m Jesus’ own words, 
supported by those of the prophets, that the heart is the true 
seat of the Shekinah, and that if they refused God manifest 
in His Messiah, the final embodiment of Divine 1 ightcousrtess, 
no holy “ customs ” — no, not the Temple itself— could save 
them from the displeasure of the living (^d Nay, God might 
have to make good Messiah’s words as to His person being more 
essential to fellowship with God than the Temple itself (of 
Matt XU 6), which might even be destroyed, as it had been in 
the past, without loss to true religion In all this he was but 
reasserting the prophetic rather than the scribal view of the 
Mosaic Law and its institutions, viz that the inner spirit, that 
which could be written on the heart, was the only thing really 
essential But thev could not rise to this conception and treated 
his words as “ blasphemous against Moses and against God,” and 
roused “the people and the elders and the scribes” against him 
He was seized and brought before the Sanhedrin on the charge 
o' speaking “ agimst the Temple and the Law ” (vi ii~i ) 
Ills defence against th s twofold charge took the form of a 
survey of Israel’s religious past, with a view to show (i) that 
“ the God of Glory ” had c ovenant relations with their fore- 
fathers before they had either Holy Place (Land or Temple) 
or Law (vii 1-17), (2) that the first form of visib’e meetmg 
place between God and His people was far other than that for 
which absolute sanctity wa^ now claimed Nay, the form of 
“ the tabernacle of testimony in the wilderness ” (no Holy 
Lind) had more divine sanction ^ than any later Temple (44-47); 
(3) that, after all, the presence of “ the Most High ” was m no 
way bound up with any structure of human hands, as Isaiah 
witnessed (48-50) The moral of all this was plain Israel’s 
forms of fellow* hip with the Most High had all along been 
relative and subject to change Particularly was this so with 
the external forms of ciiltus then represented by the Temple 
Hence there was no “ blasphemy ” in suggesting that m the 
Messianic age >et another change might come about, and that 
observance of Temple services could pxove little as to acceptance 
with God Bat there is another and more actual line of pleading 
I his is found m the elaborate section dealing with the pc rson 
and work of Moses, the great lawgiver (17-38) — a section 
full of extru-biblical touches — followed by one on Israel’s 
hardness of heart towards him and the “living oracles” he 
mediated, together w ith its result, the Exile (39-4 3) Pure and 
original Mo«usm, embodied m Moses and his ministry to Israel, 
IS represented as something which in its lull spiritual intention 
had been frustrated by Israel’s stiffnec kc dness ( 39, 42 seq ) The 
figure of Moses is made to stand forth m ideal outlines, the 
thmlv veiled Christian application shining through “ This is 
that Moses who said unto the children of Israel, ‘ A prophet 

* The solemn language in v 44 suggests that to Stephen ^ to 
the writer to the Hebrews (and perhaps Hellenists generally) the 
Biblical Sanctuary as corre^ondmg to the heavenly archetype 
was more sacred than the Temple of Herod which owed wh^at 
sanctity it had to the older features it still preserc ed 
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shall God raise up unto you like unto me ’ This is he that 
was in the Church in the wilderness with the angel which spake 
to him m the Mount Sinai, and with our fathers, who received 
liVing oracles to give unto uS to whom our fathers would not be 
obedient, but thrust him from them, and turned back m their 
hearts ” (38 seq ) Here we have the very situation as between 
Stephen and his hearers, and it is made unmistakable by the 
speaker’s closmg words (51-53) They will have nothing to 
say to the greater Mediator of the Divine orai les m M( ssianic 
clearness and power But if so, tlie reason is not their fidelity 
to the Mosaic Law, but their infidelity to its spintual substance 
Had they kept the Law dutifully they Would hi\e believed on 
Him m whom true Mosaism was fulfilled and transcended 
In all this there are points both of contact and divergence 
lietween Stephen and Paul Alike they are champions of the 
“ spirit ” against the “ letter ”, and alike they t\x unbelieving 
Judaism with failure to keep the Law in its real sense But 
here difference begins Quite apart from the extemaJism of 
Temple wor'>hip, to which Paul never alludes, they start from 
different conceptions of the Law Stephen, the Hellenist, 
views it idealistically and with the spiritual freedom of the 
prophets and of Jesus Himself But Paul took it more strictly 
(see Paul) Ihus m spite of genei-al kinship of spirit, Stephen 
IS not really Paul’s forerunner He has no sense of antithesis 
between law and grace, and he makes no reference to the 
Gentiles It is rather the author of the Epistle to the Hebrews 
(<7 w ) who recalls Stephen Both deal largely with the lemple 
and Its worship, both expose the externalism of the legal rites 
of Judaism, as tending to spiritual unreality, and both view 
the Gospel as the sublimation of the Law on ideal lines Only, 
the later thinker contrasts even pure Mosaism with the Gospel 
of Christ, as old with new, as the Covenant of shadow with tW 
of reality 

As to the authenticity of Stephen’s speech, it is generally 
admitted to be accurate m substance, if not in the words that 
he uttered ^Ve may suppose it lived in the memory ot some 
associate in such discussions, who would often repeat its tenor 
in his work as one of the preachers scattered (viii 4, xi 19) 
by th( persecution which Stephen’s preaching brought on the 
Jerusalem communitj, particularly on its Hellenistic section 
iis most identified with the revolutionary aspect which faith 
in Jesus the Nazarene now for a time a sumed m public esti- 
mation (contrast n 47) It would finally be committed to 
writing, largely because it was so representative of the Hel- 
lenistic view of the relations of Judaism and Christianity As 
such It was given prominence in the book of Acts — a work which 
shows the greatness of the contributions to the Apostolic age 
not only of Paul, but also of the Hellenists, those mediators 
between Jews and Gentiles Possibly also Paul had spoken in 
I^uke’s hearing of Stephen’s martyrdom and his own close 
iclations to It (vii 58, 6o,cf vi 9) 

Stephen’s actual martyrdom is described as tumultuary m 
character, though the legal forms of stoning for blasphemy were 
observed (58) This is quite consistent with a trial before the 
Sanhedrin, nor is it inconceivable that an act exceeding the 
rights of that body undei the Romans should have taken 
place at the impulse of religious fanaticism Our knowledge of 
Jewish history is not full enough to warrant denial of the 
historicity of this feature of the narrative simply on the score 
of Its illegality Neither is there good reason to assume that 
1 he hearing be fore the Sanhedrin is a touch added by the author 
of Acts to the source on which he has drawn in the mam 

IiTERATURE — All requisite materials will be found in articles 
in the Ency Btb vol iv and Hauck's Realeneykl f protectant 
Theol u Ktrche, vol xix The former m particular examines 
the Midrashic elements (addiag to or diverging from the O T 
data) in Stephen’s speech the linguistic features of Acts VI i, vui 3, 
and various theories as to the source br sources used therein It 
also refers to the worthless legends touching Stephen's death and 
the finding of his relics* collected m Tallemont, Mimotres (Eng ed , 
1735). PP 353-359 (J V B) 

STEPHEN (1097 P-II54), king of England, was the third 
son of Stephen Henry, count of Blois and ( hartres, and, through 


his mother Adela, a grandson of William the Conqueror Born 
some time before iioi, he was still a boy when he was taken 
into favour by his uncle, Henry 1 of England Prom Henry 
he received the honour of knighthood and the county of Mor> 
tdin In 1118 he severed his connexion with Blois and Chartres, 
renouncing his hereditary claims in favour of his elder brother 
1 heobald But he acquired the county of Boulogne by inarrs - 
mg Matilda (c 1103-1153), the heiress of Count Eustace III 
and a niece of Henry’s first wife The old king arranged this 
match after the untimely loss of his son, William Athehng, in 
the tragedy of the White Ship, until 1125 Stephen was regarded 
as the probable heir to the English throne But the return of 
the widowed empress Matilda {qv)to her father’s court changed 
the situation Henry compelled Stephen and the rest of his 
barons to acknowledge the empress as their future ruler (1126) 
Seven years later these oaths were renewed , and m addition the 
ultimate claims of Matilda’s infant son, Henry of Anjou, were 
recognized (1133) But the death of Henry I found the empress 
absent from England Stephen seized the opportunity He 
hurried across the Channel and began to canvass for supporters, 
arguing that his oaths to Matilda were taken under coercion, 
and that she, As the daughter of a professed nun, was illegitimate 
IIc was raised to the throne by the Londoners, the official 
baronage and the clergy, his most influential supporters were 
the old justiciar, Robert, bishop of Salisbury, and his own 
brother Henry, bishop of Winchester Innocent H was in- 
duced by Bishop Henry to ratify the election, and Stephen 
thus cleared himself from the stain of perjury Two charters 
of liberties, issued m rapid succession, confirmed the King’s 
alliance with the Church and earned the good w ill of the nation 
But his supporters traded upon his notonous facility and the 
unstable nature of his power Extortionate concessions were 
demanded by the great barons, and particularly by Earl Robert 
of Glou ester, the half-brother of the empress The clergy 
insisted that neither their goods nor their persons should hie 
subject to secular jurisdiction Stephen endeavoured to free 
himself from the control of such interested supporters by 
creating a mercenary army and a royalist party This led at 
oiKc to a rupture between himself and Earl Robert (1 138), which 
was the signal for sporadic rebellions Soon afterwards the 
king attacked the bishops of Salisbury, Ely and Lincoln — a 
powerful family clique who stood at the head of the official 
baronage — and, not content with seizing their castles, sub- 
jected them to personal outrage and detention The result 
w.is that the clerg>^, headed by his brother, the bishop of Win- 
chester, declared against him (1139) In the midst of these 
difficulties he had left the western man hes at the mercy of the 
Welsh, and the defence of the northern shires against David 
of Scotland 1 ad devolved upon the barons of Yorkshire 
Stephen was thoroughly discredited when the empress at 
length appeared in England (Sept 30, 1139) 'Ihrough a mis- 
placed sense of chivalry he declined to take an opportunity of 
seizing her person She was therefore able to join her half- 
brother at Gloucester, to obtain recognition in the western and 
south-western shires, and to contest the royal title for eight 
years Stephen’s initial errors were aggravated bv bad general- 
ship He showed remarkable energy in hun-ving from one 
centre of rebellion to another, but he never venturi to attack 
the headquarters of the empress In 1141 he was surprised 
and captured while besieging I incoln Castle Hie empress m 
(onsequeme reigned for six months as “ Lad\ (Dofmna) of the 
English”, save for her faults of temper the cause of Stephen 
would never have been retrieved But, later in the year, his 
supporters were able to procure his release m exchange for the 
carl of Gloucester After an obstinate siege he expelled Matilda 
from Oxford (Dec 1142) and compelled her to fall back upon 
the west The next five years witnessed anarchy such as 
England had never before experienced Fnghnd north of the 
Ribble and the Tyne had passed into the hands of David of 
Scotland and his son. Prince Henrv , Ranulf earl of Chester 
was constructing an independent piincipality , on the west 
the raids of the Angevin party, m the east and midlands 
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the excesbCi) o£ ^udi reb-K us Oeplfrey cle Mandevilk, tail o£ 
Essex turned considerable duitncts into wildernesses Meanwhile 
Geofirey of Anjou, the husband of the empress, completed the 
conquest of Normandy {1144) In 1147 the situatioiji improved 
for Stephen, Robert of Gloucester, the ablest of the Angevin 
partisans, died, and the empress left England in despair But 
lier son soon appeared in England to renc\\ the struggle (1149) 
and conciliate new suppoiters Soon after his return to Nor- 
mandy Henry was invested by his father with the duchv (1150) 
lie succeeded to Anjou m 1151, next year he acijuirtd the 
duchy of Aquitaine by marnage. Stephen struggled hard to 
secure the succession for Eustace, his elder son But he had 
quarrelled with Rome respecting a vacancy in the see of York, 
the pope forbade the English bishops to consecrate Eustace 
(1151), and tnere was a general unwillingness to prolong the civil 
war Worn out by imessant conflicts, the kuig bowed to the 
inevitable when Henry next appeared in England (1153) 
Negotiations were opened, and ^Stephen’s last hesitations dis- 
appeared when Eustace was carried off by a sudden illness 
Late m 1153 the king acknowledged Henry as his heir, only 
stipulatmg that the earldom of Surrey and his private estates 
should be guaranteed to his surviving son, William. The king and 
the duke agreed to co-operate for the repression of anarchy, but 
Stephen died before t us work was more than begun (Oct 1154) 

On his great seal Stephen is represented as tall and robu'^t, 
bearded, aftd of an open countenance He was frank and 
generous , his occasional acts of duplicity were planned reluctantly 
and never carried to tbeir logical conclusion Iligh-spirited 
and proud of ’us dignity, he jved to repent, without being 
able to undo, the ruinous concessions by which he had con- 
ciliated supporters In warfare he showed courage, but little 
generalship, as a statesman he failed m his dealings with the 
Church, whidi he alternately humoured and thwarted He was 
a generous patron of religious foundations, and some pleasing 
anecdotes suggest that his personal character deserves more 
commendation than his record as a king 

See the Gtsta tephani Ricliard of Hexham iOlrod of Rievaux 
Relatto de iitandan' > and the cluoniclc ot Robert dc lorigni all 
111 R Hewlett s Chronicles of the Rtiens 0/ Stephen (jvols 
London, i8t)4-i889), Ordenc Vitalis’^s Hi’tUma ecclesta%Uca ed 
Le 1 ^ 6 vost (5 V0I9 , Pans 1838-1855) , William of Malmesbury s 
Historia novella od W Stubbs (London i88«;), John of Worcester s 
Continuation of Florence, td J II Wcavci (Oxford 1908), the 
Peterborough Chroniclt ed C Plummer (1892 1899) Of modern 
works see Miss K Norpato s England under the Angevin Kings vol 1 
(London, 1887), O KSssler’s Kaiserin Mathilda (Berlin 1897), 

H Rounds (ttofjrey de Mandeville (London 1892), H W C 
lavis's “ rile Anarchy of Stephen’s Reign " in Fng Hist Review 
for 1903 (H W C D ) 

STEPHEN, the name of nine popes 

Stephen I , bishop of Rome from about 254 to 257, followed 
T ucius I He withdrew from church lellowship with ( ypnan 
and certain Asiatic bishops on account of their views as to the 
necessity of rebaptizing heretics (t use b H E. \n 5, Cypr 
^PP 75) IS also mentioned as having insisted on the 

restoration of the bishops of Merida and Astorga, who had 
been deposed for unfaithfulness during persecution but after- 
wards had repented He is lommeraorated on August 2 His 
successor was Sixtus II 

Stephen II , pope from Mcrch 752 to April 757, was in 
deacon’s orders when chosen to the vacant see within twelve 
days after the death of Zacharias ^ Iht mam difficulty of his 
pontificate was m connexion with the aggressive attitude of 
Aistulf, king of the Lombards After unsuccessful embassies 
to Aistulf himself and appeals to the emperor Constantine, he, 
though m feeble health, set out to seek the aid of Pippin, by 
whom he was received m the neighbourhood of Vitry lo Brule in 
the beginmng of 754 He spent the winter at St Denis The 
result of his negotiations was the Frankish invasion of Aistulf’s 
territory and the famous “ donation ” of Pippin The death 
of Stephen took place not long after that of Aistulf He was 
succeeded by Paul I 

1 A pnest named Stephen, elected before him, died three days 
after, >mhoiit having received the episcopal consecration 


SiiTHEN HI pope from the 7th of August 768 to the 3rd 
of tebruary 772, was a native of Sicily, and, having come to 
Rome during the pontificate of Gregory III , gradually rose to 
high ofhee m the service of successive popes On the depositioa 
of Constantine II Stephen was chosen to succeed him Frag- 
mentary records are preserved of the council (April 769) at 
which the degradation of Constantine was completed, certain 
new arrangements for papal elections were made, and the 
practice of image-worship confirmed Stephen inclined to the 
Lombard rather than to the Frankish alliance He was suc- 
ceeded by Adrian I 

Stephen IV , pope from June 816 to January 817, suc- 
ceeded Leo 111 He did not continue Leo’s policy, which was 
more favourable to the clergy than to the lay aristocracy 
Immediately after his consecration he ordered the Roman 
people to swear fidehty to Louis the Pious, to wuom he found 
It prudent to betake himself personally m the following August. 
After the coronation of Louis at Reims in October he returned 
to Rome, where he died in the begmnmg of the followmg year 
His successor was Paschal I 

Stephen V , pope from 885 to 891, succeeded Adrian III , 
and was m turn succeeded by Formosus In his dealings with 
Constantinople m the matter of Photius, as also m his relations 
with the young Slavonic Church, he pursued the policy of 
Nicholas I His Italian policy wavered between his desire for 
the protection of the German king Arnulf against Guy of Spoleto, 
king of Italy, and fear of offending Guy Guy was crowned 
emperor m 891 

Sti-phin VI pope from May 896 to July /August 897, 
succeeded Boniface VI , and was m turn followed by Romanus 
His conduct towards the remains of Eormosus, his last pre- 
decessor but one (see Formosus) excited a tumult, which ended 
in his imprisonment and death by strangling 

Stsphin VII (January 929 to tebruary 931) and Stephen 
\ Hi, (July 939 to October 949) were virtually nonentities, who 
held the pontificate while the real direction of the pontifical 
state wa.s in the hands of Marozia and, afterwards, of her son 
Alberic, senator of the Romans 

Stephen IX , pope from August 1057 to March 1058, suc- 
ceeded Victor 11 (Gtbhard of Eichstadt) His baptismal name 
was Frederick, and he was a younger brother of Godfrey, duke 
of Upper Lorraine, marquis of Tuscany (by his marnage with 
Beatrue, widow of Boniface, marquis of 1 uscany) tredcrick, 
who had been raised to the cardmalate by Leo IX , acted for 
some time as papal legate at Constantinople, and was with 
Leo in his unlucky expedition against the Normans He shared 
his brother’s fortunes, and at one time had to take refuge from 
Henry III m Monte Cassmo Five days after the death of 
V^ictor II (who had made him cardinal-priest and abbot of 
Monte Cassmo) he was chosen to succeed him He showed 
great zeal m enforcing the Hildebrandine policy as to clerical 
celibacy, and was planning the expulsion of the Normans from 
Italy and the elevation of his brother to the imperial throne 
when he was seized by a severe illness He died at Florence 
on the 29th of March 1058 

STEPHEN I [St Stephen] (977-1038), king of Hungary, 
was the son of Geza, duke of Hungary, and of Sarolta, one of 
the few Magyar Christian ladies, who obtained the best teachers 
for her infant son These preceptors included the German 
priest Bruno, the Czech priest Radla, and an Italian knight, 
Iheodate of San Severino, who taught him arms and letters 
(a holograph epistle by Stephen existed in the Vatican Library 
as late as 1313) In 996 Stephen married Gisela, the daughter 
of Duke Henry II of Bavaria, and m the following year his 
father died and the young prince was suddenly confronted by a 
formidable pagan reaction under Kupa m the districts between 
the Drave and Lake Balaton Stephen hastened against the 
rebels, bearing before him the banner of St Martm of Tours, 
whom he now chose to be his patron saint, and routed the rebels 
at Veszprem (998), a victory from which the foundation of the 
Hungarian monarchy must be dated, for Stephen assumed the 
royal title unmediately afterwards In 1001 his envoy Asztrik 
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obtained Pc^e Silvester II ’s confirmation of this act of sove- 
reignty Silvester at the same time sent Stephen a consecrated 
crown, and approved of the erection of an md -pendent Hun- 
garian church, divided into the two provinces of Isztergom 
and B 4 cs But the power of pagan Hungary could not be broken 
m a day The focus of the movement was tlie Maros region, 
where the rebel Ajtony built the fortress of Marosvar The 
struggle proceeded for more than twenty-five years, the diffi- 
culties of Stephen being materially increased by the assistance 
rendered to the rebels by the Greek emperors, his neighbours 
since their reconc|uest of Bulgaria As early as 1015 Stephen 
had appointed the Italian priest Gellert bishop of Maros, but 
he was unable to establish the missionary in his see till 1030 
The necessit> of christianizing his heathen kingdom by force 
of arms engrossed all the energies of Stephen and compelled 
him to adopt a paafic policy towards the emperors of the East 
and West, When the emperor Conrad, with the deliberate 
intention of subjugating Hungary, invaded it in 1030, Stephen 
not onl> drove him out, but captured Vienna (now mentioned 
for the first time) and compelled the emperor to cede a large 
portion of the Qstmark (1031) Of the five sons borne to him 
liy Gisela, only Emeridi reached manhood, and this well- 
educated prince was killed by a wild boar m 1031 Stephen 
thereupon appointed as his successor his wife’s nephew Peter 
Orseplo, who settled in Hungary, where his mtngues and foreign 
ways made him extremely unpopular Stephen died at his 
palace at Esztergom m 1038 and was canonized m 1083 For 
an account of his epoch-making reforms see Hungary Htsiory 

See Gyula Puulur, Historv of the Hungarian Nation, vol 1 
(Hung , Pest, 1893), I^jos Bahes History of the Roman Catholic 
Church in Hungary vol 1 (Hung , Pest, i88g) Antal P6r, Life of 
S/ Stephen (Hung , Pest 1871) J^mos Kardcsonyi, Documents 
i ssued by Stephen 1 (Hung PCst, 1892), uUm life of St Gellert 
(Hung , Ptst, 1887), E Horn, 81 httenne, ren apostohque de Hongrte 
Pans, 1899), W J Winkler tie Ketrs/ynaki, I tta sancti Stepham 
Cracow, 1897) (K N B ) 

STEPHEN V. (1239-1272), king of Hungary, was the eldest 
son of B^la IV , whom he succeeded m 1270 As crown prince 
he had exhibited considerable ability, but also a disquieting 
restlessness and violence In 1262 he compelled his father, 
whom he had assisted in the Bohemian W ar, to surrender twentv- 
nme counties to him, so that Hungary was virtually divided 
into two kingdoms Not content with this he subsequently 
seized the southern banate of Macso, which led to a fresh war 
between father and son, in which the latter triumphed In 
1268 he undertook an expedition against the B'llganans, con- 
quering the land as far as Tirnova and styling himself hence- 
forth king of Bulgaria Stephen was a keen and circumspect 
politician, and for his future security contracted, during his 
father’s lifetime, a double ^ matrimonal alhance with the Nea- 
politan princes of the House of Anjou, the chief partisans of the 
pope He certainly needed exterior support , for on his accession 
to the Hungarian throne, as he himself declared, every one was 
his enemy This hostility was due to the almost universal 
opinion of western Europe that Stephen was a semi-pagan 
Ills father had married him while still a youth (c 1255) to 
Elizabeth, daughter of the Rumanian chieftain koteny, with a 
view to binding the Rumanians (who could put m the field 
16,000 men, see Huncarv //w/riry) more closely to the dynasty 
m the then by no means improbable lontmgency of a second 
Tatar invasion The lady was duly baptized and remained a 
Christian, but the adversaries of Stephen, especially Ottakar II 
of Bohemia, affected to believe that Stephen was too great a 
friend of the Rumanians to be a true Catholic Ottakar 
endeavoured, with the aid of the Magyar malcontents, to 
conquer the western provinces of Hungary, but after some suc- 
cesses was utterly routed by Stephen m 1271 near Mosony, 
and by the peace of Pressburg, the same year, relinquished all 
his conquests Stephen died suddenly on the 6th of August 

' Charles, the son of Charles of Anjou, was to marry Stephen’s 
daughter Mana, while Stephen’s Infant son LadislauS was to marry 
Charles's daughter Eliralxith Another of his daughters, Anna, 
marred the Greek emperor Andromeus Palaeologus. 


1272, just as he was raising an army to recover his kid 
nappied infant son Ladislaus from the hands of his rebellious 
\assals 

See ignaez Acs&dy, History of the Hungarian Realm, vol i. 
(Hung , Budapest, 1903) (R N B ) 

STEPHEN, SIR JAMES (1789-1859), English historian, was 
the son of James Stephen, master in chancery, author of The 
Slavery of the West India Colonies and other works, and was 
born m London on the 3rd of January 1789 He was educated 
at Trinity Hall, Cambridge, graduating B A in 1812, after 
which he studied for the bar and was called at Lincoln’s Inn 
He obtained an extensive practice as a chanetry barrister, 
being ultimately counsel to the colonial department and counsel 
to the board of trade In 1834 he became assistant under- 
secretary for the colonies, and shortly afterwards permanent 
under-secretary On his retirement in 1847 he was made a 
Rnight Commander of the Bath In 1849 he was appointed 
rtgius professor of modern history in tlie university of Cam- 
bridge, having already distinguished himself by his brilliant 
studies in ecclesiastical biography contributed to the Edinburgh 
Review, which were published that year under the title Essays 
tn Ecclesiastical Biography and Other Subjects , a 4th edition, 
with a short memoir, appeared in i860- He was also the 
author of Lectures on the History of France (2 vols, 1851, 3rd 
ed , 1857), and Desultory and Systematic Reading, a lecture 
(1853) He died at Coblentz on the 15th of September 1859 

STEPHEN, SIR JAMES FITZJAMES, Bart (1829-1894), 
English lawyer, judge and publicist, was born m London on the 
3rd of March 1829, the third child and second son of Sir James 
Stephen {qv) Fitzjames Stephen was for three years (1842- 
1845) at Eton, and for two years at Ring’s College, London 
In October 1847 he entered at Trinity College, Cambridge 
Notwithstanding exceptional vigour in mind and body, he did 
not attain any of the usual scholastic or athletic distinctions 
The only studies then seriously prosecuted in the university 
course were mathematics and classics Neither of these at- 
tracted him m their academical forms, nor did he care for com- 
petitive sport But his Cambridge time was fruitful in other 
ways He was already acquainted with Sir Henry Maine {q v ), 
SIX years his senior, and then newly appointed to the chair of 
civil law This acquaintance now ripened into a perfect friend- 
ship, which ended only with Maine’s death m i888 No two 
j men’s intellectual tempers ever presented a stronger contrast 
As Stephen himself said, it took them a long time to know 
when they really agreed Maine was subtle, swift and far- 
reaehing, Stephen was massive, downright, mdefatigable 
and sincere even to unnecessary frankness Their qualities 
were an almost exact complement of one another, but neither 
of them would take opinions on trust, or acquiesce in eximmon- 
place methods of avoiding difficulties, and it might have been 
said of either of them without exaggeration that, if all his 
technical and professional requirements could be taken away, a 
bom man of letters would be left By Maine’s introduction, 
Stephen became a member of the Cambridge society known as 
the Apostles, m form not very different from many other essay 
societies, m substance a body with an nnforraulated but mo^t 
individual tradition of open-mmdedness and absolute mutual 
tolerance in all matters of opinion Perhaps the golden age of 
the society was a few years before Stephen’s election, but it 
still contained a rt markable group of men who afterwards 
became eminent in such diffirent wa>s as, for instance, James 
Clerk Maxwell and Sir William Hircourt Stephen formed 
friendships with some pf its members, which were as permanent, 
though in few cases so little subject to external interruption, 
as hib intimacy with Maine Probably the Apostles did much 
to correct the formalism inevitabh me dent to the evangelical 
traditions of the first Sir James Stephen’s household 

After leaving Cambridge, Fitzjames Stephen, having practi- 
cally to choose between the Churi h and the bar, decided fot the 
bar He was called in 1854, after the usual haphazard prepara- 
tion which was then (and still practically is) considered in 
England alone, and even m England for one kind of learning 
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alontf, a sufficient introduction to the duties of a learned pro- 
fession His own ostirnate of ha strictly prbfessioual success, 
written down m later years, was that in spite of such training 
as he could get, rather than because of it, ha became a moderately 
successful advocate and a rather distinguished judge As to 
the former branch of the statement, it is correct hdt ombigaduh 
to th<ise who do not know the tacts Stephen’s work was always 
distinguished in quahty, though his amount of business was never 
great in quantity After his return from India and before 
he became a judge he had what is called a good practice, but 
still not a large one In his earlier years at the bar he was 
attracted by the stop-gap of journalism It was no common 
journalism, however, that enlisted Stephen as a contributor to 
the Saturday Review when it was founded m 1855 
company with Maine, Sir William Harcourt, G S Venables 
(a writer of first-rate quahty who never set his name to any- 
thing), C,S C Bowen,E.A Freeman, Goldwm Smith and others 
whose names have since become well known Strangely enough 
the first and the last books published by Stephen were selections 
from his papers in the Saturday Review {Essays by a Barrister, 
i86s, Anonymous, Horae sabbattcae, 1892) These volumes 
embodied the results of his studies among publicists and 
theologians, chiefly English, from the 17th century onwards 
They never professed to be more than the occasional products 
of an amateur’s leisure, but they were of greater value 
when they were first published than is easily rccogni/ed at 
this day by a generation familiar ^ith the rodouroes of later 
criticism. 

For exactly three years (i858-r86i)Stephen served as secretary 
to a royal commission on popular education, liliich vvas more 
fortunate than most commissions m having prompt effect given 
to Its conclusions In 18^9 he was appointed recorder of 
Newark In 1863 he published his GmereX View of the Cnmtnal 
Law of England (not altogether superseded by the second edition 
of 1890, which was practically a new book) This was really 
the first attempt that had been made since Blackstone to explain 
the principles of English law and justice in a literary form, 
and It had a thoroughly deserved success All this time Stephen 
kept up a great deal of miscellaneous writing, and the foundation 
of the Pall Mall Gazette in 1865 gave him a new opening He 
was one of the principal contributors for some years, and an 
occasional one till he became a judge So far he was a literary 
lawyer, also possibly with chances (diminished by his vehement 
dislike for party politics) of regular professional advancement, 
possibly not free from the temptation to turn wholly to literature 
The decisive point of his career was m the summer of 1869, 
when he accepted the post of legal member of council in India 
hitzjamcs Stephen’s friend Maine was his immediate predecess ir 
in this office Guided by Maine’s comprehensive genius, the 
government 6f India had entered on a period of systematic 
legislation which was to last about twenty years The materials 
for considerable parts of this plan had been left by Maine in a 
more or less forward condition Stephen had the task of work- 
ing them into their defihite shape and conducting the bills 
through the Legislative Council This he did with wonderful 
energy, with efficiency and workmanship adequate to the purpose, 
if sometimes rough ac-cording to English notions, and so as to 
leave his own individual mark m many plnoes The Native 
Marriages Act of 1872 was the result of deep consideration on 
both Maine’s and Stephen’s part The Contract Act had been 
framed in England by a learned commission (apparently not 
having much special Indian information, or not much regarding 
that which it had), and the draft was materially altered m 
Stephen’s hands before, also in 1872, it became law The 
Evidence Act of the same year was entirely Stephen’s own 
It not only consolidated the rules of judicial proof, but en- 
deavoured to connect them by legislative authority with a 
logical theory of probability set forth m the act itself This 
part of the act has been criticized both as to the principle (which, 
indeed, seems open to much doubt) and as to the success of the 
draftsman m applying it At any rate it is characteristic of 
Stephen’s anxietv never to shirk a difficulty To some extent 


the Contract Act may be charged with similar over-ambitien; 
but Its more practical defects are evidently due to the acceptance' 
by the original framers of unsatisfactory statements which, 
coming to India with a show of authority, naturally escaped 
minute criticism amid the varied business of the legislative 
department If the success of the later Anglo-Indian Codet 
has not been quite so complete as that of the Penal Code, they 
have, on the whole, done excellent service, and they are at leaS'^ 
as good as any European codification prior to the very recent 
achievements of scientific lawyers m Italy and Germany 
Besides the special work of legislation, Stephen had to attend 
to the current administrative business of his department, 
often heavy enough to occupy the whole of an ordinary able 
man’s attention, and he took his full share m the general delib- 
erations of the viceroy’s council His last official act was the 
publication of a minute on the administration of justice which 
pointed the way to reforms not yet fully realized, and is still 
most valuable for every one who wishes to understand the 
judiaal system of Bntish India. Stephen, mainly for family 
reasons, came home in the spring of 1872 During the voyage 
he made a pastime of meditating and writing a series of articles 
which took the form of his book entitled Liberty, Equality, 
Fraternity (1873 1874) — a protest against J S Mill’s neo- 
utihtarianism which was really in the nature of an appeal from 
the new to the old utilitarians, if any such were left, or per- 
haps rather to Hobbes It was, however, too individual to be 
systematic, and made no serious attempt at reconstruction 
Indian experience had supplied Stephen with the motive for 
his next line of activity, which future historians of thu ctxnmon 
law may well regard as his most eminent title to remembrance 
The government of India had been driven by the conditions 
of the Indian judicial system to recast a considerable part of 
the English law which had been informally imported Criminal 
law procedure, and a good deal of commercial law, had been 
or were being put in a shape intelligible to civilian magistrates, 
and fairly within the comprehension of any intelligent man 
who would give a moderate amount of pains to mastering the 
text of the new codes The rational substance of tlie law had 
been preserved, while the disorder and the excessive technicalities 
were removed Why should not the same procedure be as 
practicable and profitable m England ? It was Bentham’s 
ideal of codification, to be put in practice with the knowledge 
of actual business and legal habits, and the lark of which had 
made Bentham’s plans unworkable For the next half-do/en 
years Fitzjames Stephen was an ardent missionary in this 
cause The mission failed for the time as to the spec ific under- 
takings in which Stephen made his experiments, but it had 
a large indirect success which has not yet been adequately 
recognized Stephen published, by way of private exposition, 
digests m code form of the law of evidence and the criminal law 
There were transient hopes of an evidence act being brought 
before parliament, and m 1878 the digest of criminal law became 
a minister-al bill This was referred to a very strong judicial 
commission, with the addition of Stephen himself the revised 
bill was introduced m 1879 and 1880 It dealt with procedure 
as well as substantive law, and provided for a court of criminal 
appeal (after several years of judicial experience Stephen 
changed his mind as to the wisdom of this) However, no 
substantial progress was made In 1883 the part relating to 
procedure was brought m separately, and went to the grand 
committee on law, who found there was not time to deal with it 
satisfactorily m the course of the session Criminal appeal has 
since (1907) been dealt with, otherwise nothing has been done 
with either part of the draft code smee The historical materials 
which Stephen had long been collecting took permanent shape 
the same year (1883) History of the Criminal Law of 

England, which, though not free from inequalities and traces 
of haste, must long remain the standard work on the subject. 
A projected digest of the law of contract (which would have been 
much fuller than the Indian Code) fell through for want of time 
Thus, none of Stephen’s own plans of English codification 
took effect Nevertheless thty bore fruit indirectly Younger 
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men dealt with other chapters of the law m the systematic form 
of the Anglo-Indian codes, and a digest of the law of partner- 
ship by S’l Frederick Pollock, and one of the law of negotiable 
mstiuinents oySirM D Chalmers, who some time afterwards 
filled the post of legal member of council m India, became the 
foundation of the Bills of Exchange Act of i88a and the Piurtner- 
ship Act of 1890 Lord Herschell passed a Sale of Goods Act on 
sipwlar Imes, also drafted by Chalmers, in 1893 , and a Marine 
Insurance Act, prepared in like manner in 1894, finally became 
law in 1906 Nothing really stands in the way of a practically 
complete code of maritime and commercial law for the United 
Kmgdom but the difficulty of finding time in the House of 
Commons for non-contentious legislation, and whenever this 
IS achieved, the result will in substance be largely due to Sir 
James Stephen's efforts Meanwhile, in addition to lus other 
occupations, Stephen was an active member of the Metaphysical 
Society (see Knowles), and he carried on an intimate corre- 
spondence with Lord Lytton, then viceroy of India, during Uie 
critical period of the second Afghan War In connexion with tJie 
Metaphysical Scxiiety, and otherwise, Fitzjamcs Stephen took 
an active interest m many topics of current controversy. This 
led him to produce a great number of occasioral articles, of 
which a list may be found at the end of Sir Leslie Stephen’s Ltje 
The matters dialt with covered a wide field, from moclem history 
and politics, with a predilection for India, to philosophy, but the 
prevailing mood was theologico-pohtical All these writings 
Were forcible expositions of serious and thoroughly definite views, 
and therefore effective at the time and valuable even to those 
who least agreed with them As to the philosophical part of 
them, the grounds of discussion were shifting then, and have 
continued to shift rapidly Much of Stephen’s vigorous polemic 
has already incurred the natural fate of becoming as obsolete as 
the arguments against which it was directed Pure metaphy sical 
speculation, as an intellectual exercise, had little attnw tion for 
him, and, thou^ he was fully capable of impartial historical 
criticism, he seldom applied it outside the history of law 
In 1877 Stephen was made A Knight Commander of the Star 
of India, and in 1878 he received the honorary degree of D C L 
at Oxfoid Early m 1879 he was appointed judge of the queen’s 
bench division He held that office a little more than eleven 
years The combination of mature intellectual patience and 
critical subtlety whKh marked the great masters of the common 
law was not his, and it cannot be said that he made anv con- 
siderable addition to the substance of legal ideas His mind 
was framed for legislation rather than for systematic interpreta- 
tion and development Therefore he can hardly be called a 
great judge, but he was a thoroughly just and efficient one, 
and if none of his judgments became landmarks of the law, very 
few of them wore wrong Especially in criminal jurisdiction, 
he was invariably anxious that moral as well as legal justice 
should be done He found time, in 1885, to prodiue a book on 
the trial of Nuncomar, for the purpose of rehab ihtatmg Sir 
Elijah Impey’a memory against the attack made on him in 
Macaulay’s essay on Warren Hastmgs, which for most English 
readers is the first and last source of information on the whoU 
matter Mr G W Forrest’s later research in the archives of 
the government of India had tended to confirm the judicial 
protest, at any rate as regards Macaulay’s grosser charges 
The one thing of which Stephen was least ransble — among 
other things possible to a good man and a good citizen — was 
sparing himself He had one or two warnings whith a less 
energetic man would have taken more seriously In the spring 
of 1891 his health broke down, the chief symptom being sudden 
lapses of piemory of which he was himself quite unconscious 
In obedience to medical advice he resigned his judge'ihip in 
April, and was created a baronet He lived in retirement till 
his death on the irth of March 1894, having filled a not very long 
life with a surprising amount of work, of which a large proportion 
was of permanent value Perhaps the most individual part 
of Stephen’? character was his absolute smeentv He would 
not alloiy hynself evep innocent dissimulation, and this gave 
to those who knew him but slightly an impression of hardness 1 


which wa!> entirely contrary to his real nature bir James 
Steffen married, 1 Mary Richenda Cunningham in 1855 On 
hie death hie eldest son, Herbert, succeeded to the baronetcy 
A second son, of bnljiant Uterary promise, Jamesi Kenneth 
Stephen (1859-1892), died in hi? father’s lifetime his principal 
hterary achievements consisted two small volume? of verse — 
Lapsus calami and Quo Musa ' ietuhs, the former of which 
went through five editions m a very short tune The third son, 
Mr H L. Stephen, was appointed in 1901 judge of the High 
Court of Calcutta 

See Sir Leslie Stephen, Life of S%y James ritzjames Stephen 
(London, 1895), with bibliographical appendix, a. model biography 
same author s article m tlic Diet Nat. fStog , Letters with btogrorphtcal 
Notes, by his daughter, Carohue Emcha Stephen (1907) See also 
Sir C P liberty “ Sir James Stephen as a Legislator,"^ Law Quart 
Rev X 222 (F Po) 

STEPHEN, SIR LESLtE (1832-1904), English biographer 
and literary critic, grandson of James Stephen (175^1832), 
i master m chancery, a friend of Wilberfprce, and author of a 
book called Slavery Ddineated, and son of Sir James Stephen 
(1789-1859), colonial ' under secretary for many years, and 
author of Essays on Ecclesiastical Biography, was born at Ken- 
sington Gore on the 28th of November 183a At his father’s 
house he saw a good deal of the Abolitionist? and other members 
of the Clapham sect, and the Macaulays, James Speddmg, 
Sir Henry Taylor and Nassau Senior were mtimale friends of his 
family After education at Eton, King’s College, London, 
and Trinity Hall, Cambni^ge, where he ^aduated B A (20th 
wrangler) 1854, M A 1857, Stephen remained for several jears 
a fellow and tutor of his college He has recounted the experi- 
ences of a resident fellow at that period in a delightful chapter 
in his Life of Fawcett as well as in some less formal Sketches from 
Cambridge By a Bon (1865) These sketches were reprinted 
from the Pall Mall Gaiette, to the proprietor of which, George 
Smith, he had been mtroduced by nis brother (Sir) James 
FiUjames Stephen It was at Smith’s house at Hampstead 
that Stephen met his first wife, Harriet Marion (d 1875), 
daughter of W M Thackeray, after her death he married 
Julia Prinsep, widow of Herbert Duekworth While still a 
fellow he had taken holy orders, which he relinquished in March 
1875 the passing of the Clerical Disabilities Aet In the 
meantime (after a' visit to America, where he formed lasting 
friendships with Lowell and Eliot Norton) he settled in London, 
and wrote largely, not only for the Pall Mall Gazette and the 
Saturday Review, but also for Fraser, Macmillan, the Fortnightly 
and other periodicals. He was already known as an ardent moun- 
lameer, as a contributor to Peaks, Passes and Glaciers (1862), 
and as one of the earliest presidents of the Alpine Club, when in 
1871, as a vindication in some sort of the mountaineering mania, 
and as a commemoration of lus own first ascents of the Sehreik- 
hom and Rothhom, he pubhslied his fascmating Playground of 
Europe (republished with additions, 1894) In the same )ear 
he was appointed editor of the Cornhtll Magazine, the reputation 
of which he maintained by enlisting R L Stevenson, Thomas 
Hardy, W F Norns, Hinrv James and James Payn among 
his contributors During the eleven years of his editorship, 
in addition to three sharp and penetrating volumes of critical 
studies, reprinted mainly from the Cornhill under the title of 
Hours in a Library (1874, 1876 and 1879), and some Essays on 
Freethnhng and Plain Speaking (1873 and 1897, with intro- 
ductorv tssajsb) J Br^ceand H Paul), which included the verv 
striking “A Bad Five Minutes m the Alps” (reprinted from 
Fraser aijd the Fortnightly m 1873), he made two valuabh 
contributions to philosophical history' and theoiy. The History 
of English Thought in the Eighteenth Century (1876 and 1881) and 
The Science of Ethics (1882), the second of these was extensively 
adopted as a textbook on the subject The first was generally 
recognized as an important addition to philosophical literature, 
and led immediately to Stephen’s election at the Athenaeum 
Club in i87;j, In 1879 ^ Sunday Walking Club, 

which contained well-known names, among them Sir F Follock. 
F. W Maitland, Croom Robertson and Cotter Morisor 
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Iti the airtumn of 1882 he abandoned the direction of the 
Comhilt to James Payn, having accepted the more responsible 
duty of the editor of the Didtonary of Nattoncd Btogi^aphy, 
for the first planning and conception of which he was largely 
responsible The first voluriie M the Didtonary was pubhshed 
in January 1885, and twenty quarterly volumes followed under 
Stephen’s sole editorship Five volumes were then published 
under the loint editorship of Leslie Stephen and of Mr Sidney 
Lee, Whom he had appointed as his assistant in Marth 1883 
Early m 1891, after eight and a half years’ service, Stephen, 
whose health had been impaired by the labour inseparable 
from the direction of such an undertaking, resigned the responsi- 
bility to his coadjutor Not a trained historian, he often found 
it difficult to curb his impatience with Carlyle’s old enemy Dryas- 
dust Fortunately for the success of the work, re-establishtd 
health enabled him to remain a contributor to the Dictionary 
Ambng his lives are those of Addison, llohngbroke. Burns, 
Charlotte Bronte, Byrotl, Carlvle, Marlborough, Coleridge, 
Defoe, Dickens, Dryden, Fielding, George Eliot, Gibbon, Gold- 
smith, Hobbes, Hume, John^n, Landor, Locke, Macaulay, the 
two Mills, Milton, Pope, Scott, Swift, Adam Smith, Thackeray, 
Warburton, Wordsworth and Young Many of these are salted 
with irony, and most of them arc characterized by felicitous 
phrases, by frequent flashes of insight (especially of the sardonic 
order), and by the good fortune which attends a consummate 
artist in his special craft His particular style of treatment 
is more appropriate, perhaps, to the sclf-complacent worthies 
of the i8tli century tnan to quictists such os Law and Words- 
worth, but where space demands that a character should be 
inscribed upon a cherry-stone, Stephen seldom if ever failed to 
rise to the occasion For the “ English Men of Letters ” he 
wrote lives of Swift, Pope and Johnson — the last well described 
as " the peerless model of short biographies ” — and subsequently 
George Eliot and Hobbes (1904) During his tenure of the 
editorship of the Dictionary he was appointed first Clark lecturer 
at Cambridge (1883), and lectured upon his favourite period — 
Btrkefey, Mandeville, Warburton and Hume, a few years later, 
upon one of several visits to his intimate friends and old corre- 
spondents, Norton and Lowell, he received (1890) a doctor’s 
degree from Harvard University After Lowell’s death m 1891 
Stephen was mainly instrumental in having a memorial wmdow 
placed in Westminster Abbey 

In 1885 brought out his standard Life of Fawcett, in 1893 
his Agnostic's Apology and other Essays, and in 1895 the Life of 
his brother. Sir James Fitzjamcs Stephen, which, less essayistic 
in manner than the Life of Fawcett, contains his most finished 
biographical work In the same year, in succession to Lord 
Tennyson, Stephen was elected president of the London Library, 
and shortly afterwards appointed a trustee of the National 
Portrait Gallery Some of his experiences as an editor were 
embodied m Studies of a Biographer, issued m 1898, while m 
1900 appeared an important work which he had long had in 
preparation m continuation of his En'lish Thought in the 
Eighteenth Century, entitled The English being full- 

length studies of Benlham and the two Mills As a thinker 
Leslie Stephen showed himself consistently a follower of 
Hume, Bentham, the Mills and G H Lewes, but he accepted 
the older utilitarianism only as modified by the application of 
Darwmian principles, upon lines to some extent indicated by 
Herbert Spencer (sec Ethics) The negative character of his 
teaching, his anti-sacerdotal bias, his continual attitude of 
irony, and even the very subtlety of his thought, have co- 
operated to retard the recognition of his value as rivalled only 
by Bagehot among critics of the' incisive school For blowing 
the froth off the flagon of extravagant or inflated eulogy he 
certainly met no equal m his generation Voluminous os his 
work is. It IS never dull While making self-depreciation a fine 
art, and perpetually* laughing in his sleeve at the literary bias 
and the literary foible, he fulfilled with exceptional conscience the 
literary duty of never writing below his best Brought up in a 
rigid and precise school which scorned all pretence and dis- 
couraged enthusiasm as the sign of an ill-regulatcd mind, he 


produced no magnum opus, but he enriched English literature 
with a fine gallery of literary portraits, not all of them perhaps 
wholly accurate, but restrained, concise and always significant 
Besides being a member of the Metaphysical Society, he was for 
some years president of the Ethical Society (many of his addresses 
to which were published as Soaal Rights and Duties m 1896) 
In addition to his separate works, he superintended a large 
number of editions, among them Clifford’s Essays (1879), 
Fielding (1882), Richardson (1883J, Payn’s Backwater of Life 
(1899), and J R Green’s Letters (1901) In 1896 he wrote a 
memoir of his friend James Dykes Campbell for the second edition 
of Campbell’s Coleridge, and in 1897 he contributed a preface 
to the English translation of The Early Life of Wordsworth, by 
M Legouis 

His name was included m the Coronation honours list of 
June 1902, when he was made K C B In December of this 
year he had to undergo an operation, after which his health 
began to wane rapidly In 1903 his Ford lectures, one last 
lummous talk about the i8th century, were delivered by his 
nephew, H L Fisher He told a nurse that his enjoyment 
of books had begun and would end with Boswell’s Johnson 
Lake Johnson, under a brusque exterior and a coltish temper, 
he concealed a sympathetic and humorous soul In spite of 
“ natural sorrows ” — the loss of two much loved wives, he 
pronounced his life to have been a happy one He died at his 
house, 22 Hyde Park Gate, on the 22nd of February 1904, and 
his remains were buried at Golders Green A Leslie Stephen 
memorial lectureship was founded at Cambridge m 1905 Under 
an austere form and visage Stephen was m reality the soul of 
susceptibility and of an almost freakish fun This is shown 
very clearly m the fantastic marginal drawings with which he 
delighted to illustrate his life for the amusement of young 
people 

Sec Life and Letters, by F W Maitland (1906), and DtcHonary 
of National Biography, postscript to Statistical Account in the 1908- 
1909 reissue (T Sb ) 

STEPHEN BAR SUDHAILE, a Syrian mystical writer, 
who flourished about the end of the 5th century AD The 
earlier part of his career was passed at Edessa, of which he may 
have been a native ^ He afterwards removed to Jerusalem, 
where he lived as a monk, and endeavoured to make converts 
to his peculiar doctrines, both by teaching among the commumtv 
there and by letters to his former friends at Edessa He was 
the author of commentaries on the Bible and other theological 
works Two of his eminent contemporaries, the Monophysitcs 
Jacob of S?rugh (451-521) and Philoxenus of Mabb6gh(d 523), 
wrote letters m condemnation of his teaching His two mam 
theses which they attacked were (1) the limited duration of the 
future punishment of sinners, (2) the pantheistic doctrine that 
“ all nature is consubstantial with the Divine essence ” — that 
the whole universe has emanated from God, and will in the end 
return to and be absorbed m him 

The fame of Stephen as a writer rests on his identification with 
the author of a treatise which survives m a single Syriac MS (Bnt 
Mus Add MSb 7189, written mainly in thbx 3th century), The book 
of Hierotlitius on the hidden mysteries of the house of God " The 
work clauns to have been composed in the 1st century a d by a 
certain Hicrotheus who was the disciple of bt Paul and the teacher 
of DioAysius the Areopagite But, like the works which pass under 
the name of Dionysius, it is undoubtedly pseudonymous, and most 
byriac writers who mention it attribute it to Stephen An interesting 
discussion and summary of the book have been given by A L 
Frothingbam {Stephen bar Sudhatli, Leiden, 1886), but tiie text 
13 still (1910) unpublished From Frothingham's analysis we 
learn that the work consists of five books, after briefly describing 
the origin of the world by tmanation from the Supreme Good it is 
mainly occupied with the description of the stages by which the 
mind returns to union with God, who finally becomes ' all m all '* 

To describe the contents in a few words at the beginning we find 
the statement regarding absolute existence, and the emanation from 
primordial essence of the spiritual and material universes then 
comes, what occupies almost the entire work, the experience of 


* He 13 described as " btophen the Edessene ” in the 8th century 
MS which contains the letter of Philoxenus to Abraham and 
Orestes 
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the mind in search of perfection during this life ‘ IhUalljr cojnoa 
thfe descnption of the various phases of existence as the mind nsqs 
into complete union with, and ultimate absorption into, the pnraitive 
essence The keynote to the experience of the mind is its absolute 
identification witn Christ, but the son finally resigns the kingdom 
unto the Father, and all distinct existence comes to an end, being 
lost m the chaos of the Good ” (Frothingham, p 92) One of the 
most curious features of the work is the misguided skill with which 
the language of the Bible is pressed into tlio service of pantheistic 
speculation In this and other respects the book harmonizes Will 
with the picture of Stephen's teaching afforded by the letter of 
Philoxenus to the Edessene pnests Abradiam and Oresti s (Frothing- 
ham, pp 28-48) The Book of Hterotheus is probably an original 
Synac work, and not translated from Gruk Its relation to the 
pseudo-Dionysian literature is a difficult question , probably 
Frothingham (p 83) goes too far in suggesting that it was prior 
to all the pseudo-Dionysian writings (cf Ryssel in Zettscknft fur 
Kirohengesckichte) 

The unique MS in wluch the book of Hierotheus survives furnishes 
along with its text the commentary made upon it by Theodosius, 
patriarch of Antioch (887-896), who appears to have sympathized 
with its teaching A rearrangement and abridgment of the work 
was made by the great Monophysite author Barhebraous (1226- 
128b), who expunged or garbled much of its unorthodox teaching 
It IS interesting to note that the identical copy which tic used is 
the MS which now survives in the British Museum (N M ) 

STEPHEN (KTVAN) BATHORY (1533-1586), king of 
Poland and prince of Transylvania, the most famous member 
of the Somly6 branch of the ancient Bathory family, now 
extinct, but originally almost coevil with the Hungarian 
monarchy IstvAn Bathory spent his early years at the court 
of the emperor Ferdinand, subsequently attached himself to 
Janos Zapolya, and won equal renown as a valiant lord-marcher, 
and as a skilful diplomatist at the imperial court Zapolya 
rewarded him with the voivodeship of Transylvania, and as the 
loyal defender of the rights of his patron’s son, John Sigismund, 
he meurred the animosity of the emperor Maximilian, who 
kept him m prison for two years On the 25th of May 1571, 
on the death of John Sigismund, BAthory was elected prince 
of Transylvama by the Hungarian estates, m spite of the opposi- 
tion of the court of Vienna and contrary to the wishes of the 
late prince, who had appointed Caspar Bdkesy his successor 
B^kesy insisting on his claims, a civil war ensued m which 
BAthory ultimately drove his rival out of Transylvama (1572) 
On the flight of Henry of Valois from Poland m 1 574, the Polish 
nobility, chiefly at the instigation of the great chancellor, Jan 
Zamoyski, elected BAthory king of Poland (1575) m opposition 
to the emperor Maximilian, the candidate of the senate On 
hearing of his altogether unexpected elevation, BAthory sum- 
moned the Transylvanian estates together at Medgyes and 
persuaded them to elect his brother Christopher prince m his 
stead, then hastening to Cracow, he accepted the onerous 
conditions laid upon him by the Polish Diet, espoused the 
princess Anne, the elderly sister of the last Jagicllo, Sigismund 
II , and on the ist of May was crowned with unprccedi nted 
magnificence At first his position was extremely difficult, 
but the sudden death of the emperor Maximilian at the very 
tnoment when that potentate, m league with the Muscovite, 
was About to invade Poland, completely (hanged the face of 
things, and though Stephen’s distrust of the Habsbiirgs re- 
mained invincible, he consented at last to enter into a defensive 
alliance with the empire, which was carried through by the 
papal nuncio on his return to Rome in 1578 The leading events 
of Stephen BAthory’s glorious reign can here only be briefly 
indicated All armed opposition collapsed with the surrender 
of Danzig “ The Pearl of Poland,” encouraged by her immense 
wealth, and almost impregnable fortifications, as well as by the 
secret support of Denmark and the emperor, had shut her gates 
against the new monarch, and was only reduced (Dec 16, 
1577) after a six months’ siege, beginning with a pitched battle 
beneath her walls m which she lost 5<x)o of her mercenaries 
Danzig was compelled to pay a fine of 200,000 guldens, but her 
csyil and religious liberties were wisely confirmed Stephen 
was now able to devote himself to foreign affairs The difficul- 
ties with the sultan were temporarily adjusted by a truce signed 
on the 5th of November 1577, and the Diet of Warsaw was 


persuaded to grant Stephen subsidies for the inevitable war 
against Muscovy Two campaigns of i^Caring marcHCs, and 
still more exhausting sieges, ensued, m which BAthory, although 
repeatedly hampered by the parsimony of the Diet, was uniformly 
successful, his skilful diplomacy at the same time allaying th 
suspicions of the Porte and the emperor In 1581 Stephen 
penetrated to the very heart of Muscovy, and, on the 22nd of 
August, sat down before the ancient city of Pskov, whose vast 
size and imposing fortifications filled the little Polish army with 
dismay But the king, despite the murmurs of his own officers, 
and the protestations of the papal nuncio, Posstvino, whom the 
Curia, deluded by the mirage of a union of the churches, had 
sent expressly from Rome to mediate between the tsar and the 
king of Poland, closely besieged the cit> throughout a winter 
of arctic seventy, till, on the 13th of December 1581, Ivan the 
Temble, alarmed for the safety of the third city m his 
empire, conduded peace at Zapoli (Jan 15, 1582), thereby 
ceding Polotsk and the whole of I ivonia The chief domestic 
event of ‘Stephen’s reign was the establishment in Poland of the 
Jesuits, who alone had the intelligence to understand and 
promote his designs of uniting Poland, Muscovy and Tran- 
sylvania mto one great state with the object of ultimately 
expelling the Turks from Europe The project wes dissipated by 
his sudden death, of apoplexv, on the 12th of December 1586 

See I rolkov\ski. The fdartial Exploits of Stephen Bdthory (Pol , 
Cracow, 1887), Paul PicrUng, IJn Arbitrage pontifical att xin " 
Slide (Brussels, 1890) , I ajos Szadeezky, Stephen Bdthory’s Election 
/e //ic Crown 0/ Po/artii (Hung , Budapest, 1887) (K In B) 

STEPHENS, ALEXANDER HAMILTON (1812-1883), Ameri- 
can statesman, vice-president of the Confederate States during 
the Civil Wtir, was born in Wilkes (now Taliaferro) county, 
Georgia, on the nth of February 1812 He was a weak and 
sickly (hild of poor parents, ancl from his sixth to his fifteenth 
year, when he was left An orph u1, he worked on a farm After 
his father’s death he went to live with an uncle m Warre.i 
county The superintendent of the local Sunday school sent 
him to an academy at Washington, Wilkes county, for one year, 
and in the following year (182^ he was sent by the Georgia 
Educational Society to Franklin College (university of (acorgia), 

I where he graduated m 1832 Deciding not to enter the ministry, 

' he paid back the money advanced by the society He was a 
schoolmaster for about two years, and then, after studying law 
^ for less than four months, was admitted to the bar m 1834 
I Although delicate m health, his success at the bar was immediate 
' and remarkable In 1836 he was elected to the Georgia house 
of representatives after a campaign in which he was vigorously 
opposed because he had attacked the doctrine of nullification, 
and because he had opposed all extra-legal steps against the 
abolitionists He was annually re-elected until 1841, m 1842 
he was elected to the state senate, and in the following year, 
on the Whig ticket, to the national House of Representatives 
In this last body he urged the annexation of Texas, chiefly as a 
means of achieving more power for the South in Congress 
He was denounced as a traitor to his party because of his support 
of annexation, but he later became the leader of the Whig 
opposition to the war with Mexico He vigorously supported 
the compromise measures m 1850, and continued to act with 
the Whigs of the North until they, in 1852, nominated General 
Winfield Scott for the presidency without Scott’s endorsemtn' 
of the compromise Stephens and other Whigs of the South 
then chose Daniel Webster, but a little later they joined the 
Democrats In 1854 Stephens helped to secure the passage 
of the Kansas-Nebraska bill Before the Georgia legislature 
m November i860, and again in that state’s secession con- 
vention in January 1861, he strongly opposed secession, but 
when Georgia seceded he “ followed his state,” assisted m form- 
ing the new government, and was elected vice-president of the 
Confederate States He greatly weakened the position of the 
Confederacy by a speech delivered at Savannah (March 21 
1861) in which he declared that slavery was its Corner-stone 
Throughout the war, too, he was so intensely concerned about 
states’ rights and civil liberty that he opposed the exercisd of 
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qxtra*consUtutionaJ war powers by President Jefferson Da-yis 
kst the freedom for which the South was fighting should be 
destroyed His pohcy was to preserve constitutional govern- 
ment m the South and strengthen the anti-war party m the 
North by convincing it that the Lincoln administration had 
abandoned such government, to the same end he urged, m 
1864, the unconditional discharee of Federal prisoners m the 
South, Stephens headed the Confederate commission to the 
po.ice conference at Hampton Roads m February 1865 In 
the following May, after the fall of the Confederacy, he was 
arrested at his home and taken to Fort Warren, m Boston 
Harbour, where he was confined until the 12th of October 
He accepted the issues of tne war as a practical settlement of 
the question of secession, exercised a beneficent mfluence on 
the negroes of his section, and promoted reconciliation between 
the North and the South In 1866 he was elected to the United 
States Senate, but was not permitted to take his seat He 
was a representative in Congress, however, from 1873 1882, 

and was governor of Georgia m 1882-1883, dying in office, at 
Atlanta, on the 4th of March 1883 He was remarkable for 
both his moral and physical courage, and m politics was notable 
for his independence of party From 1871 to 187-^ he edited 
the Atlanta Daily Sun,axid he published A Constitutional View 
of the Late War between the States (2 vols , 1868-1870), perhaps 
the best statement of the southern position with reference to 
state sovereignty and secession, The Reviewers Reviewed { i&t 2), 
a supplement to the preceding work, and A Compendium, of the 
History of the United States (1875, cd , 1883) 

See Louis Pimdleton, Alexander H Stephens (Philadelphia, 1908) , 
R M Johnston and W H Browne, Life of Alexander H Stephens 
(^Philadelphia, 1878 new ed , i88s) , and Henry Cleveland, Alexander 
tl Stephens in Public and Prtiale, with Letters and Speeches (Phila- 
delphia, 1806) 

STEPHENS, JOHN LLOYD (1805-1852), American traveller, 
was born on the 28th of November 1805, at Shrewsbury, New 
Jersey Having been admitted to the bar, he practised for 
about eight years m New York City Li 1834, the state of his 
healfh rendering it advisable that he should travel, he visited 
Europe, and for two years made a tour through many countries 
of that continent, extending his travels to Egypt and Syria 
On his return to New York he published m 1837 (under the name 
of “ George ” Stephens) Incidents cf Travel in hgypt, Arabia 
Peiraea, and the Holy Land This work was followed next year 
by the publication of Incidents of Travel in Greece, Turkey, 
Russia and Poland In 1839 Stephens arranged with I rederick 
Catherwood of London, who had accompanied him on some of 
his travels, and illustrated the above-mentioned pubhcations, 
to make an exploration m Central America, with a view to 
discovering and examining the antiquities said to exist there 
Stephens, meantime, was appointed to a mission to Central 
America The jomt travels of Stephens and Catherwood occupie I 
borne eight months m 1839 and 1840 As the result of these 
lesearches Stephens published in 1841 Incidents of Travels tn 
( tnlral America, Chiapas and Yucatan In the autumn of 1841 
the two travellers made a second exploration of Yucatan, and 
a work followed in 1843 — Incidents of Travel in Yucatan This 
work describes the most extensive travels executed till that date 
by a stranger m the penmsuU, and, as the author claims, 
“ contains account of visits to forty-four rumed cities or places 
in which remains or vestiges of ancient populations were found ” 
It enjoyed a wide popularity, and Stephens was urged to prose- 
cute his researches of American antiquities m Peru, but was 
disinclined to so distant an expedition He became a director of 
the newly-formed American Ocean Steam Navigation Company, 
which established the first American line of transatlantic 
steamships. He visited Panama to reconnoitre the ground with 
a view to the construction of a railway across the isthmus, and, 
first as vice-president and then as president of the Panama 
Railway Company, spent the greater part of two years in 
superintending the project His | health was, however, under- 
mined by exposure to the climate of Central America, and he 
died at New York on the loth of October 1852 


STEPHENSON, GEORGE (1781-1848), English engineer, was 
the second son of Robert Stephenson, fireman of a colUery 
engine at Wylam, near Newcastle, where he was bom on the 
9th of June 1781 In boyhood he was employed as a cowherd, 
and afterwards he dr6ve the gmhorse at a colliery In his 
fourteenth year he became assistant fireman to his father at a 
shilling a day, and m his seventeenth year he was appointed 
plugman, his duty being to attend to the pumping engine As 
yet he was unable to read, but, stimulated by the desire to obtain 
fuller mformation regardmg the inventions of Boulton and W'ltt, 
he began in his eighteenth year to attend a night school and 
made remarkably rapid progtess In 1801 he obtained a situa- 
tion as a brakesman, in 1802 he became an cnginemtin at Willmg- 
ton Quay, where he took up watch and clock cleaning, and m 
1804 he moved to Killingworth, where m 1812 he was appointed 
engme-wright at the High Pit at a salary of £100 a year It was 
at Killingworth that he devised his miner’s safety Jamp, first 
put to practical tests m the autumn of 1815, at the same time 
that Sir Humphry Davy was producing his lamp There was 
considerable controversy as to which of the two men was entitled 
to the honour of having first made an invention which was 
probably worked out independently, though simultaneously, by 
both, and when the admirer® of Davy m 1817 presented film with 
a service of plate, those of Stephenson countered with an addoess 
and fjooo early m 1818 In 1813 his interest m the experiments 
with steam traction that were being earned on at Wylam led 
lum to propose an experiment of Gie same kind to the pro- 
prietors of the Killingworth colliery, and he was authorized 
to incur the outlay for constructing a “ travelling engine ” for 
the tramroads between the colliery and the shipping port 9 m 
distant The engine, which h^ named “ My Lord,” ran 
a successful tnal on the a 5th of July 1814 In 1822 he succeeded 
m impressing the advantages of steam traction on the projectors 
of the Stockton & Darlington railway, who had contemplated 
using horses for their wagons, and was appointed engineer of 
the railway, with liberty to carry out his own plans, Ifie result 
being the opening, on the 27th of September 1825, of the first 
railway over which passengers and goods were carried by a 
locomotive His connexion with the Stockton & Darlington 
railway led to his employment m the construction of the Liverpool 
& Manchtster railway, which, notwithstandmg prognostica- 
tions of failure b> the most eminent engineers of the day, he 
carried successfully through Chat Moss When the line was 
nearing completion ho persuaded the directors, who were rather 
in favour of haulage by fixed engines, to give the locomotive a 
trial In consequence they offered a prize of £500 for a suitable 
machine, and in the competition held at Rainhill in October 
1829 his engine “ The Rocket ” met with approval On the 
15th of September m the following year the railway was formally 
opened, the eight engines employed having been made at the 
works started by Stephenson with his cousin Thomas Richardson 
(1771-1853) and Edward Pease (1767-1858) at Newcastle m 
1823 Sulwequcntly Stephenson was engineer of, among others, 
the Grand Junction, the London & Birmingham (with his 
son Robert), Manchester to Leeds, Derby to Leeds, Derby to 
Birmingham, and Nor man ton to York, but he strongly dis- 
approved of the railway mama which ensued in 1844 He 
was also consulted in regard to the construction of railways 
m Belgium and Spam The last year or two of his life ^ras 
spent m retirement at Tapton House, Chesterfield, m the pur 
suit of farming and horticulture, and there he died on the 
i2lh of August 1848 Stephenson was tlince married, his 
only son Robert being the child of Fanny Henderson, his 
first wife, who died m 1806 A nephew, George Robert 
Stephenson, who was born at Newcastle m 1819 and died near 
Cheltenham m 1905, was placed by him on the engmeermg 
staff of the Manchester & Leeds line in 1837, and subse 
quently constructed many railways in England, New Zealand 
and Denmark He was president of the Institution of Ovil 
Engineers m 1876-1877 

See Story of the Life of George Stephenson, by Samuel Smiles (X857, 
new ed , 187 3>, and Smiles's Lives of British Engineers, vol ui 
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STEPHENSON^ SOBER! (1803-1859), English engineer, only 
son of George Stephenson {q v ), was born at Willington Quay 
on the 1 6th of October 1803 His father, remembering his own 
early difficulties, bestowed special care on his son’s education, 
and sent him m his twelfth vear to Mr Bruce’s school in Percy 
Street, Newcastle, where he remained about four years In 
1819 he was apprerticed to Nicholas Wood, a coal-viewer at 
Killmgworth, ^ter which he was sent in 1822 to attend the 
science classes at the university of Edinburgh On his return 
he assisted his father m surveying the Stockton & Darlington 
and Liverpool ^ Manchester lines, but in 1824 he accepted 
an engagement in South America to take charge of the engineer- 
ing operations of the Colombian Mining Association of London 
On account of the difficulties of the situation he resigned it in 
1827, and returned to F ngland via New York in company with 
Richard Trevithick, whom he had met in a penniless condition 
at Cartagena He then undertook the management of his 
fathci’s factory m Newcastle, and greatly aided him m the im- 
provement of the locomotives H s practue was not confined 
to his own country, but extended also to Sweden, Denmark, 
Belgium, Switzerland, Piedmont and Egypt In this connexion 
his most remarkable achievements were his railway bridges, 
t-specially those of the tubular girder type Among his more 
notable examples are the Royal Border bridge at Berwick-on- 
Tweed, the High Level bru ge at Newf istle-on Tyn^., the 
Britannia tubular bridge over the Mcnat Straits, the Conwiy 
tubular bridge, anil the Victoria tubular bridge over the 
St Lawrence at Montreal In 1S47 entered the House 
of Commons as member for Whitb>, retaining the seat till the 
end of his life In 1855 he was elected president of the Institu- 
tion of Civil Engineers, of whuh he became a member m 1830 
He (lied m London on the 12th of October 1859, ind wus buried 
in Westminster Abtx) 

Sei i he Story of the 1 ife of (jcorge Stephenson^ including a Memoir 
of his Son Robot Stiplunson by S imut 1 Sim’is (1857, new 
JeUlrcson, life of Rob rt SUpheason (2 vols , iho-j), ami bmtlms 
Lues of British Engineers, vol in 

STEPNEY, GEORGE (1663-1707), English poet and diploma- 
tist, son of George Stepney, groom of the chamber to Charles If , 
was born at Westminster in 1663 He was admitted on the 
foundation of Westminster School in 1676, and in 1682 hei line 
a scholar of Trinity College, Canibnd;t, biiommg a fellow of 
his college in 1687 Through his friend Charles Montagu, after- 
wards earl of Halifax, he entered the diplomatic service, and m 
1692 was sent as envoy to Brandenburg He represented 
William III It vinous other German courts, and m 1702 was 
sent to Vienna, where he hod alreidy acted as envoy in 1693 
In 1705 Prince Eugme di irecl hs withdraw il on the ground 
of his ilkgcd pirtiility to the Hunginan insurgents, but tic 
demand w ts taken b lek at the reejuest of M irlborough, who h id 
great confidente m Stepne;y He wis^ nevertheless, rirmncd 
m 1706 to the Hague In the next ) e r he returned to Lag' uid 
111 the hope ol rei ovenng from ii severe dint ss, but died in t hi Kt a, 
London, on the 15th of Septembir 1707, and was buriid in 
Westminster Abbey Stepney had a very full and aci urate 
knowledge of German affairs, and was an exi client li tter-wntcr 
Among his i orrespondents was Baroa Leibnitz, with whom he 
was on the friendliest terms Mueh of his offiiial and other 
correspondence is preserved in the letters and papers of Sir 
John Ellis (Bnt Mus Add MSS 28875-28947), purchased 
from the earl of Maeclesfuld 111 1872, and others are available 
m the record office He contributed a version of the eighth 
satire of Juvenal to the translation (169?) of the satires “by 
Mr Dryden and several other eminent hands ’’ Dr Johnson, 
who included him in his I tves of tM Poets, called him a “ vciy 
licentious translator,’’ and remarked that he did not “ recom- 
pense his neglect of the author by beauties of his own ” 

His pooms appear in Chalmers’s English Poets, vol Vm , and otlwr 
collections of the kind Some of his correspondence is pnnted by 
J M Kemble m State Papers and Correspondence from the 

Revolution to the Accession of the House of Hanover (1857) A list 
oi the Maccle&tield letters is to be found m the Report of the 
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Hist MSS Commission, No 1 app pp 34-40 For an account 
of Stepney's family and circumstances, see R Harrison, Some 
Notices of the Stepney Family (iSyti), pp 2^-28 

STEPNEY, an eastern metropolitan borough of London, 
England, bounded N by Bethnal Green, E by Poplar, S by 
the river Ihames, and W by the City of London and Shoreditch 
Pop (1901), 298,600 It forms part of the “ East End ’’ of 
London, the parish, mdeed, formerly covered practically the 
whole area so termed Here are squalid streets and mean houses 
typical of the poorest cLiSj of inhabitants Ihc thoroughfaxes 
of Mile End Roa^ and W hitcehapel Road and that of Commercial 
Road East traverse the borough from the east and converge 
near the City boundary, where stood the ancient Aldgate 
In the north Stepney mcludcb the districts of Spilalfields, 
Whitechapel and Mile End, and m the south Wapping, Shadwell, 
Ratebff and Lirnehouse The southern districts are occupied 
by sailors and labourers in the St K itherme and London Docks 
and the wlurves and factories lining the river bank 1 he parish 
church of St Dunstan, Stepney, is a Perpendicular building, much 
restored, containing mar y monuments and lunous inscriptions 
The church of St Anne, Lirnehouse (1730), is by Nicholas Hawks- 
moor The district of Spitalfields has an old assoiiation with 
the silk-wtaving industry, a trade in S'nging birds is aEo thar- 
ai tcnstic of this district, and m Ratcliff the well-known natural- 
ist’s firm 01 Jamrach is situated In the exti eine v est the borough 
iniludes within its bounds the histone Tower of London, the 
Royal Mint and the fme lower Bridge over the Thames There 
IS no bridge below this, but the (onstruetion of the Rotherhithe 
lunnel was authorized m 1900 The Ihames Tunnel is used 
by the East London railway Among institutions the principal 
IS the People’s Palace, Mile Lnd Road, opened ny Queen V ictoria 
m 1887 as a place of intellectual and physical reireation and 
education The Drapirs’ Company contributed largely to 
the cost of ereition Toynbee Hall, Commercial Street, was 
founded ui 1884 under tne trusteeship of the Universities 
Settlements Assoi 1 ition and named after Arnold Toynbee 
(d 1883), a philanthropist who devoted himself to work in this 
part of London Other institutions are the London Hospital, 
Whitcihxpel, the East London Children’s Hospital, the head- 
quarters of Dr Barnardo’s Homes, Stepney Causewa), and Her 
Mijcstj’s Hospital lor waifs connected therewith, the Stepney 
training colligc of the Soiiety for Promoting Christian Know- 
ledge, and the Spitilfields trade and technical school There 
IS a fish inuket m ShadwcU, and a vegetable market in Spital- 
fields Stepney is a suffragan bishopric in the diocese of London 
The municipil borough comprises the Stepne\, Whitechapel, 
M lo End, Lirnehouse and St George divisions of the Tower 
llamlits parliamentary borough, eath division returnmg one 
nicrnbi r The borough council consists of i mu) or, lo aldermen 
and 60 councillors Area, 17656 aires 

The name appears in Domesday and later as Stevenhethe 
The suflix IS thus the common form hythc, a haven, but for the 
pri hx no cert iin di n vation is offeri d At Mile End, so called 
from Its distance from the City (Aldgate), the rebels from Essex 
under the leadership of Wat Tyler assembled (1381), and hire 
Richard IT first met them m p irley Pep) s ret ords the village 
as a fc vouritc pi a e of resort 

STEPNIAK, SERGIUS (1852-1895), Russian revolutionist 
whose real name was Sergius Mu I elovitch Kravchinski 
was bom m South Russia, of parents who belonged to a noble 
family He received a liberal education, and, when he left 
school, became an officer m the artilk ry , hut his sympathy with 
the peasants, among whom he had lived during his bo)hood 
in the country, developed in him at first democratic and, later, 

I evolutionary opinions logether with a few othir men of 
birth and education, he began seiretly to sow the sentiments 
of democracy among the peasants His teaching did not long 
remain a secret, and in 1874 he was arrested He succeeded 
in making his escape — possibly he was permitted to escape on 
account of his youth — and immediately beg in a more vigorou' 
campaign against autoerac) His s\mpathctic nature was 
influenced by indignation against the brutal metliods adopted 
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towards prisoners, especially political prisoners, and by the 
stern measures which the government of the tsar felt compelled 
to adopt in order to repress the revolutionary movement 
His indignation earned hitn into accord for a time with those 
who advocated the terrorist policy In consequence he exposed 
himself to danger by remaining in Russia, and in 1880 he was 
obliged to leave the country He settled for a short time m 
Switzerland, then a favourite resort of revolutionary leaders, 
and after a few years came to London He was already known 
m England by his book. Underground Russia, which had been 
published in Ixindon in 1882 He followed it up with a number 
of other works on the condition of the Russian peasantry on 
Nihilism, and on the conditions of life m Russia His mind 
gradually turned from belief in the efficacy of violent measures 
to the acceptance of constitutional methods, and in his last 
book. King Stork and King Log, he spoke with approval of the 
efforts of politicians on the Liberal side to effect, by argument 
and peaceful agitation, a change in the attitude of the Russian 
government towards various reforms Stepniak constantly 
wrote and lectured, both in Great Britain and the United States, 
in support of his views, and his energy, added to the interest 
of his personality, won him many friends He was chiefly 
identified ^vlth the Socialists in England and the Social Demo- 
cratic parties on the Continent, but he was regarded by men 
of all opinions as an agitator whose motives h^ always been 
pure and disinterested Stepniak was killed by a railway 
engine at a level crossing at Bedford Park, Chiswick, where he 
resided, on the 23rd of December 1895 He was cremated at 
Woking on the 28th of December. (H H F ) 

STEPPE (from the Russ slept, a waste), the name given to 
the level treeless plains in certain parts of the Russian Empire, 
and thence sometimes, though not commonly, extended, m 
physical geography, to signify similar plains elsewhere The 
name is most commonly applied specifically to the plains m 
the south and south-east of European Russia and in the south- 
west of Asiatic Russia, and m this connexion the term sometimes 
connotes semi-desert conditions Otherwise the Russian steppes 
may be considered as kindred to and connected with the Hetden 
(heaths) of northern Germany 

STEPPES, GENERAL-GOVERNORSHIP OP, a portion of 
Russian Central Asia which includes both what was formerly 
known as the Kirghiz Steppe, and the region around Omsk, 
which was formerly part of Western Siberia It consists of 
four provinces Akmolinsk, Semipalatmsk, Turgai and Uralsk, 
having & total area of 711,000 sq m ,and a total population 
of 2,472,931 in 1897 Details are given under the names of 
the provinces respectively Omsk is the lapital 

STEREOBATE (Gr (TTcpco?, solid, and a base), the term 

in architecture given to the substructure of rough masonry of 
a Greek temple 

STEREOCHEMISTRY (Gr oTcpeo5, solid, and chemistr)^), 
a branch of chemistry which considers the spatial arrangement 
of the atoms composing a molecule (see Stereo-isomerism) 

STEREO-ISOMERISM, or Stfreomfrism, a term introduced 
by Victor Meyer (by way of his denomination stereo-chemistry 
for “ chemistry in space ”) to denote those cases of isomerism, 
t e the difference of properties accompanying identity of mole- 
cular formulae, where we are forced to admit the same atomic 
linking and can on)y ascribe the existing difference to the different 
relative position of atoms m the molecule 

Historical — Considerations concerning the relative position 
of atoms have been traced back as far as Swedenborg (1721), 
m more recent t mes the first proposal in this d rection seems 
due to E Patemd (1869), followed by Auguste Rosenstiehl 
and by Alexis Gaudm (1873) The step made by J A Le Bel 
and J H van’t Hoff (1874) brought considerations of this kind 
in the reach of experimental test, and so led to “ stereo- 
chemistry ” The work of Louis Pasteur on molecular asymmetry 
in tartaric acid (i860) touched stereo-chemistry so nearly that, 
had structural chemistry been sufficiently developed then, 
stereo-chemistry might have originated fourteen years earlier, 
it happened, however, that Wislicenus’s investigation of lactic 


acids (1869) immediately stimulated Van’t Hoff’s views. The 
fundamental conceptions of Le Bel and Van’t Hoff differ in that 
tne former are based on Pasteur’s notions of molecular asymmetry, 
the latter on structural chemistry, especially as developed by 
August Kekul6 for quadrivalent carbon Both seem to lead 
to the same conclusions as to stereo-isomensm, but the latter 
has the advantage of allowing a more detailed insight, whereas 
the former, which is free from hypothetical conceptions, is of 
absolute reliability 

As our knowledge of stereo-isomensm originated in the 
chemistry of carbon compounds and found the largest develop- 
ment there, this part will be treated first 


Sterso-tsomensm tn Carbon Compounds 

I The Asymmetric Carbon Atom — Though stereo chemistry is 
based on the notion of atoms, there is not the least danger that it 
may break down when newer notions about those atoms are intro- 
duced Even admitting that they are of a compoiinil nature, t e 
built up from smaller electrical particles or anything else and able 
to split up under given conditions, their average lapse of existence 
IS long enough to consider them as reliable building stones of the 
molecule, though these building stones may give way now anti then, 
as our best ordinary ones by the action of an earthquake Another 
thing which stereo chemistry abstracts beforehand is the movement 
of atoms, which is generally accepted to exist, but becoming less 
as the temperature sinks and disappearing at absolute zero And 
so the following symbols, representing atoms in a fixed position, 
may corr^pond to these last circumstances, whereas at ordinary 
temperatures atoms may vibrate, for instanee, with these fixed 
positions as centres 

The first development from structural to stereo-chemistry was 
to consider the relative position of atoms in methane, CH, Structural 
chenustry had proved that the four atoms of hydrogen were linked 

to carlxjn and not to each other, thus and not, for example, 


H- 


•H C<^ , but how the iour wire grouped nmainid to decide 




The decision is derived as follows — 

If the four hydrogen atoms are supposed to be in a plane on one 
side of the carbon atom as above, two methylchlorides CHjCl should 
be possible, viz — 

/Cl /H 

and cAl 


Such isomcnc compounds have never been found, but they appear 
as soon as the four atoms (or groups of atoms) to which carbon is 


combined arc different, for exampf 
methane Then and only then two 
regularly observed, and the sole m 
atoms in methane which explains t 
combined with carbon are placed a 
whose centre is formed by carbon 
represented by — 



Fig I 


5 in CHFClBr, fiuorchlorbrom- 
isonetnc compounds have betn 
ition about relative position of 
his fact 13 tint the four groups 
t the summits of a tetrahedron 
The two possibilities are then 



These groupings have the character of enantiomorplusm, t e they 
arc non identical mirror images If any of the two diflertnces in 
the summits is given up, for example, F substituted by Cl with the 
formation of CHCl^Br, the enantiomornhism disappears 

The isomcnsm corresponding to this dillerence m relative position 
IS the simplest case of stereo-isomensm The carbon atom m 
the special condition described, linked to four different atoms or 
groups, IS denominated " asymmetnc carbon,” and will be denoted 
in the followmg formulae as C Stereo isomerism exists m tartaric 
acid HOoC CH(OIB CH(OH) COoH (studied by Pasteur), m the 
lactic acid CHg CH OH COgH (studied by Wislicenus), while the 
simplest case at present known is the chlorobromofluoracetic acid, 
0 Cf Br F COgH, obtained by Schwartz This stereo-isomensm, 
due to the presence of asymmetnc carbon, is of a charactenstio 
kind, which is in perfect accordance with the theory of its ongin, 
being the most complete identity combined with the difference that 
exists between the left and nght hand All the properties which 
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cannot differ m this last sense are identical, viz. • melting and boilmg 
pomt, specific ppravity, &c But the crystalline form, which may show 
enantiomorphism, indeed shows this difference m the isomers m 
question, and especially the behaviour (in the amorphous state) 
towards polanzoalight differs in the sense that the plane of polariza- 
tion 18 turned to the left by the one isomer, and exactly as much to 
the nght by the other, so that they may bo termed *' optical anti- 
podes?’ Ail these differences disappear with the asymmetric 
carbon, and the succinic aad, HOgC CHgCOgH, from tartanc 
acid 13 optically mactive and shows no stcrco-isomcnsm 

2 Compounds with more than one Asymmetric Carbon Atom — 
Stereo-isomensm and the space relation of atoms in compounds with 
higher asymmetry can best be developed by aid of graphic representa- 
tions, founded on the notion of space relations in ethane^ H.C CH^ 
A consequence of the tetrahedral grouping m methane is the con 
figuration given in fig 3, where the 
SIX hydrogen atoms are substituted by 
SIX atoms or groups Rj, The 

second (above) carbon atom is sup 
postd to be at the top of the lower 
tetrahedron, and vice versa Each 
other position, obtained by turning 
RiRgRg around the C — C axis, is 
also possible, but since no isomensm 
due to this difference of relative posi- 
tion, which might already show itself 
in ethane, has been observed, we may 
admit that one of the positions ob- 
tained by the above rotation is the 
stable one, and fig 3 may represent 
it For simplicity s sake this figure 
may be projtcted on a plane by mov- 
ing Rj and Kg respectively upward and 
downward, with RjRa ana K4R5 as 
axes, which leads to the first of the four configurations representing 
+he stereo isomers possible m the above case They differ m the 
two possible spatial arrangements of RiRgRj and R4R5Rg — 



C— Rg 


R4 — i — • 


-g— j 

k 


Ri-C-Rg 

R5-C-R4 

k 


Rg-C-R, 

Rj — C — R4 


As one asymmetric carbon introduces two stereo isomers and two 
introduce four, n asymmetric carbon atoms will lead to 2" isomers 
They are grouped in pairs presenting enantioraoiphic figures in space, 
as do the first and the last of the above symbols, which correspond 
to tile character of optical antipodes, whereas the first and second 
correspond to greater differences in melting points, &c A wcll- 
studicd example is offered by the dibromides of cinnamic acid, 
CgHj CHBr CHBr COgH They have been obtained by Liebermann 
m two antipodes melting at 92°, and two other antijiodes, diffenng 
in optical rotation from the first, and melting at 195° 

A simplification is introduced when the struetural formula shows 
symmetry, as is the case in RiRgRjC CR3R2R1 Ihe four above 
mentioned symbols then are reduced to three — • 


R,-C— ] 


■Rs 
Rg — -C — Ri 
Rs 


Kj-O—R, 


Ri-C— Rg 


I 


Rg — Is — Rj 
R,-C-Rg 

k 


of which the first and last show the enantiomorphism corresponding 
to the character of optical antipodes, while the second shows sym- 
metry and corresponds to an inactive type A well-studied example 
IS offered here by tartanc acid the two antipodes, often denoted 
as d and I, have been found viz in the ordinary dextrogyre form 
and the laevogyre form prepared by Pasteur from racemic acid, 
while the third corresponds to mesotartaric acid , such internally 
compensated compounds are generally termed “ meso ” 

3 Cyclic Compounds — ^Three or 
more carbon atoms may link to 
gether so as to produce ring systems 
such as 

RiCRg 

K,R 4 (^^R,R, 

It IS m these cases that the principle 
of the asymmetric carbon which in 
the above case leads to 2-* •= 8 
stereo-isomers is easily applied by 
means of graphical representations 
in a plane, derived from the space 
relation shown in fig 4 The six 
groups, . . Rg, are either under 



or above the plane in which the carbon nng is supposed to be 
situated, and this may be mdicated by the tollowmg symbol — 



where the carbon atoms are supposed half-way between Rj and Rg, 
R* and R4 Rg and R^ 

One of the most simple examples is offered by the tnmethylcne- 
dicarboxylic acids CHg 

HOgC nd^Cll COgH, 
for which three formulae can be deduced — 



the first where the carboxyl groups COoII lie on the same side of 
the carbon ring called, as Von Baeyer proposed the cts form the 
others /raws-forms The trans-forms show enantiomorphism and 
correspond to optical antipodes whereas the first symliol may be 
considered as corresponding to mesotartaric acid svmmelric.il in 
configuration and inactive, this third sterco-isomer has also been 
met with 

Speciil attention has been given to those nng systems of the 
general form — ^ /R,— R4. .Rg 

"^R*— Rj/ ^R, 




This trans-form corresponds to a cis-form where both Rg and Rj 
are on the same side of tlie plane containing the nng These latter 
are enantiomorphic in the ordinary sense of the word but the 
particular featuic is that the trans-form though offering no plane 
of symmetry is yet identical with its mirror image, anil thus not 
cnantiomoiphic and not corresponding to optical antipodes but to 
the meso form 

There correspondences have been realized by Emil Fischer in 
derivatives of alanmo, HgC CH(NH3) COgH which exists m two 
antipodes d and I Two of these molecules can be combined to 
alanyl-alanine HjC CH NH(COC H NHj CIIj) COgH, which as con- 
taining two asymmetric caibon*- nuiy be had in four stereo- 
isomers dd, ll dl and Id In their anhydrides 
n^^/CO-NH\^/CH. 

II,c/ '^NH— Cq/ 

we meet the abo\ e type and find that dd and ll formed the predicted 
antipodes, while the anhydride of dl and Id is one and the same 
substance without any optical activity Such cases are often 
termed ‘ pseudo asymmetric ' 

4 Isolation of Optical A ntipodes — ^Thc optical antipodes are 
often found as natural products as is the case with the ordinary 
or <i-tartaric acid , gem rally only one of the two forms appears the 
second form (and more generally both forms) being obtained syn- 
thetically Tins IS a problem of particular difficulty since the artificial 
production of a compound with asymmetric carbon from another 
which has no asj mmetric carbon, alw lys produces the two antipodes 
in equal quantity, and these antipodes by their identity m most 
properties e g meltmg and boilmg pioint, solubility and also on 
account of their analogous chemical behaviour cannot be separated 
by customary methods the application of which is rendered still 
more difficult by the formation of a so called racemic compound 

The method called spont,ineou3 separation ' was first observed 
by Pasteur with racemic acid which in its double sodium and am- 
monium salt crystallized from its aqueous solution in two enantio- 
morpluc forms which could be separited on examination One 
of the two proved to be the ordinary sodium ammonium tartrate, 
the other its 1 ie\ogyrc antipode , thus /-tartanc acid was discovered, 
and racemic acid proved to be a combination of d- and / tartanc 
acid The fu thcr examination of this particular transformation 
showetl that it had a definite temperature limit Only below 27® is 
Pasteur’s observation corroborated while above 27° a racemate 
appears, these changes are due to a chemical action taking place at 
the given temper iture between the solid salts — 

aQOeH^NaNH^ 4HP (CAH^NaNH^Ig 2HP -f fiHgO, 
one molecule of the d- and one of the /-tar ti ate forming above 27®, 
the racemate with loss of water while under 27° the opposite change 
occurs This temperature limit generallv called trinsition point 
was discovtrcil by Van't Hoff and Van Deventer It is the limit 
where the possibility of spontaneous separation begins and is 
relatively rare so that this way of separation is an exceptional one, 
most antipodes forming a racemic compound stable at all tempera 
turcs that come into question 

The use of optically active compounds in separating antipodes 
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i? of the greatest val ue The general principle is the t the compounds 
winch the d- and I form give with a different active compound, for 
instance d producing di and Id are by no means antipodes and so 
exhibit the ordinary differences eg in solubility, winch allow 
separation It was in this way tliat Pasteur split up racemic acid 
by cinchonine This method lias since been applied to the most 
various icids, bases may be split in an analogous way, artificial 
comno was separated by L idtnbufg by means of d tart me acid and 
one of these antipodes proved to be identical with natural conine 
Aldehydes and ketones on the other hand may be split up by their 
combinations with an iclive hydrazine, &c , and so this method is 
by far the most fruitful 

the formation of i racenue compound built up from dd and Id 
tuis also been ob'^cn cd m the so-called partial racemate An example 
IS the racemate of sirychnine It is in this case also that the Imisi- 
tion point foinio the limit of possible separation determined by 
Ladenburg ind G Doctor to be 30° Such partial raccimc com- 
bination however occurs only m exceptional cases else it would h we 
invalidated this method, as it did spontaneous separation 

A different way of using letive ceunpounds in piodiicmg inlipodes 
consists in the so called asymmetric synthesis The method consists 
in the introduction of an active complex before that of the asym- 
rnctnc caibon, both stcieo isomers need not then form m flic suiie 
quantity W Marckwild and A McKenzie, who chiefly worked 
out this method found for example that the salt of methylethyl- 
malfiiicacid C (C H ,) (C^Hj) (CO ,H) with the active brucine forms 
on lieating the corresponding salt of d- and f-mc1 hylethylacetic 
acid C(CI^^)(C2H,)^ I(CO 11 ) with the / antipode m slight excess 
5 Covtfigurahon of '^teno-isomevs — ^The conception of asymmetric 
carbon not only op* ns (ho possibility of determining when and liow 
many stereo isomers are to be expected but also allows a deeper 
in ight into the relative position of atoms in each of them Ihe 
chief indication here lies in the configuration of the meso-tvpe 
already given for mesotaxtaric acid, the corresponding ileohol the 
natural sugir erythnte which produces this acid by osk it ion, 
consequently coi responds to CH,iOH 

H— c— -on 

D— C— OH 

I 

f IIOH 

In the glutanc acids IiO.C (CH OH), CO jH,thestruclural symmetry 
ag im le ids 10 mcso-lorms 

Oil OH OH OHHOH 

HOT— C-t^— C— CO,H and HO.C— U ~C— CO^H 

III III 

H H H H OH El 

They aic respietn tly obtained by the oxidation of ribose iiul natur il 
xylose storc'o isomers of the formula COH(CHOH)3CIliOH , the 
latter prouuces active tartaric acid and so detides lliat the second 
formula is that of the corresponding tnoxyglutanc acid, the first 
rem lining for tint obt lined fiom nlxise 

In such and malogous wiys the configuration of mt'O-tyjies m.iv 
be fixed with absolute certainty The decision is mo»-e difficult in 
the case of antipodes tor tartaric acid it is cert am tlut the d~ and 
Monofi corresjxmd to 


CO^H 

neon 

I 

HOCH 

(*'OH 


CO,jH 

Hgch 

HCOH 

(^OH, 


but which of the two represents the ordinary rf-acid is unknown 
tnul II ehcr proposed to decide provisionally in an arbitraiv wav 
ind admit for the d- the first formula Then we may conclude that 
(he natural m-’lic acid which may be obtained by the reduction 
of I tartaric acid, is C ,0 II 

dtL 

I 

HCOH 

I 

CO,H, 

while the natural xvlosc which produexs / tartaric acid by the 
substitution of coil for CHOCIIOII corresponas to 
CHO 


HCO] 




The results obtained in these and analogous wa^s have proved 
to be of value m the study of enzymes, e g such complex organic 
substances as zymase in yeast, which is able to produce in small 
quantity an unproportioncd iajge amount of rhenucal cliaiige, m 
tmscasothelransfcxrmaUon of the sugar glucose, CgHj,jOg, into alcohol 
and carbonic acid 


CfaHjPe = 2QH,0 -}- 2 CO, 

These enzymes have an extremely specific action producing, for 
instance the change in ordinary natural glucose but not at all m 
Its artihcial antipode, and so they arc often valuable means of isolat- 
ing an antipode from the inactive mixtures or racemic compounds, 
this method has indeed been used for the isolation of the glucose- 
antipode from the artificial racemic form Tbe fundamental fact 
uere is due once more to Pasteur but Emd Fischer added that sugars 
are acted upon by zymase in an analogous way if their configuration 
shows a certain amount of identity For example yeast acts on 
d Glucose d Mannose d Fructose 


HCO 

1 

HCO 

H„COH 

HCOH 

1 

HOCH 

CO 

HOCH 

HOCH 

HOCH 

HCOH 

HCO i 

HCOH 

HCOH 

HCOH 

HCOH 


I I I 

H,COn HCOH HCOH 

and we observe that the three formulae agree indeed in the lower 
four-carbon chain This particular behaviour led Fischer to the 
expression tliat the enzyme action on given substances needs a 
corresponding feature as ‘ lock and key ' There aic indications 
that in the &)rnthesis by enzymes of which examples have been 
realizcsl in fats sugars, glucosidcs and albuminoids, an an ilogoua 
behaviour prevails 

6 Mutual Transformation of Antipodes — Thus lar we havo 
supjiosed the molecule to be stable with atoms in fixed places as 
m ly be the CISC at absolute zi ro , in rt uity at ordinary temperatures 
atoms probably are endowed with movement and this may be 
supposed to take place dong the fixed places just mentioned as 
centres which movement cm ge so f u as to lead to total trins- 
formation, the one stereo isomer changing over into the other 
These cases may be considered now 

As a general rule the liquid gaseous or dissolved antipode is in 
itself unstable tending to be transiormed into inactive complexes 
Temperature may accelerate tins and as a rule sufficient heat will 

I irodiiec the loss of optical activity half of the orif in 1 compound 
laving changed over into i1 s opt ical ant ipode This transformation 
lias been often usctl for prepaung the 1 tiler as vv is hrst done by 
LoBel with the optically active imjl alcohol, HC(CH,)(C2Hs)(CI OH), 
rendering it maetivi by suificunt heating, and separating from the 
obtained complex the stereo isomei Walden found that m some 
cases analogous transform itions t ke ji] >ce at onbn try t< mperature, 
IS for instinec with dplunylbrom C( tic acid which within three 
years totally lost its considerable rotativ e pov*< r tins transformation 
his been termed autoraeemization ” It exyilains that till now 
the most simple compounds with asymmetric carbon have not y«t 
been obtained in antipodes ictivc CHClBrF might be obtained by 
tre itmg chlorobromofluor ic< t'C acid with potash but iiitoiaeemiz i- 
tion, wbu h especially shows itself when halogens arc linked to the 
asymnu trie carbon, might, without special pre'Cautions, lead to 
in inietive mixture of intipodes 

When twe> asymmetric carbons ire present, four stereoisomers 
aie possible, which may be lepresenteel by — 

(I) A -f R, (2) - (A -I B), (3; A - B (e; - (A ~ B), 

(i) anel (2) as well as (3) and (4) being antipodes The stable form 
will be in this case also the mactive mixture corresponding m the 
solid state cither to (i) (2) or (3), (4) In the last ease, supjioso 
the primitive compound is (i) the first step towards stability may 
be the production of (3), so that practically 
one stereo-isomer eh inges over into another 
of A different type Such has, for instance, 
bicn proved by Bechmann for /-menthol, 

H-C C,H, 

h/ CHg 
Uf CO 


H— C— CH„ 

which on heating produces a form rotating 
in opposite sense, though not the antipoele 
Probably H and CH, m the lower asvTnmetric 
carbon have changed places A further 
treatment at high temperature might prob- 
ably produce the inactive mixture of this 
menthol and its antipode Fig 5 
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7 Doubly^Lhtked Carbon Atoms — When carbon atoms are doubly 
linked, as in denvatives of ethylene, H,C CHg, the two tetrahedra 
representing the four groups around each carbon may be supposed 
to have two -iummits combined as was supposed with one in simpU 
linking Fig 5 represents this supposition, from which follows that 
the SIX atoms in question are situated in a plane and may be 
represented by a piano figure — 

RiCRg 

R,CR4 

The chief consequence is that as soon as the two atoms or 
groups attached to each carbon are different, two stereo isomers 
may bo looked for — 


Rj C Rg R, C Rg 

II II 

Ri C Rg Rg C Ri 

s been found to be the case, fumaric and maleic acids, 
H C COgH H C COgH 

II II 

HOgC C H H C COgH, 


forming the oldest and one of the most simple examples, the simplest 
IS a clilorpropylene (n3C)HC CCIH 

The nature of this stereo isomerism is quite different from tliat 
m antipodes There is no cnantiomorphism in the supposed con- 
figurations, and so no rotatory power, &c , in the corresponding 
compounds, which, on the other hand, show ditfcrincis tar deepir 
than antipodes do, having different mcltirg points solubility, heat 
of formation, chenucal properties, &c , behaving in these as ordinary 
isomers These isomers, having some relation to those in cyclic 
compounds, may bo alsodcnobd as ci^ (maleic) and frans-(fumanc) 
forms, a close analogy existing indeed in those nng systems of which 
the simplest typo is — 



this has been realized in the r, 3 tetra methylene dicarboxylic aculs, 
winch exist in a trans- and cis foim — 



When two double carbon linkings arc present, as in HgCCCHg, 
tht four hydrogen atoms form the summits of i tetrahedron "ccord 
mg b' the development in fig 4 , and consequently the introduction of 
different groups may bring cnantiomorphism and optical antipodes 
This has been realized ir the compound i -methyl c) do-hcxylulene 4- 
aeetic acid (formula 1 ), first prepared by W H Rerkin nd W J 
Pope in 1908, and resolved into its components by fractional crystal 
Uzation of its brucine salt by Perkin, Pope and Wallach The 
substance resolved by W MarckwaUl and R Meth in iqoo, whi< h 
was regarded as this acid, was rcaliy the isomeric i methyl Ay 
cydo hextne-4 acetic acid (formula II ), which contains asymmetric 
carbon atoms (see Journ Ckom Soc , 1909, 95, p 1791, cf ibid , 
lOtO, 97, p 486) 

Ho(X /CH.CH,. /H H,C. XHg CH^ 

X X VcH,COJH 

W XHgCHg/ ^co,H. Vh. rprX 


CO^H, 


VHgCHg'^ 

II 


8 Numenccl Value of Optical Rotation — ^To express the value 
of optical rotation either specific or molecular rotation may be chosen, 
tho first being the deviation caused by a 1 lyer of i decimetre in length 
when the substance m qut s+ion is supposed to be present with specific 
gravity 1, the latter is this vilue multiplied by one hun Iredth of 
the molecular weight Specific rotation is indicated by [a]p, where 
the suffix indicates the wave length of the light in question, J) being 
that of the sodium line, and t the temperature, is the corre 

spending value of molecular rotation Both values vary with the 
solvent used, and probably are most adapted to solve problems 
touching relations of rotatory jiower and configuration, wnen they 
apply to extreme dilution in the same liquid 

One of the most general rules, relating to rotatory power, is that 
for electrolytes 1 e salts in aqueous solution, viz the limiting rota- 
tion in dilute solution only depends on the active radicle Oudemans 
found that for such active bases as quinine m its salts with hydro- 


chlonc, nitnc, chloric, acetic, formic, sulphunc, oxalic, phosphoric, 
perchloric acids the specific rotation fcaleiilatcd for the base) only 
vanes from -272* to -288^, H H Landolt foond the same thing for 
active acids, the mono lithium, sodium, potassium and ammonium 
ta'i;rates varying only between 27 5° and 28 5** (calculated for the 
aci(l) A corresponding rule may be expected where both base 
and acid have rotatory powtr, the mokcuUr rotation will be the 
Slim of those for base ?nff acid in salts with inactive radicles Each 
of these niles finds sufhcitnt explanation m Arrhenius's view of 
electrolytic dissociabon, which admits that diluted electrolytes 
arc split up in their 10ns, and so the salts of quinine (Q) owe their 

rotatory power to the ion QH, those of acid tartrates to the ion 


QH.O., and auimne tartrate to Ixith 

Witfi non electrolytes relations ire less evident. One g< neral obser- 
vation IS that non saturation, especially cyclic structure, augments 
rotatory power The saturate d comxiounds, hydrocarlxins alcohols, 
ethers, aimnes anti aeids rarely show spet ifie rotations hight r toon 
10", and some of them, as nunmtt , CHJ)H(CH0H)4CH80II, 
for instance, show such sm ill valius that only a more thorough 
investigation due to the theoretical jirobability of rotatory powers in 
asymmttnc natural products, has dettctcd the ojitieil activity 
Unsaturated compounds generally show larger rotative powers, 
amyl alcohol with —5° jiroduccs an aldchydt with 15°, succinic 
(di imvl) ether with 9® j>roduces fumaric ethe r with i &t Cy chc 
configuration esjncially ItAds to the hi, hest values known tlie 
lactic acid with 3® leads to a lactone witn ~ 60®, 


H3C Cl I COO 

OOC HC CH3 

mannosaccharic acid, H04C(CI lOID^CO^H, to a dilae+one fwith 
two rings, formed by the loss of two molecules of w itei) with 202°, 
whereas the onginal acid only shows a small rotation 

A second coneejition, which connects rotation with configuration 
in non electrolytes, is due bi Alexandir C’^um Brown and P \ 
Guye It starts from the simple assumption that, o-s rotatory jkiw t r 
13 due to the difference of the lour gro ijis around the asymmetric 
cat bon, so its amount miy correspond to ^lie amount m this So, 
generally speaking lake some property, denoted by h K4 

lespectivcly, a function — 

(Ki - KJ(K, - K3)(K, - K4)(K3 - K3)(K3 - K4)(K3 - KJ 
would ixpriss whit is wanted It becomes zero when two groujis 
are equal it changes its sign, retaining its value, when Kj is inter 
chingcd with K^, Ac The chief ebfficiilty in apxilicition is to 
lioint out that iiVeipe rtv which is lure dorniniting It has been 
su]>j)osed to be w< ight, and then the abeive exiutssion divneled by 
1- K„ -f K3 -f KJ** might be jiroportional to specific robition 
I his explains, lor instanee, th it m the homologous scuts of glyceric 
HO CII.OH 

ethers X. , lugmentmg the iieiviest group, CO^R first 

H ^CO.K 

augments the sp< < me rotation, which then passes through a mirumum 
(the theoretical limit being zero) — 

rtherof methyl, ethyl, jirOi^yl, butyl, hexyl, octyl, 

Md = — 4 h®, — 9 — 12 9®, — 13 2° — II 3°, — 10 °2 

But the serious objection is met that groups of equal we ght and 
different structure often allow considerable reitatory power os m 
methyl tcctyl imygelalate, with — 140'’, though in the formula 
C„Il3llC(UC2ll3O)(0O8CH3) the third aiul fourth groups are of equal 
weight It IS in this way espeeiUly that other jiroperties might 
be tested, such is volunu or clensity, and peihaps qiiahties related 
to light sueh as refractive power and the diehetnc constant 
Attempts to connect the rotatory power of a compound with 
more asymmetiic cirboiis to the action of each of these separately, 
J c by the so called optieal superposition have not been very suc- 
cessful In the four stereei-isome ric acids C03H(CH0TT) rH_()H of 
the following eonligurations 


CO,,H 

CO^H 

CO3H 

CO,.H 

1 

1 

HCOH 

HCOH 

HOCH 

HOCH 

HOCH 

HCOH 

hcAh 

HOCH 

HOCH 

HCOH 

HCOH 

HOCH 

H/:UH 

1 arabomc 
acid. 

H^ioH 

d nbonic 
acid. 

H3COH 
d lyxoiiie 
acid 

H.COH 
d \y Ionic 
a. id 


Wc nught suxqiosc the upper asymmetric e irbon to produce a 
rotation }- A or — A, the other + B and + C The rotations then 
were A— B — C, A + B+ C — A -B-fC and — A -f- B — C or 
zero in total This supposition is m so f ir n lated to that of Crum 
Brown and Guye that it admits that the smalUst conceivable 
change, t e stereo isomeric cnange, in one group does not influence 
the rotation caused by the asymmetric carbon attached to it. It 
has not been teistod in this case, but substances as propvl- and 
isopropyl-glyccrate only differ in specihc rotation from — 1 2 9® to 
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—XI 8®, and might prove identical in the same solvent, the sharpest 
test might be afforded by propyLsopropylacctxc acid 

9 Stenc Hindrance — ^The difference m the relative positions of 
atoms not only explains the different behaviour of optical antipodes 
as has been indicated but also gives some indication where no optical 
activity 13 concerned 

In the stereo isoracnsm of ethylene compounds taking maleic 
and fumaric acid as examples space relations chiefly indicate that 
in one of the two the carboxyl groups CO,H arc nearer Such 
seems indeed to characterize maleic acid it easily gives an an 
HC-CO 

hydride ot the cyclic formula j| and, inversely, when cyclic 

HQ~Co 

compounds such as benzene are broken down by oxidizing agents 
it IS maleic and not fumaric acid that appears On the other hand 
the presence of the two negative carboxyls makes maleic acid the 
stronger acid but less stable, with a pronounced tendency to change 
over into fumaric acid, this goes hand in hand according to a 
general rule with smaller heat of formation, lower meltmg point 
and increased solubility 

In the cyclic compounds analogous phenomena occur The for- 
mation of lactones » e cyclic anhydndes derived from oxy-acids by 
interaction of hydroxyl and carboxyl presents one of them In the 
oxy acids of t’le fatty series a particular feature is that from the 
isomers denoted as a 3 and y &c HO^C CHOH(CH»)„CH3 
HOjC Cn^ CHOH (CHsi)«.jCH3, HO^C (CHa)^ CHOH(CHa),. aCH3,&c , 
the 7 compounds mosc easily fomi a lactone though in the a senes 
carboxyl and hydroxyl run nearer 
The tetrahetlral arrangement how 
ever as shown m fig 6 explains that 
A, one of the groups attached to the 
carbon atom Cj is fairly near C, one 
of the groups attached to the carbon 
atom C4 (the angle A being 35®), A 
would correspond to the hydroxyl 
forming part of carboxyl around Cj , 
Cg to the hydroxyl linked with the 
carbon atom in the 7-position 

A third consideration on analogous 
ground is tliat of " stone hindrance " 
It was introduced by Victor Meyer s 
discovery that derivrtives of ben- 
zoic acid having two substituents 
(X and Y) in the immediate neighbourhood of carboxyl — 



are unable to form ethers in the ordinary way by treating with 
methyl alcohol and hydrochloric acid whereas the isomers having 
only one of the substituents Y in 4 (X in 6) readily do , it was suggested 
that the presence of X and Y near CO_H prevented the access to tl e 
1 itter This argument has not been "completely established but a 
large amount of quantitative corroboration has been brought to- 
gether by N A Menschutkin who has found that in alcohols the 
more the hydroxyl group is surrounded by substituents (tor instance 
Ciy the slower esterification (with acetic anhydride in acetone at 
100®) takes place the ratio of rates being 


Methyl alcohol HgC OH 100 

Ethyl alcohol H,C OH 48 

Dimethyl carbinol (H.QgCH OH 14 

Tnmethyl carbinol (ligC)gC OH 08 


Stereo isomerism in Other Elements 
Phenomena analogous to those observed in carbon compounds 
might also exist in cienvatives of other quadrivalent elements, and 
only the relative stability of carbon compounds makes evci y form of 
isomer which often is unstable more e.isily obtainable in organic 
cheimstry Nevertheless it has been possible to obtain stereo 
isomers with different elements but as expected from the above, 
especially 111 derivatives containing carbon Some of them have 
the character of optical antipodes and are more easdy considered 
from a theoretical point of view , others hav e not 

I optically Active Stereo-isomers — Most closely related to the 
phenomena with carbon are those with sulphur selenium tin and 
silicon, when these elements behave as quadrivalent S Smiles 
{Journ Chem Soc 1900 77 pp 1072 1174, 1905 87 p 450) split 
up such derivatives of methylethyl-thotine as 

CaHj.^ /CH^COCgHj 

CH/ ^Br 

obtained by condensing methylethyl sulphide with w-bromaceto- 
phenone by means of the salt with (f-bromocamphosulphonic 
acid, into optical antipodes 



W J Pope and A Neville (/oiirn Chem^ Soc , 1902, 18, p io8) 
succeeded m the same way with a selenium compound 
CgHy. .CH3CO2H 

W J Pope and S J Peichey (Journ Chem See, xgoo 16 pp. 44, 
1X6) With a compound of tin (tin methylethylpropyl iodide) 

Hs<^ 

Kipping (Journ Chem Soc 1904 20 p 15, 1907 23, p 9) with 
one of silicon (benzylethylpropyl silicol) 

CgHjCH/ ^OH 

These facts may be explained in the same way as with carbon by 
admitting tetrahedral grouping A special feature, however 
wanting with carbon is th it compounds with one atom only of the 
element in question liave been obtained as antipodes A second 
observation of some interest is that the compounds in question 
are electrolytes and that, as in solutions where they are split up 
into 10ns activity must be due to the last, the ionic tomplex, for 
instance RjR^jRgS must cause optical rotation 

Optical antip^es have also ocen obtained with quinquevalent 
nitrogen in compounds of the t>pe R,R_RjRjNRg Le Bel 
observed these in mcthylethylpropyl-isobutylammonium chlonde, 
since then Pope and J-’eachey and Wedeland studied the same 
question more thoroughly, and as a general result it is now stated 
that ammonium compounds with four different radicals behave as 
asymmetric carbon compounds The explanation may be that the 
four radicals arrange themselves in the two possible tetrahedral 
configurations and that the fifth element or group, e g chlorine or 
hydroxyl more loosely linked, finds its fittest place, as shown in 
figs 7 and 8 
Ri 





R, 


] 




Fig 7 

t Stereo-isomers without Optical Activity — I he chief cases hero 
belong to the derivatives of nitrogen with double linking and the 
metallic compounds which have been chiefly studied by Werner 
The nitrogen compounds showing stereo isomerism belong to two 
classes according to the structural formulae containing C N or 
N N , in their general behaviour they seem related to the ethylene 
derivatives 

The first group was detected by Victor Meyer and Goldschmidt in 
CgHj C NOH 
benzildioxime I 

CgHg C NOH 

Later investigations, especially by Hantzsch showed that a grouping 
R, C R, Rj C R. 

II II 

XN NX 


gives rise to stcrco-isomensm the supposed difference being that 
X is either more close to Rj or to R^ 1 his peculiarity is observed 
n the ildoximes and ketoximcs derived fiom aldehydes and ketones 
on treatment with hydroxyl imine and the two simplest examples 
are ethyl aldoxime H^C CH NOH and phenyl -ben zyl-ketoximc 
(C3H5)(CflH,CH3)C NOH As the behaviour of these stereo-isomers 
much resembles that of e+hyh nc-compounds, they arc often indi 
cate<l as CIS- and trans-forms 

The second stereo isomerism in nitrogen-compounds was detected 
by Schraube in potassium benzenediazotatc, and may perhaps be 
reproduced by the following symbols — 


CgHgN 

KON 


and 


CoH.N 

NOK 


The last group of stereo-isomers in w hich insight is most difficult 
yet 18 that of Werner's complex metallic compounds observ ed with 
cobalt, platinum and chromium No enantiomorphous character 
throws light here, and there is no relation to ethylene derivatives 
With cobalt the fact is that in the hexammonic cobalt salts, e g 
Co(NH^lgCla, when NH,Cl is substituted by NOg isomerism appears 
as soon as the number of substituents is two , Jorgensen’s flavo-salts 
Co(NH5)4(NO^gCl, and Gibbs’s isomeric croceo-s^ts offer examples 
Werner puts forward that a grouping of (NHg), at the summits of a 
regular octahedron aiound Co may explain this. 
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Platinum compounds such as {H,N)„ PtCL, have been obtained in 
two forms, Werner admitting here the following plane configura- 
tions — 



Chromium shows a behaviour analogous to that of cobalt, and 
analogous space-formulae may be used here But in a general way 
at present it is extremely difficult to decide upon their value 
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STEREOSCOPE (Gr trrepeos, solid, a-Kcnriiv, to see) ^ The funda- 
mental property of stereoscopic vision, or simultaneous vision 
with both eyes, is the direct perception of the relative distances 
of near objects Of course, ideas of the different distances of 
objects also occur in vision with a single eye, but 
these are the result of Other experiences and 
considerations These representations are also 
not always unequivocal (see fig i) For 
instance they may arise from the former know- 
ledge of the shape and size of a distant object, 
from the partial covering of one object by 
another, and they very often occur where 
stereoscopic observation fails , this latter is involuntary, t e the 
observer is unconscious of it We will now investigate the 
conditions necessary for the perception of depth 
If the head is held still only one portion of space can be 
observed stereoscopically The single eye, when moved, sur- 
veys, including indirect vision, a field which measures 180° 
m a horizontal direction, and 135° m a vertical direction The 
two fields overlap and a smaller conical space is formed, with 
the nose as vertex (B V S in fig 2), m which both eyes can 
see simultaneously , and outside this spai e stereoscopic vision is 
impossible The shape and size of this space are very differ- 
ent in men and animals According to Armin Tschermak the 
horizontal extent of the space surveyed with both eyes is only 
34° in a rabbit as compared with 90° in man, 15° in a fowl and 
about 5° in a carp (measured in water) There is a further 
difference between the eyes of men and animals The optic 
axis of the eye is the line joining the centres of the curves, 
but the direction in which the eye can sec most clearly does 
not always coincide with this, being determined by the spot 
on the retina which is most susceptible to light, the so-called 
yellow spot {Fovea, F m fig 2) In man this spot is still near 
the axis, although not always exactly on it It is not perfectly 
known how it is situated in animals, but m many the axes of 
the eyes diverge (especially strongly in geese), and the por- 
tions of the retina utilized in stereoscopic vision he far distant 
from the axis, as m many animals the eyes are only slightly 
movable 


1 The subject of stereoscopy has been extensively developed by 
the author of this article, who, curiously enough, having lost the 
Bight of one eye through an accident, could no more enjoy the beauties 
of stereoscopic sight — E d 


Every time that the eyes are directed on one spot (P in 
fig a) this point is seen simply, together with a number of 
other points which together form the so-called “ horopter ” 
According to Joh Muller, Helmholtz, Hering, Volkmann and 
others, these are those points of the object-space (fgQ and R 
in fig 2), whose images fall on identical or corresponding spots 
on the retina, by which are meant those points on the retina 
whose nerve filaments are united and which are equidistant in the 
same direction from the centre of the yellow spot (see Eye, 
Vision) The horopter varies according to the position of the 
fixed spot m the object-space, for example, it is the ground 



Fig 2 

itsdf for a man standing erect and looking straight ahead All 
object-points situated outside the horopter fall on points of the 
retina which are not identical, but the two images are only 
seen as real double images in exceptional cases As a rule the 
effect IS that these points are also seen simply, but at other dis- 
tances than that of the fixed point P The differences of the 
images arise in the moving of the image-points in the direction 
of the connecting line of ♦^he two eyes for this reason the eyes 
cannot recognize the space between parallel shining telegraph 
wires if the connecting line of the two e\es be parallel to the 
wires, whilst the perception of the depth occurs involuntarily 
if the connecting line of the eyes is more or less perpendicuhr 
to the wires 1 hese differences of images which ha\ e been men- 
tioned are therefore necessary and are sufficient for the perception 
of depth The explanation that the perception of depth was 
due to a difference between the two retinal images was first 
given by Ch Wheatstone in 1833, but it was contradicted bv 
E Brucke (1841), Sir David Brewster (1843) and others, who 
stated that when observing an object the angle of convergence 
of the axes of the eyes continually changed, and through this 
and also by the exertion of the muscles and the accommodation 
of the eye there was a simultaneous touching of the object, 
which gave rise to the perception of its depth This latter 
theory, however, was contradicted bv H W Dove, who showed 
that a stereoscopic viewing was also possible with momentary 
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illumination of the object, and still less does it agree with the 
fact, to which Wheatstone first) called attention, that facsimiies 
also have a stereoscopic influence, in spite of the fact that the 
images retain their position on the retina unchanged Numerons 
experiments show the same result, and it ftdlows that even a 
change of the angle of convergence is not always observed as a 
change of depth 

There are two kinds of stereoscopic vision, direct and in- 
direct, according to whetner the point seen indirectly, eg 
H in fig 3, IS compared with the fixed pomt P, or with another 
point seen indirectly, g J m fig 3 In both kinds of stereo- 
scopic vision the exactness of the observation of the depth is 
greater as the point J approaches H, and the point H approaches 
P As a matter of fact a man’s eves arc naturally never 
perfectly still They move m their sockets, and the point P, 
where the axes intersect, is continually changing Direct 
stireoscopic vision arises from indirect stereoscopic vision and 
vue versa, and the accuracy of the discernment of the depth 
increases and decreases As m th.s the eye does not revolve 
round its lens but round the centre of the sphere situated 10 mm 


J 



Fio 3 


behind it, the entrance-pupil of the eye moves slightly to and 
fro and up and down, and many experiments have been made 
to produce a perception of depth for a single e/c from the 
relative movements of the images consequent on this motion 
As these movciuents of the images only «• ur in indirect 
vision. It can be understood they are 1 ;t sc 1 by most people 
Tins, however, cannot be regarded as an actual perception of 
depth, because these viewings necessitate a consideration for each 
individual interpretation, which is quite foreign to stereoscopic 
V ision 

Indirect stereoscopic vision is of great importance It makes 
It possible to recognize any sudden danger or obstacle outside 
the direction in which one is looking Even with the stereo- 
Iclcmetcr (see below) the position of the range through which, for 
example, a bird flies could not always be accurately given if 
one were solely dependent upon direct stereoscopic vision 
If the attention and eyes are directed upon a certain object, 
as, for instance, in manual labour and in measuring the image- 
space with the so-cvlled “ travellmg mark ” on the stereo- 
comparator, then direct stereoscopic vision only is concerned 

Stereoscopic vision is m many ways similax to the monocular 


observation of a preparation under the microscppe, and yet 
thi^re is a great difference In an unchanged focused micro- 
scope It cannot be distmguished which of the indistinct 
objects are above and which are below the plane focused for 
In stereoscopic vision, however, this can be seen directly 
How does this happen? Why does the pomt H m fig 3 
appear behind tod the pomt V m front of the point P when 
both eyes arc fixed on the pomt P ? 

As IS shown in fig 3 tlie image pomts on both sides he farther 
apart for H or nearer together for v tlian the ixnage-poiats for p 
and for all the points on the horopter (Q, R, T <ic ) whether the 
pomts ll and V are situated msido or outside the fioroptcr In 
other Words, If the pOint H be formed in the object-space by the 
moving of the related points Q (or R) Rewards H then a movement 
of the image-point takes place in the right eye (or tlie left), m botfi 
eyes m the direction of the nose so long as the point H is outside 
the horopter On the contrary an external movement of the imahe- 
pDint, i e towards the temples takes place when the pomts b anci T 
are substituted by the point V situated msuli. the horopter This 
diffcrentuition of the retinal images of the points II and V respectively 
inside and outside the horopter must suffice, and the question as 
to how the idea of space is conveyed to the brain is a physiological 
and psychological Subject 

If the images of the line RIl in both eyes (or of the line TV) aie 
very diflerent m length, the double images of the point II (or V) 
are seen without great attention But the stereoscopic etlects 
are in these cases always the same as before There is however 
an exception in which the observer sees only two images and in 
•which stereoscopic observation is completely excluded Ibis 
exception is important, because it occurs in the space m the 
immediate proximity of P If for cxanyile the second point 
(H' m fig 3) IS situat'Tl behind or m front otthe pomt P, so that it 
falls between the two optic axe , or on one of them, then only double 
images can be seen either of J’ or of II' according to whether the 
optic axis cuts at P or H' or double images of both fiomts if the 
optic axes intersect at any othir pomt of the line ITi', but the 
representation of the diffeiencc of depth of the two pomts P and IV 
13 never obtained 

This fact can be easily renlired if a stick era lead jicncil be 
held before the eyes of an observer with good stereoscopic sight 
80 that its lengthwise axis fails exactly on a pomt between the eyes 
or m the middle of one of the two c\ es The double images can be 
seen still more clt irly if two small balls on thm threads arc suspended 
behind one another so that their connecting line retains the position 
mentioned above In this experiment it can be seen directly how 
inconvcmont these double image's are to the observer He in\ olunt- 
anly tries to evade them by mo\mg the head Tlie reason for tins 
is that when P (or H') is fixed the images of II' (or P) are aiwavs 
separated from one another by the centre of the yellow spot The 
distances of the two images from the vellow spot have consequently 
opposite signs, whilst for all other objects (p g H) which lie out''idt 
the two axes the distances have the same signs The difference 
of the sign is however not alone decisive foi if the connecting line 
PH' is moved a little Ingher or low^r out of the plane FPf the signs 
remain difiercnt, hut the steieoscopic effect is Immediately legamcd 
Therefore m all cases m which the connecting hne Pll is seen with 
one eye as a point and with the othci is a line or with botli eye^ 
as a line but from two diametrically opposite sides, theie is no 
stereoscopic el'ect but double images are seen, and that for stereo 
scopic observation it is essential to see the connceting line PH' 
with both eyes simultaneously from one and the same side from above 
or below from the left or the nglit This condition la provided 
for m the stercotekmeter by the an uigcnicnt of a zigzag measuring 
scale, so that the conn,ectin line of the marks slightJ)^ aseends 
Care must be taken when using this instrument (as aiso when 
ii‘-mg any atearcoscopic measuring instrument) that the index hangs 
close to or above the object to be measured, so that the latter is 
only touched and m no way covered Ly the mark 

The power of perception of depth in man is most accurate 
This has bttn ascertained by the approximately tqual keenntss 
of vision of all normal-sighted peo^e and by the mterpupillarv 
distance The angle which serves as a measure for the keen- 
ness of vision is that under which appeir two neighbouring 
points of the objeet -space which are still seen by the single eye 
as a doiible point, according to the older expermunts of Helm- 
holtz, this angle is about i' When measured on the retina 
the keenness of vision is determined by the diameter of the nerve 
filaments situated in s^raiglit rows close to one another in the 
fovea (fig 4) The diameter of these filaments amounts to 
roughly o 005 mm , or m angular measure i ' More recent 
experiments for keenness of vision and power of perception of 
depth have given considerably higher values (Wulfing, IHilfnch, 
Heme and others), thus Pulfrich m 1899, when first mtroducihg 
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stereoscopic instruments for measuring distance, proved that 
as a rule persons with normal eyes have a power of perception 
of depth of 10* and still less m unrestricted vision TTiis is 
explained as follows (Hcnng, Heine) — 

it IS tOTimportant for perception where the filament mentioned 
above is illuminated In order to see two objects lying clo'ie to 
one another it is not essential that the two image-points ahouhl be 
separated from one another by the distance of the two nerve lila 
ments of the tvts This happens whenever the hnc separating two 
objects passes through the two points (see fig 4) It is naturil 
that the perception of depth has no fixed hmits, for the position 
of the linages shown m fig 4 changes with the movement of the 
eyeball and the closer the two points are to one another, the more 
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rarely it occurs If the angle of convergence of the optic axes =* A 
the (average) distance between the ey es B ^ 05 mm , * =* i' 
relatively i 7000 (the perception of depth easily attained by 
normal sight) and E =• the normal distance of the point P from B 
in fig 2, then from E =3 B/a the change of depth dL. gives — 
rfE. = B e/A-i^iE «/B 

If the angle A has the value 8 then all perception ot depth ceases 
At tins distance objects arc only still distinguishable from those lying 
behind them which togcthi r form a surface but cannot always be seen 
as a surface because our representations of the depths of distant 
objects are not exclusively controlled by stereoscopic sight This dis- 
tance is called the radius of the stereoscopic field and is calculated by 
the formula R — B/8 wlicnco R = 4<;o metres From the above 
formulae it cm be directly scon that the variation dV. increases 
with E* and the projiortional variation ifF/E increases with L 
The numerical values can be easily calculated when cither A or 
E 13 given thus 

«/E/E => 8/A or *= E/R 

The limits of stereoscopic vision defined above can be extended 
and under the name of “ stereoscope ” every binocular in- 
strument IS included which serves this end Those instruments 
should first be mentioned whu h have restored the more or 
less lost power of stereoscopic vision It is necessary for those 
with normal sight to wear spectacles when the eyes cease to 
accommodate themselves to objects near at hand Spectacles 
which only cover the lower half of the eye and leave the upper 




Fig 5 

half free to look out into space are the best For those who 
have been operated on for cataract, and for excessively short- 
sighted persons, the “ telescopc-spcctacks ” devised by M v 
Rohr (of Zeiss, Jena) are a great assistance There are two 


methods of extending the limits of stereoscopic vision and of 
increasing the accuracy of the perception of depth (i) by 
augmenting the keenness of sight by the aid of a telescope or 
microscope, and (2) by increasmg the mterpupillarj distance 
by several reflections after the plan shown by Helmholtz in his 
mirror stereoscope (1857) (see fig 5) \\hen binocular tele- 
scopes and microscopes are used, erect images are formed when 
the two instruments are contiguous If this is not the case, 
the order of depth is reversed and the same false or pseudo- 
images are formed as when the pictures in a stereoscopic view 
are interchanged or a correctly combined stereoscopic picture 
IS observed m a so-callcd pscudo-stercoscope If, however, 
m this case the axes of both instruments mtersect in front of 
the eyes, then reversed pictures are obtained, but the correct 
order of depth is recovered 


Telescope magmficatum (m times) and base magnification {n 
times) bring the radius R of the stereoscopic field to m or « times 
respectively the v''luc above given, and if both are simultaneouslv 
active to mn limes The errors for a certain distance E are accord- 
ingly reduced to ijmn Of course these expedients do not increase 
the capability of the observer, but the values of the convergence 
angle A and 8 in the object-space are different It Is therefore 
quite natural that the three-dimensional images, which appear m 
the bmocular vision-space of the observer, vary with reference to 
their dimensions and the distance of the separate parts front each 
other In thi^ respect the action of the base magnification is funda 
mentally different from that of the telescope magnification Both 
bring the objects m or « times respectively nearer to the observer 
but In the first case the areal dimensions arc diminished m the same 
proportion as the distances arc lessened whilst m the oilier c^sc tta 
real dimensions remain unchanged In the first case the thrcf - 
dimensional image is a model proportionately diminished in all its 
dimensions and brought nearer to the observer m the other case 
the objects appear puslicd together to the front like the wings of a 
theatre The rein irk made m Helmholtr’s Phy stoloi,tcal Opt% >• 
that when »t — n the three dimensional image would look like the 
object seen without any mstrument at a distance of i/w is conse- 
quently not coircct V\liat is reroarkable ’S that this obscrvatior 
to which as a so called *' Helmholtz rule ” great importance was for 
a long while attached and to a certain extent still is does no'- 
correctly express the views of Helmholtz which he states very 
ckarlv in his earlier cssiy on the tele-stereoscope, and which agree 
with the cxpbnvtion hire given || 


Spectacles and bmocular telescopes were the first binocular 
instruments (see Binocular Instruments) The latter with 
chromatic Icn es hid already been construettd in the 17th and 
18th centuries The Dutch double-telescope (opera glisst'.), 
wnich were almost exclusively used up to the ’nineties of the 
iqth century, were introduced m the ’thirties by Fr Voigt- 
lander The binocular microscope appeared in the early ’fifties 
Ihc mtroduction of the Porro prism (four reflections with 
reversion of the picture and lateral transposition of the rajs) by 
Abbe in 189 ^ w is of great importance 
for the binocular telescope and micro- 
scope It k d to the construction of the 
prism field-glasses and othei telescopes 
winch, in comparison with the Galileo 
binocular telescopes till then m use, not 
only had a considerably increased per- 
ception of depth but also a substantially 
larger field of vision Similarly by 
inserting the Porro lavertirg system 
between the ev epicce tnd the objective, 
the binocular microscope constructed 
by H S Grccnough and S Czapski 
was produced Recently binocular 
glasses (after Fritsch and Zeiss) have 
come into use for slight magnifications, 
m which, following the example given 
by Wenham (1853), the interpupillary 
distance and the angle of convergence 
are diminished by four reflections (the 
course of the rays reversed as m fig 5) 

All of the instrumonts mentioned abov o 
arc used exclusivelv for the observation of three-dimensional objects 
wnth tw o eyes VS hcatstonc (i 838) fii st show cd that the sarre sp itnl 
impression could be produced by two vi'ws ot the object taken 
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from two different points and he called the instrument a stereo 
iicope Let us imagino in lig O a piano 1 *.'' I'g' between tlto two 
e>es Ai and and the points P II and V m the object-space 
and on this plane the perspective projections of P, H and V 

S roduced lowards Aj and Ag — as, for t,xample by photographing on 
le plates i , and Fg with objectives Oj and Og at A, and A^— then the 
object can be taken away and we obtain from the projections the 
same spatial tlfoct aj when obsei ving the object xtseli The change 
of accommodation of the eye which, however, has no influence on 
the power of perception of depth is excluded and a further 
difference (according to I I Oppcl i8'54) is thatm unrestricted 
vision the image points not situated on the yellow spot undergo 
slight displacement in consequence of the difference of the position 
of the pupil and of the centre of rotation of the eye which is 
taken as the centre of projection This can in noway be mutated 
in the pictures In order to obtain a stereoscopic effect from such 
pictures apparatus is not always necessary When the pictures L 
and H in hg <> are at a distance equal to that of distinct vision the 
sterooseojne effect can be obtained liy observing them when the optic 
axes of the eyes are parallel and if the pictures are interchanged 
when the axes Intersect 1 he second of these methods which were 
discovered by Wheatstone was later widely used for the stereoscopic 
observation of large wall pictures 



The 1852 model of the Wheatstone stereoscope is shown 
diagramm iticaliy in fig 7 This differs from the original 
model in that the pictures L and R 
^ y. can be placed at different mclina- 

tions to the mirrors and and at 
different distances from them in 
order to observe the pictures under 
exactly the same inclination of the 
image and the same angle of con- 
vergence as when the picture was 
taken Photographs with a large 
base line and converging axes were 
then often taken (in Germany first 
by L Moser) This mirror stereo- 
scope had no practical result worth 
mentioning on account of its awk- 
ward shape and of the diffic ulty m ootaining equal lUummation 
of both pictures It was also inconvenient that the pictures had 
to be placed separately and reversed in the apparatus These 
difficulties are for the greater part avoided m the L Pigeon 
(Nancy, 19015) new mirror-stereoscope for 
large pictures, which can be purchased 
m book form Fig 8 shows diagram- 
matically the arrangement by which one 
picture IS seen direct and the other m a 
mirror (II W Dove, Sir David Brewster 
and W Rollmann) The disadvointage 
attached to this, that the picture observed 
in the minor must be reversed, can 
according to Pulfrich^ be obviated by 
rotating the correct picture through 180° 
in its own plane and placing it in the position of the picture 
L and by using a so-called roof-prism in the place of the 


Fig 


Incorrect stereoscopic effects easily arise when using pictures 
If for instance the distance of a picture from the centre of projection 
IS different at the time of observation from what it was when the 
photot raph was taken (sec q) objects appear to be either too 
much m relief or too flit even m monocular vision just as when 
looking first through the objective of a telescope and then through 
the cvi piece An excellent example is provided bv *he stereoscopic 
observation of the moon lirst performed by Warren de la Rue 
(1858) to sliowr that the three dimensioml ima c is modified by 
the altcrmc^ the an^de of convcrcciice and by placing the pictures 
obliquely It the pictures obtaineel with conv er„ing axes are placed 
farther ajiart on the same plane the stereoscopic image of the moon 
has the sn ipo of an egg , this however immediately disappears 
and changes into an approximate sphere if the picture be broken 
in the middle and both sides b6nt back If the pictures are observed 
as by Warren de la Rue in a Wheatstone stereoscope under exactly 
the same conditions as when the photographs were taken, the im 
prcssion of a sphere is obtained 

M von Rohr (Dte btnocularen Insirumente, 1907) drew atten- 
tion to the optics of the older stcrcoscopists and in particular 
to the works of Wheatstone, and it is to be regretted that so 


' This fact is published here for the first time 


little notice was taJeen of these older works during the recent 
development of most binocular instruments It woqld, however, 
be erroneous to demand that the above-mentioned conditions 
for the observation of three-dimensional images should always 
be considered This is impossible, for example, in the stereo- 
comparator, in which the three-dimensional image ls only seen 
in portions and never all at once Neither does it concern 
stereoscopic measuring instruments, and it is a curious coin- 
cidence that the stereo-planigraph (see fig 15) constructed aftpr 
Wheatstone’s stereoscope, and correct as to the so-called ortho- 
morphy of the three-dimensional image, was of no use as a 
measuring instrument 

A lens-stereoscope invented in 1849 by Sir David Brewster 
and constructed by J Duboscq is very largely used. The 
causes of its success were its convenient form and the fact that a 
series of adjusted stereoscopic pictures (landscapes, machines, 



&c ) could be observed m rapid succession The Brewster 
stereoscope, by making an easy observation of stereoscopic 
pictures possible when the distance between identical points 
on both pictures was considerably greater than that between 
the observer’s eyes, supported to a certain extent the in- 
clination of photographers not to detract from the pictures If the 
lenses shown in fig 10, on 
the focal plane of which 
the stereoseopK image is 
formed, are large enough, 
and the distance between 
the image-pomls and 
IS not greater than the 
distance between the cen- 
tres of the two lenses 
(a\oiding the divergence 
of the axes of the eyes), 
then the distance between 
the eyes is secondary and 
the observer sees the 
distant points with the 
axes of the eyes parallel 
These apparent advan- 
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tages, however, are counteracted by the defect that the picture 
seen through the lenses is eccentric, and consequently an 
incorrci t impression of the picture is obtained and an alteration 
in the three-dimensional im ige occurs. 

Wheatstone showed later m his controversy with Brewster that 
this disadvantage in the lens stereoscope could be avoided by 
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adjusting the lenses and distant points to the distance between 
the observers eyes This same condition wis fulhlRd in the 
‘ double verant ” constructed by v Rohr and A Kohler (1903) 
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in which the lenses in accordance with A GuUstrand’s rule are 
SO arranged that the centie of rotation of the eye always coincides 
with the noda.1 point of the lenses If evtrj' one had the same intcr- 
pupilKry distance there \vould be nothing more perfect than this 
stereoscope 

If m lip, 6 the t\^o pictures L. and It are Interchanged in both 
pictures (a or 6 in hg ii), then the image -points for H are closer 
together than those for V, thus in stereoscopic vision H appears 
in front of P, and V behind it No change is made to the rehef 
by turning the picture upside down (c and d in fig ii) In fig ii<i, 
the pictures arc in the same positions as when the photographs 
are taken (Fj. in fig 6) Obviously transparent pictures can be 
easily reversed, mother cases it must be effected by mirrors (Whtat- 
stone Dove and others) or by an erecting reflection jirism The 
original unbroken plate (fig 1 1/) can be seen in the pseudo-stereoscojie 
.... « . — shown 111 fig 12 and the correct rehef is obtained if 
A it is rotated about the connecting line ol the two 

/ \ pictures before placing m the stereoscone If a 

/ \ symmetrical body be observed in the pscuuo-sterco- 

I \ scope, for example a pyramid, the relief is still 

/ reversed But if a pnsm be dispensed with the 

^ object appears fiat, and a plane di awing appears 

^4 V H in relief 

yW VA I hese pseudo stereoscopic phenomena are of the 

*7 < greated importance for the study of the principles 

of stereoscopy, for they demonstrate that the per- 
ccjition of depth can be aided by a direct presenta- 
* * tion and hindered by a reverse presentation If 

Fig la a plate of the dolomites, for example, with a large 
base line, arranged as m iia and iifc, is taken, and the apparatus and 
the eyes arc dirt e ltd upwards, then the pscudomoipluc image in 
space looks like tlic roof of a stalactite cav c On the other hand, 
when anaiigcd as i and iid the imago appeals corrcctlyre presented, 
but it IS a little more dilheult to see the horizon in the foreground of 
the pseudomorphic image Reference can only be made here to 
the physiologically mlcicstmg phenomena of colour tones, which 
are a result of the chromatism of the eye and occur m monocular 
and binocular vision (Dove and, more recently, A Bruckner) 


A comparatn tly simjile solution to the problem of puttmg pic- 
tures seen m a steieosiopc in motion is provided in the muio- 
scope for a single observer The other problem — to make one 
stereoscopic picture visible to several people simultaneously — 
can be met in vannus ways, most simply (accordmg to Roll- 
mann [1853] and D’Almcida [1858]) by portraymg the two 
stereoscopic pictures in different colours one over the other, 
and giving each observer spectacles of different coloured glass for 
each eye, with which it is only possible to see one picture with 
each eye Another method suggested by I Anderton (1891), 
in which polinzation and a Nicol prism must be used to 
separate the pictures, has met with httle success, and F. E 
Ives’s novel proposal (1903) to separate the pictures when being 
taken, and also observed, by a ruled grating placed immediately 
in front of the photographic plate is not practicable A method 
Revised by D Almeida, which depended upon the alternate 
visibility of the two pictures, demands a mechanism for each 
observer exactly synchronous with the intermittent illumina- 
tion This principle was successfully adopted by J Mackenzie 
Davidson and II Boas (1900) for a direct stereoscopic observa- 
tion of Rontgen radiographs Immediately after the discovery 
of the Rontgen rays in 1895 E Mach made stereoscopic 
investigations of thi se radiographs 

The development of stereoscopy has m no way been uni- 
form, on the contrary, a long period, during which practi- 
cally no interest was taken in stereoscopy or stereoscopic 
phenomena, was preceded during the middle part of the 19th 
century by a period of universal interest The reason for 
this was not so much the realization of the defects of the stt reo- 
scopes m themselves, and the tnvial manner m which they were 
put on the market, as, for example, a closing stereoscope con- 
taining confeetionci v, as the f ict that the public did not know 
how to make use of the pictures seen in the stereoscope This 
state of affairs was altered when Zeiss, of Jena, as a result of 
the investigations of E Abbe and C Pulfnch, succeeded m 
<x)nstructmg apparatus which made it possible to measure 
the three-dimensional images 

The stereotelemeter, constructed after H de Grousilhers’ 
idea, appeared in 1899 This is a double telescope with the 
distance between tlie objectives increased, and a number of 
rows, of marks placed in the plane of the image which appear as 
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real objects floating at fixed distances above the landscape, from 
which the distances of the objects m the view can be easily read 
In 1905 Pulfnch devised a method of stereoscopic measurement 
which IS specially interesting from a physiolegical point of view, 
but which can only be employed for isolated objects, such as 
beacons, signals, &c This method has the peculiarity that no 
marks are necessary for the measurement The binocular tele- 
scope is so arranged that it always produces two three-dimen- 
sional images of the object which is to be measured close to one 
another, which as a rule are seen 
as though they were at different /' 

distances and of different sizes / Min«>o« 

The measurement is made by [ fvi 

causing the difference of relief of q 2i- G 

the two images to disappear either a 

by bringing the instrument nearer / 

to the object or by readjusting / 

the apparatus The equal size of Eo-aa / 

the two three-dimensional images / f 

can be regarded as a criterion of / / ' 

their equal distances, and it is of / / ' 

further advantage to the method I \ ' 

that the images to be compared ^ 
are equal as to defimtion and -*i t 
colour / jr 

A consequence of these instni- I / / 

ments, which are chiefly important f i 

for military surveving, was the J — B — ^1 

Pulfrich stereocomparator devised ' * * 

miooi The stereoscopic measunng Tig 13 

maclune invented by H Fourcadc 

of Capetovm (1902) is similar to this in many points These instru- 
ments Inaugurated the successful measurement of the distances 
of distant objects and the uses of stereoscopy ’were consequently 
increased Measurement is not made of the objects themselves bat 
on photographic plates which are taken with special instruments — 
field- and stand-phototheodohtes — at the extremities of a base- 
hne which is always selected according to the distance of the object 



Fig 14 

and the exactitude of measurement needed Tor measunng the 
pietuicb a buiocul ir luicrobcopt, adjusted to the dimensions and tJLi< 
distance between the two pi itts, is used ami i lixed inaik is plieed 
in each imago plane which combine m bine lar view to a virtual 
mark m the three-dimensional imate If t 1 jilates are correctly 
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adjusted, by moving the plates perpendicular to one another and by 
altering the distance of the plates from one another, this so called 
" travelhng mark " can be placed on any point of the landscape, 
and then used for the measurement of solid ty of the objects, or 
the production of plans and models, just as formerly, for 
example, the mccisuring s+aif was used for geodetic observations, 
with the difference that in the stereocomparator the mark is regu- 
lated by the obstrver only and is not lundcred in its movements 
by any undulations, &c of the land 

Fig shows how the lateral movement of the mark Wg ** trans- 
formed in a movement towards and avay from the observer in 
the three dimensional image M. Fig 14 shows the theory of 
measunng a stercojihotograph The axes arc hon/ontil when 
the photograph u taken, and the plates are in one plane It 
shows the method of calculating the position of the point P in 
the object-space frona the co-ordinates and of image point 
on the left plate and the so called parallel axis a — Xy — ^ , 
the last IS constant for all points in the vertical plane GG 
through P at right angles to MiO, The two microscopes in 


he 14 really prQ<luce erect pictures, and the two plates are so 
placed in the stcreocomparator as to be seen from P/and P^' 

The use of the stereocomparator is unluuilcd for the measure- 
ment of relief It is extended similarly to all objects and 

phenomena large and small, distant and near m motion or 
station iry, to those which retain their shape for a long 

period or which are constantly changing, or to those which 

are only visib'e for a short time For a large number of experi- 
ments of this sort — mountain photography (Von Hubl, etc), 
coastal measurements, photographing a battle from a ship, 
geodesy, study of the waves (Kohlschutter, Laas), tho trajectory 
of a shot (Neuffer, Krupp, Nccsen), tho use in building railways 
or on voyages of discovery, &c — the stcreocomparator has 
given proofs of its uses and new fields arc being constantly 
jn opened up for it A further 

A advance has been made in the 

\ stcrcophotogrammetnc method by 

/ \ providing the stcreocomparator 

/ \ with a drawing ajmaratus (F V 

/ \ Thomson, E v Orel and Carl 

L R 7eiss), with which contours can 

automatically drawn from 
** tho stcreophotogr?mmetnc photo- 

graphs E Dcvillc's (1903) stereo 
Fig 15 plamgraph (lig 15), designed for 

the same purpose, is only used as 
a demonstration apparatus Tho mirrors are transjiarcnt for 
the observation of a source of light, &c , which is moved m the 


demonstration apparatus 


object space 

The stereometer may be regarded as a modification of the stereo- 


comparator, and IS constnicted for the measurement of men and 
ammals, and al-o for sculpture, and for tho observatn n of complete 
stereo copic photographs The motion of tho mark is effected by 
a lateral t lovement of one of tho two objectives forming the picture 
Pulfnch has recently provided the Greenough binocular microscope 
with a jioi t or a circular mark situated exactly in the centre of Inc 
field of view for the purpose of the direct gauging of small prepara 
tions which cannot be dircetly brought into contact wth a mark 
This contact with tho jirojiaration is effected by displacing cither 
the preparation or the micioscope, and the separate distances are 
read with a vesuer 


I he earlier suggestions for making the stereoscope a measuring 
instrument were not realized, though decisive improvements 
were made Brewster was unconsciously rear the solution of 
the problem when he prepared ghosts or vistas bv placing one 
transparent picture over another More important than these 
trivial pictures are the superposed pictures (of conic sections, 
machines, anatomical preparations, &c ) contrived by E Mach 
(1866), m which sections of the same solid object are succcssiv ’y 
photographed on one plate so that in a stereoscope one can ,.ee, 
as it vv ere, through the opaquesurfaee of the solid into the interior 
To A Rollet (1861) IS due the merit of constructing the first 
steieoscopic measuring scale It was a sort of ladder, whose 
rungs gave the distances of objects Shortly after Mach sug- 
gested using the mirror image of a wire model observed in a 
transparent mirror for the measurement of the dimensions of a 
body placed behind the glass plate 
The works of I H -rmer (t88i) and F Stolze (1884 and 1892) 
are of importance for the history of the development of stereo- 
scopic measurement llarmer used a scale of depth consisting 
of a senes of squares arranged one behind the other m order to 
measure in the stereoscope a picture of the clouds taken with a 
large basc-linc (about 15 metres) Stolze placed gratings m 
front of the two semi-pictures of a mirror stereoscope, one of 


which could be moved by a micrometer, and he thus discovered 
the device called the “ travelling mark ” Apparently inde- 
pendent of all earlier expenmenters T Mane and H Ribaut had 
the idea of the “ travelling mark ” m 1899 and 1900 and used it 
for measuring the Rontgen radiographs 

Of the applications of stereoscopy we mav notice the utilization 
of spatial effects and troubles m stereoscopic vision (agitation 
and lustrous appearances) in the discover) of differences and 
alterations m pictures The method was first used by Brewster 
to recognize irregularities m carpet patterns, and later by 
Dove and others for distinguishing the original from a copy, 
for testing coins, cheques, &c. Moreover, with the develop- 
ment of celesti^ photography, the stereoscope came to be 
applied to the discovery of planets, comets, variable stars, 
errors in plates, the proper motions and parallaxes of the fixed 
stars (Harmer, Kummel, Wolf and Lenard, Forster and others). 
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The stcreocomparator has also been employed in astrometry, 
and a planetoid discovered by its aid was named btereoscopia 
in recognition of this application Smee 1904 binocular 
observation of stellar plates to determine differcnas m the 
images of the objects reproduced has been gradually discarded 
for the method devised by Pulfnch, which consists m the 
monocular observation of the two plates in the stereocomparator 
with the assistance of the so-called “ blink microscope (fig 16). 
In this microscope the two pictures are seen simultaneously, 
or individually by alternately opening the screens Bj and B^. 
In the second case all differences of the two images 
are immediately distinguished by a sudden oscillation of 
the image-point or by a sudden appearance and disappear- 
ance of single points like flash lights at sea 01 the modern 
illuminated sky lights in towns, and there is now no merit m 
discovering new planets, comets and variable stars by this 
method 

The blink microscope is far more useful than the stereomicro- 
scope for such purposes, for there is not one special direction m 
which differences can be best distinguished It is better there- 
fore for the stereo method to be restricted to the work for which 
It IS specially suitable, and for which it will revir be replaced, 
and for such experiments as we have just discussed to be solely 
performed with the aid of the blink microscope (C P *) 

STERLING, ANTOINETTE (d 1904), Anglo-American vocalist, 
was born at Sterlingville, New York state She studied with 
Mme Marchesi, with Mme Viardot Garcia and with Manuel 
Garcu, and after singing for two years in America came 
m 1873 to EnglcUid, where she made her first appearance at 
Covent Garden under Sir Julius Benedict and rapidly became 
a popular favounte among the contraltos of the day. She 
gained her greatest successes as a ballad-singer, especially in 
such songs as “ Caller Herrin’,” “ The Three Fishers ” and “ The 
Lost Chord ” She was a woman of deep religious feeling and 
many enthusiasms, and her name was constantly associated 
with philanthropic enterprise She died on the loth of January 
1904 In 1875 married Mr John Mackinlay, and her 

life was written by her son, Mr Sterling Mackinlay, in 19061 
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‘STERLING, JOHN (1806-1844), British author, was bom at 
Karnes Castle m Bute on the 20th of July 1806 He belonged 
to a family of Scottish origin which had settled in Ireland during 
the Cromwellian period His father, Edward Sterling (1773- 
1847), had been called to the Irish bar, but, having fought as 
a militia captain at Vinegar Hill, afterwards volunteered with 
his company into the line On the breaking up of his regiment 
he went to Scotland, and took to farming at Karnes Castle In 
1804 he married Hester Conmgham In 1810 the family removed 
to Llanblethian, Glamorganshire, and during his residence there 
Edward Sterling, under the signature of “ Vetus,” contributed 
a number of letters to The Times, which were reprinted in 1812, 
and a second series in 1814 In the latter year he removed to 
Pans, but on the escape of Napoleon from Elba in 1815 took 
up his residence in London, obtaining a position on the staff 
of The Times newspaper, and dunng the late vears of Thomas 
Barnes’s administration he was practically editor His fiery, 
emphatic and oracular mode of writing conferred those char- 
acteristics on The Times which were recognized in the sobnquet 
of the “ Thunderer ” John Sterling was his second son, the 
elder being Colonel Sir Anthony Conmgham Sterling (1805-1871), 
who besides serving in the Crimea and as military secretary to 
Lord Clyde during the Indian Mutiny, was the author of The 
Highland Brigade in the Crimea and other books After studying 
for one year at the university of Glasgow, John Sterling in 1824 
entered Trinity College, Cambridge, where he had for tutor 
Julius Charles Hare At Cambridge he took a distinguished 
part in the debates of the union, and became a member of the 

Apostles’ ” Club, forming friendships with Frederick Denison 
Maurice and Richard Trench He removed to Trinity Hall 
with the intention of graduating in law, but left the university 
without taking a degree During the next four years he resided 
chiefly in London, employing himself actively in literature and 
making a number of literary friends With Maurice he purchased 
the Athenaeum m 1828 from J Silk Buckingham, but the 
enterprise was not a pecuniary success He also formed an 
intimacy with the Spanish revolutionist General Tornjos, m 
whose unfortunate expedition he took an active interest But 
he did not accompany it, as he was kept in England by his 
marriage to Susannah, daughter of Lieut -General Barton 
Shortly aftei his marriage m 1830 symptoms of pulmonary 
disease induced him to take up his residence in the island of 
St Vincent, where he had inherited some property, and he 
remained there fifteen months before returning to England 
After spending some time on the Contment in June 1834 he was 
ordained and became curate at Hurstmonceaux, where h’s old 
tutor Julius Hare was vicar Acting on the advice of his phvsician 
he resigned his clerical duties in the following Februarv , but, 
according to Carlyle, the primary cause was a divergence from 
the opinions of the Church There remained to him the “re- 
source of the pen,” but, having to “ live all the rest of his days 
as in continual flight for his very existence,” his literary achieve- 
ments were necessarily fragment aiy He published m 1833 
Arthur Contngshy, a novel, which attracted little attention, 
and his Poems (1839), the Election, a Poem (1841), and Strafford, 
a tragedy (1843), were not more successful He had, however, 
established a connexion in 1837 with BlacJewood’s Magazine, 
to which he contributed a variety of papers and several talcs 
of extraordinary promise not fulfilled in his more considerable 
undertakings Among these papers were “ Ihe Onyx Ring” 
and “ The Palace of Morgana ” He died at Ventnor on the 
18th of September 1844, his wife having died m the preceding 
year 

His son, Major-General John B Sterling (b 1840), after 
entering the navy, went into the army, and had a distmguished 
career (wounded at Tel-el-Kebir in 1882), both as a soldier and 
as a writer on military subjects 

John Sterling’s papers were entrusted to the joint care of Thomas 
Carlyle and Archdeacon Hare Essays and Tales, by John Sterling 
collected and edited, with a memoir of his life, bv Julius Charles 
Hare, appeared m 1848 in two volumes So dissatisfied was Carlyle 
nrith the memoir that he resolved to give his own ” testimony " 


about his friend, and his vivid Life (1851) has perpetuated the 
memory of Sterlmg more than any of the latter's own writings 

STERLING, a city of Whiteside county, Illinois, USA., on 
the north bank of Rock River, 109 m by rail W of Chicago 
Pop (1900), 6309, of whom 815 were foreign-bom and 23 were 
negroes, (1910), 7467 Sterling is served by the Chicago & North- 
western and the Chicago Burlington & Qumey railways, and 
by inter-urban electnc railway to Dixon, 12 m N N W Across 
the river is Rock Falls (pop m 1900, 2176), practically a suburb 
of Sterlmg, with foundries and machine-shops and manufactories 
of agricultural implements, barbed wire and bolts and rivets 
Three bridges cross the river The nver is tapped here by the 
feeder of the Illinois & Michigan canal, so that there is direct 
water communication with ( hicago and St Louis Two great 
dams on the liver (one built by the Federal government) pro\ ide 
good water power The public library (1878) had 12,000 volumes 
m 1910 In the city are large ironworks, and numerous other 
manufactures Sterlmg was formed in 1839 by the consolidation 
of two towns, Harrisburg and Chatham, founded here in 1836 
and 1837 respectively, it was chartered as a city in 1857 

STERLING, a term used to denote money of standard weight 
or quality, especially applied to the English gold sovereign, and 
hence with the general meaning of recognized worth or authority, 
genuine, of appro\ ed excellence The word has been generally 
derived from the name of “ Easterlings ” given to the North 
German merchants who came to England m tlie reign of Edward I 
and formed a hansa or gild m London, modelled on the earlier 
one of the merchants of Cologne Their corns were of uniform 
weight and excellence (tf Matthew Pans, ann 1247, moneta 
esterhngorum, propter sui materiem destderabtlem, &c ), and thus 
it IS supposed gave the name of the moneyers to a coinage of 
recognized fineness This theory is based on the statement 
of Walter de Pinchbeck, a monk of the time of Edward I, 
“ sed moneta Angnae fertur dicta fuisse a nomimbus opificum, ut 
Floreni a nomimbus Florentiorum, ita Sterlingi a nommibus 
Esterhngorum nomina sua contraxerunt, qui hujusmodi monetam 
in Anglia pnmitus componebant ” (quoted m Wedgwood, 
Diet of Eng Ftym ) The word, however, occurs much earlier 
The Roman de Rou (1180) has “Pour ses estellms recevoir,” 
and “ in Anglia unus Sterlingus per solvetur ” occurs in an 
ordinance of Philip of France and Henry II of England of 1184, 
both quoted in Du Cange (Gloss s v Esterlmgus) The “ ster- 
lmg ” was a com, the silver pennv, 240 of which went to the 
“ pound sterling ” of silver of 5760 grams, 925 fine, and described 
m a statute of Edward I , quoted in Du Cange, as “ Denarius 
Angliae qui vocatur Sterlingus ” The word was borrowed by 
all European languages and applied to the English com and to 
corns m general of a standard quality, thus Vire find not only 
O Fr estorlm or estelhn but M H G sterhne or staerhne, Ital 
sterlino, &c It would seem therefore that the term was applied 
to a com of recognized quality before the North German mer- 
chants were established in Ixindon and that its origin should 
be found in a native English word Two suggestions have been 
made, one that it represents an 0 Eng steorhng, t e little star, 
from a device on an early com, such as is found On some of 
William II , or O Eng staerling, starling, from the birds, which 
however may be doves, on the coins of Edward the Confessor 
(See Du Cange, Gloss, s v Esterlmgus j and Skeat, Eiym Diet 
1910, s V Sterling ) 

STERNBERG, a town of Austria, m Moravia, 73 m N E of 
Brunn by rail Pop (1900), 15,195, almost exclusivel> German 
It IS the chief seat of the Moravian cotton industrv , and it also 
carries on the manufacture of linen, stockings, liqueurs, sugar 
and bricks Fruit, especially chemes, and tobacco are grown 
in the neighbourhood Sternberg is said to have grown up 
under the shelter of a castle founded by Yaroslav of Sternberg 
on the site of his victory over the Mongols in 1241 

STERNE, LAURENCE (1713-1768), English humorist, was 
the son of Roger Sterne, an English officer, and great-grandson 
of an archbishop of York Nearly all our mformation about 
the first forty -six years of his life before he became famous as 
the author of Tristram Shandy is derived from a short memoir 



STERNE, LAURENCE r m 


90;; 

down by hunself for the use of his daughter It gives 
nothing but the barest facts, excepting three anecdotes about 
his infancy, his school days and marriage He was 'bom 
at Clonmel, Ireland, on the 24th of November 1713, a few days 
after the arrival of his father’s regiment from Dunkirk. The 
regiment was then disbanded, but very soon after re-established, 
and for ten years the boy and his mother moved from place to 
place after the regiment, from England to Ireland, and from 
one part of Ireland to another The familiarity thus acquired 
with military life and character stood Sterne in good stead when 
he drew the portraits of Unde Toby and Corporal Trim After 
ten years of wandermg, he was fixed for eight or nine years at 
a school at Halifax in Yorkshire His father died when he was 
m his eighteenth year, and he was indebted for his university 
education to one of the members of his father^s family His 
great-grandfather the archbishop had been master of Jesus 
College, Cambridge, and to Jesus College he was sent He was 
admitted to a sizarship in July 1733, took his B A degree in 
1736 and proceeded M A m 1740 One of his unties was pre- 
centor and canon of York Young Steme took orders, and 
through this uncle’s influence obtained in 1738 the hvmg of 
Sutton-m-the-Forcst, some 8 m north of York. Two years 
after his mamage m 1741 to a lady named Elizabeth Lumley 
he was presented to the neighbourmg livmg of Stilhngton, and 
did duty at both places. He was also a prebendary of York 
Cathedral 

Sutton was Sterne’s residence for twenty uneventful years 
He kept up an intimacy which had begun at Cambridge with 
John Hall-Stevenson (1718-1785), a witty and accomplished 
micurean, owner of Skelton Hall (*' Crazy Castle ”) in the 
Cleveland district of Yorkshire. Skelton Hall is nearly 40 m 
from Sutton, but Sterne, m spite of his double duties, seems to 
have been a frequent visitor there, and to have found m his not 
too strait-laced friend a highly congenial companion Steme 
IS said to have never formally become a member of the turde 
of gay squires and cltncs at Skelton known as the “ Demoni- 
aclw ”, but no doubt he shared thtir festivities Stevenson’s 
various occasional sallies in verse and prose — his Fables for 
Grown Gentlemen (1761-1770), his Crazy 2 ales (176a), and his 
numerous skits at the political opponents of Wilkes, among 
whose “ macaronies ” he numbered himself— were collected after 
his death, and it is impossiblq to read them without being struck 
with their close family resemblance m spirit and turn of thought 
to Sterne’s work, inferior as they are in literary genius Without 
Stevenson, Sterne would probably have been a more decorous 
parish priest, but he would probably never have written Tnstram 
Shandy or left any other memorial of his singular genius In 
1 747 Steme published a sermon preached m York under the title 
of The Case of Elijah This was followed in 1750 by The Abuses 
of Conscience, afterwards inserted in vol 11 of Tnstram Shandy 
In 1759 he wrote a skit on a quarrel between Dean Tounta^Tie 
and Dr Fopham, a York lawyer, over the bestowal of an office 
in the gift of the archbishop This sketch, in whuh Topham 
figures as Trim the sexton, and the author as lorry Shm, gives 
an earnest of Sterne’s jxiwers as a humorist It was not published 
until after his death, whin it appeared m 1769 under the title 
of A Political Romance, and afterwards the History of a Warm 
Watch-Coat The first two volumes of Tnstram Shandy were 
issued at York m 1759 and advertised in London on the ist 
of January 1760, and at once made a sensation York was 
scandalized at its clergyman’s indecency, and indignant at hia 
caricature as “ Slop ” of a local physician (Dr John Burton), 
London was charmed with his audacity, wit and graphic umon- 
ventional power He went to London early m the year to enjoy 
his triumph, and found himself at once a personage in society — 
was called upon and invited out bv lion-hunters, was taken to 
Windsor by Lord Rockingham, > and bad the h<Miour of supping 
with the duke of York 

For the last eight years of his life after this sudden leai> 
o£ obscurity we have a faithful record of Sterne’s feelings and 
movements in letters to various persons, published in 1775 by 
Lrs sole child and dau^toTg Lydia Steme de Hedalle, and m ther 


Letters from Yonck to EAza {1766-1767), a po publipfi^ 

At the end of the sermon in THstram he had intimated that, if 
this sample of Yoritk’s pulpit eloquence was liked, “ there are 
now in the possession of the Shandy fanuly as many as will 
iilake a handsome volume, at the world’s service, and much 
good may they do it ” Accordingly , when a second edition 
of the first instalment of Tristram was called for m three months, 
two volumes of Sermons by Yonck were announced Although 
they had little or none of the eccentricity of the history, they 
proved almost as popular Sterne’s clerical character was far 
from bemg universally mjured by his mdcco ous freaks as a 
humorist Lord Fauconberg presented the author of Tnstram 
Shandy with the perpetual curacy of Coxwold To this new 
residence he went m high spirits with his success, “ fully deter- 
mined to write as hard as could be,” seeing no reason why he 
should not give the public two volumes of Shandyism every year 
and why this should not go on for forty y ears By the beginning 
of August 1760 he had another volume written, and was so 
“ delighted with Uncle Toby’s imaginary character that he was 
become an enthusiast ” The author s delight m this wonderful 
creation was not misleading, it has been fully shared by every 
generation of leaders since For two years m succession 
Steme kept his bargain with himself to provide two volumes 
a year Vok 111 and iv appeared in 1761, vols v and vi 
m January 1762 But his sanguine hopes of continuing at 
this rate were frustrated by ill health He was ordered to 
the south of France, it was two years and a hvdf before he 
returned, and he came back with very little accession of 
strength His reception by literary circles m France was very 
flattering He was overjoyed with it “ ’1 is comme d Londres,'* 
he wrote to Garrick from Pans, “ I have just now a fortnight’s 
dinners and suppers upon my hands ” Through all his pleasant 
experiences of Ircnch society, and through the fits of dangerous 
illness by which they were diversified, he continued to build 
up his history of the Shandy family> but the work did not progress 
as rapidly as it had done Not till Janu-iry 1765 was he ready 
with the fourth instalment of two volumes, and 01 of them, 
vol vii , leavjng the Shandy family for a tunc, gave a lively 
sketch of the writer’s own travels to the south of France m 
search of health This was a digression of a new kind, if any- 
thing can be called a digression in a work the plan of which is 
to fly off at a tangent whenever and wherever the writer’s whim 
tempts him In the first volume, anticipating an obvious com- 
plaint, lie had protested against digressions that left the mam 
work to stand still, and had boasted— not without justice in 
a Shandtan sense — that he had reconciled digressive motion with 
progressive But in vol vii the work is allowed to stand still 
while the writer is being transported from Sh indy Hall to 
Languedoc The only progress we make is in tin illustration 
of the buoyant and joyous temper of Tristram hunself, who^ 
after all, is a member of the Shandy family, and was due a volume 
for the elucidation of his character \ol vm begins the long- 
promised story of Uncle loby’s amours with thc^^ idow Wadman, 
After seeing to the publication of this instalment of 7 rislram 
and of another set of sermons — more pronouncedly bhandean 
in their eccentncjty — he quitted England again in the summer 
of 1765, and travelled m Italy as far as Isiaples The ninth 
and last and shortest \ olume of Tristram, t oncludmg the episodo 
of Toby Shandy’s amours, appeared un 1767 T his despatched, 
Sterne turned to a new project, which had probably been saig- 
gested by the ease and freedom with whu h he had moved through 
the travellmg volume in Tnstram The Sentimental Journey 
through France and Italy was intended to be a long work the 
plan admitted of any length that the author chose, but, after 
seeing the first two volumes through the press m the early months 
of 1768, Sterne’s strength failed him, and he died in his lodgings 
at 41 Old Bond Street on the 18th of March, three weeks after 
' the publication The loneliness of his end has often been com- 
mented on; it was probably due to its unexpectedness He 
had pulled through so many sharp attacks of his vile influenza ” 
and other lung disorders that he began to be seriously alatme^ 
, only three da> s before his deaths ^ i 



' Stfetne^s character defifes analysis m brief Space It is too 
Subtle and maividital to be conveyed ’n general terms For 
Comments upon him from points of view more or less diverse 
the reader may be referred to 1 hackeray’s Hufnounst':, Professor 
Masson’s British Novelists and H D Traill’s sketch in 

the “ FngHsh Men of T ettcrs ” Senes The fullest biography 
IS Mr Percy Fitzgerald s (1864) But the reader who cares to 
have an opinion about Sterne should hesitate till he has read 
and re-read m various moods considerable portions of Sterne’s 
own writing This writing is so singularly frank and uncon- 
ventional that Its drift is not at once apparent to the literary 
Student The mdefensible mdficenev and overstrained senti- 
mentality are on the surface, but after a time every repellent 
defect IS forgotten in the enjoyment of the exquisite literary art 
In the delineation of character by graphically significant speech 
and action, introduced at unexpected turns, left with happy 
audacity to point their own meaning, and pointing it with a 
force that the dullest cannot but understand, he takes rank 
with the very greatest masters In Toby Shandy he has drawn 
a character universally lovable and admirable, but Walter 
Shandy ’S almost greater as an artistic triumph, considering 
the difficulty of the achievement Dr Ferriar, in his 111 istraiions 
0/5/erw# (published m 1798), pointed out several unacknowledged 
plagiarisms from Rabelais, Burton and others, but it is only 
fair to the critic to say that he was fully aware that they were 
only plagiarisms of material, and do not detract m the slightest 
from Sterne’s reputation as one of the greatest of literary artists 

A revised edition of Mr Peicy Fitzgerald's blerne, containing 

much new infonnaUon appeared in 1896 There is also a valuable 
study of Sterne by M Piul blajifer (1870 2nd ed , i88z) , ami many 
fresh particulars as to Sterne’s lelations with his wife and d lughter, 
and also with the lady known as " Eliza *’ (Mrs Elizabeth 
Draper) are collecte<l in Mr Sidney Lee's article in the Diet 
Nat Btog Stcinos original journal to Mrs Draper (“ Tho 
Brainine's Journal ’ ) after she had gone back to India, and extend- 
ing from the 13111 of April to the 4tli of August 17O7, is now in the 
department of MSS British Museum (addit MS 34 527) A con- 
venient edition of Sterne s works, edited by Professor George 
Samtsbury, was issued in six volumes m 1894 Sec also Wilbur L 
Cross The Life and Times of Laurence Sterne (New York 1909) , and 
Walter Sichel ’>terne a Study (1910) (W M , A D ) 

STEttNE, RICHARD (c 1596-1683), English divine, arch- 
bishop of York, was born at Mansfield, Nottinghamshire, and 
was educated at the frce-school m that town and at Trinity 
College, Cambridge He was elected fellow of Corpus Chnsti 
College m 1620, in 1633 he became chaplain to Archbishop 
Laud and m 1634 master of Jesus College, Cambndge, and rector 
of Yelverton, Somerset lor his zeal m helping the royalist 
cause with college plate he suffered imprisonment at the order 
of parliament and lost his appointments He attended Laud 
at his execution, and during the Commonwealth kept a school 
at Stevenage, Hertfordshire At the Restoration he was rein- 
stated as master of Jesus College and soon after was made bishop 
of C arlisle With George Griffith, bishop of St Asaph, and Brian 
Walton, bishop of Chester, he was appomted by Convocation 
to revise the Prayer B(X)k In 1664 he was raised to the arch- 
bishopric of York He had impoverished Carlisle and in his 
new sec, according to Burnet (who calls him “ a sour ill-tempered 
man ”), “ mindeci chiefly the enriching of his family ” lor his 
regard to the duke of York’s interests he was suspected of leaning 
towards Roman Catholicism He died on the 20th of June 1683 
He helped Brian Walton with the Polyglot Bible and wrote a 
book on logic, Summa logical (London, 1685) 

He has also been credited wilh The Whole Duty of Man which 
must, however, be assigned to the royalist divine Richard Alle‘ tree 
(1619-1681), provost of Eton College, whose original was consider- 
ably altered by his literary executor, John Fell (1625-1686), bishop 
of Oxford 

STESICHORUS {c 640-555 B c ), Greek lyric poet, a native 
of Himera m Sicily, or of Mataurus a Locrian colony in the south 
of Italy According to Suidas, his name was originally Tisias, 
but was changed to Stesichorus (“organizer of choruses”) 
His future eminence as a poet was foretold when a nightingale 
perched upon his lips and sang (Pliny, Nat Hist ,x 43) We 
are told that he warned hie fellow-citiijens against Phalans, 
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j whom they had chosen as their general, by relating to them the 
well-known fable of the horse, which, m its eagerness to punish 
the stag for intruding upon its pastures, became the slate of 
man (Aristotle, Rhetoric, n 20) But his warnings had no 
effect, he himself was obbgcd to flee to Catana, where be died 
and was bur’ed before the gate Called after him the Stcsichorcan 
The story that he was struck blind for slandering Helen in a poem 
and afterwards recovered hii sight when, m tonseijuencc of a 
dream, he had composed a palinode or recantation (in which he 
declared that only Helen’s phantom had been cirried off to 
Trov), IS told by Plato (Phaedrus 243 A ), Pausanias (in 19, 13), 
and others We possess about thirty fragments of his poems, 
none of them longer than six lines Ihcv are written in the 
Doric dialect, with epic licences, the metre is dactyhco-trochaic 
Brief as they are, they show us what I ongmus meant bj calling 
Stesichorus “ most like Homci ”, thej are full cf epic grandeur, 
and ha\c a stately sublimity that reminds us of Pindar Stesi- 
chorus indeed made a new departure by using Ijric poetry to 
celebrate gods and heroes rather than human feelings and pas- 
sions, this IS what Quintilian {Instit x i, 62) means by saying 
that he “ sustained the burden of epic poctrv with the lyre ” 
Several of his poems sung of the adventures of Hefaeles, one 
dealt with the siege of Thebes, another with the sack of Troy ^ 
Ihe last IS interesting as being the first poem containing that 
form of the story of Aeneas’s flight to which Virgil ifterwaids 
give currency in his Aeiietd The popular legends of Sicily 
also inspired his muse, he was the first to introduce the she phe rd 
Daphnis who came to a miserable end after he had proved f aith- 
less to the nymph who loved him Stesichorus completed the 
form of the choral ode by adding the epode to the strophe and 
antistrophe, and ” you do not even know Stcsichonis’s thicc ” 
passed into a proverbial expression for unpardonable ignor ince 
(unless the words simply mean, “you do not e\en know three 
lines, or poems, of Stesichorus ”) He was famed in antiquity 
for the richness and splendour of his imagination and his style, 
although Quintilian censures his redundancy and Heimogtnes 
remarks on the excessive sweetness that results from his abundant 
use of epithets 

Frigmdits in T Bcrgk, Poctae lynct graeci lii , see also 
S Bcnngc De Ste<;ichoro hnco (1880), O Cni-^ms ‘ ‘^Ic'-ichorus 
und die cpodische Comjiosition in tier giiechischen Lviik” in 
Commentatwnes Philologtcae dedicated to O Ribbtxk (r8S8) 

STETHOSCOPE (Gr chest, and o-kottclv, to look, 

examine), a medical instrument used in auscultation (qv) 
The single stethoscope is a straight wooden or metal tube with 
a flattened bell, the surface of which is usually coveied with 
ivory or bone at the end vffiirh is placed against the body of 
the patient, and a smdl cup at the other to fit the ear of the 
obsen'cr In the “binaural” stethoscope, which has the 
advantage of flexibility, the tube is divide ci above the bell into 
two flexible tubes which Ic id to both cars 

STETTIN, a seaport of Germany, c ipital of the Prussian 
province of Pomerania, on the Oder, 17 m above its cntrince 
into the Stettinir Haff, 30 m from the Baku, 84 m NE of 
Berlin by rail, and at the junction of lines to St ugsrcl-Danzig 
and Kustrm-Breslau Pop (1885), 99,475, (1890), 116,228; 
(igoo) — including the incorpoiated suburbs — 2io,6i‘'0, (1905) 
224,078 The mam p irt of the town occupies a hilly site on the 
left bank of the river, and is connected by lour bridges, me lading 
a massive railway swing-bridge, with the suburbs of Lastadie 
(“lading plate” from lastadnim, ‘'burden,”) and Silbcrwitse, on 
an island formed by the Pirnitz and the Dunzig, whirh here 
diverge from the Oder to the Dammsrhc-Si e Until 1874 
Stettin was closely girdled by very extensive and strong forti- 
fications, which prevented the expansion of the towm, but 
the steady growth of its commerce and manufactures encouraged 
the foundation of numerous industrial suburbs beyond the 

^ The tabula Ihaca, a stucco hos-rchef found in the ruins of an 
ancient temple on the site of tlie ancient Bonllae and so called 
because it represents the chief events of the Troj-'n War is a sort of 
commentary upon tius (see O Jahn and A Michaelis, Gnechische 
Btlderchvontben, 1873, and IVf F Piulckt De tabula ihaca quaesfi- 
ones Steitchoreae', 1897, an exhaustive treatise) 
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line of defence and these now combine with Stettm to form one 
industrial and commercial centre Since the removal of the 
fortifications their site has been built upon. Apart from its 
commerce Stettm is comparatively an uninterestmg city, 
although Its appearance, owing to its numerous promenades 
and open spaces, is very pleasant Among its nine Evangelical 
churches that of St Peter, founded in 1124 and restored in i8i6- 
1S17, ^2.5 the distinction of being the oldest Christian church in 
Pomerania Both this and the church of St James, dating from 
the 14th century, are remarkable for their size Three of the 
Evangelical churches are fine new buildings, and there are also 
churches belonging to the Roman Catholics and other religious 
bodies The old palace, now used as public offices, is a large but 
unattractive edifice, scarcely justifying the boast of an old 
writer that it did not yield m magnificence even to the palaces 
of Italy Among the modern buildings are the theatre, the 
barracks, the bourse, a large hospital, the new town-hall, supcr- 
sedmg a building of the 13th century, and the new govern- 
ment buildings Statues of Frederick the Great, of Frederick 
Williar^II and of the emperor William I adorn two of the fine 
squpes,The Konigsplatz and the Kaiser Wilhelmsplatz Other 
squares are the Paradeplatz, and the Rathausplatz with a 
beautiful fountain Two gateways, the Konigstor and the 
Berliner Tor, remains of the old fortifications, are still standing 
As a prosperous commercial town Stettin has numerous 
scientific, educational and benevolent institutions 
Stettin, regarded as the port of Berlin, is one of the principal 
ship-building centres of Germany and a place of much com- 
mercial and industrial activUy The foremost place in its chief 
industry, ship building, is taken by the Vulcan yard, situated 
m the suburb of Bredow, which builds warships for the German 
navy The business vas begun in 1851 and now employs about 
8000 hands, the works extending over 70 acres and the covered 
workshops over 650,000 sq ft In 1897 a floating dock was 
fitted up capable of holding vessels of 1 2,000 tons Locomotives, 
boilers and machinery of all kinds are made m other great 
establishments Other industries are the manufacture of 
' lothing, cement, bricks, motor-cars, soap, paper, beer, sugar, 
spirits and cycles Most of the mills and factories are situated 
m the suburbs, Grabow, Bredow and others The sea-borne 
commerce of Stettm is of scarcely less importance than her 
industry and a larger number of vessels enter and clear here 
than at any other German port, except Hamburg and Bremer- 
haven Swmemunde serves as its outer port Its principal 
exports are gram, wood, chemicals, spirits, sugar, herrmgs and 
coal, and its imports are iron goods, chemicals, gram, petroleum 
and coal A great impulse to its trade was given in 1898 by the 
openmg of a free harbour adjoining the suburb of Lastadie on 
the east bank of the Oder, this embraces a total area of 150 
acres and quays with a length of 14,270 ft It has two basins, 
with the necessary accompaniment of cranes, storehouses, &< , 
and the deepening of the Oder from Stettm to the Haff to 24 ft 
was practically completed by 1903 With the view of still 
further increasing the commercial importance of Stettm, it is 
proposed to construct a ship canal giving the town direct 
I ommunication with Berlin A fcatuie in the mercantile life 
of Stettin IS the large number of insurance companies which 
have their headquarters in the town 
The forest and river scenery of the neighbourhood of Stettin 
la picturesque, but the low level and swampy nature of the so’l 
render the climate bleak and unhealthj'’ 

Stettin lb sa’d to ha e existed as a Wendish settlement m 
the 9th century, but its firat authentic appearance in history was 
in the 1 2th century, when it wa> known as Stedyn From the 
beginning of the 12th century to 1637 it was the residence of 
the dukes of Pomerania, one of whom, Duke Barnim I , gave 
It municipal rights in 1243 Already a leading centre of trade 
It entered the Hanseatic League in 1360 The Pomeranian 
dynasty became extmet in 1637, when the country was suffering 
from the ravages of the Thirty Years’ War, and by the settle- 
ment of 1648 Stettin, the fortifications of which had been 
improved b) Gustavus Adolphus, was ceded to Sweden, In 


1678 it was taken from Sweden by Frederick William, elector 
of Brandenburg, but it was restored m 1679, only, however, 
to be ceded to Prussia in 1720 by the peace of Stockholm It 
was fortified more strongly by Frederick the Great, but in x8o6 
It yielded to France without any resistance and was held by the 
French until 1813 Stettin was the birthplace of the empress 
Catherine II of Russia 

See Berghaus, Geschtekte der Stadt Stettm (Wurzen, 1875-1876) , 
W H Meyer, StetUn in alter tmd neuer Zett (Stettm 1887), T 
Schmidt, Zur Geschtchte des Hat^els und der Schtffahrt Stettms 17S6- 
(Stettin, 1875), and C F Meyer, Stettm zur Schwedenzett 
(Stettm. 1886) 

STEUART, SIR JAMES DENHAM, Bart (1712-1780), 
English economist, was the only son of Sir James Steuart, 
solicitor-general for Scoflind under Queen Anne and George I , 
and was bom at Edinburgh on the 21st of October 1712 After 
passing through the university of Edinburgh he w^as admitted 
to the Scottish bar at the age of twenty-four He then spent 
some years on the Continent, and while in Rome entered into 
relations with the Pretender He was in Edinburgh m 1745, 
and so compromised himself that, after the battle of Culloden, 
he found it necessary to return to the Continent, where he 
remained until 1763 It was not indeed until 1771 he was fully 
pardoned for any complicity he may have had in the rebellion 
He died at his family seat, Coltness, in Lanarkshire, on the 26th 
of November 1780 In 1767 was published Steuart’s Inquiry 
into the Principles of Political Economy It was the most com- 
plete and systematic survey of the science from the point of 
view of moderate mercantilism which had appeared m England 
But the time for the mercantile doctrines was past Nine years 
later the Wealth of Nations was given to the world Adam 
Smith never quotes or mentions Steuart’s book, being acquainted 
with Steuart, whose conversation he said was better than his 
book, he probably wished to keep clear of controversy with him 
German economists have examined Steuart’s treatise more 
carefully than English writers, and they have recognized its 
high merits, especially in relation to the theory of value and 
the subject of population They have also pointed out that, 
in the spirit of the best modern research, he has dwelt on the 
special characters which distinguish the ccononues proper to 
different nations and different grades m social progress 

The Works, Political Metaphysical and Chronoloetcal of the late 
Sir James Steuart of Coltness, Bart now first collected with Anecdotes 
of the Author by his Son, General Sir James Denham Steuart were 
published m 6 vols 8vo in 1805 Besides the Inquiry they include — 
A Dissertation upon the Doctrine and Principles of Money allied to 
the German Com (1758), Apologte du senhment de M le Cnevaher 
Newton sur I'ancienne chronologie des Grecs (410 Frankfort-on-the- 
Main, 1757), The Principles of Money applied to the Present State 
of Bengal, published it the request of the East India Company 
(4to, 1772), A Dissertation on the Policy of Gram (1781) Plan for 
Introducing Uniformity in Weights and Measures within the Limits 
of the British Empire (1790), Observations on Beattie s Essay on 
Truth A Dissertation concerning the Motive of Obedience to the Law of 
God, and other treatises 

STEUBEN, FREDERICK WILLIAM AUGUSTUS HENRY 
FERDINAND, Baron Von (1730-1794), German soldier, was 
bom at Magdeburg, Prussia, on the 15th of November 1730, 
the son of William Augustine Steuben (1699-1783), also a soldier 
At fourteen he served as a volunteer m a campaign of the Austrian 
Succession War He became a lieutenant in 1753, fought m 
the Seven Years’ War, was made adjutant-general of the free 
corps m 1754 but re-entered the regular army m 1761, and became 
an aide to Frederick the Great in 1762 Leaving the army after 
the war, he was made canon of the cathedral of Hanelberg, and 
subsequently was grand-marshal to the prince of Hohenzollem- 
Ilechmgen In 1777 his friend, the count St Germain, then 
the French minister of war, persuaded him to go to the assistance 
of the American colonists, who needed disciplme and instruction 
m military tactics. Steuben arrived at Portsmouth, New 
Hampshure, on the ist of December 1777, and offered his services 
to Congress as a volunteer In March 1778 he began drilling 
the mexperieneed soldiers at Valley Forge, and by May, when 
he was made mspector-general, with the rank of major-general, 
he had estabhshed a thorough system of discipline and economy* 
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Results of his work were shown in the next campaign, particu- 
larly at Monmouth, where he rallied the discrdered, retreating 
troops of General Charles Lee His Regulations for the Order 
itnd Dtsctphne of the Troops of the United States (1779) was of 
great value to the armj He was a member of the court-martial 
which tned Major John Andr6 in 1780, and after General Horatio 
Gates’s defeat at Camden was placed in command of the distru t 
of Virginia, with special instructions “ to collect, organize, 
discipline and expedite the recruits for the Southern arm> ” 
In April 1781 he was superseded in command of Virginia by La 
Fayette, and later took part in the siege of Yorktown Retiring 
from the service after the war, he passed the last years of his 
life at Steubenville, New Yc rk, where he died on the 28th of 
November 1794 New York, Virginia, Pennsylvania and New 
Jersey gave him grants of land for his services, and Congress 
passed a vote ol thanks and gave him a gold-hilted sword in 
1784 and later gianted him a pension of $2400 

See Frederick Kipp The Life of Frederick William von Steuben 
■(New York 1859), anu George W Greene The German blement in 
the War of Ameruan Independence (Cambridge Massachusetts, 1870) 

STEUBENVILLE, a city and the county-seat of Jefferson 
f ountj , Ohio, USA, on the west bank of the Ohio River, about 
40 m W of Pittsburg Pop (1880), 1209^, (1890), 13394, 
(igoo), 14,349, ot whom 1815 were ioreign-born and 736 were 
negroes, (1910 US census) 22,391 It is served by the 
Wheeling & lake Lric (Wabash system), the Pittsburg, Cin- 
cinnati, (hicago N St Louis (Pennsylvania system), and the 
Pennsylvania railways, and by inter-urban elcctru railways 
A suspension bridge crosses the Ohio River here Steubenville 
IS on a high plain (the second terrace of the river), surrounded 
by hills 300-S00 ft high, in a good farming countiy, rich in 
bituminous coil, natural gas, buildmg-stone, petroleum and 
cUy Ihc citv has a ( arnegie library, Gill hospital, a Y M C A 
building and Stanton and Altamont parks The value of its 
factory produ( ts im reased from 114,547,049 in 1900^1112,369,677 
m 1905, or 172 % — the greatest increase during this period for 
any city with a popul ition of 8000 or over in 1900, in the state, 
during the same peric/d the capital invested in manufacturing 
industries increased from $2,302,563 to $12,627,048 or 448 4 % 
Among manufactures are iron and steel, tin and terne plate, 
glass, paper and wood pulp, and pottery Near the city limits 
are build'ng-stone quariies and coal-mines The municipality 
owns and operates the waterworks Steubenville was platted 
as a town m i797,^micdiately after the erection of Jefferson 
county, and wis built on the site of Fort Steuben, erected in 
1786 1787, and named in honour of Baron Frederick William 
von Steuben, it received a city charter in 1851, and its city limits 
were much enlarged in 1871 

See W H Hunter ‘ The Pathfinders of Jefferson County,” and 

The Centennial of Jellerson County,” m Ohio Archaeological and 
Historical Review vol vi Nos 2 3 (Columbus, 1898) 

STEUCO [in Latin Steuchus or Eugubintts], AGOSTINO 
(1496-1549), Italian scholar and divine, was bem at Gubbio 
m Umbria In 1513 he entered the congregation of the canons 
of St Saviour, and for some years earned his living by teaching 
Oriental languages, theology and antiquities In 1525 he 
became librarian of the convent of Sant’ Antonio at Venice, 
returning later to Gubbio as prior of his congregation In 1538 
he was made bishop of Chisamo in Crete, but returned after a 
year or two to Rome, where m 1542 he succeeded Alessandro 
as prefect of the Vatican Library He wrote many works on 
sacred antiquities and Bible exegesis 

See Hoefer Nouvelle btographie ginirale (Paris, 1857-1870) 

STEVEDORE, a person who is engaged in the stowage of cargo 
on board a ship, one who loads and unloads vessels in port The 
word IS an adaptation of the Spanish estivador, literally a packer, 
estivar, to press or pack closely, Latin sUpare, to press The 
Spanish word was particularly applied to the packers of wool, 
when Spam was a great wool-exporting country, and thus came 
into general mercantile use 

STEVENAGE, an urban district m the Hitchin parliamentary 
division 01 Hertfordshire, England, 28^ m. N of London by the 
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Great Northern railway Pop (1901), 3957 The church of 
bt Nicholas, with a graceful tower and spire, is mainly ,Early 
English, but has Norman and later portions There is a grammar 
school, founded m 1558 By the North Road, south of the 
town, IS a row of six large barrows, considered to be of Danish 
construction 1 

STEVENS, ALFRED (1818-1875), Hrdish sculptor, was bom 
at Blandford in Dorset on the 28th of January 1818 He was 
the son of a house pamter, and in the early part of his career 
he painted putures in his leisure hours In 1833, through the 
kindness of the rector of his parish, he was enabled to go to 
Italy, where he spent nine years in study at Naples, Rome, 
Florence, Milan and Venice He had nev.r been at an English 
school In 1841 Ihorwaldsen employed him for a year m Rome, 
After this he left Italy for England, and m 1845 he obtained a 
tutorial position m the School of Design, London This post 
he occupied until 1847 In 1850 he became chief artist to a 
Sheffield firm of workers in bron/e and metal In 1852 he 
returned to London To this period belongs his design for the 
vases on the railings m front of the British Museum, and also 
the lions on the dwarf posts which were subsequently transferred 
to the inside of the museum In 1856 occurred the competition 
for the \Vellington monument, origmally intended to be set up 
under one of the great arches of St Paul’s Cathedral, though it 
was onlj' consigned to that position in 1892 Stevens agreed 
to carry out the monument for £20,000 — a cuitc inadequate 
sum, as It afterwards turned out Ihe greater part of his life 
as a sculptor Stevens devoted to this grand monument, constantly 
harassed and finally worn out by the interference of government, 
want of money and other difliculties Stevens did not live to 
see the monument set up — perhaps fortunately for him, as it 
was feu many years placed m a small side chapel, where the 
effect of the whole was utterly destroyed and its magnificent 
bronze groups hidden from view Stevens was aware of the 
position finally decided on for the work, and he suppressed the 
equestrian group intended for the summit and left the model 
for the latter feature in a rough state On the removal of the 
monument from the chapel to the mtercolumnar space on 
the north side of the nave, for which it was originally designed, 
the model of horse and man was plaied in the hands of an able 
young sculptor, trained mainly in another school, to be worked 
upon and cast m bronze The incongruity of the idea did not 
strike those respionsible for the proceeding Its completion 
was still not earned into effect in 1910, after years of work and 
polemics, and it was feared that it would have a disastrous result 
on the masterpiece as a whole Indeed the president of the 
Royal Institute of British Architects declared that the structure 
would not bear the weight of the addition Ihe monument 
Itself consists of a sarcophagus supporting a recumbent bronze 
effigy of the duke, over which is an an hed marble canopy of late 
Renaissance style on delicately enriched shafts At each end 
of the upper part of the canopy is a large bronze group, one 
representing J ruth tearing the tongue out of the mouth of False- 
hood, and the other Valour trampling t owardice underfoot The 
two virtues are represented by very stately female figures modelled , 
with wonderful beauty and vigour, the vkcs are two nude male 
figures treated in a very massive way The vigorous strength 
of these groups recall the style of Michelangelo, but Stevens’s 
work throughout is original and has a very distinct charac ter 
of its own Owmg to the many years he spent on this one work 
Stevens did not produce much other sculpture In Dorchcstei 
House, Park Lane, there is some of his work, especially a very 
noble mantelpiece supported by nude female tanatids m a 
crouching attitude, modelled with great largeness of stv le He 
also designed mosaics to fill the spandrels under the dome of 
St Paul’s Stevens died in Ixindon on the ist of Mav 1875 

See Sculpture British, Sir William Armstrong Alfred Stevens 
(London 1881), H Stannus, Alfred Stevens (London. 1891) 

STEVENS, ALFRED (1828-1906), Belgian pamter, was bom 
m Brussels on the i ith of May 1828 His father, an old officer m 
the service of William I , king of the Netherlands, was passion- ' 
ately fond of pictures, and really allowed his son to draw in the 
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i)tu<£o of 'Pmfl9ois NavAi, director of the Brussels Academy 
i(i7i;d44 Stevens went to Pans^and worked under the instruction 
of iCamdle -Roqiiel^lan, a fmend of his father’s^ he also attended 
tbe classes at the ifcole des Beaux Arts, where Ingres was then 
ftrolesi^r In 1849 he painted at Brussels his first picture, 

“ A Soldier in Trouble/’ and in the same year went back to 
Barrs, where he definitely settled, and exhibited in the Salons 
He then painted “ Ash- Wednesday Mormng,” “ Burghers and 
Country People finding at Daybreak the Body of a Murdered 
Gentleman,” “ An i^tist m Despair/’ and “ The Love of 
Gold ” Ih 1855 he exhibited at the Antwerp Salon a little 
picture called “ At Home,” which showed the painter’s bent 
towards depicting ladies of fashion At the Great Exhibition 
m Paris, 1855, his contnbutitms ware remarkable, but m 18^7 
be'returned to graceful female subjects, and his path thenceforth 
Was clear before him At the Great Exhibition of 1867 he was 
seen in a brilliant variety of works m the manner he had made 
his own, sending eighteen exquisite paintings, among them 
were the “ Lady in Pink ” (in the Brussels Gallery), “ Consola- 
tion,” “ Every Good Fortune,” “ Miss Fauvette,” “ Ophelia,” 
and “ India m Pans ” At the Pans International Exhibitions 
of 1878 and 1889, and at the Histoncal Exhibition of Belgian 
Art, Brussels, 1880, he exhibited ” The Four Seasons ” (in the 
Palace at Brussels), “ The Parisian Sphinx,” “ The Japanese 
Mask,” “The Japanese Robe,” and “ The Lady-bird ” (Brus- 
sels Gallery) He died on the 24th of August 1906 “ Alfred 

Steverts'is one of the race of great painters,” wrote Camille 
Lemonnier, “ and like them he takes immense pains with the 
execution of his work ” The example of his finished technique 
was salutary, not n erely to his brethren in Belgium, but to 
many foreign painters who re< eived encouragement from the 
study of his method The brother of Alfred Stevens, Joseph 
Stevens, was a great painter of dogs and dog life 

See J du J-vnlin L AH flamand, ramille Lemonnier, Htstdtre des 
beaux arts en Belgtque 

STEVENS, HENRY (i8ic^i886), American bibliographer, 
was born in Barnet, Vermont, on the 24th of August 18x9 
H(- studied at Middlebury Cdlege, Vermont, m 
graduated at Yale in 184^ and studied at thte Cambridge 
(Massachusetts) Law Sthool m 1843-1844 In 1845 he went 
to I ondon, where he was employed during most of the 
remainder of his life as a collet tor of Americana for the British 
Museum and for various public and private American libraries 
He Was engaged by Sir Anthonv Paniz^i, lilrranan of the 
Bntish Museum, to collect' hititoncal books, documents, journ iK, 
8rc , concerning North and' South America, and he was purthab- 
ing agent for the Smithsortian Jnsiitution and for the library 
Of Congress, as well as for Jame^? I enox, of N'Ow York, for 
whom 'he secured much of the valuable Americana m the' Lenox 
library in that city, and for the John Carter Brown library, 
at Providence, Rhode Island He became a member of the 
Society of Anuqdanes m 1852, and in I1877 was a member of 
the committee whibh organized the Caxton Exhibition, for which 
he catalogued the collection of Bibles He died at South 
Hampstead, England, On the 28th of Pebruary 1886 

Hts principal compilations and publications w»?re’ an Artalyttcal 
Index to the Colotiial Documents of New Jersey iVi ihe State Paper 
OJpee m England (1838) constituting vol v of the New Jersey 
Histoncal Society s Collections, Collection of Historical Papers 
relating to Rhode Island lOao-iyyj (6 vols), for the John 
Carter Brown libiary, histoncal indexes 01 the coloni il documents 
relating to MiVryland (to vols ) now in the IiWarv of the Maiydand 
Histone'al booictv, and a collection of papers relating to Virgimh 
for the period 1^85-1775, incomplete deposited in the Virginia 
state library in i8sb, a valuable Catalogue of American Maps in 
the Library of the tinlHh Musttim (1850) J catalogues of American, 
of Mexican and other ‘^panlsh'-Amencan ahd of Canadian and other 
British North American Ixioks m the library of the Bntish Musfehm, 
Historical and Geographical Notes on the Larin st Discoveries in 
America 14^^ tj ,0 with Comments on the Earliest Maps and Charts 
&e (1800), Sebastian Cabot- John Cabot — o {1870), Ihe Bibles 
m the Caxton Exhibition, iS-fj (1878) , and RkcoUecitons of Mr fahies 
I enox of New York and I ormatum of Ht\ Library (l88b) 

His brother, Benjamin Franklin Stevens (i833-ri9oa), 
alBp.4 biblographer, was bpniiat iBarnet, iVermonIt, on the 
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19th of February 1833, was educated at the university of 
Vermont, and in i860 became associated with his brother in 
London For about thirty years he was engaged in prepanng 
a chronological list and alphabetic^ index of American state 
papers m English, French, Dutch and Spanish archives, covering 
the period from 1763 to 1784, and he prepared more than 
2 C 300 facsimiles of important American histoncal manuscripts 
found m European archives and relating to the period between 
1773 and 1783 He also acted as purchasing agent for vanous 
American Ubranes, and for about thirty years before Jiis death 
was United States despatch agent at London and had charge 
of the mail intended for the vessels of the United States navy 
serving in Atlantic or European stations He died at Surbiton, 
Surrey, England, on the 5th of March 1902 

His principal publications include Campaign in Virginia tySi 
am Exact Reprint of Six Rare Pamphlets on the Clinton-ComwaUis 
Controversy with Manuscript Notes by Sir Henry Clinton 
with a Supplement containing Extracts from the Journals of the House 
of Lords (1888), Facsimiles 6f Manuscripts in European Archives 
Relating to America with Descriptions References and 

Translations (25 vols 188^1898) , General Sir William Howe’s 
Orderly Book at Charlestown Boston and Halifax (1890), and 
Columbus Hts Own Book of Privileges (1893) 

STEVENS, THADDEUS (1792-1868), American political 
leader, was born m Danville, Vermont, on the 4th of April 1792 
He graduated at Dartmouth College in 1814, removed to York, 
Pennsylvania, was admitted to the bar (in Maryland), and for 
fifteen years practised at Gettysburg, Pemisylvania He was 
a leader of the Anti-Masons in Pcnnsylv ania, and was prominent 
in the national Anti-Masomc Convention at Baltimore m 1831 
He served m the Pennsylvania house of representatives, first 
as an Anti-Mason and later as a Whig, in 1853-1835, 1838-1839 
and 1841-1842 On the nth of April 1835 he made an eloquent 
speech in defence of free public education A partner’s venture in 
the iron business having involved him in a debt of '$217,000, he 
retired from public life in 1842 and practised law m Lancaster, 
Pennsylvania, with such success as within six years to reduce 
this debt to $30,000 He frequently apptared in behalf of 
fugitive slaves before the Pennsyhanu courts, and previously, 
in the state constitutional convention of 1837, he had refused 
to sign the constitution luniting the suffrage to white freemen 
In 1840 he did much in Pennsylvania to bring about tlie election 
of W H Harrison, and in the campaign of 1844 Stevens again 
rendered marked servu es to the Whig ticket lie was a Whig 
representative m Congress in 1849-1 S53, and was k ider of the 
radical Whigs and Free-S oilers, strong’ ^ opposing th^ compromise 
measurcuaf 1859, and bemg especiall) bitter m his denuncia- 
tions of the, Fugitive Slave Law In 1855 he took a prominent 
part in organizing the Republican fjarty m Pennsylvania, and 
m 1856 was a delegate: to the Republican National Convention, 
m which he opposed the nomination of John C Fremont He 
returned to tbe national House of Representatives m 1859 and 
btttefly ctiticizedi the vacillation of Buthanan’s administration 
He became chairman of the ways and means committee on 
the 4th ^ of July 1861, land until his death was, as James G 
Blaine said, “ the natural leader who assumed his place by 
common consent ” During the Civil War he was instrumental 
m having necessary revenue measures passed m behalf of the 
admmistration He was not, however, m perfect harmony 
with Ltecoln, who was fan more conservative as well as broader 
minded and more magnanimous than he, besides this Stevens 
felt It an injustice that Lincoln m choosing a member of his 
cabinet from Pennsylvania had preferred Cameron to himself 
During the war Stevens urge 1 emancipation of the slave, and 
earnestly advocated the raising of negro regiments He not 
only opposed the president’s ” ten per cent plan ” m Louisiana 
and Arkansas (t e the plan which provided that these States 
might be reorganized by as many as 10% of the number of 
voters in i860 who should ask for pardon and take the oath of 
allegiance to the United States), but he also refused to accept 
the Wade-Davis Bill as being far too moderate in character. 
On the motion of Stevens (Dec 4, 1865), the two houses 
appointed a ijoint^coBinottee on retonstmction, and Stevehs 
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fWas made chairman of the house committee In his speech 
t pf ,tl>e iSth of December 1865 he asserted, that rebelhon had 
\psc }a(io blotted out of being all states m the South, that that 
section was then a “ conc^uered province,” and that its govem- 
mjent was in the hands of Congress, which copld do with it as it 
wished He introduced frpm the ^oint committee what became, 
witn changed clause as to the basis of representation, the Four- 
teenth Amendment, and also the Reconstruction Act of the 
6th of Februafv 1867 He also advocated the Freedmen’s 
Bureau bills and the Tenure of Office Act, and went beyond 
Congress in favourmg the confiscation of the property of the 
Confederate states and “ of the real estate of 70,000 rebels who 
own above 200 acres each, together with the lands of their 
several states,” for the benefit of the freedmen and loyal whites 
and to reinaburse, it was said, the sufferers from Lee’s invasion 
of Pennsylvanu, during which Stevens’s own ironworks at 
Chambersburg had been destroyed He led Congress m the 
struggle with the president, and after the president’s removal 
of secretary of war Stanton he reported the impeachment 
resolution to the hpuse and was chairman of the committee 
appointed to draft the articles of impeachment He was one 
of the managers appointed to conduct the case for the House 
of Representatives before the Senate, but owing to ill health 
he took little part in the trial itself He died at Washington, 
D C , on the nth of August 1868, and was bunedat Lancaster, 
Pennsylvania ^ 

Stevens was an extreme partisan in politics, and his opponents 
and critics have always charged him with being vindictive and 
revengeful toward the South Instead of obtaining political 
and social equality for the negro, his policy intensified racial 
antagonism, forced practically all of the white people of the 
South into the Democratic paity, and increased the difficulties 
in the wav of a solution of the race problem, the policy , however, 
was the result of the passions and political exigencies of the 
time, und Stevens cannot be held responsible except as the leader 
of the dominant faction m Congress He was an able, terse, 
forcible speaker, master of bitter sarcasm, irony, stinging ridicule, 
and, less often used, good-humoured wit 

Sc^ S W McCall's TJiUddeus Stevtns (Boston and New York, 1809), 
in the " Amti lean. Statesmen Stiwis ’ a sympathetic hilt judicious 
bioiiraphy, also J T Rhodes, Hisiory of the United States from the 
Compromise of cspcci dly vol v (New York, 1904) 

STEVENSON, ADLAI EWING (1835- ), American political 

leadtr, was born m Christian county, Kentucky, on the 23rd 
of October 1835 He removed with his family to Bloomington, 
Illinois, in i8s2, was educated at the Illinois Wesleyan Univer- 
sity at Bloomington and at Centre College, Danville, Kentucky, 
and was admitted to the Illinois bar m 1857 He was master 
in chancery for Woodford tounty, Illinois ii and 

district-attorney for the twenty-thi ,viaicial district of that 
state from 1865 to i86g, when he removed to Bloomington 
He was a Democratic representative in Congress from Illinois 
m 4873-1877 and again in 1879-1881, was &s.t assistant post- 
master^gener il m 1885-1889, and was severely cnticired for his 
wholesale removal of Republican postmasters He was a 
delegate to the national democratic conventions m 1884 and 
1892, and m the latter year was elected vice-president of the 
fUmted States on the ticket with Cleveland, serving from 1893 

1897 It^ 1^97 was a meml:)er of the commission (Senator 
Ldword 0 Wolcott and General Charles J Paine being the other 
members) appointeil by Piesident McKinley to confer with the 
governments of Great Britain, France and Germany with a 
view to the establishment of mtemational bimetallism He 

1 In accordance with his own wish he was buned in a sm 111 gmv n- 
yard rather than m one of the vogul ir city cemeteries and on his 
tombstone is the following epataph written by lumself " I repose 
Ml this quif;t and secluded spot, not from any natural preference for 
eohtudo b>ut„ finding other cemeteries limited as to race hv charter 
rules T have chosen this that I might illustrate m my death tlie 
phnciples I advocated through a long life — Equality of man before 
his Crcatofil Ho bequeathed a part of hts e-itiite to found a home , 
for white ttmrl negro orphaps-^tho present Thaddeus Stevens I 
pidu‘?tnal school — ^dt Lancaster I 


was again Democratic nominee for vice-president in 1900, but 
was defeated He published Something of Men 1 have Known , 
Wtth Some Papers of a General Nature, Political, Htitoncal and 
Retrospective (1909) 

STEVENSON, ROBERT (1772-1850), Scottish engineer, was 
the only son of Alan Stevenson, partner m a West Indian house 
in Glasgow, and was bom m that city on the 8th of June 1772 
He was educated at Anderson’s College, Glasgow, and Edinburgh 
University In his youth he assisted ihio stepfather, ITiomas 
Smith, m his lighthouse schemes, and at the age of nmctcen w'as 
sent to superintend the erection of a lighthouse on the island of 
Little Cumbrae Subsequently he succeeded Smith, whose 
daughter he married in 1799, as engineer to the Commissioners 
of Northern Lighthouses, and during his period of office, from 
1797 to 1843, he designed and executed a large number of 
lighthouses, the most important being that on the Bell "Rock, 
begun m 1807 For its illumination he introduced an improved 
apparatus, and he was also the author of various valuable 
mventions m connexion with lighting, mcludmg the intermittent 
and flashing lights, and the mast lantern for lightships Ah a 
civil engineer he improved the approaches to Fdmbur^, 
including that by the Calton Hill, constructed harbours, docks 
and breakwaters, improved river and canal navigation, and 
constructed several important bridges In consequence of 
observations made by him George Stephenson advocated the 
use of malleable- instead of cast-iron rails for railways, and he 
was the inventor of the movable pb and balance cranes Chiefly 
through his interposition an admiralty survey was established, 
from which the admiralty sailing directions for the coasts of Great 
Britain and Ireland have been prepared Stevenson published 
an Account of the Bell Rock Lighthouse in 1824, and, besides 
contributing important articles on engineering subjects to 
Brewster’s Edinburgh Encyclopaedia and the Encyclopaedia 
Brttanmca, was the author of various papers read before learned 
societies He died at Ldmburgh on the 12th of July 1850 

Of his family, three sons, Al in, David and Thomas, attained 
distinction as lighthouse engineers Fht eldest, Alan (1807- 
1865), eventually became a partner with his father, whom he 
succeeded as engineer to the Commissioners of Northern Light- 
houses in 1843 The most notcwortliy lighthouse designed by 
him IS Skerrvvure on the west coast of Scotland, m isolated tower 
of which the first stone was laid m 1840 and which first showed 
Its light in 1843 He published an Account of the Skerryvore 
Lighthouse in 1848, vnd a Rndtmentaty FreaUst on the History, 
Construction and Illumination of Ltghihmiseh m 1850, and he 
wrote the article on lighthouses m the 8th edition of the Encydo- 
paedta Bntannica The third son, David (1815-1886), was at 
first engaged on land and marine surveys and m railway work 
In 1837 b® made a tour m North America, which gave rise to 
his SUtch of the Civil Engineering of North America (1838), and 
on Ins return became a partner m his father’s business In 
1853 he and his youngest brother Thomas were appointed jomt 
engineers to the Commissioners of Northern Lighthouses m 
succession to their brother Alan, and he designed many light- 
houses not only m Scotland but also m New Zealand, India and 
Japan His books include Marine Surv&yint^ (1^2), Canal and 
River Engineering (1858) Reclamation and Protection of Agricul- 
tural Land (1874), and Life of Robert Stevenson (1878), and he 
was also a Contributor to the 8lh and 9th editions of the Enevdo- 
paedia Bntannica The youngest son, Thomas (1818-1887), 
joined his father’s busmess m 1846, and as joint engineer to the 
Commissioners of Northern Lighthouses from 1853 to 1885 
introduced various improvements in lighthouse illumination, 
which were described in the article on lighthouses hi wrote for 
the 9th edition of the Encyclopaedia Britannua Tic was also 
duply interested in meteorology, and m 1864 designed the 
Stevenson screen widelv used for tlie sheltering of thermometers 
He was thi father of Robert Louis Stevenson 

STEVENSON, ROBERT LEWIS BALFOUR (i 85 o-t 894 ), 
British essayist, novelist and poet, was the onl\ i hild of Tlioroas 
Stevenson, c ivil engineer, and his wife , ADrgarct T abell a Balfour 
He was b<Dm at ,8 Howard Place, Ldmbuijgli, on the ^th pf 
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^i^oVember 1850 He suffered from infanqr from great fragility 
df health, and nearly died in 1858 of gastric fever, which left 
much constitutional weakriess behind it From the age of six 
he showed a disposition to write He wept to school, mainlv 
in Edinburgh, from 1858 to 1867, but his ill health prevented 
his learnmg much, and his teacherj., as his mother afterwards 

said, “liked talking to him better than teaching him” He 
often accompanied his father on his official visits to the light- 
houses of the Scottish coast and on longer journeys, thus 
early accustoming himSelf to travel As his health improved 
It was hoped that he would be able to adopt the family profession 
of civil engineering, and in i868 he went to Anstruthcr and then 
to Wick as a pupil engineer In 1871 he had so far advanced as 
to receive the silver medal of the Edinburgh Society of Arts 
for a paper suggesting improvements m lighthouse apparatus 
But long before this he had started as an author His earliest 
publication, the anonymous pamphlet of The Pentland Rising, 
had appeared m 1866, and The Chanty Bazaar, a trifle m which 
his future manner is happily displayed, m 1868 From about the 
of eighteen he dropped his baptismal names of Lewis Balfour 
and called himself Robert I^uis, but was mostly known to his 
relatives and intimate friends as “ Louis ” Although he greatly 
enjoyed the outdoor business of the engineer’s life it strained 
his physical endurance too much, and m 1871 was reluctantly 
exchanged for study at the Edinburgh bar, to which he was 
called in 1875 In 1873 he first met Mr Sidney Colvin, who 
was to prove the closest of his friends and at last the loyal and 
admirable editor of his works and his correspondence, and to 
this time arc attributed several of the most valuable friendships 
of Stevenson’s life 

He was now labouring, with extreme assiduity, to ground 
himself in the forms and habits of literaiy style In 1875 
appeared, anonymously, his Appeal to the Clergy of the Church 
of Scotland, and m that > ear he made the first of many visits 
to the forest of Fontainebleau Meanwhile at Mentone m the 
winter of 1873-1874 he had grown m mind under the shadow of 
extreme physital weakness, and in the following spring began to 
contribute (ssays of high originality to one or two periodicals, 
of which the Cornhill, then edited by Sir Leslie Stephen, was 
at first the most important Stevenson made no attempt to 
practise at the bar, and the next years were spent m wanderings 
m France, Germany and Scotland Records of thtse journeys, 
and of the innocent ad\cntures which they encouraged, were 
given to the world as An Inland Voyage in 1878, and as Travels 
with a Donkey tn the Cevennes in 1879 During these four years 
Stevenson’s health, which was always bettered bv life out of 
doors, gave him little trouble. It was now recognized that he 
was to be an author, and he contributed many essays, tales 
and fantasies to various journals and mag.umes At Fontaine- 
bleau m 1876 Stevenson had met Mrs Osbourne, the lady who 
afterwards became his wife, she returned to her home m Cali- 
fornia in 1878, and in August of the following year, alarmed 
at news of her health, Stevenson hurriedly crossed the Atlantic 
He travelled, from lack of means, as a steerage passenger and 
then as an emigrant, and in December, after hardships which 
seriously affected Ins health, he arrived in San Francisco In 
May 1880 he married, and moved to the desolate mming-camp 
which he has described in The Silverado Squatters As Mr Colvin 
has well said, these months in the west of America were spent 
“ under a heavy combined strain of personal anxiety and literary 
effort ” Some of his most poignant and most enchanting letters 
were written during this romantic period of his life In the 
autumn of 1880 he returned to Scotl^d, with his wife and step- 
son, who were received at once into the Edinburgh household of 
his parents But the condition of his health continued to be very 
alarming, and they went almost immediately to Davos, where 
he remained until the spring of 1881. In this year was published 
Virginibus puertsque, the earliest collection of Stevenson’s 
essays He spent the summer months in Scotland, writing 
articles, poems, and above all his first romance, The Sea-Cook, 
afterwards known as Treasure Island , but he was driven back 
to Davos m October, In 1882 appeared 'Familiar Studies of 


Men and Books and New Arabian Nights His two wmters at 
Davos had done him some good, but his summers m Scotland 
invariably tindid the benefit He therefore determined to 
reside wholly m the South of Europe, and m the autumn of 
1882 he settled near Marseilles This did not suit him, but 
from Ms,rrh 1883 to July 1884 hC was at home at a charming 
house railed La Solitude, above Hy^re^;, this was in many ways 
to be the happiest station in the painful and hurrying pilgrimage 
of Stevenson’s life The Silverado Squatters was published in 
1883, and also the more important Treasure Island, which made 
Stevenson for the first time a popular writer He planned a 
vast amount of work, but his schemes were all frustrated in 
January 1884 by the most serious I’lness from which he had yet 
suffered He was just pulled through, but the attack was 
followed by long prostration and incapacity for work, and by 
continued relapses In July he was brought back to England, 
and from this time until August 1887 Stevenson’s home was at 
Bournemouth In 1885 he published, after long indecision, his 
volume of poems, A Child’s Garden of Verses, an inferior story, 
The Body Snatcher, and that admirable romance, Prince Otto, 
in which the peculiar quality of Stevenson’s style was displayed 
at its highest He also collaborated with W E Henley m some 
plays, Beau Austin, Admiral Guinea and Robert Macaire Early 
m 1886 he struck the public taste with precision m his wild 
symbolic tale of The Strange Case of Dr Jekyll and Mr Hydt 
In the summer of the same year he published Kidnapped, which 
had been written at Bournemouth 
This, however, was a period of great physical prostration, 
so that 1886 and 1887 were perforce among the least productive 
years of Stevenson’s life In the early months of 1887 Stevenson 
was partKularly ill, and lie was further prostrated by being 
summoned in May to the deathbed of his father, who had just 
returned to Edinburgh from the south He printed privately as 
a pamphlet, m June 1887, a brief and touching sketch of his 
father In July he published his volume of Ivrical poems called 
Underwoods The ties which bound him to England were now 
severed, and his health was broken to such a discouraging degree 
that he determined to remove to another hemisphere Accord- 
ingly, having disposed of Skerry vort, his house at Bournemouth, 
he sailed from London, with his wife, mother and stepson, 
for New York on the 17th of Aujfust 1887 He never set foot 
m Europe again His memoir of his friend Professor Pleeming 
Jenkin was published soon after his departure After resting 
at Newport, he went for the winter to be undei«the care of a 
physician at Saranac Lake m the Adirondacks for the winter 
Here he was very quiet, and steadily active with his pen, writing 
both the greater part of the MaAer of Ballantrae and many of his 
finest later essays He had undertaken, for a regular payment 
greatly in excess of anything which he had hitherto received, 
to contribute a monthly essay to Scribner's Magazine, and these 
essays, twelve m number, were published continuously through- 
out the year 1888 Early in that year was begun The Wrong 
Box, a farcical romance in which Mr Lloyd Osbourne participated, 
Stevenson also began a romance about the Indian Mutiny, which 
he abandoned His attitude about tbis time to life and experi- 
ence IS reflected in Pulvis et umbra, one of the noblest of all his 
essa>s In April 1888 he was at the coast of New Jersey for 
some weeks, and in June started for San Francisco, where he 
had ordered a schooner, the “ Casco,” to be ready to receive him 
On the 28th of the month he started, as Mr Colvin has said, 
“ on what was only intended to be a pleasure excursion 
but turned into a voluntary exile prolonged until the hour of 
his death ” he never again left the waters of the Pacific The 
“ Casco ” proceeded first to the Marquesas, and south and east 
to Tahiti, passing before Christmas northwards to Honolulu, 
whCTe Stevenson spent six months and finished The Master of 
BaUantrae and The Wrong Box It was during this time that 
he paid his famous visit to the leper settlement at Molokai In 
1889, “ on a certain bright June day,” the Stevensons sailed 
for the Gilbert Islands, and after six months’ cruising found 
themselves at Samoa, where he landed for the first time about 
1 Christmas Day 1889, On this occasion, however, though 
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$^ongly drawn to the beautiful island, he stayed not longer than 
sue weeks, and proceeded to Sydney, where, early in i8go, he 
published, in a blaze of righteous anger his Father Damien 
an Open Letter to the Rev Dr Hyde of Honolrdu, in vindication of 
the memory of Father Damien and his work among the lepers 
of the Pacific At Sydne> he was very ill again it was now 
qbvious that his only chance of health lay within the tropics 
For nearly the whole of the year 1890 the Stevensons were 
crui^ng through unfamiliar archipelagos on board a little 
tracling steamer, the “ Janet Nicholl ” Meanwhile his volume 
of Ballads w^s published in London 
The last four years qf his unquiet life were spent at Samoa, 
m circumstances of such health and vigour as he had never 
previously enjoyed, and m surroundings singularly picturesque 
It was in November 1800 that he made his abode at Vailima, 
where he took a small barrack of a wooden box 500 ft above 
the sea, and began to build himself a large house close by The 
natives gave him the name of fusitala His character developed 
unanticipated strength on the practical side, he became a 
vigorous employer of labour, ai^^tive planter, above all a 
powerful and benignant island iMieftain He gathered by 
degrees around him “ a kind of feudal clan of servants and 
retainers,” gnd he plunged, with more generous ardour than 
coolness of judgment, into the troubled politics of the country 
He took up the cause of the deposed king Mataafa with extreme 
ardour, and he wrote a book, A footnote to History Eight Years 
of Trouble in Samoa (1892), m the endeavour to win over British 
sympathy to his native friends In the autumn of this year 
he received a visit at Vaihma from the countess of Jersey, in 
company with whom and some others he wrote the burlesque 
extravagance in prose and verse, called An Object of Pity, 
privately printed in 1893 Sydney Whenever the cultivation 
of his estate and the vigorous championship of his Samoan 
retainers gave him the leisure, Stevenson was during these 
years almost wholly occupied in writing romances of Scottish 
life The Wrecker, an adventurous tale of American life, which 
mainly belonged to an earlier time, was written in collaboration 
with Mr Iloyd Osbourne and finally published in 1892, and 
towards the close of that very eventful and busy year he began 
The Justice Clerk, afterwards Weir of Hermiston A portion 
of the old record of emigrant experiences in 1879, long suppressed 
for private reasons, also appeared in book form in 1892 In 
1893 Stevenson published the important Scottish romance of 
Catnona, wntten as a sequel to Kidnapped, and the three tales 
illustrative of Pacific Ocean character. Island Nights' Entertain- 
ments But in 1893 the uniform good fortune which had attended 
the Stevensons since their settlement in Samoa began to be 
disturbed The whole family at Vailima became ill, and the final 
subjugation of his prot^gd Mataafa, and the destruction of his 
party m Samoan politics, deeply distressed and discouraged 
Stevenson In a series of letters to The Times he exposed the 
policy of the chief justice, Mr Cedcrcrantz, and the president of 
the council, Baron Senfft He so influenced public opinion 
that both were removed from office In the autumn of that 
year he went for a change of scene to the Sandwich Islands, 
but was taken ill there, and was only too glad to return to Samoa 
In 1894 he was greatly cheered by the plan, suggested by friends 
m England and carried out by them with the greatest energy, 
of tlie noble collection of his works in twenty-eight volumes, 
smee known as the Edinburgh edition In September 1894 
was published The Ebb Tide, the latest of his books which he saw 
through the press Of Stevenson’s daily avocations, and of the 
temper of his mind through these years of romantic exile, a clear 
idea may be obtained by the posthumous Vailima Letters, edited 
by Mr Sidney Colvin in 1895 Through 1894 he was engaged 
in composing two romances, neither of which he lived to complete 
He was dictating Weir of Hermiston, apparently in his usual 
health, on the day he died This was the 3rd of December 
1894, he was gaily talking on the verandah of his house at Vailima 
■when he had a stroke of apoplexy, from which he never recovered 
consciousness, and passed away painlessly in the course of the 
.evening His body was earned next day by sixty sturdy 
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Samoans, who acknowledged Stevenson as their chief, to the 
summit of the precipitous peak of Vaea, where he had wished 
to be buried, and where they left him to rest for ever with the 
Pacific Ocean at his feet 

The charm of the personal character of Stevenson and the 
romantic vicissitudes of his life are so predominant m the minds 
of all i\ho knew him, or lived within earshot of his legend, that 
they make the ultimate position whiph he will take in the history 
of English literature somewhat difficult to decide That he 
was the most attractive figure of a man of letters m his generation 
is admitted, and the acknowledged fascination of his character 
was deepened, and was extended over an extremely wide circle 
of readers, by the publication in 1890 of his Letters, which have 
subdued even those who were rebellious to the entertainment 
of his books It is therefore from the point of view of its 
“ charm ” that the genius of Stevenson must be approached, 
and in this respect there was between himself and his books, 
his manners and his stvle, his practice and his theory, a very 
unusual harmony Very few authors of so high a class have 
been so consistent, or have made their conduct so close a rcfl9C- 
tion of their philosophy This unitv of the man m his work 
makes it difficult, for one who knew him, to be sure that one 
rightly gauges the purely literary significance of the Utter There 
arc some living who still hear in every page of Stevenson the 
voiee of the man himself, and see in evtrv turn of his language 
his flashing smile So far, however, as it is possible to dis- 
engage one’s self from this captivation, it may be said that 
the mingling of distinct and original vision with a singularly 
conscientious handling of the English language, m the sincere 
and wholesome self-consciousness of the strenuous artist, seems 
to be the central feature of Stevenson as a writer by profession. 
He was always assiduouslv graceful, always desiring to present 
his idea, his image, his rhapsod), m as persuasive a light as 
possible, and, particularly, with as much harmony as possible^ 
He had mastered his manner and, as one may say, learned his 
trade, in the exercise of criticism and the reflective parts of 
literature, before he surrendered himself to that powerful 
creative impulse which had long been tempting him, so that when, 
in mature life, he essayed the portraiture of mvented character 
he came to it unhampered by any imperfection of language 
Tlus distinguished mastery of style, and love of it for its own 
sake within the bounds of good sense and literary decorum, 
gave him a pre-eminence among the story-tellers of his time 
No doubt It is still by his romances that Stevenson keeps the 
wider circle of his readers But many hold that his letters 
and essays are finer contributions to pure literature, and that 
on these exquisite mixtures of wisdom, pathos, melody and 
humour his fame is likely to be ultimately baxed In v erse he 
had a touch far less sure than in prose Here we find less evi- 
dence of sedulous workmanship, yet not infrequently a piercing 
sweetness, a depth of emotion, a sincere .md spontaneous 
lovablencss, which are irresistibly touching and inspiring 

The personal appearance of Stevenson has often been 
described he was tall, extremely thin, dark haired, restless, 
compelling attention with the lustre of his wonderful brown eyes 
In the existing portraits of him those wno never saw him are 
apt to discover a strangeness which seems to them sinister or 
even affected This is a consequence of the false stability of 
portraiture, since in life the unceasing movement of light in 
the eyes, the mobility of the mouth, and the sympathy and 
sweetness which radiated from all the features, prei licit d the 
faintest notion of want of sincerity Whatever may be the 
ultimate order of reputation among his various books, or what- 
ever posterity may ultimately sec fit to ordain as regards the 
popularity of any of them, it is difficult to believe thit the time 
will ever come in which Stevenson will not be remembered as 
the most belov ed of the writers of that age which he did so much 
to cheer and stimulate by his example 

His cousin RAM Stevenson (18^7-1900) was an accom- 
plished art-critic, who in 1889 became professor of fine arts at 
University College, Liverpool, he published several works on 
art {Rubens, 1898, Velasauez, 1895, Raeburn, 1900) 
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5 r t, Stevfenson'B othcir works 'Include • Memortis aiid Portratts 
(1887), Jhe]Merry Men aniathtr TalfS and Fablas {jSSy) , The Black 
Aryov (1^8), JLdwhurgh f Nofes (1889), Across tha 

Plains with other Memories and Eisays (1892), and the postjxumous 
works, Sonj>s of 1 ravel and other y erases \iS^ 6 ) I $1 Jves (1899), CQin- 
pleted l^ 8lr A T Qthllet' Cdach, A SievenSon Medley (1899), In 
the houth Seai experiences on the Casco ** and the 

Equator {/dSy) (1900) > , S«e the Letters Oif Stemnson to kts Family 
(1899), With the cntfQal and biogrwhical preface by Mr Sidney 
Colviil, Vaitima Tetters to bldney Colvin (1895), and the Life of 
Robert Louts Stevenson by Graham Balfotir (I901) See also Professor 
Watter Raleigh; li L Stevenson <1895), and Memories of Vatltma 
(*903)1 hy IsQbel Strong and Lloyd Osbounia A copiplete 
^lUon of Stevenson's works was issu^ at Edinburgh in 1894^1898 
A Btblidgraphy of the works of R. L Stevenson by Colonel W F 
Prideatijt appeared m 1903 (E G ) 

I STEVENS POINT,' a city and the cdunty-seat of Portage 
county, Wisconsin, USA, on both banks of the Wisconsin 
River, about no m N of Madison Pop (1890), 7896, (1900), 
9524, of whom 2205 Wbre foreign-born, (1905, state census), 
9022 Stevens Point is served by the Green Bay & Western 
and the Minneapolis. St Paul & Sault Ste Mane railways It is 
attractively situated, hhs a fine public school system, including 
a high school, a nlanilttl training school, a domestic science 
depattrtient, and kindergarten and day schools for the deaf 
It is the sbat 6f one of the state normal schools (1894), of St 
Tbstph’s Acadeihy (Polish), and of the Stf’vens Point Commercial 
CoHegfe, hnd has a Carnegie library (1904), the Portage county 
cOUtt-hotiiSc, a city hospital, and a tuberculosis sanatonum 
Phe <iity isf situated irr the borders of the pine timber region) 
and Idnibcr Industry predominates There are railway 
repair shops here, and 'vanous manufactures The city has 
a' fcohsiderablc wholesale jobbing trade, and }s an important 
point df Shipment for the products of the agricultural country 
m the ViCihity Stevens Point was first settled by George Stevens 
m 1839, Was incorporated as a village m 1:847, and was first 
chartered as a city m 1858, 

ATEVENSTON, a manufalcturmg town of Ayrshire, Scotland 
J*bp ' '(1901), 6554 It ife situated about t m froAi Saltcoats 
«n the*Ooas^ of the Tfrth of Clyde, 29 m 0 W of 'Glasgow by 
the' Glasgow & South-Western railway ThcrO are coal- 
rriirifes, several ironworks — one is among the largest in Scotland 
— and) oh the Sandhill? along th^ shore, the works of Nobel’S 
Explosives Company, 'which covbr an area of a mile, the 
sepatate hut prmnple beihg adopted to mmimiie thb risks 
attfeiidant upon so dangerous an occupation 

‘ ^IT^INUS, SIMON' ('1548-1620), Dutch mathematician, was 
btfrn in 1548 at Bruges (where the Place Simon Stevin corttams 
^s statue by Eugen bimoUis) and died in 1620 at the Hague 
01^ in Leiden Of the circumstanifs of his life very little is 
reedtdedi the exact day of his birth and the day and place 
of his dOath are alike Uncertain It is known that be left a widow 
with two children, and one Or two hints scattered throughout 
his works inform us that he began life as a merchant’s clerk 
m Antwerp, that he travelled in Poland, Denmark and other 
parts I f northern Europe, and that he naS intimate with Pritice 
Maul ICC of Orange, who asked his advice on many occasions, 
and 'made him a public officer — at first director of the so-calicd 
“ waters thet,” and afterwards quartermaster-general The 
question whether Stevinus, like most of the rest of the prince’s 
followers, belonged to the Protestant creed hardly admits of a 
categorical answer A Roman Catholic would perhaps not ha\ e 
bben so leads as StcVinus to dtn> the value of fill authority 
A| Jr Oman Cath lie could not well have boasted, as Stevinus in 
a, political pamphlet did, that he had always been in harmony 
W|it.h the executive power But against these considerations 
it might be urged that a Protestant had no occasion to boast Of a 
hlarmony most natural to him, while his further remark to the 
j^ect that a state church is mdiSpcnsablc, and that those who 
lannot belong to it on conscientious grounds ought to leave 
the country rather than show Uny opposition tQ its ntes, se^s 
father to indicate the^ fcrypto-Cktholic The ?ame coficluiipn 
IS supported by the f80t mat Stevinus, a year hefore his death, 
bequeathed a pious legacy to the church pf Westkerke in Flanders 
out of the revenues of w'hich ma^sfeS Were td be said ' 


His claims to fame varied His conteriiporatifes Witk 
most sthick by his invention of 8 ^carriage with sails, a littlk 
model of which was preserved at Scheveniiigen till 1802 The 
carriage itself had been lost long before, but we know that kbotrt 
the year x6oo SteVmus, With Pnnee Quince of Orkrige kftd 
twentj^'-six others, made use of it on the seashore betwe^ 
Schevemngen and Petten, thkt it Was propelled solely by* the 
fotce of the wind, and thkt ly acquired a Sj^ed Which exceeded 
that of horses Another idea of StevmUs, frir which even 'Htfgo 
Gtotius gave him great credit, was his notlbn of a bygone age 
of wisdom The goal to be aimed at is the hanging about of A 
second age of wisdom, in Which mankind shall havb recovered all 
its early knowledge The fellow-countrymen of Stevinus' were 
proud that he wrote in their own dialect, whibh he thought 
fitted for a universal language, as no other abounded like Dutch 
m monosyllabic radical wotds 

Stevinus was the first to shoW how to model regular and 
semiregular polyhedr^ by dehnekting their frames m a plane 
Stevinus also distinguished ftable frbm unstable equilibfiunk 
He proved the law of tl^h^uihbriiim on an incliAed plane 
He demonstrated before Pffiye Varignon the resolution of forces^ 
which, simple consequence of the law 6f their composition 
though It IS, had not been previotisly remarked He discovered 
the hydrostatic paradox that the downward pressure of a liquid 
IS independent of the shape of the vessel, knd dq^ends unly 6ti 
Its height and base He also’ gave the mekstlte of the pfesSul^ 
on any given portion of the side of a veSsel He had the Met 
of explaining the tides by the attraction of the moon Stevinus 
seems to be the first who made it an axiom thit sttongholdi 
are only to be defended hf artillery, the defence before his tihie 
having relied mostly on's‘iiali firearms He was thte mvelrtor 
of defence by a system of sluices, which prbved of the highest 
importance for the Netherlands HiS plea for the teaching 
bf the saence 6f fortificatitm m univeikitiek,' and the existence 
of such lectures m Leiden, ha've led t6 the impression that he 
himself filled this chair, but the belief is erroneou'i, ks Stfevmu^, 
though livmg at LbidCn, nevkr had direct relatibns with its 
university ' ' ' 

Book-^keepmg by double entry may haV'e bekn known t6 
Stevinus as clerk at Antwerp either practically or thlou^h the 
medium of the worxS of Italian ’authors like Lu'eks Paccioh 
and Girolamo Caidan He, hoWeVer, was the fitst tb recommend 
the use of 'impersonal aceodnts m the natibnaJl hbilsehold Hfe 
practised it for Prince Maurice, and recommended' it to Stiliy, 
the Frcndh statesman ' ' ' ‘ 

Hi^ greatest success, however^ was a small pampHlti, finst 
published m Dutch m 1586, and not exceeding seven pages 
in tlie French translation " This translation is entitled La ILi^me 
msagnant faalement eXpidter par Nomb^s Eiiticrs ihns rofnput 
ious Comptes se rettcontrani aux AffatHs des Honitnes DecimaJ 
fractions had been employed fOr the txtrai turn of square roots 
some five Centuries liefore his time, but nobody before Stevinut 
established their daily use, and so vkell aw we was he of the 
importance of his innovation that he declared the universkl 
introduction of decimkl' coinage, measures and weiglits to be 
only a qut stion of lime His notation is rather unwieldy The 
point sepatatmg the integers from the decimkl fraClidns SeerUb 
to be the invention of Bartholomaeufe Pitiscus, m whose trigono- 
metrical tables (i6t 2) It occurs and it was kOcepted by John 
Napier in his logarithmic' papers (i6r4 artd 1619) ' Stevinus 
printed little circles round the exponents of the different powers 
of one-tenth ' For mstance, 237 ^^Yzt printed 237 © 5 <i) 
7 © 8 ©, and the fkct that Stevinus rtiOint those encmcled 
numerals to denote mtere exponents is evident from his employ- 
ing the very same sigh for powers of algebraic quantities, e g 
9 ©-14 ©4*6 @‘-5 to denote ojii*- r4x®4-6v-5 ' He does 

not even avoid fractional exponents (’* Racine cUbiqiie de 
scrait 5 On birclc ”), and is ignorant only of negative exponents ' 

Stevmns vrote on other scientific snbfectei— optids, geography 
astronomy < (5^0 -—and ainiuaiber of his.vfri^gp ytexe translated wtp 
IiatiJi by W Snellius There are two complete ocfifions m French 
or in? Work^, both printed at Leiden, bn'g ifi 1608' the 'other ih 
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A)b«tt -Guisat} Sec Stcsichen, Vtf et travmx< da Stmon Sttmu 
ussels, 1846) , M Cantor, GeschtchU der Mathematik (M Ca ) 

SnfitWART, Stuart or SteuaRt, the surname of a family 
which inherited the S< ottish and ultimately the English crown 
Their descent is traced to a Breton immigtaht, Alan the son of 
Jlaald, which Flaald was a brother of Alart^ steward (or sene- 
schal) of Dol m Brittan} This elder Alan, whose name occurs 
In Breton documents before 1080, went on crusade in 1097, 
and was apparently succeeded by his brother Flaald, whose 
son, the younger Alan, enjoyed the favour of Henry I , who 
bestowed on him 'Milcham and its barony m Norfolk, where he 
founded Sporle Priory By the daughter of Ernulf de Hesdm 
(in Picardy), a Domesda) baron, he was father of at least three 
sons Jordan, who succeeded to the family cflice of stewnrd of 
Dol, William, who inherited Mileham and other estates m Eng- 
land, and who founded the great baronial house of Fitz Alan 
(afterwards earls of Arundel), and Walter, who was made by 
David I steward {daptfer) or seneschal of Scotland The 
Scottish king conferrt d on Walter various lands in Renfrewshire, 
me luding Paisley, where he found A the abbey in 1163 Walter, 
his grandson, thud «^teward, was appointed by Alexander II 
justiciary of Scotland, and, dying m 1246, left four sons and three 
daughters Ihe third son, Walter, obtained by marriage the 
earldom of Menteith, which ultimately came by marriage to 
Robert, duke of Albany, son of Robert II Alexander, fourth 
steward, the eldest son of Walter, third steward, inherited by 
his marriage with Jean, granddaughter of Somerled,the islands 
of Bute and Arran, and on the 2nd of October 1263 led the Scots 
against Haakon IV , king of Norwa\ , at Largs He had two 
sons, James and John 'Ihe latter, who commanded the men 
of Bute at tlie battle of Falkirk m 1298, had seven fiobS (i) 
Sir Alexander, whose grandson George became in 1389 earl of 
Angus, tlie title' aft( rwards passing in the female line to the 
Douglases, and in 1761 to the duke of Hamilton, (2) Sir Alan of 
Dreghom, ancestor of the carls and dukes of Lennox, from whom 
Lord Darnlev, husband of Queen Mary, and also Ladv Arabella 
^tuart, were descended , (3) Sir Walter, who obtained tlie barony 
of.Garlies, Wigtownshire, from his uncle John Randolph, earl 
of Moray, and was the ancestor of the carls of Galloway, younger 
branches of the family being the Stewarts of londerghie, Wig- 
townshire, and also those of Physgill and Glenturk m the same 
Ooonty, (4) Sir James, who fell at Dupplin m 1333, ancestor of 
|be lords of Lorn, on whose descendants were conferred at differ- 
ent periods the earldoms of Athole, Buchan and Traquaar, and 
who were also the progenitors of the Stewarts of Appin, Argyll- 
shire, and of Grandtulh , Perthshire , (5) Sir Jolin, killed at 
Ilalidon Hill in 1333, (6) Sir Hugh, who foughit under Edward 
Bruce m Ireland, and (7) Sir Robert of Daldowie, ancestor of 
Uh|e Stewarts of Allanton and of Coltness Janies Stewart, 
the elder son of Alexander, fourth steward, succeeded his father 
in 1283, and after distinguishing himself m the wars of Wallace 
and of Bruce, died in 1309 His son Walter, sixth steward, wlio 
had joint command with Sir James Douglas of the left wing 
at the battle of Bannockburn, married Marjory, daughter of 
Robert the Bruec, and during tjie lattei’s absence in Ireland 
was entrusted with the government of the kingdc ra He died 
in I "^26, leaving an onK son, who as Robert II ascended tlie 
throne of Scotland m 1371 Sir Alexander Stewart, carl of 
Buchan, fourth son of Robert II , who earned bv his fcrocilv 
tlve title of the “ Wolf of Badenoch,’’ inherited by his wife the 
earldom of Ross, but dud without legitimate issue, although 
from his illegitimate offspring were descended the Stewarts of 
Belladrum, of Athole, of Garth, of Urrard and of St Fort, On 
the death of the “ Wolf of Badenoch ” the earldom of Buchan 
passed to his brother Robert, duke of Albany, also tarl of Fife 
and carl of Menteith, but Ihise earldoms were forfeited on 
the execution of his son Murdoch m 1425, the earldom of Buchan 
again, however, coming to the house of Stewart m the person 
of James, second son of Sir James Stewart, the black knigbt 
of Lorn, by Joan or Joanna, widow of King James I F'rom 
Miurdoch, duke of Albany, were descended the Stewarts of Ard- 
voirlich and other families of the name in Perthshire, and also 
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the Stuarts of Inclibreck and Laithfers, Aberdeenshire,, From a 
natural son of Robert II were descended the Steuarts of Dalguise, 
Perthshire, and from a natural son of Robert III. the Shaw 
S v’ Tts of Blackball and Greenock fhe direct male line of 
the royal family terminated with the death of James V m 1542. 
whose daughter Mary was the first to adopt the spelling “Stuart 
Mary was succeeded m her lifetinae in 1^67 by her only son 
James VI who through his father Lord Darulcy was also head' 
of the second branch, there being no Surviving male issue of 
the farnilv from progenitors later than Robert II In Jariies V4, 
son of James IV by Margaret, daughter of Henry VII , the 
claims of Margaret’s descendants became merged m the ScottisH 
line, and on the death of Queen Elizabeth of England, the 
last surviving dest endant of Henry VIII , James VI of Scotland, 
lineally the nearest heir, was proclaimed king of England in 
accordance with the arrangements made bv Lurd Burghlfy 
and Elizabeth’s other advisers Theaccission of James, was, 
however, contrary to the will of Henrv VIII , which favoured' 
the heirs of his younger sister Mary, wife of Charles Brandon, 
duke of Suffolk, whose succession would probably have marvel- 
lously altered the complexion of both S< ottish and Lrigluh 
history As it was, the only result of that will was a tragedy 
initialed by Elizabeth and consummated by James In tie? 
Scottish line the nearest heir after James VI , both to the- Scottish 
and English crowns, was Arabella Stuart, only child of rharlcs, 
earl of Lennox, younger brother of I ord Darnlev ■ — I ady 
Margaret Douglas, the mother of Darnlev and his brother, 
having been the daughter of Archibald, sixth carl of Angus, by 
Margaret of England, queen dowager of James IV James Vli 
(I. of Fngland)'was thus nearest heir by a double descent, 
Arabella Stuart being next heir by a single descent On account 
of the descent from Henry VII , the jealousy of Elizabeth hacf 
already caused her to imprison Arabtlla’s mother Elizabeth, 
daughter of Sir William Cavendish, on learning that she bail 
presumed to marry Lennox The daughter’s marriage she was 
determined by every possible means to prevent She objected 
when King James proposed to marry her to Lord Esme Stuart, 
whom he had created duke of I ennox, but when tht appalling 
news reached her that Arabella had actuallv found a lover in 
Edward Seymour^ grandson of Catherine Grey, heiress of the 
Suffolks, she was sO deeply alarmed and indignant that she 
immediately ordered htr imprisonment This hapjienbd' imme- 
diately before Elizabeth’s death, after which she obtained heif 
release Soon after the accession of ' Jaffa s a conspiracy, tf 
which she was altogether ignorant, was entered into to advance 
her to the throne but this caused no alteration m her treatment 
by James, who allowed her a maintenance of £800 a year I»v 
hebruary 1610 it was discovered that she was engaged to 
Seymour, and, although she then promised never to marry him* 
without the king’s consent, the marriage took place secretly ut 
Juh following In nmsecjucnce of this her huslxand was sent to 
the Tower and she was placed m private confuicment Though 
separated, both surcecdod in escaping simultaneously on the 
Ijrrlof June 161 1, but, less fortunate Ihmhtr husband, who got' 
safe to the Continent, she was captured m the straits of Du\er 
and shut up m the Tower of Ixindoii Her hopeless captivity 
deprived her of her reason before her sorrows were ended by 
death, on the 27 th of September 1615 
By the usurpation of Cromwell the Stuarts were excluded 
from the throne from the defiat of Charles I at hlasehy in 16451 
until the restoration of his son Charles II in 1660 Carlyle 
refers to the opinion of genealogists that Cromwell “ w is indubit- 
ably either the ninth or the tenth or some other fractional 
part of half a cousin of Charles Stuart,” but this Ins been eom- 
Ictclv explodtd by \\ liter R\t in the Genealogist (“The 
teward Genealogy and Cromwell s Roval Descent,” new series, 
vol 11 pp 34-42) On the death of Ch irles II without issue 
in 1685, his brother James, duke of York, ascended the throne 
as James II but he so alienated the sympathies of the nation 
by his unconstitutional efforts to further the Roman Catholic 
religion that an invitation was sent to the prince of Orange to 
come “to the rescue of the laws and religion of Ei ghnd ’* 
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Next to the son of James II , still an infant under his father’s 
control, Mary, princess of Orange, elder daughter of James II , 
had the strongest claim to the crown, but the claims of the prince 
of Orange also, even apart from his marriage, were not very 
remote since he was the son of Mary, eldest daughter of 
Charles I The marriage had strengthened the claims of both, and 
they were proclaimed joint sovereigns of England on the 12th 
of February 1689, Scotland following the example of England 
on the nth of April They left no issue, and the Act of Settle- 
ment passed in 1701, excluding Roman Catholics from the 
throne, secured the succession to Anne, second daughter of 
James II , and on her death without issue to the Protestant house 
of Hanover, descended from the princess Elizabeth, daughter 
of James I , wife of Frederick V , count palatine of the Rhine 
On the death of Anne m 1714, George, elector of Hanover, 
eldest son of Sophi' (youngest child of the princess Elizabeth), 
and Ernest, elector of Brunswick-Luneburg, or Hanover, 
consequently became sovereign of Great Britain and Ireland, 
and, notwithstanding somewhat formidable attempts m behalf 
of the elder Stuart lint in 1715 and 1745, the Hanoverian suc- 
cession has remained uninterrupted and has ultimately won 
universal assent The female issue of James II ended with the 
death of his daughter, Queen Anne James, called James III 
by the Jacobites and the Old Pretender by the Hanovenans, 
had two sons — Charles Edward, the Young Pretender, who 
died without legitimate issue in 1780, and Henry Stuart, [ 
titular duke of York, commonly called Cardinal York, on whose 
death m 1807 the male line of James II came to an end Henry 
was also the last descendant in the lineal male line of any of 
the crowned heads of the race, so far as either England or Scot- 
land was concerned In the female line, however, there are 
among the descendants of James I representatives of the royal 
Stuarts who are senior to the house of Hanover, for Philip, 
duke of Orleans (brother of Louis XIV ), married, as his first 
wife, Henrietta, daughter of Charles I , and, as his second, 
Charlotte, granddaughter and heiress of the princess Elizabeth 
(daughter of James I ) By the former, through their daughter, 
the queen of Sardinia, he was ancestor, among others, of the 
princess Maria Theresa of Bavaria, who in 1910 was “ heir of 
line ” of the house of Stuart, her eldest son, Prince Rupert, being 
heir to the throne of Bavaria, and from his second marriage 
descends the house of Orleans In addition to those descended 
from these two marriages there are also the descendants of 
Edward, a brother of the electress Sophia The male repre- 
sentation of the family, being extinct in the royal lines, is 
claimed by the earls of Galloway and also by the Stewarts of 
Castlemilk, but the claims of both are more than doubtful 
See Sir George Mackenzie Defence of the Royal Line of Scotland 
(1685), and Antiquity of the Royal Line of Scotland (io8t>) , Crawfurd 
Genealogical History of the Royal and Illustrious Family of the Stuarts 
{ijio), Duncan Stewait, Genealogical Account of the Surname of 
Stewart (1739), Andrew Stuart, Genealogical History of the Stuarts 
(1798), Stodart House of Stuart (privately printed 1855), An 
Abstract of the Evidence to Prove that Sir William Stewart of Jedworth, 
the Paternal Ancestor of the Present Earl of Galloway was the Second 
Son of Sir Alexander Stewart of Darnley (1801) , Riddell Stewartiana 
(1843), W Townend Descendants of the Stuarts (1858), R W 
kyton, History of Shropshire (1858) \ol vli , Bailey The Succession 
to the English Crown (1879) , Skelton The Royal House of Stuart 
(1890) , J H Round Studies tn Peerage and Family History (1901) , 
and b Cowan, The Royal House of Stuart (1908) The best chart 

g edigree of the hous( is th it which was prepared for the Stuart 
IxhibitJon by W A Lindsay 

STEWART, ALEXANDER TURNEY (1803-1876), American 
merchant, was born, of Scotch descent, at Lisburn, near Bel 
fast, Ireland, on the 12th of October 1803 He studied for the 
ministry for about two years at Trinity College, Dublin, emi- 
grated to New York in 1823, and in 1825 opened a small dry 
goods store In 1848 he built at the corner of Chambers Street 
and Broadway a store which became the wholesale department 
upon the completion in 1862 of the large store cn Broadway 
between Ninth and Tenth Streets The business grew to enor- 
mous proportions for those days, with foreigi branches in 
Manchester, Belfast, Glasgow, Berlin, Pans and Lyons, Stewart 
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was chairman of the commission sent by the United States titi» 
the Pans Exposition of 1867 In 1869 he was appointed 
secretary of the treasury by President U b Grant, but the Senate 
refused to confirm the appointment because of an old law 
excluding from the office any one interested in the importation 
of merchandise Grant asked Congress to repeal the law, and 
Stewart offered to transfer his business to trustees and to give 
its proceeds while he held office to charitable institutions, but 
the nomination was never confirmed Stewart sent to Ireland 
a shipload of provisions during the famine of 1846, he manufac- 
tured and sold to the government, at less than the prevailing 
rates, great quantities of cotton cloth for the use of the army 
during the Civil War, he took an active part in the prosecution 
of the “Tweed Ring” m New York, he sent a shipload cd 
flour to the French sufferers from the I' ranco-German War, and 
he gave $50,000 to the sufferers from the Chicago fire of 1871 
In 1869 he bought some 7000 acres on the Hempstead Plain, 
Long Island, New York, and established Garden City for working 
men The t athedral of the Incarnation (Protestant Episcopal) 
dedicated in 1885, was ereq((fd in Garden City by Stewart’s 
widow as a memorial to him He died m New York on the loth 
of April 1876 leaving the bulk of his great fortune to his widow, 
Mrs Cornelia (Clinch) Stewart (1802-1886) ^ His large art 
collection was sold by auction m New York m 1887 

See William O Stoddard " Alexander Turney Stewart " in Men 
of Business (New York, 1893) > " A Merchant Prince ' in Chambers’s 
/ournal {1870), vol Im , Edward Crapscy ‘ A Monument of Trade,’* 
in The Galaxv (1882) vol ix , " Stewart’s ” in The Nation (1882), 
vol xxxiv The Story of a Millionaire s Grave,' m Chamberses 
Journal (1888) vol Ixv and George W Walling, Recollections of 
a New York Chief of Police (New York, 1887) 

STEWART, BALFOUR (1828-1887), Scottish physicist, was 
born m Edinburgh on the ist of November 1828, and was 
educated at the university of that city The son of a tea 
merchant, he was for some time engaged in business in Leith 
and m Australia, but, returning to his studies of physics at Edin- 
burgh, he became assistant to J D Forbes in 1856 Forbes 
was especially interested in questions of heat, meteorology, and 
terrestrial magnetism, and it was to these that Stewart also 
mainly devoted himself Radiant heat first claimed his atten- 
tion, and by 1858 he had completed his first investigations into 
the subject These yielded a remarkable extension of Pierre 
Provost’s Law of Exchanges,” and enabled him to establish 
the fact that radiation is not a surface phenomenon, but takes 
place throughout the interior of the radiating body, and that the 
radiative and absorptive powers of a substance must be equal, 
not only for the radiation as a whole, but also for every con- 
stituent of It In recognition of this work he received m 186S 
the Rumford medal of the Royal Society, into which he had 
been elected six years before Of other papers in which he 
dealt with this and kindred branches of physics may be men- 
tioned “ Observations with a Rigid Spectroscope,” “ Heating of a 
Disc by Rapid Motion in Vacuo,” “ Thermal Equilibrium m an 
Enclosure Containing Matter in Visible Motion,” and “ Internal 
Radiation in Uniaxal Crystals ” In 1859 he was appointed 
director of Kew Observatory, and there naturally became 
interested in problems of meteorology and terrestrial magnetism. 
In 1870, the > ear in which he was very seriously injured in a 
railway accident, he was elected professor of ph> sics at Owens 

^ On the Cthof November 1878 lus bodv was stolen from St Mark's 
churchvard in Now York, but recovered in 1881 upon the payment 
of $20,000, and buried in the crypt of the cathedral in Garden 
City 

3 Upon her death she left a small part of her estate to her other 
relatives and her servants, about $4,031,000 to Charles J Clinch, 
kinsman, and about $9 262 000 to Judge Henry Hilton (1824-1899), 
a business associate of Stewart, who lud received a legacy of 
$i 000 000 from Stewart and who managed Mrs Stewart’s business 
affairs after her husband’s death Clinch and Hilton were executors, 
and it was understood that Hilton should complete the cathedral at 
Garden City and endow schools there A nephew of Mrs Stewart in 
1887 sued to break the will on the ground that Hilton had unduly 
influenced her, the case was compromised out of court in 1890 and 
Mrs Stewart’s relatives received more of her estate than they would 
have got under the terms of the testament 
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College, Manchester, and tetamed that chair until his death, which 
happened near Drogheda, in Ireland, on the 19th of December 
1887, He was the author of several successful textbooks 
of science, and also of the article on “ Terrestrial Magnetism ” 
m the ninth edition of this Encyclopaedia In conjunction 
with Professor P G Tait he wrote The Unseen Universe, at 
first published anonymously, which was intended to combat the 
common notion of the incompatibility of science and religion 
STEWART, CHARLES (1778-1869), American naval officer, 
was born at Philadelphia, Pennsylvania, on the 28th of July 
1778, of poor Irish parents At the age of thirteen he shipped 
as cabin boy on a merchant vessel, and soon commanded a 
ship in the India trade He entered the United States navy in 
March 1798 as lieutenant on the frigate “ United States,” and 
in 1800, when in command of the “ Experiment,” took the 
French privateers “ Deux Amis ” and “ Diane ” In 1802-4 he 
served against Tripoli, first as executive officer of the “ Constel- 
lation” and then as commander of the “Siren ” In i8o6 he 
became a taptain From 1808 to 1812 he was in the merchant 
service, but on the outbreak of hostilities against Gnat Britain 
returned to the navy, and -with Commander William Bainbridge 
IS said to have persuaded President Madison to send the navy 
to sea instead ot using it only for harbour deftnte Plait d in 
the command of the “ Constellation,” he was closely blockaded 
at Norfolk, Virginia In 1813 he was placed m command of the 
“ Constitution,” and in February 1815 captured the “ Cyane ” 
and the “ I evant,” though the “ Levant ” was retaken Later he 
commanded the Mediterranean squadron, the Pacifit squadron, 
the home squadron and the Philadelphia navy yard He was 
retired in 1855, and became rear-admiral on the retired list in 
1862 He died in Bordentown, New Jersey, on the 6th of 
November 1869 His daughter, Delia Tudor, married, m 1834, 
John Henry Parnell, and became the mother of the Irish 
leader, Charles Stewart Parnell 
STEWART, SIR DONALD MARTIN (1824-1900), Bntish 
field marshal, son of Robert Stewart of Forres, Elginshire, was 
born at Mount Pleasant, near Forres, on the ist of March 1824 
Educated at schools at Findhorn, Dufftown and Elgin, and at 
Aberdeen University, he entered the Bengal army in 1840, and 
served in 1854 and 1855 in the frontier expeditions against the 
Mohmands, and Afridis Aka and Ban Khcl (medal and clasp) 
In the Indian Mutiny in 1857 Stewart, after a famous ride from 
Agra to Delhi with despatches, served on the staff at the siege 
and capture of Delhi and of Lucknow, and afterwards through 
the campaign in Rohilkhand (medal and two clasps, and brevet- 
major and lieutenant-colonel) For nine years he was assistant 
and deputy-adjutant-general of the Bengal army, commanded 
the Bengal brigade in the Abyssinian expedition in 1867 (medal 
and C B ), and bet ame a major-general in 1868 He reorganized 
the penal settlement of the Andaman Islands, where he was 
commandant when Lord Mayo was assassinated, and, after 
holding the Lahore command, was promoted lieutenant-general 
in 1877, and commanded the Kandahar field force in the Afghan 
War in 1878 (K C B and thanks of parliament) In 1880 he 
made a difficult march from Kandahar to Kabul, fighting on the 
way the battles of Ahmed Khel and Urzu, and held supreme 
military and civil command in northern Afghanistan On 
hearing of the Maiwand disaster, he despatched Sir Frederick 
Roberts with a division on his celebrated march from Kabul to 
Kandahar, and hunself led the rest of the army back to India 
by the Khybcr Pass (medal with clasp, G C B , C I E , baronetcy, 
and thanks of parliament) Promoted general in 1881, he 
was for five years commander-in-chief m India, and afterwards 
member of the council of the secretary of state for India until 
his death He was made G C S I in 1885, promoted to be field 
marshal in 3894, and appointed governor of Chelsea Hospital 
in 1895 He died at Algiers on the 26th of March 1900 
See G R Elsmie, Str Donald Stevoart (1903) 

STEWART, DUGALD (1753-1828), Scottish philosopher, was 
bom in Edinburgh on the 22nd of November 1753 His father, 
Matthew Stewart (1715-1785), was professor of mathematics m 
the university of Edinburgh (1747-1772) Dugald Stewart was 
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educated in Edinburgh at the high school and the university, 
where he read mathematics and moral philosophy under Adam 
Ferguson In 1771, in the hope of gaming a Snell exhibition 
and proceeding to Oxford to study for the English Church, he 
went to Glasgow, where he attended the < lasses of Thomas Reid 
While he owed to Reid all his theory of morality, he repaid the 
debt by giving to Reid’s views the advantage of his admirable 
Style and academic eloquence In Glasgow Stewart boarded in 
the same house with Archibald Alison, author of the Essay on 
Taste, and a lasting friendship sprang up between them After a 
single session in Glasgow, Dugald Stewart, at the age of nineteen, 
was summoned by his father, whose health wis beginning to 
fail, to conduct the mathematical classes in the university of 
Edinburgh After acting three years as his father’s substitute 
he was elected professor of mathematics in conjunction with 
him in 1775 Three years later Adam Firguson was appointed 
secretary to the commissioners sent out to the American colonies, 
and at his urgent request Stewart lectured as his substitute Thus 
during the session 1778-1779, in addition to his mathematical 
work, he delivered an original course of lectures on morals 
In 1783 he married Helen Bannatyme, who died in 1787, leaving 
an only son. Colonel Matthew Stewart In 1785 he succeeded 
Ferguson in the chair of moral philosophy , which he filled for a 
quarter of a century and made a centre of intellectual and moral 
influence Young men were attracted by his reputation from 
England, and even from the Continent and America Among 
his pupils were Sir Walter Stott, Jeffrey, Cotkburn, Francis 
Horner, Sydney Smith, Lord Brougham, Dr Thomas Brown, 
James Mill, Sir James Mackintosh and Sir Archibald Alison 
The course on moral philosophy embraced, besides ethics proper, 
lectures on piolitical philosophy or the theory of government, and 
from 1800 onwards a separate course of lectures was delivered 
on political economy, then almost unknown as a science to the 
general public Stewart’s enlightened political teaching was 
sufficient, in the times of reaction sut ceeding the Frem h Revolu- 
tion, to draw upon him the undeserved suspicion of disaffection 
to the constitution The summers of 1788 and 1789 he spent in 
France, where he met Suard, Degerando, Raynal, and learned 
to sympathize with the revolutionary movement 
In 1790 Stewart married a second time Miss Cranstoun, 
who became his wife, was a lady of birth and accomplishments, 
and he was in the habit of submitting to her criticism whatever 
he wrote A son and a daughter were the issue of this mamagCw 
The death of the former m 1809 was a severe blow to his father, 
and was the immediate cause of his retirement from the active 
duties of his chair Before that, however, Stewart had not been 
idle as an author As a student in Glasgow he wrote an essay on 
Dreaming In 1792 he published the first volume of the Elements 
of the Philosophy of the Human Mind , the second volume 
appeared m 1814, and the third not till 1827 In 1793 he 
printed a textbook. Outlines of Moral Philosophy, which went 
through many editions, and in the same year he read before 
the Royal Society of Edinburgh his account of the Life and 
Writings of Adam Smith Similar memoirs of Robertson the 
historian and of Rcid were afterwards read before the same body 
and appeal in his published works In 1805 Stewart published 
pamphlets defending Mr (afterwards Sir John) Leslie against 
the charges of unorthodoxy made b) the presbvtery of Edin- 
burgh In 1806 he received in lieu of a pcn^^ion the nominal 
office of the writership of the Edinburgh Gazette, with a salary of 
£300 When the shock of his son’s death incapaiitated him 
from lecturing during the session of 1809-1810, his place was 
taken, at his own request, by Dr Thomas Brown, who in 1810 
was appointed conjomt professor On the dcith of Brown in 
1820 Stewart retired altogether from the professorship, which 
was conferred upon John Wilson, better known as “ Christopher 
North ” From 1809 onwards Stewart lued mainly at Kinneil 
House, Linlithgowshire, which was plated at his disposal 
by the duke of Hamilton In 1810 appeared the Philosophical 
Essays, in 1814 the second volume ot the Elements, vn 1815 
the first part and in 1821 the second part of the “Disserta- 
tion” written for the Encyclopaedia Britanmca “ Sunnlement.** 
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entitled “A Gtoeral View of the Progress' of Metaphysical, 
Ethical, and Political Philosophy since the Revival of Letters ” 
In i8a2 he was struck with paralysis, but recovered a fair 
degree of health, sufficient to enable him to resume his studies. 
In 1827 he published the third volume of the Elements, and 
in 1828, a few weeks before his death. The Philosophy of the 
Active and Moral Powers He died m Edinburgh on the 
nth of Jilne 1828 A monument to his memory was erected 
on Calton Hill 

Stewart’s philosophical views are mainly the reproduction 
of his master Reid (for his ethical views see Ethics) He 
upheld Reid’s ps) chological method and expounded the 
“ common-sense ” doctrine, which was attacked by the two 
Mills Unconsuously, however, he fell away from the pure 
Scottish tradition and made concessions both to moderate 
empiricism and to the French ideoli^ists (Laromigui^re, Cabanis 
and Destutt dc Tracy) It is important to notice the energy 
of his declaration against the argument of ontology, and also 
agamst Condillac’s sensationalism Kant, he confessed, he 
could not understand Perhaps his most valuable and 
original work is his theory of taste in the Philosophical Essays 
But his reputation rests rather on his inspiring eloquence and 
the beauty of his style than on origmal work 

Stewart's works were edited xn ii vols (1854-1858) by Sir Wilham 
JElamilton aad completed with a memoir by John Veitch Matthew 
Stewart (his eldest son) wrote a life in Annual Biography and Obituary 
(1829) republished privately m 1838 Tor his philosophy see 
MCCosh Scottish Philosophy (1875) pn 162-173, A Bain Mental 
Science, pp 208 313 and app 29, 65, 88 89, Moral Science, pp 639 
seq ; Sir t, Stephen, English Thought in the XVIIIth CeiUury 

STEWART, SIR HERBERT (1843-1885), British soldier, 
eldest son of the Rev Edward Stewart, was born on the 30th of 
June 1843 at Sparsholt, Hampshire He was educated at 
Winchester and entered the army m 1863 After Serving m 
India with his regiment (37th Foot) he returned to England 
m 1873, having ex( hanged into the 3rd Dragoon Guards In 

1877 entered the staff college and also the Inner Temple In 

1878 he was sent out to South Africa, served in the Zulu War 
and against Sikukuni As chief staff officer under Sir G' 
Pomeroy Colley he was present at Majuba (Feb 27, 1881), 
where he was made prisoner by a Boer patrol and detained 
until the end of March In August 1882 he was placed on the 
staff of the cavalry division in Egypt After Tel-el-Kebir 
(Sept 13, 1882) he headed a brilliant advance upon Cairo, and 
took possession of the town and citadel He was three times 
mentioned m despatches, and made a brevet-colonel, C B , and 
aide-de-camp to the queen In January 1884 he was sent to 
Suakin m command of the cavalry under Sir Gerald Graham, and 
took part as brigadier m the actions from FI Teb to the a<lvance 
on Tamaneb His services were recognized by the honour of 
K C B , and he was assistant adjutant and Q M G m the ‘south- 
eastern district m Fngland from April to September 1884 He 
then joined the expedition for the relief of Khartum, and m 
December, when news from CJordon decided Ixird Wolselev to 
send a column across the desert of Metemma, Stewart was 
entrusted with the command On the i6th of January 1885, 
he found the enemy in force near the wells of Abu Klea, and 
brilliantly repulsed their fierce charge on the following morning. 
Leaving the wounded under guard, the column moved forward 
on the i8th through bu‘’hy cou/itry towards Metemma, 23 m off 
Meanwhile the c nemy continued their attacks, and on the morn- 
ing of the 19th Stewart was wounded and obliged to hand over 
the command to Sir Charles Wilson lie lingered for nearly a 
month, living long enough to hear of his promotion to the rank 
of major-general “ for distinguished service m the field ” He 
died on the way back from Khartum to Korti on the i6th of 
February, and was buried near the wells of Jakdul In the 
telegram reporting his death Lord Wolseley summed up his 
character and career m the words “ No braver soldier or more 
brilliant leader of men ever wore the Queen’s uniform ” 

STEWART, J. (? JAMES), of Baldynneis {fl 1590), Scottish 
verse writer, is known as the translator of Ariosto’s Orlando 
Furtoso The work is an abridgment m twelve cantos and has 


the historical interest of having precede Sir Johh 
translation (1591) The volume containing this version and 
other poems (of indifferent quality) is preserved m the Advo* 
cates’ Library, Edinburgh It bears the title Ane Abbregement 
of Roland Fvrtovs, translait oot of Arotst togither vith sym 
Rapsodies of the Avthor^s yovthfvll hratne, and last ane Schersmg 
ovt of trew Fehctite , compostt m Scotts meiter be J Stewart of 
Baldynneis This MS appears to be the original which was 
once in the possession of James VI Extracts are printed in 
Irving’s History of Scottsh Poetry (1861) 

STEWART, JOHN (i749-i-i822), British traveller, was bom 
m London of humble parentage After an unruly career at 
school he entered the service of the East India Company at 
Madras m 1763, but he threw up hib position about two years 
later and became interpreter to Ilyder Ah, afterwards serving 
as a general in his army, subsequently he served the nabob of 
Arcot, whose chief minister he became Having enriched 
himself in this capacity, he began a senes of travels through 
India, Persia, Ethiopia and Abyssinia, which eamed him the 
nickname of “ Walking Stewart ” About 1783 he returned to 
Europe, where he cut a curious figure by wearing Armenian dressk 
He crossed over to America m 1791 and had various adventures^ 
but soon came back to Europe, and made the acquamtance 
of Wordsworth in Pans and later of De Qumcey in Bath Bc^ 
coming short of money, he again went to America, where he 
supported himself by lecturing Having returned to Europe, 
Stewart’s fortunes began to mend In 1813 a claim he had made 
against the nabob of Arcot was settled by the East India Com- 
pany for £xo,ooo, and he took rooms m London and settled 
down to enjoy life, airing his opinions on literature and arti 
He died on the 20th of February 1822 De Qumecy (see 
Collected Writings, 1890, vol 111 ) gives various particulars 
of ham 

STEWART, JULIUS L (1855- ), American artist, was 

bom at Philadelphia bn the' 6th of September 1855 His 
father, William Hood Stewart, was a distinguished collector of 
the fine arts, an early patron of Fortuny and the Barbizon 
artists, and lived m Pans during the latter part of his life. 
The son was a pupil of J L G^rome, at the iLcole des Beaux 
Arts, and of Raymondo de Madrazo Among his primipal 
paintings are “The Hunt Ball,” Es^ex Club, Newark, New 
Jersey, ” Full Speed,” m James Gordon Bennett’s roUccUon, 
“ Five o’clock Tea,” and “ Court m ( taro ” 

STEWART, WILLIAM {c 1480-f 1550), Scottish poet and 
translator, descendant of one of the illegitimate sons of Alexander 
Stewart, earl of Buchan, the “ Wolf of Badenoch,” was a member 
of the university of St Andrew's He was m orders, and a 
hanger on at the court of James V I he last entry of the pay- 
ment of a pension of £40 appears in the accounts of 1541 He 
was known as a poet in his own day Lyndsay and Rolland 
refer to him Portions of his minoi verse ire preserved m the 
Bannatyne and Maitland Folio MSS His chief vork is a 
metrical translation of Hector Bottxj’s History, in obedience to 
the command of James V , who entrusted Bellcnden with itb 
translation into Scots prose 

Stewart’s version remained in MS till 1858 win n il was edited by 
W Turnbull for the “Rolls St nos' (3 \ols) The Mb is now is 
tlxe library of the nmversity of Cambud^e 

STEWART, SIR WILLIAM {c 1540-r 1605), Scottish 

politician, began life as a soldier m the Netherlands where 
he became a colonel arid entered into communications ^ith 
I ord Burghley rn the progress of affairs In the year 1582 he 
was m Scotland, where James VI made him <aptam of his 
guard Having visited the English court in the king’s interest 
in 1583, Stewart helped to free James from William Ruthveft, 
carl of Gowrie, and to restore James Stewart, earl of Arranf, 
to power, he was made a pnvy councillor and for a time 
assisted Arran to govern Scotland In 1584 he captured 
Gowric at Dundee In 1585 he and Arran lost their power, and 
Stewart iwn^ftp Denmark and France on secret errands for thfe 
king He fcommanded the ships which conveyed James and His 
bnde Anne from Denmark in 1590, and the same year was sent 
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op an femb^sy tb Getmarl prtnces TWce hb Veht on missions 

to the Nethpflands, and in *594 he was knighted and was given 
fends at Houston He died before 1606 ' Ills only son, Fredeiick 
1590-1620, who was created k peer as Lord Pittenweem in 
1^9, died childless in December 1625 
Sir William Stewart of Houston is often confused witli Sir William 
Stewart of Monkton (d 11588), a brother of James Stewart earl of 
Arran who was killed in a fight m Edinburgh in July 1588, and also 
With Sir William SteWart of Caverstoun 

STEWARTOH,' a municipal and police burgh, in the Cunning- 
ham district of Ayrshire, Scotland Pop (1901), 2858 It is 
situated on Annick Water, ' 19 m. S W of Glasgow by the 
Glasgow & South-Western railway Th town lies in a fine 
agricultural district, famed for its dairy produce Two cattle 
and two horse fairs are held yearly, at the October cattle fair 
there is the largest show of Ayrshire dairy stock m Scotland 
About 2 m north by west is Dunlop (pop 473), which gave its 
name tb a cheese that at one time commanded a large market 
STEYN, MARTINUS THEDNIS (1857- ), last president 

of the Orange Free State, was born at Wmburg iri that state 
on the 2nd of October 1857 He was a student in Holland and 
later m England at the Inner Temple, and was called to the 
Enghsh bar in November 1882 After his return to South Africa 
he practised as a barrister at Bloemfontein, and in 1889 was 
appointed state attorney of the Free State A few months 
afterwards he became second puisne judge, and in 1893 first 
puisne judge of the high coyrt HiS decisions won him a 
reputation for ability and sound judgment In 1^95, upon the 
resignation of President F W Rfeitz, Steyn was the candidate 
Of the pan-Dutch party for the ' vacant post The election 
resulted (Febniarv 1896) m a decisive victory for Steyn As 

? residbrtt he linked the fortunes of his state with those of the 
'ransvaal, a pbliev which led to the extinction of the repmblic 
After the occupation of Bloemfontein by Lord Roberts Steyn 
wandei-cd aboutf South Africa, carrying on a semblance of 

f overnnient, and on occasion taking charge of military operations 
lore than fincc he narrowly escaped capture Regarded as one 
of the most irreconcilable of the Boer leaders, he took part, 
however, in the preliminary peace negotiations at Klerksdorp 
in April 1902, but was prevented by illness from signing the 
instrumei\t of surrender at Pretoria on the 31st of May At 
that date he was suffering from locomotor ataxy, brought on 
by His constant exertions, and in the July following he sailed for 
Europe, where he remained until the autumn of 1904 He then 
took the oath of allegiance to the British crown, and returning 
to South Africa partially restored to health resumed an active 
participation in politics In 1908-1909 he was vice-president 
of the Closer Union ( on\cntion, where he was distinguished for 
his statesm inlike and conciliatory attitude, while maintaining 
the rights of the Dutch community 
STEYNII(G, a small market town in the mid parliamentary 
division of Sussex, Fngland, 10 J m W N W of Brighton by 
the London Brighton Ik South Coast railwav Pop (1901), 
1705 The church of St Andrew retains a very fine senes 
of Norman pitr-archcs in the nave Some picturesque old 
houses remain in the town Brewing and the manufacture of 
parchment arc cirncd on 

The Anglo-Saxon church of Steynmg(Stoeningas, Stoeningum, 
Staninges, Sttn gt s, Stenyng) mentioned in Domesday is ittn- 
buted to St Cuthinan, wlib is said to have settled here before the 
9th century, and whose shrilly became a resort for pilgrims 
1 he later prosperity of the town was due to its harbour Alfred 
bequeathed Steynmg to his nephew, but it evidently reverted 
to the Crown, as it was granted by Edward the Confessor to the 
abbot and convent of Fecamp, with whom it remained until the 
15th century By 1086 Sfejmmg was a thriving port It had 
a market, a mint and two churches, and the borough contained 
123 burgages The decay of the town began in the 14th century 
owing to the recession of the sea, and it received another blow in 
the suppression of its priory by Henry IV It was afterwards 
granted to the abbey of SiOn, which held it until the dissolution 
¥V6m the reign of Edward 1 IV t6 that of Richard HI there is 


evidence that the town was governed by a baihff elected annually 
m the borough-court Steynmg returned two representatives 
to parliament from 1298 until it was disfranchised m 1832 In 
the 14th century the abbot of F6camp held weekly markets in 
the borough on Wednesdays and Saturdays, and fairs at the 
Nativity of the Virgin and the I'east of Michael, by prescrip- 
tive right The present market day is Wednesday, for stock, 
and a cattle fair is held on the nth of October 
STEYR, or Steier, a town m Upper Austria, 28 m S E of 
Linz by rail Pop (1900), 17,592 It is situated at the confluence 
of the Steyr with the Enns, and on an eminence rises the castle 
of the princes of Lamberg, dating from the loth century The 
parish church is in Gothic style and was built m 1443-1522 
Stejn* IS the chief centre of the steel and iron industry of Upper 
Austria The rifle factory, founded in 1830 by Josef Werndl, 
IS the largest in Austria, and since 1882 it his added the manu- 
facture of bic> cles and electrical plant It is the birthplace of 
the poet Alois Blumauer (1755-1798) Steyr was founded at the 
end of the loih century and was the capital of a countship, first 
belonging to Styria, but annexed to Austria m T192 
STIBNITE, a mineral consisting of antimony sulphide, Sb^Sg, 
occurring as bladed or acicular orthorhombic crystals, "an 
important ore of antimony It was mentioned by Dioscorides 
and Pliny under the names shmmt, stih and platyophthalfnon 
( 7 r\aTx 6 <f>$aXfiov), the last name refers to the use which the 
ancients made of the powdered mineral for darkening the eye- 
brows to increase the apparent size of the eyes Antimomte 
IS a name m common use for this species The crystals are 
prismatic m habit, deeply furrowed longitudinally, and usually 
terminated by acute pyramidal planes There is a perfect 
cleavage (010) parallel to the length of the crystals, and the 
basal plane (001) is a plane of gliding, the latter gives nse to very 
cluiracteristic transverse striations or nicks on the cleavage 
surfaces of crystals which have been bent The colour is lead- 
grev, and the lustre metallic and brilliant crystals become dull 
on prolonged exposure to light Cleavage flakes of extreme 
thinness transmit a small amount of red light, but arc more 
transparent for heat rays The mineral is quite soft (H =2), 
and has a speafic gravity of 4 6 Stibmte occurs with quartz m 
beds and veins m gneisses and schists, or with blende, galena, &c,, 
m metalliferous veins Magnificent groups of brilliant crystals, 
up to 20 m m length, arc abundant m the extensive anti- 
mony mine of Ichmokawa, province of lyo, Japan Large, but 
dull, crystals have also been found at lubilhac m Haute-Loire, 
h ranee Prismatic and acicular crystals, often penetrating 
tabular crystals of barytes, are common at Felsobanya near 
Magy-Banya and Kremmtz in Hungary (L J S ) 

STICHOMETRY, a term applied properly to the measurement 
(^fj-erpov) of ancient texts by irTi;^ui (lit ‘'rows ’)orv(rscsof a 
fixed standard length It was the custom of the Greeks and 
Romans to estimate the length of their lileran works by measured 
lines In poetical works the number of mctnral verses was 
computed, in prose works a standard line h ul to be taken, for 
no two scribes would naturally write lines of the same length. 
On the authority of Galen (de Plant Htpp et Plat viii 1) we 
learn that the unit of measurement among the Greeks was the 
average Homeric line, consisting of about 36 letters, or t6 
syllables The lines so measured were called trrtxoi or Ith; The 
praetKe of thus computing the length of a v\oik (an be traced 
back to the 4th century B c in the boast of Iheopompus that 
he had written more itrq than any other writer The number 
of such <rrixoi or hrq contained in a papvTOS roll vas recorded 
at the end of the work, and at the end of a large work extending 
to several rolls the grand total was given 1 lie object of such 
stichometncal calculations was a commercial one, viz to assess 
the pay of the scribe and the market value of the MS Calli- 
machus, when he drew up his catalogue of the Alexandrian 
libraries m the 3rd century b c , registered the total of the a-rixoi 
in each work Although he is generally lauded for thus carefully 
recording the numbers and setting an example to all who should 
follow him. It has been suggested that this very act was the cause 
of their general disappearance from MSS , for that, when has 
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vivaKfi were published, scribes evidently thought it was 
needless to repeat what could be found there j and thus it is 
that so few MSS. have descended to us which are marked in this 
way. A more natural reason for the scarcity of such details is 
that scribes and booksellers suppressed them in order to impose 
upon their customers. 

The application of the system to Latin MSS. was fully recog- 
nized. The unit of measurement was the average Virgilian line. 
This is recorded in an interesting memorandum written in 
the 4th century, found in a MS. in the Phillipps Library at 
Cheltenham, containing a computation of the tmxoi in the 
books of the Bible and the works of Cyprian. The wTiter states 
that in the city of Rome it had become the practice not to record 
the number of verses in the MSS., and that elsewhere also, for 
greed of gain, the numbers were suppressed. Therefore he lias 
made a calculation of the contents of tlie text under his hand 
and has appended to the several books the number of Virgilian 
hexameters which would represent its length. The rate of pay 
of the scribes in Diocletian’s reign was fixed by his edict de 
preiiis rerum venalium at 25 denarii for 100 a-rixoi in writing of 
the first quality, and at 20 denarii for the second quality; what 
the difference was betwet'ii the two qualities does not appear. 

The .systern of measurement described above lias been cMlcd 
" total stichoraetry.'* in distinction from “ partial stichometry,” 
which was the calculation and marking off in the margins of the 
arlxoi from point to point, just as we mark ort the lines in a poem 
at convenient intervals and number the verses of the chapters of 
the Bible. This method was for convenience of literary reference. 
Instances of such “ partial stichometry " arc not very numerous 
among existing but they are sufficient to show that the .system 

was in vogue, m the Bankes Homer in the British Museum the 
verses 'are^ numbered in the margin by hundreds, and the same 
practice was followed in other Homeric papyri. In the Ambrosian 
Pentateuch of the 5th century at Milan the book of Deuteronomy 
is likewise numbered at every hundredth crrlxos- Euthalius, a deacon 
of Alexandria of the 5th century, marked the crixot of the Pauline 

S istles by fifties. In the Codex Urbinus of Isocrates, and in the 
arke Plato of a.d. 888, at Oxford, there arc indications of partial 
stichometry. 

There was also in use in biblical texts and in rhetorical works a 
stichometrical system different from that described above, in which 
the ffrlxot, a.s wc liave seen, were lines of measurement or space- 
lines. This other system, which is more correctly entitled colometry 
(see Manuscript), consisted in the division or breaking up of the 
text into short sentences or lines according to the sense, with a view 
to a better undetstanding of the meaning and a better delivery in 
public reading. The Psalms, l^overbs and other poetical books 
were anciently thus written, and hence received the title of 
errtx'hptts. or ffrtxvpai', and it was on the same plan that St Jerome 
wrote, first the books of the prophets, and subsequently all the Bible 
of liis version, per cola et commata “ quod in Dcmosthcnc ct Tullio 
solet fieri/' In the Greek Testament also Euthalius, in the 5th 
century, introduced the method of writing tmxn^^v, as he termed 
it, into the Pauline and Oitholic epistles and the Acts. The sur- 
viving MSS. which contain the text written in short sentences show 
by the diversity of the latter tliat the rhythmical sentences or lines 
of sense were clilfcrcntly calculated by different writers; but the 
original arrangement of St Jerome is thought to be represented in 
the Codex Amiatinus at Florence, and that of Euthalius m the Codex 
Claromontanus at Paris. With regard to St Jerome’s reference to 
the division per cola et commata of the rhetorical works of Demos- 
thenes and Cicero, it should be noticed that there are still in exis- 
tence MSS. of works of the latter in which the text i.s thus written, 
one of them being a volume of the Tusculans and the De senectute 
in the Bibliolht-que Nationale at Paris. 'I’lie same arrangement of 
the text of the orations of Demosthenes is also mentioned by the 
rhetoricians of the 5th and subsequent centuries. 

Authorities. — C. Graux in Revue de philologie (1878), ii. 97; T. 
Mommsen in Hermes, xxi. 142; W. Sanday in Studia biblica (1891), 
iii. 217; J. Rendel Harris, Stichometry (1893). (E. M. T.) 

STICKS, a game played in an enclosed court, taking its name 
from “ sphairistik^,” the parent of lawn-tennis. The implements 
are an ordinary lawn-tennis racket and lawn-tennis balls not 
covered with flannel. The walls of the court may be made of 
wood, cement or brick to the height of 9 or 10 ft., with netting 
above — unless the court is roofed — to prevent the balls from going 
out ; the floor may be of wood, cement or asphalt, perfect accuracy 
not being essential. The dimensions of the court are 78 ft. by 
27 ft.; it is bisected longitudinally by a painted line, laterally 
by a net 3 ft. 6 in. high, above which is stretched a tape 8 ft. 
from the ground. In each of the corners a 9-ft. square (the 


‘^service” court) is painted, and i8 ft. from each back wall 
lines service ” lines) are drawn across the breadth of the courts 
The rules are similar to those of lawn-tennis, except that a ball 
can only be “ out of court ” if it is struck over the walls. 

STICK-INSECT, the name given to certain orthopterous 
insects of the family Phasmidae, of extremely variable form and 
size, and deriving their name from a resemblance to the branches 
and twigs of the trees in which they live and feed. The resem- 
blance is produced by the great length and slenderness of the 
body and legs. Protection is afforded to some species, like 
IJeieropteryx grayi from Borneo, by sharp thornlike spines* 
The anterior wings, when present, are always small; but the 
posterior wings are sometimes of large size and very beautifully 
coloured. The colouring, however, is only visible when the wings 
are expanded and in use. Many species arc wingless at all ages. 
As in the leaf-insects, to which the .stick-insccts are closely 
allied, the cgg-cases are very similar to seeds. Stick-insects are 
intolerant of cold, and attain their largest size and greatest pro- 
fusion of species in the tropics, one West African species, Palophus 
centaurus, reaching a length of 9 in. Species of small size are 
found in southern Europe, one belonging to the genus Bacillus 
advancing as far north as the middle of France. 

STICKLEBACK, the name applied to a group of small fishes 
(Gaslrosleus) which inhabit the fresh and brackish waters as 
well as the coasts of the temperate zone of the northern hemi- 
sphere. As far as the European kinds are concerned, all may 
be met with in the brackish water of certain littoral districts. 
The majority have a compressed well-proportioned body, which 
in the marine species is of a more elongate form, leading to the 
allied group of flute-mouths (Fisiulariidae), which are, in fact, 
gigantic marine sticklebacks. Their mouth is of moderate width, 
oblique, and armed with small but firmly set teeth. The head 
is almost entirely protected by hard bone; even the cheeks are 
cuirassed by the dilated infraorbital bones. There are no 
scales developed on any part of the body, but a series of hard 
and large scutes protects a greater or lesser portion of the sides. 
The first dorsal fin and the ventrals are transformed into pointed 
formidable spines, and joined to firm bony plates of the endo- 
skeleton. With regard to the degree in which this armature i^ 
developed, not only do the species differ from each other, but 
almost every species shows an extraordinary amount of varia- 
tion. About ten kinds may be taken to be specifically distinct. 

So far as is known at present, all sticklcbai ks construct a nest 
for the reception of the spawn, which is jealously guarded 
by the male until the young are hatched, which event .takcE 
place in from ten to eighteen days after oviposition. He 
also protects them for the first few days of their existence. 

Sticklebacks are short-lived animals ; they are said to reach an 
age of only three or four years; yet their short life, at least that 
of the males, is full of excitement. During the first year of their 
existence, before the breeding season begins, they live in small 
companies in still pools or gently flowing brooks. But with the 
return of the warmer season each male selects a territory, which 
he fiercely defends against all comers, esjiccially against intruders 
of his own species and sex, and to which he invites all females, 
until the nest is filled with ova. At this period he also assumes a 
bridal dress, painted with blue and red tints. The eggs are of 
comparatively large size, one female depositing from 50 to loo* 



Gcistrosteus aculeatus, var. noveboracensis, Three-Si)ined Stickleback. 

Of the species known not one has so wide a geographical range, 
and has so well been studied, as the common British three- 
spined stickleback {Gaslrosleus aculeatus). It is found every- 
where in northern and central Europe, northern Asia, and North 
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America, The development of its scutes and spines vanes 
exceedingly, and specimens may be found without any lateral 
scutes and with short spines, others with only a few scutes and 
moderately sized spines, and again others which possess a com- 
plete row of scutes from the head to the caudal fin, and in which 
the fin-spmes are twu e as long and strong as m other varieties 
On the whole, the smooth varieties are more numerous m southern 
than m northern localities 1 his species swarms in some years in 
prodigious numbers , in Pennant’s time amazing shoals appeared 
in the fens of Lincolnshire every seven or eight years No 
instance of a similar increase of this fish has been observed in our 
time, and this possibly may be due to the diminished number of 
suitable breeding-places m (onsequence of the introduction of 
artificial drainage This species usually constructs its nest on 
the bottom, excavating a hollow in which a bed of grass, rootlets 
or fibres is prepared, walls are then raised, and the whole is 
roofed over with the like material The nest is an inch and 
more in diameter, with a small aperture for an entrance 
The ten-spined stickleback {Gastrosteus pungthus) is so called 
from the number of spines usually composing its first dorsal fin, 
which, however, may be sometimes reduced to eight or nine or 
increased to eleven It is smaller than the three-spmed species, 
rarely exceeding 2 in m length Its geographical range nearly 
coincides with that of the other species, but it is more locally 
distributed, and its range in northern Asia is not known Its 
nest IS generally placed among weeds above the bottom of the 
water Breeding males are rexdily recognized at a distance by 
the intensely black colour of the lower parts of their body 
Both these species are extremely voracious A small stickle- 
back kept in an aquarium devoured, in five hours’ time, 74 
newly-hatched dace, which were about a quarter of an inch 
long Two days after it swallowed 62, and would probably 
have eaten as many every day could they have been procured 
The sea-sticklelni k {Gastrosteus sptnachta or Sptnacha vul- 
garis) att tins to a length of 7 in , and is armed with fifteen 
short spines on the b u k It is extremely common round the 
British roasts, but never congregates in large shoals At suitable 
local ties of the coast which are sheltered from the waves and 
overgrown with seaweed, especially in rock-pools, one or two 
males establish themselves with their harems, and may be 
observed without diflii ulty, being quite as fearless as their fresh- 
water cousins Harbours and shallows covered with Zostera 
are likewise f ivourite haunts of this species, although the water 
may be brackish The nest is always firmly attached to sea- 
weed, and sometimes suspended from an over-hanging frond 
The materials are bound together by a tough white thread which 
IS formed by a secretion of the kidneys of the male This spei les 
inhabits only the northern coasts of Europe 

STIER, RUDOLF EWALD (1800-1862), German Protestant 
divine and mystu , was bom at Fraustadt in Posen on the 17th 
of March 1800 He studied at Halle and Berlin, first law and 
afterwards theology, and he continued his theological studies 
later at the pastoral seminary of Wittenberg In 1824 he was 
made professor in the Missionary Institute at Basel Afterwards 
he held pastorates at Frankleben near Merseburg (1829) and at 
Wichlmghausen m the Wupperthal (1838) In 1850 he was 
appointed supe intendent at Schkeuditz, and m 1859 at Eislebcn 
He published a new edition of Luther’s Catechism and a trans- 
lation of the Bible based on that of Luther , but he is noted chiefly 
for his thoughtful, devotional and mystical commentary on the 
words of the Lord {Reden des Herrn, 3 vols , 1843 ? 3^^ > 7 vols , 

1870-1874 , Eng trans , 8 vols , 1855-1858, 3 vols , 1869) He 
died at Eisleben on the i6th of December 1862 

His other works, besides commentaries on the Psalms, Second 
Isaiah, Proverbs Ephesians Hebrews Epistles of James and Jude 
include D(e Reden der A pastel {z vols , 1824-1830, Eng trans , 18O9) 
and Die Reden de> Engel in der hethgen Schrtft (1862) Cf J P 
Lacroix The Life of R Stier (New York 1874) 

STIFTER, ADALBERT (1805-1868), Austrian author, was 
bom at Oberplan in Bohemia on the 23rd of October 1805, the 
son of a linen weaver Having studied at the university of 
Vienna, he became tutor to Richard, eldest son of Prince Metter- 
nich, and obtained m 1849 the appointment as school inspector 


with the title of Schultat in Lin/, where he lived until his death 
on the 28th of Januarv 1868 As eari) as 1840 Stiftcr had made 
his name known by his heldblumen, a colled’on of charming 
little sketches, but his fame chiefly rests upon his Studten (1844- 
1851) m which he gathered together his early WTilings These 
sketches of scenery and rural life are among the best and purest 
examples of German prose Among otlur of his works may be 
cited Bunte Steine (1853), Nachsotnmer (1857), Wtiiko (1864- 
1867), and Bnefe, which appeared posthumou ly m 1869 

Stifter’s Samthche Werke were published lu 17 vols m 1870 
There are also editions of selected viorks in 4 vols (1SS7) and la 
o vols (1899) A critical cdilion In A Siuer is 111 prejiaration 
btiftei s letters wcie published by J Apicnt in 3 vols (1809) See 
E Kuh, Zwei Diehter dsterrejcns (1872), K ProP A Sttfler der 
Dichter des Bohnierwaldes (VorirpfX 1801), J K Markus A Stifter 
2nd ed , 1879), A I< Hein, A btifUr (1904), f Klaibcr, A btifler 
1905), W Koch A bti/lsr und die Romantth [yejo^) 

STIGAND (d 1072), archbishop of Canterbury, is first men- 
tioned in 1020 He was then chaplam to Canute and afterwards 
to his son, Harold Harefoot, and afttr the death of the former 
king appears to have acted as the chief adviser of his widow, 
Emma In 1043 consecrated bishop of Elmham and in 

1047 translated to Wimhcster, he supported Earl Godwine 
in his quarrel with Edward the Confessor, and in 1052 arranged 
the peace between the earl and the king In this year the arch- 
bishop of C-ariterburv, Robert of Jumi«l;ges, having been outlawed 
and driven from England, Stigand was appointed to the arch- 
bishopric, but, regarding Robert as the rightful archbishop, 
Pope Leo IX and his two successors refused to recognize him 
In 1058, however, Benedut X gave him the p il), but this pope 
was deposed m the following )ear Stigand is sa d by Norman 
writers to have crowned Harold in January 1066, but it is now 
probable that this ceremony was performed by Aldred, arch- 
bishop of York Stigand submitted to William, and assisted at 
his coronation But the Conqueror 4ms anxious to get nd of 
him, although he took him m his train to Normandy m 1067 
In 1070 he was deposed by the papal legates and was imprisoned 
at Winchester, where he died, probably on the 22nd ofPtbruary 
1072 Stigand was an avaruious man and a great pluralist, 
holding the bishopric of Winchester after he became archbishop 
of Canterbury, m addition to several abbtys 

See E A Freeman The Norman Conqiust (1870-1876) vols 11 
m and iv , and J R Green The Conquest of England (1899) vol u 

STIGMATIZATION, the infliction of stigmata, i e marks 
tattooed or branded on the person, the term being used with 
specific referenie to the supposed supernatural infliction of 
wounds like those of Christ 

An am lent and widespread method of showing tribal con- 
nexion, or relation to tribal deities, was by marks set upon the 
person, thus Herodotus, m describing a temple of Hercules m 
Egvpt (11 113), says that it is not lawful to capture runaway 
slaves who take refuge therein if they receive certain marks 
on their bodies, devoting them to the deity The practice is 
alluded to by Paul (Gal vi 17) m the words, “ from henceforth 
let no man trouble me, for I bear branded on my body the 
stigmata of Jesus”, and some writers have understood the 
passage as referring to stigmatization in the modern sense 
(Molanus, De historia ss tmagtnum et ficturarum, ed Paquot, 
43> P 365) Branding, as indicative of servitude, was 
forbidden by Constantine 

In the period of persecution Chnstian martyrs were sometimes 
branded with the name of Christ on their foreheads (Pontius, 
“ De vit S Cypriani,” BiWio/A velerum patrutn,\o\ 111 p 472, 
§ vii ) Wounds of this sort were sometimes self-inflicted as a 
disfigurement by nuns for their protection, as in the case of St 
Ebba, abbess of Coldmgham (see Baronius, Atwales, xv 215, 
ann 870, also Tert De vel vtrg ) Some C hnstians likew ise 
marked themselves on the hands or arms with a cross or the 
name of Christ (Procopius, In Esaiam, ed Curtenus, p 496), 
and other voluntary mutilations for Christ’s sake are mentioned 
(Matt xix 12, Fortunatus, Life of St Rhadegund, ed Migne, 
col 508, Palladius, Laustac History, exu , Jerome’s Letter to 
St Eustochium, &c ) 
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Irt St Francas of Assisi we have the first example of the alleged 
Bturaculous infliction of stigmata (For an earlier instance 
pronounced by the Church to be an imposture see Fleury, 
^tst Eccl Ixxviii ^ 56, ann 1222 ) While meditating on the 
sufferings of our Lord, in his cell on Mount Alvemo in i*24> 
are tdd by his biographers, Thomas of Celano and Bonaventura, 
that the Lord appeared to Francis as a seraph and produced 
upon his body the five wounds of Chnst, of these we are told 
that the side wound bled occasionally, though Bonaventura 
calls It a scar, and the wounds in the feet had the appearance 
and colour of nails thrust through After his death St Clare 
endeavoured, but in vain, to extract one of these Pope 
Alexander IV and other witnesses declared that they had seen 
these marks both before and after his death (Raynaldus, ad 
ann 1255, p 27) The divinely attested sanctity of their 
founder gave to the newly established order of Franciscans a 
powerful impulse, so that they soon equalled and threatened 
to overshadow m influence the previously founded order of 
St Dominic 

The reputation of the latter order was, however, similarly 
raised m the next century by the octurrenre of the same wonder 
in the case of a sister of the third rule of St Dommic, Catherine 
Benmcasa— better known as St Catherine of Siena From her 
biographer’s account we gather that she was subject to hystero- 
epileptic attacks, in one of which, when she was twenty-three 
years old, she received the first stigma (see v 230) In spite 
of her great reputation, and the number of attesting witnesses, 
this occurrence was not universally believed in Pope Sixtus IV 
published a bull in 1475 ordering, on pain of anathema, the 
erasure of stigmata from pictures of St Catherine, and pro- 
hibitmg all expressions of belief in the occurrence Pope 
Innocent VIII similarly legislated “ ne de caetero S Catherina 
cum stigmatibus depmgatur, neve de ejus stigniatibus fiat 
verbum, aut serrno, vel praedicatio ad tollendam omnem 
scandah occasionem ” (see references in Raynaud, De Sitgma- 
Ustne, cap xi 1665) In the years which followed cases of 
stigmatization occurred thick and fast — ^now a Franciscan, now 
a DominicAn, very rarely a religieuse of another order, showing 
the marks Altogether about ninety instances arc on record, 
of whii h eighteen were males and seventy-two females (There 
are about thirty other cases sometimes included in the catalogue, 
of whieh thcie are no particulars recorded ) Most of them 
occurred among residents m religious houses, after the austenties 
of Lent, usually on Good Friday, when the mind was intently 
fixed on our Lord’s Passion, and the possibility of the re< eption 
of the marks was eonstantlv before the e>es and thoughts of the 
members of the two orders to which St Francis and St Catherine 
belonged The order of infliction m the majority of cases was 
that of the crucifixion, the first token being a bloody sweat, 
followed by the coronation with thorns, afterwards the hand 
and foot wounds appear, that of the side being the last The 
grade of tlie mflietion v tried in individual cases, and they may 
be grouped in the following series t — 

1 As regards full stigmatiratinn with the visible production of 
the five wounds and generally with the mark of the crown as well 
the oldest case after St Francis is that of Ida of Louvain (1300) 
in whom the marks ajjpcucd as coloured circles, in Gertrude von 
Dostcu of Delft (134^) they were coloured scars and as in the case 
01 St Catherine dis.Lppcarcd in answer to prayer as they also did on 
Dominica de I’lradij, in Sister Pieronn, a hVanciscan, they were 
blackiidi grey They were true wounds in Margaret Ebnerin of 
Nuremberg (d 1^51 “-ce her Life, Augsburg, 1717) in Dngxtta a 
Dominican tcrti irv (1 ^<)o) and dso m Lidwina An intermission 
is described in the m-iks on TohtXnm, della Croce of Madrid {1524) 
in wliom the wound in tlie side was lai^c ami the others wi re rose- 
coloured circul ir patches The marks appeared on each Friday and 
V unshed on Sunday The so emitted au odour of violets, but in 
Sister Apollonia of vol itcj ra tlicy were fcf id while she lived Angela 
della Pace (1^34) w is fullv stv^matizcd it nin< yc its of age bnhg 
even marked with the sponge and hyssop on the mouth, while 
Joanna de Josu-M 4 ria at Burgos (1613) a widow, who Itid entered 
the convent of Poor Clares, was marked in her sixtieth year To her 
in vunoa Im o crowns were offered — one of flowers and one of thorns , 
she epo^e the latter and immediately was sciz"d with violent pain 
and her-confessor heard a sound as-oi her skull broakingi This case 
was in\ esfigated by the officers of the Inquisitaom. TSSie atagmatizar 


tionof Ver,c«ica Giuliapi (1696) also the subject of lnquiry,«id jba 
this case the nup drew on a wper a representation of the images 
which she said were engraved yn her heart On a post morteih 
exanunation being made in 1727 by Prof^sor Gentih and Dr Bordiga, 
the image of the cross, the scourge, &c , were Said to have been 
impressed on the right side qf the orgatn {Vita della Veromca Gtultana, 
by Salvaton Rome, 4803) The case of Christ ma Stumbelen h 
Dominican at Cologne, is noteworthy, as on her skull there was 
found a raised ndge or crown Which was at first green with red dots 
In Lucia di Narni (1546) the marks were vanabde, as they also were 
on Sia^ter Maria, di S Domuuco On the body of bt Margaret of 
Hungary the stigmata were found fresh and clear when her body 
exhumed some time after her death for transportation to Presbufg 
Other stigmatised persons were Elizabeth von Spalbeck a Cister- 
cian , Sister Coleta, a Poor Clare , Matilda von Stanz , Margaret Bruch 
of Endnngen (1503), Maria Razzi of Chios (1582) , Catharma Janu- 
ensis, Elizabetji Reith of Allgau, Stieva zu Hamm m Westphalia, 
Sister Mary of the Incarnation at Pontoise, Aicliangela Tardera m 
Sicily (1608) , Calharina Ricci in Florence (1590) , and Joanna Maria 
della Crooe, a Poor Clare at Roveredo (d 1673) upon whom the 
'markings of the thorn crown and spear wound were especially deep 

2 In some cases, although therms of stigmatization were felt, 
there were no marks apparent 11118 occurred to Helen Bnimscn 
(1285), Helena of Hungary (1270), Osanna of Mantua (r476), 
Columba Rocasam , Magdalena de Pazzis , Anna of Vargas , Hiero- 
nyma CarvagUo, Maria of Lisbon, a Dominican, Joanna di Vercelli, 
Stephania Soncmas a Franciscan, Sister Chiistina a Carthusian, 
and Joanna Rodriguez, a Poor Clare In the case of Ursula A^uir 
de Valenza a tertiary of St Dominic (1608) and Catharine Ciaiina 
(d 1619) the pain was chiefly that of the crown of thorns as it was 
also m Amelia Bicchien of Vercelli, an Augustmian 

3 In a tlurd senes some of the marks were \ isible on the body, 
while others were absent or only subjectively indicated by severe 
pains The crown of thorns only was marked on the head of Vm- 
centia Ferreria at Valencia (d 1515) and Philippa de Santo Tomaso 
of Montemor (1670) while according to Toiellus the Augustinian 
Ritta von CassU (d 1430) had a single thorn wound on the 
forehead The crown was marked on C^thanna of Raconizio 
(b i486) who also suticred a severe bloody sweat In the case of 
SUphano Qumzani 111 Sonemo (1457) there was a profuse blocxly 
sweat and the wounds were mtcrimtting appearing on Friday 
and Saturday vamslung on Suntlay Blanche Gazinan daughter 
of Count Anas do Sigavcdra (1564) was marked only on the right 
foot, as also was Cathenne a Cistercian nun The heart wound 
was visible in Chnstina Mirabilis (1232) Gabnelda do Pipzolo 
(d 1473) dieel fiom the bleeding of such a wound and simil ir wounds 
were described m Maria de Acosrm in Toledo, Lustochi i a tertiary 
of St Francis, Clara de Bugny a Domime in (1514), C( cilia Nobih, 
a Poor Clare of Nucena (d 1655) In the last instance the heart 
wound was found after death — a three-cornered puncture A similar 
wound was scon m the heart of Martina de Anlla (d 1644) Mana 
VilUna a Poor Clare, daughter of the maigiavc of T a Ptlla was 
marked with the crown and the spear thrust ind after htr dt ath the 
impresses of the spear sponge and reed were found on her heart 
(d 1670) The wound was usually on the left side as m Sister 
M isrona of Grenoble a tertiary of St Francis (1627) , it was on the 
right in Margareta Columna, also a Clare In Mana de Sariniento it 
was said to have been inflicted by a seraph in a vision 

4 In a fourth set of cases the inmrints were said to have been 
found on the heart even though there was no surfiee marking 
Thus the Dominican Paula de St Thomas was sawl to have had the 
Stigmata on her heart The heart of Clue of Montfaucon (1308) 
-was Saul to have been as large as a child’s head and impressed 
with the cross tljc scourge and the nails ‘similar appearances 
were found in Margaret of Citta dl Capello and Johanna of Yepes 
(*591) 

The mstances of masculine stigmatization are few Benedict 
dl Rhegio, a Capmiim at Bologna, had the marks of the crowm 
(1602), C^olus Sazoa, an ignorant lay brother, had the wound 
m his wde Dodo, a Praempn'ttratensian la> brother, was fully 
stigmatized, as akoiwas Philip de Aqueria The marks after 
death were found on the hep.rt of Angelos del Pas, a minoritc of 
Perpignan, as also on Matheo Carery in Mantua, Melchior of 
Arazol m Valcntia, Cherubin de Avihana (an Augiistinian), and 
Agolmi of Milan Walter of Strassburg^ a preaching friar (1264), 
had the heart-*pam but no mark, and the same was the case with 
a Franciscftn, Robert de Malatestis (1430), and James Stephanus 
On NichoUs of Ravenna the wounds were seen after death, 
while John Gray, a Scotsman, a Franciscan martyr, had one 
wound on his foot 

Several later mstaiw es have been recorded Anna Kathenna 
Emmench, a peasant girl born at Munsltr m 1774, afterwards 
an Angustuwan, nun at Agneljenbeig, e\en n.orc famous for 
her visions, and reveUtious th^ for kha BHjgraptva^, 
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records of her visions, have been published by Brentano 
at Munich m 1852 and the Abbe Cazal^s at Pans (1870) 
Colombe Schanolt of Bamberg (1787) was fully stigmatized, 
as also was Rose Serra, a Capuchin of Ozieri in Sardinia 
(aSoi), and Madeleine Lorger (1806) Two well-known cases 
occurred in Tirol — one “ L’EcsUtica ” Maria von Mori of 
Caldaro, a girl of noble family, stigmatized in 1839, the other 
" L’Addolorata ” Maria Dominica Lazzari, a miller’s daughter 
at Capnana, stigmatucd in 1835 (see Bor6, Les Stigmatisees du 
Tyrol, Pans, 1846) A case of the second class is that of 
Elizabeth Eppinger of Nicderbrunn in Bavaria (1814), reported 
on by Kuhn An interesting example of stigmatic trance also 
occurred in the case of a Protestant young woman in Saxony 
in 1820, who appeared as if dead on Good Friday and 
Saturday, and revived on Easter Sunday 
The last case recorded is that of Louise Lateau, a peasant girl, 
at Bois de Haine, Hamault, upon whom the stigmata appeared 
on the 24th of April 1868 This case was investigated by 
Professor Lefcbvre of Louvain, who for fifteen years was physi- 
cian to two lunatic asylums In her there was a periodic 
bleeding of the stigmata every Friday, and a frequent recur- 
rence of the hystero-cataleptic condition Her biography has 
been written by Lefebvre and published at Louvain (1870) 

On surveying these ninety cases wc may discount a certain 
number, including all those of the second class, as examples of 
subjective sensations suggested by the (ontemplation of the 
pains of crucifixion A second set, of which the famous c ise 
of Jct/cr (Wirz, Helveti^che hirchengeschichle, 1810, 111 389) is a 
type, must be also set as de as obvious and intentional frauds 
produced on vu tims by designing persons A third series, and 
how large a group we h ive not sufficient evidence to decide, wc 
must regard as due to the irresponsible self-infliction of injuries 
by persons in the hystuo-cpilcptic condition, those perverted 
states of ner\ous act'on which Charcot has done so much to 
elucidate To any experienced in this form of disease, many of 
the phenomena described 111 the records of these examples 
are easily reiognizahle as characteristic of the hystcro-epileptic 
state 

There are, however, some instances not easily explained, 
where the s( If-inflicLon hypothesis is not quite satisfactory 
Parallel cases of pliysiud effects due to mintal suggestion are 
well autluntic itcd Bcaunis vouches for rubcfattion and vesica- 
tion as produced by suggi stion in the hypnotic state, and Bourru 
and Burnt describe a case of bloody sweat, and red letters 
marked on the arm by simple tracing with the finger See 
Congres saenhfique de Grenoble, progres medteale (Aug 29, 
18815), and Berjon’s Ui G-iande nyshne chezVl omme(Pa.ui,, 1886) 
We know so little of the trophic action of the higher nerve centres 
that we cannot say how far tissue nutrition can be controlled 
in spots That the nerve centres have a direct influence on local 
nutrition is, m some cases, capable of experimental demonstra- 
tion, and, in another sphere, a few of the recorded instances of 
connexion between maternal impression and congenital deformity 
seem to mdu ate that this trophic influence may have wider 
limits and a more specific capacity of localization than at first 
sight secnis possible 

Litbrature — See rcfcjrencos to each name in Acta sanctorum or 
Hueber Mcnologimn framtscanarum {lOgS) , Hennquez Menologitim 
ci(S/cr 5 ic«sfl, Marchtse bagrodmno, Stcill Ephemendes dommteano 
sacrae (PilliTiunn, 1O92), Pclius tic Aha y Astorga Prodigtum 
naturae portcntium gfcihae (StraSsburg, 1664) Thiepolus Depasstone 
Chnsti tract xii , Meyor BUtter ftlr hohere Wahrheit vu 5, Hurler, 
Tableau des insUtukons ef des moeurs de I’iglise au moyen age 
(Pans 1842) , Gotres Die t' ustliche Mystik, n 410 sqq (Ratisboii), 
Franciscus Quaresmms J t vulneribus donnm, 1 4 (Venice, i05_) , 
Raynaud Opera vol xm C" vons <665) , Dublin Review (1871) p 
170, Maury Magte et astrologte, Bcaunis Recherches exp sur 
VactiViU ri^r/hvale (Pr is 1S8G) , Bourbeyre, Les ^tigmaits 6 es 

i Paris, iS 8 h) , Jiiinemoir, Der Magnettsmus tm Verhalfniss mr 
iehgmn § 92 (Shittpail, 18^3), Thbluck s Yermtschte Schriften, 
p 97 (Hamlnirg 1839), Schmieder, in Evang htrehenzettung 
pp 180, 345 (Btrlin, 1875), ( lynptes rendus de la soct&ti do btologte 
(July 12, 1885) , Barth^iemy Fiude sur la dcrmographisme ou derino- 
neurosa toxi vaso-mofrtee (Pans, 1898) , Imbert-Goarbeyre Les 
SftgmaHadss (187^) (A Ma.) 
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STILBITE, a mineral of the zeolite group consistmg of 
hydrated calcium aluminium silicate, CaAl2(Si0^j-h6H20« 
Usually a small proportion of the calcium is replaced by sodmm 
Crystals are monoclmic, and are mvanably twmned, givmg rise 
to complex groups and characteristic sheaf-like aggregates 
The colour is usually white, sometimes red, and on the perfect 
cleavage (parallel to the plane of symmetry) the lustre is 
markedly pearly, hence the name stilbitt given by R J 
Hauy m 1796, from Gr tn-iAjSctv, to shine After the separa- 
tion of heulandite from this species m 1818, the name dtsmme 
(from hia-fir}, a bundle) was proposed, and this name is now 
employed in Germany, Ihe hardness is 3^ and the speafic 
gravity 2 2 Stilbite is a mineral of secondary origin, and 
occurs with other zeolites in the amygdaloidal cavities of 
basic volcanic rocks, it is sometimes found in granite and 
gneiss, and exceptionally m metalliferous veins It is abundant 
in the volcanic rocks of Iceland, Faeroe Islands, Island of 
Skye, Bay of Fundy, in Nova Scotia and elsewhere Beautiful, 
salmon-pmk crystals occur with pale green apoph> llite in the 
Deccan traps near Bombay and Poona, white sheaf-like groups 
encrust the calcite (Iceland-spar) of Berufjord near Djupivogr 
m Iceland, and crystals of a bnck-red colour are found at 
Old Kilpatrick in Dumbartonshire (L J S) 

STILE, a senes of steps of stone or wood, or a combination 
of bars and steps used for passmg over a fence or wall without 
the necessity of a permanent open passage or of upenmg or 
shutting a gate The Old English, sttgel is formed from sitgan, 
to climb, ascend, stair (0 Eng staeger) and stimip are from 
the same root Stile (Lat stilus, a pointed instrument) is 
really the correct spelling of stv Ic {q v) 

STILES, EZRA (1727-1795), American clergyman and educa- 
tionalist, seventh president of Yale College, was born on the 
29th of November 1727 m North Ilavtn, Connecticut, where 
his father, Isaac Stiles (d 1760), was minister of the (ongiega- 
tional Church He gradueted at Yale in 1746, studied there 
for the three years following, wa' la cn ed to preach in 1749 and 
was a tutor at Yale m 1740-1755 He preai bed m 1750 to the 
Indians at Stockbridge, later studied law, was admitlid to the 
bir m 1753, and practised m ISct. Ilavtn fi r U o vears He 
was pastor of the Second Congregational Church of Newport, 
Rhode Bland, from 1755 to 1777, m 1776-1777 he preached 
occasionally m Dighton, Massachusetts, whither he liad removed 
his family after the British occupation of iMtwport, and m 
April 1777 he became pastor of the North C hurch ol Portsmouth, 
New Hampshire In 1778 he beiame president of Yale College 
and professor of ecclesiastical history thtre, having insisted that 
no theological statement be required of him except assent to 
the Saybrook platform of 1708, in 1780-1782 l.e was professor 
of divanit>, and he lectured besides on astronomy and philo- 
sophy He died m New Haven on the 12th of May 1795 His 
wise admincstration as president made possible the speedy 
recovery of Yale College after the War of Independence, and his 
intellectual and theological breadth helped to sc*culanze and 
strwigthen the college As an undergraduate he became 
deeply mterested in astronomy, he observed the comet of 1759 
and the transit of Venus of June 1769, and left a quarto volume 
of astronomual notes Ho experimented succt Sbfully with the 
electrical apparatus presented to Yale by Benjamin EYanklm, 
whose intimate friend he became He carefully kept thermo- 
metric and meteorological statistics, he imported silkworms 
and lx)oks on silk culture, he corresponded with many litterati — 
notably with Dr Nathaniel I ardner and with Sir William 
Jones, of whom he besought information of all kinds, but 
especially any that would lead to the discovery of the 
whereabouts of the ten lost tribes, and he undertook the 
study of Hebrew at the age of forty and biiame on able 
scholar On Franklin’s recommendation he was made a 
doctor of divimtv by the university of Minburgh m 1765, 
he had received a master’s degree at Harvard m 17 <4, 
and was made doctor of divinity in 1780 by Dartmouth 
and in 1784 by the college of Now Jersey (now Frinceton 
UaiverBity), 
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Dr Stiles published several sermons, notably a Discourse on the 
Chrtshan Union (1701), which has remarkable ecclesiastical breadth 
of view, an Account of the Settlement of Bristol, Rhode Island (1785) , 
and a Htsiory of Three of the Judges of King Charles I Major- 
General Whatley Major-General Gofje and Colonel Dixwell (1794) 
He began in 17OS but never fmis>hi-d an Ecclesiastical History of New 
England and Bntish America liis Literary Diary was published m 
New Vork in 3 vols lu igoi, being edited by t B Dexter, who 
quotes largely from Dr Stihs's Itineraries a daily account of his 
travels , the Diary gives a v iluable picture of the life of New England 
in 1769-1795 and many interesting estimates of Stiles's contempo- 
raries See the Li fe of Ezra Shies (Boston 1 798) by his daughter's 
husband, Abiel iiolnies, the father of Oliver Wendell Holmes 

STILETTO (an Italnn dimmutive of siilo, dagger, Lat stilus, 
a pointed instrument), a short stabbing dagger, the blade of 
which IS either triangular or square in form The term is also 
applied to a pointed bodkin of ivory, bone or metal used for 
making eyelet holes, &r 

STILICHO, FLAVIUS (?-4o8), Roman general and states- 
man, was the son of a Vandal who had served as an officer in 
the army of the emperor Valens (364-378) He himself entered 
the imperial armv at an early age and speedily attained high pro- 
motion He had already become master of the horse when in 383 
he was sent by fheodosiub (379-^95) at the head of an embassy 
to the Persian king, Sapor 111 His mission was very successful, 
and soon after his return he was made count of the domestics 
and received m marriage Serena, the emperor’s niece and adopted 
daughter In 385 he was appointed master of the soldiery 
(magtster tntltium) in Thrace, and shortly afterwards directed 
energetic campaigns m Britain against Piets, Scots and Saxons, 
and along the Rhine against other barbarians Stilicho and 
Serena were named guardians cf the youthful Hononus when 
the latter w^as created joint emperor in 394 with special juris- 
diction over Italy, Gaul Britain, Spam and Africa, and Stilicho 
was even more closely allied to the imperial family m the follow- 
mg year by betrothing his daughter Maria to his ward and by 
receiving the dying injunctions of Theodosius to care for his 
children Rivalry had already existed between Stilicho and 
Rufinus, the praetorian praefcct of the East, who had exercised 
considerable influence over the emperor and who now was m- 
vested with the guardunship of Arcadius Consequently m 
395, after a successful campaign against the Germans on the 
Rhine, Stilicho marched to the east, nominally to expel the 
Goths and Huns from Thrace, but really with the design of 
displacmg Rufinus, and by connivance with these same bar- 
barians he procured the assassination of Rufinus at the close of 
the year, and thereby became virtual master of the empire In 
396 he fought m Greece against the Visigoths, but an arrangement 
was effected whereby their chieftain Alanc was appointed master 
of the soldiery in Illyncum (397) In 398 he quelled Glide’s 
revolt m Africa and married his daughter Maria to Hononus 
Two years later he was consul He thwarted the efforts of 
Alanc to seize lands in Ital\ b\ his victories at Pollentia and 
Verona m 402-3 and fon cd him to return to Illyncum, but was 
criticized for bavmg withdrawn the imperial forces from Britain 
and Gaul to employ against the Goths He manoeuvred so 
skilfully m the campaign against Radagaisus, who led a large 
force of various Germanic peoples into Italy in 405, that he 
^ urrounded the barbarian chieftam on the rocks of Fiesole near 
Florence and starved him into surrender Early in 408 he 
married his second daughter Thermantia to Hononus It was 
rumoured about this time that Stilicho was plotting with Alanc 
and with Germans m Gaul and takmg other treasonable steps 
m order to make his own son Eucherius emperor Ihere are 
conflicting accounts of the plots and counterplots and of the 
court intrigues, the rclatne tnith of which will probably never 
be known It is certain, however, that he was suspected 
by Hononus and abandoned by his own troops, and that he 
fled to Ravenna, and, having been induced by false promises to 
quit the church m which he had taken sanctuary, wasassassm- 
ated on the 23rd of August 408, 

The principal sources for the life of Stilicho are the histones of 
Zosimus and of Orosnks and the flattenng verses of Claudian See 
Ti Hodgkin, Italy and her Invaders, vols 1 and 11 (Oxford, 1880), 


E Gibbon Decline and Fall of the Roman Empire edited by J B 
Bury, vol lu (London, 1902) , P Villan, The r%rbanan Invasions 
of Italy, translated by L Villaii vol 1 (New Yirk 1902), S Dill, 
Roman Society in the last century of the Western Empire (London, 
1899) (C H Ha) 

STILL, (i) (0 Eng stille, a word appearing in many Teutonic 
languages, all derived from the root, meaning to set in position 
or rest, seen m “ stall,” Ger stellen, &c ), motionless, noiseless, 
or when used of wnnes or mineral waters, having little or no 
effervescence As an adverb, ” still ” has preserved the original 
sense of “ that which preserves its position,” and thus means 
continually, permanently, now as before (2) From the 
shortened form of “ distil,” Lat disttllare, to dnp, trickle down, 
stilla, a drop, dim of siirta. The older word for a “ still ” m 
Fnglish was shllatory, Medieval Latin stillatonum, an ap- 
paratus for heating substances and condensing the vapours 
(see Distillation and Spirits) 

STILL, JOHN (c 1543-1608), bishop of Bath and Wells, 
formerly reputed to be the author of Gammer Gurton's Needle, 
was bom about 1543 at Grantham, Lincoln shne He became 
a student of Christ’s College, Cambridge, where he graduated 
BA m 1562, MA m 1565, and DD in 1575 In 1561 he 
became a fellow of his (ollege and took holy orders He was 
appomted m 1570 Lady Margaret profesvor of divinity, sub- 
sequently held livings in Suffolk and Yorkshire, and w^as master 
successively of St John’s College (1574) and of Trinity College 
(1577) Still was vice-chancellor of his university in 1575-1576 
and again in 1592-1593, and was raised to the bishopric of Bath 
and Wells m 1593 He died on the 26th of February 1608, 
leaving a Urge fortune from lead mines discovered m the 
Mendip Hills 

Gammer Gurton’s Needle is the second extant English comedy, 
properl) so called Still, whose reputation as a serious church- 
man cannot be easily reconciled with the buffoonery of A Ryght 
Pithy, Pleasaunt and merie Comedte Intytuled Gammer Gurtons 
hedle, y/sos first credited with its authorship by 1 aai Reed m his 
edition (1782) of Baker’s Btographta dramatica The title-page 
of the piece, which was printed by Thomas Colwell in 1575, states 
that It wav pla) ed not long ago at Christ’s College, Cambridge, 
and was “ made by Mr S Mr of Art ” A play was ai ted at 
Christmas 1567, and Still was chosen as bemg the only M A on 
the register at that time whose name began with S There are 
reasons to suppose however that the play h£>d been in Colwell’s 
hands some time before it was printed, and it may w ell be identical 
with the Dyccon of Bedlam for whah he took out a licence m 
1562-1563, “ Diccon the Bcdlem ” being the first of the dramatis 
personae of Gammer Gurton In the accounts of Christ’s College 
for 1559-1560 is the entry, “ Spent at Mr Stevenson’s plaie, 5s ” 
William Stevenson was born at Hunwick, Durham, matriculated 
in 1546, took Ins M A degree in 1553, and became B D m 1560 
Stevenson was a fellow of Christ’s College from 1559 to 1561, and 
IS perhaps to be identified with a William Stevenson who was a 
fellow from 1551 to 1554 If such is the case, there is reason 
to think that the composition of Gammer Gurton' s Needle should 
be referred to the earlier period He was made prebendary of 
Durham in 1560-1561, and died m 1575 Contemporar) Puritan 
writers in the Marprelate tracts allude to Dr John Bridges, dean 
of Salisbury, author of A Defence of the Government of the Church 
of England, as the reputed author of Gammer Gurton’s Needle, but 
he obviously could not be properly described as “ Mr S ” Dr 
Bridges took his M A degree at Pembroke College, Cambridge, 
m 1560, and the witty and sometimes coarse character of his 
acknowledged work makes it reasonable to suppose that he may 
have been a coadjutor of the author 

For the argument on behalf of William Stevenson's authorship, 
see Henry Bradley’s essay prefixed to his edition of the play m 
Representative English Comedies (1903) The piece is also reprinted 
in Dodsley 3 Old Plays (vol 1, 1744, vol u 1780), m Ancient 
British Drama (1810), vol 1 , and in J M Manly's Specimens of the 
Pre-Shakspearean Drama (Boston, USA, 1897), 

STILLICIDIUM, a drippmg of water from the eaves (shlla, 
drop, cadere, to fall), the term m architecture given by Vitruvius 
(iv 7) to the drippmg eaves of the roof of the Etruscan temple. 
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Similar dripping eaves existed in most of the Greek Done temples 
in contradistinction to the Ionic temples, where the water of the 
roof was collected in the cymatmm or gutter and thrown out 
through the mouths of lions, whose heads were carved on the 
''-cymatium 

STILLINGFLEET, EDWARD (1635-1699), English divine, was 
born at Cranborne, Dorset, on the 17th of April 1635 There 
and at Rmgwood he received his early education, and at the age 
of thirteen was entered at St John’s College, Cambridge He took 
I his B A in 1652, and in the following year was elected to a fellow- 
ship After residmg as tutor first in the family of Sir Rogei 
' Burgoyne m Warwickshire and then with the Hon Francis 
j Pierrepomt at Nottmgham, he was m 1657 presented by the 
former to the living of Sutton m Bedfordshire Here he pub- 
lished (1659) his Irentcwn, m which he sought to give expression 
I to the prevailing weariness of the faction between Episcopacy 
' and Prcsb\terianism, and to find some compromise m which all 
could conscientiously unite He looks upon the form of church 
government as non-essential, but condemns Nonconformity 
In 1662 (the year of the Act of Uniformity) he reprin»^cd the 
iremeum with an appendix, m which he sought to prove that 

the church is a distmct society from the state, and has divers 
rights and privileges of its own ” Stillmgfleet’s actions were as 
liberal as fiis opmions, and he aided more than ore ejected 
minister In later years he was not so liberal But, though m 
1680 he published his Unreasonableness of Separation, his 
willingness to serve on the ecclesiastical commission of 1689, and 
the mterpretation he then proposed of the damnatory clauses of 
the Athanasian creed, are proof that to the end he leaned 
towards toleration His rapid promotion dates from 1662, when 
he published Ongine<! sacrae, or a Rational Account of the 
Christian Faith as to the Truth and Divine Authority of the 
Scriptures and the Matters (herein contained Humphrey Hench- 
man, bishop of London, employed him to write a vindication of 
Laud’s answer to John Fisher, the Jesuit In 1665 the earl of 
Southampton presented him to St Andrew’s, Holbom, two years 
later he became prebendary of St Paul’s, m 1668 chaplain to 
Charles II , in 1670 canon residentiary, and m 1678 dean of St 
Paul’s He was also preacher at the Rolls Chapel and reader at 
the Temple Fmally he was consecrated bishop of Worcester 
on the 13th of Octo^r 1689 Durmg these years he was cease- 
lessly engaged in controversy with Nonconformists, Romanists, 
Deists and Socinians His unrivalled and various leammg, his 
dialectical expertness, and his massive judgment, rendered him a 
formidable antagonist, but the respect entertained for him by his 
opponents wa> chiefly aroused by his recognized love of truth 
and superiority to personal considerations He was one of the 
seven bishops who resisted the proposed Declaration of Indul- 
gence ( 1 688) The range of his learning is most clearly scon m his 
Bishops’ Right to Vote tn Parliament tn Cases Capital His 
Origtnes Bntannicae, or Antiquities of the Bntu^h Church (1685), 
IS a strange mixture of critical and uncritical research He was 
so handsome m person as to have earned the sobriquet of “ the 
beauty of holiness ” In his closing years he had some contro- 
versy with John Locke, whom he considered to have impugned the 
doctrine of the Trinity He died at Westminster on the 28th of 
March 1699, and was buried at Wone^ter His manuscripts 
were bought by Robert Harley (afterwards earl of Oxford), his 
books by Narcissus Marsh, archbishop of Armagh. 

A collected elition of his works with life by Richard Bentley, 
was published in London (1710) , and a useful edition of The Doctrines 
and Practices of the CJmrcn of Rome Truly Represented was published 
in 1845 by William Cunningham 

STILLMAN, WILLIAM JAMES (1828-1901), American pamter 
and journal ;st, was born at Schenectady, New York, on the ist of 
June 182? His parents were Seventh-Day Baptists, and his 
early reli' lous training influenced him all through his life He 
was sent 0 school in New York by his mother, who made great 
sacrifices that he might get an education, and he graduated at 
Union College, Schenectady, m 1848 He studied art under 
EVederick E Church and early m 1850 went to England, where 
ae made the acquaintance of Ruskm, whose Modern Painters he 
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had devoured, was mtroduced to Turner, for whose works he had 
unbounded admiration, and fell so much under the mfluence of 
Rossetti and Millais that on his return home m the same year he 
speedily became laiown as the “ American Pre-Raphaelite ” In 
1852 Kossuth sent him on a fool’s errand to Hungary to dig up 
crown jewels, which had been buried secretly during the msurrec- 
tion of 1848-1849 While he was awaiting a projected rismg 
m Milan, Stillman studied art under Yvon in Pans, and then, as 
the rising did not take place, he returned to the United States 
and devoted himself to landscape pamtmg on Upper Saranac 
Lake in the Adirondacks and m New York City, where he started 
the Crayon It numbered Lowell, Aldrich and Charles Eliot 
Norton among its con tnbu tors, and when it failed for want of 
funds, Stillman removed to Cambridge, Massachusetts There 
he passed several years, but a fit ot restlessness started him 
off once more to England He renewed his friendship with 
Ruskm, and went with him to Switzerland to pamt and draw 
m the Alps, where he worked so assiduously that his eye- 
sight was affected He then livid m Pans and was m 
Normandy m 1861 when tlie American Civil War broke out. 
He made more than one attempt to serve m the Northern 
ranks, but his health was too weak, m the same year he was 
appomted United States consul in Rome In 1865 a dispute 
with his government led to his resignation, but immediately 
afterwards he was appomted to Crete, where, as an avowed 
champion of the Christians in the island and of Cretan mdepen- 
dence, he was regarded with hostility both bv the Mussulmpn 
population and by the Turkish authorities, and m St ptember 1868 
he resigned and went to Athens, where his first wife (a daughter 
I of David Mack of Cambridge), worn out by the excitement of life 
m Crete, committed suicide He wa-. an editor of Scribner’s 
Magazine for a short time and then went to London, where he 
lived with D G Rossetti In 1871 he married a daughter of 
Michael Spartali, the Greek consul-general When the insurrec- 
tion of 1875 broke out m Herzegovina he went there as a corre- 
spondent of The Times, and his letters from the Balkans aroused 
so much interest that the British government was mduced to 
lend Its countenance to Montenegrin aspirations In 1877-1883 
he was appomted correspondent of The Times at Athens , in 1886- 
1898 at Rome He was a severe critic of Italian statesmen, and 
embroiled himself at various times with various politicians, from 
Crispi downwards After his retirement he lived m Surrey, 
where he died on the 6th of Julv 1901 He wrote The Cretan 
Insurrection of 1866-1868 (1874), On the Track of Ulysses (1888), 
Billy and Hans (1897) and Francesco Crispt (1899) 

See his Autobiography of a Journalist (2 \ols , Boston, 1901) 
STILLWATER, a city and the county-seat of Washington 
countv, Minnesota, U S A , at the head of Lake St Croix, on 
the west bank of the St Croix River, 20 m above its mouth, 
and about 20 m NE of St Paul Fop (1890), 11,260, (1900), 
12,318, (1905, state censusj, 12,435, 3586 loreign-born (1189 
Swedes, 849 Germans, 828 Canadians), ( 1910, U S census) 10,198 
It is served by the Northern Pacific, the Chicago St Paul, 
Minneapolis & Omaha, and the Chicago, Milwaukee & St Paul 
railways, and is connected by electric line with St Paul and 
Minneapolis The city is picturesquely situated on bluffs 
rising from the St Croix and commanding fine \new3 Among 
the public buildings are a handsome public library, the city 
hall, the county court house, the Federal building, an audi 
torium, and the city hospital, and the city is the scat of the 
Stillwater business college, and of the Minnesota state pnson, 
established in 1851, in which a system of parole and of graded 
diminution of sentences is m fone, and in connexion with 
which IS maintained a school and a library Commercially 
Stillwater is important as a centre of the lumber trade and as a 
shipping point for cereal products The valuable water-power 
IS utilized by its varied manufactones In 1905 the value of the 
factory products was $2,784,1 13 an increase of 54 6 % since 1900 
Stillwater, the first town platt^ m Minnesota, was permanently 
settled m 1843, and was laid out m 1848 by Joseph Renshaw 
Brown (1805-1870), a pioneer editor and soldier Here met m 
1848 the ** Stillwater Convention,” famous m Minnesota history 
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as the first step in the erection of Minnesota Territory, Still- 
water was chartered as a city in 1854. The first electric railway 
in the state was completed here in 1S89, but failed later. 

STILO PRAECONINUS, LUCIUS AELIUS, (c. 154^74 B.c.), 
of Lanuviuin, the earliest Roman philologist, was a man of 
distinguished family and bel<jnged to the equestrian order. He 
was called Stilo {stilus, pen), because he wrote speeches for 
others, and I’raeconinus from his father’s profession {praeco, 
public crier). His aristocratic sympathies were so strong 
that he voluntarily accompanied Q. Caecilius Mctellus Numi- 
dicus into exile. At Rome he divided his time between teaching 
(although not as a professional schoolmaster) and literary work. 
His mo: t famous pupils were Vairo and Cicero, and amongst his 
friends were Coelius Antipater, the historian, and Lucilius, 
the satirist, who dedicated their works to him. According to 
Cicero, who expresses a poor opinion of his powers as an orator, 
Stilo was a follower of the Stoic school. Only a few fragments 
of his works remain. He wrote commentaries on the hymns 
of the Salii, and (probably) on the Twelve Tables; and investi- 
gated the genuineness of the Plautinc comedies, of which he 
recognized 25, four more than were allowed by Varro. It is 
probable that he was the author of a general glossographical 
work, dealing with literary, historical and antiquarian questions. 
The rhetorical treatise Ad Uermnium lias been attributed to 
him by some modern scholars. 

See CiccTO, Brutus, 205-207, Dg legibus, U. 23, 59; Suetonius, 
De grammaticis, 2; Gellius ill. 3, l. 12; Quintilian, hist. orat. x., 
I, 99; moaographs J. van Hcu.sdo {1839) and F. Meutz (i888); 
Morrunsen, Ilist. of Rome, hk. iv. cli. 12, 13;]. E. Sandys, History 
of Classical Scholarship (2n<i ed., rgoO); M. Schanz, Geschichte der 
rdmischen Liter atur {s8gS), vol. i. ; Tcxxuei, Hist, of Roman Literature 
(Eng. trans., 1900), p. 148. 

'•STILPO [Stilpon], Greek philosopher of the Megarian school 
((f.v.), was a contemporary of Theophrastus and Crates. Intel- 
lectually in agreement with the Megarian dialectic, he followed 
the practical ethics of the Cynics both in theory and in practice. 
He extolled the Cynic AiraSGa (loosely, self-control) as the 
principal virtue. Cicero {De fato, 5) describes him as a man 
of the highest character. Sufdas attributes twenty dialogues 
to him, but of these no fragments remain. Among his followers 
were Menedemus and Asclepiades, the leaders of the Eretriun 
school of philosophy. .Seneca {Epistle 9) shows how closely 
allied Stilpo was to the Stoics {q-v,). 

STILT, or LoNG-r,EGGF,n Prx)VER, a bird so-called (see STrr-Ts) 
for reasons obvious to anyone who has seen it, since, though 
not very much bigger th.an a snipe, the length of its legs (their 
bare part mea.suring 8 in.), in proportion to the size of its body 
exceeds that of any other bird’.s. The first name (a trans- , 
lation of the French echasse, given in 1760 by M. J. Brisson) 
seems to have been bestowed by J. Rennie only in 1831; but, 
recommended by its dcfinitcne.ss and brevity, it has wholly 
supplanted the second and older one. The bird is the 
himantopus^ of Linnaeu.s, the Himantopus candidus or nielnn^ 
opterus of modern writers, and belongs to the group Livticolae, 
having been usually plactxl in the family Scolopaddae, though 
it might be quite as reasonably referred to the Charadriidae, 
and, with its allies to be immediately mentioned, would seem 
to be not very distant from Haematopus, notwithstanding the 
wonderful development of its legs and the slenderness of its 
biU. 

The stilt obtains its food by wading in shallow water and 
seizing the insects that fly over or float upon its .surface or the 
small crustaceans that swim benmth, for which purpose its 
slender extremities are, as might be expected, admirably 
adapted. Widely spread over Asia, North Africa, and Southern 
Europe, it has many times visited Britain — though always as a 
straggler, for it is not known to breed to the northward of the 
Danube valley — and its occurrence in Scotland (near Dumfries) 


* The possible confusion by Pliny’s transcribers of this word with 
Haematopus is referred to under Oystkrcatchxr. Himantopus, 
with its equivalent Loripes, “by an awkward metaphor," as ro- { 
marked by Gilbert White, “ implies tha^^tho lqg^lMSja Wftd j 


was noticed by Sibbald so long ago as 1684. It chiefly rfisotts 
to pools or lakes with a margin of mud, on which it constructs 
a slight nest, banked round or just raised above the level so m 
to keep its eggs dry {Ibis, 1859, {>. 360); but sometimes they are 
laid in a tuft of grass. They arc four in number, and, except 
in .size, clo.sely resemble those of the oystercatcher (<7.y.). The 
bird has the head, neck, and lower parts white, the back and 
wings glossy black, the hides red, and the bare part of the legs 
pink. In America the cenus has two rcDrcscntaiives. one - 
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' F1G4 r.— Bluck-ncckcd American Stilt. 

(fig. 1) closely resembling that just described, but rather smaller 
and with a black crown and nape. This is II. nigricoUis or 
mexicanus, and occurs from New England to the middle of South 
America, beyond which it is replaced by H. brasiliensis, which 
has the crown white. The .stilt inhabiting India is now recognized 
to be H. candidus, but Australia possesses a distinct species,' 
II. novae-hoUandiae, wliich also occurs in New Zealand, though 
that country has in addition a species peculiar to it, //. novae-^ 
zelandiae, differing from all the rest by assuming in the breeding- 
season an altogether black plumage. Australia, however^ 
■presents another form, which is the type of the genus Clado^ 
rhynchus, and differs from Himantopus both in its style of 
plumage (the male having a broad bay pectoral belt), in its 
shorter tarsi, and in having the toes (though, as in the stilt’s 
feet, three in number on each foot) webbed. 

Allied in many ways to the stilts, but differing in many 
undeniably generic characters, are the birds known as Avocets,^* 
forming the genus Recurvirostra of Linnaeus. Their bill, which 
is perhaps the most slender to be seen in the whole class, curves 
upward towards the end, and has given the oldest known species' 
two names which it formerly bore in England, — “ cobblcr's-awl,” 
from its likeness to the tool so called, and “ scooper,” because 
it resembled the scoop with which mariners tlirew water on their 
sails. The leg.s, though long, are not extraordinarily So, and the 
feet, which are webbed, bear a small hind toe. 

Tliis species (fig, 2), the R. avocetta of ornithology, was of okf time 
plentiful in England, though doubtless always restricted to certain, 
localities. Charletoa in 1668 says that when a boy he had shot 
not .a few on the Severn, and Plot mentions it so as to lead ond'td ' 
suppose that in his time {i086) it bred in Staffordshire, while F. 
Willughby (1676) knew or it as being in winter on the eastern 
coast, and T. l^ennant in 1769 found it in great numbers opposite to 
Fossdyke Wash in Lincolnshire, and described the birds as hovering , 
over the sportsman’s head like lapwings. In tliis district they were 
called " Yelpers " from their cry; * but whether that name was 

“ This species was made known to Ray by Sloane, who met with it 
in Jamaica, where in his day it was called " long-legs." 1 1 

* This word is from the Bolognese Avosetta, which is considered.tQc, 
be derived from the Latin avis — the termination expressing a diminu- 
tive of a graceful or delicate kind, as donnetia from donna (ProfesSdr’'^ 
Siilvadori in epist.). 

* Cf. “ yarwhelp " (see Godwit) and “ yaup "■ of “ whaup *' (see 

Curlew). “ to hay name* 

usedin sbrnt 
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elsewnere applied is unccvtai^. At the^end oi the last century they 
ftbquertted Komney Marsh iu Kent, and in the hrst quarter of the 
present centuiy they bred iu various suitable spots in Suffolk and 
Norfolk — the last place known to have baep inirabited l)y them 
being Salthouse, wltere the people made puddings of Ihcir egga, 
fvhile the birds were killed lor the sake of their feathers, which were 
tised in making artificial flies for fishing. The extirpation of this 
Settlement look place between 1822 tind 1825 (cf. Stevenson, Birds 
of Norfolk, ii. 240, 241). The avoqet’s mode-oi nesting is much like 
th.'it of the stilt, and the eggs are hardly to be distinguished from 
those of the latter but: by their larger size, the bird being ulnrut as 
big as a lapwing (17. a.), white, with the exception of its crown, the 
back of the neck, the inner scapulars, some oi the wing-coverta and 



lib* primaries, which arc black, while the legs are of a fine light blue. 
It seems to get its food by working its bill from side to side in sliallow 
Pjpols, and catching the small crustaceans or larvae cf insects that 
tqiay be swimming therein, but not, as has been stated, by sweeping 
the surface of the mud or fjaiul — a process that would si)ecdily 
destroy the delicate bill by friction. Two species of avocet, 
R. americana and R. andina, are found in the mw World; the 
former, which ranges so far to the northward as the Saskatchewan, 
is distinguished by its light cinnamon-coloured head, neck and 
bre<'ist, and tho latter, confined so fiit as known to the mountain 
l^es of Chile, has no wliite in the upper parts except the head and 
neck.. Australia produces a fourth species, R, novae-hollandiae or 
rubricolh's, with a chestnut head and neck; but the Euro})can R. 
avocetta extends over nearly the whole of nfiddle and southern Asia 
as well as Africa. (A. N.) 

STILTED, a term in architecture, given to anything raised 
above its usual level; it is usually applied to the arch, which is 
said to be stilted when its centre is raised above the capital 
or impost. In Byzantine architecture this was frequently done in 
order to give more importance to the twin archc.s of the windows, 
and le.ss to tho shaft which divided them. In Romanesque ami 
Gothic work the stilted arch was often employed in the semi- 
circular apses, where in consequence of the closer juxtaposition 
of the columns round the apse the arches were much narrower 
than those of the choir; in order, however, that the apex of all 
the arches should be of the same height, the apse arches were 
stilted. 

STILTS, poles provided at a certain distance above the ground 
with steps or stirrups for the feet, for the purpose of walking 
on them. As a means of amusement stilts have been used by 
all peoples in all ages, as well as by the inhabitants of marshy 
or flooded di.stricts. Tlie city of Niunur in Belgium, which 
formerly suflered from the overflowing of the rivers Sambre and 
Meuse, has been celebrated for itsstilt-walkers for many centuries. 
Not only the towns-pcople but also the soldiers used stilts, and 
Stilt-fights were indulged in, in which parties of a hundred or 
more attacked each other, the object being to overset as many 
of the enemy as possible. The governor of Namur having 
promised the archduke Albert (about 1600) a company of 
soldiers that should neither ride nor walk, sent a detachment 
on stilts, which so pleased the archduke that he conferred upon 
the city perpetual exemption from the beer-tax^ no small 
privilege at that time. 


The home of stilt-walking at the present day is the department 
of Landes in G:iscony, where, owing to the impermeability of the 
subsoil, all low-lying districts are converted into marshes, 
compelling the shepherds, farmers and marketmen to sj>end the 
greater part of their lives on stilts. These are strapped to the 
leg below the knee, tlie foot resting in a stirrup about five feet 
from the ^ound. T'heir wearers, who are called tchan^ues 
(long-legs) m the Gascon dialect, also carry long staves, which 
are often provided with a narrow piece of board, used as a seat 
in ca.se of fatigue. In the last quarter of the 19th century stilt- 
races, for women as well as men, became very popular in the 
Landes district, and still form an important feature of every 
provincial festivity. One wiimer of the annual championship 
races accompllshtxl 490 kilometres (more than 304 rn.) in 103 
hours, 36 minutes. Silvain Domon, a baker of the Landes, 
walkcid on stilts from Paris to Moscow in 58 days in the spring 
of 1891. The rapids of the Niagara have been waded on stilts. 
In many of the Pacific islands, particularly the Marquesas, stilts 
are used during the rainy season. Stilts u.scd by children are 
very long, the upper half being held under the arms; th«y are 
not strapped to the leg. Stilts play an important part in the 
Italian masquerades, and are used for mounting the gigantic 
figures in Uie grotesque processions of Lisle, JJunkirk, Louvain 
and other cities. 

STINDE, JULIUS (1841-1905), German author, was bom at 
Kirclmuchel near Eutin on the 28th of August 1841, the son of a 
clergymitn. Having attended the gymnasium at Eutin, he was 
apprenticed in 1858 to a chemist in Liibeck. He soon tired of 
the shop, and went to study chemistry at Kiel and Giessen, where 
lie proceeded to the degree of doctor of philosophy, Li 1863 
Stinde received an appointment as consulting chemist to a 
large industrLal undertaking in Hamburg; but, becoming editor 
of the Uaniburger^ Gewcrbeblatt, he gradually tran.sferred his 
energies to journalism. His earliest works were little comedies, 
dealing with Hamburg life, though he continued to make scientific 
contributions to various journals. In 1876 Stinde settled in 
Berlin and began the series of stories of the Buchholz family, 
vivid and humorous studies of Berlin middle-class life by which 
he is most widely known. He died at Olsberg near Kassel on 
the 7th of August 1905. 

The first of the series Buchholesns in Italien (translated by H. F 
Powell, 1887) appeared in 1883 and achieved an immense succe.ss, 
It w.as followed by Die Familie Buchholz in 1884 (translateil by L. D. 
Schmitz, 1885); Frau Buchholz im Orient in 1888; Prau Wilhelmine 
{Der Familie Buchholz letzter Teil] translated by II. F, Powell, 1887) 
in 1886; Wilhelmine Buchholz' Memoiren, in 1894; and Hotel Buch- 
holz ; Ausstelluneserlebnisse der Frau Wilhelmine Buchholz, in 1890, 
Under the pseudonyms of Alfred de Valmy, Wilhelmine BuchhoL 
and Ricliard E. Ward, he also published various other works ol 
more or less merit, among which his Naturpkilosophie (i8y8) deserves 
sj>ecial mention; his WaldnQvellen (1881) 11a ve been translated: into 
English. 

STINK-WOOD, in botany, a South African tree, knovm botanh 
cally a.s Ocotea bullata, and a member of the family Laurineae. 
Other namas for it are Cape Walnut, Stinkliout, Cape I^iurel and 
Laurel wood. It derives its name from having a strong and 
unpleasant smell when fresli felled. It is used for building in 
Soutli Africa and is described by Stone {Timbers of Commerce^ 
p. 174) as “ the most beautiful dark-colourcd wood that I have 
yet met with,” It is said to be a substitute for teak and equally 
durable. The wood is dark walnut or reddi.sh brown to black 
with a yellow sap-wood, and the grain extremely fine, close, 
dense and smooth. 

STIPEND, a fixed periodical payment or salary for services 
rendered. I’he word is particularly used of the income from an 
ecclesiastical benefice or of the salary paid to any minister of 
religion. In the United Kingdom a paid magistrate or justice 
of the peace, appointed by the Croivn on the advice of the home 
secretary for certain boroughs are termed “ stipendiaries ” or 
“ stipendiary magistrates ” (see Justice of the Peace). The 
Latin stipendium (for stipipendium) is dcri\'ed from slips, a gift, 
contribution (originally a heap of coins, stipare, to press; mass 
together) and ppmlere, to weigh out, pay. This was applied 
first to the pj^,pf hence was used in the sense of 
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militaijr service^ in such phrases as sttpendta facere, and of a 
campaign, e g vtcma sttpendta mertlts (Tac Ann i 17) It also 
meant a tax or impost, payable m money 

STIRLING, BIARY ANNE [Fanny] (1815-1895), English 
actress, was bom m London, the daughter of a Captain Kehl 
After some expenence at outlying theatres, she appeared m 
London in 1836 Having been successful as Celia in As You Like 
It and Sophia in The Road to Rum, Macready gave her an 
opportunity to play ( ordelia to his Lear, and Madeline Weir to 
his James V in the Rev James White’s King of the Commons 
In 1852 she created Peg Woffington in Reade and Taylor’s 
Masks and Faces Meanwhile '■he had married Edward Stirling 
(d 1894), an actor, manager and dramatic author In later 
years Mrs Stirling gained a new popularity as the nurse m Irving’s 
presentation (1882) of Romeo and Juhet, and again (1884) with 
Mary Anderson, and she was the Martha in Irving’s production 
of Faust (1885) She died on the 30th of December 1895, having 
in the previous year married Sir Charles Hutton Gregory (1817- 
1898) 

STIRLING, JAMES (1692-1770), Scottish mathematician, 
third son of Archibald Stirling of Garden, and grand'^on of Sir 
Archibald Stirling of Keir (Lord Garden, a lord of session), was 
bom at Garden, Stirlingshire, in 1692 At eighteen years of age 
he went to Oxford, where, chiefly through the influence of the 
earl of Mar, he was nominated (1711) one of Bishop Warner’s 
exhibitioners at Balliol In 1715 he was expelled on account of 
his correspondence with mem^rs of the Keir and Garden 
lamiliet., who were noted Jacobites, and had been accessory 
to the “ Gathermg of the Brig o’ Turk ” m 1708 From Oxford 
he made his way to Venice, where he occupied himself as a pro- 
fessor of mathematics In 1717 appeared his Ltneae iertn 
ordtnts Newtontanae, swe (8vo, Oxford) While m Venice, 
also, he communicated, through Sir Isaac Newton, to the Royal 
Society a paper entitled “ Methodus differentialis Newtoniana 
illustrata” (Phtl Trans, 1718) Feanng assassination on 
account of having discovered a trade secret of the g’ass makers 
of Venice, he returned with Newton’s help to London about the 
year 1725 In London he remained for ten years, being most 
part of the time connected w ith an academy in Tower Street, and 
devotmg his leisure to mathematics and correspondence with 
emment mathematicians In 1730 his most important work was 
published, the Methodus dt^ereniialts , stve tractatus de summa- 
hone et tnterpolahone setterum mfimtarum (4to, London), 
which. It must be noted, is something more than an expansion of 
the paper of 1718 In 1735 he communicated to the Royal 
Society a paper “ On the Figure of the Earth, and on the Varia- 
tion of the Force of Gravity at its Surface ” In the same year 
he was appointed manager for the Scots Mining Company at 
Leadhills We are thus prepared to find that his next paper to 
the Royal Societv was concerned, not with pure, but with applied 
science — “ Description of a Machine to blow Fire by the Fall of 
Water” (Phtl Trans , 1745) His name is also connected with 
another practu al undertaking^, since grown to vast dimensions 
The accounts of the city of Gla'-gow for 1752 show that the very 
first mstalment of ten millions sterling spent in making Glasgow 
a seaport, viz a sum of £28 4s 4d , was for a silver tea-kettle 
to be presented to “ James Stirling, mathematician, for his service, 
pains, and trouble in surveying the river towards deepening it by 
locks ” Stirling died m Edinburgh on the 5th of December 
1770 

See W Frastr The Shrhngs of Ketr and thetr Family Papers 
(Edinburgh 1858) , ‘ Modem History of Leadhills *' m Gentleman's 
Magazine (June 18^3), Brewster, Memoirs of Sir Isaac Newton 11 
too 307 411 516, J Nicol Vital Statistics of Glasgow (1881-1885), 
p 70, Glasgow Herald [kwg 5 1886; 

Another edition of the Ltneae tertu ordints was published in Pans 
in 1797, another edition of the Methodus differentiahs in I^ondon in 
1764, and a translation ot the latter uito English by Halliday m 
London in 1740 A considerable collection of literary remains 
•consisting of papers letters and ti\ o manuscript volumes of a treatise 
on weights and measures, are still preserved at Garden 

STIRLING, JAMES HUTCHISON (1820-1909), Scottish philo- 
sopher, was born at Glasgow on the 22nd of June 1820 He 
iras educated at Gla'igow Unn ersity, where he studied medicine 


and philosophy. For a short time he practised as a doctor in 
Wales, but gave up his profession m order to contmue his philo- 
sophical studies m Germany and France From 1888 to 1890 
he Was Gifford lecturer at the university of Edinburgh and 
published his lectures in 1890 (Philosophy and Theology) He 
was an LL D of Edinburgh University, and foreign member of 
the Philosophical Society of Berlm He died m March 1909 
His principal works arc The Secret of Hegel (1865, new 
ed. 1893), Sn Wtlltam Hamilton The Philosophy of Percep- 
tion , a translation of Schwegler’s Geschichte der Philosophic 
(1867, 12th ed , 1893), J err old, Tennyson and Macaulay, 8 ic 
(1868), On Materialism (1868), As Regards Protoplasm (1869, 
2nd ed , 1872), Lectures on the Philosophy of Law (1873), Burns in 
Drama (1878), Text-Book to Kant (t88i), Philosophy in the 
Poets , Darwtntantsm , Workmen and Work (1894), What la 
Thought? Or the Problem of Philosophy, By Way of a Conclusion 
So Far (1^00), The Categories (1903) Of these the most 
important is The Secret of Hegel, which is admitted, both in 
England and m Germany, to be among the most S( holarly and 
valuable contributions to Hegelian doctrine and to modem 
philosophy in general In the preface to the new edition he 
explains that he was first drawn to the study of Hegel by seeing 
the name in a review, and subsequently heard it mentioned with 
awe and reverence by two*German students He set himself at 
once to grapple with the difficulties and to unfold the prmciph's 
of the Hegelian dialectic, and by his efforts he introduced an 
entirely new spirit into English philosophy Closely connected 
With the Secret is the Text-Book to Kant, which comprises a trans- 
lation of the Critique with notes and a biography. In these two 
works Dr Stirling endeavoured to establish an intimate con- 
nexion between Kant and Hegel, and even went so far as to 
mamtain that Hegel’s doctrine is merely the elucidation and 
crystallization of the Kantian system “ The secret of Hegel,” 
he says in the preliminary notice to his great work, “ may be 
indicated at shortest thus Hegel made explicit the concrete 
universal that was implicit in Kant ” 

The sixth part of the Secret contains valuable criticisms on the 
Hegelian writings of Schwegler Rosenkranz and Havm and explains 
by contrast much that has been definitely stated m the preceding 
pages Of Dr Stirbng's other works the most important is the 
vohime of Gifford Lectures, in which he developed a theory of natural 
theology in relation to philosophy as a whole As Regards Proto 
plasm contains an attempted refutation of the Essay on the Physical 
Basis of Life by Huxley 

STIRLING, WILLIAM ALEXANDER, Earl of (c 1567- 
1640), most generally known as Sir William Alexander, Scottish 
poet and statesman, son of Alexander Alexander of Menstric 
(Clackmannanshire), was born at Menstne House, near Stirlmg, 
about 1567 The family was old and claimed to be descended 
from Somerled, lord of the Isles, through John, lord of the Isles, 
who married Margaret, daughter of Robert II William 
Alexander was probably educated at Stirling grammar school 
There is a tradition that he was at Glasgow University , and, 
according to Drummond of Hawthomden, he was a student at 
the university of Leiden He accompanied Archibald, 7th earl 
of Argyll, his neighbour at (Castle Campbell, on his travels in 
trance. Spam and Italy He married, before 1604, Janet, 
daughter of Sir William Frskine, one of the Balgonie family 
Introduced by Argyll at court, Alexander speedily gained the 
favour of James VI , whom he followed to England, where he 
became one of the gentlemen-extraordmary of Prince Henry’s 
chamber For the prmce he wrote his Paraenesis to the Prince 
(1604), a poem in eight-lined stanzas on the familiar theme 
of pnncelj^ duty He was knighted m 1609 On the death 
of Henry in 1612, when he wrote an elegy on his young patron, 
he was appointed to the household of prince Charles In 
1613 he (m conjunction with Thomas Foulis and Paulo Pinto, 
a Portuguese) received from the king a grant of a silver-mme 
at Hilderston near Linlithgow, from which, however, neither the 
Crown nor the undertakers m^e any profit In 1613 he began 
a correspondence with the poet Drummond of Hawthomden, 
which ripened into a lifelong intimacy after their meeting (March 
1614) at Menstne House, where Alexander was on one of his 
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short annual visits In 1614 Alexander was appointed to the 
English office of master of requests, and in July of the following 
year to a seat on the Scottish privy council In 1621 he received 
from James I enormous grant-> of land in America embracing 
the districts of Nova Scotia, New Brunswick, and the Gasp^ 
Peninsula, accompanied by a charter appointing him heredit'^ry 
lieutenant of the new colony This territory was afterwards 
increased on paper, so as to include a great part of Canada 
Alexander proceeded to recruit emigrants for his “ New Scot- 
land,” but the terms he offered were so meagre that he failed to 
attract any except the lowest class These were despatched in 
two vessels chartered for the purpose, and in 1625 he published 
an Encouragement to Colonies in which h»3 vainly painted m 
glowing colours the natural advantages of the new territory 
The enterprise was further discredited by the institution of an 
order of baronets of Nova Scotia, who were to receive grants 
of land, each 6 sq rn in extent, m the colony for a considera- 
tion of £150 An attempt made by the French to make good 
their footing in the colony was frustrated (1627) by Captain 
Kertch, and Alexander’s son and namesake made two expeditions 
to Nova Scotia But Alexander found the colony a constant 
dram on his resources, and was unable to obtain from the 
treasury, in spite of royal support, {^6000 which he demanded 
as compensation for his losses He received, however, a grant 
of TOGO acres in Armagh He was the king’s secretary for Scot- 
land from 1626 till Ills death, and in 1630 was created Viscount 
Stirling and Lord Alexander of Tullibody In the same year he 
was appointed master of requests for Gotland, and m 1631 an 
extraordinary judge of the Court of Session Meanwhile French 
mfluence had gamed ground in America In 1631 Charles sent 
instructions to Alexander to abandon Port Royale, and m the 
following year, by a treaty signed at St Germain-cn-Laye, the 
whole of the territory of Nova Scotia was ceded to the French 
Alexander continued to receive substantial marks of the royal 
favour In 1631 he obtained a patent granting him the privilege 
of printing a translation of the Psalms, of which James I was 
declared to be the author There is reason to believe that m 
this unfortunate collection, which the Scottish and English 
churches refused to encourage, Alexander included some of his 
own work He Ind been commanded by James to submit 
translations, when James was carrying out his long entertained 
wish to supplant the popular version of Sternhold and Hopkins, 
but these the royal critic had not preferred to his own It has 
been assumed from the scanty evidence that when Alextuidcr 
was entrusted with the editing and publishing of the Psalms by 
Charles I he had introduced some of his own work In 1633 he 
was advanced to the rank of earl, with the additional title of 
Viscount Canada, and m 1639 he became earl of Dovan His 
affairs were still embarrassed and he had begun to build Argyll 
House at Stirling In 1623 he received the right of a royalty 
on the copper coinage of Scotland, but this proved unproductive 
He therefore secured for his fourth son the office of general of the 
Mint, and proceeded to issue small copper coins, known as 
“ turners,” which were put into circulation as equivalent to two 
farthings, although they were of the same weight as the old 
farthings These coins were unpopular, and were reduced to 
their real value by the privy council in 1639 Alexander died in 
debt on the 12 th of February 1640, at his London house in 
Covent Garden 

He was succeeded in the title by his grandson William, who 
died a few months later, and then by his son Henry (d 1644), 
who became the 3rd earl When Henry’s grandson Henry, the 
5th earl (1664-1739), died, the earldom became dormant, and in 
1759 It was claimed by William Alexander (see below) In 
1825 the earldom was claimed by Alexander Humphreys- 
Alexander, who asserted that his mother was a daughter of the 
first earl The charter of 1639, however, on which his title rested, 
was declared m 1839 to be a forgery See W Turnbull, Stirling 
Peerage Claim (1839) 

All Alexander's literary work was produced after 1603 and before 
his serious absorption in politics about 1614 The verse may be 
classed m three groups, (a) poetical miscellanies and minor verse. 
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(b) dramas, (c) the heroic fragment on Jonathan and the long poem 
on Doomesday 

a His earliest effort was Aurora containing the first fancies of the 
author’s youth (London 1604) a mi'icclL'iny of sonnets songs and 
elegies showing considerable formal felicity it little originality in 
the favourite themes of tho Elizabethan sonneteers To this may 
be added the Pataenests to Prince Henry {us) An hiegie on the 
Death of Prince Henne (us), and shorter pieces including a sonnet 
to Micliael Drayton, who h id called Alexander a man of men, 
and lines on the Report of the Death of Drummond of Hawthornden 
b He wrote four tragedies Darius (1O03) Croesus (1004), Ihe 
Alexandraean (1O05), and Julius Caesar (1C07) the first and 
second were published together in 1O04 as tho Monarchiche Tragedies, 
a title which was afterwards given by Alexander to a print of the 
four works m the editions of 1607 and 1616 They are didactic 
^ems rather than plays, a sequence of reflections of the type of the 
Falls of Princes tho Mirror for Magistrates or Lyndsay's Dialog 
between Experience and c Courteour (known also as the " Monarche ' ) 
It 13 very probable that the Ipst suggested both motif and title 
The pieces arc diilogiies rather than dramas the choruses are of 
the ^Moraatas’ type of Renaissance verse rather than classical, 
and tho varied versification is unsuitable for representation Yet 
they contain not a few line passages in the soliloquies notably one 
in Dart is (IV , in ) on the vanishing of " Those golden palaces those 
gorgeous halls '' as “ vapours in the air " wluch recall bhakespeaie s 
later 1 ncs in the Tempes’ 

c Of Jonathan, rn Heroicke Poeme intended only the first book 

i io5 tight-lined stanzas) was written Doomesday or The Great 
>ay of the Lord’s Jadgerie it (1614) is a dreary production m twelve 
books or “ hours. extending to neaily 12 ooo lines It is written in 
cight-hned stanzas 

In addition to the pamphlet on Colonization ho wrote (1614) a 
continuation or “ completion " to the third part of Sidney’s Arcadia, 
wluch appears in the fourth and later eiUtions of the Romance 
and a short critical tract entitled Anacnsis, a " censure ” of poets, 
ancient or modern 

A collected edition of his works appeared in his lifetime (1637) 
with the title Recreations with the Muses (folio) Aurora and the 
Elegte wore not included A complete modern leprint The Poetical 
Works now fit st collected and edited (but without the editor’s name 

on the title-pag^ was published in 3 vols 8vo in 1870 (Glasgow 
Maurice Ogle & Co ) 

His Encouragement to Colonies was edited for the Bannatyne 
Club by David Laing (1867), and by Edmund T Slaftcr, m Sir W 
Alexander and Amer Colonization (Prince Society Boston, Massa- 
chusetts, 1805) Sec also E F Slaftir The Copper Coinage of 
the Lari of Stirling, (1874) » Ehe Earl of Stirling’s Register of 
Royal Letters relative to the Affairs of Scotland and Nova Scotia from 
/6/f-r6jj (nl C Rogers, with biographicil introduction (1884-1885) , 
C Rogers Memorials of the Earl of SHrhng (1877) , the introduction 
to tho Works (1870) referred to above, the Register of the Privy 
Council of Scotland passim, and the bibliographv for William 
Drummond (qv) of Hawthornden (A B G , G G S ) 

STIRLING, WILLIAM ALEXANDER, (titular) Earl of 
(1726-1783), Amcruan soldier, was born m New York City 
lie wa> the son of James Alexander (1690-1756), at one time 
surveyor-general of ew York and New Jersey, a noted lolonial 
lawyer \/ho a/as disbarred for a ^ear for his conduct of the 
defence m the famous trial of John Peter Zenger William 
served first as commissary and then as aidc-de-camp to Governor 
William Shirley at the beginning of the Frcm h and Indian War, 
and in 1756 he accompanied Shirley to England, where he was 
persuaded to claim the earldom of Stirling (see above) In 
1759 an Edinburgh jury declared him to be the nearest heir 
to the last carl of Stirling, and m 1761 he returned to America 
and assumed the title, ^though the House of lords in 1762 
forbade him to use it until he had proved his legal right Soon 
after his return to America he settled at Basking Ridge, Newr 
Jersey, and became a member of the New Jersey Provimial 
Council and surveyor-general of the colonv Warmly espousing 
the colonial cause at the outbreak of the War of Independence, 
he was appointed in November 1775 colonel of the first regiment 
of continental troops raised m New Jersey, and m the following 
January distinguished himself by the capture of an armed 
British transport m New York Bay In March he became 
bngadier-general, and for some time was in tommand at New 
York and supervised the fortification of the city and harbour 
At the battle of Long Island he was taken prisoner, but was 
soon afterward exchanged, and m February 1777 became a 
major-general He participated m the battles of Trenton, 
Princeton, Brandywine and Germantown, and especially 
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distyi^ished himself at Monmouth lie took an active part in 
exposing the Conway Cabal, presided over the court martial 
of General Charles Lee, and enjoyed the confidence of Washmg- 
ton to an unusual degree In October 1781 he took command 
of the northern department at Albany to check an expected 
invasion front Canada He died at Albany on the 15th of 
January 1783 He was a member of the hoard of governors of 
King’s College (now Columbia University) and was himself 
devoted to the study of mathematics and astronomy 

See W A Duer Life of William Alexander, Earl of Stirlins; " 
in vol 11 of the Collections of the New Jersey Historical f>ociety (New 
York 1847) 

STIRLING, a royal, municipal and police burgh, river port 
and county town of Stirlingshire, Scotland Pop (1901), 
18,697 It is finely situated on the right bank of the Forth, 
39 J m N W of Edinburgh and 29J m N E of Glasgow, b6mg 
served by the North British and the Caledonian railways 
The old town occupies the slopes of a basaltic hill (420 ft above 
the sea) terminating on the north and west in a sheer precipice 
The modern quarters have been laid out on the level ground at 
the base, especially towards the south Originally the town 
was protected on its vulnerable sides by a wall, of which remains 
still exist at the south end of the Back Walk Formerly there 
were two mam entrances — the South Port, 100 yds to the 
west of the present Ime of Port Street, and the “ auld bng ” 
over the Forth to the north, a quaint high-pitched structure of 
four arches, now closed to traffic It dates from the end of the 
14th century and was once literally “ the key to the Highlands ” 
It still retdms the gateway towers at both ends Just below 
it IS the new bridge erectea in 1829 from designs by Robert 
Stevenson, and below this again the railway viaduct According 
to local tradition, a bridge stood at Kildean, 1 m up the river, 
not far from the field of the battle of Stirling Bridge (1297) 
The castle crowning the eminence is of unknown age, but from 
the time that Alexander I died within its walls in 1124 till the 
union of the crowns m 1603 it was intimately associated with 
the fortunes of the Stottish monarchs It is one of the for- 
tresses appointed by the Act of Union to be kept in a state of 
repair, and is approached from the esplanade, on which stands 
the colossal statue of Robert Bruce, erected m 1877 The mam 
gateway, built by James III , gives access to the lower and then 
to the upper square, on the south side of which stands the 
palace, begun by James V (1540) and completed by Mary of 
Guise The east side of the quadrangle is otcupicd by the 
parliament house, a Gothic building of the time of James III , 
now used as a barrack-room and stores On the north side of 
the square is the chapel ro^al, founded by Alexander I , rebudt 
in the 15th century and again m 1594 by James VI (who was 
christened m it), and afterwards (onverted into an armoury 
and finally a store-room Beyond the upper square is the small 
castle garden, partly destroyed by fire in 18156 but restored, in 
wh'ch Willian, 8th enrl of Douglas, was murdered by James II 
(1452) Just below the castle on the north-east is the path of 
Ballangeuh which is said to have given private access to the 
forttess, and from which James V took his title of “ Guidman of 
Ballangeich ” when he roved incognito Below it is Gowan 
Hill, and beyond this the Mote or Heading Hill, on which Mur- 
do( h Stuart, 2nd duke of Albany, his two sons, and his father- 
m-law the earl of Lennox, were beheaded in 1425 In the plain 
to the south west were the King’s Gardens, now under grass, 
with an octagonal turf-(overed mound called the King’s Knot 
m the centre Farther south lies the King’s Park, chiefly 
d voted to golf, cricket, football and curling, and containing 
also a race-course On a lull of lower elevition than the castle 
and separated from the esplanade by a depression styled the 
Valiev— the tilting-ground of former times — cemetery has 
been laid out Among its chief features are the Virgin Martyrs’ 
Memorial, representing m white marble a guardian angel and 
the figures of Margaret M'Laiichlan and Margaret Wilson, 
who were drowned by the rising tide m Wigtown Bay for their 
fidelity to the Covenant (1685), the large pyramid to the 
memory of the Covenanters, and the Ladies’ Rock, from which 


ladies viewea tne jousw m the Valley Adjoinmg' the cemetdfy 
on the south is Greyfriars, the parish church, also called, sinte 
the Reformation (1656), when it was divided into two plates 
of worship, the East and West churches Daaid I is believed 
tt> have founded (about X130) an earlier church on their site 
dedicated to the Holy Rood, or Cross, which was burned m 
1406 The church was rebuilt soon afterwards and possibly 
some portions of the preceding structure were incorporated in 
the nave The choir (the East church) was added m 1494 by 
James IV , and the apse a few years later by James Beaton, 
archbishop of St Andrews, or his nephew, Cardinal David Beaton 
At the west stands the stately battlemented square tower, 
90 ft high The nave (the West church), divided from the 
aisles by a double row of massive round pillars, is a transition 
between Romanesque and Gothic, with pointed windows 
The crow-stepped Gothic gable of the south transept affords 
the mam entrance to both churches The choir is m the 
Decorated and Perpendicular styles and is higher than the nave. 
The parish church is 200 ft long, 55 ft broad and 50 ft high 
Withm Its walls Mary Queen of Scots was crowned m 1543, 
when nine months old, and m the same year the carl of Arrarl, 
regent of Scotland, abjured Protestantism, m 1544 an assembly 
of nobles appointed Mary of Guise queen-regent, on the 29th of 
July 1567 James VI was crowned, John Knox preaching the 
sermon, and m August 1571 and June 1578 the general assembly 
of the Church of Scotland met James Guthrie (1612-1661), 
the mart3rr, and Ebenezer Erskine (1680-1794), founder of the 
Scottish Secession Church, were two of the most distinguished 
ministers To the south-west of the church is Cowane’s Hos^ 
pital, founded m 1639 by John Cowane, dean of gild, for twelve 
poor members of the gildry, but the deposition of the charity 
has been modified and the hall serves the purpose of a gildhall 
Adjoining it is the military prison Near the prim ipal entrance 
to the esplanade stands Argyll’s Lodging, erected about 1630 
by the ist earl of Stirling On his death in 1640 it passed to the 
ist marquess of Argyll and is now a military hospital Broad 
Street contains the rums of Mar’s Work, the palace built by 
John Erskine, ist (or 6th) earl of Mar, about 1570, aeeording 
to tradition, out of the stones of Cambuskenneth Abbey, the old 
town house, erected in 1701 instead of that in which John Hamil- 
ton, the last Roman Catholic archbishop of St Andrews, was 
hanged for alleged complicity m the murders of Damley and the 
regent Moray, the town cross, restored in 1891, and the house 
which was, as a mural tablet says, the “ nursery of James VI 
ind his son Prince Henry ” The important buildings include 
the high school, the trades hall, founded by Rol-iert Spittal, 
James IV ’s tailor, in the Back Walk, the burgh buildings, 
with a statue of Sir William Wallace o\ tr the porch , the National 
Bank, occupying the site of the Dominican monasieiy% founded 
m 1223 by Alexander II and demolished at tin Reformation, 
the Smith Institute, founded m 1873 by Thomas Stewart Smith, 
an artist, containing a picture-gallery, museum and reading- 
room, the public halls, the Royal Infirmary and vanous 
charitable institutions Woollen manufactures (carpets, tartans, 
shawls) are the staple industry, and tanning, iron-founding, 
carnage-building and agricultural implement-making are also 
earned on, in addition to furniture factories, cooperage and 
rubber works The harbour being accessible only it high 
water, and then merely to vessels of small tonnage, the shipping 
trade is mconsulerablc 

Stirling IS under the jur’sdiction of a council with provost 
and bailies, and, along with Culross, Dunfermline, Invcrkeithing 
ind Queensforry (the Stirling burghs) returns a member to 
Pirhament 1 he Abbey Craig, an outlying spur of the Ochils, 
m north-east of Stirling, is a thickl> -wooded hill (362 ft 
high), on the top of which stands the Wallace monumtnt (1869), 
a baronial tower, 020 ft, high, surmounted with an open-work 
crown The Valhalla, or Hall of Heroes, contains busts of 
eminent Scotsmen Cambuskenneth Abbey is situated on the 
left bank of the Forth, about i m east-nor h-cas' of Stirling by 
ferry across the river The name is derived from the Gaelic 
and means “ the Crook of Kenneth,” or Cairenachus, a friend 



STIRLING-MAXWEtL— STIRLINGSHIRE 


of St Cplumba an 4 pafron of Kilkenny m Ireland The ^bbey, 
which, wab m the Early Pbinted style, was founded by David I 
in 1147 for i^ionks of the order of St Augustine Several Scots 
parliaments met withm its walls, notably that of 1336, the first 
attwided by burgesses from the towns At the Reformation 
IMary Queen of Scots bestowed it on the ist earl of Mar (1562), 
who Is said to have used the stones for his palace m Stirling 
In 1709 the town counal of Stirling purchased the land and rums 
All that remains of the abbey is the massive, four-storeyed 
tower — ^which is 70 ft, high, and 35 ft square, and was painted 
and repaired m 1864 — the graceful west doorway and the 
foundations of some of the walls The bones of James III and 
his queen, Margaret of Denmark, who were buried within the 
precincts, were discovered in 1864 and re-mterred next year 
under a tomb erected by Queen Victoria at the high altar 

Earlier forms of the name of Stirling are Strivilen, Estriuelen, 
Stnviling and Sterling, besides the Gaelic Struithla It was 
known also as Snowdoun, which became the official title of the 
Scots heralds The Romans had a station here (Benobara) 
In 1119 It was a royal burgh and under Alexander I was one 
of the Court of Four Burghs (superseded under James III by 
the Convention of Royal Burghs) In 1174 it was handed over 
to the English m security for the treaty of Falaise, liemg restored 
to the Scots by Ru hard I The earliest known charter was that 
granted m 1226 by Alexander II , who made the castle a royal 
residence Ihe fortress was repeatedly besieged during the 
wars of the Scottish Independence In 1304 it fell with the town 
to Edward I Tlie English held it for ten years, and it was m 
order to ra^e the Scottish siege in 1314 that Edward II risked 
the battle at Bannockburn Edward Bahol surrenderee! it in 
1334 in terms of his compact with Edward III , but the Scots 
regained it in 1339 From this time till the collapse of Queen 
Mary s fortunes in 1568, Stirlmg almost shared with Edinburgh 
the rank and privileges of capital of the kingdom It was the 
birthplace of Jame-. II m 1430 and probably of James III and 
James IV In 1571 an attempt was made to surprise the castle 
by Mary’s adherents, the regent Lennox being slain m the fra\, 
and seven years later it was captured by James Douglas, 4th 
earl of Morton, after which a reconciliation took place between 
the Protestants and Roman Catholics It w'as occupied m 1584 
by the earls of Angus and Mar, the Protestant leaders, who, 
however, fled to England on the approach of the king Next 
year thev returned with a strong force and compelled James VI 
to open the gates, his personal safe ty having been guaranteed 
In 1594 Prince Henry was baptized m the chapel royal, which 
had been rebuilt on a larger scale After the union of tlie 
crowns (1603) Stirlmg ('eased to play a prominent part on the 
national stage The privy council and court of session met m 
the town in 1637 on account of the disturbed state of Edinburgh 
In 1641 Charles I gave it its last governing charter, and four 
years afterwards parliament was held in Stirling on account of 
the plague in the capital, but the outbreak of the pest m Stirlmg 
caused the legislators to remove to Perth During the Civil 
War the Covtnanters held the town, to which the committees 
of church and state adjourned after Cromwell’s victory at 
Dunbar (1650), but m August next year the castle was taken 
by General Monk In 1715 the 3rd duke of Argyll held it to 
prevent the passage of the Forth bv the Jacobites, and m 1746 
it was meffcclually besieged by Prince Charles Fdward In 
1773, m consc(]ucnce of an intrigue on the part of three members 
of the council to retain themselves m office, the town was 
deprived of its (xirporate privileges, which were not restored 
until 1781 

See Hti*ory of the Chapel Rovnl Shrhvg (Grampim Club 1882), 
Chatters of bhrltng (1884), John Jamieson Bell the Cat (Stirling 
I9Q2) , The Battle of Stirling Bridge — tne htldean Myth (Stirling 
Natuial History and Archaeological Society, 1905) 

STIRLING-MAXWELL, SIR WILLIAM, Bart (i 8 i 8 - 7878 ), 
Scottish man of letters and virtuoso, the only son of Archibald 
Stirlmg of Keir, Perthshire, and of Elizabeth, third daughter 
of Sir John Maxwell, seventh baronet of Pollok, Renfrewshire 
was born at Kenmure, near Glasgow, on the 8th of Merch 
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1818 William Stirling was educated privately and at Trinity 
College, Cambridge, where he graduated m 1839 On leavmg 
Cambridge he spent some years abroad, chiefly in Spain and 
Syria Having succeeded his father as proprietor of Keir m 
1847, when he was made vice-lieufcnant of Perthshire, he m 
i8i; 2 entered parliament as member for that county, and he was 
several times re-electcd On the death of Ins uncle in 1865 he 
succeeded to the baronetcy and estates of Pollok, assuming the 
additional name of Maxwell In the same year he became 
deputy-lieutenant of Lanarkshire, and a like office was con- 
ferred on him m Renfrewshire in 1870 He married in 1865 
Anna Maria, daughter of the roth earl of Leven and Melville 
She died in 1874, and m 1876 Sir William married Caroline Norton 
In 1862 he was chosen lord rector of St Andrews, m 1872 the same 
honour was conferred by Edinburgh, and in 1876 he became 
chancellor of Glasgow He was a trustee of the British Museum, 
of the National Gallery, and member of the senate of London 
University In 1876 he was created a Knight of the Thistle, 
being the only commoner of the order He died at Venice on 
the 15th of January 1878 

Sir W Stirhng-Maxwell’s works, which are invariably charac- 
tcriz<rf by thorough workmanship and excellent taste wuc m. some 
cases issued for private circulation only, and almost all of them are 
now cxcee»lmgly rare They include an earl/ \olume of \erse 
{Songs of the Holy Land 1848), and sever il volumes containing 
costly reproductions of old engravings along with valuable explana- 
tory matter His best-known publications are Annals of the ArtisU 
of Spam (18 j8) The Cloister Life of Charles V (1852) Part of the 
Annals -w IS, re^nsed and published as Velasquez and his Works (1855) 
The Cloister Life was at once recognized as a valu ible contribution 
to history, but its importance was lessened by the appearance 
a year or two later of Mignet s Charles-Qwnt and L P Gachard’s 
Retraite et mort de Charles-Quint A liR of Don John of Austria, 
from his posthumous papers edited by Sir G W Cox appeared m 
1881 A collected coition of lus works, with a short memoir 
appeared in 1891 

STIRLINGSHIRE, a midland county of Scotland, bounded 
N by Perthshire, N E bv Clackmammnshire and the Firth of 
Forth, S E by Linlithgowshire, S by Lanarkshire and the 
deta< bed part of Dumbartonshire and S W and W by Dum- 
bartonshire, area 288,842 acres, or 451 3 sq m In the north- 
west a spur of the Gramp.ans culminates in Ben Lomond 
(3192 ft ), and the centre is oc( upied by a grouD known at the 
Lennox Hills, consisting of Gargunnock Hills(i59i), Fmtry Hills 
(1676), Kilsyth Hills (1870), and Campsv Fells (1894) The 
chief nver is the Forth, the windings of whu h constitute most 
of the northern boundary The other important ^ treams are 
the Carron, which rises m Campsie hells and flows mainly east 
for 25 m to the Forth at Grangemouth, the Endrick, whith, 
rising m Fmtry Hills, first flows east, then south and fina ly bends 
round to the west, a direction whu h it maintains for most of its 
course of 31 m t'll it empties itself into loch Iximond, the 
Kelvin, which, from its source in Kilsyth Hills, flows south- 
west to the Clyde at Glasgow after a run of 22 m , and the Avon, 
rising in the detached portion of Dumbartonshire, and flowing 
for 21 m cast and then north to the Forth The principal lochs 
include the greater part of the eastern waters of Loih Lomond, 
from Endrick mouth to a point 2 m north of Inversnaid, a 
smaU portion of the upper end of Lo( h Katrine, from a point 
m the centre of the lake opposite to S(tonachla(har to Glcngyle 
at the head, Ixith Arklet, in the muth west area, i m long by 
^ m wide, forming part of the w Ucr supply of Glasgow, 
the small Loth Coulter, in the parish of St Ninians, and 
Black Loch, partly m Lanarkshire The Forth and Clyde 
Canal crosses the southeastern corner of th' county from 
Grange mouth to Castki ry 

Geology — ^The oldest rocks in the counl\ arc the Dalradian 
schists which occupy the north wlsI kvoud i m it f vult which 
runs across from near the bottom end of Loch I omond m a north 
casterlv dirtxifrion passing not far from Ab(_rfo>le These schists 
arc less altered and micaceous near the fault ind there is some 
cv idcnco for believing them to be of Ordoi ician ago On the south 
casttin sid( of the fault are the conglomt rates and sandstones of 
Lower Old Red Sands+one age which are more highly inclined and 
coarser nearer the fault Resting uniformly on the lower senes is 
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thfc Upper Old Rod senes of saodltMies, but the Junction belw^n the 
two IS faulted between Balfron and Kippen, the fault runsE N E.- 
W S W Then follows the Carboniferous system which occupies 
the rest of the county The lowest member, the Calciferous Sand- 
stone group, consisting of clays and marls with cement nodules, 
may be seen on both sides of the Campsic Fells , it is well exposed 
near Strathblane m Ballagan Burn These beds are succeeded by 
alternating beds of contemporaneous tuffs and sandstones and then by 
great sheets of diabase-porphynte which attain a considerable thick- 
ness and form woU-mai Itcd ridges on the southern side of the Campsic 
Hills . they are best dev eloped north of Kilsyth and east of Fintry 
Meikle Bin and Dungoil mark the sites of the vents from which 
some of these volcanic rocks were erupted The Carbomferous 
Limestone senes is the next in order and the lower beds may be 
found resting upon the volcanic rocks except where the junction is 
faulted and this senes is let down, as it is between Strathblane and 
the Carron Water As m the neighbounng counties this series 
consists of a lower limestone group — with the Index, Calmy and 
Castle Cary limestones — i middle group with coals and clay iron- 
stones and an upper limestone group with the Hosie and Hurlet 
limestones below the latter is a bed of alum shale Theso rocks are 
considerably folded about Kilsyth and in the directions of Ban ton 
and Cairnbeg, the " Riggin ” near Kilsyth is a noteworthy example 
of an anticlinal fold The next senes is the Millstone Grit — ^sand- 
stones with some coal seams and fireclay s — ^which occurs towards 
the eastern boundary The true Coil measures are well developed 
between Grangemouth and Stenhousemuir and about Falkirk The 
more important seams are the Virtucvvell (the highest) the Splint 
Craw and Coxhead eo ils Intrusive sheets of basalt have penetrated 
the CarbonifciQus rocks and are now quairicd for road metal, Abbey 
Craig and Stirling Castle hill are formed of one of the more important 
of these intrusions I^fer basalt dikes of Tertiary age are not 
uncommon A good deal of boulder clay covers the older rocks and 
'iiin interesting blue marine clay is found beneath it in the Fndnck 
valley The Carso of Stirling is overlaid by the muds and sands of 
the 50 ft raised beach, and traces of the 100 ft beach are also to be 
found 

Chntate and Agriculture — The rainfall for the year vanes from 
35 in in the far cast to 55 in m the Highland region in the extreme 
north-west The mean annual temperature is 47 5* F , for January 
38° F , for July 50® F Ihe ariblc soils are of two kinds locally 
distinguished as " carse ’* and “ dryficld,” the rest of the land being 
composed of pasture moor and peat The " carse " extends along 
the valley from Buchlyvie to the eastern bounda^ a distance of 
32 m (by the river), with a breadth of i to 4 m The soil consists 
of the finest clays, without stones but interspersed with strata of 
marine shells It has been largely stnppod of the overljnng peat, 
and by draining, subsoil ploughing and the use of lime has oecn 
converted i to <i nch sod especially adapted for wheat and begins 
The “ dry eld ” mostly reclaimed ''inre the beginning of the 18th 
century occupies the valleys and the higher ground bordering the 
carse It 13 fertile and well suited for potatoes and turnips In the 
order of their importance the gram crops are oats, b.urley and wheat 
Beans are also extensively grown I ivcstock is raised in mcrcasiiig 
numbers The sheep are chiefly black-faced the cattle Irish, short- 
horns and cross-breeds Ayrshires are the principal breed on the 
‘ dryficld " f« rms where butter-making is largely carried on 
Horses are kept only for firming operations oi lor stock, and a 
considerable number of piga are re irtd The average size of the 
holdings IS from 70 to 80 acres The area under wood is small 
Birches grow n iturally on the lower slopes of the mountains in 
Buchanan and Drymen, and oaks freely on the banks of Loch 
Lomond Larch and Scots fir are the leading trees m modern 
plantations 

Other Industries — The coalfield of the south-east supplies the 
staple industry Iron ore fireclay and oil shalo are also obtained, 
while limestone is extensively wrought in the Campsie district and 
sandstone is quarried in many parts The ironworks at CaiTon and 
Falkirk are important WoolU ns are manufactured at Stirling and 
Bannockburn , calico printing and bleaching are established in the 
south-west esjKjcially at Lennoxtown Strathblane and Milton 
There are chemical works at halkirk, Stirling, Denny and Lennox- 
town Throughwt the county there are several breweries and 
distilleries and at Grangemouth, the principal port, shipbuilding is 
earned on The southein and south eastern distncts arc served by 
the North British railway from Fdinburgh to Glasgow (via Falkirk) 
and the Caledoni m railway from Glasgow to Stirling (via Larbert) 
wlule branches connect Grangemouth Denny and other places with 
the through-lines The Forth (X. Clyde railway crosses the shire 
mostl> m the north from Staling to l^lloch, and the North British 
also runs from Glasgow to Aberfojle In the tourist season there is 
a steamer service from Leith to Stirling (37 m ) 

Poptdahon and Admintslraiton — In 1891 the population 
numbered 118,021, and m 1901 it was 142,291, or 315 persons 
to the square mile, an increase for the decade exceeded only by 
the shires of Linlithgow and Lanark In 1901 there were ten 
persons who spoke Gaelic only and 2014 Gaelic and English 


The principal towns are Falkirk (pop 29,380), Stirling (18,697V 
Grangemouth (8386), Kilsyth (7292), Stenhousemuu- (5184), 
Denny and Dunipace (5158), Bridge of Allan (3240), and Bonn) - 
bridge (3009) The shire returns a member to parliament, 
and Stirling and Falkirk respectively belong to the Stirling 
and Falkirk district groups of parliamentary burghs The 
police burghs include Falkirk, Grangemouth, Kilsyth, Denny 
and Dunipace and Bridge of Allan The shire forms a sheriff- 
dom with the counties of Dumbarton and C lackmannan, but 
there is a resident sheriff-substitute at Stirling and another at 
Falkirk The shire is under schoolboard jurisdiction, and there 
are secondary as well as science and art schools at Stirlmg and 
Falkirk The town councils of Stirling and Kilsyth subsidize 
classes in science and art, besides manum instruction, and Denny 
and Dunipace maintains a mming instruction class 

History and Antiquities — The wall of Antoninus, built by 
I ollms Urbicus, m a d 142, connecting the Forth and Clyde, 
passed through the south-east of the county, in which it is locally 
known as Graham’s Dyke At Castlecary and Camelon, which 
were both stations of consequence on the line of the wall, 
many interesting relics have been found The Camdon cause- 
way, a Roman road, ran eastwards from Castlecary, crossed 
the rampart at Camelon, whence it proceeded northwards to 
Stirling and the Forth, where there was a station near the 
present bridge of Drip Thence it crossed the river to Keir 
and Dunblane in Perthshire To the noi th east of the Car- 
ron foundry there stood, till its demolition in 1743, a fine 
circular Roman building called Arthur’s Oon (o3 en), or Julius’s 
Hof, but the two mounds m Dunipace parish supposed to have 
been raised as monuments of peace between the Romans and 
Caledon ans are probably of natural origin After the with- 
drawal of the Romans the county once more fell into the hands 
of the Piets, the original inhabitants, who, however, gradually 
retired before the advance of the Saxons and Scots By the 
time of Malcolm Canmore (d 1093) the lowland area had be- 
come settled, but the highland tract remained a disturbed and 
disturbing region until the pacification following the Jacobite 
rising of 1745-46 The county pla)ed a conspicuous part in tlie 
struggle for Scottish independence, being particularly associated 
with many of the exploits of Sir William Wallace and Robert 
Bruce The three great battles of the independence were 
fought m the shire — Stirling Bridge (1297), Falkirk (1298), 
Bannockburn (1314) Jimes III was stabbed to death in a 
cottage m the village of Milton after the battle of Saucbieburn 
(1488), but apart from the disastrous defeat of the Covenanters 
at Kilsyth (1645) and the transitory triumph which Prince 
Charles Fdward won at Falkiik (1746), the history of the shire 
practically centres in that of the county town 

Bibliography — Sir Robert Sibbakl, Description of Stirlingshire 
(1710), Nimmo History of Stirlingshire (1777 i88n), Registrum 
Monasterii S Marie ae Camhuskenneth (Edinburgh 1872), W 
Rowand Anderson, Stirling Castle (1893), J S Fleming, Old 
Lodgings of Stirling (Stirling 1897) Old Nook of Stirling (Stirling, 
1898) , J W Small Old Stirling (1897) 

STIRRUP (0 Eng sHrap,stigrap,'!A Eng sttrop,sty)ope,&Le ,i e 
amounting or climbing-rope, 0 Eng to mount, climb, ami 

rap, rope, < f Du shjbeugel, literally mounting bow or loop, Ger 
Steigbugeh, a loop usually of metal, suspended bv an adjustable 
strap from tne saddle and used as a support for the foot of a 
rider of a horse when seated in the saddle and as an aid in mount- 
ing The earliest use of stirrups seems to have been m the East, 
for they are mentioned m early Chmese literature and examples 
which must be earlier than the 7th century A d have been found 
in Japan The Greeks and Romaens did not use them but 
mounted by vaulting or from a mounting block (see Saddlerv 
AND Harness) The earliest evidence of their use m Europe is 
m the Art of Waf of the emperor Maurice (a d 582-602) They 
were probably brought into use by the nomad horsemen of Asia. 
The stirrup of the early middle ages seems to have been light 
and semicircular or triangular in shape By the 14th century 
the footplate became broader and the sides heavier and orna- 
mented, By the i6th century this ornamentation mcreases 
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and opeari metal-work is used The Arab stirrup is very large, 
affording a rest for the entire sole of the foot, sometimes the heel 
part projects and terminates in a sharp point used as a spur 

See the plates in F Hotteuroth Trachten, Haus- Feld- und Knegs- 
gerdthschaftcn, &c (1901), and R Zschille, Dte Sletgbtigel tn threr 
Formen-Entmcklung (1896) 

STJERNHJELM, GEORG (1598-1672), Swedish poet and 
scholar, whose original name was Goran Lilja, was born at Wika 
in Dalecariia on the 7th of August 1598 lie took his degree 
at Greifswald, and spent some years in travelling over evi ry 
quarter of Europe On his return in 1626 he maintained a 
correspondence with Salmasius, Heinsius, and other scholars 
He taught at Vesteris, and then at Stockholm, attracting the 
notice of Gustavus Adolphus, who gave him a responsible post 
at Dorpat in 1630, and raised him next year to the nobility 
After the king’s death, Christina attached him, as a kind of 
poet laureate, to her court in Stockholm His property lay in 
Livonia, and when the Russians plundered that piovince in 
1656 the poet, who was in temporary disgrace at court, was 
reduced to extreme poverty for two or three ^ears He subse 
quently became judge at Irondhjem, member of the council of 
war (i66i), and president (1667) the College of Antiquities at 
Stockholm He died at Stockholm on the 22nd of April 1672 
His greatest poem Hercules, is a didactic allegory in hexameters 
written in very musical verse, and with almost Oriental splendour 
of phrase and imagery I he Hercules^ which deals with the 
familiar story of the dispute for the hero between Duty and 
Pleasure, was first printed at Upsala in 1653 but was finished 
some years earlier Brollops-Besvars Ihugkommelse, a sirt of 
serio-comic epithalamium in the same measure, is ai other 
very brilliant work His masques, Then fangne Cuptdo (Cupid 
Caught) (1649), Freds-ajl (The Birth of Peace) (1649), and 
Parnassus tnumphans (1651), were written for the entertain- 
ment of Queen Chiistma He can scarcely be said to have 
been successful in his attempt, in the first two of these, to 
introduce unrhymed song-measures 

St]crnh]djn was in active plnlolggis>t and left a great number of 
works on language of which only a few have been printed He also 
wrote on history, mathematics, philosophy and natural science, 
producing original and valuable work on every subject he attemnted 
Among his numerous works are Letter A of the Lexicon voiabulorum 
aniiquorum gothicorum (1643, &.cL Archimedes refotmatus (ii'>44) 
Runa suehca (Lubcck, 1700), and an edition of Wast Gotha La/bok 
(i6()3) His works were partially edited by P Ilaiist-lli (Simlade 
vitterhets aroeten af Sven^ka rdrfattare, vo\ 1 1871) by L Hainnar- 
skold (Stockholm, 1818), by I‘ Tamm (Upsala 1891) See also 
C J L6nstrom Litterort Portrattgalleri {Upsala 18 j8) , there is a full 
list of his writings in the Svenskt btographtskt Lextkon, vol xv 
(Upsala, 18 j8) 

STOA, the term m Greek architecture (Lat porticus) given 
to a building the root of which is supported b> one or more rows 
of columns, the stoai at Elis described by Pausanias being 
important examples 

STOBAEUS, JOANNES, so called from his native place Stobi 
in Macedonia, the compiler of a valuable senes of extracts from 
Greek authors Of his life nothing is known, but he probably 
belongs to the latter half of the 5th century ad From his 
silence m regard to Christian authors, it is inferred that he was 
not a Christian 

The extracts were intended by Stobaeus for his son Septimius, 
and were preceded by a letter briefly explaining the purpose of 
the work and giving a summary of the contents From this 
summary (preserved m Photius’s Btbhotheia) we learn that 
Stobaeus divided his work into four books and two volumes 
In most of our MSS the work is divided into three books, of 
which the first and second are generally called ’ExXoyai <ftva-iKal 
Kal ^diKat (Physical and Moral Extracts), and the third *hv$o- 
\6yiov {Flonlegtum or Sermones) As each of the four books 
IS sometimes called ' KvOoXoyiov, it is probable that this name 
originally belonged to the entire work, the full title, as we know 
from Photius, was ’EKA.oywv dTro<pdeyjxdTUiV vtto^tjkow pifiXia 
rerrapa (Four Books of Extracts, Sayings and Precepts) The 
modem arrangement is somewhat arbitrary and there are 
seveial marked discrepancies between it and the account given 


by Photius The introduction to the whole work, treating 
of the value of philosophy and of philosophical sects, is lost, 
with the exception of the concluding portion, the second 
book IS little more than a fragment, and the third and 
fourth have been amalgamated by altering the original 
sections From these and other indications it seems probable 
that what we have is only an epitome of the original work, 
made by an anonymous B>zantine writer of much later 
date The didactic aim of Stobaeus’s work is apparent 
throughout The first book teaclu s physics — m the wide sense 
which the Greeks assigned to this term — by means of extracts 
It is often untrustworthy Stobaeus betrays a tendenc> to 
confound the dogmas of the early Ionic philosophers, and he 
occasionally mixes up Platonism with Pythagorean ism For 
part of this book and much of hook 11 he depended on the works 
of Aetius, a peripatetic philosopher, and Didymus The third 
and fourth books, like the larger pait of the second, treat of 
ethics, the third, of virtues and vices, in pairs, the fourth, 
of more general ethical and political subjects, frequently citing 
extracts to illustrate the pros and cons of a question m tiio 
sut( cssi VC chapters In all. Stub leus quotes mure than five 
liundred writers, generally beginning wuh the poets, and then 
proceeding to the historians, orators, philosophers and physi- 
cians It IS to him that we owe many of our most important 
fragments of the dramatists, particularly of Euripides 

Editio princeps (t(>og) , Eclogae cd T Gaisford (1822) A Mcincke, 
, hlortlrgium cd f (joisford (1850), A Memcke (1855- 
1857) ^ Wachsmuth and O 1111150(1884-1894 and 1909) 

STOCKBRIDGE, a township of Berkshire county, m western 
Massachusetts, U S A Pop (1900), 2081, (1910, U S (cnsus) 
1933 It comprises an area of 24 sq m Lake Mahkeenac, 
or Stockbndge Bowl, is about 2 m north of Stockbndge 
village Immediately south Oi the Milage, in a cleft in the 
north-western part of Beat Mountain, is Ice Glen, with 
caverns ice-lmcd even m midsummer In the southern 
part of the township, on the boundary of Great Barrington, 
IS Monument Mountain (1710 ft ) Stockbndge village is 
on the Housatomc iiver, about 13 m south by east of 
Pittsfield, and is served by the New York, New Haven &• 
Hartford railway, and by an mtei -urban electric line It is 
well known as a summer resort, with a casino and golf links, 
a war monument, a bell tower erected by David Ducllcy Field 
to commemorate the Indian mission, a monument m the old 
burial-ground of the Stockbndge Indians, a public library, 
and the Stockbndge Academy Jonathan Edwards (com- 
memorated by a monument, 1871) was the pastor (1750-1758), 
and wrote his Freedom of the Will here, the Sedgwick niiiision, 
the home of Theodore Sedgwick (1746-1813), is at Stockbndge, 
his daughter, the author, Catherine M Sedgwuk, was born (and 
buried) here, and Stockbndge was the birthplace of Mark 
Hopkins and of Cyrus W Field, who presented a park to the 
village The “ village improvement society ” movement seems 
to have originated at Stockbndge in 1853 The Stockbndge 
(or Muh-he-kan-ne-ok) Indians, survivors of the Mohican tribe, 
removed to the Housatomc valley from the west bank of the 
Hudson nver soon after the first white settlements were made 
in New York, and in 1734 a mission was established among them 
in what is now the township of Great Barrington by John 
Sergeant (17 10-1749), who translated part of the Bible into their 
language In 1736 a town 6 m square (including the present 
Stockbndge) was laid out for them Lands were held m sev tralty, 
the Indians were guaranteed the civil rights of whites, they had 
a ihurch (under the charge of Jonathan Edwards m 1750-1758) 
and a school In 1739 their township was incorporated under 
the name of Stockbriclgc, possibly adopted because of a resem- 
blance to the country about Stockbndge, England Many of 
the Indians fought on the American side in the War of Indepen- 
dence In 1783-1788 nearly all of them removed to the Brother- 
ton settlement (established 1775), 14 m south of what is now 
Utica, New York, there they built New Stockbndge By 
1829 nearly all had left New York for Wisconsin, settling near 
what IS now South Kaukauna. By 1859 they had removed to 
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the reservation in Shawano county^ Wisconsin, where they 
now Irve 

‘?ee F P Tones Siockbndve Past and Present {Springfield, 1854J . 
and J JJ Davidsao, Muhhekaneok a History of the Stocktnid^e 
Indiana (Milwaukee, 1803^ 

STOCK EXCHANGE, a market for the purchase and ale of 
all descriptions of negotiable sfcunties (see Market) In the 
immense majority of cabcs the securities so dealt m are what 
are known as “ stocks, bonds and shares,” on which, interest, 
or dividend, is payable when earned , but bills issued by govern- 
ments and municipal <orporations are also occasionally dealt 
m Many years ago, when the Bntish government was m the 
habit of issuing exenequer bills, a now obsolete form of secunt> , 
these bills were quoted in the official list of the London Stock 
Exchange, this was possible because though nominally bills, 
they wi re really bonds with a variable rate of mterest fixed halh 
yearly m advance by the treasury The mconvenienie of this 
arrangement led to their being abandoned as a portion of the 
system of British government finance Markets for dealing m 
securities have existed for some hundreds of years Their 
organization was loose, there was no specific body of persons 
forming the market, and there were no speaal rules governing 
their procedure until within the last hundred and fifty >ears 

London — Previous to 1773 the London stockbrokers con- 
ducted their business m and about the Royal Exchange, but m 
that year, having formed themselves into an association under 
the designation of the Stock Exchange, they, after temporarily 
locating their headquarters m Sweeting Ally, Thrcadneedlc 
Street, removed to Capel Court, Bartholomew Lane The 
growth of business necessitating improved aciommodation, a 
capital of £20,000 in four hundred shares of £50 each was raised 
m 1801 for the purpose of erecting a new building in Capel Court, 
which was finished and occupied in the following >ear, the 
merfibers at that date numbering about five hundred With 
the occupation of the new building new Riles came into force, 
all future members were admitted by ballot, while both members 
and their authorized clerks were required to pay a subscription 
of ten guineas each As only the wealthier members of the 
association had provided the capital for the new building, the 
Stock Exchange henceforth consisted of two distinct liodies — 
proprietors and subscHbers In 1854 the membership having 
increased to about one thousand persons, an extension of the 
premises in Capel Court was effected at a tost of £^ 6 ,ooo A 
very extensive increase in the accommodation was made in 1885, 
when what svas for many >cars afterwards known as the “ new 
house ” was tetected It occupies by far the greater portion 
of the triangular area of which Ihrogmorton Street, Bartholo- 
mew Lane, part of Threadntedle Street and part of OW Broad 
Street form the sides Sections of the external parts of this 
area ire m the hands of banks, insurance companies and other 
places of business, but most of the south side of Throgmorton 
Street and most of the north side of that portion of Old 
Broad Street which lies between Throgmorton Street and Threaci- 
needle Street arc Stock Exchange premise.s Since 1885 various 
alterations in the use of the space available have been made, 
but there has been no considerable extension to the building 
A portion of the share and loan deptvrtment occupies premises 
ifi Austin Friars 

The Stock Exchange site and buildings are the property of the 
holders of the share capital in the (omjiany called the Stock 
The Mm- (Limited), which is under the control of 

agers, the time “ tnistees and managers,” who are appointed 
Memben by the shareholders There are now 20,000 shares of 
•macom- unlimited amount on which £12 has been paid up, 
“ ****" no one person may hold more than 200 shares, and 
onl^ members of the Stock Exchange can hold shares, 
except in the, case of the representatives of proprietors who 
acquired their shares before the 31st of December 1875 When 
a piopnetor dies his shares mmst be sold to a member within 
twrelv e months of his decease As the dividends are handsome, 
there is rarely any difficulty in finding a bu^-cr for such 
shares The income of the company is derived from the annual 


subscriptions of members amd tlieir clerks^ from entranoe fees 
paid by new members, and from rents and investments 

The business and discipline of the Stock Exdmnge is under 
tfie control <rf the “ committee for general purposes,” shortly 
known as “ the committee ” This body is composed of thirty 
persons, and is elected annually It is entirely distinct from the 
“ managers ” The committee, when called upon, settles disputes 
between members and sometimes between members and their 
clients It does not move in any matter until this is brought 
to Its notice, and even then it frequently declines to act It 
does' part of its work through sub-committees, but all ques- 
tions are finally settled m full meeting Its powers are very 
wide, ranging from the gi anting or refusing of a quotation to a 
new stock, to the expulsion of a member, and the suspension of 
a “ special settlement,” as well as such trifles as reprimanding 
young members overburdened with animal spirits, and the 
(losing of the “ house ” for holidays other than those provided 
for by the rules The committee has an enormous amount of 
routine work to do or superintend, the “ official list ” of prices 
and the marking of “ business done," for which the share 
and loan department is responsible, is supervised by it, the 
“ offi< lal assignees," who are appointed to deal with the assets 
of defaulting members, act under the orders of the committee 

Membership of the Stock Exchange is for twelve months 
only, every one without exceptiwi who wishes to remain a mem- 
ber must be re-ele< ted annually , the year ends on the 25th of 
March New members may be elected {a) by the nomination 
of a member who retires m favour of the new member, or of a 
former member, or of the legal personal representative of a 
deceased member The candidate must be recommended by 
three members, who also become sureties for him during the 
first four years from the date of his admission for £500 each 
{b) A certain number of admissions arc made each year, with- 
out nomination, of candidates witli two sureties, under this 
arrangement clerks who have completed four years’ service 
are admitted 

Since the 23rd of November 1904 every member has been 
obliged to become the owner of at least one share in the Stock 
Exchange (Limited) This arrangement is the outcome of the 
long-standing controversy respecting the ‘‘ dual management " 
of the Stock Exchange, the managers and the committee being, 
as already explained, independent authorities The arrange- 
ment is, no doubt, anomalous, but it has worked efficiently. 
Its principal drawback is the fact that, as the managers are 
proprietors and represent the body of proprietors who were, 
and still are, a minority of the members, they may be uncon- 
sciously biased m favour of increasing the number of members, 
since the dividends on the Stock Exchange c' ares are derived 
from this source In 1904 the number of members had become, 
temporarily, at any rate, too great, relatively to the business 
to be done b> them, and it was decided to introduce the principle 
of bmitation, not directly, but by tlie methods briefly described 
above It is hoped that, if the shares are all gradually dis- 
tributed among the members, the slight difference between the 
interests of the managers and the rest Of the Stock Exchange 
wiH disappear The plan adopted involves of course the dii^ 
(ulty that It may not be cas) at all times for a candidate to 
obtain his qualifying shares except at a high price The new 
system, however, appears to work well 

The Ixindon Stock Exchange is remarkable for having 
developed spontaneously a special mode of doing business, 
namely the differentiation of members into jobbers 
and brokers A jobber is a member of the Stock 
Exchange who, according to the rules of that 
bodv, does business onJv with other members, as opposed 
to a broker who does business with the public as well as with his 
fellow-members Anv member may at any time make known 
his intention to act as either jobber or broker, but he must not 
act as both simultaneouslv The business of a jobber (who is 
sometimes called a dealer) is to be prepared to “ make prices " 
and deal in cwtain classes of securities selected by himself, m 
which he causes it to be known that he is a jobber He thus 



STOCK EXCHANGE 


becomes a jobber m “ the American market/’ or m the “ South 
African market,” or in the Consols market ”, or m any other 
market which he chooses At the beginning of his career he 
usually has to rely for business on such friends as he has made 
in the house, while serving his time as a clerk to a broker, but 
if he shows ability for the work he soon becomes known to a 
wider circle and may eventually make for himself a position of 
considerable importance in the house A jobber’s method of 
doing business is simple m appearance All he has to do is to 
remain in or near that portion of the Stock Exchange where 
other jobbtrs in the class of stocks he is concerned \/ith congre- 
gate, during the greater part of the day, and wiit for liroktrs to 
propose transactions to him If he is m the Home Railwa\s 
market and a broker tells him that he wants to deal m, say looo 
’‘Easterns,” meaning Great Eastern ordinary, he replies tint 
they an 8o to 8oj, or whalet cr the price is at the moment, this 
means that he will sell at the higher and buy at tli low cr of these 
prices the amount of shares mentioned, not knowing “ whieh 
way ” the broker wishes to operate On the htter saving that 
he will sell, or buy, as the case may be, the birgnn is made, and 
IS noted by both parties in mcmoianehim books for completion 
at the next “settlement” The broker is understood to hi, 
and usually is, acting for a client outside the house, and is paid 
for his trouble by a broker tge fixed by rules and paid bv the 
chent The jobber’s profit consists in the “ turn,’ that is, the 
difference between the two prices (juoted But it is obvious 
that the realization of this profit by he jobber depends cn his 
being able to effect a counti r-sale, or purchase, with some other 
broker in looo “ Easterns,” and it is in so fixing tlie prices he 
quotes that, on the average of the day’s o fortnight’s trans- 
actions, his book shows a balance on the right siclc that his 
ability IS disphvcd If he has sola e stock and has not got 
It on Ills books already, he must proei it b) the Wxt settle- 
ment m order to deliver it, if he cannot procure it he must 
borrow It (backwardation) If he has bought it he must 
pay for it by the next scttlemcn , and should it hav " gone down 
m the interval he will evidently have made nothing . > the 
transaction, so far as that settlement is cone erned, he /ill have 
the stock “ on his book ” and v ill have to canv it over (ccat- 
tango) and wait till some one wants to buy it of him m ordc 
to “ undo ” the bargain If he is possessed of capitil he ma> 
pay for and hold the stuck until its price has risen eonsidcrabl) , 
but as a rule a jobber tries to make ejuic k profits ui. jobbc>- is 
not obliged to make a price, and in times of sermus trouble the 
weaker ones among them refuse to do so, or mcrel) stay away 
A jobber has another defence against the risk of m iking i bar- 
gain which he thinks he will not be ihlc to “ undo ” promptK , 
he can quote a “ wide ” price, that is, ho could quote for 
looo “ Easterns ” “ yoI-SoJ,” a price no breiker V/otild be 
likely to deal at The extent of a jobber’s business depend on 
the reputation he has acquired Good brokers, m then own 
as well as their client’s interest, always “pick Ihcir nm,’ 
especially m times of danger and difhculty A broker ma) be 
acquainted with several men in a particul ir market an) one of 
whom he considers quite safe to deal with m oi dinar) time , 
but he Will be very careful whom he chooses to exc» utc an order 
with, when, owing to money being dear, or for some other 
reason, markets are “ bad ” The usefulness of the jobber his 
from tunc to time been denied by critics, who hive pointed out 
that m other stock exchanges no differentiation of members 
into brokers and jobbers has taken place It his also been 
alleged that his “ turn ” is too easily earned, which is not true, 
and that it is often too large, as to the htter statement, it m vy 
safely be said that no jobber who habitually quoted prices which 
were too “ wide ’ would get much business 

Smee 1900 a eonlrov'crsy has ar'sen as to the propriety of 
jobbers dealing direct with members of country stock exchanges, 
Pfii ffni n brokers dealing direct with financial houses 

wHb known to have certain shares to sell The diffieulty 
as regards the latter chiefly affected the mining 
share market It may be argued that both parties 
«re wrong according to the letter of Stock Exchange law, 
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but their action can be defended The broker who goes for 
a partieailar share direct to a financial house (eolloquiallv called 
“ the shop ”) may get bette- terms for his client, and though, 
he also gets a second commission for himself, prov ided he 
known this latter fact to the client, the transaction is an miiut ent 
one The lobber’s action m regard to provincial stock ex( hanges, 
known in ^tock Exchange slang as “ shunting ” business, may 
be regarded as a rough compens itory operation for loss of busi- 
ness he may imur through the broker’s desertion of him for the 
financial houses The quarrel would not have arisen but for 
the grtat increast m the members of the Stock Exchange ind the 
fact that business during and for some veir-, after the South 
African War was msufticient to giv e a In mg to so many 
competitors for it 

Tlic hours of business on the Stock Exchange have varied 
little since the early days of the institution Thev no>v begin 
It ir am and end at 3 30 p m on ordmarv d q s 
except Saturday, but the house remains open 
until 4 pm On Saturdays the closing hour is i ,0 * 

During the settlement (see Account) tin house is k(pt open tifi 
4 30 p m Bargains are “ marked,” that is, the price s at which 
they arc “ done ” arc reeordc d m the ollit lal list, betw t en 1 1 a m. 
and 330 pm on ordinary davs, and ii am vnd i pm on 
Saturdays, the marking of a bargain is effected it the reepicst 
the broker who made it, whenever in Ostment pun hist-, are 
made 1 1 irge proportion of them are usii illy marked as brokers 
like to be able to show that they did the business at the pnee 
stated m the " contract note ” sent to the client The amount 
of trouble a broker takes for a client is not always realized* 
An investment order gives much more trouble to a broker than 
a speculative order In the former case the broker after arrang- 
ing the purchase or sale has to perform various operations before 
the whole transaction is complete He has to procure transfer 
forms, get them properly signed and witnessed, obtain the 
certificates, if the security dealt in is registered stock or shares; 
or the bonds if the security is “ to bearer ” There may be delay 
m the delivery of securities bought for which he is not responsible, 
but for which he may be blamed by an inconsiderate chent In 
lases of serious and unreasonable delay a broker has the drastic 
remedy open to him of calling upon the officials of the " buying- 
m and sclling-out department ” to buy the stock at whatever 
price may be necessary, the other party, that is, the jobber with 
whom he dealt, paying any difference between the agreed pnee 
and the price at wbch the security was “bought-in ” Inscribed 
stock may be bought in on the day following the day specified 
for delivery of it Bearer securities not punctually delivered 
may, in some cases, be bought in on the day they were due for 
delivery Similar rules apply to unreasonable delay in payment 
for securities sold, which may be ended by a demind that the 
stock shall be “ sold out ” These rules are intended for use la 
extreme cases, and are not often resorted to 

Every bargain which a broker executes for a client is under- 
stood to be “for the account,” unless otherwise specified , that 
IS, the completion of the bargain is understood as 
mtended to tike place on the next “ settling day ” 

There arc two settlem^ts m securities generally, 
anc one in (onsols and British government ^crunfies, India 
stock, fitc , each month (see Ac(Ount) The inkrvil betweni 
two settlements vanes from 12 dav s to 19 d iv > but the nornil 
interv il is 14 davs, and the settlement is usui’h spoken (/f as 
“ the fortnightly sittlcment ” or “ aci oimt In most unties 
it would not be easy to deal “ for monev that is to oht im cash 
or stock on the day of the transaction, but this can <ilvvays 
be done in consols and other BntI^h govertiniiul securities, 
“ money ” bargains m these are somctmits v( r\ numerous Of 
late the practice of dealing m t onsols for i ext ot linary (not 
consols) account has become fairly common, incl is now 
recognized officially 

All bargains for s ilc or purchase of stock an supposed 
pnma facie to be investments, that is, the fonn of eontrict la 
the same m all cases But if a chent has bought or sxild 
speculatively he will when the settlement arrives either close 
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the account ” by effecting a sale, or purchase, of the stock 
he has operated in, or he may request his broker to “ carry 
over ” the bargain or “ continue ” it until the next 
account This operation may be repeated as often as 
the client chooses, provided the broker is ready to give 
the required facilities But the broker is under no obligation 
to carry over, and m tunes of difficulty, when money is dear, 
or politics threatening, he would very likely decline to do so 
Since about 1890 an increasing number of speculative trans- 
actions have been effected in a manner which disguises their real 
character, the security is, to all appearance, bought and paid 
for m the Stock Exchange, but the client has, as a matter of fact, 
obtamed the money bv “ pawning ” the security with a bank 
For many years the relations between the Stock Exchange 
and the money market in its wider sense (see Market) have been 
becommg closer, banks now lend more freely thanthc> used to, 
and on a wider range of securities, but they also lend more 
often direct to the holder of the securities borrowed on, and not 
through a member of the Slock Exchange Formerly the usual 
practice of those banks which had considerable f>usiness with the 
Stock Exchange was to lend large sums on high-tlass stocks 
to wealthy brokers, who employed the money inside the house 
in carry mg over the accounts of their clients, or to other brokci s 
whom they trusted This class of business is still very large, 
but clients are not now always satisfied to borrow through their 
brokers, tlicy not infrequently go direct to banks and borrow 
from them Tins practice has its mconcenienrcs formerly it 
was possible for tlie jobbers in all important markets on the Stock 
Exchange to form a good idea, by companng notes at each 
settlement, of what the condition of the speculative account 
really was, but it is less easy to do so now, because so much 
stexk IS “ pawned ” with banks that the conclusions arrived at 
by the jobbers from examining only what they arc carrying over 
themselves are liable to be falsified through their finding (a) that 
the account is either lighter than they expected, stock having 
been taken off the market temporarily by means of loans obtained 
from banks, or (b) that it is much heavier than they were pre- 
pared for, the banks having suddenly refused to lend any longer 
on a mass of stock they had hitherto been carrying Banks arc 
apt to be more capricious m their action as regards this class of 
business than the big “money brokers ”, they cannot so well 
feel the pulse of the market, and arc therefore liable to sudden 
fits of alarm, and also to hurried changes of policy on the part 
of their boards, which may be, and usually are, based on sound 
prmciplcs, but are net mfrcquently carried out without sufficient 
regard to the circumstances existing at the moment chosen 
for putting them m practice 

Speailativc dealings sometimes take the form of “ options ” 
An option is a right to buy or sell a specified quantity of a speci- 
fied security at a certain price, within a specified 
^ period , for this right a sum of cash is paid which 

is usually quoted as a percentage on the face value of the 
security Having paid this sum the purchaser of the option 
watches the market during the period fixed, if a rise or fall 
sufficient to show a profit occurs he sells or buys an amount 
of the security equal to that Ixirgaincd for in the option contract 
and informs the broker with whom he “ did the option ” that he 
“ calls ” the setunty from, or “ puts ” it on him If no move- 
ment, or an msuffii lent movement, occurs m the price during 
the spiecifitd period, the “ option ” is “ abandoned ** This 
form of transaction is often a useful one for a business man, but 
attempts have been made to represent it as a “ safe ” way of 
making money on the ground that “ risk is limited,” and, as such, 
It has been recommended to inexperienced persons who are 
foolish enough to wish to speculate without comprehending 
the nature of speculation Option dealings are neither more 
nor less “ safe ” than other speculative operations Brokers 
who quote prices for an option always fix them at a level which 
will, on the average, make their own positions safe, and their 
clients, unless thc> are unusually acute and well informed, are 
not more likely to make exceptional, or any, profits than by the 
more usual speculative methods 


During recent years the volume of transactions in mterest- 
bearmg securities has grown enormously in all the great cities of 
the world In London the membership of the TheOrowtb 
Stock Exchange, the number of securities quoted o/stock 
in the official list, and the number of securities 
dealt m, have expanded greatly, and the markets m New 
York and Paris, especially the former, have acquired enhanced 
importance The Berlin Bourse, the busmess of which was 
steadily growing during the ’eighties and early ’nineties, 
was checked in its expansion after 1896 by drastic legi''lalion 
passed in July of that year against bargains for futuie 
delivery, and much of the busmess of German speculators has 
been done since then m other exchanges, especially London, 
Amsterdam and Brussels, but it has grown nevertheless, and if 
the existing restrictions are removed will grow more Com- 
munication between the various great cities of the world is much 
closer than it was before the telephone came into use, what is 
known as arbitrage business having attained very large propor- 
tions This (lass of business consists m watching closely the 
fluctuations m certain securities which are dealt in m U/o big 
markets, and simulbineously selling in one and buying in the 
other Previous to 1884 and 1885 it Wcas chiefl> confined to 
operations between London and Pans, the difTtrcnce in the 
times of London and New Yoik having up till then prevented the 
growth of a similar business between those cities, as New Yoik 
mornmg puces do not reach London till about 3 15 p m , and the 
London StO( k Exchange is shut at 4 p m But in London, about 
the middle of the ’eighties, the practice of staying m “ the street,” 
after the Stock Exchange was shut, to deal in “ Ameutans,” 
began to become esmmon, though many old-fashioned brokeis 
set their faces against it It is worth noting that m most of the 
foreign cities there has always been a disposition to stay later 
than m London, where it was formerly the rule to cease business 
definitely at a more or less fixed hour Since 1885 there has 
been more laxity in this respect, but it is not even yet the 
practice to do busmess in the evening In Pans, dealing “ on 
the boulevard” goes on intermittently m summer as kUe as 
9 p m when trade is active 

The market for mining shares had, up to about 1888, held a 
very small place m the business of the Stock Exi hange, but the 
discovery of an extensive goldfield on the Witw iters- 
rand m the Transvaal produced a gieat change At 
first, although the transactions in the new group of 
securities were very large, and enormous sums of money were 
won and lost in them, the “ Kaffir circus,” as it was called, was 
regarded with contempt by the older habitues of the Stock 
Exchange, and it was not until the winter of 1894-1895, when 
the number of brokers engaged in the new market had become 
greater than those in any other, that special recognition was 
given to the mining department by a rule that the arrangements 
for carrying over bargains m mining shares should begin the 
day before the regular settlement commenced (see Account) 
Even with these new facilities the Stoik Exchange clearing 
house found it difficult to cope with the huge mass of work 
thrown on it in 1895, and once or twice it broke down temporarily 
Much of the trouble to all concerned arose from the fact that 
mining shares, like nearly all securities dealt in m London, were 
“ registered ” and not “ to bearer ” The offices of the companies 
were naturally not equipped with the staffs that would have 
enabled them to furnish certificates promptly m the enormous 
quantities unexpectedly required it must be remembered that 
the preparation of a certificate for 50 or 100 shares of £i each is 
just as troublesome as the preparation of one for 500 or 1000, 
The new feature, which upset all calculations, was the extra- 
ordinary number of small speculative investors who bought and 
paid for their shares, very often to their subsequent regret If 
the shares had been “ to bearer,” the work could have been done 
with comparative ease 

Another remarkable feature of the “ boom,” to use the slang 
which came into general use during the great speculative mania 
for South African shares in 1895, was the fact that of the 200 
or 300 shares dealt in, less tlian a dozen were officially quoted* 
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As a rule no quotation was asked for, though a “ special settle- 
ment ” was obtained Most of the companies concerned had 
Miaiar registered under the laws of the then existing 

Shares ttot South African Republic After the Jameson raid 
Quoted business in the South African market slackened 
OHIclully somewhat, and there were few new “ Kaffir ” com- 
panies introduced, but the volume of mining transactions was 
kept up by the discovery of the Coolgardie goldfields of West 
Australia, which led to the creation of a great number of com- 
panies, whose shares were “ introduced ” in London from 1895 
onwards Very few of these also were, or are, quoted in the 
official list A minor “ boom ” occurred in the winter of 1900- 
1901 m West African shares, but although it created a good deal 
of noise. It was not to be compared in magnitude to the South 
African and West Australian movements The West African 
goldfields arc expected by the best authorities to be very pro- 
ductive eventually, but are at present m an eaily stage of 
development 

Recent events have been very unfavourable to the South 
African market, which has ceased to attract the attention it 
met with before the South Afric an War Many jobbers have left 
it for other markets, and the volume of business in it is so small 
that the additional day granted for the settlement of bargains 
in mining shares is said by some to be no longer necessary 
1 hough the older mining markets are comparatively quiet, some 
new ones have come into existence, especially that for Siberian, 
British Columbian and New Zealand properties There has 
also been an attempt toestablishamarkctfor Egyptian securities, 
chiefly those of land and financial (ompanics, an extraordinary 
speculation took place 'n Cairo during 1905-1906, and collapsed 
m the early part of 1907 with unfortunate results to those who 
financed It In 1910 a rubber market became active 

Pa}i !> — Ihe Pans Bourse is an institution of enormous I 
Strength, but it plays a smaller part in international business than 
might be expected, owing to the deep-rooted conservatism and 
caution of the French people m money matters It is true that 
the> are liable to occasional outbursts of imprudence, such as led 
to the loss of great sums m the Panama ( anal Company, but, as 
a rule, it is difficult to induce the avenge Frenchman to place his 
money in anything which he docs not think a safe interest- 
yielding security under French law he almost alwa\s wants to 
invest, not to speculate In Groat Bntim and America the 
distinction between the two is too frequently forgotten Sin< e 
the Panama collapse m 1894 the French investor — that is, the 
bulk of the hrenth nation — has been vei) prudent The French 
have gone on saving money, and hvve been very diflicult to 
satisfy m the matter of the sec unties offered to them Appeals 
to patriotism have drawn from some iTcnch capitalists \ con- 
siderable amount of monev fiom time to time for Russian govern- 
ment loans, hut these appe ils were backed by assurance^ given 
by large banking institutions like the Credit L>onnais, the 
Comptoir d’Escompte, and the Souete G 6 n 4 r\le, in addition to 
the Bank of France, that the interest w is secure A^ a rule, 
investments outside hrante ire not popular with thv Ficnch 
peasantry and middle classes, but there has always been a 
minontv ready to speculate from time to time, besides the body 
of professional operators on the Bourse The dimensions of this 
minority increased during the last eight or ten ^eors of the 19th 
centur), owing to the attiaetions presented by the South 
African goldfields Opeiatois and speculative investors m 
France were large holders of South African mining sheres when 
the Boer War broke out in 1899, and though they sold themfreely 
m consequence of the war, they did so wath the intention of 
“ coming m ” again, and on more than one occasion made tenta- 
tive purchases The great banking firms and institutions of 
Pans have been occupied a good deal with the finances of Spam, 
Portugal, Eg>q)t, Turkey and other minor countries Thev are 
often large purchasers of British Prcasuiy bills, which during 
the first two years of the South Afncan War afforded an evtia- 
ordinary opportunity to the investor, it being possible to buy 
them at prices yielding a rate equal to 3 J % per annum during 
the currency of the bills. 
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The Pans Bourse exists in virtue of the decree of the 7th of 
October, 1890, to regulate the execution of article 90 of the Code 
du Commerce and of the law of the 28th of March 1885, on 
marches a ierme, as modified by the decree of the 29th of June 
1898 Agents de change, who form the members of the ofiiiial 
bourses in L ranee, must be Frenchmen over twenty-five years of 
age, and must be m possession of civil and political rights They 
are “ nominated ” by decrees countersigned by the minister of 
finance or the minister of commerce and industry In a bourse 
possessing six or more agerits de change a parquet may be formed 
that IS, a portion of the bourse my be railed off to which only 
agents de change have the right of entiv, the rest of the bourse 
being known as the coulisse A bourse provided with a parquet 
elects a chambre syndicate, or committee, composed of a syndic 
and members varying in number according to the number of 
agents m the bourse The maximum, when there are over sixty 
agents, is eight In Pans there were only sixty agents de change 
until 1898, but in that year the number was raised to seventy, 
owing to the volume of securities to be dealt with on the bourse 
having expanded considerably The individual members arc 
not, in law, responsible for any liabilities that may be incurred 
by fellow-members, but the practice is that the chambre syn- 
dicale meets the liabilities of any defaulting member Eich 
member owns what is tailed a charge, for wnich he has paid a 
sum varying from i 500,000 fr to 2,000,000 fr (£60,000 to 
£80,000) to his predecessor by a private arrangement In 
addition the new member must deposit 250,000 fr (£10,000) 
as caution money, and 120,000 fr (£4800) m the cause commune 
of the chambre svndicale 1 he agents de change hav c a monopoly 
of many kinds of legal business, they have vinous privileges 
denied to the dealers in the conliise, as, for instance, the right to 
sell or buy certain securities for cash, the coulissiers being allowed 
only to deal for delivery at the settlement The securities dealt 
m by ihe couli\se arc known asvalturs en hanqiie, and the coulisse 
IS often called the marche en hanque The agents di change are 
responsible for the production of the olhenl [irice list of the 
bourse, but the coulisse also issues a list of Us own A much 
bigger business is done in tlic loiiltsse thin in the parquet, 
the market for foreign seeunties being in then h inds, many 
coulissiers aic wealthy men 

All continental seeuiiiics art “to bcirer, ’ and vshen it is 
desired to induce French e ipitalists to take an imen st in Jiritish 
sceurilies which arc inscribed or registered it his been found 
necessary to convert a part of the stocks into beat r bonds or 
shares The fict that all sceunlics arc to be irer luis kd to 
special arringcments being rn idc for gu irding agunst the 
delivery of bonds to which the sclki s title ni i\ be rciiMclcrtd 
doubtful A journal cilUd the Bulhlin oHuul d^s oppositions 
IS published by the svnduat dis lonuts de ihange, giving the 
designations and numbers oi securities whuli hive liccn frapprs 
d opposition, that is, whose cuinm v on the. bourse is temporarily 
stopped, either because lluv hive been stekn or kor other 
reasons It is ilwivs ncr^ssarv, before taking delivery in 
London of foreign bonds, to look through this list to see whether 
the bonds m ejue stion arc me luclc d in it Settkmc nt (key iidation) 
m Pans tikes pi ice twiec i month, that at the end of tie 
moi th lasts five days, and th it m the middle cjf the month 
four clays Ficnch nntes arc “settled” at the tad of the. 
month 

]\tu> 'ioik — The New Yoik Stock Ixehingc is a wedthv 
association consisting of memhtis, who itiusl be citizens of the 
United Slates, of twenty-eme ycais of ige or more Their 
number cannot be increased cxceist hv the governing rommittc'e, 
which consists of the president, trcisuier and secret uv of the 
Stock Exc hange, and forty mtmbc rs 1 here are tw i iv e standing 
committees to deal with various (kpartrrents of administration, 
the more important of these being the admission, arbitration 
and c learmg house committees 

Persons attain membership by election, or bv transfer from a 
member who has died or resigned Various dues and charges 
are payable by a new member A member who is admitted 
by transfer pays an “ initiation fee ” of $2000 (£400) When a 
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transfer i« made the approval of the governing comiiuttee most 
]mi obtained before it can be completed The person to whom the 
transfer is made pays a sum to the transferor for his “ seat m 
the house,” the amount of which is a matter of private arrange- 
ment^ as much as 1*90,000 (£18,000) has been paid for a “ seat ” 
■when business is active, but when it is quiet the price falls 
considerably IjcIow this. A member may transfer his seat to his 
son (if the committee approve) without cliarging anythmg for 
it, but m all cases the transferee pays the above-mentioned 
imtiation fee of 'j>2ooo 

The gratuity fund is an arrangement for providmg for the 
feniilies of dectased members Every member on election pays 
^j»io to this fu id, when a mcrnljer dies an assessment of $10 is 
levied on all other members, and the Stock Exchange hands over 
;^i 0,000 (£2000) to the family of the deceased 

The New York Stork Exchange building is opened at 9 30 a m , 
but business dues not begin until 10 a m The daily session 
continues until 3pm No transactions must be 
into before 10 a.m or after 3pm (with 
ctitum exceptions) under severe penalties The 
object of this IS to enable all members to feel secure that no 
business has been done except within the official period, during 
whKh 1 hey are prepared to watch the market or provide for its 
being watched Loans of money or securities, that is, what is 
called m London contango and backwardation business, may be 
arranged after 3pm Tins latter provision is a necessary result 
of the settling auangements on the Exchange 

Iransactions may be (a) for cash, m which case payment 
IS made or stock dtliven d the same day, (b) “ the regular wav,” 
* e the tronsai tion is to be completed on the following day to 
th it on which llio barg.im w^as made, (c) “ three days,” m this 
case the bargain must be earned out m three days, (d) in the case 
of options b irg uns may be made up to a limit of sixty days If 
no time is specihed when the bargain is made it is treated as 
being “ regular wav ” It will be seen that these arrangements 
differ materially from theise in London, Pans end Berlin, where 
businc'js IS done em tlie basis of fortnightly or, in the case of some 
classes of securities, monthly settlements New York has a daily 
settlement for the bulk of its transactions 

All leading banking and finance houses m New York have one 
partner who is a member of the Stock Exchange and attends to 
the firm’s stock business All partnerships in which a member 
IS interested must be disclosed to the governing committee, who 
have \cry w.dc disciplinary powers which they can use if any- 
thing IS clone which is contrary to the rules, or the spirit of the 
rules, of the P xchange 

The Exchange building is situated in Wall Street, and the 
Exchange is colloquially known as “ Wall Street,” just as the 
London F xchange is sometimes c ilkd ” Throgmorton Street ” 
or “Cupel Court” It has m it accommodation including a 
telephone installation for each member and a large staff of 
messengers, &.c , for their service The Exi hange has met 
in the past with difficulties of the same kind as have troubled 
the London P xchange In i8g8 it was found necessary to regu- 
late the growth of direct dealings with provincial exchanges, 
■which were held to con-stitutc a breach of the rules relating 
to commissions De ilmg for “ outside ” exchanges of an 
irreguhr character was forbidden m 1896 

The New York E\e hange is often the scene of gigantic specula- 
tive mo\emcnls, and enormous sums are won and lost on it 
from time to time, but a huge mvestment business, or, at any 
rate, what is intended to be im estment business, is done m Wall 
Street Too frequently, however, the ideas of the purclmrer as 
to what constitutes an investment are not very clear, and he 
finds that he has acquired a speculative article, this is ine\’'ilable 
in a country which still contains a good deal of dormant wealth 
which must sometimes be developed by new methods whose 
merits, when expressed in terms of capital expenditure, are not 
always as great as their enthusiastic authors imagined they would 
prove 

Berlin — ^The business of the Berlin Borse is conducted under 
Ibe strict regulations of the Imperial German law of the sand of 


June 1895, ft measure which waa intended to put a efaede oil 
speculation m stocks and conunodities in the supposed interests 
of the commumty The term “ Borse ” is appli^ equally to the 
Effectenborse (or Fondsborse), that is, the “ market for securities 
(the Stock Exchange), and to the Warenborse in which commodi-* 
lies are dealt m “ Borse ” is, in fact, a term equivalent to 
“ exchange ” as used m the expressions “ stock exchange,*' 
“ corn exchange,” “ wool exchange,” &c The brokers {Malder) 
who carry on business at the Berlin Bourse are under the super- 
vision of the Ober-Prestdcnl of the province of Brandenburg and 
the Ober- President of the city of Berlin, m accordance with the 
terms of the Maklerordnun% fur die Kmsmakler an det Berliner 
Bone, which was issued in the form of a decree (Dec 4, 1896) 
of the ministers of trade and industry 
The Bourse opens at ii 50 am and closes at 3 p ra for 
official dealings, and a quarter of an hour before and half an hour 
after those hours for “ unofficial dealings ” The unimportant 
part whuh the Berlin Bourse plays m the world of finance, 
owing to the legislative shackles with which it is loaded, has led 
to a movement m favour of a reform of the law, which would 
give more freedom to legitimate speculation m commodities os 
w cll as m securities (W Ho ) 

STOCKHOLM, the capital of Sweden, on the east coast, not 
fir south of the junction of the Baltic Sea and the Gulf of 
Bothnia It is celebrated for the beauty and remarkable 
physical characteristics of its situation ihe coast is here 
thickly fringed with islands (the ^kargard), through which a 
mam channel, the Saltsjo, penetrates from the open sea, which 
is nearly 40 m from the mainland A short stream, with a fall 
normally so slight as to lie sometimes reversed by the tide, 
drains tlie great lake Malar into the Saltsjo The scenery of both 
the lake and the skargard is similar, the numerous islands low, 
rocky,and generally wooded, the waterways between them narrow 
and quiet The city stands at the junction of the lake and the 
sta, occupying both shores and the small islands intervening^ 
From the pre-.tn(e of these islands a fanciful appellation for 
this city IS derived — “ the Venire of the North ”, but actually 
only a small part is insular There arc three main divsions, 
Staden, the ancient nucleus of the city, properly ronfined to 
SUdholmen (the city island) which duidcs the stream from 
Malar into two arms, Norrstiorn and Soderstrom, Norrmalm on 
the north shore of the channel, and Sodermalm on the souths 
Ihc ancient origin of Staden is apparent m the narrow and 
winding streets, though the individual houses are not very old, 
owing to the ravages of frequent fires A few, sudea 
however, preserve antique narrow fronts with gables, 
as in some of the North German towns The old market, still 
called Stortorg (great market) is now one of the smallest in 
Stockholm At the north angle of the island is the Royal Palace 
{Slolt) The original building was destroyed by fire in 1697, 
the body of Charles XI being with dilliculty rescued from the 
flames A new palace after designs of Nicodemus Tessin the 
younger (d 1728) was not completed, owing to wars and the 
general distress, until 1754, while a restoration carried out in 
1901 imluded many ornamental details de-vised by the architect, 
and executed at the expense of Ring Oscar II The palace is 
quadrangular with two wings towards the east and four (two 
straight and two curving) towards the west The style, that of 
the Italian Renaissance, is noble and refined, the rQy<il apart- 
ments rich in treasures of art In the north-east wing is a 
museum of armour and costume, one of the finest of the kind 
existing West of the palace are the offices of the majority of the 
ministries, some of them in the former buildings of the Royal 
Mmt Beyond these, on the west side of the island, is a square 
named from the palace on its northern side, the Riddarhustoig 
The Riddarhus (house of the nobility) was the meeting-place of 
the Council of the Nobles until 1866, and its hall is adorned with 
the armorial bearings of noble families In the northern fore- 
court IS a statue (1890) of Axel Oxenstjema, the chancellor, by 
J Borjeson The town-hall is also in Riddarhustorg, and » 
statue of Gustavus Vasa, imveiled in 1773 on the 250th anmver- 
saiy^ of his accession to the throne, stands here South-west of 
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the Royal Palace is the Storkyrka (great church), dedicated to 
$t Nicholas, the oldest church of Stockholm, though greatly 
altered from its original state. The date of its foundation i.s 
1264; but it was practically rebuilt in 1726-1743. Witliin it is 
richly adorned with paintings and wood-carving. Stadeais the 
commercial centre of the city. At the broad shipping quay 
(Skeppsbro) which flanks the palac:c on the north and cast, most 
of the sea-going steamers lie; and the exchange, custom-house, 
numerous banks and merchants’ offices are in the immediate 
vicinity. Riddarholmen (nobles’ island), lying immediately 
west of Stadholmen, contains the old Franciscan church {Riddar- 
holtnskyrka), no longer used for regidar service, which since the 
time of Gustavus Adolphus has been the burial-place of the royal 
family.! It contains many trophies of the European wars of 
Sweden. On one side of it stands the old house of parliament; 
on the other a statue of Birger Jarl, the reputed founder of the 
oity, On Riddarholm also aro various government offices, and 
most of the steamers for Malar and the inland navigation lie 
alongside its quays. 

Staden is connected with Norrmalm by the Norrbro (north 
bridge) and Vasabro, the first crossing Ilelgeandsholmen (the 
island of th Holy Spirit), on which are the new 
orrma m. ^ Parliament and the Bank of Sweden. A 

third bridge connects with the main thorouglifare of Norrmalm, 
Hrottningsgatan (Queen Street). The Norrbro give.s upon 
Gustaf-Adolfs-Torg, where a statue of that king stands between 
the royal theatre, royal opera house and the palace of the 
crown prince. Norrmalm is the finest quarter of the city, with 
broad straight streets, several open spaces with gardens, and 
hftndsome buildings. East and north of the theatre royal, the 


Karl-dcn-Tolftes-Torg and Kungstradgard (royal garden) form 
the mo.st favoured winter promenade. There are a statue of, 
Charles XII. and a founUiin with allegorical figures, by J. P. 
Molin, also a statue of Charles XIII., and in the small Berzelii 
Park close at hand one of the chemist J. J. Berzelius. Near 
Drottningsgatan is the Klara church, the burial-place of, 
the poet K. M. Bellman, and west of this, occupying one 
side of a square, is the central railway station. In the 
building of the academy of science is the national museum 
of natural histor)’, including mineralogical, zoological, and 
ethnographical departments. Drottningsgatan terminates at 
the observ'utor}', on a rocky eminence, near which are the offices 
for the distribution of the Nobel fund. To the cast the modem 
Gothic church of St Johannes, with a lofty spire, stands con- 
spicuously on the Brunkebergsas, one of the highest points in the 
city. To the north is the small Vanad’s Park. To the west is 
the modern quarter of Vasastad, with its park. On the island' 
of Kungsholm, .south of Vasastad, are Uie Caroline medical, 
institute, several hospitals, the principal of which is the Scrafimer 
(1752), the royal mint and factories. Ostermalm, lying east, 
that is, on the seaward side, of Norrmalm, is a good residential' 
quarter, containing no public building.s of note, save the barracks 
of the Swedish Guards and the fine royal library', which is entitled 
to receive a copy of every work j)rinted in Sweden. The library 
stands in the beautiful park of Humleg&rd (hop-garden), in which 
is also a statue of Linnaeus. South of Ostermalm, and east of 
the Kungstradgird and Staden, lies the penin.sula of Blasieholm 
(formerly an island) and, connected by bridges, the islands of 
Skeppsholm and Kastellholm, the three forming the foreground 
in the beautiful seaward view from the Norrbro, On the first 
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IS the national museum (1866), a Renaissance building, contain- 
mg historical, numismatic and art-mdustrial collections, with 
ancient and modern sculptures, picture-gallery and engravings 
The numismatic collection is notable for its series ot Anglo- 
Saxon coins About 11,000 pieces came from the island of 
Gotland, some dating from 901-934, but the majority are later 
In front of the museum is -i bronze cast of the famous group of 
J P Molm (1859), the Baltespannare (belt-bucklers), repre- 
senting an early form of duel in Scandinavia, in which the 
combatants were bound iogt tbtr by their belts On Skeppsholm 
are n-ixal and military depots, and on Kastellholm a small 
citadel East of Skeppsholm an inlet, Ladugardslandsviken, 
so named from the proximity of the former royal farm-yard 
(ladiigmd), and bordered on the mainland by a quay with hand- 
some houses called Strandv igen, throws off a narrow branch 
(Djur,,ardsbrunnsviken) and separates from the mainland an 
island about 2 m in length by ^ m broad This is mainly 
occupied by Djurgarden (the deer-park), a beautiful park con- 
t lining the buildings of the northern museum, a collection of 
Scandinavian costumes and domestu and agricultural utensils, 
and a biological museum housed in a wooden building imitatmg 
the early Norwegian timber churches {stavekirke) Here also 
IS Skan^en, an ingenious reproduction in miniature of the salient 
ph\ SIC il features of Sweden with its flora, fauna, and character- 
istic dwellings inhabited bv peasants m the picturesque costumes 
of the various distru ts Both the northern museum and Skansen 
were founded by Dr Arthur Hazelius (1833-1901) There is a 
bust of the poet K M Bellman, whose festival is held on the 
26th of July Sodermalm, the southern quarter, is principally 
residential Rot kv heights rise to 120 ft above the water, and two 
steam lifts, Katanna-Hisscn and Maria Hissen, surmount them 

Emmnns — The beautiful environment of sea and lake is fully 
appretia^cd b^ the inhabitants To the north ot the city, 
atcessibk bv lail and w ''cr, are the residential suburbs of Haga 
and U'nksrhl, with rovil chateaux and Dtursholm Saltsjo- 
baden, g m ea^t of Scotkholm, on Raggensfjord, is the nearest 
and most favoured seaside resort, but Dalaro (20 m ‘•outh east) 
and Nv n ishamn ( ->9 m south) are much frequented Vaxliolm, 
12 m north east bv w'ater, is a pleasant fishing-village where 
numeious villis ha^ e been built A fortific ition on one of the 
islands here was erected b) Gustav us Vasa, but has been modern- 
ized and IS maintained 

Educational and ‘Scientific Institutions — Stockholm has no slate 
university A private university {Ilogskoler) was founded in 1878 
and w IS brour'ht under state control iii 1904 The president of the 
govermnK body is appointed bv the government, wink the appoint- 
ment of the remaining mcmlxi is shired by the Swedish Academy, 
the \i idcmy of Sciences and the City Council Iht ficullus irt 
four — ]»hilosophy ind history, philologv mrt hematics and natural 
sciences, and juiisprudencc Ihe Caroline InsUtuti (hatohnfka 
MediJo Is. iruigiska Jmtitut) is a medical foundation dating from i Si s 
w hich r inks since 1874 wit h the state universities of XJpsala and Lund 
in the right to hold examinations and confer dcgiees m its special 
facnllv Special and secondary education is highly developed, 
till re are schools of igncultnre mining and forestry military 
schools technic il schools i v ctennarv schcHil a school of pharmacy 
Ac Vniong the public colleges under statt control one, the Nj i 
Elcmcniarskol in was founded experimentally in 1828 after the 
Fdnc it ion Committee of 1825 1828 among the members of which were 
levncr and Berzelius had reported on the want of such schools 
This School retains its separate governing Ixiard, whereas ptheis of 
the cla'-s irc under a ceiitial boird The contied of the primary 
schools in the pirishes is similarly centr ilizcel , whereas in Sweden 
generillv each paiish hvs its school-board Stockholm is the st it 
of (he principal learned societies and royal academies (see Swkden) 
There are schools of painting sculpture and architecture under the 
direction of the Koy.d Acaaemy of Arts, a conservatory of music 
under that of the Roval Academy of Music, and experimental 
gardens and laboratories under the Royal Society of Agriculture 
The Natur.il History Museum the observatory and meteorological 
office and the botanical gardens are under the supervision of the 
royal academy of sciences Minor colkctions deserving mention 
aic the museums of the geological survey and the Caroline Medical 
Institute and the archives in the record office [Rihsarhivet) 

Recreations — \mong places of entertainment, the royal theatre 
IS managed bva company receiving a state subsidy The Dramatic 
Iheatrc (Dramatiska Teatern), in Kungstridgards Gatan, the 
Swedish (SvewsAa) theatre in Blasieholms Gatan and the Vasa 
theatre in Vasa-Gatan may also be mentioned The Djurgfrd is 


the principal place for vanely entertainments in summer Several 
of the leading sporting clubs have their headquarters in Stockholm 
An annual regatta is held early in August by the Royal Swedish 
Yacht Club {Svenska Segelsallkapet) A harbour much frequented 
by yachts is Sandhamn in the outer ski rgdrd The Stockholm 
General Skating Club {Almanna Skrtdskoklubb) is the leading institu- 
tion for the most favoured winter sport A characteristic spectacle 
in wmter is the tobogganmg m the Humlegard on holidays The 
principal athletic ground is the Idrottspark (Sports Paik) on the 
north side of ^)stermalm with tennis courts and a cycling track, 
which may bo changed into a skating-rink m winter There is a 
similar park at Djursholm 

Commerce — The industries of Stockholm are miscellaneous The 
value of the output of these is nearly thrice those of Malmo or Gothen- 
burg, the next most import int manufacturing towns, and the indus- 
tries of Stockholm exceed those of evciy k n (administrative division) 
except Malmohus The iron and steel industries arc very important 
including enginctung in cveny branch, and shipbuilding Factories 
for articles of human consumption {e g breweries and tobacco works) 
ire numerous, and cork, wood silk and leather works may also be 
mentioned Fine ware is pioduccd by the Rorslrand and Gust afs- 
berg porcelain works In addition there are various government 
works as the mint and printing works Stockholm is the first port 
in Sweden for import trade hut as regards exports ranks about level 
with Malm6 and is exceeded by Gothenburg The imports average 
nearly 30 % of those of the whole country but the exports only 
9%, Stockholm having proportionately little sliaie in the vist 
timber export trade Vessels of 23 ft draught can go up to the city 
(Skeppsbro and Blasieholm quavs), and tlicre is an outport at 
Vartan on the Lilla Vgrtan channel to the north-east 

Government — Stoikholm is Iht, centre of government and the 
usual residence of the king, m summer he genertlly occupies one 
of the neighbouring country palaces The city is the seat of the 
high court of just ce {Hogsia Dmnstolcn) and of the court of 
appeal for the nouhern and midland dwtnets {Svia Hofralt) 
It is one of the two Swedish naval stations (F irl krona bi uv i h< 
principal one), and ihc luadqu irters of the fotirlh and fifth ainiy 
divisions As regaids local government, Stoikhoku is a Ian 
(administrative district) m itself, distinct from the lural Ian of 
the same name, under a high governor {ojvcntathdllare) and 
deputy, with departments for secretarial work, taxation and 
police The city is m the dioccsc of Upsala, but has a sep mate 
consistory, composed of the rectors of the cil\ parishes, the 
president of whu h i> the rector of St Nit h jlas {Slorkvrka) 

Population — lilt population of Stoi kholm in 1900 was 300, 624^ 
In 1751 It was 6i 040, in 1850, 93,070, and in i88o, 176,87!; 

History — Bcfoie the rise of Stockholm, Bjoiko, Sigaina anti 
Upsala were places of great importance Bjorko (“^^ iho i^k t f 
birchts ”), by fouign authors tailed Birka, wa^ i kind of capit d 
where the king lived otcasionally at least, history speaks of its 
relations with Dorestad in the Netherlands, and the extensive 
refuse heaps of the old enj, as well as the numerous stpulchral 
monuments, show that the population must have been larger 
But though situated at a central point on lakr Malar, it was 
destroyed, apparently before the beginning ol the nth century 
(exactly when or by whom is uncorlam), and it nevci recovered 
Sigtuna, lying on the '^hurc of a far-rearhing noithem arm of 
Lake Malar, also a royal rc'-idence and thesea^ of the first mint 
in Swedin, where English workmen were employed by King 
Olaf at the beginning of the nth century, was destroyed in the 
1 2th century btoi kholm w'as founded by Birger Jarl, it is said, m 
or about 1255, at a time when pirate fleets were less common than 
they had been, and the government was anxious to establish 
commercial relations with the towns which were now beginning to 
flourish on the southern coast of the Baltic The city was originally 
founded as a fortress on the island of Stadholm I he castle was 
erected at the north-c isti rn corner, and the city was surrounded 
with walls having fortified towers on^the north and south It 
came to be called Stockholm (“the isle of the log,” Latin Holntta, 
German Holm), the true explanation of the name is not known 
During the middle ages the city developed steadily, and grew 
to command all the foreign commerce of the midlands and 
north, but it vyas not until modem times that Stockholm became 
the capital of Sweden The medieval kings visited year by year 
different parts of the kingdom 

See P R Ferlin ‘Stockholms Stad (Stockholm 1854-1858), 
C Lundm and A Strindberg, Gamla Stockholm (Stockholm, 1882); 
C Lundm, Nya Stockholm (Stockholm, ^890) , G Nordensvan, Malar- 
drottningen ["the queen of Malar"] (Stockholm, 1896), E W 



STOCKING— STOCKS AND SHARES 


Dahlj^ren Stockholm Svertges hufvustad sktldrad (Stockholm, 1897, 
isbued by the mumcipal council on the occasion oi the Stockholm 
Exhibition, 1897) 

STOCKING (a diminutive of “ stock,” post, stump, properly 
that which is stuck or fixed), a close-fitting covering for the foot 
and lower pait oi the leg, formerly made of cloth but now of wool, 
Mlk or cotton thread knitted by hand or woven on a frame (see 
Hosiery) “ Stock ” being the stump, t e the part left when the 
body IS cut off, the word was applied to the whole covering of the 
lower limbs, which was formerly m one piece, the “ upper- 
stocks ” and “ nether-stocks ” formmg the two pieces into which 
it was subsequently divided, when the upper part became the 
trunk hose and later knee-breeches, the lower the “ stockings ” 
A parallel is found m French, the hose are chausses, the upper 
part haul de chausses, the stockings has de chausses, or simply has 
The German Sirumpj, stocking, mi ans also a stump, pointing to 
the originaluse of the word Half-stockings,reachmg to the lower 
part of the calf of the leg, and worn by men since the use of the 
long trousers has superseded knee-breeches, and also by children, 
are usually styled “ socks ” This word is an adaptation of Latin 
soccusy a slipper or lignt shoe It was the shoe worn by the actors 

in Roman comedy — and so was used symbolically of comedy, 
as “ buskin,” the high boot or cothurnus, was of tragcd> 
STOCKMAR, CHRISTIAN FRIEDRICH, Baron von (1787- 
1803), Angki-Belgian ‘•tatesman, who came of a Swedish family, 
u IS born at C obui g on the 22nd of August 1 787 lie was educated 
a ph-ysician, and m that capacity became attached n 1816 to 
Prince Leopold of Sa\e-Coburg-Gotha on his marriage to Princess 
Oiarloi-tc of Fngland When she died next year he remained 
Leopold’s private secretary, controller of the household and 
p( htical agent, until the prince became m 1831 king of +ht 
Belgians lie was thus brought into contact with the krding 
statesmen of Lurope, and his disinterestedness and profound 
accpiaintance with English and Europian social and political 
qu( stions impressed themselves on all who were assoeiatcd with 
liirn In 1831 he retired to his home at Coburg, in order not to 
excite Belgian jealousies by res’dmg at his rnaslei’s court in the 
c »pceit> of confidential adviser, but he continued to be Leopold’s 
right-hand man In 1837 Leopold sent him to England as 
adviser to the young Queen Victoria, and m the next year he 
ecompanicd Prince Albert (afterwards Prince Consort) on his 
tour in Italy, partly as tutor but also with the diieet object of 
satisfying King I copold and the queen as to the fitness of the 
prime for the position already marked out for him in England 
He won the complete confidence of the prince as well as of the 
queen, and on their marriage in 1840 he became their trusted 
though unoffitial counsellor, dividing his timemore or less between 
England and the Continent In 1848 he was the ambassador of 
( ohurg to the German parliament He had at heart the unity 
of Germany under Prussia and close relations between Germany 
and Engl ind, and fur tlicse he steadfastly worked , but his 
political activity was a good deal resented m English circles, 
which were jealous of Prince Albert’s — and generally of Gt.nnan 
— influence He died at Coburg on the glh of Julv 1863 

See the articles on Victoria, Queen, and Albert Prince 
Consort Selections from Stockmar s paptis were published by 
his son El nest in 1872 ind a bxogr iphy by J usti appeared at Bru'^sels 
in 1S7S, sec also The letters of Queen Victoria (1907) 

STOCKPORT, a mun’cipal, countv and parliamentary 
borough of England, mainly m Cheshire, but partly m Lanca- 
shire, 6m SE of Manchester Pop (1901), 92,832 Itofcup'ts 
a hilly site at the junction of the rivers Time and Mersey, the 
lirgtr part of the town lying on the south (left) bank, while the 
suburb of Heaton Norris is on the Lancashire bank Seveial 
bridges cross the stream, and a lofty railway viaduct bestrides 
the valley Stockport is served by the London & North 
Weste^'n, Midland, Great Central, Cheshire lines, and ShcOcld 
& Midland railways, and has tramway connexion with Man- 
chester It is a town of varied industries, but the most important 
are the cotton and hat manufactures The church of St Mary 
was built mainly c 1817, but the chancel belonged to a former 
church, and retains a Decorated east window and other good 
details. The town hall was designed by Sir Brumwell Thomas, 


937 

and opened m 1908, and St George’s church (1897) On the 
acquisition of the market rights by the town from Lord Vernon 
m 1847 the corporation secured the site of Vernon Park, in 
which stands a museum presented in 1858 by James Kershaw 
and John Benjamin Smith The grammar school was founded 
m 1487 by Sir Edmund Shaa or Shaw, lord mayor of London 
The Stockport Sunday school, founded 111 1784, is one of the 
largest m England Stockport was enfranchised in 1832, and 
returns two members Its most distinguished representative 
was Richard Cobden (1841-1847), who is commemorated by a 
statue m St Peter’s Square The town was incorporated in 
1835, and is under a miyor, 16 aldermen and 48 councillors 
The county borough was created in 188S Area, 5492 acres. 

During the Roman occupation of Britain theie was a small 
military station on the site of Stockport, acting as an outpost 
to the Roman camp at Manchester The converge. uc of Roman 
roadb at this point would makethe place ipartu ul irly convenient 
centre The etymology of the name miv be Saxon, but there is 
no evidence of a Saxon settlement, and the place is not mentioned 
in Domesday A casi^le was m cxisitnce ic the i2tn century, but 
is not mentioned after 1327 Stockport (Stokeporti, Stopport, 
Stopford) was made a free borough by a charter of Robert de 
Stokeport about the year 1220 It was then granted thit the 
burgesses might elect from among thcmscKes a rluef oflicer, who 
was first called a mayor in 1296 The right of Uu burgesses 
to his election was, however, lost, and the ina\or w is always 
nominated by the lord of the minor ihis arrange ment listed 
until 1565, when the burgesses put in a claim to their right of 
election, and it was decided that out of four burgesses nominated 
by the lord of the m uior the jury of the com t leet should select 
the mayor Thus Stockport wss not a true mimic ip il borough 
until formally incorporated under the Municipal ( orporitions 
Act of 18 J5 Ihe manufaeturc of hemp began m Sto'kport 
in the i6th century, and that of silk-covircd buttons m the 
17th In 1732 a silk mill was erected, but the ‘^ilk trade 
was superseded by the cotton trade early in the loth century. 
Ihe hat trade developed at least as early as the end of the 18th 

century 

See Henrv Hciunliotham S^o'-kport Ancient and Modirn (1882R 
] P Earwaker Las< t/iti/urf’ (1877) , John Watson Memoirs of the 
Earls of Warren and Surrey (1782) 

STOCKS, a wooden structure formerly in use both on the 
( ontinent of Furope and in Gieat Britain as a method of 
punishment for petty offences The culprit sat on a t.oodea 
btnch with his ankks, and sometimes his wrists or c\..n neck, 
thrust through hoUs in movable boards, gen ei ally for at least 
several hours That stocks were used b\ the 
Anglo-Saxons is proved by their often figuring 
m drawings of the time (see Harleian MSs No 
65) The second Statute of I abourtr^ (r';5o) 
ordered the punishment for unruly cu-lisans 
It further enjoined that stocks (ceppts) should 
be made in every bmn between the passing of 
the act and the following Pentecost The act 
appears to have been ill observed, for in 1376 
the Commons pray ed h-dward III that stocks 
should be set up m e\ erv y iJlage Though never 
expressly abolished, the punishment of the 
stocks began to die out in England during 
the early pirt of the 19th century, though 
there is a recorded case of its use so late as 1863 at Rugby In 
many of the villages in thecountrymay still be seen well-preserved 
examples of slcx.ks, in some cases with whipping posts attached^ 
In the United States stocl s were of frequent use in the i8th 
centuryq more particularly m the New England States, while in 
the southern States they were employed for pu^l^hmg slaves. 

STOCKS AND SHARES A “share,” m the financial sense, 13 
simply the right to participate m the prohts of a particular joint-- 
stock undertaking In the United Kingdom, in the case of a 
company constituted under the Companies Acts 1862-1907 
as a company limited by shares, the memorandum of association 
IS required to state — among other matters— the amount of capital 
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mlh which -UieiQOrapany propp8«»,v>;b»e rcgibtewHl and the ajBoant 
of the shares into which 4ych capital is divided rComp9«y 
stetisticsishow A tendency of late year^> on the pajt.of oon^janios 
tp ircgi9t V with ,a vSfnaUgi: ncniunal capital than they did. 1 he 
tiMldcney too hasrhecn to Jower tlje detiommaUcin of tlie ihanea 
J^oo slwa», for instance; arc nf>w v cry rare £t sharob and ,£5 
shares arc the most common They obviously appeal better to 
the sraWl investor A typical capital clause runs thus t “ Ihe 
capital of the icompany i>hall be £^09^000 divided into jcx>,ooo 
sliaxtfc fof £;i each wiUi such rights as regards dividends emd Other 
pruedegeb as are defined by the company’s artidcs of assiociation 
fgr the tome being, ’ or “ The capital of the company is £r 50,000 
dnjdixl into 50,000 preference shares of £i and 1 00,000 ordinary 
slumes of £i eacli Such preference slwes shall confer a right 
to a fixed cumulative preferential dividend at the rate of 10 
per annum ” The form of capital clause varies of course, but 
the more approved practice now is to leave the righta (rf preter- 
ootial shareholders to be defined by the articles, and for this 
reason that if such rights ajre fixed by the memorandum of 
association without qualification they cannot be subsequently 
varied Articles^, on the contrary, are always alterable, and as 
tjie preference shareholder takes his shares subject to th/s known 
liability to alteration no wrong is done birn If the powers of 
alteration were abused so as to amount to a fraud by the ordinary 
shareholders on the minority of preference shareholders the 
court Would probably interfere by injunction The preferentiaJ 
or other special privileges of any particular class of shareholders 
are now further aaf^uarded by s 39 of the Companies Act 1907 
The right of a preference slureholder is commonly confined to a 
preferential dividend and this dividend is prima fa* u cumulative, 
that 13 to say if the profits of the particular year arc msuflicicnt 
to pay It the deficiency must be made good out of the profits 
of subsequent years but it is very common to give preference 
shareholders priority also aa regards capital in the winding-Up 
founders’ shares origiiuted with private companies, being a 
convenient means of .securing to the partners m the vendor firm, 
(ID converbKjfi, the control of the bu8inei>i» as well as ilip hon's 
share of the profits riiencc they passed to ordinarv trading 
companies, that is, companies which appeal to the public for 
their capital Founders shares m this connexion commonly 
entitle the holders to one-half or onc-third of the company’s 
jmofits after payment of a fixed dividend of, say, 7 to 1,0 % to tlie 
ordinary shareholders Founders’ shares are mostly subscribed 
for by the vendors or promoters, tliough sometimes used by 
way of bonus to attract subscribers for tl\e ordinary or deferred 
shm'es They are now becommg rare 

Share Warrants to Bearer — The Companies Act (1862) made no 
provision for tfic creation of shares to bearer AU shares un<Jer the 
act arc rcgisteml and the title on the icgisU r is evidoiKcd by » share 
certificate The act of 1807 introtluceci shares to bearer under the 
title of *' shafe warrants to bearer A shire warrant entitles the 
T>earer to the stuircs or stock specified in it and such sb irea or stock 
are transfexable by delivery of the warrant Tlie warrant is always 
treated is a negotiable instrument, 

“ block ” in the case of companies constituted utoder the 
Copipanics Acts 1862-1907 is created by converting paid-up 
shires into stock This may be done under s 12 of th? Compioruej. 
Act 1862 by resolution Under the same section a company 
may increase i|tb capital by the ii>sue of new shares or consolidate 
It mto shores of larger amount , and by s a i of ilia Companies 
Act 1867 0 company may subdivide its shares The Companies 
Act 19(07 (s 39) gives a company a further power by ^ecioji 
resolution, confinned by an order of the court, to reorganize 
its capital, whether by the consolidation of shares of different 
dasses or by the division of its idiares mto shtwes of differeqt 
dosses — ^but no preference or special privilege attached to any 
class of shares is to be interfered with except by a resolution 
passed by a majority of shareholders qi that clgse representing 
three-fourths of the capital of that class A limited company 
cannot reduce its capital without the sanetjon of the 90urt 

PaWic Companies -—The provisions as to shares gnd Stock 
under the Conipanies Clausee Acts i; 845 > 1^63, 18^9, are, wtth a 
Jimr exceptions, analogous to) thosn under the Ants, 
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The capital of the company is to be divided into ^ares of a 
certain number and amount A share register is to be kept and 
certificates are to be issued to shareholders, and power is given 
to convert paid-up shares into a general capital stock to be 
clfvided among the sho.reholders according to their respective 
interests therein Such stock has been called a “set of shares 
put together in a bundle ” Preference Shares may be created, 
but there is this difference between preference shares under the 
Companies Oatiscs Act and under the Companies Acts, that under 
the Comjvanns Clauses Acts preference shires are entitled to 
dividends only out of the profits of each year, under the 
Companies Acts the dividetids as above stated are pnm i fat le 
cumulative Shares and slock may under the Companies Clauses 
Act be issued at a discount, under the Companies Acts they 
cannot Under the Companies Clauses Acts if the old shares of 
the company are at a premium anv new sliares are to be offered 
first to the old shareholders This is not found m the Com- 
panies Acts, but a similar provision is commonly inserted in the 
articles of companies formed under the acts (E Mv ) 

STOCKTON, FRANCiS RICHARD (1834-1902), American 
novelist, was born in Philadelphia, Pennsylvania, on the sth of 
April 1834 He had a high school education, became a skilled 
wood engraver, wrote fqr the Philadelphia Morning Post, the 
New Yoi^ B earth and H ome, SenbnePs Monthly and St Nicholas, 
of which he became assistant editor m 1873, and about 1880 he 
gave up editorial work for independent authorship Thereafter 
he lived in Nutlev, New Jersey, m Convent, New Jersey, and after 
1899 m the Shenandoah Valley, near Charles Town,Wcst Virginia 
He died jn Washington, DC , on the 20th of April 1902 His 
fanciful stones for f hjldrcn made him very popular , aniong them 
are Thf Ttng-^-Lwg Stories (1870), Roundabout Rambles in 
Lands of Fact and Fancy (1872), What Might Have Been Expected 
(1874), Tales Out of School (i8-js), A Jolly Fellmesliip (1880), 
The Floating Prince and Other Fairy Tales (1881), The Story of 
Vtleau (1884), Personally Conducted (1889), and Captain Chap 
(1897) His amusing and original Rudder Grange (1879), a 
series of sketches rather than a novel, -established his reputation 
with older readers and is his best long work His peculiar talent 
was for the ^ort story, and the best examples are the title 
stones of the volumes The Lady or the Tiger ? (1884), one of the 
most popular of American stones, The Christmas Wreck (1886), 
The Bee Man of Orn (1887) (also m the latter volume “ A Tale of 
Negative Gravity ” and ‘‘The Remaricablc Wreck of the Thomas 
Hykc ”), imd the novelette The Casting Away of Mrs Leeks and 
Mrs Aleshme (1886), with its sequel The Dusantes (1888) 

Among his other works of fiction arc The Late Null (j886), 
Tht Hundtedth Man (1887) dmos hilbright his Adscitifirus Lxper - 
ences imth Other Stones (1888) The C^eai War Syndicate {18K9) 
The Menv thmiter (1890) irdxs Glaverden (1890), The Hudder 
Oran-gers Abroad and Other Storus tiSyj) fht House of Martha 
(1S91) The Squirrel Inn {1891), The Wakhmaher’s Wife, and Otlnr 
Stones (1893) Pomona's Travels (1894) The Adventures of Captain 
Horn (1895) with its sequel Mrs Cliff's Yacht (1896) The Great 
'itoue of Sardis (1898) haie Bonnet (1902), and The Captaans Toll- 
Gate (with a inmoir oy Mrs btgcktw, and a bibbography, 1903) 

9T0CKT0N, a city and the county seat of San Joaqum county 
in central California, U S A , at the head of the Stockton channel 
of the San Joaqum River, about 48 m, S E of Sacramento Pop 
(1900), 17,506, of whom 4057 were foretgn-born, ( 1906 estimate), 
19 354 it served by the Atchi&on, Topeka k Santa F6, the 
Western Pacilic and the Sou them Pacific railways, and has also 
a considerable river trade with San F rancisco It is at the head of 
regular navi^tipn on the nver; at high water boats occasionally 
go to Hills Fcrry^ 150 m beyond Stocktom The channel has 
been much improved by the Federal government since 1877 
Stockton has a perfecUy levpl sjitfi, broad streets and a regular 
plan In the city arc a gnud public hbrary, the San Joaqum 
county law hbr^, Agnes academy, St Mary’s college, a 
children’s home (1896 , under the Eadies’ Aid Society), st 
JojSK'ph’s home (1899) for the ^ed, an^ St Joseph’s hospital 
(4899), both under the Sisters of w Dommic, the Pacific hospital, 
a county be-^ital, and a state hospital for the insane (1851) 
Situated id the great valley of the San Jpaijum, in the midst of a 
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Iich agricultural region, it is one of the largest grain, vegetable 
{md fruit m^kets of the West It manufactures flour, lumber, 
j^cultural machiaery and implements, &.c Its factory product 
in 1905 was valued at $8,029,490, or 45 3 % more than in 1900 
Stockton rose into prominence m the early mining days A 
settlement named Tuleberg, later called New Albany, stood 
on the city site in 1847, its future was precarious when the dis- 
covery of gold ensured its prosperity In the spring of 1849 
a town was laid out and the present name adopted in honour of 
Commander Robert Field Stockton (1795-1866), yho with 
Colonel John C Premont and General Stephen W Kearny had 
gamed possession of California for the United States during the 
war with Mexico In 1850 Stockton became the coanty-scat 
and yas chartered as a city 

STOCKTON-ON-TEES, a market town, municipal and parlia- 
mentary borough, and port of Durham, England, on the N 
bank of the Tecs, 5I m vbove it'> mouth, and on the North 
Eastern railway, 236 m N byW from London Pop (1901) 
51,478 The parliamentary borough extends across the river 
into Yorkshire, to mclude the municipal borough of Thornab> -on- 
Tees At Norton, i m north, the church of St Mary, formerly 
collegiate, shows fine Norman work The chief buildings are a 
town hall, with clock-tower and spire, borough hall, exchange 
and public library The quays are accessible to \essds drawing 
20 ft at high water springtides There are extensive steel works, 
blasting furnaces, iron and brass foundries and rolling-mills, 
and iron shipbuilding is an important industry There are 
also sailcloth works, potteries, breweries and brick and tile 
works Exports (iron manufactures, coal and agricultural 
produce) were valued at £435,439 tn 1900, imports (timber, iron, 
grain, Ac ) at £280,371 , trade being chiefly with Holland and the 
Baltic ports, and coastal The parluuncntary borough returns 
one member The municipal borough is under a m.iyor, 10 
aldermen and 30 councillors, and has an area of 2935 acres 

It would seem that Stockton (Stokton) grew up round the 
castle of the bishops of Durham, to whom the town belonged 
even before their purchase of the earldom of Sadberge In 1 183 
the Boldon Book records that the whole town rendered one milch 
cow and the ferry twenty pence to the bishop The castle was 
probably built between 1x83 and 12x4 Kmg John visited 
Bishop Philip of Poitou (d 1208) there and is said to have granted 
the place a charter similar to that of Hartlepool m 12x4 Of this, 
however, no traces remain, the rights of the borough, which must 
have come mto existence during the 13th century, being purely 
prescriptive Stockton was divided mto two parts the “town,” 
governed by the bailiff of the bishop and afterwards by the 
vicar and vestrymen, and the borough, under a mayor and alder- 
men The bishop’s bailiff was also the keeper of tlie castle, 
though in the 17 th century the office belonged to the borough- 
bailiff The borough is first mentioned m 1283, when the king 
took tallage from it during the v^acancy of the see It occurs 
agam in a record of 1328, and in 1344 the mayor and baihffs 
entered into an agreement with the mayor and baihffs of New- 
castle for the regulation of trade between the two places Bishop 
Hatfield’s survey (1377-1382) givts a list of tenants within the 
borough 22 burgages and 15 half-burgages are mentioned, the 
rent of which vanes from twenty-two pence to a penny half- 
penny In 1644 the parhamentary troops besieged and aiptured 
the castle, which was dismantled in 1652 In 1666 the popula 
tion was only 544, for Stockton was an isolated place with little 
trade It became a parliamentary borough, returnmg one 
member, m 1867 In 1310 the bishop gave the town a market 
and a fair during the octave of the Translation of St Thomas the 
Martyr, reserving to himself the tolls, Bishop Morton revived the 
market, which had lapsed at the begmnmg of the 17th century 
Camden speaks of Stockton as a neat, well-built corporation 
town, and especially commends the ale brewed there and sent to 
various parts of the country The importance of Stockton as a 
port dates from the end of the i8th century, when there was a 
considerable trade in lead, dairy produce and timber. 

STODDARD, RICHARD HENRY (1825-1903), American 
author, was born m Hingham, Massachusetts, on the 2 nd of 


July 1825 He spent most of his boyliood in New York City, 
where he became a blacksm’th and later an iron moulder, but 
m 1849 he gave up his trade and btgan to write for a living 
lie contribuud to the Union Magazine, the Knul erbocker 
Magazine, Putnams MontJdy Magazine and the \t\\ \ork 
Evening Post In 181; 3 Nathaniel Hawthorne helped him to 
secure the appointment of inspector of eustoms of the Port of 
New York He was eonfidential (Jerk to George B McClellan 
in the New York dock (lepertment m 1870-1872, and (it) 
liLrarian of New York m 1871.-1875, liter ir) reviewer for the 
New York 11 arid (1860-1870), one of the editors of 1 unity 
Fair , editor of the Udine (1869 1874), and literary editor of 
the Mail and Lxpiess (1880-1903) lie died m New \ ork on 
the 12th of May 1903 Among the numerous books that he 
edited are The Loves and Heroines of the Poets (1861), Mdodies 
and Madngah, Mostly fiom the old English Poets (1865), The 
Late English Poets (1865), selections, Guswolds Poets and 
Poetry of America (1872), and Female Poets of Anurica (1874), 
The Bric-a-Brac Senes, in 10 voL (1874-1876), English 
Verse, m 5 vols , edited with W J Linton (1883), and four 
editions of Poes works, with a memoir (1872 i8(;)4) His 
original poetry includcii Footprints (1849), privateh printed 
and afterwards suppressed. Poems (1852), the )uvcmles, hlven- 
iures in Fairyland (1853), Town and Country (1857), .md The 
Story of Little Rtd Riding Hood (18O4), Songs of Summer 
The King s Bill (1862), one of las most popular narrativ c poems, 
Abraham Lincoln A Horatian Ode (1865), The Booh of the 
East (1867), Poems (1880), a collective edition, and Ihe Lion s 
Cub, with Other Verse (1890) He also wrote Life, Travels 
and Books of Alexandtr von Humboldt (i860), L ndcr the Evening 
Lamp (1892), essays dealing mainly with the modern English 
poets, and Recolltchons Personal and Literary (1903), edited b> 
Riplc) Hitchcock More important than his critical was his 
poetical work, whieh at its best is smeere, original and marked 
by delicate fancy, and felicity of form, and h’s songs have given 
him a high and permanent place among American 1 ) ric poets 

II's wife Elizabeth Drew (Barstow) Stoddard (1823- 
1902), poet and novelist, was born in Mattapoi'iCtt, Massa- 
chusetts, on the 6th of May 1823 She stuuied at Uheaton 
Senunary, Norton, Mass After her marriage m j8;j 2 she 
assisted her husband in his literary work, and contributed 
stones, poems and essi)s to the peiiochcals She vvTote tliree 
novels — The Morgesons (1862), Iwo Men (1865) and Temple 
House (1867), and a volume of poems (1895) \ new edition 

of her novels wa^ issued in 1901, She died in New Yoikon the 
ist of August 1902 

STOFFLET, JEAN NICOLAS (1751 1796), Vend^an general, 
was born at Lun6villc, the son of a miller Long a private 
soldier m a Swiss regiment in h ranee, and afterwards game- 
keeper to the eomte de Colbtrt-Maulcvrier, he joined the 
Vendeans when they rose against the Revolution to defend 
their rehgioua and ro> xhst prmeiplcs During the w ar in La 
Vendee he served first under Gigot d’Elbee, fou^t at Fontenay, 
Cholct and Saumur, .end distmguishcd himself at thi battles 
of Bcaupreau, Laval and Antrain He was appointed mijor- 
gencral of the rovahst army, and in 1794 succeeded La Ro(he- 
jaejuelein as comraander-in-ehicf But his quirrels with 
another Vendcan leader, F A Charette, and the reverses sus- 
tained by the Vtnde m arms, led him to giv e m his submission 
and to accept the terms of the treaty of La J lunaie (M iv 2, 
1795) He, however, soon violated this treaty, and at the 
instigation of rojalist agents took arms m December 1795 on 
behalf of the count of Provence (the future Louis XVIII ), 
from whom he had received the rank of marHhaTde-camp 
This last attempt of Stofflel’s faded completely He was taken 
prisoner by the republicans, condemned to death b> a mxhtary 
commissKin, and shot at Angers on the 23rd of February 1796 

See General d'Andign^, Memotres, edited by L (1900- 

1901), C Loyer “ Cholct soosla domination destolflet "in 
historique, vol in (1902-1903) 

STOICHIOINETRY (Gr (rroix^a, fundamental parts7*"or 
elements, p-erpov, measure), in chemistry, a term intr^uced by 
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Benjamin Richter to denote the deiermmation of the relative 
amounism which acids and bases neutralize one another, but 
this definition may be extended to include the determination of 
the masses participating in any chemical reaction The woik of 
Richter and others who explored this field is treated under 
ELEMETvr, here we discuss a particular bianch of the subject, 
VIZ the determination of equivalent and atomic weights of ele- 
ments, and the molecular weights of elements and compounds 
Reference to Chemistry, Atom and Element will explain the 
principles involved Every element has an “ equivalent weight ” 
which lb usually defined as the amount of the element which 
combmes with or replaces unit weight of hydrogen, the “ atomic 
w eight ’ may be regarded as the smallest w eight of an element 
which can be present m a chemical compound, and the “ mole- 
cular weight ” IS the weight of the least part of an clement or 
compound which can exist alone The atomic weight is there- 
fore some multiple of the equivalent weight, and the determin- 
ing factor IS termed the valency {qv) of the element. We 
hav e mentioned hydrogen as our standard element, which was 
origin illy chosen as being the lightest known substance, but 
Berzelius, whose stoichiometric researches aie classical, having 
pointed out that few elements formed stable compounds with 
h>drogen, and even these presented difficulties to exact analysis, 
proposed 1o take oxygen as the standard This suggestion has 
been adopted by the International Committee of Atomic Weights, 
who take the a+omic weight of oxygen as i6 ooo, hydrogen being 
1 0087 1 

Defernng the discussion of gaseous elements and compounds 
wc will consider the modus operandt of determining, first, the 
equn alent w eight of an element which forms solid compounds, 
and, secondly, ils atomic weight Suppose w^e can cause our 
element in known quantity to combine with oxygen to form a 
definite compound, which can be accurately weighed, or, 
conversely, decompose a known weight of the oxide into its 
constituents, of which the element can be weighed, then the 
ecjuivalent weight of the element may be exactly determined 
Eor if X grams of the element yields y grams of the oxide, and 
if W be the equivalent of the clement, we have x grams of the 
clement equivalent to y — x grams of oxygen, and hence the 
equivalent weight W, which corresponds to 8 grams of oxygen, 
IS gi\en by the proportion y — x x 8 W, ifW = Sxj{y—x) 
For example, Lavoisier found that 45 parts of red oxide of 
mercury on heating yielded 41 J parts of mercury, hence 
41 J parts of mercury is equivalent to 45 — 41 J — parts of 
oxygen, and the equivalent of mercury m this oxide is therefore 
8 X 41 J = 95 The question now arises is this value the 
tuie equivalent, t e half the amount of mercury which combines 
vith one atom of oxygen (foi one atom of oxygen is equivalent 
to two atoms of hydrogen) ? Before considermg this matter, 
hovever, we Yvill show how it is possible to obtam the equivalent 
of elements whose oxides are not suitable for exact analysis 
Ko bettu example can be found than Stas’s classical determina- 
tion of the atomic weight of sdver and of other elements 2 It 
will be seen that the routme necessary to the chemical 
determmation of equnalcnts consists m employing only such 
substances as can be obtained perfectly pure and stable (under 
the experiment al conditions), and that the reactions chosen must 
be suen as to yield a senes of values by which any particular 
value cui be checked or corrected 

Stas’s experiments can bo classified m five seijcs The object 
of tho first scri<.s was to obt-un tire ratio Ag O by means of tlic ratios 
IvCI O and Ag KCl The ratio KCl O was determine! by de- 
composing a known weight of potassium chlorate (a) by direct 
heating, (i) by heating witJi hydrochlonc acid and wciglung the 
resi Ju il chloride The reaction may bo written for our purpose 
m the form KClOg = KCl f 3O, in case a the oxygen is llDerated 
as such in case h it oxidises the hydrochlone and to water and 
chlorine oxides Ihe equation shows that one KCl is equivalent 

* We may here state that the equivaUnt weight of oxygen on 
this basis IS 8 000, x t one half of its atomic weight. This matter 
is consulcrcd below 

* Tlie formulae used in the following paragraph were established 
before Stas began his work, and as oxygen is taken as 16, the 
results are atomic and not equivalent weights 


to 3O, and hence If x grams of chlorate yields y «ams of chloride, 
then the ratio KCl O = y\\[x — y) Taking 0 as 16 and the 
experimt ntal values of x and y, Stas obtained KCl O == 74 9502 
To find the ratio of Ag KCl, a known weight of silver was dissolved 
m nitric acid and the amount of potassium chlonde necessary for 
its exact precipitation was determined The reaction may be 
written as AgNO, + XCl =* AgCl KNO., which shows that one 
Ag IS equivalent to one KCl Ihe value found was Ag KCl 
= I 4471 10 fhe ratio Ag O is found by combining these values, 
for Ag O = KCl O X Ag KCl = 74 9502 X i 44710 =- 107 9401 
In the second senes the ratios AgCl O and AgCl Ag were 
obtained, the first by decomposing the chlorate by heating, and the 
second by synthesizing the chloride by burmng a known weight 
of the metal in chlorine gas and weighing the lesultmg chloride, 
and also by dissol/mg the metal in nitric acid and precipitating 
it with hydrochlonc acid and ammonium chloride These two 
sets yield the ratio Ag O, and also the ratio Cl O, which, com- 
bined with tlio ratio KCl O obtained in the first senes, gave the 
atomic weight ol potaSMum Ihe third and fourth scries resembled 
the second, only the bromato and bromide, and lodato and iodide 
were worked with The experiments gave additional values for 
Ag O .and also the atonuc weights of bromme and iodine 

The filth senes was concerned with the ratios Ag^SO^ Ag, 
Ag,jS Ag and AgS O The first was obtained by reducing 
Sliver sulphate to the metal by hydrogen at high temperatures, 
the second by the direct combination of silver and sulphur, and also 
by the interaction of silver and sulphuretted hydrogen, these ratios 
on combin.ition gave the third ratio AggS O These ixperiments 
besides givmg values for Ag O, yielded also the atomic weight 
of sulphur There is no need to proceed any further with Stas's 
work, out it is sufficient to say that the general routine whu h he em- 
ployed has been adopted m all chemical determinations of equivalent 
weights 

The derivation of the atomic from the equivalent weight 
may be effected m several ways The simplest are perhaps 
by means of Dulong and Petit’s law of atomic heats (and by 
Neumann’s extension of this law), and by Mitscherlich’s doctrine 
of isomorphism Dulong and Petit s law may he stated in the 
form that the product of the specific heat and atomic weight 
IS approximate!) 6 4, or that an approximate value of the 
atomic weight is 6 4 divided by the specific heat This ppli- 
cation may be illustrated m the case of mercuiy We have 
seen aliove that the red oxide yields a value of about 915 for the 
equivalent, but a green oxide is known which contains twice 
as much metal for each part of cxygen, and therefore in this 
compound the equivalent is about 190 The speiihc heat of 
mercury, however, is o 03 -j, and this number divided into 
6 4 gives an approximate atomic weight of 194 More accurate 
analyses show that mercury has an equivalent of 100 in the red 
oxide and 200 in the green, Dulong and Petit’s law shows us 
that the atomic weight is 200, and that the element is divalent 
in the red oxide and monovalent m the green For exceptions 
to this law see Chemistr\ § Physical 
The application of isomorphism follows from the fact that 
chemically similar substances crystallize m practically identical 
forms, and, more important, form mixed crystals If two salts 
yield mixed crystals it may be assumed that they are similarly 
constituted, and if the formula of one be known, that of the other 
may be written down For example gallium sulphate forms a salt 
with potassium sulphate which yields mixed cry stals with potash 
alum, we therefore infer that gallium is tnvalent like aluminium, 
and therefore its atomic weight is deduced by multiplying the 
equivalent weight (determined by converting the sulphate into 
oxide) by three General chemical resemblances yield valuable 
information in fixing the atomic weight after the equivalent 
weight has been exactly determined 
Gases — The generalization due to Avogadro — that equal 
volumes of gases under the same conditions of temperature and 
pressure contain equal numbers of molecules — may be stated in 
the form that the densities of gases are proportional to their 
molecular weights It therefore follows that a comparison of 
the density of any gas with that of hydrogen gives the ratio of 
the molecular weights of the two gases, and if the molecular 
contents of the gases be known then the atomic weight is deter- 
minable Gas reactions are available in many cases for solving 
the question whether a molecule is monatomic, diatomic, &Cj 
T hus from the combination of equal volumes of hydrogen and 
chlorme to form twice the volume of hydrochloric acid, it may 
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be deduced tliat the molecule of hydrogen and of chlorine con- 
tains two atoms (see Atom) and similar considerations show 
that oxygen, nitrogen, fluorine, &c , arc also diatomic Physical 
methods may also be employed For instance, m monatomic 
gases the ratio of the specific heat at constant pressure to the 
specific heat at constant volume is i 66, m oiatomic gases 
I 42, with other values for more complex molecules (see i’oLE- 
cule) This ratio may be determined directly by finding the 
velocity of sound in the gas (Kundt) or by other methods, or 
mdirectly by finding the specific heats separately and then taking 
the ratio It is found that the gises just mentioned are 
diatomic, whereas argon, helium, neon and the related gases, 
and also mercury and some other metals when in the gaseous con- 
dition, are monatomic A knowledge of the atomicity of a gas 
combined with its density (compared with oxygen and h> drogen) 
would tht rtfore give its atomic weight if Avogadro’s law were 
rigorously true Put this is not so, cs.cipt under extremely low 
pressures, and it is necessary to correct the observed densities 
The correction involves a detailed study of the behaviour 
of the gas over a large range of pressure (presuming the 
densities are already corrected to 0°), and may be convenient!) 

written in the form a — ~ Thus if D be the observed 

pv Pp 

relative densities of a gas to hydrogen at o® and under normal 
atmospheric picssure, i/x and Cu the coeff'ieients of the g'S and 
hydrogen, then the true density, or ratio of rrolceular wciglits, 
is D X (i + ax)/(i -1 a„) 

Lord E ayleigh and D Berthclot have corrected several mole- 
cular weights in this fashion The importance is well shown 
in the modificition of Morlcy s obscr\cd d(n<^ity of oxjg^n 
VI7 15 90, which, with Rayleigh’s values of a,, = — - o 0009'j. and 
flu = + o 00053# gives the corrected density as 15 88 And this 
value IS the atomic weight, for both h) drogen and owgcn 
molecules contain two atoms Compound giscs cm also be 
experimented with For example Gray {Journ Chem Soc , 
1905, 87, p 1601) found that it was easier to prepare perfectly 
pure nitric oxide than to obtain pure nitrogen, and he thercfoic 
dctci mined the density of this gas from which the atomic 
weight of 14 012, or, corrected for deviations from Avogadro’s 
law, 14 006, was deduced 

The piineiple indicated here is applicable to the determination 
of the molecular weight of any \apori7ablc substance by the 
so-calhd method of \ ipour-d<.nsity (see Dfnsii\) 

Soliita — ^The theory of solution permits the invcstigition of 
the molecular weights of substanees which dissolve in wxter 
or some other solvent It is shown in Soiution that a solute 
lowcis the free7ing point and raises the boiling point of the 
solvent in a reguhr maimer as long is dilute solutions iie deilt 
with It has been shown that if one gram molecule of a solute he 
dissolved m 100 grams of soK ent then the bcihng point is raised 
by o 02 "V-lw (say D) degrees, where T is the absolute boiling 
point and %v the Utent heat of vaporization of the solvent, 
this constant is known as the molecuUr rise of the boiling poini^, 
and varies fiom solvent to solvent If we dissolve say m grams 
of a substance of molecular weight M m 100 grams of the sol\ ent 
and observe the elevation m the boiling point, then M is gi\ en 
by M = niDjd Similar considerations applj to the frte/mg 
points of solutions In this case D - o 02 H'jw, where F is 
the absolute freezing point of the puic schtnt and 10 tht latent 
heat of solidification To apply thcoe principles it is only 
necessary therefore to determine the freezing (or boiling) 
point of the solvent (of which a known weight is taken), adci 
a known weight of the solute, allow it to dissolve and then 
notice the fall (or rise) m the freezmg (or boiling point), from 
which values, if the molecular depression (or elevation) be 
known, the molecular weight of the dissolved substance is 
readily calculated 

The following are the molecular depressions and elevations 
(with the freezing and boilmg points in brackets) of the 
commoner solvents 

Moleculai depressions anilme (6°), 587, benzene (54*), 
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I Ko o, acetic acid (17 o®), 39 o, nitrobenzene (5 3^), 70 o, phenol 
(40°), 72, water (o“), 185. 

Molecular elevations acetic acid (118 1°), 25 3 acetone 
(56°), 17 1, alcohol (78'’), II 7, ether (35°), 21 7, benzene (79“^), 
267, chloroform (61°), 359, pyiidine ''115°), 295, w der 
(roo°), 5 I 

The ipp iratus used in ciyoscopic measurements is usu«.llv th iC 
devised by Beckmann (zTt// q Chem 11 307) 1 he v orkiiiR n it 

consists of a tube 2 3 eins m diameter, bcumg a side tube hear 
the top, the tube is litti d evitli a eoik tlirough eshieh pass a differ 
entiil thermometer of a rmge of ibout 6® and gradu ted m 5oths 
or looths and also i. stout pi itiiui n wire to serve as a stirrer [ he 
lowir part of the tube is tne’oscd m a wider tube to serve as m 
air-)aek« t, and the whole is iinmc rst d m a large beaker The t' er- 
mometer is adjusted so that the fr«t 7 ing p<-)int of the pure etd ent 
coiiu s near the top of the e ik A w eight d quantity of tiie stuv < ut 
IS placed m the mmr ti’be, and tlie bciktr is filled with a fn t / n" 
mixture at 1, tenpcixtnro a few degrees below the freezing point 
of the Solvent 1 he thirmoineter is inserted and botii solvent 
and freezing mixture are stirred When the temperatuie is abt ut 
o 3° below the cornet ^'rtczing point the tube is removet’ from the 
beaker and the stuimg continued Thcio ensues a further fall 
in the thermometer n tiling until ice st pirates, wlitieujinn the 
temperature nsis to the correct free /mg point The let is thtn 
melted and lh< ojn r itioii rcjiccted so as to obtain a nu m value 
A known vveigat of the substuuo is introduced thiongli the side 
tube, and the fnt/ing jiomt determined as with the pun solvent 
The difftrtnce of the readings gives the depression, and from In s 
viluc, knowing the weight of the solute and solvent, on 1 iho 
tile molceulir d( jiression, the molecular weight can be cdeiihteJ 
from Uic formul i given abov e 

In the boiling point aiipiritus of Beckm inn the solvent is < on- 
tamed m a tube littcd with side tubes to which spiral conden iis 
cm he 'Attached, the mck of the tube carries a stopper fliro igu 
which p isTcs a dchcate difh r< utiU thcimometer, V'lulst the ’ octom 
IS ptiloi it( d b\ i platinum wire and contains glass beads, guuvts 
or pUlmiim foil to insure rc^gular boiling The tube i'’ surrounded 
by a jacket mounbd on an a'-bestos Ik>x, so that the heating 
isregilir In coiuhicting a deternunation tlie tlurmomwtir is 
aojubted so that the boihng point of tlio pure solvent is iie ir the 
bottom of the scale A known weight of the solvent is place J n 
the tube, th< thermometer is m'triccl (so that the liquid conijih 
covers the bulb), and the eoiKhnscis put mto position 1 lie Inn 1 1 
IS now cautiously heated, and whin tlic thirmometei bieomi \ 
stationary the boiUng point is> reached The tempcralu e having 
been re ul, the ajipai itus is allow i d to o ol shglitlj , and tl i obsci v i 
bon repeated \ known weight of the substance is now intro- 
duced u d the solution so obtained triai-ed m the same 1 isluou as 
the original solv ent 

A chfiermt jiioeedine w hi run the boihng tubo is he ted, net 
direoitly, but by a bUeam of the vapour of the pure soheut, v\ s 
proposed by S ikurai (Journ C hem Soc , 1S02, 61, p 90 j) S d uiai s 
apparatus has been consider iblv modified, and the form now pimri 
pally used is essentially due to Landsberger [Ber , 169S, 31, p 401) 
Ihe boihng vessel is imply a fiask fitteel with a elehveiv tube, 
which is connected with the mcasurmg tube Tins consists of a 
graduated tube fitted with a stopper through vvhicli pisses a ther- 
mometer anel an inlet tube reaching ne irlv to the bottom fho 
measuring tube is smrenmded by an outei tube which has an exit 
to a condenser at the side 01 bottom, coir mumcalion being made 
between the measuring tube uul jacket b> a sm ill hole near tl e 
top of the formex In outline the operation consists in placing 
some solvent m tin measuring bibe* ind passing m vapour until 
the condensed Iiqiiel fills at the late of one drop per second or two 
vconds Ihi teiujv 1 ituio is tliin read off A known v eigl t of 
the substance is introduced and tlio Ixnhng point detinnined 
as before, but imnuoi iti ly the ternperatuic is re id tile fi he must 
be disionnccted so that no more v'apour passes over and so altirs 
the conci Titration of tlic solution Two methods are m use for 
determining tlie quantity of the solvent. Landsberger vveighe*d 
the tube, WTaer aiul Lmnsden {Jotmt Chem Soc , 189b, 73, p 502) 
giatluiled thf tube '’nil thus measuied the volume of the solvent 
inW F S Turni r s apparatus (/oHfM Chem , 1910 97 p 1184) 
both the weight and volume can be determined \Mulst the 
c ilciilations m both the Beckmann and S ikurai-Landsbergci methods 
are essentially the same the “ molecular elevations ’ dillei according 
as one deals with 100 grams or too ccs of solvent In ill these 
methods it IS necessary to carefullv choose the solvent in order to 
avoid dissociation or association For example most salts are ihs- 
sociateil m aqueous solution , and acids are bi molecular lu benzene 
but normil in acetic acid 

Other methods arc available for dissolved substances such as 
measurements of the osmotic pressure, lowering of the vapour 
pressure and diminution of solubihty, but these are little used.^ 
Mention may also be made of Ramsay and Shield’s method of 
fmdmg the molecular weights of liquids from surface tcasion 
measurements (See Chemistry Physical ) 
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STOICS, a school of philosophers founded at the close of the 
4th century B c by Zeno of Citium, and so called from the 
Stoa or pamtetl corridor (errok trtHKikr)) on the north side of the 
market-plate at Athens, which, after its restoration by Cimon, 
the celebiated painter Polygnotus had adorned with frescoes 
representing stenes from the Irojan War But, though it 
arose on Hellenic soil, from lectures delivered in a public place 
at Athens, the school is scarcely to be considered a product of 
purely Greek intellect, but rather as the firstfruits of that inter- 
action between West and East which followed the conc^uests 
of Alexander Hardly a single Stoic of eminence was a citizen 
of any city m the heart of Greece, unless we make Aristo of 
Chios, Cleanthes of Assus and Panaetius of Rhodes exceptions 
Such lands as C>yrus, Cihcia and Syria, su(h cities as Citium, 
Soh, Hcradta in Pontus, Sidon, Carthage, Sclcucia on the Tigris, 
Apamea by the Orontes, furnished the school with its scholars 
and presidents, Tarsus, Rhodes and Alexandria became famous 
as Its university towns As the first founder was of Phoenician 
descent, so he drew most of his adherents from the countries 
which were the seat of Hellenistic (as distinct from Hellenic) 
civilization, nor did Stoicism achieve its crowning triumph 
until It was brought to Rome, where the gra\e earnestness of 
the national character could appreciate its doctrine, and where 
for two centuries or more it was the creed, if not the philosophy, 
of all the best of the Romans Properly therefore it stands m 
marked antithesis to that fairest growth of old Hellas, the 
Academy, wha h s iw the Stoa rise and fall — the one the t) pical 
school of (ireecc and Greek intellect, the other of the Htllenizcd 
East and under the early Roman P mpire, of the whole civilized 
world The transcendent genius of its author, the vitality 
and romantic fortunes of his doctrine, claim our warmest svm- 
pathies for Platonism But it sliould not be forgotten that 
for more than four centunes the tide ran all the other way 
It was Stoicism, not Platonism, that filled men’s imaginations 
and exerted the wider and more active influence upon the aneitnt 
world at some of the busiest and most important times m all 
history And this was chiefly because before all things it was a 
practical philosophy, a rallying ixunt for strong and noble 
spirits contending agamst odds Nevertheless, m some depart- 
ments of theory, too, and notably in ethics and jurisprudence, 
Stoicism has dominated the thought of after ages to a degree 
not easy to exaggerate 

The history of the Stoic school may conveniently be dmded 
ill the usual thiecfold manner the old Stoa, the middle or 
transition period (Diogene*? of Seltucia, Boethus of Sidon, 
Panaetuis Posidonius), and the later Stoicism of Roman times 
By the old Stoa is meant the period (c 304-205 b c ) down to 
the death of C hrysippus, the second founder, then was laid the 
foundation of theory, to which hardly anything of importance 
was afterwards added Confined almost to Athens, the school 
made its way slowly among many rivals Ansto of Chios and 
Htanllus of Carthage, Zeno’s heterodox pupils, Persacus, his 
favourite disaple and housemate, the poet Aratus, and Sphaeius, 
the adMser of the Spartan king Cleomenes, are noteworthy 
minor names, liut the cluef mterest centres about /eno, Cleanthes, 
Chrysippus, wlio m succession built up tlie wondrous system 
What originality it had—at first sight it would seem not much — 
belongs to these thinkers, but the loss of all their works except 
the hymn of Cleanthes, and the inconsistencies m such scraps 
of information as can be gleaned from unmlclligent witnesses, 
for the most part of many centuries later, have rendered it a 
peculiarly difficult task to distinguish with certainty the 
work of each of the three The common standpoint, the relation 
to contemporary or earlier systems, with all that goes to make 
up the character and spirit of Stoicism, can, fortunately, be 
more certainly established, and may with reason be attnbuted 
to the founder 

Zeno’s residence at Athens fell at a tune when the great 
movement which Socrates origmated had spent itself in the 
second generation of his spmtuaJ descendants j 
**** Neither Theophra^us at the Lyceum, nor Xeno- 
crates and Polemo at the Academy, nor Stilpo, who was drawing I 


crowds to hear him at Megara, could be said to have inherited 
much of the great reformer’s intellectual vigour, to say nothing 
of his moral earnestness Zeno visited all the schools in turn, 
but seems to have attached himself definitely to the Cynics; 
as a Cynic he composed at least one of his more important 
works, “ the much admired Republic," which we know to 
have been later on a stumbling-block to the school In the 
Cyme school he found the practical spirit which he divined to 
be the great need of that stirring troublous age For a while 
his motto must have been “ back to Socrates,” or at least 
“ back to Antisthenes ” The Stoics always counted themselves 
amongst the Socratic schools, and Ctinonized Antisthenes and 
Diogenes, while reverence for Socrates was the tie which united 
to them such an accomplished writei upon lighter ethical topics 
as the versatile Persaeiis, who, at the capital of Antigonus 
Gonatas, with hardly anything of the professional philosopher 
about him, reminds us of Xenophon, or even Prodicus Zeno 
commenced, then, as a Cynic, and m the developed system we 
(an point to a kernel of Cymic doctrine to which various pnilo- 
sophemes of other thinkers (more especially Heraclitus and 
Aristotle, but also Diogenes of Apollonia, the Pythagoreans, 
and the medieal stluiol of Hippocrates m a lesser dcgicc) weie 
added Thus, quite apart from the general similarity of their 
ethical doctrine, the Cymes were materialists, they w'cie also 
nominalists, and combated the Platonic ideas, in their theoiy 
of knowledge they made use of “ leason ’ (Aoyos), which was 
also one of their U iding “Uiual conceptions In all thc'e par- 
ticulars Zeno followed them, and the last is the more import int, 
because, Chrysippus having adopted a new eritenon of truth — 
a clear and (listinct perception of sense— it is only from casual 
notices we learn that the elder Stoics had approximated to 
Cynicism in making right reason the standard At the sime 
time. It IS certain that the mam outlines of the characteristic 
physical doctrine, which is after all the foundation of their 
ethics and logic, weie the work of Zeno The Logos, which 
had been an ethual or psychological prmciplc to the C^nlcs, 
received .it his hands an extension throughout the natural world, 
in which Heraclitcan influence is unmistakable Reading the 
Lphesian doctrine with the (>es of a Cyme, and the Cyme ethics 
in the light of Hcracliteamsm, he came to formulate his dis- 
tinctive theory of the universe far in advance of either In 
taking this immense stride and identifying the Cyme “ reason,” 
w'hich IS a law for man, with the “ reason ” which is the law of 
the universe, Zeno has been compared with Plato, who similarly 
extended the Sorratu, “ general notion ” from the region of 
morals — of justice, temper.ance, virtue — to embrace all objects 
of all thought, the verity of all things that arc 

If the recognition of physics and logic as two studies co» 
ordinate with ethics is suffident to differentiate the m.ature 
Zeno from the Cynic author of the Republic, no less 
than from his own heterodox distiple Aristo, the 
elaboration on all sides of Stoic natural philosophy belongs to 
t leanthes, who certainly was not the merely docile and receptive 
intelligence he is sometimes represented as being He earned 
un and completed the assimilation of Heraelitean doctrine, 
but his own eontnbutions w'erc more distinctive and original 
than tlu)se of any other Stoic Zeno’s seemmg dualism of God 
(or force) and formless matter he was able to transform into the 
lofty pantheism which breathes m every line of the famous 
hymn to Zeus Heraclitus had indeed declared all to be m 
flux but we ask in vain what is the cause for the unceasing 
process of his cver-livmg fire It was left for Cleanthes to 
discover this motive (ause in a conception famibar to Zeno, 
as to the Cymes before him, but restricted to the region of 
ethics — the conception of tension or effort The soul of the 
sage, thought the Cynics, should be strained and braced for 
judgment and action, his first need is firmness (efrrovta) and 
Socratic strength But the mind is a corporeal thing Then 
followed the flash of genius this varying tension of the one 
substance everywhere present, a purely physical fact, accounts 
for the diverse destinies of all innumerable particular things; 
It IS the veritable cause of the flUx and process of the universe* 
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Herem lies the key to the entire system of the Stoics, as 
Cleanthes’s epoch-making discovery contimjajly received fresh 
application‘> to physics, ethics and epistemology Other of his 
innovations, the outcome of hiSi crude materialism, found less 
favour with his successor, who declined to follow him in iden- 
tifying the primary substance with fire, or m tracing all ^ itality 
to Its ultimate source m the sun, the “ ruling power ” of tlic 
world— a curious anticipation of scientific truth. Yet under 
this poetical Herailitean mystic the school was tar from 
flourishing The eminent teachers of the time are ^aid to havi 
been Aristo, Zeno’s heterodox pupil, and Arccsilas, who m 
Plato’s name brought Mcgarian subtleties and Pyrrhonun 
agnosticism to bea, upon the intruding doctrine and after 
a vigorous upgrowth it seemed not unlikely to die out From 
all d.inger of such a fate it was rescued b> its third great 
te icher, Chrysippus, “ but for Chiy^sippus there liad been no 
Ponh ” 

Zeno Iiad caught the practical spirit of his age — the desire 
for a popular philosophy to meet uidmdual needs But there 
was another tendency m post Aiistotclian tliought 

rya ppue — authority aaid substitute learning 
for independent research — which grew stronger just in pro- 
portion as the fresh interest in the problems of the universe 
and the zeal for disco vei\ declined — a shadow, wx mav call it, of 
the coming bcliolasUcism thrown a thousand ve^ir^ in .idvancc 
Ihc representative of this tendency, Chn'sippus, addressed 
himself to the* congenial task of assimilating, developing, 
systematizmg the doctrines bequeathed to him, .uid, abovx 
all, securing them in their stereotyped and final form, not 
simply from the assaults of the past, but, as after a long and 
successful career of controversy iud polemical authorship he 
fundlv hoped, from all possible vUack in the future lo his 
personal clwac tcristas can be traced the hair-splitting and 
formal pedantrv which ever afterwards marked the activity of 
the school, the drv repellent techriKal procedure of the Dnlec- 
ticians par excellence^ as thc\ were called He created their 
formal logit and contributed much that was of value to their 
psychologv and episl' mnlogy , but in the mum his work was 
to new-labcl and new-arrangt m every department, and to 
lavish most care and attention on the least important p irts — 
the logic il tei mmologv and the refutation of fallacies, or, as 
his opponents declared, the excogitation of fallacies w^di 
even he could not refute In his Republic Zeno had gone so 
far as to declare the routine eduoalion of the diy (eg mathe- 
matics, grammar, &.c ) to be of no use Such Cynic c ruclit> 
Chrysippus rightly judgeni to be out of keeping w-ith the re- 
quirements of a great dogmatic school, and he Liboured on all 
Sides after thoroughness, erudition and scientific completeness 
In short, Chrysippus made tlic Stotc system what it was, and 
as he left it we proceed to dtsenbe it 

And first we will inquire, What is philosophy? No idle 
gratification of curiosity, as Aristgtlc fabled oi his life intel- 
CtmetfitiQtt I^ctual, fwlnch would be but a disguise for refined 
otPititOf pleasure), no theory divorced from practice, no 
•oBby puisuit of science for its own sake, but knowledge 

so far forth as it can be realized in virtuous action, the 
learning of virtue by exercise and effort and training So 
absolutely is the “rare and priceless wisdom” for which we 
strive identical with virtue itself that the three mam divisions trf 
philosophy current at the time and accepted by Zeno— logic, 
physics and ethics — ^ure defined as the most generic or com- 
prehensive virtue’! How otherwise could they claim our atten- 
tion ? Accordingly Ansto, holding to Cymcism when Zeno 
himself had got beyond it, rejected two of those parts of philo- 
sophy as useless and out of reach — a divergence which excluded 
him from the school, but stnctlv copsistent with hjs view that 
ethics alone is scientific knowledge Of the three divisions 
logic IS the least important, ethics is the outcome of the whole, 
and histoncally the all-important vital element, but the fbun- 
dations of the whole system ar^ best dipcewd in the science of 
nature, which deala pre-emwiEntly with the ipgcrocowfl g^nd the 
tntCFooosti», the universe argi mfui} inchiding natural, t^log^ 
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and an anthropology or psychology, the latter forming the direct 
introduction to ethias 

The Stoic system is in brief (a) materialism, {h) dymamic 
matenali'>m, lastly (i:) monism or pantheism, (a) Ihe first 
of these iliaractcrs is described by anticipation m 
Pluto’s Sophiit (246 C seq ), where, arguing with tliose 
“ who drag cverv thing down to the corporeal” (o-w/aa), the 
Eleatic stranger would fam prove to them the existence ol some- 
thing incorporeal, as fellows “They admit the existence of 
an anmnate body Is soul then something cxi>tent (ewa-ta)? 
Yes And the qualities of soul, as justice and wisdom— are 
they visible and tangible ? No Do they then exist ? Tliey 
arc in a dilemma” Now, however effective agamst Plato’s 
tontempornry Cynics or Atomists, the reasoning is throwTi 
away upon tlic Stoics, who take boldly the one horn of tins 
dilemma lhat qualities of bodies (ind therefore of the 
cxirporcal soul) exist they do not deny, but they assert most 
uncompromismgly that they arc one and all (wisdom, justice, 
&c ) corporeal And they strengthen their position bv takmg 
Plato’s own definition (247 D), namely “ being is that which 
has the power to act or be acted upon,” and turning it agamst 
him For this is only true of Body , action, ,^a<er/a//siif 
exi ept by contact, is inconctiv able , and they reduce 
every form of causation to the efficient cause, whu h iinplxs 
the communication of motion from one bodv' to anotlur Again 
and again, thcicfore, only Body exists Ihc must real rt ilitics 
to Plato and Aristotle had been thougJit and the objects cif 
thought, voSs and vorp-d, whether abstracted from scnsib'es 
or hihcrent in “ matter,” as the mcopiizable basis of all concrete 
existence But this was too great an effort to lust long Suck 
spiriLuahstic theories were nowhere really mairitaui<d after 
Aristotle and outside the circle of his immediate followers The 
re<iction came and left nothing of it all, for five centuries the 
dominant tone of the older and the newer schools alike was 
frankly materuUistic “ If,” says Aristotle, “ then is no 
other substance but the organic substances of nature physics 
will be the lughesl of tli si icnies,” a conclusion ivhich passed 
for axiomatic until the rise of Neoplatonism Fhc inalogucs 
therefore of nwtaphvsital problems must be sougnt in pbvsics, 
particularly that problem of the causes of things for which 
the Platonic idea and the Ptnpatctii “constitutive form 
had been, each m its turn received olutions (6) 

But the doctrine that all existence is confined wfl hin 
the limits of the sensible universe — that thtje is no being save 
corporeal being or body — does not suffice to ihiractenze the 
Stoic system, it is no less a doctrine of the Epicu'-eans It is 
the Idea of tension or tomcity as the essential attribute of body, 
in contradistinction to passive inert matter, wfiich is distinctively 
Stoic The Epicureans leave unexplained the pnmarv' lon,- 
stitution and first movements of their atoms or elemental 
solids, chance or declination may ai count for them Now, to 
the Stones nothing passes unexplained, there is a. reason (A-oyos)^ 
fur everything in nature Everything which exists is at onte 
capable of ai tmg and being acted upon In evervthing that 
exists, therefore, even the smallest particle, there are these 
two prmcipJes By virtn of the passive principle the thmg is 
susceptible of motion and modification, it i*. nutter which 
determines substance (uwta) The letne principle makes the 
matter a guven determinate thmg, eharictcrizing and qualifying 
It, whente it is termed quality (TrotoTT/s) lor all that is or 
happens there is an immediate cause or antecedent, and aa 
“ ( luse ” means “ cause of motion,’ and oplv body can act 
upon body, it follows that this antecedent cause is itself as truly 
corporeal as the matter upon whieh it acts Tnus we arc led 
to re^rd the active onnciple “force” as everywhere cor 
extensive with “ matter/’ as pervading and permeating it, 
and together y/hh A occqpymg fiUwg space This is that 
famous doctrine of universal permeation (Kgatris Si oAou), by 
which the axiom that two liodics cannot occupy same space 
is practically denied Thus that harmony of separate dOctnnes 
lyfiich contributes t® tfie ifiipres^ve ^ipiiplioity of the Stmg 
phyaica is Oftb' attajoed at the oast q£ offaiubng healthy eomnum. 
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sense, for Body itself is robbed of a charactenstic attribute A 
thing IS no longer, as Plato once thought, hot or hard or bright 
bv partaking m abstract heat or hardness or brightness, but by 
containing within its own substance the material of these 
qualities, conceived as air'-currcnts in various degrees of tension 
We hear, too, of corporeal days and years, corporeal virtues, 
and actions (like walking) which are bodies (o-w/xara) Obviously, 
again, the Stoic quality corresponds to Aristotle's essential 
form, in both systems the active principle, “ the cause of all 
that matter becomes,” is that which accounts for the existence 
of a given concrete thing (A.dyo 5 ovfrias) Only here, 
instead of assuming sometliing immaterial (and therefore un- 
\cnfiable), we fall back upon a current of air or gas (TirtC/xa), 
the essential reason of the thing is itself material, standing to 
it in the relation of a gaseous to a solid body Here, too, the 
reason of things — that which accounis for them — is no longer 
some external end to which they are tending, it is something 
acting within them, “ a spirit deeply interfused,” germinating 
and di v eloping as from a seed m the '••eart of each separate thing 
that exists (A,oyos o-Trep/xartKo?) By its prompting the thing 
grows, detelops and decays, while this “ germinal reason,” 
the element of quality in the thing, remains constant through 
all its changes (c) What then, we ask, is the relation between 
the active and the passive principles ? Is there, 
or is there not, an essential disimction between sul>- 
stance or matter and pervading force or cause or 
quality ? Jlcrc the Stoa shows ««igns of a development of 

doctnne 7cno began, perhaps, bv adopting the formulas 

of the Peripatetics, though no doubt with a conscious differ- 
ence, postulating that form was always attached to mitter, 
no less than matter, as known to us, is everywhere shaped or 
informed Whether he ever overcame the dualism which 
the sources, such as they are, unanimously ascribe to him is 
not clearly ascertained It seems probable that he did not 
But we can answer authoritatively that to Cleanthes and Chry- 
sippus, if not to Zeno, there was no real difference between 
matter and its cause, w'liich is alwavs a corporeal cunent, and 
Monism therefore matter, although the finest and subtlest 

on sm. rnatter In fact they have reached the final result 

of un veiled hylo/oism, from which the distinc tion of the active 
and passive principles is discerned to be a merely formal con- 
cession to Aristotl«)*a Ifgacv from his dualisUt doctrine His 
technical tirm Form (cKos) they never use, but always Reason 
or God This was not the first time that approaches had been 
made to such a doctrine, and Diogenes of Apollonu m particular 
was led to oppose Anexagoras, wlio distinguished Nous or 
Thought from every other agmt within the cosmos which is its 
work by postulating as his first principle something which should 
be at once physical substratum and thinking being But 
until dualism had been thought out, as in the Peripatetic school, 
it was impossible that monism (or at any late materialistic 
monism) should be definitely and constiouslv mamtained 
One thing is certain the Sto cs provided no loophole of c‘.caj)e 
by entrcmhmg upon the ” purely matinal” nature of mattci, 
they laid down with rigid accuracy its two chief properties — 
extension m three dimensions, and resistance, both being traced 
back fo force There were, it is true, certain inconsistent 
conceptions, creations of thotight to which nothing real and 
external ( orresponded, namely time, space, void, and the 
idea expressed m language {Ksktciv) But this inconsistency 
was covered by another though each of these might be said 
to be something, they could not be said to exist 

Tlic distinction of force and matter is then something transitory 
and relative Its history will serve as a sketch of the cosmogony 
^ of the btoics, for they too, like earlier plulosopherb 

smogony <. science ” Before there was 

heaven or earth there was primitive substance or Pneuma the 
everlasting presupposition of particular things This is the totality 
of all existence, out of it the whole visible universe proceeds, 
hereafter to be again resolved into it Not the less is it the 
creativ e force, or dcit> , which develops and shapes this universal 
order or cosmos To the question, What is God ? Stoicism rejoins. 
What is God not> In this original state of Ihieuma God and the 
world are abaolntely identical But even then tension, the essential 


attribute of matter, is at work Though the force woi king every- 
where 13 one, there are diversities of its operation coucspoudirg to 
various degrees of tension In this primitive Pneuma there mubt 
reside the utmost tension and heat, lor it is a fact of observation 
that most bodies expand when heated, whence w e infer that there 
IS a pressure in heat, an expansive and dispeisive tendency The 
Pneuma cannot long withstand tins intense pressure Motion 
backwards and forwards once set up goes to cool the glowing m iss of 
fiery vapour and to weaken the tension Hereupon follow s the lirst 

differentiation of primitive substance — ^thc separation of force irom 
matter, the emanation of the world from God The germinal world 
making powers (trirtpfiaTiKol \ 6 yoi) which m virtue of its tension, 
slumbered in Pneuma, now proceed upon their creativ e tti,sk The 
primitive substance be it remembered is not Heiaclitus s fire 
(though Cleanthes also called it flame of tire, ^A(f{) anv mon tlnn 
it is the air or ‘ breath ” of Anaximenes or Diogenes of Apolloma 
Chrysippus determined it, following /eno, to bo ficiy bieatli or 
ether, a spintuahzed sublimed intermediate element llu Cvcle 
of itb transformations and succtsbive condensatioiib constitut< a the 
life of the universe, the mode of existence piopcr to finite ard 
paiticular being For the universe nid all its paitb are only 
different embodiments and stages in that metamorphobis of piim’ 
tive being which Heraelitus had ealled a progress up and down 
(<i 5 l)y Hyo) Ktlru) Out of it IS separated, first, element il fire the 
lire w'hich we know, which burns and (U stroys and tins, ag_m, 
condenses into air or acnal vapour a further step m the downwanl 
path derives water and earth from the solidihealion of an \t 
every stage the degree of tension requisite foi existence is slackintd, 
and the resulting element apiiroachts more and more to ' uurt ' 
matter But, just as one element does not wholly pass over int'J 
another {e g only a part of air is transmuted into water or f trth), 
so the Pneuma itself docs not wholly pass over into the elements 
Ihe residue that remains in original puiity with itb t( iisioii yet 
undimmrdicd is the ether in the highest sphere of the v isible hca c n 
cncirc’ing the world of w hich it is lord and head From the cJc me ril 
the one substance is transformed into the multitude of indiviiual 
things m the orderly universe, which again is itself a living thing 
or being, and the Pneiimi pervading it, and eonditioning life and 
growth cvtiywhorc, is its soul But tliiS pioec ss of diffc rcntiaf mi i& 
not eternal, it continues only until the times of the icsforiti mi 0“^ 
all things For the world which has giown uii will in turn dteai 
The tension which has been relaxed will again be tightene I there 
will be a gradual resolution of things into tie ments and of c Icnu uts 
into the pritnoiy substance, to be consumm ited m a ge mi'll c uifi 
gration when once more' the world will be absorbed m Cod Tl n 
in due order a new cycle of development begins, reproducing the last 
in every minutest detail, ind so on tor ever 

ITie doctnne of Pneuma, vital bit ith or ' spirit ' aro'e ii' tlie 
medical schools Ihe simplest reflection among savages and hvU 
civilized men connects vitality with the air inhiUd m 
respiration the disciphs of Hippocrates without much raeutua 
modifying this primitive belief, txiilaincd the mamte nance of \itil 
w irmth to be tht function of the breath within the oiganism In the 
time of Alexander the Ck at Praxagoras discovered the distuu tion 
between the arteries and the veins Now in tlie coqise the foiiner 
arc (injitv, hence, m the light of these preconceptions thev waie 
deelaiod to be vessels for conveying Pneuma to the different pirts 
of the body A generation afterwards Erasi-jtratus made this th^ 
basis of a new theoiy of diseases and their tieatment Vital spirit, 
inhaled from the outside air, rushes through the arteries till it 
reaches the various centres, especially the brain and the heart, ind 
there causes thought and organic movement But long bcfoie this 
the peculiar character of air Iiad been recognized as something 
intermediate to the corjioroal and the incorporeal when Diogenes 
of Apollonu revived the oul Ionian hylozoisrn m opposition to the 
dualism of Anaxagoras, he made this, the typical cxamjilo of matter 
m the gaseous state, his one element In Stoicism, for the moment 
the two coilceptions are united, soon, however, to diverge— the 
niodiral conception to receive its final development under Gal' n, 
while the philosophical conception, passing over to Philo and othi rs, 
was shaped and modified at Alexandria under the influence of 
Judaism, whcaice it played a great part m the developments of 
Jewish and Christian theology 

The influence upon Stoicism of Heraclitus has been differently 
conceived Subfck would reduce it within very small dimensions, 
but this IS not borne out by the concise histoi y found at f^outrasi io 
Herculaneum {Index here , ed Comparetti, col 4 seq ) Heraclitus 
Ihey substituted pramtive Pneuma for his primitive 
lire, but so far as they are hylozoists at all tliey stand upon the 
same ground with him Moicover, tho commentaries of Cleanthes, 
Aristo and Sphaorus on Hcrachtean writings (Diog Laer mi 174, 
ix 5, 15) point to common study of these writings under 
Zeno Others again {e g Lassalle) represent the Stoics as merely 
diluting and distorting Heracliteanism Bat this is altogether 
wrong, and the proofs offered, when rightly sifted, are often seen to 
rest upon the distortion of Hcrachtean doctnne m the reports of 
later wnters, to assimilate it to tho better known but essentially 
distinct innovations of the Stoics In Heraclitus the constant flux 
18 a metaphyoxcal notion replaced by the interchange of material 
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elements which Chrysippus stated as a simple proposition of physics 
Heraclitus offers no analogy to the doctrine of four (not three) 
elements as different grades of tension, to the conception of fire and 
air as the ‘ form," in Aristotelian terminology, of particulais, nor 
to the function of organinng fire which works by methodic plan 
to produce and preserve the world (irtfp rtxvtitby dS^ fiadlCov M 
y^yitriy K 6 fffiov) Nor, ag.„m, is there any analogy to the peculiar 
Stoic doctrine of universal intermingling (Kpa<rit Si 8 \ou) Ihe 
two active elements interpenetrate the two lower or more relaxed, 
winding through all parts of matter and so pervading the greater 
masses that there is no mechanical mixture, nor yet a chemical 
combination, since both " force ” and ' matter " retain their relative 

characters as before Even the distinction between " force ” and 
matter " — so alien to the spuat of Heraclitus — is seen to be a 
necessary conscqiienee Once assume that every character and 
property of a particular thing is determined solely by the tension 
in it of a current of Pneuma, and (since that which causes currents 
in the thing cannot be absolutely the same with the thing itself) 
Pneuma, though present m all things, must be asserted to vary 
indefinitely m quantity and intensity So condensed and coarsened 
IS the indwelling air-current of inorganic bodies that no trace of 
elasticity or life remains, it c mnot even afford them the power of 
motion all it can do is to hold them together ((rweicrutit Svya/xit), 
and, in technical language, I^neumi is present m stone or mctil 
as a retaining principle (»{is - hold), ixplaining the attributes 
of continuity and numerical identity (irwexv xoi fivmn 4 va) which 
even these natural substances possess In plants ag iin ond all 
the vegetable kingdom it is manifest as soim thing far purer and 
possessing gn ater ter sum, called a ‘‘ natuie," or principle of growth 
{(pvrrts) Further, a distinction was drtwn uetween irrational 
animals, or the biutc creation, and the rational, i e gods and men, 
leaving room foi a divergence, or rather development, of Stoic 
opinion The oldei uithontu s e onceded a vital principle, but denied 
a soul, to the brutes amm ils, they say are 0 a but not f/uil/vxa 
Later on much evidence goes to show that (by a elivergencc from 
the ortheidox standard pcrhajis due to Platonic influence) it w-’S i 
Stoic teiii t to concede a soul tliou„h not a rational soul throughout 
the immil kingdom To this higher manife'^talion of Pneuma can 
be triced bade the espnts animaiix ' of Descartes and Leibnitz, 
w Inch coiitmiK lo play so gi eat a part eve n in Le ck< The umv ersal 
picscncc of Pneuma was eonfiimed by obserystion A cerhun 
warn th, akin te) the vihil he it of organic b« ing, ‘•e erns to be found 
in inorganic nature vaponi s from the e'’ t th , hot spi mes, sp vi ks froi i 
the flint were claimed as the last itnmanfc of Pneiimr not yet itterly 
slackened and cold They appealed also to the v i locitv and elil ita- 
tion of aeriform bodies to whirlwinds and inflated balloons Ihe 
logos IS quick, and powerful, and shinnr thin any two edged 
sword, pu re mg eve nto the dividing asundei of tlie joints and m irreiw 
1 elision itself Ucanthes defined '’s a ficiy stroke irvpus) 

111 Ins li^mn to Zeus lightning is the symbol ot elivnie activity 
Take the fund iineiital jirojiertus ot boelj — extension '’nel resistance 
The former resedts from distmee but distances, or dimensums, 
arc straight lines, te lines ot greatest te nsion locpor rera/utyv) 
Tension produces dilatation, oi mcrctsc m distinct Resistance, 
again, is explained by cohesion, whieii implies bmehiig loice Agon, 
the primary substance has lectilimai motion in two due el ions back 
warcis and foi wards, at once a condensation, which jtrexluees cohesum 
and substance, and a dilatation, the can've ot extension ind qualities 
How near this comes to tlio scicntifie truth of attraclum and lejinl 
Sion need liirdly be noted hrom the astronomers the Stoics 
borrowed their* picture of the univeisc — a plenum in tliei lorm of a 
senes of layeis or conccntnc rings, first the elements, then the 
planetary and stellar spheres, missed round the eaitli as centre— a 
picture which dominated the imagination of men liiom the days of 
Liidoxus down to those of Dante or even Copernicus As to the 
physical constitution of bodies, they were content to reproduce the 
Peripatetic doctrine with slight modifications m eletnl, of hardly 
any importance when compared with the change of spint m the 
doctrine taught But they rarely prosecuted rese irches m physics 
or astronomy, and the newly created se leiiecs ot bieilogy and compara- 
tive anatomy received no a<kquate recognition from tlicm 


If, however, m the science of nature the Stoics can lay claim 
to no striking originality, the case is elifterent when we come 
to the science of man In the rational creatures — 
aye oogy — Pneuma is manifested m a 

high degree of purity and intensity as an emanation from 
the world-soul, itself an emanation from the primary sub- 
stance of purest ether — a spark of the celestial fire, or, 
more accurately, fiery breath, which is a mean between fire 
and air, characterized by vital warmth more than by dryness 
The physical basis of Stoic psychology deserves the closest 
attention On the one hand, soul is corporeal, else it would have 
no real existence, would be incapable of extension in three 
dimensions (and therefore of equable diffusion all over the body), 
incapable of holdmg the body together, as the Stoics contend^ 


that it does, herein presenting a sharp contrast to the Epicurean 
tenet that it is the body which confines and shelters the light 
vagrant atoms of soul On the other hand, this corporeal thing 
IS veritably and idtntically reason, mind, and ruling pnnnplc 
(Aoyos, vovs, T^yc/iouiKoi ), m Virtue of its divine origin Clean h'’s 
can say to Zeus, '' We too arc thy offspring," and a Senm ; m 
calmly insist that, if man and God are not on perfect equali^' , 
the superiority rests rather on our side What God is for i he 
world that the soul is for man The Cosmos must be conce^ od 
as a single whole, its variety being referred to valuing ^tig-s 
of condensation m Pneuma So, too, the human soul nns* 
possess absolute simphcitv, its varving functions lacing r .n- 
ditioned by the degrees or species of its tension It fnilo i s 
that of “parts" of the soul, as previous thinkers im 
there can be no question, all that can ( onsistcntl) be raamtainul 
IS that from the centre of the bod\ — the heart — seven distim t 
air-currents are discharged to various organs, which are '-o 
many modes of the one soul s activity ^ 1 he ethical conscqucnci > 

of this position will be seen at a later stage With this psy- 
chology is intimately connected the Stoic theory 
of knowledge From the unity of soul it follows 
that all psychical processes — sensation, assent, 
impulse — proceed from reason, the ruling part, that r to 
sa\, there is no stnfe or division the one rational soul ih i 
has sensations, assints to judgments, is impelled toviijs 
objects of desire just as much as it thinks or reasons i 
that all these powers at once reach full maturity ihe sjlI 
at first IS void of content, in the emhrvo it has not dcvelopi u 
bevond the nutritive principle of a plant (^10-15) at birth 
the “ ruling part ’ is a blank tablet, although ready prep ut 1 
to receive writing Ihis excludes all possibility of innate ui'’ us 
01 any faculty akin to intuitive leason Ihesouneof ah our 
knowledge is experience and discursive thought, which mimp 1- 
latcs the materials of sense Our ideas are copied from sto^ J- 
up sensations No otlacr theory was possible ujion the 
foundation of the Stoic phy sics 

Note the paralli 1 between the maciocosni and the inicioio m 
The soul of the work! fills ind jicnc bates it 111 hki maniiti i le 
human soul pnvadcs and bieathes through ill the boJ , iiilo-m ag 
and guiding it, stamjmig tlio nun with his tsscntial ehiracti- < 
rational Ihere is in both iliki a luhng pait, though this is itu 1 
in the human heart at the lentre— not m the biam, as the ..11 dot v 
of the celestiil etlur would suggest Pi ully, the same lauM i 
relaxation of tension aceounts for sleep, dee ly and de ith ol m ui ai i 
for the uissolution of tnc world, after deith tlu disemliodic i s >v\ 
can only mamkim its sepaiate existence, even for i Inniti d In, i 
by mounting to th it region of the universe w hieU is ikin to its no 1 c 
It was a moot point whether all souls so our\i\e, as Lhauiu a 
thought, or the souls of the wise and good ilonc , whieh was t le 
opinion of Chrysippuo, in any eeisc, sooner ti 1 ibr individiial ouls 
arc meiged in the soul of the umvirse, fiom whieh tin v proeec n 1 
The lelatiou of the soul of the universe lo Ood is quite char it 
IS an inherent propertv, a mode of His aetivit} an clfluencc or 
emanation fiom the fiery ether which suirouncls the umv r-t , 
pi netrating and permc itiiig it A Stoic might coii'-istently in un- 
tam that World Soul, I’rovidence, Drstiiiy and (icrminal Rea^m 
arc not mire synonyms, for they express different aspects ol O'ld 
elifterent illations of God to things Wo find ourselves on thi veige 
of a system of abstractions or attributes turned into entities ' 
as barien as any i xcogitatcd in medieval limes In a cut am 
sense Scholasticism began with Chrysippus To postulate different 
substances as imdcilying the different forces of nature woulel lu\e 
been to surrender the fundamental thought of the system it 

really ts — tlic Pneuma — neither increases nor diminishes but its 
modes of working, its different currents, ean be convtiii"' Lly 
distinguished and enumeiated as evidence of so many distinct 
attributes 

One inevitable consequcnco of materialism is that subject and 
object can no longer be regarded as one in the act of perception, as 
Plato and Aristotle tended to assume, however imper- _ , 

fcctly the assumption was carried out 1 ho presumj)- 
Uon of some merely external connexion, as between any otlier 
two corporeal things, is alone adimssibk, and some foim ol the 

* These derivative powers include the five senses, speech and the 
reproductive faculty, and they bear to the soul the relation of 
qualities to ^ substance The ingenious essav of Mr R D Archer 
Hmd on thA Platonic psychology (Journ of Phil x 120) aims at 
establishing a parallel unification on the spiritualistic side, ct 
Rep X 6x2 A 
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refiresentAUve bypothcsta ea 3 Uy called in to accovoit lor 

perception The Stoics explained it as a traaismission of tlie pci^- 
ctjvert quality of tiie object, by means of thi «!ense organ, into the 
percipient's mind, the quality transmitted appearing as a distnrb- 
anct. *or impreaeiOB upon the corporeal surface of that " thmkmg 
tiling,” the soul bight 13 taken as the tvpieal seiree, A comc^ 
p< ncil of riys diverges from the pupil of the cyt, so that it-» base 
covers the object seen In sensation a pnsentation is conveyed, 
by an air-cuironl, from the sense organ, here the eye, to the mmd, 
« e the soul’s " ruling part " m the breast tJie presentation, besides 
attesting its own existence gives furtlicr mforraatiou of its object — 
visiblt colour or size, or whativec be tlie quality 111 the thing seen 
That Zeno and Cleauthes crodcly compared this pnsentition to 
the iraprcs'aon which a seal bears upon wax, vith protuberances 
and indentations, w hilo Chrysippus more prudently detqrnuncd rt 
vaguely as an occult modihcation or “ mode '' of miiul, is an interest- 
ing but iU)t intiinMcally important detail But the mmd is no mere 
passive rceipient of impressions from wthout, in the view of the 
Stoics Thoir analysis of sensation suiquofica it to react, by a 
variation m tension, against the ourront from tlie sense organ 
and this is the mind s assent or dissent, which is inseparable from 
tlu sense presentation The contents of cxptiicnee are not all 
alike true or \T.hd hallucination is possible, here tlic Stoics join 
issue with Fpicurusc It 13 necessary, thirefore, that assnit should 
not 1 h given mdiscnnunatoly , we must determme a criterion of 
truth, a special formal test whereby reason may recognize die 
mertly pliusiblo and hold fast the tiue lu an earlier age such 
an inquiry wbuld have seemed superfluous To Plato and Aiistotlc 
the nature and operation of tliought and reason constitute a Huffi- 
cient criterion Since their day not only had the of^sitioa between 
sense and reaxoa broken down, but the reasoned scepticism of 
P>rrho and Aretsilaus had mule the imposhibility of attaining 
tiuth the primary condition of well being Yet the standard which 
ultimately foim^i acceptance in the Stoic school was not put forward, 
la that form, by its iounder Zeno we have reason to believe, 
adopted the Cyme Logos for his guidance to truth as well as to 
morality As a disciple of the Cymes he must have started with a 
tlieory of knowledge somewhat like that developed m the third part 
of Plato H ! hMetetu^ (joi C seq ) — that simple ideas are given by 
sense, whereas ‘ opinion,” which is a comjilex of simple idtas, only 
becomes knowledge when joined with Logos We nuiy lurther 
suppose that the more obvious of PI ito’s objections had led to the 
coircction ol ” reason ” into right leason ” However that may 
bo, it is certain from Anstotlc (Nic Lth vi i j, it }4b, 17) that virtue 
was defined as a habit ” m accordance with right reason, and 
from Diog Leer vii 54 that the eirlier btoics made n^ht reason 
the standard of trutli The law which regulates our action is thus 
the ultimate criterion of what we know— practical knowledge being 
understood to be of paramount importance But this criterion 
wis open to the persistent atbicks of Fpicureans and Academics, 
who made cU-vr (i) that reason is dependent upon, if not derived 
from, sense, and (2) that the utterances of reason lack consistency 
Clu-ysipmus, thirefore, conccdetl something to his opponents when 
lu substituted for the Logos the nt w standards of st ns ition {ataffiftrn) 
and general conception (irpdxipf u “ anticipation, t e the gem nc 
type formed in the mmd unconsciously and sjpontaneously) At the 
same time he was more clearly defining and safeguarding his jirede- 
cessors' position For reason is eonsistc lit m the guicral concqitions 

wherein all men agree, btcaus< m all alikt they arc of syontaneons 
growth Nor was the term sensition snfflciently denmte The 
. same Chrysippus fixed upon a certain characteristic 
of true pre-seiitations, which he denoted by the much 
**’" * disputed term ‘ apprehensive ” {KaraXtiirriKii tpopratria) 
Provided the sense organ ana the mind be healthy, provided an 
external object lie reallj seen or heard, the presentation, m virtue 
of its clearness and distinctness, has the power to extort the assent 
winch it always lies in our power to give or to withhold 

Formerly this technical phrase was explained to mean " the 
jiercejition which irresistibly comimls the snlrjcct to assent to it 
as true But this, though apparently supported by bextiis Empin- 
ous {Adii Math vii 257), w quite erroneous, for the presentation 
is called Kara\tiirr 6 v , as well as >niTaA»jirr»d> ipwraala, so that beyond 
all doubt it IS something which the percipient subject gra^s, 
and not that which gra&jis or '' lays hold of "^the percipient Nor, 
again, is it wholly satisfactory to explain KaraAijirriK^ as virtually 
passive, ‘ apjirehensible," hke its opposite iKardKifirros, for wc 
finil iyTi\r]irriK^ rww tnroKtifiiyaiy used as an alternative phrase 
(ibid vii 248) It wxMild seem that the perception intended to con- 
stitute the standard of truth is one which, by producing a mental 
counterpart of a really existent external thing, enables the pereipient, 
in the very act of sense, to ‘ lay hold of " or apprehend an object 
111 virtue of the presentation or sense impression of it excited m his 
ow n mind The reality of the external object is a necessary condi- 
tion, to exclude hallucinations of the senses, the exact correspondence 
between the external object and the internal perceptis also necessary, 
but naturally hard tc secure, for how can wo comjiaFe the two ? 
The external object is known only ui perception. However, 'kb® 
yonngcr Stoics endeavoured to ^oet th^ assaults of their pem»t«at 
critic Carneades by suggesting various modes ol tepting a stogie 


presentation, to see whether it weire eonsie-t«ak with others, espefnalljr 
xueh as occurred m groups, &c , indeed, soine wmt w f'w as to atkl 
to the dehnitjon ‘ coming from a real object and exactly corresnood- 
mg with it ” the clause jirovided it encounter no obstacle ^ 

The same criterion was available for knowledge derived more 
Uyrcctly from the intellccL Like all materialists, the Stoics con 
only distinguish the scnsiblo from the intelligible as _ . 

thinking when the external object w present {aW 0 dvf<T 0 af) " 

and thinking whtai it is absent The product 

of the latter kind includes memory (though this is, upon a 
strict analysis, something intermediate), and conceptions or general 
notions, under which were confusedly claswjd the products of 
the imaginative faculty The work of the mmd is sttn first m 
” assent if to a true presentation the risijlt is ’ simple appreban 
sum ” (iturd\rfil/ti this btanda m close relation to the KwrahmuK'n 
^wtuvla, of winch it is the necessary complement) , if to a falsG or 
unapprclumKive jircsontation, the lewilt is opinion ” (6<lia), alwajs 
deprecated as akin to error and ignorance, unworthy of a wise man 
These jirocesses are conceivable only as ' modes " of mind, changes 
m the huul's substance, and the same 19 true of the higher conceptions, 
the jnoducts ol generalization But the btoics were not slow to 
exalt tlic part of reason which seizes upon the generic cjuahties, 
the es*jentiai nature of things Wlicrc sense and reason conflict 
it IS the latter that must decide One isolated ” apiirehcnsion,' 
however firm its grasp, does not constitute knovvlecfge or science 
, it must be of tht firmest, such as rt ason cannot sliake, 
and, further, it must bo woiked into a system of such apprehensions 
wluth tan only be by the minds exercising tlie habit (tfo) oi 
attaining truth by continuous tension Heic the work of leason 
IS assinul itod to the foicc which binds together the parts of an 
inorgame body and resists their sejiaration There is notliuig more 
In the onler ox tlie universe than extended mobile Ixxhts and force's 
in tension in these bodies bo, too, m the order of knowledge then 
is nothing but sense and the force of reason maiutaming its tension 
and connecting sensations and ideas in their propel sequence Zeno 
eomjxvred se-usation to the outstretched hantl , flat and ojjen ben<ling 
the fingers was assent, the clenched fist was simple apprehension,” 
the mental grasp of an objtet, knowledge was tins cUnched hst 
tightly held in the othoi liand The ilhistralioii is valuable for the 
light it throws on the essential unity of div i rso iiih llcctual operations 
as well as for enforcing oiiee more tlie Stoic doctrine that tlifierent 
grades of knowledge are dificrcnt grades of tension t^ood and 
evil, virtues and vices, remarks Plutarch, are all capable of being 
‘ perceived ", sense, this common basis of all mental activity, is a 
sort of touch by w toch the ethereal Pneuma which is the soul s 
substance recognizes and measures tension 

With tlus exjxisitiou we hvvc already invaded the province of 
logic To tlus the btoics assigned a mi&ccllany of studies— rlwtoiie, 
dialectic including gramniar, in addition to formal 
logic — to all of which their industry made eontiibutions t-ogic 

Some of their innovations in grammatical tfrinuiology have lasted 
until now we still speak of oblique cases genitive dative ‘accusa- 
liv'c, of verbs active (oped), passive (Hittio), neuter (owSertpa), by the 
names they gave Iluir eoireetionb and fancied improvements ct 
the Aristotelian logic are mostly useJess and pedantic Judgment 
(a^foijoa) they dchuixl as a complete idea capable ol cxpiessiou ui 
language {Kt^rhy avTort\ti) and to distinguish it from other 
enunciations, as a wish or a commend, they added which is eithei 
true or false " 1 rom simple judgments they piocecdcd tei compoutul 

judgments and dc*claicd the hypothetical syllogism to be the normal 
type of reason of wluch the categoiical syllogism is an abbreviation 
I’erliaps it is worth while to quote their treatniLut of the categories 
Aristotle made ten, all co-ordinate to sierve aa lieads of piodica 
tion under wluch to eolleet distmct scrajis of infoimatiou respecting 
a subject jirobably a man For this the Stoics substituted foui 
iutnma genera all subordinate eo that each in turn is more precisely 
determmed by the next f hey are Something 01 Being determined 

as (i) substance or subject matter (2) essential quality te substance 
qualified, (3) mode or chance attribute * e qualified substance in a 
CIS lam condition (w«» txif) atid lastly, (4) relation or relative 
mode (in full mroKflfitvor yothv vrpis rl yon (Ixor) -The zeal wath 
which the school prosecuted logical inquiries had one jirielital 
result — they could use to perfection the unrivalled weapon of an- 
alysis Its chief employment was to lay things bare and sever them 
from their surroundings, in order that they might be eontemjilated 
in their simplicity, with rigid exactness, as objects of thought, 
ajjart from the illusion and ex.iggeration tliat attends them when 
presented to sense and imagination fbe very perfection and 
precision of this method ooBstantly tempted the lator Stoics to 
abuse it for the systematic depreciation of the objects analysed 
The ethical theory of the Stoics stands in the closest connexion 
with their physics, psychology and cosmology A critical account 
of it will be found in the article Etmiob It may be . 

briefly summarized here Socrates had rightly i>a*d 
that Virtue is Knowledge, but be had not definitely shown in what 
this knowledge consists, nor had his immediate successors, the 
Cynics, niadc any serious attempt to solve the difficulty The 
StxHcs not oflly drew np an elaborate scheme of duties, but also 
I cryatalUzed ikhm theory in « general lav, nfinwiy that trot guednsa 
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les in the knowledge of nature and is obtained by the exercise of 
ieason The most elementary part of nature is pure ether, which 
s possessed of divine reason Tins Reason even non-rational 
aan uneonsciouslv manifests in his mech iincal or instinctive actions 
i^hich tend to the preservation of himself The truly wise man 
/ill therefore live as much ai possible in conformity with nature, 

I f nature uncorruptod by tile cirois of sticicty) and tliou^b as 
u individual and part of the whole not master ot his fate will yet 
lave self contiol even m the midst of misfortune and pam All 
vil passion is dne to erroneous judgment ind moibid conditions 
f mind which may be divided into chronic ailments (rotr/ffiara) 
nd inhrmities (ippuHrr’^juaTa), t e into permanent or temporary 
liborders In centrist to the Cyrcnaics and the tpicurcans, the 
iloics denied that plcasuie is actually or oufeht to be tlu object of 
lumin activity The non rational man aims at stlf presma- 
lon, and the wise man will imitate him deliberalcly and vhen he 
ads he will suffer with equanimity 1 o him the so-called ‘ goinls 
tg hcallli wealth Ac ) are “ incblicrent " (aSidi^opa) , oinct, Uc must 
ivc he wiIlcKLicibc his icasoning faculty upon Ihcni aud will 
cgaid somi <is prcfcied {irpor)yfi.4pa) and others as to be’ rcjectul ' 
iiro-rrpoTiyuei/a) but iic will not regard either class as possessed of 
n intrinsic value fue end ot action is, tlien lore a harmoiuous 
onsistent life ‘ aceoidmg to nature xiid (cf Ikiaelitus) anorde'Jctl 
inity of actio 1 Virtue is its own gcuid, the lugh< st exercise eif 
cison is its own perfection It follows (i) tint pleasure being 
[uitc outside the pale is not the object but merely m tiriyfwptia 
accninpammenl) of virtuous action and ( 2 ) that there is within 
he circle of vutuc, no degree \n acliem is suuoly viituous or 
lOt , it cannot be more or le ss v irtuous The result of this the ory of 
thics is of grcit value as cmphasi7ing the imjioitince ot a sjs- 
ematic view of couduct but it fail to resolve s ili ficlonly the great 
locratic paradox that evil is the icsult of ignoranee tor even 
hough thov attempt to subslantiale (lie idea of icsponsibihty by 
aamt umng th it ignorance is voluntaiv the v c innot finu uiy aa<-\\er 
0 the L^^ucstion whethei some men miy not be without the aipacity 

0 choose le irmog (Imt sec F nuf s Hi’itorv Stoics) 

la then view of man’s social rcLitions the Stoics arc greatly 
a idvance of preceding scliooL We saw that vutuc is a liw 
whieh governs the universe tint which Reason 
^nTaahm ordaiu must be accepted as binding upon 

the particle of reason which is m each one of us 
Juman law euines into existence when men recognize tins 
ibligatiou, justice is therefore natural md not something 
nerely conventional Iht opposite temlerides to allow to 
he individual responsibility and freedom, and to demand 
>f him obedient e to law, are both features of the svstem, but 
n virtue even of the freedom which belongs to him qua ratioiul, 
le must recognize the society of rational beings ot which he is a 
nember, and subordinate his own ends to the ends and needs 
►f this sotiKy I hose who own one law are citizens of one 
tate, the city of Ztus, in whu h men ind gods have their dwcll- 
ng In that eiL> all is ordamed by reason woiking intelligently, 
nd the members exist for the sake of one another, theie is an 
ntimatc connexion (o-u/iiru^tia) between them which makes 

II the wise and virtuous fnends, even if peisonvllv unknown, 
ind leads them to contribute to one another’s good iluir 
ntereourse sliould find e\pn ssion in justice, m friendship, m 
amilv and political life But practically the Stoic philosopher 
dways had some good excuse for witnch awing from the narrow 
lohtieal life of the eitv m which he found himself The cir- 
umstances of the time, such as the ckeiv of Greek <it>-)ife, 
he foundation of lan^e terraonal stite, under ihsolute Greek 
ulers which lollowed upon Alexander’s conquests, and after- 
vards the rise ol the world-empire of Ronu , aided to dev( lop 
he leading idea of Zeno’s Republic There lie had anticipated 

1 state without family life, without law courts oi e 01ns, without 
>ehools or temples, m which all differences of nationality would 
36 merged in the common brotherhood 01 man Ihis cos- 
nopolitan citizenship remamecl all through a distinctive Stoic 
iogma, when first announced it must have had a powerful 
nfluenee upon the minds of men, diverting them from the 
distractions of almost parochial politu s to a Ixiundless vista 
There was, tlien, no longer any difference between Greek and 
oarbanan, between male and female, bond and free All are 
members of one body as partaking in reason, all are equally men. 
Mot that this led to any movement for the abolition ol slavery. 
For the Stoics attached but slight importance to external cw- 
cumstances, since only the wise ina« is really free, and aU the 
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unwise are slaves Yet, while they accepted slavery as a per- 
manent institution, philosophers as wide apart cw? Chrysippui 
and Seneca sought to mitigate its evils m practice, and urged 
upon masters humanitv in the treatment of their slaves 

The religious problem had peculiar interest for the sihool 
which discerned God everywhere as the ruler and upholder, 
and at the same time the law, of the world that 
He had evolved from Himself The physical ground- 
work lends a religious s^inction to all moral duties, and 
Cleanthes’s nohh h) mn is evidence how far a system of natural 
religion could go m providing satisfaction for the cravings of 
the religious temper — 

“ Mf)st glorious of immortals O Zeus of manv names almighty 
and everlasting sostrtign of nature dirtctmy all in accordance 
with law thee it is fitting that all mortals shonkl address . Thct 
all this univursc, as it rolls circling round the caitli obeys whereso- 
ever thou dost guide aud gladlv owns tin sway bucli i inmister 
thou holde-.t in thv in\iueiblc hands — the two edged fiery e\er- 
hving thunderbolt under whose stroke all natnre shudders No 
work upon e.irth is wrought apart front thee lord nor through tho 
divme e-thoresl sphere not upon the set, save onl\ whatsoever 
deeds witkcd men do m tluir own foolishness N iv thou kuowebt 
how to mtlvfc even the rough smooth, and to bring oulei out of 
disordei , and things not friendly are friendly m thy sij ht Fcrr 
so hast thou htled all things togethtr the good with the e\al tliat 
there might be one eternal law over all Dylivti meu Irom 

fell ignoiaiice Banish it, father from their soul, and grant them 
to ol t un wisdom, whereon rcJying thou rulest all things ^with 

just ICO *’ 

To the orthodox theology of Greece and Rome the system 
stood in a twolold relation, as cntujsm and rationalism Th.it 
tlie popular religion contained gross errors hard!) needed to be 
pointed out Ihe foinis of worship were known to be trivial 
or mischievous, the mv Lhs urxwortii). or immoial But Zeno 
declared images, shrines, temples saciifuts, privcrs and 
worship to be of no avail A reallv ai cept iblc pr.t) ti, he taught, 
c.in onl} have refereme to a vntuous and dtvout mind God 
is best worshipped m the shnne of the hcirt !>> the desire to 
know and obtv Hun At the simc time the Stoics felt at 
libert} to defend and uphold the truth m polytheism Not 
only IS the primitive substance Ciod, the om supreme bemg, 
but divinity must be iscribcd to Ills manifest itions — to the 
heavcnl> bodies, which arc conceived, like Plato s created 
gods, as the highest oi rational bemgs, to the forces of nilurc, 
even to deified men, and thus the world was peopled with 
divine agcniits Mouovcr, the lu^tlis vven ralionabzcJ and 
allegorized, whieh was not m cither ease an original procedure 
The sc anil for a dtepor hidden meaning beside live literal one 
had been begun b\ Democritus, Empedocles tlie Sophists 
and the Cynics It icmained for Zeno 10 carrv this to a much 
greater « xU nt vud to seek out or invent “ n iliiral pnneiples ' 
(Auyea (jivaiKol) .uxd moral idcoxs in all the legends and m tlie 
poetry of Homer and Husiud In this sense he was tlie 
pattern if not the “ tathei ’ of all such as allegorize and re- 
concile Ttjmolog;. w IS pressed into tlie service, aaad the 
wildest conjectures as to the mcaumg of names did dutv as a 
basis for nn thologu al explanations The two f ivountc Stoic 
heroes were Hercules and Ulysses, and nearly every scene m 
their adventures was made to disclose some moral significance, 
Iv«istlv, the practice of divination and the consul- 
tation of oraths affoided a means of common le lUon 
between God and man — a concession to popular beliefs 
which ma> be expUmeel when we reflect that to the faith- 
ful divination was sometlung as essential as confession and 
spinUidl direction to a devout Catholic now, or the studv and 
interpretation of Scripture texts to a Protestant (Tiiysippua 
did his best to recomile the superstition with his own rational 
doetnne of strict causation Omens and portents, he explained, 
are the natural symptoms oi certain occurrences There must 
be countless indications of the covu’se of Providence, for the 
moat part unubservedy the meaiung of only a few havmg 
become known to men. His opponents argued, “ if all events 
are foreordamedi dinnatjon is superfluous! ” , he replied that 
both divination and our behaviour under the warnings' whicb 
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It affords are included in the chain of causation Even here, 
however, the bent of the system is apparent They were at 
pains to msist upon purity of heart and life as an indispensable 
condition for success m jwrophesying and to enlist piety in the 
service of morality 

When Chrysippus died (01 143 = 208-204 b c ) the structure 
of Stoic doctrine was complete With the Middle Stoa we 
enter upon a period at first of comparative maction, 
stoa^^ afterwards of internal reform Chrjsippus’s im- 
mediate successors were Zeno of Tarsus, Diogenes of 
Scleucia (often called the Babylonian) and Antipater of Tarsus, 
men of no originality, though not without ability, the two last- 
named, however, had all their energies taxed to sustain the 
conflict with Cameades {qv) This was the most formidable 
assault the school ever encountered, that it survived was due 
more to the foresight and elaborate precautions of Chiy'sippus 
than to any efforts of that “ pen-doughty ” pamphleteer, 
Antipater (KaXa/xo^oas), who shrank from opposing himself in 
person to the eloquence of Carneades The subsequent history 
testified to the importance of this controversy The special 
objects of attack were the Stoie theory of knowledge, their 
theology and their ethics The physical basis of the system 
remamed unchanged but neglected, all creative force or even 
original research m the departments of physics and metaphysics 
vanished Yet problems of interest bearing upon psychology 
and natural theology continued to be discussed Thus the 
cycles of the world’s existence, and the universal conflagration 
which terminates each of them, excited some doubt Diogenc s of 
Seleucia is said to have wavered in his belief at last, Boethus, 
one of his pupils, flatly denied it He regarded the Deity as 
the guide and upholder of the world, watching over 11 from 
the outside, not as the immanent soul within it, for according 
to him the world was as soulless as a plant We have here a 
compromise between Zeno’s and Aristotle’s doctrines But 
in the end the universal conflagration was handed down without 
question as an article of belief It is cleir that the activity 
of these teachers was chiefly directed to ethics they elaborated 
fresh definitions of the chief good, designed either to make yet 
clearer the sense of the formulas of Chry^sippus or else to meet 
the more urgent objections of the New Academy Cameades 
had emplusized one striking apparent inconsistency it had 
been laid down that to choose what is natural is man’s highest 
good, and yet the things chosen, the “ first objects according to 
nature,” had no place amongst goods Antipater may have 
met this by distinguishing “ the attainment ” of pnmarv' natural 
ends from the activity directed to their attainment (Pint 
De Comm Not 27, 14, p 1072 F), but, earlier still, Diogenes 
had put forward his gloss, viz “ The end is to calcuhte rightlv 
in the selection and rejection of things according to nature ” 
Archedemus, a contemporary of Diogenes, put this m plainer 
terms still “ The end is to live m the performance of all fitting 
actions ” {vavra ra KaOyKOvra eirireXovyrai ^rjv) Now it is 
highly improbable that the earlier Stoics would have sant.tioned 
such interpretations of their dogmas The mere performance 
of relative or imperfect duties, they would have said, is some- 
thing neither good nor evil, the essential constituent of human 
good is Ignored And similar criticism is actually passed by 
Posidonius “ This is not the end, but only its necessary con- 
comitant, such a mode of expression may be useful for the 
refutation of objections put forward by the Sophists ” (Car- 
neades and the New Academy ?), ‘ but it contains nothing 
of morality or well-being ” (Galen, De Plac Htpp et Plat 
p 470 K) There is every ground, then, for concluding that we 
have here one concession extorted bv the assaults of Cameades 
For a similar compromise there is express testimony “good 
repute ” (evSo^ia) had been regarded as a thing wholly indiffer- 
ent in the school down to and including Diogenes Antipater 
Was forced to assign to it “ positive value,” and to give it a place 
amongst “ things preferred ” (Cic De -fin 111 57) These 
modifications were retained by Antipater’s successors Hence 
come the mcreased importance and fuller treatment which 
from this time forward fall to the lot of the “external duties” 


^ (Ka^Kovra) The rigour and consistency of the older system 
became sensibly modified 

To this result another important factor contributed In all 
tjhat the older Stoics taught there breathes that enthusiasm 
for righteousness in which has been traced the 
earnestness of the Semitic spirit, but nothing ® 
presents more forcibly the pitch of their moral idealism than 
the doctrine of the Wise Man All mankind fall into two 
classes — ^the wise or virtuous, the unwise or Wicked — the ois- 
tmction being absolute He who possesses virtue possesses it 
whole and entire, he who lacks it lacks it altogcthci To be 
butahand’s-breadth below the surface of the sea ensures drown- 
ing as infallibly as to be five hundred fathoms deep Now the 
wise man is drawn as perfect All he does is right, all his opinions 
are true, he alone is free, rich, beautiful, skilled to go\cm, 
capable of giving or receiving a benefit And his h.^ppiness, 
since length of time cannot increase it, falls m notl mg short of 
that of Zeus In contrast with all this, we have a picture of 
universal depravity Now, who could claim to ha\e attained 
to the sage’s wisdom ? Doubtless, at the first founding of the 
school Zeno himself and Zeno’s pupils were inspired with this 
hope, they emulated the Cynics Antisthenes and Diogenes, \vho 
never shrank out of modesty from the name and its responsi- 
bilities But the development of the system led them gradually 
and reluctantly to renounce this hope as they came to rcalix-e 
the arduous conditions involved Zeno indeed could hirdly 
have been denied the title conferred upon Epicurus Cleanthes, 
the “second Hercules, ’ held it possible for man to attain to virtue 
Irom anecdotes recorded of the tricks placed upon An, to and 
Sphimis (Diog Laer vii 162, 117) it mw be inferred thit the 
former deemed himself infallible m his opinions, i e set up foi a 
sage, Persaeus himseif, who had exposed the prctcn'-ions of 
Aristo, IS twitted vitli having failed to conform with the peiieet 
generalship which was one trait of the wise man when he 
allowed the citadel of Corinth to be taken by Aritus (Athon n 
102 D) The trait of infallibility especially proved h^rd to 
establish when successive heads of the school serioush differed 
m their doe tunc Ihe prospect became daily more distint, 

and at length faded away Chrysippus (declined to call himself 
or any of his contemporaries a sage One or two such man fest t- 
tions there may have been — Socrates and Diogenes? — but the 
W'lse man was rarer, he thought, than the phoenix If h s 
successors allowed one or two more exceptions, to Diogenes of 
Seleucia at any rate the sage was an tinreali/ed ide.il, as we Igarn 
from Plutarch {De comm not 33, T076 B), who docs not fail 
to seize upon this extreme View Posidonius left even Socrates, 
Diogenes and Antisthenes m the state of progress toward'- \ irtuc 
Although there was m the end a reaction from this modtfica- 
extreme, yet it is impossible to mist ike the bearing Hoas ia 
of all this upon a prrctical system of morils So Practice 
long as dialectic subtleties and exciting polemics afforded 
foexl for the intellect, the gulf between theory and prac tice 
might be ignoicd But once let this system be presented to 
men in earnest about light living, and eager to profit liv what 
they are taught, and an ethic il reform is inevitable Conduct 
for US will be sep.irated from c onduet for the sage We shall be 
told not a’ways to mutate him Ihere will be a new law, dwell- 
ing specially upon the “ external duties ” required of all men, 
wise or unwise , and even the siiflic lency of \ irtue for our happi- 
ness may be questioned The introducer and expositor of such 
a twofold morality was a remarkable man Born at Rhodes 
c 185 B c , a citizen of the most flourishing of Greek states and 
almost the only one which yet retained vigour and freedom, 
Panaetius lived for years in the house of Scipio Afneanu'' 
the younger at Rome, accompanied him on embassies and cem- 
aigns, and was perhaps the first Greek who in a private cap icilv 
ad any insight into the working of the Roman state or the 
character of its citizens I^ater m life, as head of the Stoic 
school at Athens, he achieved a reputation second only to that 
of Chrysippus He is the earliest Stoic author from whom 
We have, even indirectly, any considerable piece of work, 
as books 1. and 11 of the De offietts are a rkhau^i^ in Cicero’s 
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fa‘;h’on, of Panaetius “ Upon External Duty ** {irepl rov 

KaOvKOX TO?) 

Ihe intioduction of Stoicism at Rome Avas the most momen- 
tous of the many changes that it saw After the first sharp 
collision with tnc jealous) of the national authorities 
found a ready acceptance, and made rapid progiess 
amongst the noblest families It has been well said 
that the old heroes of the republic were unconscious Stoics, 
fitted by their narrowness, their stern simplicity and devotion 
to dut) for the almost Semitic came stness of the new doctrine 
In Greece its insensibility to art and the ciilt'vation of life was 
a fatal d( feet, not so with the shrewd men of the world, desirous 
of qu?hf)ing as advocates or jurists It supplied them with an 
incentive to scientific research in archaeology and grammar, it 
penetrated jurisprudence until the belief m the ultimate identity 
of the JUS gentium with the law of nature modified the praetor’s 
edicts for centuries Even to the prosaic religion of old Rome, 
with its narrow original conception and multitude of burden- 
some rites, it became in some sort a support Scaevola, following 
Panaetius, explained that the prudence of statesmen had est b- 
libhed this public mstitut on m the service of order midway 
betiveen the errors of popular superstition and the barren truths 
of enbghtened ph’lo^ophy Soon the influence of the pupils 
reacted upon the doctrines taught Of speculative interest the 
ordinary Roman had as little as may be for abstract discussion 
and controversy he cared nothing Indifferent to 1 he scientific 
basis or logical development of doctrines, he selected from 
various writers and from difltrent schools what he found most 
servueable All had to be simplified and disengaged from 
technical subtleties fo attrict his Roman pupils Panaetius 
would naturally choose '•imple topics susceptible 
naaei ua rhetorical treatment or of applicat.on to indi- 
vidual details He was the reprcson+ative, not mcrelv 
of Sto.cism, but of Greece and Greek literature, and would 
feel pride in introducing its greatest masterpieces amongst 
all that he studied, he valued most the writings of Plato Ho 
admired tne classic style, the exquisite purity of language, the 
flights of imagination, but he admired above all the philosoph) 
He mirks a reaction of the genuine Hellenic spirit against the 
narrow austerity of the first Stoics Zeno and Chrysippus 
had introduced arep(*llent technical terminology, their writings 
lacked every grace of sbde With Panaetius the Stoa became 
eloquent he did his best to impiove upon the uncouth words 
in vogue, even at some slight cost of accuracy, eg to disc ird 
TTpnijyix.u w for iv-xjjtjcrrov, or else designate it “ so-called good,” 
or even simply “ good,” if the context allowed 

The part Panaetius took in philological and historical studies is 
char iclcustic of the nun We know much of the results of these 
studies, of his philosophy technically wc know \ciy little He 
wnote only upon ethics where historical knowledge would be of 
use Cr.itcs of Mallus one of his teachers aimed at fulfilling the 
high functions of a " critic ” according to his own definition — that 
the Cl uic must acquaint himself with all rational knowledge Panae- 
tius uas competent to pass judgment upon tl e critical divination” 
of an Aristarchus (who v as pci haps himself also a Stoic) and took 
an interest in the rest or it ion of Old Attic forms to the text of 
Plato just then theie had been a movement towards a wider and 
moi-e liberal education by which even contempoiary Epicure uis 
were alfccled Dio/ems the Babylonian had written a treatise 
on language and one entitled The Jaws Along with grammar, 
which had been a prominent branch of study under Chrysippus 
philosophy history geography chionology and kindred subiccts 
( amc CO be recognized as liclcls of -ictmly no less thin philology 
proper It has been recently cstabnshc d that Polj Inus the historian 
wa'- a Stoic and it is clear that he was grea"^lv influenced bv the fmm 
of the system which he learned to know in the society of Scipio and 
Ins friends, from Panaetius ^ Nor ii? it imY>robable that works of 
the latter served Ciceio as the ongmals of his De republtca and De 
le^ibus - Thus the gulf between Stoicism and the later Cymes 
who were persistently hostile to culture, could not fail to be widened 


^ Ilirzel Untersuch ii 841 seq Polybius’s rejection of divina- 
tion is decisive See e g his explanation upon natural causes of 
Scipio the Elder’s c^turc of New Carthage "by the aid of Neptune,” 
X II (cf X 2) F Voigt holds that in VI 5, I, Tiffty trifiois ruv 
4 uAo(r<l*t.>K IS an allusion to Panaetius 

^ This at leeist, is maintained bv Schmekel 


949 

A wave of eclecticism passed ovci ill the Creek schools in the ist 
century b c Platonism and sceptic) m li id left undoubted traces 
upon the doctrine of such a reformer as lb aaetius lie 
had doubts about a general confl igralion , possibly (he Bclecticlam 
thought! Aristotle w is ri^^ht in aflirrung the clcrnilj of the present 
order of the world He doubted the entire system of divination 
On these points his discijflcs Posidonius and Hecato seem to have 
reverted to orthodoxy But m ethics his innovations vvcic more 
suggestive and fertile He separated wisdom as a theoretic virtue 
from the other three which he called practical Herato slightly 
modified this showing that precepts {etuphnara) are needed for 
justice and temperance also lu mack them scientific virtues reserv- 
ing for his second class the uiisocntific virtue (aOfwp/jros iperh) of 
courage together with health strength and such like " excellen- 
cies " Further Panictius had maintained tliat pleasure is not 
altogether a thing indifferent there is a natural as well as an 
unnatural pleasure But if so, it would follow that since pleasure 
IS an emotion apathy or erachciation of all emotions cannot be un- 
conditionally required The gloss he put upon the definition of tlio 
end was " a life in accordance with the promptings given us bv 
nature ", the terms are all used by older Stoics but the individual 
nature {thuv) seems to be emphasized Prom Posidomus the last 
representative of a comprehensive study of nature „ , - , 
and a subtle erudition, it is not surprising that we get Boaidoaiua 
the follovv>ng definition the end is to live in contcrrpl ition of the 
reality and order of the universe promoting it to the best of our 
power and never ltd astray by the irrational part of the soul Iho 
heterodox phrase with which this definition ends ixnnts to innova- 
tions m psychology which were undoubtedly real and import int, 
suggested by the difficulty ot mimtaiiung the essential unity of the 
soul Panaetius had referred two faculties (those of speech and of 
reproduction) to animal impulse and to the vegetative ' nature 
(4»if<r»s) respectively \et the older btoics held that this (pvaxs was 
cliangcd to a true soul {rpvx'h) at birth I’osidomus, unable to 
explain the emotions as ' judgments ’ or the effects of judgments 
postulated like Plato an iiTational princqile (including a concupis- 
cent and a spmtcd element) to account for them although he 
subordinated all these as faculties to the one substance of the soul 
lodged in the heart 1 his was a serious departure from the pnnciples 
of the system, facilitating a return of latir Stoicism to the dualism of 
tiod and the world rea on and the in ilional part in man winch 
Chrysippus had striven to surmount 

Yet m the general approxiiuition and fusion of opposing views 
which had set in the Stoics fared far better than nval schools 
Their system became best known and most widely used by indi- 
vidual eclectics All the assaults of the sceptical Academy load 
failed, and within fifty years of the deeth of Carneach*s his degener- 
ate successors, unable to hold their ground on the question of the 
criterion, had capitulated to the enemy Antioehus of Ascalon, the 
protessed restr.rer of the Old Academy, taught i medley of Stoic 
and Penpatetic dogmas, which ho boldly asserted Zeno hao first 
borrowed from his school The wide diffusion of Stoic phraseology 
and Stoic modes of thought may be seen on all hands — m the 
language of the New Testament wiiters, in the compendious his 
tones of philosophy ” industriously circulated by a host of waters 
about tins time (cf H Diels, Doxographx graeci) 

The writings of the later Stoics ha\e come down to us, if not 
entire, in great part, so that Seneca, C omutus, Persius, Luc an, 
Epic tetus, Marcus Aurelius are knowm at first hand 
They do not profess to give a scientific exposition 
of doctrine, and may therefore be dismissed some- 
what briefly (see EpicrrtTus and Marcus Aurelius) We 
learn much more about the Stoic system from the scanty frag- 
ments of the first founders,* or even from the epitomes of D'o- 
genes I^ertius pnd Stobaeus, than from these writers They 
testify to the restriction of philosophy to the practical sid and 
to the increasing tendency, ever since Panaetius, towards a 
relaxation of the rigorous ethical doctrine and its approximation 
to the form of religious conviction This finds most marked 
expression m tlie doctrines of submission to Providence and 
universal philanthropy Only in this way could they hold them 
ground, however insecure!), m face of the religious reaction of 
the ist century In passing to Rome, Stoicism quitted the 
school for actual life The fail of the republic was a gam, for it 

8 Woiks of Posidonius and Ilccato loave served as the basis of 
extant latin treatises Cicero De atvtnaiwne perhaps De naiura 
thorum i 11 , comes in part from Posidonius, Ciceio De fintbus, 
111 and Seneca De beneficits 1 -iv , from Hccato who is also the 
source of Stobaeus Eel eth 11 no Cf H H Fowler, Paneutn et 
Hecaionis fragmenta (Bonn 1885) 

Cf C Wachsinuth Cot imentahones IT de 7 enone CiUensi et 
Chanthe Assto (CTollingen 1874) Baguct s Chrysippus (Louvain, 
1822) ia unfortunately very incomplete 
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released 60 nasUch mtellectaal activity from civic duties The life 
and death of Cato fired the imagination of a degenerate age m 
which lie stood out both as a Roman and a Stoic To a Jong line 
of illustrious siiccessors, men bite Thrasea Paetus and Helvidms 
Priscus, Cato bequeathed his resolute opposition to the donvi- 
nant power of the times, unsympathetic, impracticable, but 
fearless m demeanour, the}' were a standing reproach to the 
corruption and tyrajan) uf their age But when at first, under 
Augustus, the empire rcstoresd order, philosophy became bolder 
tand addressed every class m society, public lectures and spiritual 
direction being the two forms m which it mainly showed activit} 
Boolcs of direction were written by Scxtxus in Greek (as after- 
wards by Seneca in Latin), almost the only Roman who had the 
ambition to found a sect, though m ethics he mainly followed 
Stoicism His contemporary Papinus Pabianus was the popular 
lecturer of that day, producing a powerful effect by his denun- 
ciations of the manners of the time Under Tiberius, Sotion and 
Attains were attended by crowds of hearers In Seneca’s 
time there was a professor, with few hearers it is true, even m a 
provincial town uke Naples At the same time the antiquarian 
study of Stoic writings went on apace, tspecjally tliose of tlie 
earliest teachers — Zeno and Aristo and Cltanthes 
Seneca is the most prominent leader in the direction which 
Roman Stoicism now took His penetrating intellect had 
mastered the subtleties of the b}’stera of Chrysippus, 
•aeca seldom appear m his works, at least without 

apologyj Incidentally we meet there with the doctrines of 
Pneuma and of tension, ol the corporeal nature of the virtues 
and the affections, and much more to the same effect But his 
attention is claimed for ph^^>lcs cliiefly as a means of elevating 
the mind, and as making known the wisdom of Providence and 
the moral government of the world To reconcile the ways of 
God to man had been tlie ambition of Chrysippus, as we know 
from Plutarch’s criticisms He argued plausibly that natural 
evil was a thing indifferent — that even moral evil was required 
in the divme economy as a foil to set off good The really difficult 
problem why the praspenty of the wicked and the calamity 
of the just were permitted under the divme government he met 
m various ways sometimes he alleged the forgetfubiess of 
higher powers, sometimes he feU back upon the necessity of 
these contrasts and grotesque passages in tlie corned) of human 
life Staeea gives the true otoic answer in h*s treatise On 
Providence the wise man cannot really meet with misfortune, 
all outward calamity' is a divine instrument of training, designed 
to exercise his powers ard teach the world the mdifference of 
eocttrn.il conditions In the soul Seneca recognizes an effluence 
of the divine spirit, a god m the human frame; in virtue of this 
be maintains the essential dignity and internal freedom of man 
m c\ cry human being Yet, in striking contrast to this orthodox 
tenet IS his vivid conception of the weakness and misery of men, 
the hopeles-sncss of the stn^gle with evil, w'lether m society 
or m the individual Thus he describes the bodv (which, after 
Epicurus, he call? the flesh) .as a mere husk or fetter or prison 
of the soul, with its departure begins the soul’s tnie life 
Sometimes, too, be writes as if he accepted an irrational as well 
as a rational part of the soul In ethics, if there is no novelty 
of doctrine, there is a surprising change m the mode of its applica- 
tion The ideal sage has receded, philosophy comes as a 
phvsiciin, not to the whole but to the sick We learn that 
there are various classes of patients m “ progress ” (w-powoir^), 

1 c on then wav to virtue, makmg pamful efforts towards it 
The first stage is the eradication of vicious habits evil ten- 
denaes are to be corrected, and a guard kept on the corrupt 
propensities of the reason Suppose this achieved, we have 
yet to stniggle with single attacks of the passions irascibility 
may be cured, but we may succumb to a fit of rage To achieve 
tins stcond stage the impulses must be trained m such a wav that 
the fitness of things indifferent may be the guide of conduct. 
Even then it remains to give the will that property of rigid 
mfallibilitv without which we are always liable to err, and this 
must be effected by the training of the judgment Other 
peculiarities of the later Stoic ethics arc due to the condition 


of tlie times In a time of moral corruption and oppressive 
rule, as the early empire repeatedly became to the privileged 
classes of Roman society, a general feeling of insecurity led 
the student of philosophy to seek in it a refuge against the 
Vicassitudes of fortune which he da ly beheld The less any one 
man could do to interfere in the government, or even to safe- 
guard his own life and property, the more heavily the common 
fate pressed upon all, levelling the ordinary distinctions of (lass 
and characte r Driven mw ards upon themselves, they employed 
their energy m severe self-exammation, or they cultivated 
resignation to the v ill of the universe, and towards their fellow 
men forbearance and forgiveness and humility, the virtues of 
the philanthropic disposition With Seneca this resignation 
took the form of a constant meditation upon death Timid b> 
nature, aware of his impending doom, and at times justly 
dtssatisfied w^ith himself, he tries all means of reconcilmg him- 
•>tlf to the idea of suicide The act had alw.ays been accounted 
allowable m tlie school, if circumstances should call for it 
mdecd, the first three teachers had found such circumstances 
in tlie mfirmity of old age But their attitude towards the 
“ way out ” ii^ayniY^) of mcurable discomforts is quite unhke the 
anxious sentimentalism with which Seneca dwells upon death 

JFrom Seneca we turn, not without satisfaction, to men of 
sterner mould, such as Musomus Rufus, who certainly deserves 
a place beside his more illustrious disciple. Epic- 
tetus As a teacher he commanded umversal “*** 
respect, and wherever we catch a glimpse of his activity 
he appeals to advantage His philosophy, however, is yet 
more concentrated upon practice tlian Seneca’s, and in ethics 
he IS almost at the position of Aristo Epictetus testifies 
to the powerful hold be acquired upon his pupiL, each of whom 
felt that Musomus spoke to his heart The practical conclusion 
of his plulosopLy is that he must cheerfully accept the inevitable 

In the lile and teachmg of Epictetus this thought bore 
abundant fruit The beautiful charactci which losc superior to 
weakness, poverty and slave’s estate is also presented o i m 
to us m the Discourses of his disciple Arrian as a model ^ “* 

of religious resignation, of forbearame and love towards our 
bretliren, that is, towards all men, since God is our common 
father With him even the “ physical basis ” of ethics tikes the 
form of a religious dogma — the providence of God and the 
perfection of the world Wc learn that he regards the Sow/iwi' 
or “ guardian angel ” as the divine part in each man , sometimes 
It IS more nearly conscience, at other times reason. His ethics, 
too, have a religious character He begms with human wc.ikness 
and man’s need of God whoso would become good must first 
be convinced that he is evil Submission is enforced by an 
argument which almost amounts to a retractation of the difference 
between thmgs natural and thmgs contrary to nature, as under- 
stood by Zeno Would you be cut off from the univeise ? he 
asks Go to, grow healthy and rich But if not, if you are a 
part of it, then become resi^fied to your lot Towards this goal 
of approximation to Cynicism the Later Stoics had all along been 
tending Withdraviral from the active duty of the worl(l must 
lead to passive endurance, and, ere long, complete indiffer- 
ence Musomus had recommended marriage and condemned 
umsparingly the exposure of infants Epictetus, however, 
would Imve the sage hold aloof from domestic c.ires, another 
Cyme trait So, too, m his gre^it maxim “ bear and forbear,’' 
tlie last IS a command to refrain from the external advantages 
which nature offers 

Epictetus is marked out amongst Stoics by his renunciation 
of the worldf He is followed by a Stoic emperor, M Aurebus 
Antoninus, who, though m the world, was not of it ^ 

The Meditations give no systematic exposition of 
belief, but there are many mdications of the religious spirit 
we have alreadv observed, together with an almost Platomc 
psychology hollowing Epictetus, he speaks of man as a 
corpse bearing about a soul, at another time he has a threefold 
division— (i) body, (5) soul, the seat of impulse ('irvev/taTtov), 
and (3) vovs or intelligence, the proper ego In all he wntes 
there IS a vein of sadness . the ffux of all thmgs, the vanity of 
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lild^ ate tuoQ^bts whida perpetuaily remr^ nkxDg with resignation 
to the will 4^ God and forbearance towards others, and tjie 
rdigions ioaiging to be rid of the burden and to depart to Giod 
ThcsKj peculiar«tiQS m M Antoninus muy perhaps be explained 
m fiarmony witJi the older Stoic tcadung; bttt, when taiicen m 
cQimexmn with the rwe of Neoplatonism and the revival of 
superatrtion, they are certainly sagawficant- None of the ancient 
systems fe!U so rapidly as the Stoa It had just touched the 
highest point of practical morality, and m a generation after 
Jif Antoninus there is hardly a professor to be named Its most 
Venable lessons to the world were preserved in ChriBtiamty, 
hut the grand samplicity of its monism slumbered for fifteen 
centunes )before it was revived by Spinota 

LiTEKAroHS. — 'The tocst modern authority i«! Zeller, Pktl d Grtech 
m pt 1 hni od», i8a<9) — Ei\g trans 6/(5*f5, by Ituchel (1870), and 
Ecleches, vyS F AUeyue (1883) Fuithcr may be cited F Ravais 
son Eisxi^ sur le sloictsme (Paris, 1850) , M Hein/c-, Die Lrhre vom 
Logos (Oldenburg, 1872), H Siebeck, U ntersuckuM^en zur Pfnl d 
Grttchen (Halk, 1873), and Gesch d Psychaiogte, 1 2 (Gotha, 1884), 
R Hirzel, ‘ tne Eatwicklnng dor stoisch Vhd , ‘ in UntersuchuHgtn 
zu Ciceros St.hytften, 11 i-^06 (Leipzig, 1882), Ogtreau, Essai sur le 
systdme des Stoiciens (Pans, 1085), L Stem, Die Psychologie dcr 
?loel, 1 p 11 (Berlin, 1886-1888) A C Pearson, The fragments of 
Zena and Ci&mtiuis (London, 1091), A Schmckel, Dte Phtlosophie 
der tHtUkren Stoa (Bwlia, 1892), A Bonhuficr, L^icJet und die Stoa 
(StuttigarL 1890), Dta Lt^ik des S/oi/ew (btuttg<u-t, 1894), 

A Dyroff, Dte EthiU der atten Stoa (Berlin, 1897) Indispcns 
aMe to the student arc H Diels, Doxographt graect (l^hn, 
J von Ainun, 6lawarM»n veteruni Jragnienta, i-m (Leipzig, 
1903 1905) (R. D H ) 

STOKE NEWINGTON, a north-eastern metropolitan borough 
of liondon, hnglaiid, bounded E b\ Hackney and W by 
Islington, and extending N to the boundar) of the comity 
of London IVjp (1901), ^1,217 It is mainly occupied by 
small villas On its westtrn boundary, adjoining Green Lanes, 
kes (.hssoid Pirk (54 acres) and outside the laorth-western 
boiund.irj is Finsbury Park (115 acres) In Church Street is 
the ancient parish church of St Mary, laigdy restored, but 
still Ixjaring the stamp of antiquity, opposite to it stamh a 
new churdi in Decorated stj le by Sir Culbert Scott In the 
aorth of the borough are the mam waterworks and reservoirs 
of the New River Company, though tJie waterway oontinues 
to a head m it^asbury Stoke Newington is partly m the 
north division of the parhamentary borough of Hackney, but 
the district of South Hornsei', miluded m tine municipal 
borough, IS in the Hornsey division of Middlesex The borough 
council consists of a mayor, 5 aldermen and 30 count illors 
Area, S63 5 acres. 

BTOKB-ON-THENT, a market town and mumupal and 
parliamentary borough of Stidfordshire, England, on the upper 
Trent, in the heart of the Potteries district Pop (1901), 
30,4458 This was the population of the separate hor-ough of 
Stokt-upon-Trent (area, 1882 acres) which existed until 1910 
In j9q 8 arrangementb were made whereby Stoke-upon-Treait, 
Burslem, P'enton, Hanley, Longton and Tunstall should be 
amalganaated as one borough, under the name of Stoke -un- 
Trent, from tlie 31st of March 1910 The new corporation 
consists of a mayor, 2O aldermen and 78 councillors Stoke is on 
the North Staffordshire railway, 146 m north-west from London 
by the London <k North-Western railway , and on the Grand 
Trunk (Irent and Mersey) Canal, The prmripsd public build- 
ings m the old town of ^ofce are the town liaJl, with asMimbly 
rooms, kw library and art gallery, fite market hall, the Minton 
memorial btuWmg, coataujing a ^ciiool of art and science, the 
free library and museum, and tlie Niarth Staffordshire infirmary, 
ftmnded m 1815 at Eitruna, and removed to its present site m 
1868 The head offices of the North Staiftordshife ILiilwiv 
Company are here. Four large firm<» manufacturing evory 
vaincty of art china and iBartheoware alone employ over 5000 
hands Coal-nHnmg and iron and machiae manufactures are 
idso earned on A statue commemorates Josiah Wedgwood, 
bom at Biir&lem m iJ3o, hut other famous names m the 
pottery traide are more intimately ccmnectcd with Stoke Thus 
JofiiahSpodc the second was bom heu'e an 1754, and had a gre.T 
house at Penkhulh fke west4eri) outiskiirts of Stoke He 


entered mto partnershro wsti the ( opelaads, who bontaraed hi* 
Irusiness Herbert Mmton <1793-1858) was the founder of 
another of the Itscge works The pirliatnicnlary borough 
returns one memher ' 

111 the Domesday Survey rrf 1086 half the rhurch of Stoke and 
lands m Sbica are said to haive' belonged to Robert of Stafford 
Part of Stoke <Sloche or St»ca) at Hus time belonged to the 
Crown, smte the royal estate of J*enculla (now Penkhull) was 
mduded within its bounds Frequent references to the parish 
church of Stoke are found durmg the 14th and 15th oentunes 
Contemporary writens from 1787 onwards describe Stoke as a 
market town, but the official evident e states that the market 
nghts were not acquired unfal 1845 Since then the market 
days have been Saturday and Monel ly Stolce-npon-Trent 
became the railway centre and head of the pachameutarN 
borough of Stokc-upon- Trent, comprising the whole of the 
Staffordshire Potteries, which was iTcated by the Reform Bill 
of 1832 In 1874 It was incoiporatedas a muninpaJaty . From 
1833 to 1885 Stol^ returned two members to parliamenL From 
the early i7tli century, if not earlier, port clam and earthertwore 
manufactories existed at Stoke-upon-irent, but they remanud 
unnoticed until in 1686 Dr Plot wrote his sur\ey of Stafford- 
shire In the middle of the i8th century there was a great 
mdustrial development m the Pottery distni L 

See John Ward The Borough of Stohe-upon-Trent (Lomton, 1843) 
STOKE POGES, a village m the south of Buckinglumshne, 
England, 3 m N of Slou^i, famous for its tonncMon with the 
poet riionus Gray The church of St Giles has portions of 
Norman, Early Fnglish, and later dates, and contains a fine 
Decorated c.iiiopied tomb and brasses of membtis of the famih 
of Molcyns A passage or cloister leading towards the ancient 
manor-liousc contains some good original stamcd-gl uss windows 
Griy IS buried beside his mother in the churchyard, and thcie 
IS a monument to his memory in the adjacent 'Stoke Park 1 he 
churchy'urd is generall)^ considered to be the original of the poet’s 
Eligy tn a Country Churchyard , and the manor house finds 
mention in his La«g West End Cottage, where he often 

stayed, remains m altered form as Stoke Court Burnham 
Beeches (yn), now preserved to public use, and a Livounte 
resort of the poet, are 3 m distant to the north-west 
STOKES, SIR GEORGE GABRIEL, Bart (1819-1903) 
British mathematician and physicist, was the youngest son of 
the Rev Gabriel Stokes, rector of Skreen, Co Sligo, where he 
was born on the 13111 of August 1819 After attending schools 
m Dublin and Bristol, he matriculated in 1837 at Pembroke 
College, Cambridge, where, four years later, on graduating as 
senior wrangler and first Smith’s prizeman, he was elected to a 
fellowship This he bad to vacate by the statutes of that society 
when he Hxamed in 1857, but twelve years later, under new 
statutes, he was re-ele* ted, and retained his place on the founda- 
tion until 1902, when, on the day before he entered on his 
eigktv-fourth year, he was elected to the mastership But he 
did not long enjoy this position, for he died at Cambridge on the 
1st of February in the fdlowing year In 1849 was appouiU d 
to the Lucasian professorship of mathematics in the uniwrsity, 
and on the ist of June 1899 jubilee oT his appointment was 
celebrated at Cambridge m a brilliant ceremonial, wbich was 
attuided by numerous delegates from European and American 
universities On that occasion a commemorative gold medal 
was presented to him by the chancellor of the university, and 
marble busts of hmi by^ Hamo Thorny croft were formafft offered 
to Pembroke College and to the university by Lord Kelvin 
S r George Stokes, who was created a baronet in 1889, further 
served his luuvcrsity by representing it m parliament from 1887 
to 1892 Dunrwa portion of this period (1885-1890) he was 
president of the Roy d Society, of which he had been one of the 
secretaries since 1854, and thus, being at the same time Lucasian 
profesior, be united m himself three offices which had only once 
before been held by one man, Sir Is*vac Newton, who, however, 
did 1 oi liold all three simultaneously 
Stokes was the oldest of the trio of natural phflosophers. 
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Clerk Maxwell and Lord Kelvin being the other two, who espea- 
ally contnbuted to the fame of the Cambridge school of mathe- 
matical 'physics m the middle of the 19th century His ongmal 
work began about 1840, and from that date onwards the great 
extent of his output was 6nly less remarkable than the bril- 
liance of its quality The Royal Society’s catalogue of scientific 
papers gives the titles of over a hundred memoirs by him 
published down to 1883 Some of these are only brief notes, 
others are short controversial or correctn e statements, but many 
are really long and elaborate treatises In matter his work is 
distinguished by a certain definiteness and finality, and even of 
problems, which when he attacked them were scarcely thought 
amenable to mathematical analysis, he has in many cases gnen 
solutions which once and for all settle the main principles 
This result must be ascribed to his extraordinary combination 
of mathematical power with experimental skill, for with him, 
from the time when about 1840 he fitted up some simple 
physical apparatus m his rooms in Pembroke College, mathe- 
matics and experiment ever went hand in hand, aiding and 
checking each other In scope his work covered a wide range 
of physical inquiry, but, as Alfred Cornu remarked m his Rede 
lecture of 1899, the greater part of it was concerned with waves 
and the transformations imposed on them during their passage 
through various media His first published papers, which 
appeared m 1843 and 1843, were on the steady motion of incom- 
pressible fluids and some cases of fluid motion, these were 
followed m 1845 ^^y one on the friction of fluids m motion and 
the equilibrium and motion of elastic solids, and m 1850 by 
another on the effects of the internal friction of fluids on the 
motion of pendulums To the theory of sound he made several 
contributions, including a discussion of the effect of wind on the 
intensity of sound and an explanation of how the intensity is 
influenced by the nature of the gas in which the sound is pro- 
duced* These inquiries together put the science of hydro- 
dynamics on a new footing, and provided a key not only to the 
explanation of many natural phenomena, such as the suspension 
of clouds in air, and the subsidence of ripples and waves in 
water, but also to the solution of practical problems, such as the 
flow of water m rivers and channels, and the skin resistance of 
ships But perhaps his best-known researches are those which 
deal with the undulatory theory of light His optical work 
began at an early period in his scientific career IIis first papers 
on the aberration of light appeared in 1845 1846, and were 

followed m 1848 by one on the theory of certain bands seen m 
the spectrum In 1849 he published a long paper on the dynami- 
cal theory of diffraction, m which he showed that the plane of 
polarization must be perpendicular to the direction of vibration 
T\*o years later he discussed the colours of thick plates, and in 
1852, in his famous paper on the change of refrangibility of light, 
he described the phenpmenon of fluorescence, as exhibited by 
fluorspar and uranium glass, materials which he viewed as 
having the power to convert invisible ultra-violet rays into rays 
of lower periods which are visible A mechanical model, illus- 
tiatingthe dynamical principle of Stokes’s explanation was shown 
in 1883, during a lecture at the Royal Institution, by Lord Kelvin, 
w ho said he had heard an account of it from Stokes many years 
before, and had repeatedly but vainly begged him to publish it In 
the s ime year, 1852, there appeared the paper on the composition 
and resolution of streams of polarized light from different sources, 
and m 2853 an invcstig ition of the metallic reflection exhibited 
b y certain non-mctallic substances About i86o he w as engaged 
in an inquiry on the intensity of light reflected from, or trans- 
mitted through, a pile of plates, and m 1862 he prepared for the 
British Association a valuable report on double refraction, which 
marks a period in tlie history of the subject m England A 
paper on the long spectrum of the electric light bears the same 
d itc, and was followed by an inquiry into the absorption spec- 
trum of blood The discrimination of organic bodies by their 
optical properties was treated m 1864, and later, in conjunction 
with the Rev W Vernon Harcourt, he investigated the relation 
between the chemical constitution and the optical properties 
of various glasses, with reference to the conditions of trans- 
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parency and the improvement of achromatic telescopes A still 
later paper connected with the construction of optical instru- 
ments discussed the theoretical limits to the aperture of micro- 
scopical objectives In other departments of physics may be 
mentioned his paper on the conduction of heat in crystals (1851) 
and his inquiries in connexion with the radiometer, his explana- 
tion of the light border frequently noticed m photographs just 
outside the outline of a dark body seen against the sky (1883), 
and, still later, his theory of the Rontgen rays, which he suggested 
might be transverse waves travelling as innumerable solitary 
waves, not m regular trams Two long papers published m 1849 
— one on attractions and Clairaut’s theorem, and the other on 
the variation of gravity at the surface of the earth — also demand 
notice, as do his mathematical memoirs on the critical values 
of the sums of periodic series (1847) and on the numenc-al calcula- 
tion of a class of definite integrals and infinite senes (1850) and 
his discussion of a differential equation relating to the breaking 
of railway bridges (1849) 

But large as is the tale of Stokes’s published work, it by no 
means represents the whole of his services m the advancement 
of science Many of his discoveries were not published, or at 
least were only touched upon in the course of his oral lectures 
An excellent instance is afforded by his work m the theory of 
» spectrum analysis In bis presidential address to the British 
Association in 1871, Lord Kelvin (Sir William Thomson, as he 
was then) stated his belief that the application of the pnsmatic 
analysis of light to solar and stellar chemistry had never been 
suggested directly or indirectly by any other savant when 
Stokes taught it to him in Cambridge some time prior to the 
summer of 1852, and he set forth the conclusions, theoretical 
and practical, which he learnt from Stokes at that time, and 
which he afterwards gave regularly m his public lectures at 
Glasgow These statements containing as they do the physical 
basis on which spectrum analysis rests, and the mode in which 
it is applicable to the identific ation of substances existing in the 
sun and stars, make it appear that Stokes anticipated Kirchhoff 
by at least seven or eight years Stokes, however, m a letter 
published some years after the delivery of this address, stated 
that he had failed to take one essential step m the argument 
(not perceiving that emission of light of ck finite refrangibility 
not merely permitted, but necessitated, absorption of light of 
the same refrangibility), and modestly disclaimed “ any part 
of Kirchhoff’s admirable discovery,” adding that he felt some 
of his friends had been over-zealous m his cause It must be 
said, however, that English men of science have not accepted 
this disclaimer in all its fullness, and still attribute to Stokes the 
credit of having first enunciated the fundamental principles of 
spectrum analysis In another way, too, Stokes did much for 
the progress of mathematical physics Soon after he we.s elected 
to the Lucasian chair he announced that he regarded it as part 
of his professional duties to help any member of the university 
m difficulties he might encounter in his riathematical studies, 
and the assistance rendered was so real that pupils were glad 
to consult him, even after they had become colleagues, on 
mathematical and physical problems m which they found 
themselves at a loss Then during the thirty years he acted 
as secretary of the Royal Society he exercised an enormous if 
inconspicuous influence on the advancement of mathematical and 
physical science, not only directly by hiS own investigations, but 
indirectly by suggesting problems for inquiry and inciting men to 
attack them, and by his readiness to give encouragement and help 

Several of the honours enjoyed by Sir George Stokes have 
already been enumerated In addition, it may be mentioned 
that from the Royal Society, of which he became a fellow m 1851, 
he icceived the Rumford medal m 1852 in recognition of his 
inquiries into the refrangibility of light, and later, m 1893, the 
Copley medal In 1869 he presided over the Exeter meeting 
of the Bntish Association From 1883 to 1885 he was Burnett 
lecturer at Aberdeen, his lectures on Light, which were published 
in 1884-1887, dealing with its nature, its use as a means of 
investigation, and its beneficial effects In 1891, as Gifford 
lecturer, he published a Volume on Natural Theology H18 
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acadenucal distinctions included honorary degrees from many 
universities, together with membership of the Prussian Order 
Pour le M6nte 

Sir George Stokes’s mathematical and physical papers were 

E ubhshed in a collected form in five volumes, the first three (Cam- 
ndge, 1880, 1883, and 1901) under his own editorship and the two 
last (Cambridge, 1904 and 1905) under that of Su: Joseph Larmor, 
who also selected and arranged the Memoir and Scientific Corre- 
spondence of Stokes published at Cambridge in 1907 

STOKES, WHITLEY (1830-1909), British lawyer and Celtic 
scholar, was a son of William Stokes (1804-1878), and a grand- 
son of Whitley Stokes (1763-1845), each of whom was regius 
professor of physic in the university of Dublin In his day, 
William Stokes, who was the author of several books on medical 
subjects, was one of the foremost physicians in Europe Edu- 
cated at Trinity College, Dublin, young Stokes became an English 
barrister in 1855, and in 1862 he went to India, where he filled 
sever il official positions In 1877 he was appointed legal mem- 
ber of the viceroy’s council, and he drafted the codes of civil 
and criminal procedure and did much other valuable work of 
the same nature In 1879 he was president of the commission 
on Indian law He returned to England m 1882 In 1887 
he was made a C S I , and two years later a C I E , he obtained 
honorary degrees from many umversities, and was a fellow of 
the British Academy He died m London on the 13th of April 
1909 Whitley Stokes is perhaps most famous as a Celtic 
schohr, and in this field he worked both in India and in England 
He studied Irish, Breton and Cornish texts, and among his 
numerous works may be mentioned editions of Three Irish 
Glosuntes (1862), Three Mtddle-lrish Homilies (1877), 

Old lush Glosses at Wurs^mrg and Carlsruhe (1887) He was 
one of the editors of the Irische Texte published at Leipzig (1880- 
1900), and he edited and translated Lives oj Saints from the 
Book of Iismote (1890) With Professor A Bezzenberger he 
wrote Urkeltischer Spiachschatz (1894) His principal legal 
work was The Anglo-Indian Codes (1887) 

STOKESLEY, JOHN {c 1475-1539), English prelate, was born 
at Collv Weston in \orthimptonshire, and became a fellow of 
Magdilen College, serving also as a Icctuier In 1498 he was 
made principal of Magdalen Hall, and in 1505 v icc-prcsident of 
Migdalen College Soon after 1509 he was appointed a member 
of the royal council and chaplain to Henry VIll In 1520 he 
was at the Field of the C loth of Gold, in 1529 and 1530 he went 
to France and Italy as ambassador to hranos I and to gtin 
opinions from foreign universities m favour of the king s divoiec 
from Catherine of Aragon In 1530 he became bishop of 1 ondon 
In 1533 he christened the princess Elizabeth and his liter veais 
w ere tioubkd by disputes with Archbishop Cranmer Stoktsley 
opposed all changes in the doctnnes of the Church and was very 
active in perscculmg heretics He was a man of learning, writ- 
ing in favour of Henry’s divorce, and with Cuthbert Tunstall, 
bishop of Durham, a treatise against Cardinal Pole He died 
on the 8th of September 1539 

STOLBERG, FRIEDRICH LEOPOLD, Graf zu (1750-1819), 
German poet, the younger son of Count Christian Slolbtrg, was 
born at Bramstidt m Holstein on the 7th of November 1730 
He studied m Geittmgen and was a prominent member of the 
famous Ham or Dichterbund After leaving the umversitv he 
made a journey to Switzerland with his brothtr Christian, in 
company with Goethe In 1777 he was appointed envov of the 
prince bishop of Lubeck at the court of Copenhagen, but often 
stayed at Eutin, where he was the intimate associate of h's 
college friend and member of the Dichterbund, Johann Heinrich 
Voss In 1782 he married Agnes von VVitzleben, whom he 
celebrated in his poems After her t^arly death in 1788, he 
became Danish envoy at the court of Berlin, and contracted a 
second marriage with the countess Sophie von Redern m 1789 
In 1791 he was appointed president of the Lubeck episcopal court 
at Eutin, he resigned this office m 1800, and retiring to Munster 
m Westphalia, there joined, with his whole family, the eldest 
daughter only excepted, the Roman Catholic Church For this 
step he was severely attacked by his former friend Voss {Wte ward 
Fritz Stolberg ein Unfieier? 1819) After living for a whle 


(from 1812) m the neighbourhood 01 Bielefeld, he removed to his 
estate of Sondermuhlen near Osnabruck, where he died on the 
5th of December 1819 He wrote many odes, ballads, satires 
and dramas — among the. last the tragedy Ttmoleon (1784), 
translations of the Iliad (1778), of Plato (1796-1797), Aeschylus 
(1802), and Ossian (1806), he published in 1815 a Leben 
Alfreds des Grossen, and a voluminous Geschichte der Religion 
Jesu Christi (17 vols , 1806-1818) 

Stolberg’s brother,CHRisTiAN. Graf zu Stolberg (1748-1821), 
was also a poet Born at Hamburg on the 15th of October 1748, 
he became a magistrate at Trcmsbuttel in Holstein in 1777, and 
died on the i8th of j anuary 1821 Of the two brothers h riednch 
was undoubtedly the more talented, but Christian, though not a 
poet of high originality, excelled in the utterance of gentle 
sentiment They published together a volume of poems, 
Geduhte (edited by H C Boie, 1779), Schauspitle mit Choren 
(1787), their object in the latter work being to revive a love for 
the Greek drama, and a collection of patriotic poems I ater- 
landische Gedichte (1815) Christian von Stoll erg was the sole 
author of Gedichte aus dem Griechischen (1782), a translation of 
the works of Sophocles (i 787), and of a poem >n seven ballads. Die 
weme Frau (1814), which last attained considerable popularity 

The Collected Works of Christian and Fncdrich T copold /u Stol- 
beig were published in twenty volumes m 1820-1825 2nd ed 1827 
Tncdncn s correspondence with F H facnbi will be found in 
Jacobis Briefivechsil (1825-1827) that with Voss has been edited 
by O llcllinghaus (ih<ji) Selections fiom the poctij of the two 
brothers will be found in A Sauers Dtr CoUtngir DichUrbnnd 111 
(Kurschner s Deti^'iLhe NationaUitcrainr vol 50 189b) See also 
T Menge, Der Graf F L Stolberg und seine Zeitgenossen (2 vols , 
1862) J H H<nnis Ans F L von Stolberes Jugend^ahren (i 8 yt) , 
the same Stolberg in den swet leteten Jakrzehnten semes Lebens 
G'^75) J Janssi n F L Graf su Stolberg (2 vols 1877) 2nd ed 
1882. W Keipcr, r I Stolbergs Jugendpoesie 

STOLBERG, a town of Germany, in the Prussian Rhine 
Province, situated on the Vichtbach, 7 m E of Ai\-la-Chapelle, 
on the mam line of railway to Cologne Pop (1905), 14963 
It contains two Piotestant and two Roman Catho'ic churehes 
a eastlc oedipving the site of one said to have been used by 
Charlemagne as a hunting seat It is the centre of a verv 
active and varied industrv , exporting its produce to ill parts of 
the world The It id’ng branch is metal-working, wh rh is here 
earned on in import \nt zinc, biass and iron foundries, smelt ng- 
works of var'ous kinds, puddling and lolling works, and manu- 
fictor’es of needles, pins and other metal goods Ihc ore is 
mostly found in the mmes around the town, but some is imported 
fr -m a considerable distanee In or near the town there are 
also large chemical works, glass-works, a miiror-faetory and 
various minor establishments Extensive coal-mines m the 
neighbouihood provide the cnoimous supply of fuel demanded 
by the various industries The industrial prosperitv of the town 
was founded m the middle of the 17th century by Fiench 
religious refugees, who introdm ed the art of brass-founding 

STOLE (Lat /r ind 1 r t/oZr, It il Sp eilola 

Cxer Stola), a litin^ic il vestn ( nt of tlie Catholic Church, peculiar 

to the higher oideis, le deacons, ^ 

priests and b shop'^ It is i strip ol //'^ |1 i' — f/)| 

stuff, usuillv s'lk some 2 V yards long j! « // 1 ' 1' \\ //- l| 

by 4 inches broad, in the middle and 
at the ends vihich are commonly 
broadened out, it is ornamented wth 
i cross Its colour vanes with the 
lituigical colour of the div, or of the 
fuiM tion at which it is woin 

Ihere is very little evidence as to i/k 
the form and character of the stole ^ 
before the Carolmg'an age, but from 1 
the 9th century onw irds represen ta- r' r 
tions of the stole show that it v arieJ 
in no essential partic ular from that of ji 
the present day In the nth, 12th and I S 
1 3th centuries it w as remarkably long j' 
and narrow From the 9th to the 13th 
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ceotttcy it was mostly provuded with a separate' piece by 
way o£ finishi to the end8> and this m the Esth aaid 13th 
centuries was as a rule trapeae-shaped la the late middle ages 
the stole was usually of uniform breadth j but from the i6th 
century onwards the ends again began to be widened, until m 
the iSth century we have tht hideous form with large shovel' 
shaped ends Fnnges> tassels, little bells and the like were used 
as decorations of the ends of stoles at least as early as the 9th 
century, but crosses in the middle and at the ends were rareh 
added durmg the middle 84509 The usual material of medieval 
stoles was silk, and tire better ones weic embroidered with silk, 
gold thread, pearls, &r 

The stole is worn immediately over the alb, by deacons, 
scarf-wise over the left shoulder, across the breast and back to 
the nglit side, by priests and bishops, dependent from the neck, 
the two ends falling over the breast In the case of bishops, 
however, the stole always hangs, straight down, while priests 
wear it crossed over the breast when vested in the alb Essen- 
tially, the actual method of wearing the stole conforms to the 
original practice Dunng the middle ages there were, however, 
deviations of custom « g priests, even according to the Roman 
use, did not wear the stole crossed over the alb, though this liad 
been prescribed for Spam so early as 675 by the 4th canon of the 
council of Braga In southern Italy, probably under Greek 
influence, and in Milan (where the custom still survives) the 
diaconal stole was put on over the dalmatic Similarly in Spain 
and Gaul, anterior to the Carolmgian age, the stole was worn by 
deacons over the alba or outer tunic 

According to the Roman use the stole is now only worn at 
mass, m administering the sacraments and sacramentaha, when 
touching the Host, &c , but not e ? at solemn offices or m proces- 
sions In the middle ages, however, it was the custom to wear 
It at nearly all liturgical functions In the 9th and loth centurv 
It was even made obligatory, by the decrees of the synods of 
Mainz (813) and Tribur (895), on priests throughout the Frank 
Empire to w ear it at all times, espec lally when travelling Else- 
where It was the custom to wear it alw ays, at least for a j ear after 
ordination 

The custom of giving the stoic to priests and deacons at their 
ordination is. of great antiquity So far as Spam is concerned 
there is evidence for it m the decrees of the 4th council of lolcdo 
(633), and for Rome that of the 8th century Ordo of Mabillon 
The present practice— according to which the bishop lajs the 
stole over the left shoulder of the deacon, and crosses it over the 
breast of the priest — is already found in the pontificals of the 
loth century 

Ihere is no evidence to show when the stole was first used m 
the Western Church/ In Gaul and Spam we already find it in 
the 6th century , our first evidence for its use in Rome is of the 
8th century, which is however, of course, no proof that it was 
not in use earlier The mosaic m the apse of S Vitale at Ravenna, 
which has been taken to prove the existence of the stole in the 
first half of tlie 6th century, has no value as evukme, as the 
lower part of the figure of Bishop Ecclesius (see Vestments, 
fig 2) was renewed in the 12th century It is noteworthy that 
at Rome, until the loth century, the stole was worn by the 
lower orders of the clergy also 

In the I astern Church the stole (Gr dtpapiov, the diaconal 
stole, tviTpaxn^iov, the priestly stole, Slav orar and epttrachil, 
Arm «rar, Syr Mrijro, Nest urara, Lopt orarwn and patrashU) 
makes its appearance very early The stole of the deacons is 
mentioned so earlv as the 4th and 5th centuries, the first instance 
being m the 22nd canon of the council of Laodicea, where it is 
mentioned specifically as the insignia of a deacon Of a priestly 
stoic W“ hear for the first time m the Theona mysUra{Sih century) 
In the Maronite, Syrian, and Nestonan Churches subdeacons 
also wear the stole, and among the Maronites the lectors as well 
riiere is very little evidence as to the character of the stole m 
the ancient Church of the East The stole of priests and bishops, 
decorated with crosses, was worn originally in all rites as m the 
West, t e hanging m two loose bands over the breast, at the 
present day, according to the Greek rite, the two bands are 


firmly sown together, while in tb^ Aivneman:; Syrian ozid Cnptae 
ntea they have evtn been amalgamated mto a, single broad stnp 
with an opening at the top for the head Its anaent form has 
been retained' only by the Nestorians, wlw wear it cnoased over 
thi breast The diaconal stole was and contihues to be worn 
usually hanging over the left shoulder, the ends falling straight 
down before and behind Only the Copts and Armenians wear 
It scarf-wise Origmally the diaconal stole would seem to have 
been a narrow stnp of folded linen, and it appears in the pictures 
of the 9th century as a narrow band ornamented with crosses 
Later, It was often the habit to embroider on Greek diaconal 
stoles the words AnOS ATIOS ABIOS 

The question of the origin of the stole admiHs of no conclusive 
answer It is certainly not derived from the antique stolcii called 
tunica as was formerly always held, nor yet from the prayer blanket 
{tatlith) of the Jews More careful investigation, moreover, throws 
very considerable doubt on the possibi’ity of the dcTivation of the 
priests stole from the ancient neck-cloth {oranum) and of the 
diaconal stoic from a napkin used m the liturgy A more reason- 
able theory seems to be that which suggests that in the East the 
stole was onginallv introduced as that which it was when it first 
appears in the zznd canon of Laodicca, vis a special liturgical 
mark of distinction for deacons which m course of time was extended 
to all the higher orders la all probability it was intioduced 
stiaight from the East mto Spam and Gaul Rome also probably 
imported it from the same quarter, but weakened its significance 
by making it a cloth sanctified by being laid on the Confessto of 
St Peter the bestow al of which at ordination was intended to express 
the fact that tltvation to clerical office m the Roman Church was a 
grace bestowed de benedichone S Petri and that the ordmands were 
undertaking witli their consecration the duty of serving- &t I’tter, 
» e the Roman Church 

WhoEcvor tl e Reformation was ntroduced the stoic was done 
away with even wlien chasuble alb and cope were retained, the 
reason being that it was the ensign of the major orders which m 
the ( athohe sense were rejected by the Reformers * (J Bra) 

STOLEN GOODS. In Engbsh law, various points of impor- 
tance arise in connexion with chattels whixh have been the 
subject of larcenv and have not been returned to the possession 
of their owner The owner of the goods stolen has an action 
against the thief for the goods or their value How far he \z 
entitled to pursue his civil right to the exclusion of criminal 
prosecution docs not seem very clear upon the authorities In 
Midland Insuranct Co v Smith (1881, L R 6 Q B D , 568), Mr 
Justice Watkin Williams said “ It has been said that the true 
principle of the common law is that there is neither a merger of 
the civil right, nor is it a strict condition precedent to such right 
that there shall have been a prosecution of the felon, but that 
there is a duty imposed upon the injured person not to resort 
to the prosecution of his private suit to the neglect and extlusion 
of the vindication of the public law , m my opinion tins view is 
the correct one Dcabng with stolen goods by persons other 
than the thief may aficet the rights of such persons eitncr 
criminally or civilly Two varieties of crime arise from such 
dealings (i) Receiving stolen goods knowing them to have 
been stolen, a misdemeanour at common law, is bv the Larceny 
Act a felony punishable by penal servitude for fourteen years 
where the theft amounts to felony, a misdemeanour punish- 
able by penal servitude for seven years where the theft is a 

I rhe stoic was not one of the vestments prescribed by tho 
rubrics of the first Prayer-book of Edward VI (see Vestments) 
It was replaced in the Church of England from the Reformation 
onwards by the scarf a broad band of black silk formerly part of 
the outdoor dross of the dignified clergy and without hturgical 
significance ihis vestment has some resemblance to the stole, 
m that it IS worn round the neck and hanging straight down in front 
over each shoulder This resemblance led during the 19th century, 
to a confusion of the two vestments 1 he scarf was narrow cd into 
the black stole sometimes ornamented with crosses embroidered 
in the centre behind and at the ends, and this was gradually replaced 
by coloured stoles, varying accordmg to the church’s seasons The 
stole Cither black or coloured, is now almost universally worn by 
the Anglican clergy, even wrhere the other “ cuchansttc vestments * 
have not been adopted It may be noted that, whatever may bo 
tho case with the other refmmed churches, it is unsafe to argim 
from the disuse of the stole m the Church of England that this 
was intended to symbolize the rejection of the major orders " in 
the Catholic sense,’* unless this sense be taken to imply a necessary 
connexion with the doctrmo of traasubstaatiatioo and the sacrifice 
of the masa. A, P \ 
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nusdemeftnOurj as m obtammg goods by false pretences Recent 
possession of stolen, property may, according to circumstances, 
support the presumption that the prisoner is a tbaef or that he is 
a receiver The Prevent on of Crime Act, 1871, made important 
changes m the law of evidence m charges of receiving It allows, 
under propeii safeguards, evidence to be given in the course of the 
trial of the finding of other stolen property in the possession of 
the accused, and of a previous conviction for any offence tinvolv- 
mg fraud and dishonesty (2) Compounding theft, or thejtbote 
{redemptio furtt), that is, taking back stolen goods or receiving 
compensation on condition of not prosecuting, is a misdemeanour 
at common law It need not necessarily Ije committed by the 
owner of the goods Under the Larceny Act it is a felony punish- 
able by seven years’ penal servitude to take money or reward 
corrupt!) for helping to recover stolen goods without using all 
due dihgenceto bnng the offender to trial By the same act, to 
advertise or pnnt or publish any advertisement offering a reward 
for the return of stolen goods, and usmg any words purporting 
that no questions will be asked, &c , renders the offender liable 
to a penalty of £50 This penalty must, by the Larceny fAdver- 
tisements) Act 1870, be sued for witlun six months, and the 
assent of the attorney-general is necessary Vanous acts provide 
for the liabihties of pawnbrokers, {Miblicans, marine-store dealers, 
and others into whose possession stolen goods come Search for 
stolen goods can only be undertaken by a pohee officer under the 
protection of a search warrant The law as to stolen goods, as 
far as it affects the civil rights and liabilities of the owner and 
third parties, is shortly as follow s Asa general rule a purchaser 
takes goods subject to any infirmities of title* The proixirty m 
moncy,bank-nutes,an!d negotiable instruments passes by delnerv, 
and a person taking any of these bona lide and for value is entitled 
to retain it as agamst a former owner from whom it ma\ have 
been stolen In the case of other goods, a bona fide purchaser of 
stolen goods in market overt (see bAtE of Uoobs) obtains a good 
title (except as against the Crown), provided that the thief has 
not been convicted After conviction of the thief the property 
revests m the owner, and the court before which the thief was 
convicted may order restitution, except in the cases specialh 
mtntioned m tlie Larceny Act, i e the bona fide discharge or 
transfer of a security for value witliout notu e and the fraudulent 
dealing by a trustee, banker, &c , with goods and documents of 
title to goods entrusted to him After conviction of the thief 
the goods must be rei overed from the person m whose hands they 
are at the time of the conviction, for any siles and resales, if 
the first sale was in market overt, are good until conviction of the 
thief The protection given by market overt is unknown m 
Scotland If the goods were obtained by false pretences and 
not b) larceny, the question then is whctlicr the property in the 
goods hafc passed or not, and the answer to tins question depends 
upon the nature of the false pretences employed If the vendee 
obtains possession of goods with the intention by the vendor 
to transfer both, the property and the possession, the property 
vests in the vendee until the vendor has done some act to dis- 
affirm the transaction But if there was never anv such mten- 
tion— if, for instance, the vendor deb vers the goods to A B under 
the behef that he is L D — the property docs not vest m the 
transferee, and the owner may recover the goods even from a 
bona fide purchaser. 

In tlie Umted States the law as to stolen goods is regulated 
by statute m the vanous states, but the broad principles are 
practically m accordance with English law The doctnne of 
market overt is not, however, acknowledged b) anj state 
Ihe purcliaser from a thief gets no title as agamst the owner. 
One who buys goods from a factor who procured them by larceny 
IS not protected by the Factors Act in New York (Soltau v 
Gerdau, irq-N Y 38a) To the same effect (Gentry v Singleton 
(1904), 128 Fed R 679) is a purchase of cattle from a thief 
The U S Supreme Court held, m an action of detinue to recover 
five negro slaves, that the English rule as to sale in market overt 
did not apply m the Umted States ( Veniress v Smith, 10 Peters 
175). In Pennsylvania there is no market overt and a purchaser 
ef perscaial property cannot get a good title from one without 
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title by paying for it (1907, Hetsley v Economy Tool Ce 33, Pa. 
Shper Ct 218) So in Maine (Combs v Garden, 59 Me iii) 
In Massachusetts a sale of butter in the open market by one who 
had feloniously acquired possession of it did not transfer tho 
property (Dame v Baldwin^ 8 Mass St8). So held also in New 
York where horses stolen from there were sold m Canada, 
though a purchaser there is entitled to be reimbursed before 
delivering to the owner (Edgerly v Busk, Si N Y. 199) 

See also False Pretences Larceky. 

STOLICZKA, FERDINAND (1838-1874^, Austnan palaeonto- 
logist, was born at Hochwald, in Morav la, m May 1838 He was 
educated at Prague and at the university of Vienna, where he 
graduated Ph D He was encouraged to work at geology and 
palaeontology by Professor F Suess and Dr M Hoernes, and 
as early as 1859 he communicated to the \ienna Acadeinv a 
description of some freshwater mollusca from the Cretaceous 
rocks of the north-eastern Alps In 1861 he joined the Austrian 
Geological Survey, and in the folldwing vear he was appointed 
palaeontologist to the Geological Survey of India In Calcutta 
the description of the Cretaceous fossils of Southern India was 
placed in his hands, and the publication of this great work, which 
formed part of the Palaeontologta tndtea, was commenced with 
the assistance of II F Blanford in 1863 and completed in 1S73 
During the last ten years of his life he published geological 
memoirs on the western Himalayas and Tibet, and numerous 
papers on all branches of Indian zoology, from mammals to 
msccts and corals In 1873 he was selected as naturalist and 
geologist to accompany a mission dcspatehccl by the Indian 
government to Yarkand and Kashgar under Mr (afterwards Sir 
Douglas) Forsyth His health, whu h liad been sev erelv affected 
by his previous field work m India, proved unequal to the strain, 
and he died on the 19th of June 1874, at bhavok, in I adak, 
while “ returning loaded with the spoils and notes of nearly a 
year’s research m one of the least-known pirts of Central Asia ” 

Memoir (with Inbliography) by V Ball appended to Scientific 
Results of the "second Yarkand ^Itsiton, ibSo, Obitu iry by \\ I 
Blinford haturc July 9 11^74 

STOLP, or SioLi’F, a town of (jcrmany% in the Prussian 
province of Pomerania on the Stolpe, 10 m from the Baltic Sea 
and 64 m W of Diui/iig on the railway to Stargard, and with 
liranchcs to Stolpmunde and Neuslettin Pop (1905), 31,154 
1 he large church of St Mary, with a lofty tow er, dating from the 
14th century’’, the Renaissance castle of the i6th century , now 
used as a prison, and one of the ancient town-gates restored in 
1872 are memorials of the time when Stolp was a prosperous 
member of the Hanseatic League It has also the church of St 
John, built in the 13th century, a new town hall, and a statue of 
Bismarck ihe manufacture of machinciy, amber articles, 
tobacco and cigars, and bncks, with some iron-founding, 
linen-wcavmg, and salmon-fishing in the Stolpe, are the chief 
industrial occupations of the mhabitants, who also cany on trade 
in gram, cattle, spirits timber, fish and geese Stolpmunde, a 
fishing-village and summer resort, at the mouth of the nver, is 
the port of Stolp 

Stolp, mentioned in the nth c entury, received town r ghts in 
127 j Irom the 14th to the lOlii century it was a member 
of the Hanseatic League Until 1637, when it passed to Branden- 
burg, the towTi was generally m the possession of the dukes of 
Pomerania 

STOMACH (Gr o-tojxuxos, from atufui, a mouth), the bag like 
digestive organ which in man is situated m the upper left part 
of the abdomen See, for anatomical details, Aiimeniarv 
C4NAL For the diseases of the stomach in general see Digestive 
Organs, and for special forms Gastritis, Gastric Ulcer, 
Dyspepsia, &.c , also Abdomen (Abdominal Surgerv) 

Cancer of the Stomach is a common disease It oecurs for the 
most part in persons at or after middle life and in both sexes equally 
Its favourite situation is tho outlet (pyloric canur) where a hard 
fibrous growth forms a contracting nng of the scirrhous v’anetv 
But whon cancer attacks the inlet of the stomach tho tumour is 
of the scaly epithehomatous variety It often Ix-gins m the lis-,uva 
of the end of the gullet, spreading downvvaids to the stomach 
I Chronic gastric ulcer is not unfrequcatly the starting pomt of cancer 
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The symptoms of cancer of the stomach are apt to be indefinite 
(for many weeks or months) There may be long'Standing coin> 
plaints of "indigestion," which is sometimes made better, sometimes 
worse, by taking food Then comes a feeling of discomfort which can 
be often localized, the individual pointing with his finger to a spot 
somewhere behind the end of the oreastbono Difficulty and p^ 
in swallowing may bo complained of when the caneer is begmmng 
to block the inlet, but if it is situated at the pylorus the discomfort 
comes on an hour or two after a meal — at the time that the partially 
digested food is trying to make its way into the small intestine 
Much of the food remains in the stomach and, undergoing fermenta- 
tion, causes the evolution of gas wuich distends the stomach and 
gives rise to unavoidable belching Later on vomiting occurs 
The vomiting may t ike place every two or three days, enormous 
quantities of undigested food mixed with frothy, yeast-like mucous 
being tlirown up And whilst the stomach is slowly filling up again 
after one of these uncontrollable emptyings, sudden and violent 
movements of the individual may cause the fluid to give rise to 
audible " sj)lashmgs " But even at this stage the disease may be 
unrecognizable, though the symptoms are extremely suggestive 
But latur the vomited matter is blackened by blood whieh has 
escaped into the stomach from the ulcerated growth The patient 
then rapidly loses flesh and strength, and a hard lump may be felt 
in the upper part of the abdomen 

A characteristic feature of cancer is the carrying of the epithelial 
cells (which are the essential t lement of the growth) to the nearest 
lymphatic glands, and in cancer of the stomach the secondary 
implication of the glands may cause the formation of large masses 
between the stomach and the liver, which may press upon the 
large veins and give rise to dropsy Secondary dcjiosits arc apt 
to form also m the liver and they may cause the appearance of a 
bulging below the nbs on the right side 

Another charaetc nstie of cancer is that it spreads far and wide, 
drawing other tissius to itself by contracting fibrous bands These 
are sometime s erroneously spoken of as the " roots ” of cancer, 
and m the case of canctr of the stomach they may fix it to the 

f iancreas^ tlie liver, tiie bowels or the spine Ihe invasion of tlic 
yiuphdtic glands and the spreading of the giowth into neighbouring 
organs, renetef the successuil opor itivo tr< atment of gastric cancer 
hazardous and disappointing By the time that a tumour has 
made itself recognizable the probability is that it is too late for the 
attempt to bo made foi its remov al But m many cases the patient 
preftrs that the abdomen should be opened for txploi ition for a 
possible operation than that he snould hopelessly give himself over 
to the disease And sometimes the surgeon is enabled by ojic ration 
to give great relief, though the removal of the growtlx itself is 
impracticable 

u hen the growth is at the cardiac end of the stomach, blocking 
the gullet aiKi causing slow starvxtum, the ibilomin may advisedly 
be opened, and, the stomach having b( en fix« d to the surface wound, 
a permanent opemng may be arranged for the intioduetion of an 
adequate amount of food This op< ration is called ga^h ostomy 
and miy be the m< ins of giving many weeks of comfoit to the 
iinh ippy p itu nt piovidcd tint its perform mee is not too long 
postponocf In the case of pyloric obstruction a permanent opening 
may be established betwci n the stomach and a iieighbounng ])i«ee 
of mtestine, so that thi food mxy find its way dong the aliment xiy 
Ciinal greatly to the relief of the symptoms of gistne t!il ihdjoii 
1 his IS called " short-cireiiiting " 

In some early eases of pyloric cancer resection of the disease may 
be peilormeel, the upper end of tlie intcsfmo lieiug afterw ids 
joined to the middle of the stonuxeli by a kind of shoit ciicuiting 
oper ition In re i tarn rare cases the whole td eh< stomach has been 
remen til, the bowel being brought up and rpheed to the end of the 
gullet 

111 the case of gastric dilatation from pyloric obstruction great 
ulief liny be afforded bj washing out the visciis by means ol i 
long lubber tube, a fiinnil, uid x jug of hot water, as originally 
suggested by Adolf Kussm uil 

Pvtoroplai,ty — Simple fibrous narrowing of the gateway of the 
stomach or of the mtestine is dealt with by dividing it longitudinally 
anel then suturing the edges of the vvoxmd tiansvcrsely This 
ingenious operation widens the track at the expense of an unimpor- 
t int fraction of its le ngth In c ises of great dilatation of the stomach 
with no obstruction to the outlet the slack of the walls may be 
gathered up by pleating and so jicrmanently secured by suturing 
Loreta s operation lor dilatation of the outlet of the stomach is now 
lately performed (E O *) 

STONE, CHARLES POMEROY (1824-1S87), American soldier, 
was born m Greenfield, Massachusetts, on the 3olh of September 
1824 He graduated at West Point in 1845, and m the Mexican 
War earned two brevets for distinguished conduct In 1856 
he resigned from the army, and in 1857-1861 he led a saentific 
expedition in the state of Sonora, Mexieo He re-entered the 
service m 1861, and became a brigadier-general, United States 
Volunteers, but the defeat of a detachment at Ball’s Bluff 
(Oct 21, 1861) w'as attributed to him, and he was imprisoned 


for SIX months, being then released without any charge being 
brought against him After serving for short periods m the 
latter stages of the war, he resigned his commission (Sept 
1864) He was engmeer and superintendent of a mining company 
in Virginia from 1865 to 1870, when he entered the military 
service of the khcdivc of Fgypt, whose chief of staff and general 
aide-de-camp he became, with the rank of lieutenant-general 
and the title of “ Fenk Pasha ’’ He returned to the United 
States m 1883, and resumed his engineering work He died m 
New York City on the 24th of January 1887 

STONE, EDWARD JAMES (1831-1897), British astronomer, 
was bom in London on the 28th of lebruary 1831 Educated 
at the City of London School, he obtained a studentship at 
King’s College, London, and in 1856 a scholarship at Queens’ 
College, Cambridge, graduated as fifth wrangler in 1859, and was 
immediately elected fellow of his college The following year 
he succeeded the Rev R Mam as chief assistant at the Royal 
Observatory, Greenwich, and at once undertook the fundamental 
task of improving astronomical constants The most important 
of these, the sun’s mean parallax, was at that time subject to 
considerable uncertainty From a discussion of the observations 
of Mars made in i860 and 1862 at Greenwich and Williams- 
town (near Melbourne), Stone deduced for it a value of 8 932" 
(Mon Not R A S xxiii 183), and m a further investigation 
m which he included the observations made m 1862, at the 
Cape of Good Hope, he obtained 8 945" (Mem of R A S ,vo\ 

' xxxiii ) Confirmatory results were afforded by his discus- 
sion of the observations of the transit of Venus m 1769 which 
yielded the figure 891" (Mon Not RAS xxvin 255) In 
1865 he contributed a memoir to the Royal Astronomical 
Society on the constant of lunar parallax He also deter- 
mined the mass of the moon, and from a discussion of the 
Greenwich transit circle observations between 1851 and 1865 
he found for the constant of nutation the value 9 134'" 
Ihcse services were recognized by the award of the Royal 
Astronomical Society’s gold medal m 1869, and on the resig- 
nation of Sir Thomas Maclcar m 1870 he was appointed Her 
Majesty’s astronomer at the Cape His first task on taking up 
this post was the reduction and publication of a large mass of 
observations left by his predecessor, from a selected portion of 
which (those made 1856-1860) he compiled a catalogue of 1159 
stars His prinnpal work was, however, a catalogue of 12,441 
stars to the 7th magnitude between the South Pole and 25“ S 
declination, which, was practically finished by the end of 1878 
and published m r88i Shortly after the death of Mam on the 
9th of May 1878, Stone was appointed to succeed him as Radcliffe 
Observer at Oxford, and he left the Cape on the 27th of Dlay 1879 
At Oxford he extended the Cape observations of stars to the 7th 
magnitude from 25 S declination to the equator, and collected 
the results in the Radcliffe Catalogue for 1890, which contains 
the places of 6424 stars Stone observed the transit of Venus 
of 1874 at the Cape, and organized the government expeditions 
for the corresponding event m 1882 He was elected president 
of the Royal Astronomical Society (1882-1884), and he was the 
first to recognize the importance of the old observations accumu- 
lated at the Radcliffe Observatory by Hornsby, Robertson and 
Rigaud (Mon Not R A , vol Iv ) He successfully observed 
the totil solar eclipse of the 8th of August 1896 at Novaya 
Zemlya, and purposed a voyage to India for the eclipse of 1898, 
but died suddenly at the Radcliffe Observatory on the 9tb of 
May 1897 I he number of his astronomical publications exceeds 
150, but his reputation depends mainly on his earlier work at 
Greenwich and his two great star catalogues — the Cape Catalogue 
for 1880 and the Radcliffe Catalogue for 1890 

See Proc Roy Society, Ixii 10, Month Not Roy Ast Soc Iviii 
143, The Times, loth oi May 1697, Observatory, xx 23^,Asir Nach 
No 3426, Roy Soc Cat Scient Papers (A M C ) 

STONE, FRANK (1800-1859), British painter, was bom m 
Manchester, and was entirely self-taught He was elected an 
associate of the Society of Painters m Water Colours in 1833 and 
member in 1843, and an associate of the Royal Academy in 18514 
The works he fost exhibited at the Academy were portraits, but 
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from 1840 onwards he contributed figure pictures, scenes from 
Shakespeare, scripture and sentimental subjects, many of which 
were engraved 

STONE, GEORGE (1708-1764), archbishop of Armagh, was 
the son of Andrew Stone, a London banker, and was educated 
at Westminster School and Christ Church, Oxford Havmg 
taken holy orders his advancement in the Church was very rapid, 
mainly through the influence of his brother Andrew Andrew 
Stone (1703-1773), who was five ycais older than George, 
became private secretary to the duke of Newcastle about 1729, 
and was for many years on the most intimate and confidential 
terms both with the duke and with his brother Henry Pelham 
In 1734 he was appointed undcr-secretary of state, and he soon 
gained a position of great pirsonul influence with George II 
by whom he was made tutor to Prince George, afterwards 
George III On the accession of the latter to the throne, 
Andrew Stone was appointed treasurer to Queen Charlotte, 
and attaching himself to Lord Bute he became an influential 
member of the party known as “-the king’s friends,” whose 
meetings were frequently held at his house He was, therefore, 
well able to promote the prcfciment of his brother George, v/ho 
went to Ireland as chaplain to the duke of Dorset when that 
nobleman became lord-lieutenant m 1731 In 1733 George 
Stone was made dean of Ferns, and m the following year he 
exchanged this deanery for that of Derry, m 1740 he became 
bishop of Ferns, m 1743 bishop of kildarc, m 1745 bishop of 
Derry, and m 1747 archbishop of Armagh During the two 
years that he occupied the see of Kildare he was also dean of 
Christchurch, Dublin 

From the moment that he became primate of Ireland, Stone 
proved himself more a politician than an ecclesiastic “ He was 
said to have been selfish, worldly minded, ambitious and 
ostentatious, and he was accused, though very probably falsely, 
of gross private vice ” ^ IIis aim was to secure political power, 
a desire which brought him into conflict with Boyle, the Speaker 
of the Irish House of Commons, who had organized a formidable 
opposition to the government The duke of Dorset’s reappoint- 
ment to the lord-lieutenancy m 1751, with his son Lord George 
Sackville as secretary of state for Ireland, stiengthcned the 
primate’s position and enabled him to triumph o\ er the popular 
party on the constitutional question as to the right of the Irish 
House rf ( ommors to dispose of surplus Irish revenue, which 
the government maintained was the property of the Crown Bi t 
when Dorset was replxced by the duke of Devonshire in 1755, 
Boyle was raised to the peerage as earl of Shannon and received 
a pension, and other members of the opposition also obtained 
pensions or places, and the archbishop, finding himself excluded 
from power, went into opposition to the gov ernment m alliance 
with John Ponsonby These two, afterwards joined by the 
primate’s old rival I ord Sh innon, and usually supported by 
the earl of Kildare, regained control of affairs in 1758, during the 
vicerovalty of the duke of Bedford In the same vear Stone 
wrote a remarkable letter, preserved in the Bedford Correspon- 
dence (11 357), in which he speaks very despondmgly of the 
material condition of Ireland and the distress of the people 
The archbishop was one of the “ undertakers ” who controlled 
the Irish House of Commons, and although he did not regain the 
almost dictatorial power he had exercised at an earlier period, 
which had suggested a comparison between him and Cardinal 
Wolsey, he continued to enjoy a prominent share in the adminis- 
tration of Ireland until his death, which occurred in London on 
the 19th of December 1764 

Although this “ much-abused prelate,” as Lccky calls him, 
was a firm supporter of the English government in Ireland, he 
was far from being a man of tyrannical or intolerant disposition 
It was due to his influence that in the anti-tithe disturbances in 
Ulster m 1763 the government acted with conspicuous modera- 
tion, and that the movement was suppressed with very little 
bloodshed, he constantly favoured a policy of conciliation to- 
wards the Roman Catholics, whose loyalty he defended at 

^ W E H Lecky, His/ of Ireland %n the Eighteenth Century {1^2), 
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different periods of his career both in his speeches in the Irish 
House of Lords and in his correspondence with ministers in 
London Archbishop Stone, who never married, was a man of 
remarkably handsome appearance, and his maimers were “ emi- 
nently seductive and mnnuating ” Richard Cumberland, who 
wa", struck by the “ Polisli magnificence ” of the primate, speaks 
mthe highest terms of his courage, tact, and qualities as a popu- 
lar leader Iloiacc Walpole, who gives an unfavourable picture 
of his private character, acknowledges that Stone possessed 
“ abilities seldom to be miteliLd ”, and he had the distinction 
of being mentioned by David Hume as one of the only two men of 
mark who had perceived merit in that author’s History of England 
on its fiist appearance He was himself the author of several 
volumes of sermons which were published during his lifetime 

Sec Richard Mant, Hi ’^tory of the Church of 1 rcland, vol n (London, 
1840), J A Froude, 2 he hngli<;h in Ireland in the Lighteenth Century 
(v vols JkLondon 1872-1874) W L H 'LeeVy , History of Ireland in 
the Eighteenth Century (■> vols , London, 1892) J R GTlanagan, 
Lives of the Lord Chancellors and Keepers of the (treat Seal of Ireland 
(2 vols London, 1870), Richard Cumberland, Mnnoirs (London, 
180O), F Hardy, Memoirs of the harl of Charlcmont {z vols 2nd ed , 
London, 1812), Horace Walpole, Memoirs of the Rttgn of Giorge II 
(3 vols , I ondon, 1846), Bedford Correspondence (3 vols , London, 
18 i2-i8 lO) , Correspondence of Chatham (4 vols London, i < 58-1840) 

(R J M) 

STONE, LUCY [Blackweil] (1818-1893), American reformer, 
anti-slavTry and woman’s-rights leader, was born in Wist 
Biookfield, Massachusetts, on the 13th of August 1818 Her 
father refused her the college education that she so eageilv 
desired, but she earned enough to carry her through Oberlin 
College, where she graduated m 1847 She immediately went 
on the lecture platform as an advocate of abolition and of 
woman’s rights, and her remarkable voice and commanding 
eloquence often held m check the most disorderly audiences 
In 1855 she married Dr Henry B Blackwell (1824-1909), a 
prominent abolitionist and advocate of woman’s rights, who 
agreed that she should keep her maiden name, after 1870 he 
assisted his wife m the management of the W omati’s Journal of 
Boston, of which she became editor in 1872 She allowed her 
New Jersey property to be sold for taxes, and then published a 
pamphlet on “ taxation without representation ” She cam- 
paigned for woman’s suffrage amendments m Kansas (1867), 
Vermont (1870), Mielugm (1874), Colorado (1877) and Nebraska 
(1892) She died in Dorchester, Mass , on the i8th of October 
1893 Her daughtcijAi ICE Stone BiACKWELL(b 1857), carried 
on, with her father, the Woman's Journal after 1893, 
1885-1905 edited the Woman's Column 

Her husband’s sisters, Elizabeth Blackwell (1821-1910) 
and Emily Blackwell (1826-1910), were prominent physicians 
The former graduated at the Geneva Medical College, Geneva, 
New York, m 1849, receiving the first physician s degree granted 
to a woman in the United States, and studied in Philadelphia, 
m Pans and m London, where she began to practise in 1869 
She died at Hastings on the ist of June 1910 Emily Blackwell 
graduated at the Medical Department of Western Reserve 
University m 1854, in 1853, with her sister, she founded the New 
York Infirmary for Women and Children, and she was for many 
years dean oi the Woman’s Medical College of the New \ork 
Infirmary which she and her sister established m 1865 * ^ 

STONE, MARCUS (1840- ), English painter, sorwof Frank 

Stone, A R A was trained by his father and began to exhibit 
at the Academy before he was eighteen, and a few years later he 
illustrated with much success books by C harles Dickens, ‘Anthony 
Trollope, and other writers, friends of his family Ht was elected 
an associate of the Royal Academy in 1877, and academician m 
1887 In his earlier pictures he dealt much with historical 
mcidents, but in his later work he occupied himself chiefly with a 
particular type of dainty sentiment, treated with much charm, 
refinement and executive skill One of his canvases is m the 
National Gallery of British Art Most of his works have been 
engraved, and medals have been awarded to him at exhibitions 
m all parts of the world 

See the Life and JVorh of Marcus Stone, R A , by A L Baldry 
1 {Art /om; Mrt/ olAce, 1896) 
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STONE, NICHOLAS (1586-1647), English sculptor and archl* 
tect, was the son of a quarryman of Woodbury, near Exeter, 
and as a boy was apprenticed to Isaac James, a London mason 
About 1603 he went to Holland and worked under the sculptor 
Hendrik de Keyser (1567-1621) and his son Pieter, and married 
his master’s daughter Stone is said to have made the portico 
to the Westerkerk at Amsterdam Returning to London about 
1613 with Bernard Janssens (ft 1610-1630), a fellow pupil,^ he 
settled in Southwark and obtamed a large practice, in 1619 
he was appointed master-mason to James I , and in 1626 to 
Charles I , and he died m London on the 24th of August 1647 
Stone, whose work is associated with Inigo Jones’s introduction 
of Renaissance architecture mto England, ranks as the great 
sculptor of his time and the rejuvenator of the art m England 
He IS best known by his monuments, notably those to Sir 
Francis Vere, the earl of Middlesex, and Francis Holies m West- 
minster Abbey, Sir Dudley Digges at Chilham church, Kent, 
Henry Howard, earl of Northampton, m Dover Castle (removed 
to Greenwich), Sir Thomas Sutton, at the Charterhouse (with 
Janssens), Sir Robert Drury at Hawstead church, Suffolk, 
Su* William Stonhouse at Radley church, Berkshire, Sir Thomas 
Bodley at Merton College, Oxford, Sir William Pope, m Wroxton 
church, near Banbury, Sir Nicholas Bacon, in Redgrave church, 
Suffolk (with Janssens), Dr Jonn Donne (wmding-sheet), at 
St Paul’s Cathedral, and Sir Jubus Caesar, m St Helen’s, 
Bishopsgate 

He had three sons John(d 1667), a sailptor, Henry (d 1653) 
—commonly known as “ Old Stone a painter, whoso copies 
of Van Dyck were famous, and whose portraits of Charles X 
and others arc m the National Portrait Gallery, and Nicholas 
(d. 1647), a sculptor, who worked under Beraim at Rome and 
left a sketch-book, which, with a note-book of his father’s 
(giving a list of his works between 1614 and 1641), is m the Soane 
Museum 

bee an articlo by A E Bollock in the Architectural Review, 
T907, and the same author s illustrated monogripli borne Sculptural 
M orks of Nicholas Stone (Batsford, London, igoh) 

STONE, a market town m the western parliamentary division 
of Staffordshire, England, on the river Trent, 7 m N of Stafford 
by the North Staffordshire railway Pop of urban district 
(1901), 5680 Part of the walls and crypt remain of an abbey 
which dates from the foundation of a college of canons m 670 
The church of St Michael dates from 1750, the abbey church 
having collapsed in the previous year Allcyne’s gr unmar school 
IS a foundation of 1558 The chief industry is shocmakmg, 
but malting, brewing and tanning are also earned on At Bury 
Bank, on the hills to the north, an earthwork is traditionally 
considered to be the site of the capital of the Kingdom of 
Mercia, there are other works m the neighbourhood at Saxon 
Low 

STONE (0 Eng stdn, the word is common to Teutomc 
languages, cf Ger Stem, Du steen, Dan and Swed ^len, the 
root IS also seen m Gr aria , pebble), a detached piece or fragment 
of rock The word is thus applied to the small fragments scattered 
in the ground or on roads, to the water- worn pebbles of the sea 
shore or river beds, and to the hewn, dressed or shaped rock used 
as a building material, with which this article deals A (Qualifying 
word generally accompanies “ stone ” when the term is applied 
to pieces of roc k cut to a particular size and shape and used for a 
specific purpose, eg “ mill-stone,” “ hearth-stone,” “ grave- 
stone,” &c 1 he term “ prc( lous stone ” is used of those minend 
whuh, from their beauty of colour, &r , their rarity, and some- 
times their hardness, are valued for their suitability for ornaments 
(sec Gems) The word is also often applied to many objects 
resembling a stone or pebble, such as the hard kernel of certain 
fruits, as of the cherry, plum, peach, &c, or the ealcuh or 

' Also called Janssen (Diet Nat Dtog), Janben and Janson 
Possibly he was the brother of the Gerard (Gcraert) Jansen or John- 
son, ol Southwark who m 1616 executed th< bust of Shakespeare in 
Stratford church , but it is uncertain wh( tliei the latter was identical 
with, or the son of, the Dutch tomb-maker Gerard Jansen described 
in Sir W Dugdale's Diarv as having, m 1593, bved for twenty-six 


concretions sometimes formed in the gall or urinary bladder of 
the kidneys (see Bladder Diseases and Kidney Diseases),i 
The stone ” has been a common measure of weight m nortV 
westem Europe In Germany the “ Stem ” was of 20 to 22 Ib^ 
In the British system of w ights the “ legal ” stone, or “ horse*- 
man’s ” weight is of 14 lb avoirdupois , m weighing wool it was 
also of 14 lb, but is now usually 16 lb. The ” customary 
stone for fish or butcher’s meat is of 8 lb 
Buildtng-stone — ^In selecting a stone for building purposes 
many important points have to be considered The sto le must 
be strong enough to bear the load placed upon it, it must be 
durable and weather well in the atmosphere of the district, and 
Its colour and appearance need to be studied It must further 
be ascertained whether a suffiiicnt supply is available, and the 
price also must be taken mto account, some difficulty is often 
experienced m obtaining a suitable stone at a moderate t ost, and 
considerations of expense frequently have more to do with the 
choice of a stone than the architect would wish Where there 


IS risk of fire, as is often the case in busme^-s and factory premises, 
it IS necessary to select a stone able to stand the effect of a great 
heat without damage Oeat experience of the strength of stones 
and of their behaviour m different situations is desirable, but 
even when this knowledge is given and the greatest care is 
combined with it, some point may be overlooked For example, 
the stone facing of the Houses of Parliament at Westminster was 
( hosen on the recommendation of a committee composed of men 
of eminent scientific and tec hnical skill > et it has not weathered 
well because it is not constituted to resist the destro) mg effects 
of the London atmosphere 

The prime factor m the choice of a building stone should be the 
chmite to which the inalenal has to be exposed Stone that in 
the pure cxiuntry air has proved cxtrcuncly durable ^ . 

may quickly decay in an impure city atmosphere, or i®"** 
when subjected to the strong salt winds Irom the sea 
Extremes of temperature, too, aio, generally speaking, prejudicial to 
the life of stone, the alternations of heat and cold setting up move- 
ments in the substances of the stone, which, though slight, will in 
many cases hasten its disintegration 1 hero are few matenals which 
more quickly decay and fail than stone jilaced under unsuitable 
conditions An analysis, made by E G Clayton, of a sample of 
inerustation found on the Portland stone masonry of St Paul's 
Cathedral, London, gave the following result — 

Weight per cent 

Water (lost at 100“) 2 06 

Water (lost at 150") 22 48 

Carbon (soot) i ro 

Calcium sulphate 59 38 

Calcium phosphate . 2 22 

^Icuim sihcjate i 63 

Magnesium silicate o 67 

Iron silicate 2 40 

Sand and uncombmed silica 8 (>6 


100 00 


The deposit when reduced to a fine grey powder and placed under 
tile microscope did not appear to contain any organic matter, 
Mr Clayton says that this test points to the fart that the principal 
constituent of limestones, namely calcium carbonate, has been 
changed into calcium sulphate by the action of sulphurous and 
sulphuric acids ever present m the smoky London air Impurities 
of this nature lodge on the face of the stone and arc diluted and 
driven into the pores by subsequent ram Having by their chemical 
action dcstroyccl a portion of tlio substance of the matenal, they cause 
a slight crust to form on the surface which is m turn wasliecl off 
Carbonatc-s of lime and magnesia, the chief constituents of ordinary 
marblc >3 md limestone s, are very susceptible to tlie solvent action 
of those acids Pure water lias little or no chemical action upon 
most budding stones, but a danger inses to a porous stone evui wnen 
situated in pure air Water will soak into some stones m consider- 
able tpiantities, and in frosty weather this fact constitutes a serious 
menace to the rock, for water when passing from the liquid to the 
solid state exerts if checked an enormous pressure, and tlie face, and 
sometimes the bulk, of the stone is frequently damaged m tins way. 
One of the best precautions that can oe taken by an architect is 
a personal visit to the quarry, to examine the stone in its natural 
situation Tins, of course, will give little clue to its behaviour in 
an impure atmosphere, and therefore, if the particular stone has bewt 
picviously used in the same distnct, the buddings in which it has 
been employed should also be inspected A hard and lasting stone 
will show the marks of the tooling, and the arrises of the blociks Will 
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The colour has a considerable bearing upon the selection of a 
stone, but tJais, although a very important matter, must giva way 
^ . before the question of durability in large towns and 

i^oKwir manufactunngdistnctsthls IsmoBt emphatically the case, 

for withm a few years of erection the exturior of a building in such 
districts 13 disguised under a coating of soot and gnm« 

Should the stone contain iron, especially in the form of " pyrites,” 
there is a groat hk« lihood of its being stained more or less badly 
by iron ” rust " If the metal is distnbuted evenly in small particles 
throughout the mass the rusting may do no more harm than 
merely deepen the tone of the stone, but if present m largo pieces 
the stain may be so serious as to spoil the appearance entirdy 
When the durability of stone has not boon tried over some con- 
oid erablo period m a building actually erected, the most careful 
_ . physical and chemical tests should be made If the 

reaung ,;tono passes the following tests satisfactorily it may i 

safely be assumed to be of good qualitj and hkcly to prove durable 
(i) Kesistanco to crushing, (2) acid test, (3) absorption test, (4) ^ 
microscopical examination ' 

The resistance to crushing \ ancs to an enormous extent witli ] 
the different kinds of stone, from a htllc over 60 tons ptr square 
foot, which IS the limit for a weak hmi stone, up to a load of over 
1300 ions necessary to crush the hardest granites In gineral 
practice the load placed upon stone should not exceed one-tenth of 
th( crushing weight as found by testing typical specimens A six- 
inch cube is a convenient sire often adopted for the blocks to which 
the crushing tost is to be applied 

The effect produced by soaking pieces of stone for some days 
in a I % solution of sulphuric and hydrochloric acids will decide 
rouglily whether it will bo duiable in a city atmosphere The 
vcssfl containing the test should be agitated twieo a day, the 
action of the acid is to dissolve any portions of the stone that would 
be decomposed by the action of smoko and aeid fumes 

A block of the stone under consideiation should bo dried thoroughly 
m a uarm kiln or oven and carefully weighed before it has time to 
absorb moisture from the air It must then be placed to soak ui 
clean water for twenty-four hours and after removal again weighed 
T he difference between the weights registered will give the wught 
of water absorbed, anel this should not bo more than 10% of the 
weight of the dry block There arc, however, exceiffum^ to tlus 
test, some very porous stone s be mg capable of hiking up i large 
quanlity of water and at the same time proving durable in use 
But such material is liable to allow damp to penetrate through 
it to the mtenor of the budding m which it is employed 

The microscope is the best means of deternunmg the structure 
of a stone, ancl of recognizing the presence of matter likely to affect 
its usefulness adversely Should iron pyrites be discovered in any 
quantity the stone should bo rcicetod, as tins impurity e.usily 
decomposes on exj^Kisuro, and baelly stains and sometimes sphts 
the stone 

llie Jiardc&t, least absoibent, and most compact anel uinfoim 
stones are of ancient geological formation, and with time and in- 
crease of supt rimposcd pressure have become dense and very harel 
The softer stones are of later foimation, iind are usually lighter 
in weight and more porous A good stone should ring clearly 
when struck with steel, and a ficsh fracture should on examination 
be bright, clean and sharp in texture and free from looso grains 
A dull earthy appearance indicatos an inferior stone 

A simple test for deternunmg whether a stone contams much 
earthy matter is this Some small chippmgs from tlio stone are 

i ilaci il in a vessel with sufficient water to cover the pieces, md are 
eft undisturbed for about threi quarters of an hour The water 
IS then gently agitated With stone of a highly crystalline nature, 
having its particles well cemented togetbw, the water will remain 
CU ir, but stone containing earth and clay wU cause the water to 
become tlnck and cloudy m appearance 

The action of the air of ceitam districts has been shown to bo 
prejudieial to the durability of many stones A sinking mstanee 
p . p^ecuhanty is afforded by Cleopatra s Noodle 

^ Thames J mbankmont This is an Egyptian 
monument of carved gramto which undoubteilly stood 
for some thousands of years with little dctenoralion on the spot 
from which it was removed But since its erection m London it has 
been found necissary to coat it periodically with a preservative 
solution m order to chock the rapid decay set up by the impuiities 
of the London atmosphere Similarly the Egyptian ob^sk in 
Central Park, New York, USA, has for the same reason been 
coated with a preparation of paraffin containing creosote dissolved 
m turpentine The surface of tlie storu was hcatt d by means of 
kunps and charcoal stoves, and the compound applied hot. 

The most usual method adopted for preserving stonework 13 
to paint the exposed surfaces with ordinary oil colour This fills 
the pores of the stone and forms a coat which, though weather- 
proof, completely hides the natural bcautj of tlio stone. 1 he paint- 
ing must be ndone every four or five years. Boiled linseed oil is 
sometimes used on stonework, one or more coals btmg will brusl ed 
m alter cleaning it Its use deepens the colour of the stone, and 
unless very caiefully done the work is apt to appear pitchv A 
large number of processes consist of coating the stonework with a 


solution of solubte silica. In Kuhlmann’s proeest a solution of silicate 
of pe^ash or soda is brushed mto the stone and , aided by the carbonic 
acid m the air, acts upon some of the constituents of the stone 
and forms a hard surface which is not liable to decay. In Ransome's 
proeessy a solution of silicate of soda is applied until the surlaeo of the 
stone has become saturated This is allowed to dry and a solutioa 
of chlondc of calcium is then applied m a similar manner The 
two solutions act together and by decomposition produce an insoluble 
fliUcate of limo which falls the pores of the stone and buids its par- 
ticles together, thereby checking decay Baryta water wall, when 
applied to limestone that has decayed owing to the action of sul- 
phurous fumes, penetrate into and sohdifjr the crumbling ixirtions, 
with the result tliat the stone 1$ reconstituted and becomcB luird 
and quite solid Professor A. H Church employed this method 
in ai resting tJic decay of the frescoes m the Houses of P irli<im< nt 
and the stonework of tlic chapter-house it Westminster was also 
treated by him m the s<imc manner FlueUe is the namt given 
to a siliceous preservative spoci illy recommended for use ujKm the 
limestones from the Bath district It may also be applied to other 
limestones, and to bricks, tiles, terra-cotta, &c It docs not materially 
change the appt arance of tlio stone but enters the pores and prevents 
decay Stonework that is much dccayajd may be restored by 
Tabard’s Metallic Stone, which is a natural stone of tnehyto ongin 
reduced to powder The stone is restored to its original condition 
by mixing the jiowdcr with an acid which softens and naimtes 
the molecules without elerompositioii The invention is of Fn nch 
origin and has been used for much important work on the coutment 
of Lurope and m J.ngLand 

The natural lx.d of a stone is tlmt surface on which it w as ongmallv 
deposited But volcamc and other disturbances may h ivc occurred 
since that bmc and completely altered its ‘ h® ' > 
and therefore it frequently happens that a horizontal 
line does not coincide witli the natural bed of stone as it rests m the 
quarry Caro must be tokfoi, however, before using tlie stone in a 
building, to fand the proper bed and to set all stones with thtir 
laminao quite level Exceptions to this rule occur m tlie projectmg 
stones of comictb and string courses, especially tliosc with unducut 
members w Inch would bo hk'^ly to drop off were the natural bed level, 
111 these cases the stones should be pl^i d on edge with tlie laminae 
vertical, except of course at the angles of llic builumg where tlic stone 
must be specially selected and laid on its natural bed Limestones 
amd sandstones which are granular m structure and are iound with 
wide planes of cleavage, giving deep beds which can be quail led 
in large blocks lia ving no tendency to si>htin any particular direction, 
are know n as freestone 

Stone fresh from the quarry is found to contain a quantity of 
moisture called ” quarry sap," on account of which all stones (even 
granite) are comparaUvdy soft when £u:st quarrici' seasontBr 
Ihis water gradually ev aporates, and aftei some mo iths’ ^ 

exposure stones that weie quite soft and weak wlien quarried 
acquire hardness and strength For these reasons it is desirable 
from an economical point of view to work " the stone to its desned 
shape and mould and caive it when soft and easily workable By 
adopting this method a considerable saving in carnage vill lx 
f ffocted, and the durability of the stone is enhanced, for the quarry 
sap on drying out leaves a hard outer crust or protective skin 
which would be removed if tlie working of the fatono were left until 
it had become seasoned It is an mterestmg fact that Sir Chi istoplu r 
Wren durected that the stones used in the erection of bt Paula 
Cathedral should bo seasoned for llircc years on tlie sea be-ich 

Buildmg stones are ilividcd mto several groujis, limestones and 
sandstones are classified as aqueous or stratified roek, Varletla* 
granite being the principal igneous or unstraUfied stone 

Limesicynes consist eluofly of caleium carbonate witli small pro- 

f portions of other substaiues They aie often classified under lour 
leads Compact limestones consist of carbonate of lime, eith< r 

f mro or m combination with clay and sand Granular or oolitic 
imestones consist of grams of carbonate of limo cemented together 
by the same substance or nuxed wiUi sand anel clay The giains 
.ire fgg-s]ui>od (hence the name " oolite ") and vary in size from 
tiny particles to CTaais as laigo as peas. '>hcily limestones consist 
aUuost entirely of small shells, cemented together by carbonate of 
lime Magnesian Innc'itoms are composed of carbon itis of Imie 
ind magncsui in varj ing proportions, and usually also contnn small 
quantities of sdica, iron and alumina Stones having k-.s than 
*■5% of magnesia are not classed under tins head Dolomites are 
limestones containing equal proportions of carbonate of hme and 
carbonate of mugaesia Many ot the finest building stones are 
liiucstoues In iingland tvpi^ examples are tlie Bath stones 
Poitl iiid stone and Kentish ragstone, and m Ameuea tliose from 
the states of New York, Indiana (Bedford quarrj , light brow 11 stone), 
Illinois (Crafton and Chester quarries) and Kentucky (Bowling 
Grexn stone, light gny, siimlai to Portland) Notable hi each 
limestones are obtaineil from tuo quarries at Peuren (cicam), 
ChAteau-Gaillard (white), Abrots, Normandoux (white), and Villars 
(liglit brown) 'The hardest and closest grained of the se are capable 
of taking a fine polish Limt stones should Ixi used with caxo as 
tiny are uncertain m tlieir beKiviour and usu dly more diffunlL to 
work than sandstones, and as a general rule they do not stand the 
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action of fire ifrell On being treated -with a dilute acid, hmestones 
will effervesce and by this tost they can easily be identified Lime- 
stones weigh between 130 lb and 166 lb per cubic foot They vary 
in colour, but most of them are cream or yellowish bronm Marble 
IS a limestone which has been changed by the action of heat and 
pressure into a crystalline form Many beautiful varieties are found 
wluch are suitable for intenor decoration, such as for colunms. wall 
lining, pa VIM, &c , and in dry sunny climates they may be employed 
with great effect in external situations They will take a high polish 
and the fine gramed varieties are well adapted for mtneate carving 
The principal suppbes of marble are drawn from Italy, Belgium 
and France, but the marbles from Ireland and those from Devon 
shire and Derbyshire possess a remarkable range of colour and 
variety of markings America has few notable coloured marbles, 
most of the stones quamed are white or black The states of 
Vermont (West Rutland and Sutherland Falls quarries), Tennessee 
and Georgia produce large quantities of marble Marezzo and 
scagliola are imitations of marbles, and their manufacture and use 
are described m Plaster-work 

Sandstones are composed of grains of sand held together by a 
cementing substance to form a compact rock The cementing 
medium may be silica, alumina, carbonate of lime or an oxide ot 
iron Those stones that have a siliceous cement are the most 
durable Sandstones vary more m colour than limestones, tlie 
colour being largely due to the presence of iron Cream, brown, 
grey, pink, red, light and dark blue, and drab are common colours 
Typical British sandstones are Corsehill (rod) from Dumfriesshire, 
the Yorkshire sandstones (brown), Pinnant stone and horcst of 
Dean (biue and grey) from Gloucestershuro In America sandstones 
are quarried m many states, principally Connecticut (brown stone). 
New York (Potsdam red stone), Ohio (Amherst Berea and other 
. quarries, light brown or grey stone) and Massachusetts (Long- 
meadow brown stone) The texture of sandstones varies from a 
fine, almost microscopical, grain to one composed of large partich s 
of sand It will generally bo found that the heaviest, densest, 
least porous and most lasting stones are those with a fine gram 

Granites are igneous rocks formed by volcanic acbon and are of all 
gexilogical ages Granite is composed of quartz, felspar and mica 
intimately compacted in varying proportions to form a hard granular 
stone Quartz is the principal constituent and imparts to the rock 
the qualities of durability and strength btones containing a large 
proportion of ijuartz are hard and difficult to work Felspar of 
an earthy nature is opaque in appearance and is liable to decay, 
it should be clear and almost transparent The characteristic 
colour of the granite is generally <lue to this substance, but the 
stone IS often affected by tne nature of the mica it contains, whether 
it be light or dark m tint Granite is the hardest, strongest and 
most durable of buiUhng stones, and is difficult and costly to work 
When polished, many vanetics present a beautiful and lasting 
surface By re-xson of its strength and toughness this stone is often 
used for foundations, bases, columns, kerbs and paving and in all 
positions whore great strength is required The granites fiom the 
Peterhead and Aberdeen districts of Scotland and from Cornwall 
and Devonshire in England are much used In the United States 
good granites are quarried m Connecticut, Massachusetts and 
Minnesota Canada, especially the eastern provinces, supplies many 
excellent varieties of granites Much gi anito is also exported from 
Norway and Sweden Syemttc granite contains hornblende in 
addition to quartz, felspar and mica Triu syenite consists of 
quartz, felspar and hornblende, the Htti r taking the place of mica 
It obtains its name from a stone found at Syene in Egypt, but it 
has since been diseovorod that this stone is not a " syenite ” as it 
actually contains more mica tlian hornblende These rocks arc 
very hard and are used more for pavmg and road metalling tlian for 
building purposes 

Slates — The slate used for roofing and other purposes m buildmg 
IS a fine grained and compact rock composed of sandy clay which 
has been more or less metamorphosed by the action of heat and 
tremendous pressure Such rocks were originally deposited in 
the form of sediment by the sea or nver, afterwards becoming 
compacted by the continual heaping up of superincumbent material 
Owing no doubt to some sliding motion having at some lime taken 
place, slaty rocks arc capable of being split into thin sheets which are 
tnmmed to the various marketable sizes A good slate is hard, 
tough and non absorbent, will give out a metallic nng if struck, 
and when tnmmed it will not splinter nor will the edges become 
ragged Slates range in colour from purple to grey and green 
I he best known British slates are those of tne Welsh and Westmor- 
land quarncs In America good slate is found in the states of New 
York, Pennsylvania and Maine (See also Roofs ) 

There are several kinds of artificial stone on the market, consisting 
of fine cement concrete placed to set in wooden or iron moulds 
Although from an artistic point of view its use is not 
desirable, it is prepared with such care that its cheap- 
ness, strength and uniform character have led to its wide 
employment One of tlxe best known varieties is Vtciorta stone, 
which IS composed of finely crushed Mount Sorrel (Leicestershire) 
granite and Portland cement, carefully mixed by machinery in the 
proportions of three to one, and filled into moulds of the required 


shape When the blocks are set hard the moulds are loosened and 
the blocks placed m a solution pf silicate of soda for about two w eeks 
for the purpose of indurating and hardening them Many manufac- 
turers turn out a material that is practically non-porous and is 
able effectually to resist the corroding influence of sea air or the 
impure atmosphere of large towns 

See Rivmgton's Notes on Building Construction, vol lu , F E 
Kidder, Building Construction and Superintendence, vol 1 P 
Meml, Stones for Building and Decoration (\mencin) , H Blagrove 
Marble Decoration W R Johnson Report on Building Stone for 
Extension of United States Capitol Report of Committee upon tl e 
Decay of Stone at the Palace at Westminster (J Br ) 

STONE AGE, the term employed by anthropologists to describe 
the earliest stage of human civilization when man had gained no 
knowledge of metals, and his weapons and utensils were formed of 
stone, horn or bone The term has no chronological value, as 
the Stone Age was earlier in some parts of the world than m 
others, and even to-d ly races exist who are still m their Stone 
Age This first period of human culture has been subdivided by 
Lord Avebury into Palaeolithic and Neolithic, words which have 
been generally accepted as expressing the two stages of the rough, 
unpolished and the finely finished and polished stone implements 
(See Archaeology ) 

STONE-FLY, the name given to medium-sized, neuroptcrous 
insects of the family Perhdae with long flexible antennae, wide 
thoracic sterna and with the wings resembling, as regards size, 
shape and the fan-like folding of the posterior pair, those topical 
of the Orthoptcra except that the anterior pair is membranous 
and not coriaceous The immature forms, which arc aquatu, 
carnivorous and active, are very like the adults except m the 
absence of wings and in their method of respiration, which is 
either cutaneous or effected by means of variously placed intcgu- 
mental tufts richly supplied with tracheae By some authors the 
Pcrlidac are regarded as a special order, Plecoptera, by others 
as a sub-order of an order Platyptera, which contains the 
lermitidae and some other insects as well 
STONEHAM, a towmship of Middlesex county, Massachusetts, 
USA Pop (1890), 6155, (1900), 6197, (1910, US census), 
7090 Area, 6 6 sq m In the township is Spot Pond, a large 
lake with islets, so named in 1632 by Governor John Wmthrop 
and others who then first discovered it, it is a stoiage basin for 
the Metropolitan Water District, and supplies Medford, Melrose 
and Stoncham A large part (730 aiies) of the Middlesex Fells 
Reservation of the Metropolitan Park System is in Stonehara 
The village of Stoneham, with the only post office in the town- 
ship, is about 9 m north by east of Boston, and is served by the 
Boston & Maine railway and by intcr-urban electric lines, it has 
a public library Steam power was first used in the manufacture 
of shoes m Stoneham by John Hill & Co , who introduced many 
labour-saving devices, notably the heeling machine (1862) 
Stoneham, long a part of Charlestown and first settled about 
1668, was incorporated as a township in 1725, but its 
boundaries have been frequently changed since then 
STONEHAVEN (locally Stanehive), a police burgh, seaport 
and county town of Kincardineshire, Scotland, 15 m S S W of 
Aberdeen by rail Pop (1901), 4577 It consists of two quarters, 
the old town picturesquely situated on the south bank of the 
Carron and the new on the land between this stieam and the 
Cowie, the two being connected by the bridge which carries the 
mam road from the south to Aberdeen The principal buildings 
are the market-house and town hall, and the industries include 
distilling, brewing, tanning, the making of net, rope and twine 
and woollen manufactures The harbour, a natural basin, is 
protected on the south-east by cliffs and has a quay The trade 
IS mostly in coal and lime and the exports are chiefly agricultural 
The towm is an important centre of the fishing industry, and has 
become a favourite watering-place On the decay of Kincardine, 
the original capital, Stonehaven became the county town m 1600, 
and suffered heavily dunng the covenanting troubles, Montrose 
setting It on fire in 1645 The Slug Road to Banchory-Teman, 
or Upper Banchory (pop 1475), 15 m distant, a favourite 
residentnal resort of Aberdeen citizens, begins at Stonehaven 
It pursues mainly a north-western direction, at one point being 
carried over the shoulder of Cairn Mon-eam (1245 ), 
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STONEHENGE (Sax Sianhengt st, h&ngmg stones), a tirtular 
group of huge standing stones (see Stone Monuments), situated 
on Salisbury Plain, Wiltshire, England, about 7 m N of 
Salisbury Until comparatively recent times the surrounding 
district was in a state of nature with merely a thm coating of 
turf interspersed with tufts of heath and dwarf thistles, but bare 
of trees and shrubs and altogether devoid of the works of man, 
with the exception of a senes of prehistoric barrows of the Bronze 
Age which, singly and in groups, studded the landscape It is 
safe to say that no prehistoric monument in Great Britain has 
given rise to more speculation as to its origin, date and purpose, 
and although the few hoary stones still extant are but a small 
portion of the original structure they are still sufh( ientl> imposing 
to excite the wonder of the passing traveller, and mysterious 
enough to puzzle the antiquary 

Stonehenge was first mentioned by Nennius in the 9th century, 
who asserts that it was erected in commemoration of the 400 nobles 
who were treacherously slam near the spot by Hengist m 472 
A similar account of its origin is given in the triads of the Welsh 
bards, where its erection is attributed to Aurelius Ambrosius, 
the successor of Vortigern This was regarded as a mirTculous 
feat brought about by the incantations of the magician Merlin, 
who caused a great stone circle m Ireland (said to have been 
previously carried thither out of Africa by giants) to be tr ms- 
ported to Salisbury Plain, where, at Merlin’s “ word of power ” 
all the stones moved into their proper places On the other 
hand, the Welsh bard Aneurin states that Stonehenge existed 
before the time of Aurelius, whose title of Ambrosius may', as sug- 
gested by Davies, have been derived from Stonehenge Geoffrey 
of Monmouth, m recording the death of ( onstantine, which took 
place ibout the middle 01 the 6th ccntur> {Htstorui bntonum), 
states that he was buried “ close by Uther Pendragon, within 
the structure of stones which was set up with wonderful art not 
far from Salisbury, and called in the English tongue, Stone- 
henge ” Inigo Jones, m his work on Stonehenge, published in 
1655, endeavours to prove that it was a “ Roman temple, 
inscribed to t oelus, the senior of the heathen gods, and built 
after the lusean order” This theory was attacked by Dr 
Charleton (1725) one of the physicians of Charles 11 , who 
rn untamed that it was erected liy the Danes, and consequently 
after the departure of the Romans from Britain Ihe next 
controversialist who ippearcd on the scene was the famous Dr 
Stukclv (1740) who propounded the theory that Stonehenge, the 
stone circle at Avebury (Abury), &c , were temples for serpent 
worship, “ Dracontia ” as he called them, the serpent worship- 
pers being the Druids Subsequent writers dropped the ophite 
portion of this theory, but still continued to regard Stonehenge 
as a temple or observatorv of the Druids Lord Avebury regards 
It as a temple of the Bronze Age (1500--1000 B c ), though appar- 
ently it was not all erec ted at one time, the inner circle of small 
unwrought, blue stones being probably older than the rest 
{Frehiitoric Times) On the other hand James Fergusson 
(1872) contended that it was a sepulchral monument of the Saxon 
pc nod 

The original number and position of the stones have suffered 
m the course of time from wind and weather, m days when 
archaeological interest was not alive to the importance of pre- 
serving so ancient a monument That, however, these natural 
causes of its dilapidation were assisted by the sacrilegious hand 
of man there is no lack of clocumentarv evidence Thus Inigo 
Jones laments the disappearance of stones that were standing 
when he measured it, and both Stukely and Aubrey' deplore 
the loss of fallen stones that were removed to make bridges, 
mill-dams and the like On the evening of the 31st of December 
1900, one of the outer trihthons (22 on plan), with its lintel, 
was blown down m the course of a severe storm, this being the 
first collapse since the 3rd of January' 1797, when one of the fine 
trihthons (57, 58) of the horseshoe fell This catas rophe 
attracted renewed attention to the state of Stonehenge, and 
much discussion took place as to the taking of precautions against 
further decay 

The annexed plan, which is that of Professor Flinders Petrie, 
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shows the state of Stonehenge at the moment preceding the fall 
of the trilithon on the 31st of December 1900 Within a circular 
earthwork, 300 ft in diameter and approached from the north- 
east bv a road or avenue which can still be traced by banks of 
earth, is an ou ter ( in leof trilithons(Tooft in diameter) formed bv 
great monoliths (sarsens), originally thirtv in number with large 



lintel stones About 0 ft within this (ink and concentric 
with It IS another, lormcd of smaller ‘ blue stones,” originally 
fort\ in number, hut only i few of which now remain tn situ, 
within that w is i horseshoe of five huge trihthons formed by ten 
monoliths with their imposts ( ill sirscns), and within the horse- 
shoe was an inner horseshoe of “ blue stones,’ originally nine- 
teen in number ihe open part of the horseshoe exactly fates 
the sunrise at the summer solstite Beyond the outer circle 
(not shown on plan) a gr'at monolith— the sun stone or so-cillcd 
“knars Heel standing on the axis of thi horseshoe, marks 
the point where a spectator, centrally pined within the horse- 
shoL, would see the sun ris„ on the hon/on at the solstice On 
the cm umferenc c of the carthern cmle or surrounding rampart 
(not shown on plan), which is Iv^rc intentionally broken, a great 
recumbent stone — the si uighter stone- lies along the axis 
and aiross the axis, nc ir the central curve of the inner horse- 
shoe, lies a fine recumbent stone — the altar stone — t 3 ft long 

Only half the outer circle (sarsens) now remained upright, 
three on the west, thirteen on the east, and this indicated the 
effec t of the prevalent west wind The fall of trilithon ^2 and its 
lintel opened a larger path to the wind, and added to the danger 
of further destruction Moreover, the narrow passages between 
the eastern monoliths had become worn by use into hollows v ^ a h 
threatened their foundations The acquisition of Salisbun 
Plain by the wai office for military' purposes seemed likeh 
again, to add to the risk of harm from thoughtless visitors 
For all reasons an attempt to preserv e Stonehenge was desirable , 
and the owner. Sir Fdmund Antrobus ’ was willing, on certain 
conditions, as to limitations of access, to co-operate with the 
Society of Antiquaries, Wiltshire Archaeological Society and 
Society for the Preservation of Ancient Monuments in taking 
such steps as might be necessarv to prevent more stqnes from 
falling, and even (if possible) to set up some which had fallen 

' The ownership of Stonehenge hav ing been questioned Sir 
E Antrobus's legal title to it was confirmed bv a lawsuit in 1905 
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The societies advised that tnhthon 6, 7, with lintel — which had 
slewed round — and tnhthon 56, whi( h was leaning at a dangerous 
angle, should be examined with a view to replacement with as 
little excavation as possible , that the monolith and Imtel 22 be 
replaced, and its companion sarsen (21) secured, and that trili- 
thon 57, 58, should be re-erected in its place, which was exactly 
known Steps were taken to phue the matter in the hands of 
engineering experts On the 19th of September 1901 tnhthon 
56 was successfully raised to a perpendicular position It then 
presented an imposing appearance, standing 21 ft above ground 
its total length w is found to be 29 ft 6 in , and its weight about 
30 tons The excavations were larried to a depth of 8 ft 3 in 
below the datum line, and many objects were found, including 
(hippmgs and lumps of the stones, stone tools, bones, and (m 
the upper strata) coins and fragments of pottery Nearl> loo 
stone implements were excavated — axes, hammer axes, stone 
hammers and mauls— which, according to Dr Gowland, who 
superintended the work, had been used not onl). for breaking the 
rude blocks into regular forms, but also for working down their 
faces to a Icve 1 or < urved surfai e No light was thrown, however, 
<m the transport of the bloeks 

‘ Notwithstanding the mtin^ attempts, both b) exe avations 
and speculative writings, to elucidate the history of this uni(|ue 
monument, the an lueological data available are insufinient to 
decide definitely between the conflicting opinions held with 
regard tothedite of its construction and the purpose for whie hit 
was originally intended The finding of chips of ‘ sarsens ’ and 
“ blue stones ” together “ down to the bed of the rock ” would 
seem to disprove the theory that the inner circle and inner 
horseshoe were built earlier than the rest of the monument 
Dr Gowland at a meeting of the Society of Antujuaries (Dec 19, 
1901), read a paper on his recent excavations on the site of 
Stonehenge, in whieh he eame to the eoneliision that the struc- 
ture was a temple dedicated to the worship of the sun, and 1 e 
assigns Its erection to the end of the Neolithic penotl (2000 to 
1800 B c ), on the ground thit no bron/e implements or relies 
were found during his e xplorations It docs not follow howeve r, 
from the fact thit onh stone tools were found at the bottom of 
the trene he s that the monument was i onslrticted when metal 
tools were unknown, be ( ause none of the Stonehenge tools have 
the charae te ristie forms of Neolithic implements, so that they 
might have been specially improvised for the purpose of roughly 
hewing these huge stones, for whu h indeed, thc\ were really 
better adapted, and more easily pioeured, than the early and 
very eostly metil tools ol the Bron/c Age On the other hand, 
the recorded disiovtrv of iron umour, Roman and British 
pottery and coins, together with the bones and horns of deer 
and other anim.ils, is of little evidmtial value Without a precise 
record of the « inumstanecs m which they we ic found Only 
one objeet viz an incense burner, seams to the present writer 
to have anv rhronoleigie al value, as it is an undoubted sepulchral 
relic of the Bron/e Age 

lhat the sun on ^Iidsummer Day rises nearlv, but not quite, 
in line with the “ avenue ” end over the Friar’s Heel, bis long 
been advanced as the chief argument in support of the thcoiy 
that btonehenge wis v temple for sun-worship On the siip- 
positKui that this stone w is r used to mark exictly the line of 
sunrise on Midsummer’s Day when the structure was erected, it 
would n iturally follow, owang to well-known astronomical causes, 
that in the course of time the three turn of this line would slowly 
undergo a change, and that, at any subsequent date since, 
the amoimt of deviation wouM be commensurate with the lapse 
of time, thus supplying thronologu il data to astronomers for 
determining the age of the building I he solution of this 
problem recently been attempted by Sir No man loekyer 
{Stonehenge and other British Stone Monuments), who ralrulates 
that on Midsummer Day, 1680 b c , the sun would rise exactly 
over the Friar's Heel, and m a direct line with the axis of the 
temple and “ avenue ” The above date he therefore considers 
to be the date of the erection of this great national monument, 
withm a margin of possible error, on either side, of 200 yeaars 

Lookina' at Stonehenire from the are hitectural standoomt 


there can be no hesitancy ifi regarding it as an advaneet! re- 
presentative of the ordinary stone circles, some two hundred 
of which, great and small, are known within the British Isles 
It IS, however, differentiated from them all by having hewn 
stones, capstones, tenons and sockets That its analogues were 
chiefly used as sepulchres has been fully established, and this 
IS presumptive evidence that the sepulchral element was, at 
least, one of the objects for which Stonehenge was constructed 
and It was probably for this reason that it was erected on Salis- 
bury Plain, where there already existed an extensive necropolis 
of the Bronze Age Nor would this by any means militate 
against its use as a temple for consecrating the dead, or for 
sun-worship, or anv other religious purpose 

Autboritifs ^ — Among numerous writings on Stonehenge may 
be mm lion cd Slotu lunge am! -iburv by Dr William Stiikely (1740 
reprinted in 1840) , Davies Celtic Besearchis {1804) And Mythology 
0/ the Druids (lioij) , Hoato A ncunt Wiltshire (ibiz) \o\ i , Drownv 
'In Illustration of ‘Stonehenge and Ibury (182 p , iergusson, Rude 
stone Monuments {1S72), Long Stonehenge and its Barrows (1870), 
e»idky Stonehenge Viewed in the Light of Ancient History and Modern 
Observation (1877), W M 1 lindcrs Potno btonehenge Plans, 
Descriptions and I heoi les {iSSo) , h f bte\ms Jottings on Stone* 
htngi (1882), Edgar Barclay Stonehenge and its harth Works (189s), 
I ockycr Stonehenge and other British Stone Monuments Astio 
nomuallv Considered (1906) See also The limes (April g igoi) 
bor a complete bibhogiaphv of Stonehenge see the Wiltshire 
Archaeological and \atural History Muga me (Dec 1901) by W 
JcioiiK Ilurison (K Mu) 

STONEMAN, GEORGE (1822-181)4), American soldier, was 
bom at Biisti, m Chautauque eounty, New York, on the 8th 
of August 1822 He graduated at West Point in 1846, served 
as second lieutenant with the Mormon battalion in California 
during the Mexican War, and became a captain in 185s In 
February i86t, while in command of hort Brown, Texas, he 
disregarded the orders of his superior ofliecr, Major-Cjcneral 
D h Iwiggs, to surrender to the Confederate forces, and escaped 
with the garrison He served on MeCltllan’s staff during the 
West Virginia ( impaign, and was commissioned bngadier- 
gencril of volunteers and appoint! d chief of eavalry of the 
Army of the Potomac in August 1861, in whuh capacity he 
took part in the Peninsula campaign and the Seven Days’ Battle 
He commanded the 111 (orps in the hn deru ksburg (amjiaign, 
and was jiromotcd, in November 1862, to be major-general of 
volunteers During the f hancellorsvilk eamjiaign he mule 
an unsuccessful cavalry raid toward Richmonei In the eirly 
months of 1864 he commanded the XXIII corps, and then, 
as commander of the cavalry of the department of the Ohio 
took part in the Atlanta c impaign Y hile attempting to seize 
the Confederate prison at Anelersonvillc (July ji, 1864), he 
was captured at Clinton, fjeorgia After his release in October 
he toniinanded eavalrv in Fist Tennessee, making suecesslul 
rods into Virginia and North Carolina, and on the 12th of 
April 1865 defeated i Confederate feme near Salisbury, North 
Carolina, and eajiturcd a large number of prisoners After- 
ward he held commands m Tennessee and Virginia until 1868 
He w IS mustered out of the volunteer service in September 
1866 but served in the regular armv as colonel and brevet- 
major-general till 1871 He then removed to ( alifomia, was 
elected governor by the Democrats, and served from 1883 to 
1887 In Februare 1891 he was made a c olonel on the retired 
list, U S Army , and on the 5th of September 1894 died at Buffalo, 
New \ork 

STONE MONUMENTS, PRIMITIVE The raising of com- 
memorative monuments of sue h enduring material as stone is a 
practice that mav be tracecj m all countries to the remotest 
times The highly sculptured statues, obelisks and other 
monumental ertctions of modem civilization arc but the lineal 
representatives of the unhewn monoliths, dolmens, cromlechs, 
iCc , of prehistoric times J udguag from the large number of 
the latter that livve still survived the destruetive agencies 
(notably those of man himself) to which they have been exposed 
during so many ages, it would seem that the motives which led 
to their crettion had as great a hold on humanity in its earlier 
staees of develonment as at the oresent time In giving some 
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idea of the characteristics of these rude and primitive monu- 
ments in Britain and elsewhere it will be convenient to classify 
them as follows (i) Isolated pillars, or monoliths (/awos, 
solitary, and ki6o^, stone) of unhewn stones r used on end, are 
called menhirs (Cornish, maenhtt, and Welsh maen, a stone, 
and htf, long) (2) When these monoliths are arranged in hms 
they beiome alignments {ad, to, and Fr hgne, a line), as at 
M6nec, Carnai (see Plate, fig 5) (3) But if their linear arrange- 

ment be such as to form an enclosure (enceinte), whethir 
circular, oval or irregular, the group is dtsignatcfl by the n ime 
of cromlech (Gaelic, cram, crooked, and leac, Welsh lUch, a 
flagstone), as at Carrowmorc, Ireland (see Plate, fig 4) (4) 

When the monoliths, instead of standing apart as in the previous 
structures, are placed close to each other and enclose an area 
sufliciently smill and narrow to be roofed over by one or more 
capstones so as to form a rude chamlx;r, the monument is 
called a dolmen (Breton, dolmen, from dol, a table, and nun, 
Welsh maen, a stone) hor illustrations of the dolmens at 
Kenaval ancl Kit’s f ot} House (sc^o Plato, figs t and 2 ) This 
megalithic chamber is sometimes wholly embedded in a mound 
of earth or stones so as to present to outward appear cnce the 
form of i tumulus or cairn As, however, there are miny 
tumuli and cairns which do not contain mcgalithu chambers, 
it IS only partially that these prehistoric remains come under 
the category of primitive stone monuments In the rare 
instances of a dolmen being constructed of two single standing 
stones supporting i third, like the lintel of a door, as may be 
sec n at Stonehenge {q v ), the monument is c allecl a inlithon 
(rpi = rpeis, three, and stone) 

Menhirs —Rude monoliths set on end appe^tr to have been 
erected in all ages for a variety of commemor-itivc purposes, 
sue h as on the accession of kings and chiefs, or to mark the site 
of a battle, a grtve, or a boundary line, &.c Throughout the 
British Isles such standing stones arc widely interspersed, 
especially in the less cultivited districts In Scotland, when 
stones were used ceremoniallv in the ic t of c rowning a king thev 
were called tanist stones, the most celtbrrtcd of which was 
the I la hail, lormerK it Scone (now at Westminster Abbey) 
oi which the kings ot Scothnd used to lx crowned We read 
ilso ol hilt or hocr stones cinihus or camus stones (raw, 
crooked), cat {cath, battle) stones, wntch stxncs, Dnnd 
stanes, Kc 1 he Hawk stane, or Smuni hakoins,A\, St Madoes, 
Poithshirc , w IS crcc ted in memory of the defeat of the Danes at 
Lunc xrtv ind i monolith now standing on the field of Floddcn 
IS said to mark the pi ict where King Jamc s fell W hen menhirs 
were gioupcd together their numbei was oltcn significant, 
I twelve (Josh iv 5) or seven (Herod m S) Some standing 
stoic ■> ire louncl to have been artifu lallv pcrforvtcd, and witli 
these superstition has associated some curious ceremonies 
As examples of this class may be mentioned the iimous Stone 
of Odin near the circle of Stennis, the ( lich-Cham, or Stone 
of Vengeance, at Onich near Ball ic hulish, Argyllshire, and 
Men-cn-tol (the holed-stone) m Cornwall Two rude mono- 
liths in Scotland bear inscriptions— the famous Newton Stone 
in tlie district of Ginoch, and the Cat Stane near Edinburgh 
Others have cup-and-ring markings, spirals or concentric circles 
In Ireland, Wales and Scotland they are occ vision illy found 
with Ogam insc nptions and in the north-east of Scotland (Pict- 
land) with some remarkable and hithc rto unexplained symbolical 
figures, which were continued on the hewn and elaborately 
sculptured stones of early Christian times so largely found 
in that locvilily In England monoliths are often associated 
with the cromlechs or stone circles, as the King’s Stone at 
Stanton Drew, Long Meg at Little Salkcld, the Ring Stone at 
Avebury, &c One of the finest Bntish monoliths stands in the 
churchyard of Rudslon, Yorkshire 
Menhirs arc found m all countries which abound m mega- 
lithic structures In Fnance over 1600 isolated examples have 
been recorded, of which about the half, and by far the most 
’•emarkable, are within the five departments which constitute 
Bnttany Over the rest of France they are generally small, 
and not to be comp.ircd m size to those of Brittany At 


Ivocman ifjucr, Morbihan, is the largest menhir in the world 
It was in the form of a smooth-sided obelisk, but now lies 
on the ground broken into four fragments, the aggregate 
length of which vimounts to 20 50 metres (alwut 67 ft ) It 
was made of granite foreign to the neighbourhood, and its 
weight, according to the most recent calculations, amounted to 
347,5^1 kilogrammes, or 342 tons {L Homme, 1885, p 193) T he 
next largest menhir is at Plesidy (Cotes-du-Nord), measuring 
about 37 ft m height Then follows a list of sixty -seven gradually 
diminishing to 16 ft in height, of which the first ten (all above 
26 ft ) are in Brittany As regards form these menhirs vary 
greitly Some arc cylindrical, as the well-known pierre de 
champ-Dolent at Dol (height 30 ft ), and that of Cadiou in 
Finistdre (28 ft), while that of Penmarch (26 ft) takes the 
shape of i partialh exyianded fan \ menhir of cpiart/ at 
Medrc i( fllU -ct-Vilaine) st inds i6i ft high in the form of a 
reetangular pillar indulntahlemenl latlk On the introduetion 
of Christianitv into h ranee its adherents appear to have made use 
of these menhirs at an early period, many of them at present 
support a cross, and some a Madonn i While the scattered 
positions of some monoliths sugge st that thev were sometimes 
used .IS landmarks, or perhaps as places of rende/vou for 
hunters, the singular grouping of others shows that these were 
only secondary or subsidiary functions So fir as the Ogam 
insc nptions, found on some of the standing stones in Sc otl ind 
Ireland and Wales, have thrown light on the subjec t they appiear 
to h.ivc been the headstones of graves It is not uncommon to 
find a monolith overtopping a tumulus, thus simulating the 
bauta (grave or battle) stones of Scandinavia Menhirs of all 
sizes are also met with m Algerua, Morocco, India, Central 
Asia, &c 

Alignments — The most celebrated monuments of this class 
are to be seen in the vicinity of Cirnac m Brittany Thev ire 
situated in groups at M6nec (see Plate, fig s); Kermario, Ker- 
lese.ant, Erdeven and Ste Barbe — all within i few miles of each 
other, and in the centre of a distric t c ont lining the most remvirk- 
abk mcgalithic remains m the world The first three groups 
arc siippose^d bv some archaeologists to be merely portions of 
one oiigin.il and eontineious scries of alignments, \ehieh extended 
ncvirly 2 m in length in a uniform direction from south- 
west to north-e.ist (ommencing at the village of Menec the 
menhirs extend in eleven rows At first thev stand from 10 to 
13 ft vibove ground, but as we advance they become gradu 
ally smaller till they attain only 3 or 4 ft in height, and then 
ee.ise altogether After a vac.int sp.iee of .about 350 v.irds 
we come to the Kermario group, which conUuns only ten lines, 
but the menhirs are nearly of the same magnitude as those at 
the beginning of the former gioup \ftc r a still greater intcraal 
the mtnhiis igain appear at the village of Kerlcscant but this 
tunc m thirteen rows In t88i M lulix Gullird Plouharnel, 
m ide a plan of the alignments at Lrdeven, from whic h it appears 
tbit, out of \ total of 1T20 menhirs which origin allv constituted 
the group 2()o are still standing, 740 fallen, and qo removed 
Ihe menhirs here may be traced lor nearly a mile, but their 
linear .irrangement is not so distinct, nor are the stone s so 1 irge 
as those .at C arnac About lyo alignments arc known m Prince 
At Penmarch there is one containing over 200 stones arranged 
in four rows Others, however, are formed of only a single 
row of stones, as at Kerdouadec, Leurc and (amaret Tlic 
first IS 480 metres in length, and terminates at its southern ex- 
tremity m a kind of crotx gammee At Lcurcl three short lines 
meet .it right angles The third is situated on the rising ground 
between the town of Camaret and the point of loulinguet 
It consists of a base line, some 600 yards long with 41 stones 
(others had apparently been removed), and two rectangukar 
lines as short offsets Close to it were i dolmen and a pros- 
trate menhir All these monoliths consist of a coarse quartz 
and are of small dimensions, only one, at Leur^, reaching a 
height of 9 ft Alignments are also found in the regions 
fl.ankmg the Pyrenees, but here they are generally in single file 
— mostly straight, but sometimes reptihform One at Pevrelade 
(Billi^rc) runs m a straight line from north to south for nearly 
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300 ydi> and contains 93 stones, Some of which are of great 
size At St Columb, in Cornwall, there is one called the Nine 
Maidens, which consists of eight (luartz stones extending in 
i perfectly straight line for 262 ft In Britain, houever, 
the alignments are more frequtntl} arranged in a double file, 
or in avenues leading to, or from, other megahthic monuments, 
such as still exist, or formerly existed, in connexion with the 
cromlechs or circles at Aveburv, Stonehenge, Dartmoor, Shap, 
( alU rnisli, isce The stone ( ire le at Callcrnish, m the island of 
Lewis, shcAvs an uniisudly elaborate design with two parallel 
rows of upright stones running northwards and a single line 
acioss, thus presenting a iruciform appearame A very tall 
menhir (17 ft long) o<(upKs the centre of the circle (42 ft 
in diameter) 1 he peat which in the course of ages had accumu- 
lated to i depth of 5 ft wis removed in i8s8, and hence 
the cliarac Itnslic features of this remarkable monument are 
well seen m the PI ite , fig I he only ex imple in Pngland 
compaiabk to the great alignments of Carnac is m the vale of 
the While Horse, m Berkshire Here the stones, numbering 
ibout Son <ire grouped in three divisions, and extend over an 
irregular parallclogiam mcisuring from 500 to (>oo vds in 
length anel from 2=;o to 300 >(ls m brcidth Sir Henry Drjden 
describes several groups of alignments in ( aithness, as at Garry- 
whin, Canister, Yarhouse, and the “Many Stones at Cl>th 
(Pergussun, Rude Sto,ie Monument‘'>, p 529) Alignments m 
single and multiple reiws have also been observed m ShetUnd 
India Alg( rm e\( 

Cromlech'- — In Britain the use of the word cromlech is vir- 
tu illy synonymous with th it of dolmen In Prance however, 
and on the ( ontment genii lilv it is exclusively applied to thit 
class of monument for whuh m this eountrv only the desirip- 
tive name of “stone cirdes, eir “ < ircles of sUnding stones, 

IS used llus ajiplu ilion of the term in various (ounlries to 
different 1 1 es of monumi nts has given rise to some confusion 
Ihe carlie-it known use of the word oiiurs m Bishop 
Morgan s translition of the Bible into Welsh where ‘ the 

cUtls ( f the roi is icnelered by crondechvdd y nei^ian Its 
earliest oi ( urrent i m tlie spei lal sense in whuh it has continued 
to be used b\ Ihitish antiquaries is in a dcsinption of some 
■in< lent re minis bv the Kev John GriHith of Ilanddvfnin 
(1630) m which he svv — There is a crooked little ecll of 
stone not far from A 1 iw where ae e ordmg to tradition Bronwen 
I cir was bulled such little houses, whieh are eommon m this 
eounti) ire calk el bv the appeisitc neme cromlechaw Tn 
this irtie le the word eioinlceh ret uns its coniine ntil rne ining 
and Is e xelusive Iv useel to uidu ite enclosures (enceintes) formeel 
of rude monoliths pined at intervals of a few vards, and as 
such enclosures geneiallv .issume a (ireular, e^r oval, shape the\ 
are nut infreejutnllv described as stone circles Reetingular 
enclosuies irc hovvtv er, not unkneiwn exvmples of w hie h mav be 
seen at Ciireunno (Morbihan), near the wtll-kneiwn dolmen of 
tbit name, and it Sunt Just (Ille-et-Vil une) The former 
meisures 37 b> 27 vds , and is now composed e>f 22 menhirs 
ill of vvhie h arc st inding (some fallen ones having been restored 
bv the government), while about a dozen appear to be wanting 
A “ donkey shoe-shaped ’’ enclosure has been described bv 
Sir Plenrv Dryden in the parish of Ditheron, Caithness measur- 
ing 226 ft leing, 110 ft wide m tie middle, and 83 ft wide 
<it the two extremities Stone circles arc frequently arranged 
( ( ni entne ill> , as m i\ hi seen m the circles at Kenmorc, near 
Ahtifeklv Perthshiie, is well as in man\ other Scottish Irish 
iiid Seandinuviin eXiimpks More rarelv one large circle 
surrounds inner groups without having a lommon centre, as 
at Avehuiv, where the outer eirtle (1200 It in diameter) sur- 
rounded two others, each of which lontained an inner lon- 
eenlrie cinli The stone circle of Ballynoc, Co Down, 
Irchnd, consists of inner and outer (eccentric) circles, the 
former measures about 37 ft in diameter with 22 stones, and 
the latter T05 It in diameter with 45 stones At Boscawen, 
m Cornwall, there is a group of circles confusedly attaehed and 
partially overlapping Also, on the small island of Er-Lanic 
(near the famous tumulus of Gavr ims), there is a double 


cromlech (now partially submerged), the ciri les of which intersect 
each other Cromlechs may also be connected by alignments or 
avenues, as already explained, and they are often associated 
with other megahthic monuments Thus, at the end of the 
great Carnac alignments are the remains of a large circle which 
can be readily traced, notwithstanding that some houses 
a-e constructed within its area In the British Isles and in 
the north of Europe they frequently surround dolmens (as at 
Carrowmore, Irelind — Plate, fig 4), tumuli and ciirns A few 
examples of a dolmen being sunounded by one or more circles 
have been recorded by M Cartailhac from the department of 
Avevron, m Prance Outside the stone circle there is also 
frequently to be found a iircular ditch as at Avebury, Stone- 
henge Arbor Low, Ring of Brogar, &c The most remarkal le 
megahthic monument of this class now extant is Stonehenge, 
wliieh differs, however, from its congeners m hiving the stones 
of Its outer circle partially hewn and attiehed by trans- 
verse lintels The largest cromlech m France was situated at 
the village of Kergonan, on the Ile-aux-Moines (Morbihan), 
about the half of it he mg now destroyed by' the encroachment 
of the houses Ihe remaining semi-i ire urnftreni e eontains 
36 menhirs from 6 to 10 ft high, and its diameter is about 
328 ft Ihis cromleeh, like so many English “circles, 
was not circular hut slightly elliptical Only a few of the 
British cromlcehs exceed these dimensions, among which m iv 
he mentiemed Avebury (1260 by 1170 ft ), Stonehenge (outer 
e irele 300 ft , inner io6 ft ), Stanton Drew (360 ft ), Brog t 
( 343 ft), long Meg and licr Dauglilers (330 ft) One netr 
i')umfrics with ii stones and 291 ft m diameter, called the 
Twelve Apostles, also closclv approaches what Feigusson lalls 
the loo-metre size, but, generally speaking, the Scotch and Irish 
examples are of smaller proportions, rarely exi ceding 100 ft 
in diameter That most of the smillcr elides have been usid 
as sepuk lines hxs been repe itedly proved by actual exeivatioii) 
which showed th it interments had taken place within their areas 
It IS difficult, however, to believe that this could have been the 
mam ohjei t of the larger ones At Miv borough near Penrith, 
there is a eiriular mound entirelv composed of m immense 
aggregation of small stones m the form of a gigantic ring and 
cm losing a flat irca alxiiit 300 ft m diameter Ihis space 
IS entered by a wide iperturo m the ring, ind ne ir the lentn 
there is a fine monolith, one of several known to hive former! v 
stood there Of the same type is the (riant s Ring ncai Bel- 
fast, but the ring m this mstaiiee is made of earth and it is 
( (insider ihlv hrger m diameter (380 ft) while the lentnl 
object IS a hne dolmen It is more probable that such enclosures 
were used, like many of our modern churches, for the double 
purpose of burv ing the dead and addressing the living 

Dolmeui — Tn its simplest form i dolmen i (insists of three, 
four or five stone supports, covered by one selected megalith 
( ailed i ( ipstonc eir tiblc A well-known example of this kind 
ill Fnglanei is Kit’s Coty House (see Plate) situated between 
Roehester and Maidstone whuh is formed of three large sup- 
ports with a capstone measuring ii by 8 ft From this simple 
form there is an eneilcss variety of strue tures till we reaeh the 
so-called Giant Graves and Grottes des bees, which consist of 
numerous supports and several capstones The dolmen of 
Bagneux, situated m the corner of a plantation on the outskirts 
of the town of Saumur, measures 18 metres m length, 6 50 in 
breadth and 3 in height It is constructed of huge flagstones, 
4 on ea( h side, and 4 capstones— the largest cipstone measuring 
7 30 metres m length, 7 m breadth and i m thu kness Another 
near Esse (Ille-et-Vilame) called La Roche aux Fees, is eon- 
structed of 30 supports and 8 capstones, including the vesti 
bule Dolmens of this kind are extremelv rare m the British 
Isles, the only one comparable to them m form being Calliagh 
Birra’s House near Monasterboiee, Ireland, which consists 
of 4 capstones supported by 4 or 5 thin stones on edge to form 
each side, and one stone closing one end Owing to its small 
size (12 ft long by 4 wide) this monument is disappointing in 
appearance These free-standing megahthic chambers, generally 
known as allees couvertes, as well as many other examples of the 
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simple dolmen, show no evidence of having been covered over 
with a mound When there was a mound^ it necessitated in 
the larger ones an entrance passage which like the chamber, 
was constructed of a series of side stones and capstones Some 
archaeologists maintain that all dolmens were formerly covered 
with a cairn or tumulus — a theory which undouhtedh derices 
some support from the condition of many examples still extant, 
especidlK in h ranee, where they' ma\ be seen, as it were, 
m all stages of degradation fiom a partial to a complete state 
of denudation Were the soil and stones which compose the 
tumulus of New Grange, Ireland, removed leaving onlv the large 
stones which lorm its entrance passage and central chambers, 
there would be exposed to view a very imposing mcgalithic 
structure , not unlike the group of monoliths at Callernish 
in the lewis (sec Plate, fig 3) The allees couverta of France, 
(jcrmanv and the ( hannel Islands had their entrance at the end, 
but, on the other hand, those ot the Drente, in Holland (Hune- 
bedden) had both ends closed ind the entrance was on the side 
lacing the sun The covered dolmens are extremely variable in 
shape — circuUr, o\al, quadrangular and irregular being forms 
commonly met with, and as to si/c they range from that of an 
ordinars barrow up to that of New (irange which rises in the 
foim of a truncated cone to t height of 70 ft with a diameter 
of 315 ft at the base and 120 ft at the top Around its 
bese w IS a circle of some thirty rude monoliths placed about 
10 vds apart, and forming a circumference of tooo ft — 
onh a few of these menhirs ire now in <;ttu Ihe entrance 
passage to the interior of this huge tumulus measures about 
03 ft long, 4 ft () in high, ind 3 ft 6 in wide tnd discloses 
'■ome hrge blocks of stone and its cruciform chamber 
mcisures 26 ft long 2 t ft brotd, end iql ft high in the 
middle Ihe enlranee gallcr\ may be attached to the end ot 
the chamber, as in the (jruttc de Gat r mis, or to the side, as in 
the Giant s Grwc at Oem neir Roskildc In other instances 
there IS no distinct chamber but a long passage gradualh 
widening from the entrance, and this mat be bent at an mgle, 
as in the dolmen clu Rochcr (Morbih in) Agrin there mat be 
stverrl ch imbers c ommunic itmg with one entrincc pissagc 
or two or three chrmbers, hiving sepai itc entrances may be 
imbedded in the sime tumulus \ curious specimen of the 
lormer m it be seen in a ruined tumulus neir St Helier Jerset 
ind in excellent example of the litter is the p irtnllt dcstroted 
tumulus of Rondoscc near Ploulnrnel riilwat station, which 
(cmtiins three separate dolmens That such vtnations are 
not due to altered customs, in consequence of wideness of 
geographical range is shown bt dt Moitillet who gites pi ins 
ol no less than 16 chlferentlv shiped dolmens {Mmee pre- 
bniorique, pi 58), all within a confined district in Morhihan 
Ruined dolmens arc ibundantlv met with in the provinces 
of Hanover, Oldenburg ind Mecklenburg At Riestedt near 
Udzen in Hanover, there is on the summit of a tumulus, a 
very singulir dolmen which mcisures about 40 ft long and 

0 ft w'lde Another at Nischendorf near Weimir, consists 
of a mound surrounded bv a laigt circle of stones ind i covered 
chamber on its summit Remiins of i megalithic structure at 
Rudenbeck, m Mecklenburg though now verv impel feet show 
(hat origmalh it had been constructed like in alhe couverte 
It had four supports on each side two at one end (the other end 
being open and iorming the entrance) and two large i ipstones 
The length in its completed state was about 20 It , brc.idth 
7! ft , and height from the floor to the under surface of the 
roof 3 ft According to Bonstetten, no less than 200 of these 
megalithic monuments are distributed over the three piovinces 

1 uneburg Osnibruek and Slide, and the mewt gigantic ex- 
ample's in Germany are m the duchy of Oldenburg In Holland, 
with one or two exceptions they are confined to the province of 
Drente, where between 30 and 60 still exist, under the name of 
Hunebedden (Huns’ beds) The Boigcr Hunebed, the largest 
of the group, is 70 ft long and 14 ft wide In its original 
condition it contained 45 stones, ten of which were c ipstones 
All the Drente monuments are now denuded but a few show 
evidences which suggest that they had formerly been surrounded 


by a mound containing an entrance passage Onh one dolmen 
has been recorded in Belgium, but in h ranee ilitir numbei 
amounts to 3000-4000 They are irrtgularlv distributed over 
78 departments, no less than 618 bung in Bnttanv In the 
centre of the countrv lht\ are also numerous some 43s having 
been recorded in \veyron, but here thev arc of much smalki 
dimensions than in Bnttanv From the Pv renees these rude 
stone monuments arc sparsely traced ilong the north roast 
of Spain and through Portugal to \ndilusia where they occur 
in considerable numbers, but of their precise numbers ind 
distribution we have no trustwoithv lecounts Arc circling to 
Cartailhac (A^es prehictoriqui's d( 1 1 spagne et du Portugal 
p 132) 118 were recorded up to 1870 under the name of 
Many of them arc in the form of free standing dolmens md 
allees eouverle<i Jhc most rem irk ible monument of this kind 
in Spain and certainly one of the finest in 1 urope is that near 
the vilhge of Antequera some dist ince north of M d gi The 
chamber, slightlv oval in dupe measures 24 n tires long 
615 metres broad and from 2 70 meties to 3 metres I'igh 
The entire structure comprises 31 monoliths ten on each 
side one at the end and five cai the roof Moreover the roof 
is strengthened by three pill irs pliced ilong the middle line 
at the widest part of the ehimber Ihc huge stones arc midc 
of the Jurassic limestone of the district ind like those of 
Stonehenge, appear to hav't been pirth dressed The entire 
structure was originally and ^till is putidlv coveied b\ 
earth, which formed a mound ibout 100 ft in diinctir 
In Africa dolmens are founci m 1 irgc trroups in Afoioeio, 
Algeria and lunis Gcneiil Tndherhe writes of hiving 
eximined five or six thousind at the ccmelcties of Bou 
Merzoug TOuecl Berda, lebessa Ciasml c'vc ((ovnes viler- 
national d' anih etd'aich pnlmt ^ -'^-'2 p 408) In the ( h.innel 
Islands everv kind of meefilithu monument is met with \t 
Mont Coe lion near St Hclicr there v is latelv discovered in a 
mound of blown sand an alUi « t' tifc md ( lo'-e to it i stone 
circle surrounding a small dolmen In the T'ritish Pits dolmen 
arc common 111 many locdius p rtuiiiiK in toe west of 
Fnglind, Anglesey, the Pk of \1 in Ircl ind ind ‘scothnd In 
the last-named country thev ire not hov ev t r the most numerous 
and striking remains amentr us rude stone memununts the 
stone circles md e isted cairn h i\ mg laicely superseded them 
No dolmens exist in ti tern I imopt hevoud Saxonv Fhev 
le ippeir however m tP ( rime i md ( ire i sn whenit thev 
have been triced through ( cntril V 1 to Indi i wheic thev irc 
widelv distributed Similir structures hive do been lecog- 
nizcd by trav'elkrs m Palestine, Vribn Persii \ustnlii 
Madagascar, Peiu &c The ungmhr m inner m which these 
megalithic monuments are eiistribiUed Mong the western jMrts 
of huropt bordeiing on the seashore his led to the theorv that 
they were erected bv a spend people but is to the when, 
whence and whither of th'^ mcgiluhit rice we Invc no know- 
ledge whatever Although th I i rope an dolmens, however 
wieicly apart they ma\ bt situ itcd hivc i strenig f imih like 
ness, vet thev present soniC striking differences in ceit iin loe ili- 
tics In Scindinavia thev ire confined to Danish linds md a 
few provinces in the south of Sweden In the former countrv 
the exposed dolmens ire often ])1 'c ^d on mtificnl mounds and 
suirounded bv cromlechs whiedi ire either circdii (riv dd\ sin) 
or ov d {lan^dviier) In Sweden the lepuliun a naleiu is verv 
rirely entirely covered up as in the Giml grucs of Denmark 
In the absence of historic d records md si antific invtstigi- 
tions It wis formerly the 1 ustc n to rc^ ird all these difTcrent 
virietics of primitive stone monument^- ,xs of Ciltu oiigm By 
some they were supposed to have been construeted b\ the Druids, 
the so called priests of the (cits, and hence thev have been 
described, espcciallv' since the time ol Aubrey and Stukeley , 
under the name of Celtic or Druidieil monuments But from 
more recent researches there c m be no doubt that the primary 
object of this class of remains wis sepulchril, and that the mega- 
hthic chambers with entrincc pis^igcs were used as fimilv 
vaults Against the theorv that any of them w'ere ev'er used as 
altars, there is pnma facie evidence in the care taken to Inv c 
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the smoothest and flattest surface of the stones composing the 
chambers always turned inwards Moreover, cup marks and 
other primitive markings, when found on capstones, are almost 
invurubly on their underside, is at the dolmtns of Keria- 
val, Kercado and Dol ar Murchant Also, all the six stones 
forming the three-sided chamber of the great tumulus of Gavr inis 
(Morbihan) and most of those m the sides of its long entrance 
passage (44 ft) are elaborately sculptured with primitnc 
incised patterns, perfectly analogous to those on the walls of 
the chamber of New Grange (Ireland) hrom its position in 
the tentre of a large circular tnclosurt, us umformly even «is a 
garden lawn, no (Jolmen could be more suggestive as a place 
of sacrifice than that within the Giants Ring ntir Belfast, 
yet nothing could be more inappropriate for such a purpose 
than its i.ifxstone, which, in fact, is nothing more than a large 
granite boulder presenting on its upjxr side an unusually rounded 
surf u c 

No chronological sequence has been detected m the construc- 
tion and evolution of tlu*si primitive stone monuments nor 
can their existinci and special forms in different coiintrus be 
said to indicate contemporaneity The dolmens of Alrua 
are often found to contain objects peculiar to the Iron Age 
and It is said th it in some parts of Indii the people are still 
in the haliil of erecting mtnhirs cj-onilei hs, dolmens and other 
mcgahthic monumtnts Scandinavian archaeologists assign 
their dolmens exclusively to thi Stone Age It would apptar 
that, subsequent to the great chimbcrcd cairns cif tlu Stom 
Age i penod of cicgiaclation in this kind of irehitec tuie oec urieel 
m Britain, when the Breinze Age bairows repJaceel the dolmens 
ind these agiin give w iv to simple bunal in the e irth In 
Seandmuia the mcgahthie chamber seems to liuc been clis- 
c irded in the Iron Age for burials, either b> creimlion or 
inhumation under huge tumuli, as may be seen in the three 
great mounds of Ihor, Odin anel hreva at Garni i Lpsala, and 
the ship liarrow at (rokstad on the Sande fiord, the scene of the 
discovery of the \ iking ship now exhibited in the museum at 
Lhnsli ini i 

Just on the borekrlanel between the works of nituro ami irt 
comes till SC) called Rocking-Stonc {Logan, or Loggan stom, 
hreneh, pietre braidante), whic h usually is notlung moic than an 
crritK, 1C c-transporUd boulder, poised so nicely over a rockv 
bed tint gentle pressure with the hand miv cause it to roe k 
oroscilhLt Suehsteinos ippeirtobc sptrselv distiibuted over 
the whole area occupied by the primitive stom immuments 
mid, hung ver) large, thev were prc-emimnth e dc ul itccl 
to awaken astonishment m the minds of the worshippers 
of the mysterious works of nature Hence the important 
pe^sition tissigned to them m the Druidieal worship invented bv 
btukelev anel other antiquaries of the iSth eeuturv bomt 
lockiBg-stones are evidently aitifieiil, hiving liad the rock cut 
underneath them, leaving in each a pivot like prominence 
on whieh the block rests, but, on the other hand, natural e luses 
can produce similir results, the steine itself acting like an um- 
brella to protect the eentral portion of tiie bed while weathering 
outside Is going on all around The same process is often well 
illustrated on moraine-bearing glaciers, where a huge stone may 
be seen resting on a pilLir of lee several feet m height That 
man sometimes unit ited siieh striking lutural phenomena is 
quite probable, ind to tins extent reje king stones tome within 
the category of primitive stone monuments 

limeioGRAPiis — Fergusson l^iuis '^tons Monuments W C Bor- 
lase the Dolnuns tf Inland (Xe cle MortiUet Prt histonque 
&c Bonstetten Ls^iai snr les dolnuns P iti/ur hwintain des 
monxtmeytts m^gahthiqucs dn dipaytcment d Ih ct f tlainc Congns 
tnternaitonal d anth et d arch pnktdortqnes (13 vols iSOo-igoCS) 
MaUnaux pour I htsioire primitive et naturellc de I homme (2Z vols 
iS(j5-i8{s 8) continued as L Inthrvpolo^ie since 1S90 liwcntaire des 
monuments mcgalithiqius de 1 ratios , Ptooiedings of the \anous 
Archaeological bocietics of Buropc (R Me ) 

STONE RIVER, BATTLE OF, a battle of the Amtnean Civil 
War, called the battle of Murfreesboro by the Confederates, 
fought on the -jisL of Detembir 1863 and the 2nd of January 
1863 After his appointment in October to command the Army 


of the Cumberland, General W S Rosecrans, with Chattanooga 
as his objective, moved from Nashville upon General Braxton 
Bragg, who left the winter quarters he had established at 
Murfreesboro and met the Union army on Stone River imme- 
diately north of Murfreesboro, on the last day of December 
The plan of attack on each side was to crush the encmv ’s right 
Bragg s left, commanded by Lieut -General W J Hardee, over- 
lapptd and bore back the Union right under Major-General 
A McD McCook, and Major-General 1 J Crittenden tommand- 
ing the Union left, was hurriedly called ba< k from his attack on 
tht Confederate right to support M e-Cook 1 he Union right was 
crumpled up on the centre, where Major-General G H Thomas’s 
corps < becked the Confederate attack Jhere was practically 
no fighting on the ist of January but on the 2nd the Con- 
federate-. rtnewed tlie attack, Major-General J C Brfckinndgc 
with Braggs right attempting in vam to displati Crittendens 
division on high ground abovt tlu river On the night of the 
3rd Bragg withdrew and the Union armv occupied Murfreesboro 
Taitically i drawn battle, Stone River w us stratigw illy a 
Union victory The losses on both sides were heavy of 37,712 
Confcderitis present for dutv, 121)4 wen killed, 7941; were 
wounded, and alnnit 2S00 were missing and of 44,800 Union 
soldiers prestnt for dutv 1677 wire killed, 75:43 were wounded 
and 368b wtri missing 

STONINGTON, a township of Niw London (ountv Con- 
neitieut, USA in the S h cornir of the state on Long Island 
Sound Pop ot the township (1900) 8340 (of whom 1968 
wire foreign-born), (1910) 91=;^ including tint of the borough 
of Stomngton 2083 Stnnington is servtd bv the New \ork, 
New Havin N H irtford riilw \ which his itpair shops here 
by Ul ileiLrii hue eonnciting with New London t onn , and 
Wisterh, Rhode Island, and in summer bv steamer to Watch 
Hill and Block Island Its harbour is exi ellcnt and it is a port 
of entry, but its foicign trade is unimpoitant The township 
covris an ma of ilvout 43 si] m , and includes bcsidts the 
borougli of Stonmgton, Ihi villigis of Mvstii, Old Mvstic 
and Paweatuik (whit h is closely allied with Westeilv, Rhode 
Island) Among tlu m inufat Lures of the township ire foundry 
and ma< hine-shop products printing presses, silk machinery 
fertilisers spools thicad and ( otton and woollen, silk and velvet 
goods 'sjup-building ind fishing are among the industries 
After Its settlement in 1649 and the yeirs immediately sue- 
ceidmg by Fnglish planters from Rchoboth m Plymouth Colony 
(to whom a monument was erected in 1889 in Wequctcquuck 
hiirv ing-giound) the territory now included in Stonmgton town- 
ship w as first cl p irt of New London township, ajid tiun (1658), 
m aciordinic with a boundarv decision of the United Colonies 
of New Lngland, a pirt (under the name of SouLherlown) of 
Suffolk county, M issachusetls, finally reverting to Connecticut 
111 iiiordanee with the new bound irics fixed by the Conneetiicit 
rov al charter in 1662 in 1664 it giined icpresentation in the 
(jcncral Court of f onneitiiut, in 1665 the name was changed to 
Mvstic, ind in 1666 to Stonmgton In the i8th century the 
vnllage (now the borough) of Stomngton (settled m 1752) de- 
veloped a brisk tnde with Boston, Plymouth and the West 
Indies Whaling and selling were for many years important 
industries, and a whaling captain of Stomngton, Nathaniel B 
Pahner, e 11 Iv in the 19th lentury, discovered Palmer Land m 
the Antarctic Ihe villigi w is the seat of military stores 
during tlu War of Independence, and w is bomb irded by a 
British frigite m August 1775 In August 1814 another 
British attack, by a squaclion under Commander 1 homas M 
Hardy, was successfully resisted Ihe borough of Stonmgton, 
the first in the state, was iniorporatcd in 1801 

See R A Wheeler, History vf tht Poivn of ^toningion (New London 

Kioo) 

STONY POINT, a township in Rockland county, New York, 
USA, on the west bank of the Hudson River, containing a 
village of the sime name which is 313 m N of New York City 
and 12 m S of West Point Pop of the township (1890), 4614, 
(iQOo), 4161 , (1905, state census), 3862 Area, about 30 sq,. m 
ihe village is served by the West Shore and the New York, 
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Ontano, and Western railways Other villages in the township 
are Grassv-Pomt, where, as in Stony Point, brick-making is the 
principal industry, lomkins Cove, where there arc stonc-crushing 
works, and Jones Point, which has a trade m gravel building- 
sand and crushed stone ihc surface of the township is rough — 
Dunderberg (1090 ft) and Bear Mountain ft) are the 

principal eminences and there is good farming land only at the 
margm of the river The township was named from a rockv 
promontory which juts into the river in the north-cast part of 
the township and rises prc( ipitousl) on all side s to a height of 
about 140 ft above the river A small part of the promontory 
IS under the jurisdittion of the United States government, 
which has erected a lighthouse here, and the remaining portion 
was bought by the statt in 1897 for a state baltlefuld 
reservition, and has been laid out as a public park At 
the entrance to the park us a memorial arch (1909), designed 
bv H K Bush-Brown and presented to the state b> the 
Daughters of the American Revolution On Iona Islind m 
the north p irt of the township is a L nitcd State s na\ al 
magazine The promontorv guards the lower passage to 
the highlands of the Hudson, and during the War of Inde- 
pendence, when th( Kings herrs between it and Virplamk’s 
Point on the opposite bank was part of an important 
line of communK ation In tween the ISew Er^land and the 
Middle States, it was of considerable stratega importance The 
Amerieins occupied it in h.o\tml)er 1776, and about two sears 
later erected i blockhouse upon it Ihe girrison howevtr, was 
very smill, and on the 31st of Ma\ 1779 it w is taken b\ the 
British who immediateK erected much strongir fortihcations 
On the night of the 15th- ihth of |uh it was recovered bv (lenera! 
Anthony Wavne, in c ommand of about i jqo pi< ked Americin 
troop^, the girnson (under Lieut -Colonel Htnr\ Johmon) losing 
63 in killed, 70 in wounded, and 34 j in < aptured Ihe Amencxn 
loss was only 13 killed and 83 wounded The Americans 
howeeer, had no thought ftoni the hrst of holding the place 
and evacuated it on the 18th of julv The British immediately 
reotnipicd it, and erected stiongcr fortifu itioiis but late m 
October they, too, abandoned it In the ‘ old Treison House 
in the township General Beiiedut Arnold and M ijor John 
Andre met before d lyhght on the 22nd of September 1780 
to settle upon plans for the surrender of West Point bv 
Arnold to the British 

See II P Johnston Hu of Honv Point (New "S ork 

Kjoo) 11 b Disson I lu -I'.stiult on Stony I’vtnt (Mcnnsania 
N\ I'lOp L H H ill and I W Halsey Stony Point Battle 1 aid 
(New Aoik igo.) uid D Cole and E C u Hi<;toiv of Rod land 
County (ibid TSS4) 

STOOL, a low seat without back or arms Ihe stool is in 
ancient piece of furnituic which lame into use when the need 
began to be felt for t s( it more casih port iblc th tn he u v 
settles and benches the chair was an apanage of rink ind 
dignity to which no esrdinarv person dreimcd of aspiring 
Since It could also be used as i small table it cjuickh became 
common In the Fust Book of Tht Task William Cow per gives 
a sketch of the evolution of the stool which, for all its v ipiditv, 
is reasonablv exact — 

‘ Joint stoolb wi n Ihcnciiated on tlirei li gs 
Upborn they stood Thtee loijb upholding lirm 
A massy slab m fashion square or round 

4> * Hi V « 

At length ,i gciK ration more refined 

Impioved the simple plan made tiiiee legs four 

(jave thiin i twisted form \irniieulir 

And o er the seat with plenteous wadding stuff d 

Indue d i splendid cover grtm and blue 

Yellow and red of tap str\ riehlv wrought 

And woven close or needle woik subliim 

“ Joint ” or ‘ joyned-stool ’ simply meant that the parts 
were joined or framed together with mortise and tenon 
The wooden four-legged, square or oblong variety is often 
called a “coffin-stool” It may be perfectly true that it 
was used for supporting coffins, but that was merely one-— and 
a very occasional one— of manv uses, and the name is an 
entire misnomer The round three-legged stool was a primitive 


construction, destitute of ornament and rudclv, as well as 
heavily, made Bv the middle of the i6th century stools had 
acquired four legs, braced together by stretchers, and the frame 
was often well carved As the Renaissance impulse waned, 
forms rcl-ipscd into cumbrous and unadorned, and, so fir is the 
oak stool of the v coman and the farmer was concerned, little 
ornamentation was attempted after the middle of the 17th 
century These seats continued to be made until aliout the 
end of that period— until, indeed, the increasing cheapness of 
the chair and the growth of habits of comfort < aused it to fall 
into disuse Tow irels thi end of the Stuart p nod the up- 
holstered stool readied knglind from France It was not 
entirely unknown at an ( arher date , but v\ hat had bi en an occa- 
sional luxurv then became a t ommon plenishing of the houses 
of th< rich The legs and stretchers took the “ twisted form 
vermuular” of which the poet speaks— so far as their under- 
framing was concerned these stools were, to all intents and 
purposes, chairs Ihene cforwarel, indeed thev followed verv 
closely’’ the fashions in seats with backs ac jiiinng the cabriole 
leg, the ( law and ball or pad fee t thi ( vrv ed knees and other 
charai tenstics of chairs The footstool is probibly more 
ancient than the stool its< If 1 he ducking-stool w is a contn- 
V am f wherebv scolding or drunken women < ould be ducked m a 
pemd without danger The stool of repentamt was reserved, 
chiefly in Scotland, for the public penam e of jiersuns who had 
offended igainsl moralitv The “ eiittv -stool whuh Jennv 
Geddes threw —or iccorthng to Dr Hill Burton did not throw — 
at the beginning of the riotous protests agiinst Laud s I itnrgv 
m St Gihss ( him h I dmburgh in ib,7 was of the fald- 
stool vanetv “ Cuttv ’ simplv^ means short A fald-stool was 
onginallv a folding stool us<d chieflv for ei clcsiastieal purposes 
Lventuallv, while retaining the old nime it became ngiei, ind 
the designation his now been extended to i htanv desk Ihe 
(amp-stof)l IS immtdiitelv derived from thi original form of the 
fald-stool In France under the mincn I't nme the stool, or 
tabouret arquirid a sociil and eourth signific inci of the first 
import ime Ihe wives of princes dukes ind i few of the 
highest dignitaries of the reilm done hid the right to occupy 
a taboutel in the presence of the king and ladies who buamt 
widows used everv ixpidiint of intrigue to letam a privilege 
which thov iigarded as the summit of eirthlv feliiitv The 
priKe du tabouiet when a lidv first look possession of her seat 
was an oi < asion of < onsider ilile ce ri monv 
STOOL-BALL, i game formerlv verv popular m fngl ind ind 
commonlv'^ cnnsidi red is the am estor of cricket Joseph Strutt 
writing in r8or sivs of it ‘ I hive bex’n informed that a 
pastime called stool-ball is practised to this dav m the northern 
parts of England, which consists simplv m setting a stool upon 
the ground ind one of the plAv n takes liis pi k c before it while 
his antagonist standing it a distinc'e tosses a ball with the 
intention of striking the stool and this it is the business of the 
former to prevent bv In itmg it aw iv with the hand, reckoning 
erne to the game for everv stroke of the ball if on the contrarv 
it shoukl be missed b\ the hind and tone h the stool the plav ors 
change pi ices the conqueror at this game is he who strikes 
the ball most times betore it touches the stool I believe the 
sinie also happens if the person who threw the bill can catch 
ami retain it when elriven biik liefore it tom hes the ground ’ 
Some v'anetv of tht game, with modifie'-itioiis dm to the dev elop- 
mtnl ot c ri( ket, h is probablv bet n plav ed i \ tn since Ihest day s 
STOPPANI, ANTONIO (1824-1891) Italun geologist ind 
palaeontologist was bom at 1 eeco on the 24th of \iigust 1824 
He bet amc professor of genlogv' m the Rnv al Tc t hnic il Institute 
of Milan and was distinguished for his reseirchcs on the Tnassic 
and I tassK formations of northern I tab ’\mong his works 

were Puhoutolo^ie Lambarde (1838-1881) Les Fttnfactions 
d L},ifio (1858-1860) Geolo^ie et paleaulolo^ie des conches el 
Avtcula Contorta en Lomhardie (1860-1863) Cor<:o dt ^eolo<;^tn 
(3 vols 1871-187 A, n-nd L Fra Neozoica (1881) In this last 
work the author distussed the glatiation of the Italian ^Ips 
and the historv of Italy dunng the Pleistocene age He died 
at Alilan on the ist of Januarv 1891 
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STORAGE, STEPHEN (1763-1796), English musitd.! composer, 
was born in London in 1763 His father, Stefano Storare, an 
Italian contrabassist, taught him the violin so well that at ten 
years old he placed successfully the most difficult music of the 
day After completing his education at the Conservatono di 
Sant’ Onofno, at Naples, he produced his first opera, Git Span 
malcontenti, at Vienna, m 1785 Here he made the acquaint- 
ance of Mozart, m whose ?^ozze di h igaro his sister, Anna Selma 
Storac e, first sang the part of Susanna Here also he produced 
a second opera, Gli Equwoci, founded on Shakespeare’s Comedy 
oj Error<:, and a “ Singspiel ” entitled Der Doctor uud der Apothe- 
ker But his greatest triumphs were achieved in England, 
whither he returned in 1787 After creating a favourable 
imprc ssion by bringing out his “ Smgspiel ” at Drury Lane, 
under the title of 7 he Doctor and the Apothecary, Storace attained 
his first great success in 1789, in The Haunted Tower, an opera 
which ran for fifty nights m succession No Song, No Supper 
was equally successful in 1790, and TheStegeof Belgrade scan 
less so in 1791 The music of The Pirates, produced in 1792, 
was partly adapted from Gh Fquivoei, and is remarkable as 
afforcjing one of the earliest instances of the introduction of a 
grand finale into an English opera These works were followed 
by some less successful productions, but The Cherokee (1794) 
and The Three and the Dtuce (179“^) were very favourably re- 
ceived, and the music to Colman’s pla), The Iron Chest, first 
l^fi(prnudon the 12th of March 1796, created even a greater 
seofi^Mun thin The HaunUd Tower This was Storac c’s last 
worli# He caught cold at the ri htarsal, and died on the 19th 
of March 1796 

Ihc Chirac ter of Storace’s music is pre-eminently English, 
but his earl> intercourse with Mozart gave him an immense 
advantage over his contemporaries in his management of the 
orchestra, while for the excellence of his writing for the voice he 
was no doubt indebted to the vocalization of his sister Anna 
This ladv was born in London m 1766, completed her education 
at Venice under Sacchini, sang for Mozart at Vienna, and first 
appeared at the King’s Ihcatre m London m 1787 Alter 
c ontribulmg gre itly to the succc-.s of The Haunted Tower and her 
brother’s later opens, she crowned a long and brilliant career 
bv winning great laurels at the Handel C oniim moration at 
Westminster Abbev m 1791, retired from public life in 1808, 
ind died on the 24th of August 1817 During her stay m Vienna 
she married John \braham Fisher, a celebrated violinist, but 
he Li eel hci so ciuelly that she refused to bear his name, and in 
her will — beqiu ithing property to the amount of £50,000 — 
&t>leel herself “ spinstci ” 

STORE (from 0 Fr estor or estone. Late I^it staurum or 
instaururn, stock, provisions, supply, from the late use of in- 
staurate, to prcnide, properly to construct, renew, restore), a 
stock or supply of prcnisions, goods or other necessaries kept 
for future daily or recuirent use or for a specific purpose, thus 
the term applies equallv to the domestic supply of provisions, 
Ac , <ind to the accumulated slock of arms, ammunition, cloth- 
ing, food, (S,c , kept for the general use of a navy or arm> A 
common second irv meaning is that of the place where a supply 
or stock is kept, a storehouse, and thus the term is used particu- 
larl> in the country districts of America for the general shop 
where goods of all kinds are sold bv retail In English the term 
“ stores ’ has come into use for large general shops with many 
departments selling all kinds of goods 

STOREY (eciuiv vlcnts are Ir etage, Ital piano, Ger Slock), 
the term in irchitceture given to the floor of a building, and 
employed gencrall) when referring to a number of floors one 
above the other, thus a building may be of two, three or more 
storeys high It used to be applied to a senes of apartments on 
one floor, which are now generally knowm as a flat “ Storey ” 
or “story ’ is from 0 hr estoree, building, estorer, to build, 
equip, furnish, store, from Lat staurare, only seen in compound 
instaurare, to repair, restore, ultimately from root sia, to stand 
“ Story,” a tale or narrative, is a shortened form of “ history ” 

STORK (A S store, Ger Starch), the Ciconia alba of omitho- 
logy, a well-known bird, which however, though often visiting 


Britain, has never been a native or even inhabitant of that 
country It is a summer visitor to most parts of the European 
continent — the chief exceptions being France (where the native 
rgee has been destroyed), Italy and Russia — breeding from 
southern Sweden to Spain and Greece, and being especially 
common in Poland ‘ It reappears again in Asia Minor, the 
Caucasus, Persia and Turkestan, but farther to the eastward 
It IS replaced by an allied species, C boyciana, which reaches 
Japan Though occasionally using trees (as was most likely 
Its original habit) for the purpose, the stork most generally 
places Its nest on buildings,- a fact familiar to travellers in Den- 
mark, Holland and Germany, and it is nearly everywhere a 
cherished guest, popular belief asenbmg good luck to the house 
to which It attaches itself ” Its food, consisting mainly of frogs 
and insects, is gathered in the neighbouring pastures, across 
which it may be seen stalking with an air of quiet dignity, but 
in the season of love it indulges in gestures which can only be 
called grotesque — leaping from the ground with extended wings 
in a kind of dance, and, absolutely voiceless as it is, making a 
loud noise by the cl ittermg of its mandibles At other times it 
may be seen gravely resting on one leg on an elevated place, 
thence to sweep aloft and circle with a slow and majestic flight 
Apart from its considerable size — and a stork stmds more than 
three feet in height — its contrasted plumage of pure white and 
deep black , with its bright rc d bill and legs, makes it a conspicuous 
and beautiful olijcct, especially when seen against the fresh 
green grass of a luxuriant meadow In winter the storks of 
Europe retire to Africa — some of them, it would seem, reaching 
Cape Colony — while those of Asii visit India A sec one! 
species, with much the same range, but with none of its relative’s 
dome tie disposition, is thebhik stork, ( nigra, of which the 
upper parts are black, brilliantly glossed with purple, t opper and 
green, while it is white beneath — the bill and legs, with a patch 
of bare skin round the e\ es, being red The bird breeds in lofty 
trees, generally those growing in a large forest Two other 
dark-coloured, but somewhat abnormal, spec us are the purely 
African C abdnnit and the C eptscopus, which has a wider 
range, being found not only in Africa but m India, Jav-’i and 
Sumatra The New World has only one true stork, Diisura 
maguart, which mh iliits South Americ i, and resembles not a 
little the C boyciana above mentioned, differing therefrom in 
Its greenish-w hitc bill and blick t ul Both these species aro 
very like C alba, but are larger and have a bare pate h of red 
skin round the ey'es 

The storks form the family C iconiidac, and together with the 
ibises (Ibididac) arc now ranked as a sub-order of Ciconiiform 
birds (see Bird) Fhtre is no doubt that they imlude the 
jabiru {g v) and its allies, as well as the curious genus Anastomus 
(known in Indii as the ‘ open-bill, ’ because its lower mandible 
is hollowed out so as only to meet the maxilla at the base and 
the tip), of which there are an Afrit m and an Asiatic speties 
In all the storks the eggs arc white and pitted with granular 
depressions (A N ) 

STORM, THEODOR WOLDSEN (1817-1888), Germ in poet 
and novelist, w is born at Ilusum in Schleswig, on the 14th of 
September 1817 Having studied jurisprudence at Kiel and 
Berlin, where he formed a close friendship with the brothers 
Theodor and Tycho Mommsen, he settled in his native town 
as advocate, but, owing to his German sympathies, lost his post 
in 1853 k ntering the Prussian service as assessor at Potsdam, 
he was appointed district judge at Heiligenstadt After the 

1 In that country its numbers irc said to luivc greatlv dinun- 
ishcd since about 1858 when a disastrous spring storm overtook 
the hotiKward bound birds The like is to be said of Holl ind since 
ibout i8(io 

^ To consult its convenience a stage of some kind often a cart- 
wheel IS in many places set up and generally occupied by successive 
generations of tenants 

® Its common Dutch name is Ootjevaar, which can be traced 
through m my forms (Koolmann Wurterb d ostjries Sprache 1 8, 
sub voce " Adcbar *') to the old word Odeboro ( the bringir of 
good ”) In countries where the stork is abundant it enters largely 
into popular tales, songs and proverbs, and from the days of Aesop 
has been a favourite m fable 
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Danifeh War of 1864 Storm returned to Husum, and after filhiig 
various judicial appointments in the district, retired on a pension 
and died at Hademarschen on the 4th of July 1888 Storm 
IS hardly less remarkable as a lyric poet than as a novelist As 
the former, he made his debut, with the two Mommsens, with 
Ltederbuch drettr treunde (1S43) but his (1852, 12th 

ed , 1900) first obtained for him gtni ral recognition As a 
novelist he gained his first great suci ess with Immensee (1852, 
Sist ed , 1901), and this was followed by numerous other 
short stones He was never weary of painting the scenes of 
rustic simplicity and the quiet jovs of the simple life Ht is at 
his best when dealing ritrospcctivel) with episodes and incidents 
from his own earlier life Later he passed to ps'v eholeigiral 
problems with Aqms stUunersus (1877) and Zur Chront! von 
(meshuus (1884), and made a deep impression with his fintastic 
Schtmmelreitcr (1888) 

Storm’s (jesammdte Schnjten appeared in ig vols between i8(>S 
and 1889, now edition in 8 vols (1898) His correspondence with 
E Morike w IS published in i8yi with G Ivtlki in 1904 See L 
Schmidt CharakU nstihen 1 {ibSl>) , dso 1 ’ Schutze, Theodor ^torni, 
setn Lchen und <;cine Dichiujif’ (1S87), T Wtlil Tluodor ^torm ein 
Btld semes Lebens und Srhaljens (1888), A Bicsc T/i Storm und 
der moderni lieahsmus (1888), and Jicnitr 1 he odor Storm als 
norddeutscher Dichter {1897) 

STORM (in 0 Eng stonu, and so in Du and Low Ger , in 
O H Ger and mod Ger 6 /wmi, the root is probably that seen m 
“ stir,” to rouse, move, disturb, cf Ger storen), a disturhane e of 
the atmosphere, aecompanieel b) high winds or In heavy falls 
of ram, hail or snow, together with thunder and lightning 
The word is not a part of sruntifu teiminologvq such terms as 
“area of low pressure” vind “evelone” being used In the 
Beaufort seale {qv) the wind-forec of a storm is estimated at 
TO II and the limit of velocity at from 561075 m per hour 
(See Miteoroiocy, and for mignctic storms Ma( nliism, 
Terrestrial ) 

STORNOWAY (Norse, Stjatna va^r “ Stjarna’s Bay ”), 
the chief and largest town m the western islinds and also the 
principal town of the countv of Ross and Cromarty Pop 
(1901), 5852 It is situated on the < ist eoast of lewis, at the 
head of a rapacious harbour with anifilc quays and whirves, 
accessible at all tides and available for ste imers of 3000 tons 
burden Ihc harbour is protected bv two he idlinds on the 
more southerly of whieh — Arnish Point— stands a lighthouse 
hrom the end of this point there juts out a line of rocks on the 
cxlremity of which ibcaion, 32 ft high h is htin eree ted whii h 
is illuminated by means of a light thrown on to a prism m tin 
lantern from the light m the lighthouse Stornoway w is made 
a buigh of baronv b> James VI , and is also a police bingh 
It is the centre of the Outer Htbridcs fishery distrut, and 
during the herring season the popuUtion is ticbled Among the 
public buildings are Lewis Hospital Mosse nd Hospital the ( ourt 
House, the Drill Hall, th( Masonic Hall, a, commodious stuu- 
ture in which the public libraiv is housed, and the fish mirt 
Stornoway Castle, ovrilooking the town from a height on the 
west side , is a handsome eastclkted mansion in the Tudor 
Style, built as the residence of Sir J imcs Mathesem 

STORRS, RICHARD SALTER (1821-1900) Ameriean Con- 
gregational clergyman, was bom m Braintree, Massae husetts, 
on the 21st of August 1821 He bore the same name as his 
grandfather (1763-1819), pastor at 1 ong Meadow, Massathti- 
setts, from 1785 to 1819, incl his f ither (1787-187 j), pastor at 
Braintree, Massachusetts from 1811 to 1873 (except the years 
1831 -1836), both prominent ( ongreg itional ministers, who were 
descendants of Ruhard TVIather He graduated at Amherst m 
1839, studied law m Boston under Rufus ( hoate, griduated at 
Andover theological seminarv in 1845, and was pastor of the 
Harvard Congregational church of Brookline, Massachusetts, in 
1845-1846, and of the Church of the Pilgrims in Brooklyn, New 
York, from 1846 until shortly before his death in Brooklyn on 
the 5th of June 1900 He was a conservative m theology, and 
an historical writer of considerable ability From 1848 to 1861 
he was associate editor of the New Yoik Independent, which he 
had helped to establish, from 1887 to 1897 he was president of 


the American board of commissioners for foreign missions, and 
he was prominent in the Long Island Historical Soe lety Ilis 
great-grandfather, John Storrs (1735-179C)), a (haphm in the 
(ontinentil Armv, had been pastor of the Southold ( liurch m 
1763-1776 and in 1782-1787 Dr Storrs s more important 
published works were John Wycliffe and the I'trst l.nglish Bible 
(1880) I he Recognition of the Supernatural in Letters and in Lite 
(r88i), Bernard of ClavratiK (1892), and houndaiion 1 ruths of 
American Missions (18(17) 

bee Charles StoiTb, i storrs J amtl\ (Vew \oik i88()) 

STORY, JOHN (c 1510-1571) Lnglisli raart>r, was edueated 
at Oxford, where he bcraine lei lurer on e ivil law in 1535, being 
inide later prim ipa) of Broadgiles Hill, afterwards Pembroke 
College lie ippcars to have elisivowed his Roman Catholic 
opinions just after the ae cession of Edward VI , but having been 
(hosen i number of parliament in 1547 he g lined notoriety bv 
his opposition to the ict of uniformity in 1548 For erving out 
“ Woe untei thee () linel, when thv king is i ehild ’ he was 
impnsoned by the House of t ommons hut he was soon released 
and went into exile Returning to England in 1553 he resigned 
his jKVsition at Oxforel, which was now that of regnis piofessor 
of civil law, and was made chancellor of the dioceses ol London 
and of Oxford and dean of arches Queen Marv being now on 
the throne, Story was one of her most utive agents in prose- 
cuting he retie s anclwas one of he r prortorsat the trial of ( ranme r 
at Oxforel m 1555 Under Ilizibeth ht was again returned to 
parliament, but in 1560 he underwent a short imprisonment 
for boasting about his work m the former reign In 1563 he 
was again arrested, but m mage el tei escape to Flanders, where 
he bee ame a pensioner of Philip II of Spain The duke of Alvi 
authorized him to exclude certain disses of books from the 
Netherlinds ind, m 1570, while engiged m this work he was 
deeo\cd on to a ship at Antwerp anel conveved to Yarmouth 
In spite of his claim that he was a Spanish subject, he was tried 
for high treason and executed at Tvburn on the ist of June 
1571 In i886 Storv vvis beatified Iw papal deeree 

STORY, JOSEPH (1779-1845) Ameriean jurist, was born at 
Marblehead, Massachusetts, on the i8th of September 1779 
He graduated at Ilirvard in 1798 wis admitted to the bar 
at Siloin, Mass, in iSor, and soon itt lined eminence in his 
profession He w is a member of the Democratic partv , incj 
served in the M issac husetts house of representatives in 1805- 
1808, and in 1810-1812 for two terms as speaker and wis i 
representative in Congress from December j8o8 to M irc h 1809 
In Novemlur 1811 at the ige of thirtv-two he became, bv 
Piesulciil Midisons appointment, an associate justice of the 
United States Supreme ( ourt Ihis position he ret lined until 
Ills ele itli Here he found his true sphere of vvoik The tradi- 
tions of the Ameriean people, then slicing prejudice for the local 
suprcrnac) of the stiles and agiiiist a centralized government, 
had yielded relueUintlv to the establishment of the i'ederal 
legislative and executive m 1789 Ihc I'ederal judic 1 irv had 
been organized at the sime time hut hid never grvsped the 
full measure of its powers Soon after Storv ’s appointment 
the Supic me ( ourt began to bring out into plain view the powers 
which the eoiistitution had giv'en it over state courts and state 
legislation The leading place in this work be longs to ( hu t 
Justice John Marsh ill, but Story has i vtrv lirge sliare m tliat 
rem irkahle senes of dec isions and opinions from 1812 until 1832 
bv which the work was accomplished In addition to this he 
built up the department of admiralty law in the United States 
courts, he devoted much attention to equity jiirisprudenee, and 
lendereel invaluable services to the department ol patent law 
III 1819 he attracted much attention bv his vieorous charges to 
grand juries denountmg the slave trade, and in 1820 he was a 
prominent member of the Massae husetts ( onvention called to 
revise the state eonstitution In 1829 he bee ame the first Dane 
Professor of Law at Harvard Univcrsitv, and continued until 
his death to hold this position, meeting with remarkable sue c ess 
os a teacher and winning the affection of his students, whom 
he imbued with much of his own enthusiasm He dud at 
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Cambndge, Mass , on the loth of September 1845 His industry 
was unremitting, and, besides attending to his duties as an asso- 
ciate justice and a professor of law, he wrote many reviews and 
magazine artu les, delivered various orations on public occasions, 
and published a large number of works on legal subjects, which 
won high praise on both sides of the Atlantic 

Among his publications are Commentam s on the Law of Bailments 
(1812), Commentaries on the Constitution of the United States (3vols 
18 ^ a work of profound learning which is still the standard treatise 
on the subject, Commentai us on the Conflict of Laws (18^4) by many 
rc ' irdcd as his ablest work, Commentaries on Lquity Jurisprudence 

i 2 vols , 1835 1830) , Faulty Pleadings (18 38) , Law of igency (1839) , 
.aw of Partnership (1841), Law of Bills of Exchange (1843), and 
Law of Promissory Notes (1845) He also edited several standard 
legal works His Supreme Court decisions may be found 111 Ci inch's 
Wheaton’s ind Peters s Reports his Circuit Courts elteisions in 
Mason’s Sumner s anel Stoiy s Reports His Miscellaneous H ritings, 
first published in 1835 appeared in in cnlargctl edition {2 \ois 
in 1851) 

See I he Life and Letters of Joseph Story (2 vols, Boston ind 
Loinlon 1851) by lus sem W W Story 

STORY, ROBERT HERBERT (i83<;-i907), vSeottish divine, 
principal of Glasgow University, was born on the 28th of January 
1835 Koseneath, Dumbartonshire He was edueated at the 
universities of Edinburgh, St Andrews and Heidelberg In 
he was assistant minister at St Andrew s Chun h, Montreal, 
and m February i860 was indue ted as minister of Rosencath 
m succession to his fatlur In 1887 he removed to Glasgow as 
professor of thunh history he had also been appointed in 1886 
to a ohaplaany to Queen Victoria In 1898 he became princi- 
pal of the university m sutdssion to John Caird He was 
moderator of tht Cieneral Assembly in 1894, and its principal 
clerk from th it year till his death on the 13th of January 1907 
Stoiy was a standi supporter of his Chureh, and had little 
sympathy for sihtmes of reunion with the other Presbyterian 
lommunitics He vigorously opposed the aetion of Bishop 
Welldon, then metropolitan of Calcutta, in excluding Scottish 
chaplains and troops from the use of garrison churches in India 
because these had rtceiNtd episcopal consecration lie was 
characterized by an ibsolutel> fearless honesty, which sometimes 
gave offence, but at the basis of his nature there was a warm, 
tender and sympathetic he art, me apable of meanness or intrigue 
In addition to lives of his father (1862), Professor Robert lee 
(1870) and William Carstarcs (1876), he published a devotional 
book Christ the Consoler, a volume of sermons, Creed and 
Conduct (1878), 2 he Apostolic Ministry tn the Scottish Chuich 
(Baird Lecture, 1897), and set cral pamphlets on church tjucs- 
t’ons 

bee Principal ^tory, a Memoir by hts Daughters {1909) 

STORY, WILLIAM WETMORE (iSuj-iSos), American 
sculptor and poet, son of the jurist, Joseph Stor>, wis born at 
Salem Massachusetts, on the 12th of Icbriiara 1819 Hcgiadu- 
ated at Harvard College m 1838 and at the Harvard I aw School 
in 1840, continued his law studies under his father, was admitted 
to the Massachusetts bar, vnd prepared two legal treatises of 
value — Treatise on the low of Contracts not under Seal {2 \oU , 
1 844) and 1 realise on the Law of Sales of Personal Property (1847) 
\bandoning the law, he devoted himself to sculpture, and 
after 1850 lived m Rome, whither he had first gone in 1848, 
and where he was intimate with the Brownings and with I andor 
He died at Vallombroso Ital), on the 7th of October 1891; 
He was a man of rare social cultivation and charm of manner, 
ind his studio in Rome was a centre tor the gathering of dis- 
tinguished Fnghsh and \mencan literary, musical and artistic 
people During the American C i\ il War his letters to the Daily 
News in December t86i (.'ftcrw’ards published as a pamphlet, 
‘The Amcric in Question ’ t e ol neutrality), and his articles 
in Blackivood's, hid considerable influence on English opinion 
One of his earliest works m sculpture was a statue of his father, 
now m the memorial chapel of Mount Auburn ( emetery, Cam- 
bndge, Mass , others are “ ( leopatra ” (of which there is an 
enthusiastic description m Hiwthome’s Marble Faun) and 
“ Semiramis ” in the Metropolitan Museum of Art, New York, 
the “ Libyan Sibil,” “ Saul,” “ Sardanapalus,” “ Judith,” 


‘ Delilah,” “ Jerusalem Desolate,” “ Alcestis,” “ Medea,” 
“ Electra,” “Nemesis,” “Sappho” and other ideal figures, 
and portraits of George Peabodv, erected in 1869 in London 
(a replica in bronze being m Baltimore, Maryland), President 
Quincv of Harvard, at C ambndge. Mass , Colonel Prescott, at 
Bunker Hill, Edward Everett, Public Gardens, Boston, Mass , 
Chief Justice Marshall, on the west terrace of the Capitol, and 
Professor Henry for the Smithsonian Institution, Washington, 
and Francis Scott Key, San hranciseo Among his writings, 
in addition to the legal treatises mentioned above, are Life and 
Letters of Joseph Story (1851), Roba di Roma (1862), Prerporttons 
of the Human Figure (1866), biammetta (1885), ^ novel. Conversa- 
tions tn a Studio (1890), Excursions in Art and Letters (1891), 
and several volumes of poems of considerable merit His 
poems were collected m two volumes m 1885 Among the 
longer are “ \ Roman 1 awyer in Jerusalem ” (a rehabilita- 
tion of Judas Iscariot), “A Jewish Rabbi in Rome,” “ Ihe 
Tragedy of Nero ” and “ Ginevra di Siena ’ The last named, 
with “Clcopatri,” was included in his Graffiti d' Italia, a 
collection published m 1868 

His son, Julian Story (1857- ), the portrait painter, 

was a pupil of Irank Duveneck, and of Boulanger and Lefebvre 
in Pans, and became a member of the Society of American 
Aitists, 1892, a chevalier of the I egion of Honour, Pans, 1901, 
^ nd an assoc late of the National Academy of Design He marr.ed 
in 1891 Emma Isames (b 1867), the operatic prima donn i, who 
seemed a div'orce in 1907 

Sec also Iknrv James William Wetmoie btory and his 1 ricnds 
(2 V ols , London 1903) 

STOSS, VEIT (1438 or 1440-1533), German sculptor and 
wood carver, was born in Nuremberg In 1477 he went to 
Cracow, where he was actively engaged until 1499 It was here 
that he carved the high altar for the Manenkirche, between 
1477 and 1484 On the death of King kasimir IV m 1492 
Stoss carved his tomb in red marble for the cathedral in Cracow 
To the same date is ascribed the marble tombstone of the arch- 
bishop Zbigniew Ollsnicki m the cathedral at Gnesen, and soon 
after this he executed the Stanislaus altar for the Maricnkirche 
at Cracow In 149O lie returned to Nuieiuberg, where he did a 
great deal of work in c ompleting altai s Ills main works are 
a relief with the Coron ition of the Blessed Virgin in the Cicrmanir 
museum at Nuremberg, a statue of the Blessed Virgin in the 
I'rauenkirche, the Annunciation in the I orenzkirehe and the 
circular rosary in the Germanic museum 

STOTHARD, CHARLES ALFRED (1786-1821), antiquarnn 
draughtsman, son of 1 homas Stothard {q v ), was born m London 
on the 5tli of July 1786 After studying in the schools of the 
Royal Academi , he began, in 1810, his first historical piece, the 
Death of Richard If m Pornfret Castle He published in 18x1 
the hrst put of his valuable work, The Monumental liffigies 
of Great Britain He was appointed historical draughtsman to 
the boiietv of Antiquaries, and was deputed by that bodv to 
visit B lyeux to make drawings of the tapestry He was made 
a fellow of the soeiety m 1819, and subsequently engaged m 
numerous journeys with the view of illustrating the works 
01 D Lysons While engaged m tracing a portrait from one of 
the windows of the church of Beer I errors, Devonshire, he fell 
and was killed on the spot (Mav 27, 1821) His widow (after- 
wards Mrs Bray), with her brother, completed his Monumental 
Effigies, left unfinished at his death 

A biography by lus widow was published m 1823 

STOTHARD, THOMAS (1755-1834), English subject painter, 
VMS bom m London on the 17th of August 1755, the son of a 
well-to-do innkeeper m Long Acre Being a clehcate child, he 
was sent at the age of five to a relative in Yorkshire, and attended 
‘^chool at Acomb, and afterwards at Tadcaster and at Ilford m 
Essex Showing a turn for drawing he was apprenticed to a 
draughtsman of patterns for brocaded silks in Spitalfields, and 
dunng his leisure hours he attempted illustrations to the works 
of his favourite poets Some of these drawings were praised 
by Harrison, the editor of the Novelist’s Magazine, and, Stot- 
hard’s master having died, he resolved to devote himself to art 
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In 1778 he became a Student of the Royal Academy, of which he 
was elected associate m 1792 and full academician in 1794 
In 1812 he was appointed librarian, having served as assistant 
for two years He died m London on the 27 th of \pnl 18^4 

Among his earliest book illustrations are plates engraved for 
Osstan and for Bell's Poets, and m 1780 he became a regular 
contributor to the Novelist's Magazine, for which he executed 
one hundred and forty-eight designs, including his eleven admir- 
able illustrations to Peregrine Pickle and his graceful subjects 
from Clarissa and Sir Charles Grandison He contentedly de- 
signed plates for pocket-books tickets for concerts, illustrations 
to almanacs, portraits of popular plavers — and into even the 
slightest and rpost trivial sketches he infused a grace and 
distinction which render them of value to the collectors of 
the present time Among his more important series are the two 
sets of illustrations to Robinson Crusoe, one for the Am> Magazine 
and one for btockdale s edition and the plates to Ihe Pilgrims 
Progre<!s (1788), to Hardings edition of Goldsmith’s I' icar of 
Wakefield (1792), to The Rape of the Lock (1798), to the works 
of Gessner (1802), to Cow per s Poems (182 s) and to The 
Decameron, while his figure-subjects in the superb editions of 
Roger’s Italy and Poems (18^4) prove that even in hlcst 

age his fancy was still unexhausted and his hand hardl\ at all , 
enfeebled He is at his best in subjects of a domestic or a ' 
gracefully ideal sort, the heroic and the tragic were bc>ond I 
his powers Ihe designs by St othard were estimated b\ R N I 
Wornum to number five thousand, and of these about three 
thousand have been engraved His oil pictures are usually 
small m size, and rather skctchv in handling 1 heir colouring 
IS often rich and glowing, being founded upon the practice of 
Rubens, of whom btothard w as a great admirer The ‘ Vintage ” 
perhaps his most important oil painting, is in the National 
Gallery He was a contributor to liov dell s Shake spearcCjallcrv ! 
but his best-known jxiinting is the ‘ Procession of the Canteiburv j 
Pilgrims,” also in the National Gallery, the engraving from 
which, begun by Luigi and continued by Niccolo Schiavonetti 
and hnished by James Heath attained an immense jxipularitv 
The commission for this picture was given to Stothard bv 
R H Cromek, anci was the ciuse of a quarrel with his friend 
William Blake It was followed by a companion work, the 
“ Flitch of Bacon which was drawn in sepia for the engraver 
but was never carried out in colour 

In addition to his easel pictures, Stothard adorned the grand 
staircase of Burghkv House, near Stamford, with subjects of 
War Intemperance, ind the Descent of Orpheus in Hell (1799- 
1803), the mansion of Hifod, North Wales, with a scries of 
scenes from Froissart and Monstrekt (i8to), the cupola of the 
upper hall of the Advocates Library, Fchnburgh (now occupied 
by the Signet Librarv), with Apollo and the ]\liises and figures 
of poets, orators, &c (1822), and he prepared designs for a , 
frieze and other decorations for Ifuckingham Palace which 1 
were not executed, owing to the death of George I\ He I 
also designed the magnificent shield presented to the duke of 
Wellington by the merchants of London and executed with 
his own hand a series of eight etchings from the various 
subjects which adorned it In the British Museum is a 
collection, m four volumes, of engravings of Stothard s works, I 
made bv Robert Balmanno 1 

An interesting but most indiscnmin'vtely eulogistic biogriphv 
of Stotharci by his daughter in law Mrs Bray, was puWisfied in 
1851 A C Coxhead’s 1 homa<; Stothard R 1 an Illustrated Mono 
graph (igo 6 ), cont uns a short biographical chapter and an accurately 
dated summary of the \arious books and pencxlicais illustrated by 
Stothard see also Vustin Dobson Eighteenth Centmy \ igneties 
1st senes (1892) 

STOUGHTON, JOHN (1807-1897), Fnglish Nonconformist 
divine, was born at Norwich on the i8th of November 1807 
His father was an I piscopalian, his mother a member of the 
Society of Friends Stoughton was educated at Norwich 
Grammar School, and, after an interval of legil study, at High- 
bury Congregational ( ollege In 1833 he became minister at 
Windsor, in 1843 at Kensington, in 1856 he was elected chair- 


man of the Congregational Union From 1872 to 1884 he was 
professor of historical theology in New College Hampstead 
He died at Ealing on the 24th of October 1897 Stoughton wa^ 
no controversialist but did a good deal of sound historical 
work which was published m Church and State, i66o-i66j 
(London, 1862), Ecclesiastical History of England, 1640-1660 
(4 vols , London, 1867-1870), Religion in England under Queen 
Anne and the Georges (2 vols , 1878), Religion in England from 
iSoo to 1880 (2 vols , 1884) He contributed an account of 
Nonconformist modes of celebrating the Lord s Supper to the 
ritual commission of 1870 arranged i conference on ( o operation 
between Anglicans and dissenters (presided over bv Archbishop 
Tait) m 1876, was one of Dean Stanley’s lecturers in W estminster 
Abbey and a pall-bearer at his funeral He was elected to the 
Athenaeum Club in 1874 on the nomination of M itthevv Arnold 

Besides the books already mentioned he wrote a number of more 
popular works among which Hontei and Haunts of Luther {187s) 
Ehe Italian Reformers (1881) and Fhe Spanish Reformers (188^) 
are conspicuous His Recollections of a Long Life (1894) furnish 
interesting autobiographical mateiial 

STOUR, the name of sevenl Fni^lish rivers (i)The East 
Vnglian Stour rises in the shglit chalk lulls m the south east of 
lambndgcst iie and follows a c our e ranging from east to south- 
east to the Aorth Sea at Hari/ich passing Clare, Sudbury, Nay- 
land and Manningtree It falls aliout 380 ft in a course of 60 m , 
and drains an area of 407 sq m Over nearly its entire course it 
forms the boundary betw cen SufTolk and Essex From Manning- 
tree downw ard its course is estuarine, and it is joined immediately 
above Harwich bv the estuary of the Orwell It is navigable 
up to Sudliurv but does not bear much tralhc (2) 1 he Kentish 
Stour or Gicat Stour rises on the southern face of the Aorth 
Downs, the brancii called the 1 ast Stour having its source not 
far inland from Hythe but flowing at first aw iv from the sea, 
while the main or western branch rises near Lenham Fhev 
unite at Ashford Passing Canterburv the Stour divides 
into two branches the larger reaching the English Channel 
I m Pegwell Bay, while the smaller runs north to the North 
Sea at Rcculvcr Ihc larger branch is jomcxl m the levels 
j by the I ittlc Stour from the south 1 he Stour is n ivigable 
I to Fordwich near Canterburv but is little used above Sand- 
wich Its length IS about 40 m its fall from \shford 150 ft , 
and its drainage area 370 sq m The name of Stour belongs 
j also to (3) a cor idcrable but unnavigable tributary of the 
Hampshire \\on rising in Wiltshire, and touching Somersetshire 
I and Dorsetshire before it joins the main river m Hampshire 
I close to Its mouth, (4) a, left bank tributary of the Severn 
I which It joins at Stourjiort its course being followed bv the 
Worcestershire ind Stcaffordshire canal, and (5) a small 
tributary of the upper Avon rising in the north of Oxfordshire 
m the hills west of Banburv, and joining the mam river a little 
below Stratford-on- \von 

STOURBRIDGE, a market town in the Droitwich parlia- 
mentary division of Woreestershire, F ngland, 144 m N W by W 
of London and to W of Birmingham by the Great Western 
railway Pop of urban district (1901) 16,302 A branch canal 
connects w ith the Worcestershire and Staffordshire sy stem The 
town stands on an eminence on the left bank of the Stour 
\mong public buildings are a town hall (1887) and town offices 
and a school of science and art There is an endow ed grammar 
school founded by Edward VI and a blue coat or hospital 
school Dr Johnson received part of his education in this town 
(1726-1727) The principal manufactures are m iron leather 
and skins , there are glue w orks and f irc-bru k w orks ( o il ana 
fire-clav are raised The manufactuic of glass was cstabl^hed 
m 1556 bv emigrants from Hungary the place where tlicy erected 
their factory being still known as Hungary Hill Annual 
fairs are held The town Vva^ originalh called r>cckc)te a 
name retained by the manor The urban distnc t includes the 
townships of Upper Swinford and Wollaston 

STOURPORT, a market town m the Bewdlev parliamentary 
division of Worcestershire England, 14^ m N bv W of Wor- 
cester by the Great Western railway Pop of urban district 
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(1901), 4529 It lies on the left bank of the Severn, at the 
junction of the Stour and the Staffordshire and V\ orcestershire 
canal The town grew up after the opening of the canal m 
1768 Ironworks, carpet-neavuig and tanneries occupy many 
hands. At Redstone, the site of a former important ferry over 
the Severn, is a curious hermitage, excavated out of the red 
sandstone bank 

STOVE, an apparatus for heating a room, building, green- 
house or hothouse, or for (ooking It is essentially closed or 
partially closed, as distinct from the open grate or fireplace, and 
consists of a receiver in which the fuel is burned, of cast or sheet- 
iron, tili'S cementrd together and backed or ev( n of solid masonry 
Sto\es may be classified according to the fuel burned (sec Heat- 
ing) 1 he word was originally of widi r meaning and was used of 
a heated room, house or chamlier thus the O Eng stofa glosses 
balneum, and mod Gtr Stube and Don slue mean merely a room, 
O H Tier i>tuhd, Stupa being used of a heated bathroom , Rarly 
Dll ^love also was used in this wider sense, the later form stoof is 
used as in modern T nglisb, uul this may be the immediate sou nc 
of the present me ininu, thecarly s\ ord hax ingbecn lo'-t Romanu 
languages borrowed 11, ^ g Ttal r/ufa, Ir eluve, 0 Fr esiuve, 
whente wa^ adapted Eng “ stew,” properly a bath or hothouse, 
use 1 chiefly in plural “ stews,” a brothel, and “to ^tew,” originally 
to batho, then to boil slowly, and as a noun, a mess of stewed 
meat “ Stow,” \ fish-pond, is a Low German word stouwe, 
dam, weir, fish pond, from stouwen, to diim up, cf Ger. stauen 
bng stow 

STOW, JOHN (r t e:2e;-T6o5), English historian and antiquary, 
was the son of Fliomas Stow a tailor, and w is born atioiit 1525 
m London, in the parish of St Michael, Cornhill His parents 
were poor, for hl0fMier\ who'o rint for his house and garden 
was only 6s 6d and Stow himself in his youth fetched 

every morning the trtllk for the family from a farm belonging to 
the nunnery of the Minones He learned the trade of his father, 
but possibly did not practise 11 much after he grew up In 
1549 he “ kept hous« ” near the well withm Aldgate, but after- 
wards he remo\ od to I ime ‘'treet w ird wh< re he resided till his 
death About 1^60 h" entered u[)on the W'ork with which his 
name is associated He made the acquaintance of the leading 
antiquaries of bis time, including William Camden and in 1561 
ho published his first w 01 k The wrorhes of Ci fjrev Chatta r, newly 
printed with divirs atld%c\im<i whu he were tia’er in printe before This 
was followed in 1565 b\ his Summarie of hnghshe Chranules, 
which was frequently rtpnntfd with slight variations, during 
his lifetime Of the first i dition a copy was said to have been at 
one time in thi Grenville librarv In the Lritish Wus uni there 
are copies of the editions of 1^67, i<;7^, 15O0, isiqS and 1604 
Stow having in his declication to tb edition of i >567 reft rred to the 
rival publicitiun of Ricbird Orafion (< 1500-r 1572) in con- 
temptuous terms the di quite between them became extremeK 
embittered Stows aii*i([uanan tastes brought him under 
ectlesiastuul suspicion is i perstm “ with many dangt rous and 
superstitious books in his possession,” .ind m r t;68 his house was 
sea re bed An inventors was taken of ci rlam bof>ks he possessed 
“ m defence t>f papistry,” but he was apparently able to satefx 
his imerrogatorsof the soundness of his Protest intism A se< ond 
attempt to imrimmite him in tqyo was also without result 
In T8;8 o Stow published Ins 4 nnales, or a Cenerale Chronicle of 
Er gland from Brute until the pre:,ent veare of C hrut jjSo, it was 
reprmted in 1S92 rfijr and i6o«?, the list being continued to 
the 26th of M ir( h iCkjs; or within ten <1 ivs of his d»ath, editions 
“ amended ” In I dmiind Howes appeared in 1615 and 1641 

The work bi v\ bich stow is be t known is his Survey of London 
published m t «;98 not only interesting from the quaint simphcitv 
of its style and its amusing descriptions and anecdotes, but of 
unique valiu from its minute aciount of the buildings, social 
condition and iiistoms cf I ondm m the time of Lhzal'ieth A 
second edition appeared in his lifetime in 1604, a third with 
additions b\ An'^honv Mund^^ m 1618 a fourth by Monday and 
Dvson in 1634, a fifth with interpolated amendments by John 
Strype m 1720 and a sixth by the same editor in 1754 The 
edition of 1598 was reprinted, edited bv W J Thoms, in 1842, 


in 1846, and with illustrations m 1876 Through the patronage 
of Archbishop Parker, Stow was enabled to print the floret 
histonarum of Matthew of We'tmmster m i?67, the Chronicle of 
Matthew Pans in 1571, and the Hutorta brevis of 1 homes 
Walsmgham in 1474 At the request of Parker he had himstlf 
compiled a “ farre larger \ olume,” An history of this island, but 
circumstances were unfavourable to its publication and the 
manuscript is now lost Additions to tlie previously published 
works of Chaucer were twice made through Stow’s “ own painful 
labours” in the edition of 1 c,(n, referred to above, and also in 1597 
A number of btow’s manuscripts are m the Harleian collection 
in the British Museum Some are in the Lambeth library 
(No 406), and from the volume which includes them were pub- 
lished by the Camden Society, tdited by James Gairdner, Ihree 
Lifteenth-Century Chrontde<; with Historical Memoranda by John 
Stowe the Antiquary, and Contemporary Notes of Occurrences 
written by him (1880) Stow's literary labours did not prove \ er\ 
remunerative, but he accepted poverty in a theerful spirit 
Ben Johnson relates that once when walking with him Stow 
joeuUrlv asked two mendicant cripples “ what they would 
have to take him to Ihcir order ” In March 1604 James I 
authorized him and his deputies to collect “ amongst our loving 
subjects their voluntary contributions and kind gratuities,” 
and himself began “ the largesse for the example of others ” 
If the royal appeal was successful Stow did not live long to enjoy 
the increased comfort resulting from it, as he died on the 
6th of April 1605 He was buried m the I.ondon church of St 
Andrew Undershaft, where Ihc monument erected by his 
widow exhibiting a terra-cotta figure of him, still remains 

Stow'a Survey of London has been edited, with notes by C L 
Kingsford (Oxford, 1908) 

STOWE, HARRIET ELIZABETH [Beecher] (1811-1896), 
American writer and philanthropist, seventh t hild of Lv man and 
Roxana (Foote) Beecher, was born at Litchfield Conner taut, 
U S A , on the 14th of June i8t i Her father (the Congregational 
mimster of the town) and her mother were both descended from 
members of the company that, under fohn Davenport, founded 
New Haven in 1648, and the community m which she spent her 
childhood was one of the most intellcetual m New England 
At lier mother’s death in 181 4 she came most directly under the 
influence of her eldest sistrr tathenne, eleven years her senior, 
a woman of keen intelliet, who a few years later set up a school 
in Hartford to which Harriet wuil first as a pupil, afterwards as 
teacher In 1832 her fathir who had for six yeirs been the 
pastor of a church m Boston, accepted the presidency of the 
newly founded Lane rheological Seminary at Cincinnati 
Catherine Betc her, who w xs eager to establish what should be in 
effect a pioneer college for women, accompanied him, and with 
her went H irntt as an assistant taking an aetivc part m the 
literary and sc hool life, contributing stones and sketches to local 
journals and compiling a school gtographv She was married 
on the 6th of Januarv 1836 to one of the professors in the 
seminars , Calvin Ellis Stowe In the midst of privation and 
anxiety, due lirgeh to her husband’s precarious health, she 
wrote contmualh, and m 1844 published The Mayflower, a 
collection of I lies and sketc hes Mrs Stowe passed eighteen 
years in rmcinnati under conditions which constantly thrust 
the problem of human 'lav cry upon her attention A river only 
separated Ohio from a slave holding community Slaves were 
continually escaping from their masters, and were harboured, 
on their way to Canada, by the circle in which Mrs Stowe lived 
In the practical questions w’uch arose, and in the great debate 
which was political, economical and moral, she took a very 
active part When, therefore, in 1850, Mr Stowe was elected 
to a professorship m Bowdom College, Brunswick, Maine, and 
removed his family thither, Mrs Stowe was prepared for the great 
work which came to her, bit by bit, as a religious message which 
she must deliver In the quiet of a country town, far removed 
from actual contact with painful scenes, but on the edge of the 
whirlwind raised by the Fugitive Slave Bill, memory and 
imagination had full scope, and she wrote for serial publication 
m The National Era, an anti-slavery paper of Washington, D C , 
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the story of “Unde Tom’s Cabin, or, Life among the Lowly ” 
The publication m book form (March 20, 1852) was a factor 
which must be reckoned m summing up the movmg causes of the 
war for the Union The book sprang into unexampled popularity, 
and was translated into at least twenty-three tongues Mrs 
Stowe used the reputation thus won In promoting a moral and 
religious enmity to slavery She reinforced her story with A 
Key to Uncle Tom's Cabin, m which she accumulated a large 
number of documents and testimonies against the great evil, 
and m 1853 she made a journey to Europe, devoting herself 
especially to creating an entente cordialc between hnglishwomtn 
end Americans on the question of the day In 1856 she pub- 
lished Dred , a Tale of the Dismal Swamp, in which she threw 
the weight of her argument on the deterioration of a society 
resting on \ slave basis The establishment of Thi Atlantic 
Monthly in 1857 gave her a constant vehicle for her writings, .is 
did also The Independent of New York, and later Ihc Christian 
Union, of each of whuh papers siuccssively her brother, Henry 
W u-d Beecher, was one ol the editors Frum this time forth she 
led the life of a woman of letters, writing novels, of which The 
Minister's Wooing (1850) is best known, and many studies of 
social life in the form both of fietion and essiv She published 
also a small volume of religions poems, and towards the end of 
her career gave some public readings from her wntmgs J n 1.852 
Professor Stowe accepted a professorship m the Ihcologual 
Senunary at Andover, IVrassaehusetts, md the family made its 
liomc there till 186 j when he retired wholly from professional 
life and removed to Hartford Afte r tlie close of the war for the 
Union Mrs btowe bought an estate m Florida, chiefly in hope of 
restoring the health eif her son, Ciptun hredcnck Beecher I 
Stowe, who hid been wounded m the w ir, and m this southern 
home she spent many winters After the death of her husband 
in 1886 she passed the rest of her life in the seelusion of her 
Hartford home, whore she died on the ist of July 1896 She is 
buried by the side of her husbind at Andover 

See Life of Harriet Beerhir ^towe compilul from her letters incl 
journals by her son Charles Edward Stowe (l>oston, 18.70), Life 
and Letters of Harriet Becchtr Stowe edited by Annie Eiclels 
(Boston 1898) (H E S *) 

STOWELL, WILLIAM SCOTT, Baron (1745-18 j(>), English 
judge and jurist, was born at Heworth, a village about 4 m from 
Newcastle, on the 17th of Oe tober 1745, the son of a “ e oalfitter ” 
(or tradesman engigcd in the transport of eoil) Ilis younger 
brother John became the famous Lord Chancellor Eldon 
Scott was educated at the Newcastle gr immar school and Corpus 
Christi College, Oxford, where he gained a Durham scholarship 
in 1761 In 1764 he graduated and became lust i probationary 
fellow and then — as successor to William (afterwards the well- 
known Sir William) Jones — a tutor of University College As 
Camde n reader of ane lent history (1774) he riv illcd the reputation 
of Blaekstone Although he had joined the Middle Temple 
in 1762, it was not till 1776 that Scott devoted himself to a syste- 
matic study of law In 1779 he graduated as doctor of civil 
liw, and, after the customary “year of silcnee,” commenced 
practice in the ecclesiastical courts llis professiomd success 
was rapid In 1783 he became registrar of the court of faculties, 
and in 1788 judge of the consistory court and advexute-gcner.d, 
in that year too receiving the honour of knighthood, and m 17178 
he was made judge of the high court of admiralty Sir William 
Scott twice contested the represenbition of Oxford University — 
m 1780 without success, but successfully in 1801 He also sat 
for Downton in 1790 IJpon the coron ition of George IV (1821) 
he was raised to the peerage as Baron Stowell After a life ot 
distinguished judicial service I ord btowdl retired from the 
bench — from the consistory court in August 1821, and from 
the high court of admiralty in December 1827 His mental 
faculties became gradually feebler m his old age, and he died on 
the 28th of January 1836 Lord Stowell was twice married — 
m 1781 to Anna Mana, eldest daughter and heiress of John 
Bagjjall of Early Court, Berks , by whom he had four children, 
one of these, a daughter, survived him, and m 1813 to the 
dowager marchioness of Sligo 
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Loid Sto\M.ll s judgments are models alike of literary execution 
and of juchcial rcasoiung His style is chaste vet not inornate, 
nervous without abiuptness and pcn-fectly icljusted m evciy instance 
to the subject with which he deils His decisions in the cases of 
Dalrvmple v Dalrvmple (Dr Dodson s Report) and Evans v Evans 
(x Hagg is) - fioin llieir combined foice and grace Irotn the 
stcjadimss with which every eollateral issue is set iside from their 
subtle insight into human motives .incl fiont the light which they 
cast on marmpe 1 iw - deserve and will repay attentive perusal 
Lord Stow ell compost el w ith yrc at care and wnie of the MSS which 
he revised lor lIaK^;ard ind riulhmore s Reports were full of inter- 
lineationx Stowell's mind was judieial rather tlun fore nsie — leason- 
ing, not as foi i diileetie m< lory nor so as to convince the parties 
on whose suit he w is d< elding hut only with sufh. i. nt cleaiTicss 
tullncss and force to justify the decision at which he had arrived 
The tfuet doctrines of inteination d law with the assertion and 
illustration of which the name ot Lord Stowell is identified are these 
the pci feet equality and tnlirc indepindenei of all stiles ( Le 
Louis z Dod 2jt) — i logic il deduction from the Anstinian 
philosophy ind still one of the fund urn nl il primiples of Enfilish 
jnnsjmuh ncc, that the chmeiitary rules ol mleinational law bind 
even scmi-b irborous shift s (the ' Ilurtige Hane ' z Koh 325) tliat 
blockade to be binding mu t be efft rtu il (the Bituv,’ i Rob 93), 
and (h it eo'itrabaiul ol waristohc.Utermined hv pi obable destina- 
tion * (flu ‘ fonge Margarethn i Hob 189) In the famous 
Swedish convoy case (the Mana i Rob 350 st<, too, the 
Ktcovitv, <> C Rob 348 0) Lord Sto\v< 11 assiited that 'a 
pn/c court is a couit not nurely of the couiiliy in winch it 
ils but ot the 1 ivv of nations ” The sc il of judicial aulhoritv " 
he iddcd in words which h.uc btcome classic ‘is indeed 
locally heit m the iKlUgerent country but the law itselt lias 
no locality His dictum eoncennng the right of a belhgeient 
to sink i neiitril slup when unible (o take lui before i pn/c court 
wis much quoted iii Tqoj in lehunce to (he sinking of 1h( Kmght 
Command! r “ by the Russi ms ni the har E ast 

The judgments of Lord Stowell were almost without ixception 
conlirmed on appe il and they aie to this day the mterndlion il law 
ot Enr,lm(l ind have become presumptive though not conclusive 
evidenee ol the inti rn ilion il 1 ivv of Vmei lea I h iv e t ik. n care 
wrote Justice Stoiy ‘ that they shall form the basis ot the mxritimc 
law of the Lmlid States ind 1 have no Imsitalion m saving that 
they ought to <lo so in that ot cv tr\ civih/ed country in the world 
Sec lownscnd Lives of fwtlve Eminent judges vol 11 , Qimhrly 
Review vol Kxv , W E Suite, s Sf itch of T nrds Stowell and Lldm 
Cuisy First Platform of International Lena Reports of Prize Cases 
front ry to /Sso cd E S Roscoc (2 vols 1905 contains all the 
moie important of I ord Stowell s judgments) 

STOWMARKET, .x market town in the Stow market parlia- 
mentary division of Suffolk, EngloJid 12 in N N VV of Ipswu h 
b\ the Gie.it E.islern railway, on the river flipping Pop of 
urban district (1901), 4162 1 he ( huirh of St Peter .ind St Mary 

IS Decor itcd and L irly English, with a lofty tower and wooden 
spire riu incient \ icaragc h xs assoc lations with Milton through 
his tutor, Dr Young The town lixs an extensive ehemiuil 
manufactory, iron foundry, and faetorus for the manuf icturc of 
guncotton, agricultural implements and compressed leather 
'Ihere is also considerable trade m corn, malt, coal, slate and 
timlier 

STRABANE, a market town and the principal town of Co 
Tyrone, Ireland Pop (u>ot) 5033 It stands at the junction 
of the nvers Mourne and Innn, which thenceforward form the 
Poyle It is Ifni m \W by N from Dublm by the Great 
Northern rulw a) , uul h is also a st ition on the Doneg il nilw u , 
the tw o companies using st parate line s to Londonderry 1 ifford, 
across the riv^er, pr.xrtically a suburb of Stribane, is the county 
town of Co Doneg d A short t.indl connects the town with 
tlie point at which the Foyle beromcs n ivigable The trxde m 
corn IS ronsidi rable Linen xnd slnrt making, and iron and brass 
founding, are prosecuted A castle of tlxc tunc of Janies 1 h is 
left no remains The town is governed by an urban district 
council It returned two members to the Irish parliament until 
the Union m 1 800 

STRABO (horn c 63 n c ), Greek geographer and historian, 
was born at Amasia in Pontiis, a city whuh had been much 
Hellemzcd, and was the royal residence of the kings of Pontus 
VVe know nothing of his father’s family, but sever xl of his mother’s 
relatives held important posts under Mithrxdates V and VI 
Some were of Hellenic, others of Asiatic origin, but Strabo himself 
was by language and education thoroughly Greek The date 
of his birth cannot be exactly determined, but from various 
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indications in his work it seems to have been about 63 B c He 
studied at Kysa under the grammarian Aristodemus, under 
Tyrannio the grammaiian at Rome, under the philosopher 
Xtnaithus cither at Rome or at Alexandria, aiid he had studied 
Aristotle along with Boethus (possibly at Rome under Tyramuo, 
who had atecss to the Aristotelian writings in bulla’s library) 
He states that he saw P btrvilius Isauricus, who died at Rome 
jDifaelvanced > tars in 44 b t , li om which it has been inferred that 
visited Rome early m lifo He also tells us that he was at 
^aros (one of the C \ < 1 idts) wh( n Augustus was at Connth on 
his return to Rome from the East in 29 B c , and that he accom- 
panied the prefect of Eg>pt, Aelius Callus, on his expedition to 
Upper Egypt, which seems to have taken place in 25-24 bc 
T hese are the onlj dates in his lift which can be accurately fixed 
The hlcst tveiit mentioned m his work is the death of Juba, king 
of Mauietania, which took pkue m a d 21 

Although he had set 11 a comparatively small portion of the 
regions which he describes, he had travelkd much As he states 
himstlf “ Westward I have journc>ed to the parts of Ftruria 
opposite S lulinia, towards the south from the Luxine to the 
borders ot J thiopia, and perliaps not one of those who have 
written geographies has visited more places than I hive between 
those limits ’ He tills tis that he had seen Eg> pt as far south as 
Sycne and Philae, t omana m C appadoeia, Ephesus, M) lasa, N\ sa 
and Ilurapohs in Pluygia, Cvarus and Populoma Of Greece 
proper he saw but little, it is by no means certain thit he even 
visited Athins, ind though he describes Corinth as an cyc- 
w itncss, It is tie 11 that he was nev er at Delphi, and was not aware 
that the ruins of Myeeiue still existed He had seen C>rene 
fiom the St i, jirobably on his v o) age from Puteoli to Alexandria, 
wluit he urn lined a long time, probably amassing materials, 
and studying astronomy and mathematics — for nowhere could 
he li lit h id a better mtans of t onsulting the works of historians, 
geographtis ind astronomers, su( b as Eratosthenes, Posidonius, 
Ilippartluis uid \pollodoiiis We cannot tell where his 
gi «/'//>' was wilt ten, but it w is at least fimdlv revised between 
AO 17 and 2} since wc h ivc historical allusions win* h cm be 
dated to tint time Piobablv btrubo was then m Rome, the 
fate that his woikp isicd unnoticed by Rom ui writers such as the 
elder I’linv does not prove the contrary 

H or/^s — Ills t xilicst writing was an histone il work now lost, 
which he himself destribcs is his Htsloncal AUmoirs He tells 
us (\i (), 3) th it the sixth book of the Memoirs was identic al with 
the second of the Continuation of Polybius , probably, therefore, 
books 1 iv formed in mtrodiution to the mam work lius 
actounls for the fact tli it he spt iks (11 70) of having treated of 
the exploits of Alexindtr in his Meinoiis, e topic which could not 
hav c iound a plate in a work w me h began w here that of Polybius 
ended (146 Be ) \e cording to Suidas, the continuation of 
Polybius w is m fortv -three books Plutinh, who eills him 
“ the Philosopher,” quotes Strabo s Memoirs {Luc 28), and cites 
him as an historiin {Sulla 26) Josephus, who constantly 
culls him “ the ( appidoe' in,” often (juotes from him, but docs 
not mention the title of the woik 

The Geography is the most import int work on that science winch 
antupiity has ktt us it w is as lai is wc know the lirst atlciupl 
to colltet .11 the KLO‘,r ipluc il knowliilge it tli., tunc attainable, 
and to compost i gtmi 1 iitalist on { togr.iphv 1* is not merely 
a new tdilion of Fiatostlu lies In gcneial outline it follows mces- 
s'uh the work of the list ii.imed enogiapher who had first laid 
(low i a scientitic o isis lor eeoKraphv btr.ilx) made considerable 
iltiritions but not ilwavs lot the better I he thice Inioks of the 
oldir work formed t stiietly tee lime il gcognphu.il tieatise Its 
sin ill si/e preecnted it from eont iimng any such gtneral description 
of scpvrite eountnes is btribo Tightly coueeived to fall witlrni 
the scope of the geographer Stiabo mdeeil appears to be the 
first who eoncemd <i eoruplele geo^uiphical tieatise as comprising 
the four di\ isions of matheni itieil pliVMeal political and historical 
geography and he endeaeound howeecr imperfectly to keep all 
these objects in mcw '' The incidental historical notices winch are 
often of great v alue ind interest are all his own These digruvsions 
at times interrupt the symmetiy of his plan, but Strabo had all 
the Greek love of hgendarv lore and he discusses the joumcvings 
of Heracles is eainestly as if thev w i re c\ ents within recent history 
lie regarded Homer as the source of all wisdom and knowledge— 


indeed his description of Greece is largely drawn irom Apollodorus's 
commentary on the Homeric ‘ Catalogue of bliips ” — and treated 
Herodotus with undeserved contempt classing him with Ctesias 
and other “ marvel mongers ” Yet in some respects Herodotus had 
better information {e g in regard to the Caspian) than btrabo him- 
self Again, btrabo may be censured lor discarding the statements 
of Pytheas respecting the west and north of Europe , accepted as 
they iiad been by I ratostheiies But in this he relied on Polybius, 
whom he might justly consider as having from his position at Rome 
far better means of gaining accurate miormation It must be 
admitted that the statements of Pytheas tliil not accord with the 
theory of Strabo just 111 those very points wheie he was at variance 
with Lratostlu lies He showed likewise in unwarranted scepticism 
in reference to the leland Cerne on tht west coast of Africa, which 
Without doubt the Carthaginians had long iiscxl as an emporium 

Strabo chiefly employed Gtcik -luthoulies (the Alexandrian 
gcograjihers I’olybius 1 osulomus and l lieojihancs of Mytilene, 
the comp inion of Pompey) and madi comj'ai i lively little use of 
Roman authorities Although he refers to Caesar's Comnientariet 
once by nimt, and evidently made use of them in other passages 
he but imperfectly availed himselt ol tint woik Hi designed lus 
geograjihy as a sequel to his histone il vv ntings, and it had as it were 
giown out of his histoneil mateiials, which wire chiefly Creek 
Moieovcr stribo probably amassed his material m the library of 
Alexandria, so that Greek authoiities would naturally furnish the 
great bulk of his collections Doubtless, howevei, he returned to 
Rome aftei a long sojourn m Alexandria, a fact which explains 
the defeetiveni s of his miormation about tin eountnes to the cast 
of his native land, and renders it possible for him to have made 
use of the chorography ' of Agnppa, a map of the Roman Empire 
and adjacent countries set up by order ol \ugustus m the Portieus 
Vipsamae 

He desigmd tlu work for the statesman lather thin for the 
student Ho thirefore endi ivonrs to give i general sketch of the 
charaettr, physic il peculiarities and nitui il productions ot each 
country, and const ejuently gives us mueh valuable information it- 
speetmg ethnology, trade and metalluigy It was almost necessaiv 
tliat he should select what hi thought most imjioi tsnt for deseriplion 
and at times omit what wc deem of more imjiortanei W ith respect 
to physical geography his work is i gnat advance on all iircceding 
ones J udged by modern standaids his deseniition ol the direction 
ot nveis and mouiitam chains seems dihctivc, but allow met 
must be made for dilheiilties in procuring miormation, and lor want 
ol uturate mstrumi uts In respect ot mithematical geography, 
his lack ot seuntiiie training was no great hindrance He had 
before him the results ot Lratoslluiits, Hipparelius and Posidonius 
Ihe chief conclusions ot istrouomtis eoueeimng the sjiluneal 
hgure an<l diintn ions ot the t iilli its relition to tlu heaveiilv 
bodies, aiul the gieat ciieh s of the globe — tht ((juatoi the ecliptic 
and the tropics — vveie consukred as well established He accepted 
also the divibion into live /ones he quotes appiovingly the assertion 
of Ilqipaiehus that it was imposbihK to make le il adv meis in gio 
gi i’)h) without astronomical obseiv lUous for (klinnimng 1 ititudea 
ind lont'iludi 

The work consists of scvintccn books of which the seventli is 
imperfcet The first two aie intioductory, the next tight deal with 
Europe (two being devoted to bpain and Gaul, two to Italy and 
Sicily , one to the north and east of Fuiopt md thn ( to ( reek lands) 

1 ht t it \ ( nth book trt ats of the mam divisions ot Asia ind the mort 
eistcily tlistriets the next thru ot Asia iMinor Book xv deals 
with Imlia iiid Pcisia, book xvi with Assvna Babylonia, by 11a 
and Vrabia, and the closing book with i gypt and \.liie i 

Ldilioui The \ldine (Veiiiet, 151O) was iinfoitunattly bast d 
on a veiv eorrujit MS The tirst subslmtial in jiovtmtnts in tht 
text were due to Casaubon (Geneva, 15^7 , Pans, lOio), whose text 
remimtd the basis of subsequent editions till that of Coiaes (Pans, 
1815-1819), who removeel many eonuptions The MbS vvtie first 
seieiitilically eollited by Kiamtr (Berlin, 1844-1852), who demon 
strated th it Par 1397 was the best authority' for tht hrst nine btioks 
(it eoiitiins no more) and Vat 1329 for the remaintler Of laUi 
editions tlu most important <ire those ot C Muller (Pans, 1853) and 
Mtiiuke (leqmg, 1800-1877) H F To/er s volume of selections 
(Oxfoid, 1893) is useful N ijioleon I , an admirer of Strabo, caused 
a French translation of the Orography tt) be made by (. or les, Lctronne 
anti otlu rs (Pans i8o<>-i8i9) , Giosskurd s German translation (Berlin, 
1831-1834), with notes, is a monumental work The fragments of 
the Ilibtorical Memoin> have been eihtetl by P Otto (/ eipzi^er 
Shidten XI, 1891) see also Muller's hragmenta htstoncorum grae- 
corum, 111 490 sqq Bunbury s History of Anon nt Geography, 
vol 11 ehs 21 , 22 , and F Dubois s L vamen de la glographie de Strabon 
(Pans, 1891) should also be eonsulteil (H b J ) 

STRACHAN, JOHN (1778-1867), first bishop of Toronto, son 
of John Straehan and Elizabeth I'lnlayson his wife, was born at 
Aberdeen, Scotland, on the 12th of April 1778 His father died 
in 1792 from an accident m the granite quarries of which he was 
an overseer Thus from an early age young Strachan had to 
depend upon his own resources and even to assist his mother, 
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whom he loyally aided till her death m 1812 He managed, by 
undertaking private teaching and with the aid of a buri»ary, to 
go to the univerbity of Aberdeen, where he took hib M A degree 
He attended some of the divinit) clai'i)es at the university , where 
also he formed a lasting friendship with two of his fellow students, 
well known afterwards as Professor Duncan and Dr Chalmers 
In 1799 he emigrated to Canada, having been recommended to 
the lion Richard Cartwright, of Kingston, Cpper Canada, as 
suitable for tutoriil work btrachan went to ( anada a Presby- 
terian His associations there, however, were almost ext lusively 
with Episcopalians, including Mr Cartwright and the Rev Dr 
Stuart, for a time the only clergyman in the district Moreov cr, 
special provision had been made m the Constitutional Act of 1791 
for the liberal endowment of the Protestant religion, then 
identihed in the oflicial mind with the Church of England 
through what were afterwards known as the Clergy Reserves, 
being one-seventh of the lands of the new townships opt ned for 
settlement Having decided to enter the Episcopal Church, 
btrachan was ordained on the 22nd of May 1803, and was 
immediately afterwards appointed to the parish of Cornwell 
Thither he removed his sihool, which soon became the most 
noted educational institution in the country Fherc many 
future leaders of public and professional life in Canada came 
under the influence of btrachan s vigorous personality In 
1807 he married the youthful widow of Andrew McC>ill, a wealthy 
iptrehant of Montreal, and brother of the founder of MtGill 
University In i8ii he received the honorary degret of D D 
from his alma mater, Aberdeen University During the same 
year Dr btuart of Kingston died and was succeeded hv his so 1 
George O’Kill Stuart, imumbent at York, the lapital of the 
province Through the influent e of Lieut -Ciov ernor Gore, 
supplemented by that of bir Isaac Brock, btrachan was pre- 
vailed upon m 1812 to trinsfer himself to York, where he wis 
soon deeply involved m iivil and ett lesiastical politus 

During the war of 1812 he wvs of special servite to tht 
executive government and the citiztns of the town when the 
American troops eaptured York and burned th< pubbt buildings 
He was (hufly instrumental ilso in founding the Loyd and 
Patriotic boeictv of Upper Can id i, which raised funds for tht 
relief of the wounded and the assistant c of the widows and 
orphans of the slam On the urgent recommendation of Lieut - 
Ciovernor Gore he was appomtttl to the executive council of 
Upper Canatla m 1815 A man ot great force of character and 
much ability, of ketn ambitions and unusual shrewdntss, though 
not remarkable for breadth of mind, he attained to grt vt influent e 
in the exetutive govtrnmint ^ntl was soon the leading spirit in 
that dominant group known m Upper Canadian historv as the 
Tainily Compact In 1820 he was appointed by bir Peregrine 
Maitland a member of the legislative tountil m ordtr that the 
governor might have a conlitkntiil medium thiough whom to 
make communu ation to tht council At the instiive of the 
lieutenant-governor he went to England m 1824, to discuss 
various colonial questions with the earl of Bathurst, then toltini il 
setretary btrathan had no dilheiiltv m tomimmg lord 
Bathurst of the justice of his claims on ill essential mitteis, tin 
most important of w Inch was the exclusiv c right of the Church of 
England m Canada to the Clcrgv Reserves Though m favour 
of selling a portion of these lands to provide a fund for the exist- 
ing needs of the ( hurch, he secured the dtfi it of the proposal 
then before the gov ernment to dispose of the ( Itrgy Rcsen es 
to the Canada Company He took much interest m the educa- 
tional affiirs of the province, and in 1807 was instrumental in 
having provision made for the establishment of the lirst grammar 
schools In 1824 he secured the passing of an ait providing 
assistance for the public schools of each district During his 
second visit to England in 1 826-1827 he obtained a royal charter 
for the university of King’s College, with provision for its endow- 
ment out of the crown lands It was, however, to be entirely 
under the control of the Church of England In 1827 Strachan 
became archdeacon of York 

The break up of the Liverpool ministry m 1827 interrupted the 
successful development of Strachan’s plans for placing virtually 


975 

the whole of the government endowments for religion and 
education under the control of the Episcopal Church The storm 
of protest of the other religious denominations caused the colonial 
office to undertake an investigation of the whole question, the 
result of which was presented m the report of 1828 After a 
long silence m the f ice of severe and persistent criticism Str u ban 
made a general reph in a very able speech in the legislativ'c 
(ouncil in Mirch 1828 When the storm hid subsided the 
Clergy Reservis and universitv questions remained dormant 
until 1836 when the attempt to apply the Rcservis to the 
endowment of rectories renewed the trouble and contributed 
largely to the crisis of 18^7 Adverse criticism and a sugges- 
tion from the colonial office that he should cease from active 
participation m political affairs led to his resignation from the 
executive council but he declined to give up his seat m the 
legislative council 

On the death of Jiishoj) Stew irt of Quebec the Canadian see 
was divided, and Strachan was made bishop of Toronto in 
August 1831) He energetically opposed the ac t of 1840, whic h 
sought to settle the ( lergy Reserves question hv dividing the 
proceeds among the different religious denominations, ihc larger 
shire still remaining with the C hurch of England 

Ihc university of King’s College was finally established, 
with cert im modifications of its c h irter, m 1843, Bishop Strachan 
being the first president 1 he renewed agit il ion fin ills resulted 
m the elimination of all religious tests In the act of 1H49 which 
also changed the name to that of the universitv of Toronto 
Strachan at once took steps to found another universitv which 
should be completely under the control of theTpiscopil Church, 
hence the establishment of Tnnitv Ihiivcrsitv which was opened 
m 1852 Bishop Strachan also raised once more the question 
of the disposil ot the Clergy Reserves \fter several stiong 
ippeals and counter- ippeals to the British government, the 
C inadian parliament was allowed to deal as it plcised with the 
question, with the result that the Reserves were completeh 
secularized in 1854, provision being made foi the life interest of 
the beneficiaries at the time Bishop Strachan devoted the 
latter vears of his long life entirely to his episcopal duties, and^ 
by introducing the diocesan senod he furnished the Tpiscopal 
f hurc h in Canad i with a more dc moc r itic org m of gov ernment 
He died m November 1867 

STRACHEY, SIR JOHN (182 -,-11707), British Tndi in civilian, 
fifth son of Fdwird Strichev w is horn in I onclon on the 5th of 
June 1823 \fter pissing through H iilcyburv , btrachev entered 
tlu Bengal civil service in 1842, and served in the North-Western 
Piovinees, occupying many’^ import int positions In 1861 Lord 
Canning appointeel him president of a commission to investigate 
the great cholera epidemie of that vear In 1862 he bee amt 
judieiil commissioner in the Ccntril Provinces In 1864, after 
the report of the royil commission on the' sanitirv condition 
ol the army, a perminent anitarv commission wis cstiblishcd 
m India, with Strachev as president In 1866 he became elnef 
commissioner of Oiiclh having been chosen bv lord Lawacnee 
to remedy as far as possible the injustice done after the Mutiny^ 
by the conliseation of the rights of tenants and small proprietors 
of land, m untaining at the same time the privileges of the 
talukdars or great landlords As member of the legislative 
council he introduced several bills for th it pin pose, which, with 
the full approval of the talukdars, pisscd into 1 iw In t868 he 
hceame member of the governor-general’s council, and on the 
ass issm ition eif Lord Mavo in 1872 he acted temporarily as 
vuerov In 1874 he was appointeel lieutenant governor of the 
North-Western Provinces In 1876 I a request ot lord Ivtton 
ind the secret arv of state he consented to relinquish that offiee 
and returned to the governor-generals council as financial 
min ster which post he retained until 18S0 During th s time, 
while Lord I y^tton was vicerov , important reforms were carried 
out The measures for dec entrahzing financial idmmistration 
initiated under Lord Mayo, were pricticallv completed The 
salt duties were reduced, and the svstem under which they were 
leveled was altered, and that opprobrium of our administration, 
the inland customs line was vholished The remov^al of all 
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impcMi; duties, mcludmg those on English cotton goods, and the 
es^blishment of complete free trade, was declared to be the fixed 
policy of the government, and this was in great measure earned 
into effect before 1880, when Strachey left India 1 he defective 
system on which the military accounts were kept occasioned a 
very erroneous estimate of the cost of the Afghan War of 1878- 
80 For this error Strachey was technically responsible, and 
It was made the occasion of a violent party attack which resulted 
in his resignation I he fact that almost the entire c ost of the 
war was paid for out of revenue is a conclusive proof of the state 
of financial prosperity to which India attained as the result of his 
adinmistration Irom 1885 to 1895 Strachev was a member of 
the council of the se» retary of state for India He was joint 
author with Sir Richard Strachey of The Finances and Public 
Works of India (1882), besides writing India (-jrd ed , 1903), and 
Hastings and the Rohilla War (1892) He died on the 19th of 
December 1907 

STRACHEY, SIR RICHARD (1817-1908), British soldier and 
Indian administrator, third son of Edward Strachey, was bom on 
the 24th of July 1817, at Sutton Court, Somersetshire From 
Addibcoinhc he passed into the Bengal h ngineers in 1836, and 
ivas employed for some years on irrigation works in the North- 
Western Provinces He served m the Sutlej campaign of 1845- 
46, and was at the battles of Aliwal and Sobraon, was mentioned 
in despatches, and received a brevet-majonty From 1858 to 
186^ he was ihicfly employed in the public works department, 
either as acting or permanent secretary to the government of 
India, and from 1867 to 1871 he filled the post of director-general 
of irrigation, then specially created Durmg this period the 
entire adaumstration of public works was reorganized to adapt 
It to the /increasing magnitude of the interests with which this 
department has had to deal since its establishment by Lord 
Dalhousic in i8s4 For this reorganization, under which the 
accounts were placed on a proper footing and the forest adminis- 
tration greatly developed, btrachev was chiefly responsible 
His work m connexion with Indian finance was important In 
1867 he prepared a scheme in considerable detail for decentraliz- 
ing the financial administration of India, which formed the 
* basis of the policy afterwards carried into effect by his brother 
bir John Stnuhey under Lord M ivo and Lord I ytton He left 
Indu m 1871, but in 1877 he w es sent there to confer with the 
government on the pun ha.se of the Ltst Indian railway, and was 
then selei ted as president of the commission of incjuiry into 
Indian famines In 1878 he was appointed to act for six months 
as finaniial member of the gen c rnor-general s council, when he 
made proposals for meeting the clifhculties arising from the 
depreciation of the rupee, then just beginning to be serious 
These pioposals did not meet with the support of the secretary 
of state hrom that time he continued to take an active part 
in the efforts made to bring the currencies of India and Lnglind 
into harmony, until in 1892 he was apjxiintcd a member of Lord 
Hersc hell’s committee, which arrived at conclusions in accor- 
dance with the views put forward by him m 1878 lie attended 
in 1892 the International Monetary Confereme at Brussels as 
delegate for British India btrac hc\ was a member of the counc il 
of the secreLtry of stite for India from 1875 1889, when he 

resigned his seat in order to ac < ept the post of c heirman of the 
East Indian Railway Company Stracheys scientific labours 
m connexion with the gcologv, boUn^ and physical geography 
of the Himalaya were considerable He devoted much time to 
raeteorologic dl research, was largely instaimental in the forma- 
tion of the Indian meteorological department, and became 
chairman of tlic meteorological council of the Royal Scx;icty in 
1883 I'rom i888 to 1S90 he wes president of the Royal Geo- 
graphical Society In 1897 he was awarded one of the royal 
medals of the Royal Soiutv, of which he became a fellow in 
1854, and in the same year he was created G C b I He died on 
the 12th of February 1908 llis widow, lady Strachev, whom 
]e married m 1889, became well-known as an authoress and a 
supporter of women’s suffrage 

STRACHWITZ, MORITZ KARL WILHELM ANTON, Graf 
VON (1822-1847), German poet, was born on the 13th of March 


1822 at Peterwitz near Frankenstein m Silesia After studying 
m Breslau and* Berlin he settled on his estate in Moravia, where 
he devoted himself to literary pursuits When travelling jn 
Italy m 1847 "was taken ill at Venice, and died on the iith of 
December at Vienna Although he had thus only reached his 
twenty-fifth year, he revealed a lynr genius of remarkable force 
and originality His first collection of poems, Lteder eines 
Frwachenden, appeared m 1842 and went through several 
editions Neue Gedtchte were published after his death m 1848 
These poems are characteristic of the transition through which 
the German lyric was passing between 1840 and 18^8, the old 
Romantic strain is still dominant, especially in his ballads, 
which are unquestionably his finest productions, but, side by 
side with it, there is to be seen the influence of Platen, to whose 
warmest admirers Strachwitz belonged, as well as echoes of the 
restless political spirit of those eventful years His political 
K ric was, however, tempered by an aristocratic restraint which 
was absent from the writings of men like Herwegh and Freili- 
grath Strarhwitz’s early death was a great loss to German 
letters, for he was by far the most promising of the younger 
lyric poets of his time 

Strachwitz's tollectecl Gediihte appeared first in 1850 (8th td , 
1891), a convenient reprint will be found m Redam s Univey<;al- 
bibhothek See A K T litlo, Die Diihtung des Grafen Monts von 
Slrachwils (1902) 

STRADELLA, ALESSANDRO (^1645-1682), Italian composer, 
was one of the most act omplishecf musicians of the i7thtcntury 
1 he hitherto generally accepted story of his life was first circum- 
stantially narrated in Bonnet-Hourdelot’s Huloire de la mustque 
eldeses (Pans, 1715;) According to this arc ount, Stradella 
not only produced some successful operas at Venice, but also 
attameeJ so great a reputation by the beauty of his voice that a 
Venetian nobleman eng igcd him to instruct his mistrc ss,Ortensia, 
in singing Stradella, the narrative goes on to say, shamefully 
betrayed his trust, and eloped with Ortensia to Rome, whither 
the outraged Venetian sent two paid bravt to put him to death 
On their arrival in Rome the assassins learned that Stradella 
had just completed a new oratorio, over the performance of 
which he was to preside on the following chy at S Giovanni in 
Latcrano laking advantage of this circumstance, they deter- 
mined to kill him as he left the church, but the beauty of the 
music affected them so deeply that their hearts failed them at the 
c ritical moment, and, c onfessing their treacherv they entreated 
the composer to ensure his safety by quitting Rome immediately 
1 Hereupon Stridella fled with Ortensia to Turin, where, notwith- 
standing the fdcour shown to him by the regent of Savoy, he 
was attacked one night by another band of assassins, who, headed 
by Ortensia’s father, left him on the ramparts for dead T hrough 
the connivance of the French ambassador the ruffians succeeded 
in making the ir esc ape , and in the meantime Stradella, rc covering 
from his wounds, married Ortensia, by consent of the regent, and 
removed with her to Genoa Here he believed himself safe, but 
a year 1 iter he and Ortensia were murdered m their house by a 
third party of assassins in the pay of the implacable Venetian 

Recent research has shown that Stradella was the son of a 
Cavaliere Marc antonio Stradella ot Piacenza, who in 1642-1643 
was vice-marchese and governor of Vignola lor Prince Bon- 
compagni, who did not wish to live m the dominions from which 
he took the title of marcliese di Vignola He was deprived of Ins 
ohice m 1643 for h iving surrendered the castle to the papal 
troops, although it might have sustained a siege of several days 
and the help of the duke of Modena was expected An elder 
brother of Alessandro, Francesco by name, became a member of 
the Augustmian order, and stems to have enjoyed the protection 
of the house of Fste Alessandro is supposed to have been bom 
alxiut 1645 t-Arlicr, probably at Vignola, or Monfestmo, a town 
on the road from Modena to Pistoja, to which his father retired 
after his dismissal , but no records of his birth have come to light 
in either of these places The first certain date in his life cs 
1672, m which year he composed a prologue for the performance 
of Cesti’s opera La Don at Rome, and we may conclude that he 
apent a considerable time at Rome about this period, since his 
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cantatas and other compositions contain frequent allusions to 
Rome and noble Roman families There is, however, no proof 
that he ever performed the oratorio 6 Giovanm Bathsta in the 
Lateran Documents m the archives at Turin relate that m 
1677 he arrived there with the mistress of Alvise Contarini, with 
whom he had eloped from Venice Contarini demanded that 
both should be given up to him, or faihng that, that Stradella 
should not be aUowed to exercise his profession until the lady 
had been either placed m a (onvent or made his legitimate wife 
Stradella was protected by the regent of Savoy, the duchess 
Giovanni Battista de Nemours, and the Contarini family, 
indignant at his audacity, sent two hired assassins to lurin, by 
whom Stradella was wounded but not murdered We hear of 
Stradella last at Genoa An opera by him, La horza deW amor 
paterno, was gnen there in 1678, and his last composition 11 
Barcheg^to {i e a “ Water-Music ’ ), was performed on the 16th 
of June i68i m honour of the marriage of Carlo Spinola and 
Paola Brignole, which was solemnized on the Lth of July of the 
same year Documents in the arehivt s at Modena inform us that 
in February 1682 Stradella was murdered at Genoa by three 
brothers of the name of Lomellini, whose sister he had sedui c d 

It IS extremely improbable that Stradella had any great n puta- 
tion as a singer, since the great Italian singers of the 1 7th i cntur\ 
were almost exclusively castrati , but he may well hive been a 
teacher of singing, and he appears to have instimted his lady 
pupils in Genoa on the harpsu hord He is principilly import int 
as a composer of operas and chamber-cantatas ilthough com- 
pared with his contemporaries his output was small In spile of 
his dissolute life his command of the technique of composition was 
remarkable, ind liis gift of melodic invention almost equal to 
that ol A bcarlatti, who in hts early \ears w is much influenced 
bv btradcll i His best operas are 11 hloridoro also known as IL 
Moro per amort, and 11 Ireipolo More, a cornu Optra in three 
acts which worthil> carried on the best traditions of I’lortntine 
and Roman cornu opt ra in the 17th century His church music, 
on which his reputation h is generally been based, is of less im- 
portant e, though the well-known oratorio S Giovanni Baltula 
(lisplivs the same skill m construction and orchestration (so far 
as the limited means at his disposal permitted) as the openis A 
sertimta for vouts and two orchestras, Qtuil prodigo cIPio min, 
was used by Hindel is the basis ol several numbers m hraeL in 
Lgypt, and was printed by Chrysandtr (Leipzig, 1888), the 
Mb , however, formerly in the possc^ssion of Victor Schoelcher, 
from which Chrysander made his copy, has entirely disappeared 
Ihe well-known ana Field, signore, also sung to the words 
be t mtet sosptri, cannot possibly be a work of StrwJella, and 
there is every reason to suppose that it was composed by Tetis, 
Nieclermeyer or Rossini 

Tho finest collectuin of Stradella s works extant is that at the 
Bibliotcea Lstense at Modem wluth contains 148 MSb including 
four opi las six oiitonos and sovinl other coinjiositions of a scmi- 
dnmatic chai ictei A colleclion of cantatc a voce sola wax be- 
queathed by the C ontarini family to the library of St M irk at Venice, 
and some MSS arc also preserved it Naples and in E’tiis Fight 
madrigals, three ducts and a sonata lor two violins and bass will 
be found among Ihe additional MSb it the British Museum, hve 
pieces among th Hirhiin MSS, ind eight c intat is incl a motet 
among those m the libriry at Christ Church Oxford TIu Fitz 
williiin Museum at Cambndge possesses a large number of his 
chamber caiUitas and duets 

See ilsoHiiu/ Hess, Dit, Opern Akssandro Stradellas (Leipzig, 
1905) which includes the most complete e ilaloguc yet m uie of 
Stradella s extant works, Catelani, Dtlle Opere dt A 'stradella 
tnstenh neW archtuio mustcale della r bibhoteta palatina dt Modena 
(Modena, iSO-)) , and Sedley Taylor, Ihe Indebtedness of Handel 
to other Composers (Cambridge 190O) 

STRADIVARI, ANTONIO (1644-1737), Italian violm-maktr, is 
associated throughout his life with Cremona, where he brought 
the craft of violm-makmg to its highest pitch of perfection 
ihe obscure details of his life have been thoroughly worked out 
in the monograph on him by VV H Hill, A T Hill and Alfred 
Hill (1902) He was still a pupil of Nicolas Amatis m 1666, 
when he had already begun to insert his own label on violins 
of his making, which at first follow the smaller ^Vmati model, 
solidly constriKled, with a thick yellow varnish It was not 


till 1684 that he began to produce a larger model, using a deeper 
coloured varnish, and beautifying the instruments in various 
details, his ‘ long ’ pattern (from tOqo) representing a complete 
innovation in its proportions, while from 1700, after for a few 
years returning to an i arlier style, he again broadened and other- 
wise improveii his model He also made some beautiful v lolon- 
cellos and violas Ihe most fimous instruments by him are — 
Violins the “Hclher” (1679), the “ belliere ” (before 1680), 
the “ Tuscan ” (1690), the “ Br tts ’ (1704), the “ Ernst ” (1709) 

‘ La Pucellc ” (1709), the “ Viotti ” (1709), the “ Vieuxtemps ” 
(1710), the “ Parke ” (1711), the Boissier ” (1713), the “ Dol- 
phin ” (1714), the “ Gillot ” (171 s) the ‘ Alard,” the finest of all 
(1715), the ‘ Cessot ’(1716) the Mcssiah”(i7i6),the“Sas- 
serno ”(1717), the “ Maurin ’(1718) the ‘ Lauterbach ” (1719) 
the “Blunt” (1721), the “barasite” (1724), the “Rode” 
(1722), the “ Deurbrouiq ” (1727), the Kiesewetter ” (1731), 
the ‘ llalieiieek ” (1736), the Munu ” (1736) Violas the 
“ Tuscin ’ (1690) two of 1696 lornierly belonging to the king 
of Spain, the \rchinto ’ (1696), the ‘ Macdonald” (1701), 
and the “ Pag mini ’ (1731) \ i ohm cellos the iVrchinto ” 

(1689) the lusean” (1690), the ‘ Avlesford ” (1696), the 
“ ( risliam ’ (1700) the ‘ Servais ” (1701), the “ Gort-Booth ” 
(1710), the “ Duport ’ (1711), the “ \dam ” (1713), the ‘ Batta” 
(1714), the Biatti,” the finest of all (1720), the “Bandiot” 
(172s), the ‘ Gilliy ” (1723) \ntonio Stradiv irTs sons lian- 
cesco (1671-1743) and Omohono (1679-1742) were also violin- 
makers who issisted their lather logt ther with I arlo Bergonzi, 
who appears to have sue (ceded to tlie possession of Antonio’s 
stock in-trade 1 he Stradiv 11 1 m( thejd of v lolin-makingi reated a 
stiindard for subsequent times , but what is regarded as Antonio’s 
special advantage, now irrc(.overabk, was his varnish, soft in 
texture, sh iding from orange to red, the composition of which has 
been nnuh debated (bee also VioLiv ) 

STRAFFORD, EARLS OF The first earl of Strafford was 
Charles I ’s fiiend .ind adviser, Thomas Wentworth (see below) 
When he was .ittaintcd and exieulul m May 1641 his honours 
were forliited, but later in the sear his only son, William (1626- 
1695) w IS (leited earl ol btrilTord, his f ither s ittainder being 
reversed by act ol parliament in 1662 William died without 
issue on the 16th ol U( tober 1695, when ill his titles, except the 
baronv oi Rab\ became extint I His estates passed to a kins- 
min, 1 hoinas Watson afterwards Watson-Wentworth (d 1723), 
a son of \nne (1629-1695), daughter of the 1st carl, and her 
husband 1 dwird W'atson 2nd Baron Rockingham In 1746 
W'atson-W< ntw orth s son I homos W atson- Wentworth {c 1690- 
1750), was ( reated marquess of RocJkmgham, and when his son 
Charles, the 2nd martpiess, died in 1782, the estates passed to his 
m<ittrn.il nephew, William Filzwilliam, 2nd Earl bitzwilliam 
(1748-18^3) His descend in I th( present barl hitzwiiliam, is 
the owner of Wentworth Woodhouse, near Rotherham, and the 
representative of the Wentworth tamily 

The barony of Ribv passed to the 2nd earl’s cousin, Thomas 
Wentworth (1O72-1739) son and heir of Sir William Wentworth 
of Northgite Iliad, Wakefield In uirly life he saw mu( h service 
as a soldier in the Low ( ountnis, and w.is oe( asionally employed 
on diplomatic errands From 1711 to 1714 he was British 
mibassador at the Hague, and in 1711 ht* was ('reated earl of 
Strafford Ihe earl was one of the British npresentatives 
at the congress of Ltreeht, and in 1715 he was impeached 
for his shire in loneluding this trcity, but the charges against 
him were not pressed to a (om lusion He died on the 15th of 
November 1739 Ihe earldom beianie extinct when Frederick 
Thomas, the 5th carl, died in August 1799 Willuini, the 4th 
tirl (1722-1791), had i sistei \.nne, who m irncd William 
Connollv, and one of their daughters, \nnc married George 
Bvng (d 1789) of Wrotham P.irk, Middlesex Iheir son, Sir 
John Byng (1772 -i860), a distinguished soldier, was created carl 
of Strafford and Viscount i nfu W in 1847 H iving entered the 
army m 1 79 3 Byng served in h land( rs and commanded a bngade 
during the Pcmnsulir War He was present it Waterloo and 
became a field marshal m 1855 Ihc earldom oi Strafford is still 
held by his descendants. 
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STRAFFORD, THOHAS WENTWORTH, Earl of ( i 593-164 1 ), 
English statesman, son of Sir William Wentworth, of Wentworth 
Woodhouse, near Rotherham a member of an ancient family 
long estabbshed there, and of Anne, daughter of Sir Robert 
Atkins of Stowell, Gloucestershire, was born on the 13th of April 
1593, m London He was educated at St John’s College, Cam- 
bndge, was admitted a student of the Inner Temple in 1607, and 
in 1611 was knighted and married Margaret, daughter of Francis 
Clifford, 4th earl of Cumberland In 1614 he represented York- 
shire in the Addled Parliament, but, so far as is now known, 
it was not till the parliament of 1621,10 which he sat for the same 
constituency, that he took part in the debates His position 
towards the popular party was peculiar He did not sympathize 
with their zeal for war with Spain but James’s denial of the rights 
and privileges of parliament seems to have caused him to join in 
the vindication of the claims of the house of which he was a mem- 
ber, and he was a warm supporter of the protestation which drew 
down a sentence of dissolution upon the third parliament of James 

In 1622 Wentworth’s wife died, and in February 1625 he 
married Arabella Holies, daughter of the earl of Clare He was 
returned for Pontefract to the parliament of 1624, but appears to 
have taken no part in the proceedings He had no sympath\ 
with the popular outcry against Spain nor for wars undertaken 
for religious considerations to the neglect of the practical interests 
of the country He desired also to avoid foreign complications 
and “do first the business of the commonwealth’’ lo the 
advances of Buckingham he replied coldly that “ he was ready 
to serve him as an honest man and a gentleman ” In the first 
parliament of Charles I , June 162s, he again represented York- 
shire, and at once marked his hostility to the proposed war 
with Spam by supporting a motion for an adjournment before 
the house proceeded to business He took part in the opposition 
to the demand made under the influence of Buckingham for war 
subsidies, and w as < onsequenth after the dissolution m Novem- 
ber made sheriff of \ orkshire in order to exclude him from the 
parliament which met in 1626 Yet he had never taken up an 
attitude of antagonism to the king His position was verv 
different fi om that of the regular opposition He was anxious 
to serve the C rown, but he disapproved of the king's policy In 
J vnuarv 1626 he had asked for the presidency of the ( ouncil of 
tlu North and had visited end been favourablv received by 
Buckingham But after the dissolution of the parliament he 
was dismissed from the justiceship of the peace and the office of 
custo'! rotuloruvi of Yorkshire, to which he had been appointed 
in 1615, as the result probably of his resolution not to support 
the court in its design to force the country to contribute money 
without a parliamentary grant At all events he refused in 
1O27 to contribute to the forced loan, and was imprisoned in 
consequence 

Wentworth’s position in the parliament of 1628 was a striking 
one He joined the popular leaders m resistance to arbitrary 
taxation and imprisonment, but he tried to obtain his end with 
the least possible infringement of the prerogative of the ( rown, 
to which he looked as a reserve force in times of crisis With the 
approbation of the house he led the move ment for a bill which 
would have secured the liberties of the subject as completelv as 
the Petition of Right afterw irds did, but in a manner less offen- 
sive to the king I he proposal was wrecked between the uncom- 
promising demands of the parliamentary party who would give 
nothing to the prerogative and Charles’s refusal to make the 
necessary concessions, and the leadership was thus snatched 
from Wentworth’s hands by Eliot and Coke later in the 
session he fell into confliet with Eliot as, though he supported 
the Petition of Right in substance, he was anxious to eome to a 
compromise with the Lords, so as to leave room to the king to 
act unchecked in special emergencies 

On the 22nd of July 1628, not long after the prorogation, 
Wentworth was created Baron Wentworth, and received a 
promise of the presidentship of the Council of the North at the 
next vacancy This implied no change of principle whatever 
He was now at vanance with the parliamentary party on two 
great subjects of policy disapproving both of the intention of 


parliament to seize the powers of the executive and also its 
inclination towards puritamsm When once the breach was made 
It naturally grew wider, partly from the engrossing energy which 
each party put into its work, and partly from the personal 
animosities which of necessity arose Such and no other was the 
nature of Wentworth’s so-called “ apostacy ’’ 

As yet Wentworth took no part in the general government 
of the country In December he became Viscount Wentworth 
and president of the Council of the North In the speech delivered 
at York on his taking office he announced his intention, almost 
in the words of Bacon, of doing his utmost to bind up the 
prerogative of the Crown and the hberties of the subject in indis- 
tinguishable union “ Whoever,’’ he said, “ ravels forth into 
questions the right of a king and of a people shall never be able 
to wrap them up again into the comeliness and order he found 
them ’’ His government here was characterized bv the same 
feature which afterwards marked his administration in Ireland 
and which it was the gravest charge m his impeachment that he 
intended to introduce into the whole English administration, 
namely, the attempt to centralize all power with the executive 
at the expense of the individual in defiance of those constitutional 
liberties whu h ran counter to and impeded this policy 
The session of 1629 ended m a breach between the king and 
the parliament which made the task of a moderator hopeless 
Wentworth had to choose between helping a Puritan House 
of Commons to dominate the king and helping the king to 
dominate a Puritan House of Commons He instinctively chose 
the latter course and he threw himself into the work ot repres- 
sion with characteristic energy, as if the establishment of the 
royal power was the one thing needful Yet even when he was 
most resolute m crushing resistance he held that he and not his 
antagonists were maintaining the old constitution, which they 
had attempted to alter l)v claiming supremacy for pirliamcnt 
In November 1621) Wentworth became a privy councillor 
In October 1631 he lost his second wife and in October 16^2 
he married Elizabeth, daughter of Sir Godfrey Rhodes In 
January 1632 he had been named lord-deputy of Ireland, and 
arrived in Dublin in July 1633 

Here he had to deal with a people who had not arrived at 
national cohesion and amongst whom English colonists had been 
from time to time introduced some of them, like the earlv 
Norman settlers, being Roman Catholics, whilst the later im- 
portations stood aloof and preserved their Protestantism In 
ius government here he showed the most remarkable abilities 
as a ruler “ The lord-deputy of Ireland ” wrote Sir 1 horn vs 
Roe to the queen of Bohemia “ doth great wonders and governs 
like a king and hath taught that kingdom to show us an example 
of envy, by having parliaments and knowing wisely how lo 
use them ” He reformed the administration, getting nd sum- 
marily of the im Ificient English officials lie succeeded m so 
manipulating the parliaments that he obtained the necessary 
grants, and secured their eo-opcration in various useful legis- 
lative enactments He set on foot a new victualling trade with 
‘spam established or promoted the linen manufacture, and 
encouraged the development of the resources of the country 
III many direc tions The customs rose from a little over £25,000 
in 1633-1634 to £57,000 in 1637-1638 He raised an army lie 
swept the piiates from the seas He reformed and instilled 
life into the Church and rescued church property His strong 
and even administration broke down the tyranny of the great 
men over the poor Su(h was the government of “ thorough ’ 
as Strafford expresses it Yet these good measures were all 
carried out by arbitrary methods which diminished their use- 
fulness and their stability Iheir aim moreover was not the 
prosperity of the Irish community but the benefit to the English 
exchequer, and Strafford suppressed the trade in cloth “ lest 
It should be a means to prejudice that staple commodity of Eng- 
land ’’ ^ Extraordinary acts of despotism took place, as in the 
case of Esmond, Lord Chancellor Loftus and Lord Mountnorns, 
the last of whom Strafford caused to be sentenced to death 
* Strafford's Report of 1636 Cat of State Papers Irish, j6j^- 
^647. V T 34 
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in order to obtain the resignation of his ofhcc, and then par- 
doned Promises of legislation such as the concessions known 
as the “ graces ” were not kept In particular Strafford set 
at naught Charles’s promise that no colonists should be forced 
into Connaught, and in 1635 he proceeded to that province, 
where, raking up an obsolete title — the grant in the 14th century 
of Connaught to Lionel, duke of Clarence, whose heir Charles 
was — he insisted upon the grand juries in all the counties 
finding verdicts for the king One only, that of Galway, re- 
sisted, and the confiscation of Gxlway was effected by the 
court of exchequer, while he fined the sheriff £1000 for sum- 
moning such a jury, and cited the jurymen to the castle chamber 
to answer for their offence In Ulster the arbitrary lonfis- 
cation of the propertv of the city companies aroused dangerous 
animosity against the government Towards the nxlive Irish 
Wentworth’s bearing was benevolent but thoioughly un- 
sympathetic Having no notion of developing their qualities 
by a process of natural growth, his only hope lor them lay in 
converting them into Englishmen as soon as possible They 
must be made English in their habits, in their laws and in their 
religion “ I sec plainly,” he onie wrote, “ that, so long as this 
kingdom continues popish, they are not a people for the Crown 
of England to be confident of ” High-handed as Wentworth 
was bv nature, his rule in Ireland made him more Ijigh-handed 
than ever As yet he had never been (onsulted on English 
alfairs, and it was only in February 1637 that Charles asked his 
opinion on a proposed interference in the affairs of the Con- 
tinent In repl), he assured Charles that it would be unwise 
to undertake even naval operations till he had secured absolute 
power at home He wished that Hampden and his followers 
“ were well whipped into their right senses ” The opinion of 
the judges had given the king the right to levy ship-moncy, 
but, unless his majesty hid “ the like power eleelartd to raise 
a land armv, the Crown ” seemed “to stand upon one leg at 
home, to be considerable but by halves to foreign princes 
abroad” When the Scottish Puritans rebelled he advocated 
the most decided measures of repression, in February 1639 send- 
ing the king £2000 is his luntnhution to the expenses of the 
coming war, at the same time depreeatmg an invasion of Seot- 
1 ind before the English arm> was trained, and advising eertain 
concessions in religion 

Wentworth ai rived in England in September 1639, after 
Ch irles’s failure in the first Bishops’ War, and from that moment 
he became ( harles’s principal adviser Ignorant of the extent 
to whie h opposition had developed in England during his ahsene e, 
he recommended the calling of a parliament to support a 
renewal of the war, hoping that by the offer of a loan from the 
jMivy councillors, to which he himself contributed £20,000, he 
would pi lee Chirles above the necessity of submitting to the 
new parliament if it should prove restive In J inuary 1640 he 
was created carl of Strafford, and m Maieh he went to Ireland 
to hold a parhimcnt, where the Catholic vote secured a grvnt 
of subsidies to be used against the Presb^ ten in Se ots An Irish 
irmy was to be levied to assist in the eommg war When in 
April Straffoid returned to England he found the Commons 
holding b le k from a grant of supply , and tried to enlist the jieers 
on the side of the king On th other hand he induced Charles 
to be content with a smaller grant than be had originally asked 
foi Ihe Commons, however, insisted on peace with the 
Scot Charles, on the adviee, or perhaps by the treachery of 
Vane, returned to his larger demand of twelve subsidies, and 
on the 9th of Mav , at the priv>" counc il, Strafford, though 
reluctantly, voted for i dissolution The same morning the 
Committee of Eight of the privy council met again Vane ind 
others were for a mere defence igainst invasion Strafford’s 
advice was the contrary “ Go on vigorously or let them alone 
go on with a vigorous war as you first designed, loose and 
absolved from all rules of government, being reduced to extreme 
necessity, everything is to be done that power might admit 
You have an army m Ireland you may employ here to 
reduce this kingdom ” He triccl to force the citizens of 
London to lend money He supported a project for debasing 
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the coinage and for seizmg bullion m the Tower, the property 
of foreign merchants He also advocated the purchase of a loan 
from Spam by the offer of a future alliance lie was ultimately 
appointed to command the English armv , and w is made a 
knight of the Garter, but he was seized with illness, and the 
rout of Newhurn made the joosition hopieless “ Pity me,” 
he wrote to his friend Sir George Radcliffe, “ for never ca,ne 
any man to so lost a business In one word here alone 

to fight with all these evils, without any one to help ” In the 
great council of peers, whu h assembled on the 24th of September 
at York, the struggle was given up, and Charles announced that 
he had issued writs for another parliament r 
The Long Parliament assembled on the 3rd of November 
1640, and Charles immediately summoned Strafford to London 
promising that he “ should not suffer m his person, honour or 
fortune ” He arrived on the 9th and on the loth proposed 
to the king to forestall his impeachment, now being prepared 
by the parliament, by accusing the leaders of the popular 
party of treasonable tommunu atioris with the Si ots The 
plan however having been betrayed, Pym immediately took 
up the impeachment to the I ords on the 11th Strafford came 
to the house to confront his accusers, but was ordered to with- 
draw and committed into custodv On the 25th of November 
the preliminary charge was brought up, whereupon he was 
sent to the Tower, and, on the 3Tst of Januarv 1641, the ai i usa- 
tions m detail were presented Ihese were, m sum, that 
Strafford had endeavoured to subvert the fundamental laws 
of the kingdom, and that the attempt was high treason Much 
stress was laid on Strafford’s reported words, already cited — 
“ You have an army in In land y ou mav employ here t6 reduce 
this kingdom,” England, it being contended, and not Scotl irtd 
being here meant It is cle ir nevertheless that however tyran- 
nic il and misduevous Strafford’s conduct may have been, his 
offence was not one which could hv anv straining of language 
be included m the limits of high treason, while the copy of a 
copy of rough notes of Strafford’s speech in the committee of 
the council, the genuineness of which was asserted only by the 
defendant s ac c users or personal enemies and not supported by 
other councillors who had also been present on the occasion, 
could not be evidence which would convict m a court of law 
In addition, the words had to be arbitrarily interpreted as 
referring to the subjection of Enghnd and not of Scotland, 
and were also spoken on a pnvilegecl occasion Advantage was 
freely tiken by Strafford of the weak points m the attack, ind 
the lords, his judges, were considerably influeneed in his favour 
But behind the legal aspect of the ease lay the great eonsti- 
tutional question of the responsibility to the nation of the 
leader e)f its idministration, a principle which was now to be 
revived after minyeenturies of neglect, and in the eireumstanees 
which then prtviiled, could only be enforced by the destruction 
of the offender The ( ommons therefore, feeling their victim 
slipping from their grasp, dropped the impeachment, and 
brought m and passed a bill of attamtler, though owing to the 
opposition of the I ords, and Pv m’s own preference for the more 
judieiil method, the procedure of an impeachment was prac- 
tically adhered to Strafford might still have been saved 
but for the king s ill-adviscd conduct A scheme to gam over 
the leaders of the parliament, and a scheme to seizi the lower 
and to liberate Strafford by force, were entertained concurrently 
and were mutually destructive, and the revelation of the army 
plot on the 5th of May caused the Lords to pass the attainder 
Nothmg now remained but the king’s signature Chailcs had, 
after the passing of the ittamder by the Commons, for the 
second time assured Strafford “ upon the word of a king, y ou 
shall not suffer m life, honour or fortune ” Strafford now wrote 
releasing the king from his engagements and declaring his 
willingness to die in order to reconcile Chirles to his s bjeets 
“ I do most humbly beseec h y ou, for the preventing of such 
massacres as may happen by your refusal, to pass the bill, 
by this means to lemove the unfortunate thing forth of 
the way towards that blessed agreement, which God, I trust, 
shall for ever establish between you and your subjects” 
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Finally Charles yielded, giving his fatal absent on the loth of 
May Strafiord met his fate on the 12th of May cm Tower 
Hill, receiving Laud’s blessing, who was then also imprisoned 
in the Tower, on his way to execution 

Thus passed into history “ the great person,” as Clarendon 
well tails him, without doubt one of the most striking figures 
in the annals of England Strafford’s patriotism and ideas 
were fully as noble as those of his antagonists Like Pym, 
a student of Bacon’s wisdom, he believed in the progress of 
England along the lines of natural development, but that 
development, m opposition to Pym, he was convinced could 
only proteed with the increase of the power of the executive, 
not oi the parliament, with a government cxantrolled by the 
king and not by the people He was equally an upholder of 
the union of interests and affection between the sovereign and 
his subjects, but believed this could only exist when the king’s 
will, and not tliat of the parliament, was paramount The 
development of the constitution, in his opinion, either in the 
direction of a democracy or an aristocracy, was equally fatal 
and could only le.id to anarchy, to the waste of national re- 
sources and to degeneration With a strong and untrammelled 
executive direited bv a single will, wist reforms could be <-amed 
out, the weak defended against the strong, the resources of the 
country developed to thtir full extent, the hesitations, delays 
and contradictions caused by barren discussions avoided, and 
the national forces concentrated on objects worth the aim 
For one brief moment it Wtis given to Strafford to carry out 
his idtals, and the final failure of his Irish administration, and 
especially its inability to endure m spite of its undoubted siu- 
c'esses, has afforded an object-lesson in one-men government 
for all tune If such was the event in Ireland, where political 
ideas were still rude and elementary, still less could success be 
expected from the attempt to introduce the centralization 
and absolute power of the executive into England, where 
principles of government had been highly developed Ixith m 
tluory and practice, and a contrary tendency had long been 
established towards the increase of the rights of the individual 
and the power of parliament 

While arousing in the course of his career the most bitter 
enmities — and no man’s death was ever received with more 
public rejoicing — Strafford was capable of inspiring strong 
friendships in private life Sir Ihomas Roe speaks of him as 
“ Severe abroad and m business, and sweet m private con- 
versation, retired in his friendships but very firm, a terrible 
judge and a strong enemy ” His appearance »<• described 
by Su' Philip Warwick “ In his person he was of a tall stature, 
but stoopecl much in the neck His countenance was cloudy 
whilst he moved or sat thinking, but when he spake, either 
St riously or facetiously, he had a lightsome and a very pleasant 
tir, ancl indeed whatever he then did he performed very grate- 
fully ” He himself jested on his own “ bent and ill-favourcd 
brow, ’ Lord Exeter replying that had he been “ cursed with a 
mt ek brow and an arch of white hair upon it,” he would never 
“ have governed Ireland nor Yorkshire ” 

Stiaflord was married three times (i) in 1611 to Lady 
Margaret Clifford, daughter of Francis, 4th earl of Cumberland , 
(2) in 1625 to Lady Arabella Holies, daughter of John, ist earl 
of Clare, (^) in 1632 to Elizabeth, daughter of Sir Godfrey Rhodes 
He left three daughters and one son, William, 2nd earl of Strafford 

Sec the article on Strafford m the Uid Nat Btoq by S R (jar 
diner, Strafford’s Z.e^/er':, ed by W Kno\\Ur (1730) R Browning's 


Lifs of Strafford, with introduction by C H Firth (1892), Papers 
relating to Thos Wentworth, cd by C H Firth for the Caiudeoi 
Society (1890), Camden Miscellany, vol i\ , Private Letters from the 
Farl of Strafford to his third Wife (Philobiblon Soc Biog A Hist 
Misc i8s 4, vol I ) Lives by H D Traill (i88q) in “ English Men of 
Action Senes," and by Elizabeth Cooper (1886) , Cat of State Papers, 
Domestic and Irish, esp Introduction , Hid MSS Comm 

MSS of Lari Cowper, Strafford’s Correspondence, of which the 
volumes published by Knowlcr represent probably only a small 
selection, remains still in MS in the collection of Farl Fitzwilliam 
at Wentworth Wooclhoiise (P C Y ) 

STRAIN (through 0 Fr stratndre, estraindre, mod hrexndre, 
from Lat strtngere, to draw tight, related to stress, stretch, 
string. See ), to draw out, extend, stretch, especially with 
the idea of great effort or be^^ond measure or limit, hence, from 
the idea of pressure or constriction, to separate coarser matter 
or light solids from a liquid bv pressure through a “ strainer,” 
which may be cither a sieve or i colander (Tat colare, to 
strain), a metal vessel with perforations m the bottom Another 
type IS the filter (<7 v ) Straining can also be tffected by means 
of cloths, and the name strainer is used of a coarse open cloth 
usually of flax , a c oarser c loth of a more open texture is 
tec hnically known as " sc rew ” 

For " strains ” and " stresses " in physics sec Mechanics, El\s 
nciTY and Strength of Materials 

STRAITS* SETTLEMENTS, the rollerlive name given to the 
crown colony formed by the British possessions on or adjacent 
to the mainland of the Malay Peninsula, as opposed to the 
Federated Malay States, the British proteetbrates m the same 
region 1 he Straits Settlements c onsist of the island of Singa 
pore with about a score of islets of msignihcant size Iving m its 
immediate vieinit), of the town and territory of Malar c i, the 
islands and territorv of the Bindings, the island of Penang, 
sometimes ofiicially tailed Prime of Wales Island, and Province 
Wellesley 

Ihe colony of the Straits Settlements is administered b\ the 
governor with the aid of an executive council, composed wholly 
of official members, and there is a legislative council, tomposed 
partly of official and partly of nominated members, of which 
the former have a narrow permanent mijoriB The governor 
of the Straits Settlements is also high commissioner for the 
Federated Malav States of the peninsula, for British North 
Borneo, Bninei and Sariwak in Borneo, and since the admin- 
istration of the colony of Labuan, which for a period was vested 
in the British North Borneo Company, has been resumed by 
the British government he is also governor of Labuan Ihe 
Cocos Keeling Islands (which wttc settled ind are still fiwncd 
by a Scottish family named Ross) ind Christmas Island were 
formerly attached to (eylon, but in 1886 the tare of these 
islands vvis transferred to the government of the Struts Settle- 
ments Penang and Malacca are administered, under the 
governor, by resident councillors British residents control 
the native states of Perak, Selangor, Negri Scmbllan and Pahang, 
but since the rst of July 1896, when the federation ot these 
states was effected, a resident-general, responsible to the high 
commissioner, has been plac ed m supreme eharge of all the 
protectorates m the peninsula The work of administration, 
both m the colony and in the Federated Malay States, is carried 
on by means of a civil service vehose members are recruited by 
competitive examination held annually in London 

Population — ^Ihe following are the area and population, 
with detiils of rue distribution, of the colony of the Straits 
Settlements, the figures being those of the census of 1901 — 
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The population, which was 306,775 In 1871 and 423,384 m 1881, 
h%d xn 1901 reached a total of 572,249 As in former years, the 
increase is solely due to immigration, more especially of Chimse, 
though a considerable number of Tamils and other natives of India 
annually settle m the Straits Settlements The total number of 
births registered in the colony during the year 1900 was 14,814, and 
the ratio per 1000 of tin population during 1896, 1897 and 1898 
icspcctivcly was 2218, 2082 and 21 while the nuralnr of 
registered deaths for the years 1896-1900 gave a ratio per 1000 of 
4221, 3690, 3043, 31 ()6 and 3625 rcspcetively the number of 
deaths registered during 1900 l^mg 23 385 The c iiist to which 
the excess of dc iths ovei births is to bt attributcel is to bt found 
in the fact th it the Chimse and Indi in jiopulalion, which mimbtrs 
339,083, or over S9%of the whole, is composed of 261,412 males 
and only 77,671 females, and a comparatively smill number of 
the latter ire mam< d women anel mothcis of families The nuile 
Europe ins ilso outnumber the fern lies by about two to one, and 
among the Malays and Eur isi ms who alone have a fan ]>ioportion 
of both sexes, the mfiiit mortality is always excessive, this being 
due to early marriages and other well-known emses I'le number 
of immigrants landing in the various settlements elunng 1006 was 
bingapore 176,587 Chinese Penang 56,333 Chinese and 52,041 
natives of India anel Malacca 598 Chinese The total number 
of immigrants for 1906 was thcr^ore 285 560, is against 39 136 
emigrants, mostly Chinese returning to China In 1807, the elate 
of the transfer of the colony fiom the Last India Company to tlic 
Clown, the total population was estimated at 283,384 

Finance — The revenue of the colony in 1&08 only imeiunted to 
$1,301,843 That for 1906 was $9,512,132, exclusive of $106,180 
received on account of land sales Of this sum $(>650,558 was 
derived from import duties on opium wines and pints anrlheenees 
to deal m these artielcs, §377,972 from land revenue, $592,962 
from postal and telegraplne revenue and §276,019 from port uid 
hirbour duos The expenditure which in 1868 nmounted to 
$1,107,177, had risen in 1906 to $8,747,819 The total cost of th« 
administrative establishments amounted to $4 450,791, of vvluch 
$2,580,195 was on account of personal emoluments iiul $i,864,5e)6 
was on account of other charges The military expenditure (tin 
colony iiays on this account 20 o', of its gioss revenue to the Imiieri il 
government by way of military contribution) amounteel m 1906 to 
$1,762,438 A sum of $578,025 was exjitnded on upkeep and 
maintenance of existing public works, ind $1,209,291 on new roads, 
streets, bridges and buildings 

The Bindings and Province Wellesley — The various settle- 
ments of which the colon) of the Str iits Settlements is compose el, 
intl the proUetorates named in this article, arc all dealt with 
sep irately, except the Dinclings and Province Wellesley Ihe 
former, which consists of some islands near the mouth of the 
Per ik River and a small pici e of terntorv on the adjoining main- 
land, belonged onginalh to Pi'rik, and was ceded to the Pntish 
gincrnmcnt under the treatv of Pangkor in 1874 Hopes were 
cntirtamed thit its c\e client nitural hirbour would prove 
to be valuable, but these have been doomed to disappointment, 
and the islands whuh are sparse!) inhabited and altogether 
unimportant both politically and finineully, are now adminis- 
tered h\ the govirnment of Perak 

Pro\ inc^e Wellcslcv, which is situated on the mainl md opposite 
to the island of Penang, was ceded to Great Britain by the 
sultan of Kcdih in 1798 It marehes with Pt'rxk on the 
south, but on the north and east with Kedah The boundar> 
with Kedah was rectified be Ire’at) with bum in 1867 It is 
administered by a distiiet otlicer with some assist ints, who is 
responsible to the resident couneillor of Pening The eounlrv 
consists, for the most part, of fertile plain, thickly populated 
by Malays, and occupied m some parts by sugar-planters and 
others engaged m similar agricultural industries and employing 
Chimse and ramd labemr About a tenth of the whole arei i> 
ceivcred by low hills with thick jungle I irge quantities of 
riec arc grown by the M ala) inhabit ints, and between October 
and February there is excellent snipc-shooting to be had in the 
padd) -fields A railway freim Batu Kawan, opposite to Penang, 
runs through Provinee Wellesley into Perak, and thence \ia 
b clangor and the Negn Scmbilan to Malacca There is also 
an extension via Muar, which is under the rule of the sultan of 
Johor, and through the last-named state to Johor Bharu, 
opposite the island of Singapore 

See ^traits Resettlements Blue Book, igob (Smgapore, 1907) Sttaits 
Duel lory, jgoS (Singapore 1908) /oMrwa/ of the Straits branch of 
the Royal Asiatic Society (Singapore) Sir Lrederick Weld and 
‘"r William Maxwell, severally, on the Straits Settlements in the 
Joiitnal of the Royal Colonial Institute (London, 1884 and 1892), 


Henry Norman, The Par East (London, 1894) Alleyne Ireland, 
The Bar I astern 1 topics (London, 1904) Sir Lrank Swettenham, 
British Malaya (London, 190O), The Life op Sir Stamford Raffiis 
(London, 1856, 1898) (H Cl ) 

STRALSUND, a st iport of Germanv , m the Prussian prov inee 
of Pomerania, on the west side of the Strehsund, in arm of the 
Baltic, ij m wide, which separates the island of Kugtn from the 
mainland, 1 35 m b> rail N from Berlin and 45 m N W of Ros- 
tock Pop (1905) 31,813, of whom more than a fourth reside in 
ihe Knieper,Tribsetser 1 ranken and other suburlis on the main- 
land Asteamrulwa) ferry connects it with the island railway 
on Rugen, and so with Sassmtz, whence a regular steimboat 
mad service affords conimumcation with Trelleborg in Sweden 
The situation of the town proper, on a small triangular islet 
only connected with the ni unland b\ thiec moles and bridges 
at the angles, has always rendered its forliheation comparatively 
easy , and down to 1873 it w,.is a fortress of the first rank binee 
that y tar the ramparts have been levelled and their site occupied 
by public promenades and gardens Ihe defences of the place 
are now solely confined to tlxe island of Danholm, known down 
to the 13th century as btrehla or Strehlu, King in the bound 
The cjuamt architecture of the houses, many of which present 
their (unous and handsome gables to the street, gives btialsund 
an interesting and old-fashioned appearance The four Gothic 
churches of St Nicholas,^ St Mary, with a loftv steeple bt 
James and The Holy Ghost, and the fine medieval town hall, 
dating m its oldest part from 130O and restored m 1882, arc 
among the more striking buildings The list houses the pro 
vincial antiquarian museum and the municipal library of 
70,000 volumes There is a fine monument commemorating 
the war of 1870-71, one (1851;) to the locil patriot Ltrdmanil 
von St lull, and another (1900) to the {)oet and patriot E M 
Arndt Among the educational cstiblishments of the place 
must bt mentioned the classical school (Gymnasium), founded 
in 1560, and a school of navigation Hit manufactures of 
Strilsund aie more miscellaneous than extensive,, thev include 
machinery, plavmg e irels, sugar, soap, e igars, glov e s, furniture, 
paper, oil and beer The trade is chiefly (onfined to the ship- 
ping of gram, fish, toal, malt md timber, with some cattle and 
wool, and to the import of coal and tar, but of late y ears it has 
declined, despite excellent wharf ai eomraodation and a consider- 
able depth ol water (12 15 ft ) Stralsund entertains passenger- 
boat communications with Barth, btettin, Rostock and Lubeck 
is well as with virieius small ports on the isle of Rugi n 

Stralsund was founded in 1234, and, though several times 
destroyed, steidily prospered It was one of the five WTndish 
towns who^e alliance extorted from Kmg Erie of Norw iv i 
favourable comnitrud treaty m 1284 12S5 md in the 14th 
century it was second only to Luheek m thi Hmscatic League 
Although under the sway of the dukes of Pomerania, the city 
was able to maintain a mirkcel degree of independence, which 
u still apparent m its mumeipal privileges Its e irlv Pro- 
testant sympathies plai eel it on the side of Sweden during the 
Ihirty \ears War, and in 1628 it sueeessfullv resisted a siege 
of eleven weeks hv Wallenstein, who had sworn to lake it 
“ though It were chained to he even ” lie was foned to retire 
with the loss of 12,000 men, and a yearly festival m the town 
still celebrates the oc e isiun After the peace of V\i.slphaha 
Stralsund was ceded with the rest of Western Pomerani i to 
Sweden, and for more than a century and a half it was exposed 
to attack and capture as the Ule-de-p ml of the Swedes in (on- 
tincntal Europe It was t > n bv 1 ranee in 1807, and in 1815 
It passed to Prussia In 1009 it was the scene of the death of 
lerdmand von Sehill, m his gillant though mcfleetual attempt 
to rouse his countrymen against the Freneh invaders 

Sec Mohiukc and Zober Stralsund isi he Lhroniken (Stralsund, 
1833-1834) , Israel, Dte Stadt StrahunJ (Leipzig, * 1 ^ 3 ). Baier, 
^tralsundische Creschichten (Stralsund, 1902) and T Rcishaus, 
WallensttitiMnd dte Belagerung Stralsunds (Stialsund, 1887) 

' \ remarkable series ot 14th ccntuiy frescoes in perfect 
condition were disclosed in 1909 by the removal of the whitew'ash 
which liad for centuries covered the inteiior of this fine church 
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STRAMONIUM) in medicine, a drug obtained from the leaves 1 of scenes from the story of Adam and Eve for the library of 
and seeds of the MW Both contain an alkaloid Mr Hudson of Wolverhampton, they were exhibited at the 


known as datunne From the seeds is made extractum stramofiu 
The tmetura stramomi is made from the leaves The physio- 
logical action of stramonium resembles that of belladonna, 
except that stramonium relaxes to a greater extent the un- 
striped muscle of the bronchial tubes, for this reason it is used 
in asthma to relieve the bronchial spasm Cigarettes made of 
stramonium leaves mav be smoked or the tincture may be 
taken internally Frequently the leaves powdered together 
with equal quantities of the powdered leaves of the Cannabis 
Indica and lobelia mixed with potassium nitrate arc burned in 
an open dish The preparation gives off dense fumes which 
ifford great relief to the asthmatic paroxysm Numerous 
patent “ cures for asthma contain these ingredients in varying 
proportions Datunne is used as datunnae sulphas In acute 
mania it acts like hyoscyamine m producing sleep In large 
doses stramonium is a narcotic poison producing the well- 
marked stages of exaltation of function, diminution of functional 
activity, and later loss of function, sinking into eoma and 
paralysis 

STRANG, WILLIAM (1859- ), English paint, r and en- 

graver, was "born at Dumbarton, N 13 , on the r3th of February 
i8s 9, the son of Peter Strang, builder He was educated at 
the Dumbarton Academy, and worked for fifteen months m the 
counting-house of a firm of shipbuilders He went to London 
m 1875 when he was sixteen, and studied his art under Alphonse 
Legros at the Slade School for six years Strang became 
assistant master m the etching class, and himself followed this 
art with great success He was one of the original members 
of the Royal Society of Painter-h tellers, and exhibited at their 
first exhibition in 1881 Some of his early plates were published 
in the Portfolio and other art magazines He worked m many 
manners, ete hing, dry point, mezzotint, sand-ground mezzotint, 
and burin engraving, and invented a draw-burin of his own 
Lithography and wood-cutting were also used by him to re- 
produce his abundant imaginings He cut a Itirge wood- 
engravmg of a man ploughing, that has been published bv the 
Art for Schools Association A privately produced catalogue 
of his engraved work contains more than three hundred items 
Amongst his < irlier works “Tinkers” “St Jtiome,” “A 
Woman washing hei Teet,” an “ Old Book-stall with a man 
lighting his pipe from a flare,” and “ The head of a Peasant 
Woman, ' on a sand-ground mezzotint, nitiv be remembered 
later plate's suih as “Hunger,’ “Ihc Bachelor’s fnd ” and 
“ The Salvation \rmy ” cannot be forgotten Some of his 
best etchings have been in series, one of the earliest, illustrating 
William Nicholson’s ballad of ‘ Akcn Drum, ’ is remarkable 
for delicate and clear workmanship in the shadow tones, show- 
ing great skill and power over his materials, and for strong 
drawing Another good sines was the ‘ Pilgrim’s Progress,” 
revealing austere sympethv with Bunvan’s tc.u hing Coleridge’s 
“ Ancient Manner ” and btrang s own “ Mlegor) of Death ” 
and the “ Plowman’s ife,” have sensed him with suitable 
imaginative subjects Some of Rudvard Kipling s stones 
ha\t been illustrated by him too, and Strang’s portrait of 
Kiplmg has been one of his most successful portrait plates 
Other good etched portraits are of Mr Ernest Sichel, fine as a 
Vandyck, and of Mr J B Clark, with whom Strang col'abo- 
rated m illustrating Baron Munchausen and Smbad the Sailor 
and All Baba, published in 1895 and i8c>6 Thomas Hardy, 
Henry Newholt and many other distinguished men also sat 
to him Proofs from these plates have been much valued, 
in fact, Strang’s portrait etchings have inaugurated a new form 
of reproductive portraiture A portrait which is a wmrk of art 
and can be reproduced a number of times without losing anv of 
Its art qualities is one ideal way of recording appearances as 
such prints can be treasured by many owners Strang pro- 
duced a number of good paintings, portraits, nude figures in 
landscapes, and groups of peasant families, which have been 
exhibited m the Royal Academy , the International Society, and 
several German exhibitions He painted a decorative series 


Whitechapel exhibition in 1910 Some of his drawings from the 
nude model in silver point and red and black chalk are very 
beautiful as well as powerful and true He also painted a number 
of landscapes, mostly of a small size In later years he de- 
veloped a style of drawing in red and black chalk, with the 
whites and high lights rubbed out, on paper stained with w^ater 
colour This method g-ves qualities of delicate modelling and 
refined form and gradations akin to the drawings of Holbein 
He drew portraits in this manner of many members of the 
Order of Merit for the royal library at Windsor Castle In 
1902 Strang retired from the Royal Society of Painter-Etchers, 
as a protest against the inclusion m its exhibitions of etched 
or engraved reproductions of pictures His work was sub- 
sequently seen pnne ipallv in the exhibitions of the Society of 
Twelve, of the International Society, to which body he was 
elected m 1905, and of the Rov al Academy Strang was elected 
an associate engraver of the Royal Academy when that dtgice 
was wisely reyived in 1906 (C H ') 

STRANGE, SIR ROBERT (1721-1792), Scottish line engraver, 
descended from the Scottish family of Strange, or Strang, of 
Baleasky, Fife, was born in the mainland of Orkneys on the 
14th of July 1721 In his youth he spent some time m an 
attornev’s office, but, having manifested a taste for drawing, he 
was apprenticed, in 173“;, to Richard Cooper, an engravei m 
Felinburgh After leaving Cooper in 1741 he started on his own 
iccount as an engravei, and had attuned a fair position when, 
m 1745, he joined the Jacobite army as a member of the naps 
of lift -guards He (.ngraved a hall-h'ngth of the Yoqng Pre- 

tender, and also etched plates for a bank-note designed foi the 
payment of the troops He was present a. the battle of ( ul- 
ioden, and aHer the defeat reinuincd m hiding m the Highlands, 
butultimateh returned to Edinburgh, where, m 1747, he rnarneci 
Isabella, only daughter of William Lumisden, son ot a bishop 
of EdmVjurgh In the following year he proceeded to Rouen, 
and there studied drawing imehr ) B Dt '•Limps, carrying off 
the liist prize m tlie Aeademv of Design In 1749 he remove’d 
to Pans, and plaetal hnnsdf under the c elebrateci Lc Bvs Jc, 
was from this master that he learned the use of the diy point, 
ill instrument which he erre illy improved and employed with 
ex( ellent effect m his ow n t ngravings In 17 e;o Strange returned 
to England Priscnth he settled m I nndon along with his 
VMfc and daughter, and supermtenekd the illustrations of Dr 
W’llham Hunter’s great work on the Cravtd Uterus, published in 
177 j The ])htes were engraved from red chalk drawings by 
Van Rv msdyk, now prescivtd m the Hunterian Museum, Glas- 
gow, and two eit them were executed with great skill by Str.inge s 
own hand Bv his plates of the “ Magdalen ’ and “ Cleopatra, 
engraved after Guido in 1753, he at once established Ins pio- 
fessioiial reputation He was invuted in 1759 to engrave the 
peirtraits of the prim e of W lies and Lord Bute, by Allen Ramsay, 
but declined, on the ground of the msufiicient remuneration 
offered and of the pressure of more congenial vtiork after the 
productions of the Italian masters His refusal was attributed 
to his Jacobite proclivities, and it led to an acrimonious corre- 
spondence with Ramsay, and to the loss, for the time, of royal 
patronage In 1760 Strange started on a long-meditated tour 
in Italy He studied m Florence, Naples, Parma, Bologna, 
and Rome, executing innumerable drawings, of which many — ■ 
the “ Day ” of Correggio, the “ Danae ” and the “ Venus and 
Adoris ” of Titian, the “ St Cecilia ” of Raphael, and the Bar- 
benni “ Magdalen ” of Guido, &c — were afterwards reproduced 
by his hurin On the Continent he was received with great 
distinction, and he was elected a member of the academies 
of Rome, Florenci, Parma and Pans He left Italy in 1764, 
and, having engraved m the French capital the “Justice” 
and the “ Meekness ” of Raphael, from the Vatican, he c irried 
them with him to London in the following year The rest 
of his life was spent mamly m these two cities, in the diligent 
prosecution of his art In 1766 he was elected a member 
of the Incorporated Society of Artists, and in 1775, piqued bv 
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the exclusion of engravers from the Royal Academy, he published 
an attack on that body, entitled An Enquiry into the Rise and 
Progress of the Royal Academy of Arts at London, and prefaced 
by a long letter to Lord Bute In 1787 he engraved West’s 
“ Apotheosis of the Princes Octavius and Alfred,” and was 
rewarded with the honour of knighthood He died m London 
on the 5th of )uly 1792 

After his ckath a splendid edition of rcscived proofs of lus engrav- 
ings was issued, and a catalogue of his works, by Charks Blanc was 
published in ib4b by Rudolph Weigel of Leipzig, forming part of 
Lfi Graveur en taille douce 

See Memoirs of Sir Robert Strange, Knt , and his Brother-tn law 
Andrew Lumisden, by James Dennistoun of Dcnnistoiin (1855) 

STRANGFORD, VISCOUNT, an Irish title held by the family 
of Smythe, from 1625, when it was conferred upon Sir Thomas 
Smythe (d 1635) of Ostenhangcr and Ashford, Kent, until 
1869, when it became extinct J'rom Sir Thomas the title passed 
down to his descendant, Percy Clinton Sidney Smythe (1780- 
1855), who succeeded his father, Lionel, ks 6th viscount in 1801 
Lnt Cling the diplomatic service in 1802, Smythe represented 
his country at I isbon, in Brazil, at Stockholm, Constantinople 
and St Petersburg, and in 1825 he Wiis created a peer of the 
United Kingdom as Baron Pen hurst He had liter iry tastes, 
and in 1803 published Poems f>om the Portuguese of Camoens, 
with Remar Ks and Notes, B>ron at this time describing him as i 
“ Hibernian Strangford ”, he died on the 29th of May 1855 

His eldest son George Augustus hredenck Percy S>dney 
Smythe (1818-1857), who now became the 7th viscount, was ' 
associated with Disraeli and Lord John inners in the conduct 
of the “ Young Rngland ” part} He entered parliament m 
1841, and was under-seeretary for foreign affairs m 1845-1846, 
losing his scat at Canterbury in 1852 In 1852 he fought a 
duel at VVe> bridge with Colonel Irtdcriek Roinilly (1810-1887), 
the last encounter of this kind m England I ike his father, 
Sm}the had literary tastes, and he is thought to be the original 
of Disraeli’s Comngsby In 1844 he wrote Histone Fancies, 
a collection of poems anl essa>s, and his novel Angtlo Pisam 
was published posthumousl}, with a memoir of the author in 
1875 As a journdist he wrote m the Morning Chronnle 
He died on the 23rd of Novcmbei 1857, and was succeeded b> 
Ills brother Percy Lllen Ficdcnck William S\ elney Smythe 
(1826-1869) as 8th viscount 

Born at St Petersburg on the 26th of November 1826, during 
all his earlier years Percy Smythe was nearlv blind, in con- 
setiuence, it was believed, of his mother having suffered very 
great hardships on a journev up the Baltic in wintry weather 
shortly before his birth Ills health through life was very 
delicate, but did not prevent his showing (]uiie eailv most re- 
markable poweis of mind His education was begun at Hairow , 
whence he went to Merton College, Oxford From the very fiist 
he gave proofs of extraordinary ability as a linguist, and was 
nominated by the vice-ehaneellor of Oxford in 184s i student- 
attaehiS at Constantinople \ veiy interesting account of his 
colleagues, more especially of Mi Almerick Wood, who was a 
man of phenomenal capacity, was written by him liter in life, 
and IS to be found in the two volumes of his colli t ted essays 
published bv his widow While at Constantinojile, where he 
served under Lord Stratford de Redehffe, Percy Smythe gained 
a mastery not only of Turkish and its dialects, but of almost 
every form of modern Greek, from the language of the literati 
of Athens to the least Hellenizcd Romaic Before lie w'ent 
to the East he had a large knowledge both of Persian and 
Arabic, but until his duties led him to study the past, present 
and future of the sultan s empire he had given no attention to 
the tongues which he vvell described as those of the international 
rabble in and around the Balkan peninsula He made, while 
m the East, a careful study of these, and was the first English- 
man to see that the Bulgarians were much more likely than the 
Servians to come- to the front as the Ottoman power declined 
He avowed himself a Liberal in English politics, and those 
with whom he chiefly lived were Liberals, but he was not 
an anti-Turk, as so many 1 iberals afterwards became On 
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succeeding to the peerage in 1857 he did not abandon the East 
but lived on at Constantinople for several years, immersed 11 
Oriental studies At length, however, he returned to Englani 
and began to write a great deal, sometimes in the Saturda 
Review, sometimes in the Quarterly, and much in the Pall Mai 
Gazette A rather severe review in the first of these organs of th< 
Egyptian Sepulchres and Syrian Shrines of Emily Anne Beaufor 
(d 1887) led to a result not very usual— the marriage of th 
reviewer and of the authoress One of the most interestm 
papers Lord btrangford ever wrote was the last chapter m hi 
wife’s book on the Eastern Shores of the Adriatic That chaptt 
was entitled “ Chaos,’ and was the first of his writings whic 
made him vvidel} known amongst careful students of foreig 
polities From that time forward everything that he wrot 
was watched with intense mLcrest, and even when it ws 
anonymous there was not the slightest difficulty in recognizin 
his style, foi it was unlike any other He died in London o 
the 9th of January iSog, when his titles became extinct 
Selection from the 11 rttings of I iscount Strangford on Politica 
Geographical and Social Subjects was edited by his widow an 
published in 1869 His Original Letters and Papers tipo 
Philology and Kindred Subjects were also edited by Lad 
Stranglord (1878) 

See L B dc I onblanquc Lues of the Lords Strangford through fe 
Gemiations (1877) 

STRANRAER, a roval and police bnigh and seaport c 
Wigtownshire, Scotland Pop (1901), 6036 It is situatCf 
at the head ol Loch Ryan, an arm of the North Channel (Ins 
‘“<a), 59 m SSW of Ayr by the Glasgow & South-Wester 
railway, with a station in the town and at the harbour I 
lies 39 m E bv N of Lame m (o Antrim, Inland, wit 
which there is daily communication hv mail steamer Stran 
raer, inginally called St John’s Chapel, became a burgh 0 
barony in 1590, ^ind a royal buigh in 1617 In the centr 
of the town are the rums of the c.istle of the 15th Century 
occupied for a ume by John Graham of ( lavtrhuiise, Viscoun 
Dundee, when he In Id the office of sheriff of Galloway (1682 
Ihe princ ipal buildings within the parish lu dio old lown-hal 
now umd as a v’olunleei drill hall and nrmourv , the count 
buildings, containing the town hall and couit house , th 
academy, reformator\ and the Wigtown hire eombination pool 
house Dairv utensils and implemeius are made, there ar 
several nurseries, brewing and milling are earned on, bu 
the bulk of the tnide is m farm and daiiy produce Pur an 
harbour accommodation has been ixtuided and the shippin 
is brisk The oyster beds, for wffiieh Loch Rvan was om 
noted, are not cultivated, but the fisheries (white fisli an 
henings) aie still of some consequence Three miles east e 
btranracr is Loehmeh, the residence ot tlie earl of Stair, a moder 
structure in the Scots B ironi.il stvk It stands m ground 
4000 acres m extent, whicli indudp the White and Black Loeb 
and the rums of Castle Kennedv, fireJv situated on the isthmu 
between the lakes 1 his castle was erected in the reign c 
James VI for tin earls of Cassilis, and passed into the hands t 
the Stair family in the 17th century It was struck bv hghtnm 
in 1716 and burned down and never rebuilt Ihe estate 1 
f iinous for its plantations and Dutdi gardens, the pine turn eor 
laming the most representatu'e collection of aiaucarias, deodu 
ind other conifers m Euiope A mile outh aie the giet 
mounds maiking lUe site of the abbey of Saulseat, founded fc 
Premonstratensun memks bv Fergus, “ king ” of Galloway 
e irly m the 12th century It stood on the* banks of a small loc 
and was known as the Monastery of the Green Lake from th 
mass of confervae with which the water was continuallv eovorec 
Four miles west by north of Stranraer f situated Loehnaw C«^istlc 
the ancient seat of the Agnews, who were herexiitarv sheriffs e 
Gallow'av till 1747 when hereditable jurisdicti ms were abolish ee 
The five-stoned embattled tower in the centre dates from 1421 
end the modern mansions from 1820 On the coast, 7J n 
south-west of Stranraer by rail, lies Portpatrick, formerly calle 
Port Montgomerie Owing to its proximity to Ireland (21 J n 
to Donaghadee), it was for more than 200 years a starting-poir 
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of the mail service between Great Britain and Ireland In. 
consequence, however, of the frequent violence of the south- 
westerly gales and other Ciuses, the communication ceased in 
the middle of the 19th century, and the artificial harbour de- 
signed bv John Rennie has gradually fallen into decay Iht 
toivn IS m repute as a holiday resort for its health^ climate 
and beautiful situation 

STRASSBURG, or Strasburg (French Strasbourf;), a town of 
Germany, the capital of the imperial province of Alsace-Lorraine 
and a fortress of the first rank, is situated in a fertile plain at 
the junction of the 111 and the Breusch 2 m W of the Rhine, 
88 m by rail N from Basel, 370 m S W from B( rhn, 30 m h 
of the French frontier Pop (1890), i2-j,>^oo, (igoo), 150,268, 
(1905), 167 342 Since 1871 It has been the seat of government 
for the German territory of Alsace-Lorraine, and it is also the 
see of a Roman (atholie bishop and the headquarters of the 
XV ( orps of the German armv It is surrounded by outlying 
fortifications and strategic works and contams a garrison of 
16,000 men of all arms 

The town proper is divided bv the arms of the 111 into three 
parts, of which the central is the largest and most important 
Most of the streets m the heart of the cit> are narrow and 
irregular, and the quaint aspect of a free medieval town has to 
a considerable extent been maintained Ihe quarters which 
suffered most in the bombardment of 1870 have, howe\er, 
been rebuilt in more modern fishion, and the recent widening 
of the circle of fortifications, with the destruction of the old 
walls, has given the city opportunity of expansion m all direc- 
tions, thus, with the exception of Berlin and Leipzig, there is 
perhaps no town in Germany which can show so many handsome 
new public buildings as Strasshurg Of its older edifices by 
far the most interesting and prominent is the cathedral, or 
Munster, which m its present form represents the activity of 
four centuries Part of the crept dates from 1015, the apse 
shoees the transition from the Romanesque to the Gothic style, 
and the nave, finished in 1275, is a fine specimen of pure Gothic 
Of the elaborate west fa^aele, with its screen of double tracery 
and Its numerous sculptures, the original design was finished 
by Erwin von Stemharh (el 1318) The upper part of the 
facade and the towers were afterwards completed m aeeordanee 
wMRa different plan and the spire on the north tower was 
added* in t 43«; This tower is 465 ft high, being thus one of the 
highest buildings m h urope, and it e ommands a fine view The 
cathedral has some fine st lined glass, a sculptured pulpit and the 
famenis istronomual clock m the south transept, this contains 
some fragments of the clock built b\ the malhemitie 1 in, Conr id 
Dasvpodius, in iS74 The Protestant church of St Thomas, a 
Gothic building of the 13th and 14th centuries, eonlains a fine 
monument to Marshal Saxe, considered the chef d'lruvre of 
the sculptor, Jean Biptiste Pigallt Other notable churches 
are the Prejtestant Temple Neuf, or Neue Kin he rebuilt since 
1870, and the Roman Catholic church of the Sacred Heart, 
erected m i88e)-i8e)3 

The old episcopil palice built in 1731-1741, was used for 
university purposes from 1872 to iSejs, it is now the municipal 
museum of art Other not ihle buildings are the Frauenhaus, 
with some interesting sculptures, and the Hotel du Commerce, 
the finest Renaissance building in the town The imperial 
pilace, designed hv IT Fggert m the Florentine Renaissance 
stvle, was built in 18801-1893, it is crowned hv a cupola 115 ft 
high and is richly ornamented The provine lal anel university 
library, with over 800 000 volumes and the hall of the provincial 
Diet {Landesaus^chms), built in 1888-1892, both in the Italian 
Renaissance style oeeupv the opposite side of the Kaiserplatz, 
and behind the latter is the large new post office Between the 
imivwsitv and the librarv is the Fvangelical garrison church 
(1892-1897), built of reddish sandstone m the F arly Gothic style 
The pnncipal squares of the town are the Kaiserplatz, the 
Brogheplatz, the Sehlossplatz and the Kleberplatz Still to be 
mentioned are the Grosse Metzig containing the Hohenlohe 
museum, the theatre the town hall, and the so-called Aubette, 
with the ronservatorium of music A new synagogue was 


completed m 1898, and the viceregal palace was entirely rebuilt 
in 1872-1874 The town has new law courts, a Roman Catholic 
garrison church, an iron bridge across the Rhine to Kelil and 
statues of General Kleber anei of the printer Gutenberg 

The university of Stmsbhurg, founded in 1567 and suppressed 
during the French Revolution as i stronghold of German senti- 
ment, was reopened m 1872, it now occupies a site m the new 
town and is housed in a handsome building erected fur it in 
1877-1894 Thus IS adorned with statues and frescoes by 
meidern (lerman artists, and has near it the chemical, physical, 
botanical, geological, seismological and zoological institutes, also 
the observatory, all designed by Eggcrt and built between 1877 
and 1888 On the south of the old town arc the various schools, 
laboratories and hospitals of the medical facultv , all built since 
1877 The university, which has six faculties, is attended by 
about 1400 students and has 130 professors Other educa- 
tional establishments are the Protestant gymnasium, founded 
in 1538, various seminaries for teachers and theological students 
and numerous schools 

The chief industries of Strasshurg are tanning, brewing, 
printing and the manufacture of steel goods, musical instru- 
ments, paper, soap, furniture, gloves and tobacco To these 
must lie adeied the fattening of geese for Strassburg’s cele- 
brated pates de foie gras, which forms a useful source of income 
to the poorer classes There is also a brisk trade in agricultural 
produce, hams sausages, coal, wine, leather goods and hops 
The development of this trade is favoured by the canals which 
connext the Rhine with the Rhone and the Marne, and by a new 
port of 250 acres m extent with quays and wharves on the 
Rhine, which has been constructed since 1891 

Strasshurg Ins always been a place of great strategical impor- 
tance, and as such has been strongly foi tified The pentagonal 
citadel constructed by Vauban m 1682-1684 was destroyed 
during the siege of 1870 The modern German system of for- 
tification consists of a girdle of fourteen detached forts, at a 
distant e of from three to five miles from the centre of the town 
Kehl, the tete-de-pont of Strasshurg, and several villages art 
included within this enceinte, and three of the outworks Ik 
on the right bank of the Rhine, in the territory of Baden In 
case of need the garrison can lay a great part of the environs 
under water 

The site of Strasshurg was originally octiipied as a Celtic 
settlement, which was captured by the Rom mb, who replaced 
It by the fortified station of Argentoratiim, afterwards the head- 
quarters of the eighth legion In the vear 337 the emperor 
Julian saved the frontier of the Rhine bv a derisive victory 
gained here over the Alaminni, hut about fifty years later the 
whole of the district now called Alsace fell into the hands of 
that people Towards the end of the 3th century the town 
passed to the Pranks, who gave it its present name The famous 
“ Strasshurg oaths ’ between Charles the Bold and Louis the 
German were taken here in 842, and in 92 3, through the homage 
paid hv the duke of I orrame to the German king Henry 1 
began the connexion of the town with the German kingdom 
which was to last for over seien eenluries The early luston 
of Strissburg consists mainly of struggles between the bishop 
and the citizens, the latter is they grew in wealth anel power 
feeling that the fetters of ecclesiastical rule were iiieonsistent 
with their full development This conflict was finallv decide el 
m favour of the citizens by the battle of Obei liausbergen m 
1262, and the position of a free imperial city which had been 
eonferred upon Strasshurg by the German king, Philip of Swabia, 
was not again disputed This easting off of the episcopal yoke* 
was followed m 1332 by an internal revolution, which admitted 
the gilds to a share in the government of the e ity and impressed 
upon It the democratic character which it bore down to the French 
Revolution Strasshurg soon became one of the most flourish- 
ing of the imperial towns, and the names of natives or residents 
like Sebastian Brant, Johann Tauler and Geiler von Kaisersberg 
show that its eminence was intellectual as well as material 

In 1349 two thousand Jews were burned at Strasshurg on a 
charge of causmg a pestilence by poisoning the wells In 1381 
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the City joined the Stadtebund, or league of Swabian towns, 
and about a century later it rendered efficient aid to the Swiss 
confederates at Granson and Nancy The reformed doctrines 
were readily accepted in Strassburg about 1523, its foremost 
champion here being Martin Bucer, and the city was skilfully 
piloted through the ensuing period of religious dissensions by 
Jacob Sturm von Sturmeck, who secured for it very favourable 
terms at the end of the war of the league of Schmalkalden 
In the Thirty Years War Strassburg escaped without moU station 
by observing a prudent neutrality In 1681, during a time of 
peace, it was suddcnlv sei/ed by Louis XIV , and this un- 
justifiable action received formal recognition at the peace of 
Ryswick in 1697 The immediate effci t of this change was 
a partial reaction m favour of Roman Catholic ism, but the 
city remained essentially German until the brench Revolution, 
when it was deprived of its piiviUges as a free town and sank 
to the level of a krem h jirovinei d capital In the war of 1870-71 
Strassburg, with its garrison of 17,000 men, surrendered to the 
Germans on the 28th of September 1871 after a siege of seven 
weeks The city and the cathedral suffered considerably from 
the bombardment, but all traecs of the havoc have now disap- 
peared Before the war more than half of the inhabitants spoke 
German, and this proportion has increased greatly of recent 
j^ears, owing to the large influx of pure German elements into 
the city and the almost complete reconciliation of the older 
inhabitants to the rule of Germans 

Ihe bishopric of Strassburg existed in the days of the Mero- 
vingun kings, being probably founded in the 4lh century, and 
embraced a large territory on both bmks of the Rhine, which 
wis afterwirds diminished by the creation of the bishopries 
of Spires and Basel The bishopric was in the archdiocese 
of Mainz and the bishop was a prinee of the empire The 
episcopal lands were annexed b)' h ranee in 1789 ind the sub- 
sequent Roman Catholic bishops of Strassburg discharged 
spiritual duties only 

Bor the history ot the bishopric ste Graii(li<hcr, Hi<itoire de I ^ghse 
it desiviquib pnneesy dc bitrai>L>omg (Slrassburj, 1775-177S) ,(xlocklcr, 
(idchichti da Bi'ttums ^trasburg (Slrissbuig 1870 1880), and J 
) iitz Dus I irritorjum dti Uiitunii (Sti vsslung 1885) 

lor the city see the Styassburgir Chromkeu (ditod liy Higel 
(Leipzig, 1870-1871), the Uvkunden tind AKten dtr stadt 'sttassburg 
(Sti i^sbuig i87ijseq),C Sehniolh 1 ’struisburgs HhUi i»i /j Jahr- 
(Sliassburg 187s) , Sthriekcr Zuy Geschichte dir Univcrsitut 
^trasiburg (Stiassburg 1872), J Kindlcr Das goldcae Buck von 
strassburg (Vienna 1885-1880), H T ndwig Deutsche Kaiser und 
hofiige in Strassburg ('^tva.'sbhmg 1889), A Seyboth Strasbourg his- 
(Strassburg 1804), and C Stalilmg Histoire lontemporaine 
de Strasbourg (Nice, 1884 seq ) 

STRATA-FLORIDA {\ btrndflur) the ruins of a celebrated 
( istercian abbev of Cardiganshire, Wales, situated amidst wild 
ind beautiful secneiv near the source of the rivei Teifi The 
abbev is 2 m distant from the village of Ponlrhvdfendigaid 
(bridge of the blessed ford) on the Feifi, and about 4 m from 
the station of Stiata-Tdorida on the so-called Manchester and 
Milford branch line of the Great Western railway The existing 
remains are not extensive, but the dimensions of the church, 
213 ft long b\ 61 ft broad, art easil) tru cable, and excavations 
made at different times during rceent \eais havt brought to 
light encaustic tiles and other objects of interest The most 
prominent feature of the ruined abbey is the tlaborate western 
portal of the (hurth, whuh is regarded as a unique spctimtn 
of the transitional Norman-English architetUire of the 12th 
century A fine silver seal of the abbey is preserved in the 
British Mu'-eum 

hounded and generously endowed m 1164 by Rhys ap Griffith, 
prince of South Wales, the Cistercian abbey of St Marv at Strata- 
Florida (which was probably a revival of an older monastic 
house on or near the same site) continued for over a century 
to be reckoned one of the wealthiest and most influential of the 
Welsh religious houses It was much favoured by W elsh bards, 
nobles and princes, several of whom were buried in the adjoin- 
ing cemetery, and in its library were deposited many official 
documents and records of the native princes In 11 38 Llewelyn 
ap lorwerth, “ the Great,” summoned all his vassals to this 


spot to do homage to his heir, afterwards Prince Da\id II 
The abbe> suffered severely during the Edwardian wars, and 
in or about 1294 a large portion of its buildings was destroyed 
bv fire, though whether as the result of accident or design 
remains unknown, in anv lase Edward I gave a donation of 
£75 towards the restorition of tl^e fabric During Owen 
Glendower s rebellion in Henry IV s reign the abbev was held 
for some months bv Harr) of Monmouth (Henr) V ) with a 
body of trooptis With the extinction of WeKh independence 
the abbey lost muth of its wealth and mflutnee, and at the 
dissolution of the monasteries its gross revenue was leturned 
A only £122, 6s 8d a year, one Ruhard Talley being its last 
abbot I he fabric of the abbey and its surrountling lands came 
into the possession of the btedman family, whose 17th-century 
mansion, built out of mate rids from the monastic buildings, 
has long betn used as a farmhou''t By marriage the abbey 
and the est itc of the Stedinans passed into the possession of 
the family of Powell of N ant cos 
STRAIEGUS (o-TpaTz/yds), strictly the Greek word for a 
general, or officer in <onimand of an anm , but frequently the 
name of a state offiicr with much widir functions Such an 
oftucr is found in many Greek states, the btst known being the 
Athenian strategus, origmallv i military official, whose fum turns 
gradually developed until, in the latter half of the 5th c ntury 
Bc,he lutame the most important magistrate m the state 
According to Aristotle s Constitution oj Athens iv , the office 
existed in the time of Drai 0 and thi qualifii ation was property 
to the value of 100 ininac {i e ten times as liigh as that for 
the archonship) , but it is certiin that until the end of the 6th 
centuiy the anhon {qv ) was the most important state official 
if, as is probable, the chapter in the Constitution is a forgery 
(see Dr\co), we may conilude that thi Str itegia (board of ten 
generals) was a icsult of the tub d system of ( leisihenes, md 
that the college is to be asinbid to the vear 501 Bt Some 
maintain that Cleisthcncs himself treated il, but the cvidenre 
{4ih Pol xxii ) is agunst this At all events, as late as the 
bittlc of Marathon the head of the army was the Polcmarch 
(see \rciion) It lollows that the strategus was until 487 B c , 
subordinate to the Poleman h 1 he tribal unit was repre- 
sented m the army bv the taxis, and each taxis was led bv a 
strategus After the Persian Wars the command of the taxis 
passed to officers e died taxiarehs, who aited as colonels under 
the stratcgi If Herodotus mav he trusted, the command of 
the arniv, at the time of the battle of M irathon, passed to the 
strategi m turn from dav to dav No tiace of this system, 
however, is to be found in the subsequent history It was the 
customary praelue m the 5th century to appoint a certain 
number of the generals, usuallv thrtc or live, for a partiadar 
field of opcratlon^, and to assign the (huf command to one of 
them Exceptions to this rule are found in the well-known 
instances of the Sicilian expedition (when the three commanders, 
Ninas, Al( ibi idcs and I^imachus w ere giv en co ordinate powers), 
and of the battle of \rgiiui ae, when the command was divided 
among the whole board In crises siuh as the Samian revolt, 
the outbreak ot the Peloponnesian War or that wffiu h led to the 
recall of Alcibiades, wt find the whole board •'ubordiaited to 
a single merrher (e ? Pericles or Alcibiades) Originally each 
strategus was elected bv and out of the tribe he commanded 
( Wi Pol Ixi ), and it mav probably be inlerred from Plutarch 
{CimotijWw )that this sv'stem prevailed as late as the archonship 
of \pscphion (469 B c ) In the 4th centurv , how ever, the strategi 
were elected out of all the citizen body irrespective of tribes, 
the change must have occurred between 470 and 440 B c , 
because m the latter year, and again m 433, one of Pericles’ 
colleagues was Diotimus, a member of his own tribe (cf Alci- 
biades and Adcimantus in 408 b c ) But from Xenophon 
(Mentorab in 4) we Icam that one strategus was still elected 
by each tribe, te each strategus represented a tribe, though 
he might not be a member of it Though the strategi were the 
nominal heads of the armv, it is important to notice that they 
had no power to choose their taxiarehs, who, like the strategi, 
were elected by the tribes they were to command It was only 
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as low as the lochagt (rommanders of Xdxot, companies) that 
the Fcrlesia allowed them to selcft From the ConsMuHon 
(1x1 3), however, it appears that m the 4th century, at an\ rate, 
the lochagt were appointed b}' the taxurchs, not the strategi 
lly a gradual process m the course of the 5th century the regi- 
mental < ommand was transferred to the taxiarchs, the strategi 
thus becoming general officers in command, whik they at the 
same time acquired important political functions (see below) 
On the other hand the strategi commanded by both land and 
sea, and thus held tlie power divided at Sparta between the 
kings and the namre hiis (admiral) 

In the course of the 5th centur) the powers of the strategia 
were increased b) important politic el functions, especially in 
foreign affairs, hence the office, unlike that of the archon (7 %> ), 
remained on in its original electne character and wis held b^ 
the most important men {eg Pencks, Nicias, Alcibiades) 
Owing to the fact that the Boult was the chief administrative 
body, it was neceNsar\ to bring the strategi into close connexion 
With it, it was, therefore, provided that they, though not 
members, should be allowed to attend its meetings and to bring 
motions before it As the Boult of one year rarely contained 
members of the previous Boulc the strategi acquired great 
power from the fact that they were frequently re-elected for 
many jears together, ind so had greater experience and con- 
tinuity of policy Sccondlv in the Ecclesia, the strategus had 
the advantage over the ordinirv citi/en that his business took 
precedence (the meetings alwavs discussed first the question 
of nitional deftnee) and that he could intascsof emergenev 
c onvene n spec lal meeting (c f fhuc n so Jiod iv 118) 

Many historians in dt ding with tin stritegia have been misled 
by modtru an dogici 11 k strategia w is, lui example by no me uis> 
analogous to the Jhitish e diun t wliuh (i) Ins eolke tn e rtsponsi 
bility and (2) is cMcutivc in the sen c tint its members arc heads 
of state departments The strategi hid no smh characteristics 
their influence over the Leclesia in voting was merely that of i 
private ciU/< n, there w is no colh etive u spoiisibility no uiiaiumous 
poluv Nor w is the stiategii a feueign office, though it cleaily 

I ierformed i ministcinl act m ittaehing its sign iture to treaties 
n getierd it hid iie» jKJVvers ol originating negotiation but merely 
tarried out the psejihism of the ] ccle*sia It was then relitiem to 
the empire whieli gave the sti itegi their authority It was they' 
who took the o ith on bclnlt of Mhens when an alliinee was 
concluded and their advice vcould hive special weight in settling 
the terms of the treatv and the amount of tribute to be paid 
Ihey weire not, indeed, compelled to submit a budget, nor did an 
adverse vote liy th< 1 ee le 11 involve then icsignatiem On the 
luthonty eif Plutireh it has been isserteel that there w is dw lys i 
president of the stiategie enllege inel this mav well hive been the 
case during the Persian 'Wars (Themistocles 480 Aristides 478) 
The three alleged occasions m the later yeaisof the 5th century 
when i single sir itegus w is in ibsolute luthontv (set aljove) wcie 
all entu d occasions md in no w ly reiuesent the normal condition 
of affairs It is abundantly eleirthit Pe neks owe <1 his long 
ascendancy to his personal foice not to the constitution il authonly 
of his ollicc I hough at first the strategi icteel as a single 
boely, in the 4th cciitury and later special duties were assigned 
to particulir members ed tlie beiaul ihiis we he ir ed strategi M 
rovs dirKlras itr) r)\v xwpav ini riiv i\r‘f}v ini ras av^nopfas, anel 
inscriptions of the yid eenfniv refei toothers Under the Roman 
domin ition the strategus ^irl rh KirXa was the chief state officer 
The law ejf the einjKMor J-Iadiiau legarding tlu t xport of oil to Athens 
spe iks of hun as managing the com supply uul jirtsiiling over the 
tdui ition of the 1 phtbi In general their diitv was still mainly 
the foreign policy offensive and defensive, of Athens they nomi 
nated trurarchs and, if any nominee refused to serve biought 
him belon the Heli lea te) defend lus case 1 hey hid powers of life 
and death eiver the iriny in the field - tven i tnerareh might be 

f mt in lions be a strategus Fluy presided over certain re ligious 
cstivals and proce ssions and a])pe*ar to have been le sponsible for 
the protection of the corn suppU 

Authorities ^ — A II J tireenulge Hamlbook of Greek Lon- 
<;titutional Ihstorx (London, 189O) especially on the question of the 
presidency p 253 Cilbeit Greek ( onstitutional avtiquitte': (Lng 
trans 1895) Hauvette Besnault le<; StratCgrs athintens (Pans, 
1885) Beloch 1 ) att PolUik sett Perikles pp 27O 277 Paulus, 
Progr V Maulbtonn (1883, 34 s ej ) Aiistotle s Constitutwn of Athens, 
pasiim, but c^peciTlly iv , xxu , Ixj , the general histones of Greece 
— Rusolt Meyer Bury , Grotc (ed 1907) (J M M) 


‘ All works written piior to 1891 must be read m the light of the 
Constitution of Athens 


STRATEGY, a term literally meaning “ the art of the leadei 
or general” (Gr rrTpaTT;yo«) In the strict sense the word 
“strategy ” was originally introduced into European military 
literature about the opening of the i8th century, when the 
practice of warfare had settled down into an established 
routine, and the need of some term arose whuh should express 
that peeuliar quality of a general’s mind which rendered victory 
the almost certain consequence of his appearance m the held 
As at that j>eriod only some small depwrti re from established 
precedent — ^a trick or sti at igem— could turn the scale between 
armies of about equal power, the idea of a ruse beeame con- 
nected with the word, and the essential quality in the general’s 
personality whuh alone rendered ruses practicable, or guaran- 
teed success in their execution, passed out of men’s minds, 
until the gradual disappe irance of these methods in the 
Napoleonic period focused attention again on its essential 
meaning, t e the art of the leader Then the term “ strategy ” 
became limited as a technical term to the “prictucof the art 
ol war by an executive agent of a supreme government ” or in 
Moltkes words ‘ the prutical adaptation ol the means placed 
at a general s disposal to the attainment of the object in vu w ” 
This definition fixes the responsibility of a commander-in-chief 
to the government he serves He cannot he held answerable 
for the ‘ means, ’ not even foi the training of the ‘ means” 
for a partuular operation, unless he be appointed to his task 
m aelecjuate time Ik is charged with their employ inent 
within the limits of the theatre of operations issigncci to him 
If he considers the means placed at lus disposal inadequate he 
need not ucept the position offered him but he steps beyond 
his province as a strategist if he vttempts to dictate to the 
gem mine nl wlut, m the widest sense, the metns supiyhed to 
Imn should be 

bince, however the “means, ’ t c the conditions of the pio- 
blems prese nted bv w ir arc suhjec tlo inhnitevaiiation (climate, 
topogrijihv cf|uipnient inns and men, all being liable to tol- 
leetivc 01 independent thange) it is c lear that their employment 
ran nevei be reduced to a “ science ’ but must retain to the full 
the ch irictcnslics of an “art This distinction is e scntul, 
and must be borne in mind, for no soldier i in expect to 
become a Napoleon merely bv the study of that great stiatc- 
gist s campiigns But it he lick pi utiee and experience, and 
above all genius, the min who neglects such teachings as the 
contemplation of the works of his predecessors can supply does 
so at his own penl, and when, as m the e ise of the soldier, the 
whole destiny of an empire may depend on his action, he must 
be bold indeed who would neglect all possible precautions The 
cases for studx, however, lest on vet broader foundations, for, 
though theory deduced from histoi-y can never, from the nature 
of things, forrnuhte positive ptesc nptions, it cm it any rate 
enable the student to throw off the chains of convention and 
prepaie his mind to Inlante the eonfliiting claims of the many 
factors which at every' moment cl amour for spcci il rcrogmtion 

To underst ind the subject thoroughly it is necessary to 
follow m some detail the successive stages of human evolution 
From the earliest times the defeat of the fighting men of a race 
has been the most eertam load to the acquisition of its wealth, 
or the trade conditions on which that wealth was based 

To defeat an enemv it was first necessary to march to neet 
him, and during that march the invaders must either live on 
the country or carry their oy\n food If the defender drove off 
the cattle and burnt the crops, the latter alternative w is forced 
upon them Thus, since the supplies which could be carried 
were of necessity small, the ejefenders had onlv to create or 
utilize some passive obstacle for defence which the myaders 
could not traverse or destroy in the limit of time (fixed by the 
provisions they earned) at their disposal, to compel the latter to 
retire to their owm c ountrv Every sedentary nation, therefore, 
had a fixed striking radius which could only be extended by' the 
exercise of ingenuity in the improyement of means of transport, 
r e carts and roads The existence of roads, however, limited 
the march of an invader to certain directions, and hence it be- 
came possible for the defender to concentrate his efforts for their 
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defence on certain points, m fact, to create fortresses, greater 
or less in proportion to his fear of the enemy and his intelligent 
appreiiation of the degree of sacrifice it was worth while to 
make to obtain security A barbarian horde could be stopped by 
any barrier which could not be set on fire or escaladcd without 
ladders or appliances Ruses, such as the wooden horse of 
Tro>, then became the fashion, and these had to l)e met b> the 
cultivation of a higher order of intelligence, which naturally 
throve best in a crowded community, where each felt his 
dependence on his neighbour Thus, for ages, the fort or fortress 
limited barb man encroachments, and made possible the growth 
of (ivilization in the plains Ultimately, when the civilized 
communities grew into contact with one another, developed 
ant igonistic interests, and fell out with one another, intelligence 
was brought to bear on both sides, and the assailant met fortifi- 
cation with siege-cr ift Ihen the whole t > ck worked itself out 
again To carry out a siege, men m numbers had to be concen- 
trated and fed whilst com ( ntrxled J ht stores for attack were 
also ht tvy and difhrult to convey, hence roads developed in- 
creased importance, and troops had to ht abstracted from the 
lighting force to protect them Thus again a limit of striking 
ndius was fixed for the invader, ind in proportion as the 
dimeft^ns of the invaded count rv exceeded this radius, and its 
people made the requisite svenfites to maintain their fortifica- 
tions in order, the continued existence vnd growth of the smaller 
country w is assured Eroadlv, this cejuilibnum of forces 
nm lined for ge.ner vtieirs, the smallest states were eaten up, 
the Luger ones continued to exist side by side w'lth far more 
powtrlul enemies, but onl) on condition of their revehness to 
mike (he requisite sacnficc of thtir personal libertv and (he 
propert) of their constituent units 
Then came the iniroduction of gunpowder and of siege 
aitiller), and a fresh reaelapt ilion eif conditions, whieh culmin- 
ated m the Nctlurl inds during tiie 17th ccntur\ and forms the 
starting-point eif all modern practice 

Essentially the ch.ingt ciinsistcd in this, vu that m spite of 
the supciiontv eif the cannon-ball to the battcring-ram, >ct to 
attaek a wall ellcctivcly many guns hid to be tmplovxd, and 
wliilc the duialion of the siege w is enormously shortened, a far 
gi( ite r str un w is thrown on the luic of suppl>, for not only did 
guns weigh as much as their predecessors but thf> cenild expend 
their own weight of ammunition m i dav' Hence the impor- 
tance of good roads became enhanced and rorrespondingh the 
me eiitive to ittack the fortresses whie h gu irded them In com- 
parison to the money dev oted to meidern armies, the sums sunk 
on passive defences during the i6th and T7th renturits were 
colossal, but the) eould not keep pace with the progress of the 
attaek, and once more fresh re idjustment of means to end bee,ime 
meessary The obvious course was to cirrv the war into the 
enemy’s country from the outset, but since this transferred the 
burden of the siege upon the aggressor, the latter was compelled 
to develop the standing mercenar) army, as feudil levies could 
not keep the field long enough to reduce a fortress Mercenary 
armies, howevi r, w^re didieult to keep together They had to be 
tactfully commanded to ensure contentment, and allowed to main- 
tain social order amongst themselves, and the prospeit of loot 
while on active service had to be held out to them The sack 
of a citv became thus the absolute and undeniable right of the 
soldiers If m this or any other wav their employer broke his 
contract, individuals promptly deserted to the other side But 
this right of sack led to a recrudescence of the spirit of resistance 
in the fortresses (War of Dutch Independence and Thirty Years’ 
War), and hence to a reaction in favour of greater humanity in 
warfare But this was only obtained by the concession of a 
higher scale of pav and comfort to the men, which agim threw 
an mcreased strain upon the communications, and also upon 
the treasure chest of their employer 
The growth of the mercenar) system, and the facility with 
which such men could and did change their illegionce, led very 
rapidly to almost complete uniformity m the composition, 
training and tactical methods of all armies Every one knew 
m advance the degree of effort his adversary proposed to put I 


forward m the next campaign, and made corresponding prepara- 
tions to meet him Practicall) the king desiring to make war 
submitted his idea to the best-know n generals of his day and asked 
them to tender for its execution The king, on his side, gi nerally 
agreed to find the bulk of the lalxiur — his standing army, re- 
mforced bv auxiliaries to any desired extent — and, as in the case 
of a modern government contract, the lowest tender was almost 
invariably accepted, with a pious exhortation to the successful 
fompetitor to spare his tmphyii s troops to the best of his 
ability Thus the opposing genei ik took the field, each equally 
fettered bv the conditions of his tender But two such armies, 
alike m almost every respect, were far too closely matched to 
be able easily to gam a dceision in tlve open field Onic thev 
were committed to a battle it was impossible to separate them 
until sheer physical exhaustion put a stop to the slaughter, and 
these highly trained men were ditfieult and expensive to replace 
Naturally, then, the generals sought to destroy the existmg 
eciuilibrmm b) other means Primarily they took to strong 
mtrenchments, but the building of these being a matter of time, 
the communications grew m importance and attempts against 
them bee ame more sc nous One side or 1 he otlu r, consequently, 
to cover Its communicvtions, so extended its front that at 
length lines stretched right an oss whole frontiers till their flanks 
rested on the sea, or on some great fortress or ncutial territory 
The two armies would then face one molhcrfor months, each 
exhausting eve ry dev le e to induce the othc r to e onrentrate on one 
p irl of his iront whilst an attempt was made h\ a rapid move to 
carry a rtlalivclv unguarded point elsewhere, eg Marlborough’s 
urprise of the Ne plm ultra lines (see Spanish SurcFSSioN) 
During sue h periods of immohilitv the w'orks gre w to the soliditv 
of pcrmincnt fortifications, with wide and deep ditches, and 
with cverv obstick known to engineers, whilst to render them 
defenabU bv the minimum mimhn of muskets thev were laid out 
so as to cross thtir fire over and over agim opposite every weak 
jioint in their tracing No amount of battering could alter their 
gcnc-al trace, and so thtv remained defensible as long as their 
garrisons could be trusted to line the parapets at all This state 
of things must have continued until progress m artilkrv' had 
evolvtcl a weapon wnth sutheient aecuraev and shell power to 
driv^e the dc fenders from their paiapets and keep them away till 
the last moment preceding assault, had not fresh factors evolved 
themselves from causes at wxirk under totally different topo- 
graphical limitations and condition! 

hirst amongst these comes the accesuon to the throne of 
Prussiv of a king who was eommander-in-chief of his own armv, 
and as such responsible to no one for the use he chose to make 
of It lliis would realh removT him at once from the category^ 
of strategists in the restricted sense m which the term is now 
eraplovcd but since no conv'enunt word exists to define the 
iction of a ruler pla\ ing the double part of soldier and governor. 
It IS convenient both in his cast ancl m that of Napoleon to use 
the expression to coyer the wider sphere Ihc pcrmarcnce of 
the association betwexn king and army enabled hredenck the 
Great to tram his men specific allv for the vyork he intended them 
to perform Realizing to the full the value of the foundation 
lucl bv his father m (lev eloping to its utmost the fire power of 
the infantry, he devoted special attention to imparting to them 
a skill and rapidity m nxinoeuvre yyhuh ensured that m the 
open field his gener ils would alwavs he able to pkic e the muskets 
at their disposal in the best positicjns rclativdv to the enemv , 
and his cavalry were trained to such a pitdi of mohilitv and 
precision m drill that they eould lie relied on to arrive at the 
appointed tune and place to reap the fruits which the infantry 
fire had sowm To these startling innovations the Austrians had 
no neyy ideas to oppose The old sc hool, the sure ival of the fittest 
in the spec lal theatre of its growth, 1 e the Netherlands and the 
Rhine, could not deal vyith the complete change in topographic 
surroundings— the far wider area of operations, the comp.arative 
scarcity of fortresses and the general practicability of the 
country for the mov'ement of troops — not trams — off the roads 
I* rederick, relying absolutely on the intrinsic superiority of his 
army, knew tliat if he could catch his enemv in the open victory 
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was a foregone conclusion If the enem> , in accordance with 
precedent, fortified a position, a threat to his communications 
would force him to come out on pain of being surrounded 
(Pima 1756, Prague 1 757) He followed this principle (see Sfvfn 
Years’ War) until the accession, first of France and the South 
German states, and afterwards of Russia, to the list of his 
enemies compelled him to give one enemy time to prepare a 
position whilst he was engaged against another Before 
deliberately prepared positions his men were shot down m 
thousands, its they would have been m the Netherlands, 
and at length lit was compielled, for want of an adequate 
artillery, to adopt the same procedure as his adversary Thus 
the war ultimately came to an end by a process of mutual exhaus- 
tion But It had brought out conspicuously the value of 
highly disciplined soldiery, and a fresh fetter was prepared for 
those on whom, after Fredern k’s death, the responsibility 
of command was to fall, and practicallv all Europe went back 
to the warfare by contrai t of the previous generation 
Meanwhile m France events were at work preparing the 
instrument Napoleon was destined to wield Contrary to the 
prevailing opinion amongst modern historians, it is the fact 
that at no time m history was the art of war, and of all things 
appertaining to it, more closely studied than during the last 
years of the old royal army of France Gnlieauval paved 
the way for the creation of the artillery destined to win for 
Napoleon his greatest vk tones, and authors and generals such 
as the prince dc Ligne (qv), the diu de Broglie, Guibert {q v ), 
Bosrogtr, du led and many others, pointed out clearlv the line 
reform must take if the existing deadlock between attack and 
defence was to be removed , but none could suggest the first 
practical steps to apply, bee au sc the existing conditions were 
too closely interwoven and consolidated In fact reform was 
impossible until the dissolution of society itself gave its ultimate 
particles freedom to combine in more suitable formations 
Broadly, however, all were agreed that the protracted and inde- 
cisive operations of former wars were economically disastrous 
A cTushing and decisive vu tor\ was the aim for whn h all should 
strive, as a first step towards this object decentralization of 
command was essential, for freedom of manoeuvre the onlv 
answer to hrtdencian methods, was impossible without it 
This led to the idea of the permanently organized division 
of all arms , \nd events had reached this {vunt when the 
deluge of the French Revolution overwhelmed them, and in face 
of a coalition of all Europe it became necessaiy to build up a new 
armv from the \erv foundations The steps by which it was 
sought to provide the men are dealt with m the article Con- 
scription, it IS onlv necessarv to point out here that it was not 
till 1799 that the laws became sufficientlv defined to ensure a 
regular annual increment of rconnts, and it was this regularity 
of supply, and not the fact that compulsion was needed to 
enforce it, which rendered expedient tlie complete revolution 
m warfare which Napoleon was destined to effect 

Until this reform was complete the revolutionary commanders 
were compelled to make war as best they could under pressure 
of the law of self-preservation, with the consequence that the 
whole army became habituated to the fact that orders in the 
field had to he obeyed at any sac nfice of life and comfort, and 
that neither hunger nor want of shoes, even of muskets, could 
be accepted as an excuse for hesitation to advance and to fight 
Threatened on all sides, France was at first compelled to guard 
every avenue of approach liy small separate forces taking 
tbftir instructions only from a central authority m Pans, and 
“ division, ’ a mobile force of all arms, which the earlier 
rrfbttelfrs had demanded, came spontaneously into existence 
to tttcet the requirements of the moment, and, thrown on its 
own resources, developed the brain and nervous system, t e 
the staff, necessary to co-ordinate the action of its limbs 
The next step in evolution came from the obvious advantage 
which must arise if these units, though starting from different 
bases, operated towards the attainment of a common purpose 
The realization of this ideal, the starting-point of modem 
strategv, was the creation of Carnot, whose ideas, though far m 


advance both of contemporarv opinion and of the technical 
means of execution then available (especially in the matter of 
imperfect means of telegraphy), formed a necessary step m the 
preparation of the machmerv Napoleon was to inherit 

fhese, therefore, were the materials placed at his disposal 
when he began to prac tise the art of the leader (1) a practically 
inexhaustible supply of men (the law m fact was not passed 
till two years later, but the idea was sufficiently evident), (2) 
divisional units and commanders, trained to unhesitating 
obedience to field orders, and accustomed to solve the problems 
presented to them m their own wav, without guidance from 
superior authority, (3) the idea of co-operation between separate 
columns for a common purpose, and (4) a tradition that the 
word “ impossible ” did not exist for French soldiers 

The equipment of the allies started from very different founda- 
tions To them the individual soldier was a valuable possession, 
representing an investment of capital generally estimated at 
£200 cash (as great a strain on the exchequer then as £2 000 
would be to-day), and not onlv was he exposed to the risk of 
death in action, but he might die of disease or exhaustion on 
the march, and could alwavs desert if he felt discontented 
Moreover, the last campaigns of the Se\cn Years’ War seemed 
altogether to justif) methods of evasion and “ strong positions ” 
1 ' rederick the Great, beginning with the most audacious offensive, 
had ended by copying the caution of his antigomsts, and each 
side had learnt to gauge the fighting value of a single battalion 
so accurately that to move a forte retognizcd by both as 
adequate for its purpose, into a threatening position, sufficed 
of Itself to induce the adversarv to accept the situation thus 
created Sint e the value of a ftirtified position depended largely 
tin the ground, the cult of topography betame a m inia, and (as 
( lausewitz puts it) the world lost itself in debating whether 
“the battalion defended the mountain or the mountain defended 
the battalion ’’ The care ftir the comfort of the private soldier 
was pushetl tti sut h a degree that commanders would not report 
their units fit for action until complete to the last gaiter button 
and provided in advance with the ngiilation scale of rations 
for a fixed number of da\s Over-i i ntralizatinn continued, 
though the expressions “ divisions ” and “ corps ” were already 
known, the idea these words now convey had not yet even come 
into existence fhough a certain number of units might be 
assigned to a subordinate commander thev still received all 
orders, except on the battlefifld, from the central authority, 
and were, moreover, considered interchangeable There was 
no personal bond between them and their general To what 
len^hs this system was pushed, and the consequences which 
flowed from it, mav best be gauged from the fact that m 
1805 Mack, wlien writing his defence for his failure at Ulm (see 
Napoli* ON ic Campaigns), thought it quite natural to explain 
the delay in his movements on the day of Elchingen by the fact 
that when news of the French attack was received he was busy 
writing out the orders for the following day, which occupied 
fourteen pages of foolscap and “ did not contain one super- 
fluous word ” Further, the idea prevailed in middle Furope 
that war was a matter concerning the contending governments 
m which the ordinary citizen had no interest whatever It was 
true that the result of a war might transfer his allegiance from 
one crown to another, hut this was seareelv more to the people 
than a change of landlords Consequently they took little if 
any interest in the progress of a war, and on the whole were 
most inclined to help the army which most respected their 
private property and was willing to pay highest for its accom- 
modation while billeted in their towns and villages Since the 
good will of inhabitants is always valuable, commanders vied 
with one another m their efforts to purchase it, and respect for 
private property and rights reached an unprecedented level 
Thus, during the whole of the campaign of the Netherlands in 
1793 the Austrians paid hire to the owners of the fields m which 
they camped, and when on one occasion payment for lodgings 
hired for the wounded was in arrear, the wretched men were 
flung out on the streets Yet another, and m a way more re 
markable, illustration of this tendency occurred at the capture 
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of Mainz by the French (1794) A strong armed party of 
Austrians, endeavouring to escape across the Rhine to Kastel, 
were refused the use of the ferr> boats until the regular payment 
was made, and actually laid down their arms to the enemy rather 
than break the law and seize the boats 

The cumulative influence of all these forces of retard ition 
IS easily followed To avoid the cost of innumerable petty cash 
transactions with the inhabitants the troops were compelled 
to have recourse to the magazine svstem, which m turn tied 
them absolutely to the mam roads , and the roads being numerous 
the army had to be broken up into small detachmt nts to guard 
them Thus the so-called “ cordon ” system grew out of its 
surroundings in a perfectly natural way, and was not due to the 
imbecility of the gentrals who employed it, but to the restraints 
placed upon them by custom c nd puhlu feeling Nothing 
more fortunate for the tremh could be imagined Destitute 
of all the paraphernalu hitherto considered meessary, and com- 
pelled to fight at any cost m order to live, they found m these 
accumulated magazines and moving comovs the best possible 
bait to attract their starving men, relieved of all impedimenta, 
they could move freely through forests md marshes generally 
considered impracticable, and since from the magnitude of front 
covered, and the relatively small number of troops available, the 
allies could not oppose an unbroken front to their raids, they c ould 
swarm around the flanks of the positions and thus compel their 
cvacuatKin Ihis struggle to safeguard or turn the flanks of 
positions led, as before in M irlborough’s time and in our own 
day m Manchuria and South Africa, to a competition 111 
extension, and at Napoleons advent it was common to find 
armies of 20,000 to 30,000 men fighting desultory actions over a 
front of 20 to 30 m This over-extension gave him his firsc 
opportunity, when the fire uid energy he threw into his work, 
and the reckless disregird of human life he immediately displ lycd, 
stamped him at once as a born leader of men, and laid the 
foundation of that confidence iri his guidance on the part of his 
troops which to the list proved his truest talisman of vutorv 
For the details of Napoleon’s evolution the reader is refened 
to the articles French Rlvoi utionary W ars and Napoi eonk 
( AMPAioNS, and hen it will suflu c to point out the h admg 
f h iracteristics of those camp iigns Hav mg swi pt the Austrians 
out of Sardinia, he turned against them in eastern Lombardv, 
and by a scries of outflanking attacks threw them back into 
the Alps, defeating all their attempts to break out again by 
wh it IS now known as a “ senes of operations on inteiior lines ” 
\11 these wire successful, not because of the foim thi operations 
took, but because the enormous merement of mobility he man- 
aged to impart to his men deprived his advcisxrv of all accepted 
data bv which to tune his own combinations It cmnot with 
]usticc be said th it the hrcni h won bceause they feiught harder, 
but the rapid see|ucnce of sue e css confirmed both leader and 
men m a convie lion of tlieir combined supcriorit>, which led 
Napoleon in 1800 to the very brink of disaster In 1706 through- 
out he was acting fairlv in aeeord nice with the te iching he had 
imbibed from his studies, in 1800 he appears as if seeking to 
determine how miny of the established rules he could afford 
to neglect We find him advancing to meet his adversary 
on a widely extende I front without even exploring the country 
to learn where or in what strength that adversary stood In 
1805 this mistake is not repeated, a cavalry screen covers his 
advance, anel his orders arc based on the intelligence it transmits 
Rut this precaution also proves insuflicient Cavalry can onh 
w, they cannot hold, and only a combination of circumstances 
which he could not by any possibility hav'c foreseen prevents 
his enemy from evading the blow at the last moment What 
the position of the French would have been had Mack camel 
out Ins intention of leaving Ulm and destroying all his accumu- 
lation of supplies can only be imagined But contemporary 
evidence proves beyond doubt that Napoleon had already tried 
the endurance of his men to the utmost 

In 1806 the mistake of sole reliance on a cavalry screen is 
no longer repeated The cavalry now is backed by a strong 
advanced guard, one quarter of the whole army, following 


behind it at short distance, and the whole command is now 
disposed m such a manner that no matter m what direction the 
enemy may appear it can concentrate in forty-eight hours to 
meet him It is another form of the idea, prominent m British 
campaigns in the Sud m, of the advance in squares through the 
desert against a mobile enemy, the difference being Uut 
Napoleon s great “ bataillon carree ’ has the advantage of 
mobility over its advtrsm Concentration within forty - 
eight hours, however, would m itself be worse than useless 
unless the cnemv stood fist to receive the intended shock, 
and It was the special object of the strong advanced guards or 
flank detachments to see ure that he should do so This e ould 
only be attained by a resolute offensive, no mere fuling the 
enemy s position would suffiee to compel him to stand, and 
might even fi ighten him into retreat Hence the task devoh mg 
upon the troops thus selected was isscntulK distinct from that 
usually connected with the ide i of an idv meed or flank guard, 
and invoK^ed the coneeption of purchasing with their lives ancl 
by the vigour of their action the time necessary for the rest of 
the army to deliver a decisive blow 

rills IS the true meaning of Napoleons maxim On ne 
manauvre qu'autour dun point pxe, a phrase which his been 
much misunderstood The troops first engaged fix the enemy 
by the vigour of their attack, and thus const’tutc a pivot about 
which the remainder tan manauvre 
Hitherto, however, the hrtnch armies had been operating m 
a country in which roughly one square mile of area would feed 
one thousind mtn for two days Their freedom from convoys 
and othii impediminta inablid them to sweep out an arei 
sufficient for their needs from day to div But events now led 
them into a region in which this relation betwun the days 
march and their subsistimc no longer obt lined The emperor 
in fact h id formed no i oni iption of the ro idle ssm ss and poverty 
of Poland and hast Prussia His men, no longer able to pick 
up their day ’s food by a day s march rapidly fell olf in condition 
and discipline (for short commons with the French always en- 
tailed mariudmg) As mi n and horses lost in condition the dav s 
march dwindlecl furtiicr, yvith the result that heavier demands 
were made on the supply columns, and these being improvise d 
md entrusted to an untrained personnel, the sufferings of the 
troops became untndurabh, yvhile the mobility of the hrench 
army sank below that of the enemy Lmdcr these conditions 
the system of the advanced gu ircl could no longer be trusted to 
work Moreover the Russian^ though deficient in the dash 
necessary to win vii tones in attack, have alwav s taken longer 
to defeit th.in anv other continental troops, and in the short 
winter day s of the first half of the Polish c amp iign the i mperor 
had no longer time to beat them into dissolution The Russians 
would fight all day and retreit at night \s they fell back 
along their communications their feeding was easy The 
exhausted 1 rench could never overtake them, and the emperor 
was at length compelled to adopt an expectant attitude Not 
before Friedhnd (June 14, 1807), when the days were long and 
the country dry and everywhere passable, did his calculations 
of time and space prove realized and the system justified by 
the results 

When m 1812 he again attempted to apply it at Vilna and 
Smolensk the Russians successfully repeated their tactics of 
evasion on every occ ision, until, when they had f illen back to 
Borodino, their enemy had so far diminished that a battle in a 
selected position promised reasonable chances of success 

Meanwhile a fresh development m the tictics of the three 
arms added a new weapon to Napoleon’s armoury, rendering 
the application of his system or any variant of it markedly 
more certain tnd efficacious Whilst the infantry which fought 
under Napoleon’s eagles had been steadily deteriorating, owing 
to the exorbitant demands his ceaseless marching campaigns 
had made upon them the quality of his enemies had been as 
steadily improving 1 he growth of the sentiment of nationality 
had rendered it possible to throw aside the rigidity and impedi- 
ments of the old conditions There was no longer any fear that 
men would desert if called on to bivouac or if rations failed to 
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come up to the accepted standard, and the essential points of 
the French infantry tactics having been assimilated they 
developed a relatively higher standard of endurance as measured 
by time Means had to be disc overed to ensure their destruc* 
tion before nightfall gave them the opportunity of withdrawal, 
and the evolution of the artilkry arm (see Artillery) at last 
gave Napoleon tht weapon he required to realize the ideal 
implanted in his mind by his teacher du Teil, viz concentration 
of the destructive elements on the decisive point, which was 
derived originally from the analogy lietwetn the attack on a 
fortress and the coriduc t of a battle A battle is but an abbrevi- 
ated siege, or a siege a prolonged battle In the former the 
object IS to purchase time at the cost of men’s lives, m the 
latter to economize men by expenditure of time, but in both 
the fin'll step is the same, viz the creation of a breach of con- 
tinuity in the enemy’s defence through whith the assaulting 
columns can penetrate to the heart of his po.ition Thanks 
to the increased mobility m the field artillery and skill m 
handling it (the result of years of experience), it was now pos- 
sible, once the aim of the enemy’s infantry had been unsteadied, 
to bring up masses of guns to case-shot range and to breach 
the living rampart of the defence , and through the gap 
thus created, infantry or cavalry, or both combined, poured 
to overwhelm the last reserves bevond This step completed 
Napoleon s means ot destroying that “ independent will power ” 
of his adversary whic h is after all the greatest variable m the 
whole problem of war His advanced guard engaged and fixed 
his enemy’s attention, inducing him prematurely to use up his 
reserves, and when the battle was “ ripe,” to use his oivn 
expression, the great blow was delivered with overwhelming 
suddenness by the balance of fresh troops which he had in hand 
But the whole of his action depended essentially on an exa< t 
appreciation of the enduranc e of his own troops first engaged, 
at the cost of whom the reserves were saved up It was the 
possession of this method which rendered Napoleon supreme 
upon the battlefield and fully justified the rc luc lance which his 
enemies showed to ha/.ird its issue, but in the end it also proved 
the cause of his downf<ill, for in his fruitless efforts to bring the 
allies to action m 1813 he so completely wore out his troops that 
It became physically impossible for them to meet his demands 
The campaign of 181^ deserves attentive study, for m it 
Napoleon was both at his best and worst, acting as strategist 
pure and simple, appl\ mg the means at hand to the attainment 
of the object m view .dmost without a second thought for the 
diplomatic relations which so often hampered his military 
action, notably in 1814 In the famous “ defensive campaign ” 
of the latter y ear,whieh is usually held up as a model for imitation, 
he can hardlv be said to have uted as a strategist at all, his 
movements being primarily dire<ted to the destruction of the 
person il lelations existing betYveen the three allied monarchs, 
not to the annihilation of their respeetive armies, a task for 
whieh from the first he knew his resourecs to be entirely inade- 
quate Ihe Waterloo c impvign (g v ) again reveals tlie appli- 
cation of this svsieiii in its mo I hnisheci form lhat it failed 
ultimately was due primarily to atmospheru influent es bejoiul 
tliL emperors control, and in the second place to the intro- 
duction of a new lie 111*111 method by the British army for 
which hib previous expenenc'C had in no Yvay prepared him \ 
lhat after the event Napoleon sheiuld have sought to justify 
himself is further prcx>f of the essential duahtv of his nature, 
which only rose to intuitive genius in war under the pressure of 
visible and tingible realities Relaxed from exeiWment, he 
was the creature of his surroundings, controlled by contemporary 
thought like everyone else, and it is to f ulure to recognize this 
duality in his mind Ihit all subscejuent confusion in strategical 
thought OYves its origin It was clear that the career of such a 
genius could not pass unnoticed by military c ntiis, htnie, even 
while It was still in the making, every student of the military 
art felt compelled to pass judgment upon its incidents merely to 
show that he was abreast of the times More or less, eac h one 
tried to show that Napoleon’s victories were due to the observance 
of the entic’s own hobbies These men, brought up on the old 


military classics, and unaware of the ceaseless current of social 
changes which was seething around them, instinctively distorted 
facts to fit in Yvith their preconceived theories This is always 
inevitable with regard to contemporary criticism, since distance of 
timeisalways needed to bring factsdown to their true perspective 
It IS quite clear from his innumerable reported conversation^., 
and It is quite natural when one considers Napoleon’s age, that 
in the back of his mind he stood rather in awe of these older 
and often far more deeply-read men In any case it was quite 
obvious to him that his militarv reputation would stand or fall 
by their collective judgment Htme, as soon as he had leisure, 
he set himself to explain his exploits m terms which they could 
understand That he would be criticized for his frequent de- 
parture from established practice (for instance, in neglecting 
his communications, and again and again acc epting or forcing 
on a battle in situations m which defeat must have spelt utter 
ruin) he was well aware Hence to stifle such criticism in advance 
he went out of his w ly to accentuate tlie care he had devoted 
to his com nunu ations, as in the the Marc ngo campaign, at Ulm, 
at Austerhtz, and again and again in the campaigns of Wagram 
and of Dresden But the truth really is that as long as he 
adhered to his “ bataillon carr^e ” formation, and the country 
m which he was operating was fertile enough to support his men, 
his communications mattered little to him His certaintY of 
victory, if only the enemy could he induced to stand, was so 
great that he could fight his w.iy through to where his rein- 
forcements were prepared for him, in whatever direction suited 
him best Whilst he admitted, as all must do, the sound c ommon 
sense at the bottom of ill rules deduced from centuries of experi- 
ence, he never raised them to the dignity of inviolable principles, 
as he did the principle of the fixed point as a piv ot for manoeuvres, 
the case-shot attack, and the tmplo\ merit of the avant-garde 
generale It seems indeed as if these fundamental principles 
appeared to his mind so self-evident that he assumed them as 
common knowledge in everv intelligent mind, and hence never 
took the trouble to explain them to his marshals, though he did 
condescend to allude to them when writing to his brother Jeiome 
and to Fugdne dc Beauhama s, with the limitations of whose 
minds he w'ls quite familiar Marmont, Rogniat, Soult ind 
St Cvr were men for whose intellect he had the highest esteem 
and all wrote at length on the subject of his campiigns, yet 
not in expression in their works, not a ni'inoeuvre in their 
independent commands, can he held to betray a knowledge of 
what was really the secret of the emperor’s suceisses For 
instance, bv the vear 1812 Marmont miy fairlv be assumed to 
have learnt all he ever could learn from Napoleon’s example yet 
at Salamanca we find him manceuvring quite like one of 
krederick’s gcncrils Napoleon would have attacked \\elhng- 
ton with a strong advanced -guard, one-fourth of his command 
It the least, and Yvhilst the 1 ittcr w'as busud in warduig off his 
assailant’s successiv'e blows the emperor would have swung the 
remainder round upon his enemies’ flank, and, Yvith a thrcc-to- 
one superiority at the decisive point, have driven him off the 
roid back to Salamanca This idea never even entered 
Marmont’s he ad Watching Wellington w ith a scTeen of vedettes 
only, he set his whole army in motion to march round 
his flank, like Frederick at 1 euthen An Austrian army in the 
old days would usualh stand to be surrounded, but Wellington, 
instead, set his whole force in motion, t e mancEuvred Again 
m 1813 (just after frequent conversations with the emperor, 
in one of which the latter stated his opinion that war wis a 
“ science ’ like any other, and that some day he would write a 
book out of whicfli anv one could learn it), Marmont, in command 
of the VI corps, found himself opposed to the Silesian army 
under Blueher, and immediately took up a defensive position, 
which he occupied by two Imcs of brigades deployed in liii' and 
4 c heloned from left to right No one who had entered into tlie 
spirit of the emperor’s method could have adopted such a 
formation Instances of a similar nature might be multiplied 
and their multipliaty need surprise no one who has studied the 
psychology of action taken under circumstances of intense 
exutement or unmment danger Most of us know rules for 
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conduct in all kinds of emergencies, but how often afterwards 
could anyone describe with accuricy the mental process by 
which his action in such crises was dictated ? Probably never 
Intuitively the mind recognizes the right course and fixes upon 
it, and with the cessation of the emergency findb it impossible 
to recall the order in which the facts presented themselves to 
his consoousness In war the e imergencies are constantly 
arising, so that bv degrees the recollection of them becomes 
blurred, and the thief actor’s presentation of them is often the 
least trustworthy testimony we possess The act speaks for 
itself But where hundreds of thousands of acts are cro'wded 
into the short compass of a campaign, a tnie view of their whoK 
an only be obtained when all have become accessible and time 
mancipatescntu ism from partiality But nations cennotefford 
Lo wait until lapse of time renders it safe to publish all diplomatic 
md other secrets , ind many m re ready to attempt the solution 
if the problems of Napoleon’s larcer 

Ihe most promintni were Jomini (qv), speaking for the 
French armv, and Clausewitz (q v ), for the Prussian The former, 
i native of Switzerland, had attracted the attention of Napoleon 
)V the insight his criticisms revealed, and had been attached by 
urn to tht stiff, where he served under N(\ almost tontmuousK 
rom 1806 to 1813 In the latter year there is no doubt tliat he 
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hd valuable service m the operations culminating with the 
battle of Bautzen, but, receiving no adeejuate recognition lur 
them, he deserted to the allies, md w is atta< heel by the emperor 
Alexander, where again he rendered eonspu uous serviee, notably ! 
it Leipzig, but his desertion e lused him to be viewed with such 
marked disf evour by all ho lourable men that he speedily sank 
into social oblivion, ilthough he remained in the Russian service 
Liiilil his death m 1669 Nevertheless, though he had deserted 
Ills cause, he still retained unbounded admirctlion for the genius 
uf his great nuister, whose reputation eertainly dues not suiter 
iL his hands, exeept for the excess of idulation and boniliast 
with whuh his historual writings are disfigured But his sonal 
isolation (oit hiiu off from authentic ixewitness sourecs, and he 
was by nature an inventor of sy stems The s< c rtt of Napoleon’s 
^ue^css he found in the system of “ interior lines \ phrase he 
invented to designate a method which was almost as old as war 
Itself, and from this system he deduced its opposite, “ exterior 
lines,” and a whole sequence of others, whii h m the end all 
resolve themselves into the same idea A diagram will make 
Ltie matter clearer than many words If an armv A stands m a 
central position relatively to two other armies B, (_, converging 
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upon it, then, if it moves against each in surcession and beats 
them both, it is said to act on “ interior lines ”, whilst B and C 
act on “ exterior lines ” What it is said to do when at the first 
shock B beats it out of existence the IXKiks fail to mforiu us 
kroin this theorem are deduced m succession the advantages 
and disadvantages of salient and re-entering angles, &< with 
which, as a rule, military historians so freely befog their 
pages 

Since the object of all strategy is to bring the greatest possible 
force to bear against the dtcisive point, it is obvious to ask why 
arnv’es should not alw lys hi concentrated, and why they should 
ever divide The answer is that a given district and a single 
road will only subsist a 1 1 rtam numbt r of men, a numlier which in 
practice is found to be about 60,000 with their requisite guns and 
train Heiue an armv , s ly of 120,000 men, not only cannot sub- 
sist on a single lineor road, but when divided into two equal parts, 
and separated only by a short el iv s mauh, is n illv more 11 idy 
for instant ai tion than an armv ot 90,000 on oiu ro id Sep u i- 
tion, thin fore, when large numbers ire in question, is a netessity 
ot existeme, not a matter of free (bout , but when it is thus 
loKcel upon a (omniinder he reguhtes the rate ol his manli so 
that his St j) irate columns < innoL be itticked smgh bifort the 
heads of both are within supporting distame ot one another, 
the jaws of the eratkers then tlose on the nut, and unless the m t 
jirovcs hxrder thin the eriektrs the nut is truslied But tins 
taleulition reposts on in aeeurite knowledge of the m in lung 
powers of the lelvtrsirv, and it w is in tins thit Nijiohon s 
e ne mies failed Act usiomed onlv to their own deliberate met] od , 
they were quite unable lo imagine Napoleon’s hghtning-hke 
ripidity M irehing Iwentv -five miles in i dav, his whole aimv 
would hurl itself on one of the t olumns whilst the other was still 
too f u off to tome to its aid 01 if thev had alreadv ippro u hid 
so < lose th it mutual eo opi r ition w is imminent, he would scud a 
detaihnient igiinsl one to purihise time bv the stenfiee of its 
mens lives, mil would thensti.ki at the other with the bulk of 
his forces united How the del uhment executed its laskdepcnded 
< h tflv on the n ituie of the ground It might fight a senes of 
reirguird u lions if i sum i ssion of readily defensible sei tions 
favoured such action, or it might conceal its weakness and impo'-e 
« lution md resputoa its ojijionent bv the vigour ol its attacks, 
ior that there could be no rule, and iireumstanccs alone lould 
decide In this form N ipolcon won most of his earlier successes, 
but a little refleition will show that the method depended 
essentially upon his supirior mobihtv and the willmgiuss of 
his enemy to fight or the reverse In time this dawned upon 
his opponents also, and when in 181^ around Dnsden he 
tried to put this plan into force the allied column immediately 
threatened retro itcd before him, whilst the other lonlmued its 
idvanee, thus lompilling him to return to suieour his retaining 
di tachment, w hu h, of course, could not struggle on indefinitejv'^ 
ag iinst a marked superiority of numbers He himself lonfessed 
(luring the September (leys in Dresden that this feu de va-<t- 
vunt, as he described it, h id eoinpletelv broken down his armv 
It, on the othir hand, the eommanderot the central armv undtr- 
(stimates liis opponents m irehing powers its doom is sealed, 
for both his flanks arc turned in advance and becomes under 
a com eatr iteel liie lo whuh it can onlv oppose a divergent 
one Tills difference is more marked now than formerly, and 
stated m its extreme form, for rifle fire onlv, it really mciUis 
that every bullet fired from the e ireumfcrenec stmds \ tenfold 
better chance of hitting something VTiJntrable than those eJire cted 
from the centre towards the e iieumferenee Ihc onlv siKation 
for an army thus threatened is lo move bv a later il inaieh out- 
side the jaws of the crackers, and fall on one limb onK , when, 
if It IS tactically formidable, it stands a good chance ot over- 
whelming the force immediately opposed to it lie fore the others 
can arrive For instance, at Koniggratz, if the Austrian main 
army, pivoting on the fixed point made bv their 2nd and 4tli 
corps engaged with Prince Frederick Charles s, army, had 
swung round the remaining six corps upon that of the crown 
prmec bv a short march of from six to eight miles, the Elbe 
«u:my would have struck a blow in the air, and the situ.ition 
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would have been rescued in spite of the slowness and indecision 
of previous movements An army standing on interior 
lines, therefore, occupies a position of advantage or the reverse 
according to the skill of its leader and its own inherent 
fighting capacity, and this whether its position arises from opera- 
tions during the actual course of hostilities, or from circum- 
stances already pre-existent in peace time, as, for instance, the 
configuration of frontiers The phrase, therefore, “ the use of 
interior lines,” though convenient to those who are thoroughly 
agreed as to its limitations, of itself explains nothing, and is a 
pitfall for the inexpenetu ed 

A however, in moving as suggested against his enemy’s 
outer flank, exposes at the same time his own communications 
with any place lying directly behind his point of departure 
If his army suffers only from slo\\ness, hut is really superior in 
fighting power, this risk may be lightly taken — victory settles 
all thmgs In proportion, however, as the result of collision is 



doubtful, alternative lines of retreat or supply w ill be advan- 
tageous Hence a broad, if possible a concave or re- 
entering, base or starting-hne is of great importance, and, 
since as an invader penetrates into his enemy’s country his base 
becomes salient, whilst that of the defender becomes re-entrant, 
we have here a compensating arrangement whith, under given 
cbnditions of country, equipment and the like, fixes the striking 
Radius of an aggressor precisely as was the case in former times 
The case of the French invasion of Russia m 1812 is an illus- 
tration The Russian base at any moment may be consuk red 
as formed by lines traced just outside the striking radius of 
small bands of Freni h marauders , the Freni h base as including 
all the territory in their occupation, for within that area thev 
were free to fortify or protect any accumulations of stores and 
supplies they chose to make By the time the French reached 
Moscow the Russians could afford to attack them from any 
direction, for, whatever happened, retreat into their own 
undevastated country was alwajs open The South Afriian 
war affords a modern example of the same thing 

Ihesc ideas are, after all, elementary, and readily grasped 
even by the average intellect, though many volumes have been 
devoted to proving them, and yet they are all that Jomini and 
his followers have to offer us — a fact that both explains and 
justifies the contempt with which military study was so long 
regarded hv practical soldiers in England 

Clausewitz, however approached his subject from a higher 
standpoint Gifted with a mind of exceptional power, which 
he had trained to the utmost in the school of German philosophy, 
and havang seen war from the beaten side, he knew well that 
something more than phrase-making was needed to force a 
great nation to the final abnegation of its independent will 
He stood throughout in the closest connexion with the directing 


wills which guided the German nation to achieve the final 
downfall of Napoleon , and he knew that these men were neither 
bunglers nor fools, but men whose experience well entitled 
them to the authority they exercised Hence he reasoned 
tlut the catastrophes they had shared in common needed 
deeper analysis than they had as yet received First of all he 
sought a satisfactory definition of what war really meant, 
and he found the closest analogy to it in the “ unrestricted 
competition of the business world ” Had he written in modern 
times he would doubtless have cast it in the Darwinian mould, 
V17 “ war IS the struggle for existence transferred to the national 
plane,” and this is a far more important contribution to sociology 
and the welfare of humanity, and will certainly exercise much 
greater influence on the evolution of the nations (on which, after 
all, the fate of the individual depends), than all the works of 
Darwin and Herbert Spencer combined This transference 
of the question to the national plane is in fact their very 
antithesis, for whereas the survival of the fittest threatens the 
stability of society on the principle of the Kilkenny cats, the 
survival of the race necessitates its coherence Next, Clause- 
witz analysed his subject into its constituent factors In this 
process he investigates all the theories of bases and geometncal 
relations, only to discard them as quite inadequate solutions of 
war’s many phenomena, and finally, as between equally irraed 
opponents, he shows that essentially success in war depends on 
the moral factors only hirst is “courage ” m all its forms, 
from its lowest manifestation in the excitement of a charge, to 
Its highest m the fearless acceptance of supreme responsibility m 
free of the most imminent personal danger Next comes 
“duty,” again in its widest sense, from the uncomplaining 
endurance of the humblest musketeer in the ranks, to the readi- 
ness of the whole nation to submit to the sacrifice of, and the 
restraint on, personal liberty that readiness for war entails 
Ihis “ readiness,” moreover, he shows to be cardinal (for naticns 
with 1 vnd frontiers), for indubitably, under the conditions then 
prevailing, the surest guarantee of victory in the field was the 
concentration of cverv man, horse and gun in the shortest lime 
on the decisive point Ihus only could the advantages of 
greater wealth, larger population and so forth be neutralized, 
and the growth of modem means of communication, railways, 
telegiaphs, Ac , have only confirmed his position It has been 
the gradual appreciation of portions of Clausewitz’s teaching, 
enforced bv the drastic lessons of 1866 and 1870, which has 
turned all Europe into an armed camp, and this fact must, 
for generations, stultify all ideas of European disarmament 
hor since everything ciepends on instantaneous readiness for 
action. It IS absurd to expect that any nation will voluntarily 
consent to throw aw'av the advantages these sacrifices have 
obt lined by' aguemg to delay at the very moment when its 
existence is most gravely threatened An unready nation has 
obviously everything to gam from delay 

All this portion of tlauscwitz’s work is fundamental, and no 
changes in armament or other conditions can ever affect it, 
it applies as much to land as to sea power, and essentially was 
the doctrine of Nelson and St Vincent Indeed, at sea Nelson 
was m advance of Napoleon, for he quite understood the adv'an- 
lage to be gamed m paralysing the independent will-power of 
his opponent by a vigorous attack, and was willing to stake his 
existence upon this principle, notwithstanding the infinitely 
more uncertain elements of wind and weather which conditioned 
his movements But the rest of Clausewitz’s teaching is too 
deeply coloured by his personal experiences, and he stood ip 
too close a relation to the events of his time to be able to focus 
the details of the whole subject Although he was the first to 
seize the meaning of Napoleon’s case-shot attack (the descrip- 
tion occurs for the first time m his Campaign of 1815), he did 
not realize how this might be applied to the destruction of what 
he himself formulated as the most serious of all the many 
indeterminate factors with which a commander is called upon 
to deal, VIZ “ the independent will-power of his opponent ” 
He saw clearly enough that time and space were the underlying 
conditions of all strategical calculation, and that time could be 
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bought at the cost of men’s lives , but he did not take the next 
step forward and show how these calculations must inevitably 
be upset if the enemy possessed the power of destro> ing men 
faster than experience led one to expect He fonnulates from 
his experience that a force of the magnitude of a division say 
10,000 mtn, tan hold an overpowering enemy at bay for about 
SIX hours, and an army (orps can hardly he destroyed in less 
than a day , on these data he bases his estimates of the marching 
area which an army may safely cover But what if a new and 
unexpected method of applying “ the means at hand to the 
attainment of the object in view ” suddenly wipes out the divi- 
sion in two hours, or the army corps in six ? In that case, surelv, 
the independent will-power of the adversary would receive a 
most unwelcome chc( k Nor did he ever ( learlv formulate as 
a principle the importance of mobilitv Everv one of (oursc 
has m a general wav understood the advantages of “ getting 
there first,” and all of us have for years been familiar with the 
importance which Napoleon attached to rapid marching But 
the tendenev has always been to consider the rate of marching 
in Itself as an invariable fai tor, and to ( ak ulate < \ery operation 
nr disposfffon from the time a column normally takes to deploy 
into position from a road or defile But no svstcmitic attempt 
to determine the advantages which might on occasion be obtained 
by sacrificing comfort and convenience to the acceleration of 
a march has ever been undertaken Yet Napoleon saw and 
appreciated the point, and it must remain a i icidlc for all time 
how such a mind as Clause witz’s whu h again and again had seen 
at first hand the consequences which followed from Napoleon’s 
marche de manoeuvre— and trains upon the roads, infantry 
and cavalry moving in mass across country — could have failed 
to place on record the enormous advantages which might follow 
Its adoption The book as it stood, however, became the bible 
of the Prussian army, and its comprehension is an indispensable 
preliminary to all useful study of contemporary practice in war 
Moltke’s mind, and that of his whole generation, was formed 
upon it To Its strength the Germans owed all their successes, 
and to its weaknesses certain grave errors that were almost 
disasters 

Meanwhile the progress of invention suddenH destroyed the 
governing condition of all previous experienc c The Napoleonic 
strategy, as we have shown, depended primarily on the certainty 
of decision conferred on him hv his “case-shot attack”, hut 
the introduction of the long-range infantry rifle (muz/le-loader) 
rendered it prictically impossible to bring the masses of artillery 
to the close ranges required b) the Napoleonic method In 
the rSi^g campugn (see Italian Wars) between France and 
Austria both sides ware handled with such a general absence 
of intelligence and the marksmanship of the Austrians in 
partu ular was so very inferior, that neither side derived advan- 
tage from the change But when, in 1861-615 American 
fiviL War), the theatre of interest was transferred across the 
Atlantic, the other causes united to give it immense importam e 
America in the ’sixties was almost as roadless as East Prussia 
and Silesia in f rcdcriek the Great s time, and its forests, rivers 
and marshes were far more impenetrable Both the Southern 
and Northern armies, moreover, w'ere entire H new to their 
work, and consequently their operations became exceedingly 
slow As far as the generals and staff had studied war at all 
they had been brought up to the Napoleonic tradition as h mde d 
down by Jomini and his school, and failing as a body to 
appreciate the intimate interdependence of the three arms, they 
believed that a resolute crowding on of masses (whether in line 
or column does not signify) upon the decisive point must suffice 
to overrun all opposition But the slowness of operations gave 
time for intrcnchments, and consequently scope for the powers 
of the new rifle Whereas against the old musket one rush 
sufficed to cover the danger zone, the rifle widened this zone 
about threefold, so that human lungs and limbs could no longer 
accomplish the distance without pauses, during which pauses, 
since guns could no longer assist effectively, the attacking 
infantry had to protect itself by its own fire, standing m the 
open within point-blank range of the rifles of the cool, skilful 
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and well-covered defenders Thus when similar experiences 
had established uniformity of prictice m the two contending 
forces the result was a deadlock, which was ended only b> 
enormous numerical superiority and the “ policy of attrition ” 
The lesson, however, passed unnoticed in Europe except in so 
far as popular attention was caught by the eleadliness of the 
rifle fire, which was attributed, not as it should have been to the 
peculiar conditions under which it was emploved, but to the 
nature of the weapon itself, and from this conclusion it was a 
short step to the inference that the breech-loader, firing five 
rounds to one of the muzzle-loader, must prove a terrible instru- 
ment of destruction* Ai tiiallv this inference has hampered 
strategic progress ever sine e 

The campaigns of 1866 in Bohemia, and of 1870 m France, 
furnish positive proof that (lauscwitz had not appreciated the 
Napoleonic teaching to its full extent, for though the conditions 
again and again were ideal for its application, no trace of his 
fundamental prine iple is distinguish ible in Moltke s orders In 
the former it would seem from the maps that the Austrians 
actually possessed the form, though they had forgotten the 
spirit, as the detached group in Bohemia (sec Sfvi-n Weeks’ 
War) might well be considered as an avant-garde generale, and 
on the three davs preceding Koniggratz, the distribution of the 
Austrian main army was such that the application of Napoleon’s 
method must have followed had the idea been present That 
Moltke himself never eontcmplated its employment is sutficientlv 
evident from his unfulfilled plan of the zncl of [uly, noon, 
wherein the whole Prussian armv was to march across the front 
of the Austrians in position, precisely as Prcdenck hid done 
with disastrous results at Kolin a century before 

No campaign, however, demonstrates in more striking manner 
the fatal e onsequem es of ignoring Napoleon’s saying. On ne 
manoeuvre (ju autour d'une potnte fixe than, 1870 Here was 
an army enormouslv superior m numbers and organization, 
disposing of an admirable cavalrv and fai superior artillery, 
repeatedly on the edge of disaster, not because of the superior 
cunning of their adversary, but simply because the mind of a 
reasonable man proved quite incapable of conceiving the 
blunders that his adversary perpetrated Moltke always pJaeed 
himself in his enemy’s position and decided on what would be 
the rational course for him to pursue He give him the recog- 
nized three courses, but it happened that it was always the fourth 
(the unexpeeted because from Moltke’s standpoint so hopele^sslv 
irrational) that he took The situations of the 8th, nth and i6th 
of August arc ill instances in point On the last of these dates 
(sec hRANCO-GFRMAN War) the French commaridcr-in-e hief 
bv merely standing still through irresolution found himself 
in a situation promising certain victory It is true that he took 
no adv'antagc of it, and nothing can detrae t from the magmfi- 
cent resolution of von Alvensleben, commander of the 111 corps, 
md the gallantry with which his troops and his comrades sup- 
ported him But, equally, nothing can alter the fact that in 
spite of all Bdzaine s mistakes the dawn of the 17th of August 
found the German headejuarters with only the d6bris of two 
corps on the ground face to face with the whole French army, 
of which only erne -third had been seriously engaged 

Sedan nearly ended in the same way The Germans had, with 
their cavalrv, fixed to a man the precise position of their enemy, 
but no troops were told off to hold them, and all throughout the 
afternoon of the “jist and morning of the ist the Freni h a my 
was free to issue from the bridge-hi id of Torev on a broad front 
in masse de manoeuvre and separate the wings of the Prussian 
armv Judging by the way they’^ ai tually fought in the hopeless 
position m which they elected to remain, their prospects of 
success in the suggested manoeuvre were not small After the 
war It was easy and natural to place the blame for the situations 
in the early days on the shoulders of the German cavalry, but 
closer study of the facts has shown that m spite of all then 
shortcomings this arm did not deserve it, for they actually found 
the enemy and reported his positions, while nothing could be 
urged against them in respect to Sedan, for bv that time they 
had established a relative superiority over their enemv which 
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was absolutely crushing The truth is that the Prussian staff 
had not realized that cavalry reports alone, even if they arrive 
in time (which m fact very few ever did), do not afford a 
sufficient foundation on which to base a manojuvre If cavalry, 
three days’ march in advance, report the presence of an enemy 
at a given spot, the fact affords no certain mdication of where 
they may be even on the following day It is not enough to 
find an enemy, he must also be fixed and held so that he 
cannot move, and the three arms, cavalry, artillery and infantry, 
form the most efficient combination for economically securing 
this end 

Twenty years at least elapsed before fresh light came, and then 
it came from France, not from Germany ISo one can accuse 
the Germans of a tendency to sleep on their laurels., on the 
contrary, no army in history ever set itself to work with greater 
zeal and industry to profit by the lessons of its campaigns 
But It IS not in the ranks of the successful that the defects of 
the military machine are most surely revealed Moreover, 
they were dazzled by the very bnlli ince of their victories, and 
gratitude to their leaders made them blind to those leaders’ faults 
The French started their reforms without these rlisadvantages 
The younger officers, who had sien how splendidly the old 
imperial army had fought, and the spirit with which it had 
endured the misery brought upon it by the ineptitude of its 
leaders, felt no desire to shield the reputation of the latter, while 
the bitterness of the cup they were compelled to drink filled 
them with the determination and energy necessary to ensure 
regeneration They had been beaten by the palpable neglect of 
their own Napoleonic traditions, and this fact added additional 
sting to their sufferings Accordingly a number of the most 
zealous amongst them banded themselves together to ensure 
that the reason for their shame should no longer be forgotten 
Presently these men assumed, by sheer weight of merit and 
industry, the practical control of the military history section of 
the general staff, and here they trami^ one another for the posts 
of instructors at the staff college (Ecole de Guerre), whem c 
ultimately the supply of future commanders would be drawn 
As a first step m their progress they ransacked the archives of 
the war office and subjected the whole correspondence of 
Napoleon to a cxitical investigation, exceeding m thoroughness 
anything it had as yet undergone This correspondence is mcom- 

plete without comparison with the actual reports on which the 
lettdrs were based and the executive orders issued, which hitherto 
had never seen the light From the juxtaposition of the two a 
connected system was by degrees evolved As has been indi- 
cated above, Napoleon never really appreciated the enormous 
intellectual gulf which separated him from his marshals He 
habitually treated them as enjoying his own dearness of vision 
m their work, and it is only in his letters to Jerome and Euge ne 
(with whose limitations he was only too well acquainted, but 
whom he employed because their interests were identical witli 
his own) that he explains things in a form which even a child 
might understand From these indications the whole web of 
the modern doctrine of the Ecole de Guerre was gradually 
woven, substantially in the form in which we have given it 
above With this work the names of Maillard, I^nglois, Bormal, 
Foch, Cohn, Oimon, Desbn^re and others deserve to be for 
ever associated, for they averted intellectual despair m the 
nation and rendered it possible for the best minds in the country 
to continue their labours for its regeneration Without some 
such basis hope would have been impossible in face of the ever- 
growing forces of their watchful antagonist As matters stand, 
as long as France can keep her ports open to commerce 
she cannot be overwhelmed by invasion, for it is a question 
of time and space, and with her existing network of railway 
communications, which favour her the more the farther the 
invaders penetrate, the application of this system promises 
quite astounding possibilities 

All systems, however, must sooner or later be discovered by 
the adversary, and require, moreover, adaptation to their 
surroundings, which may vary from the roadlessness of Poland 
in 1807 or the United States m 1862 to the highly developed 


networks of communications of all kmds existing nowadays m 
western Europe, and m each, if the war lasts long enough, a 
deadlock must eventually come until some readaptation of exist- 
ing means is discovered which suffices to disturb this equilibrium 
Wars, however, nowadays are so short that this condition of dead- 
lock can rarelv arise The side which starts with a pronounced 
superionty, whether due to more perfect organization, better 
tactics or the systematic training to some secret such as has been 
indicated above, will generally gam the lead from the outset and 
will keep It until its forces no longer suffice for the amount of 
work to be done Then we get back to hard fightmg pure and 
simple, in which the iron resolution of the commander ultimately 
decides the issue of events But this resolution is not, as is 
generally supposed, a fixed quantity belonging m equal magni- 
tude to the leader at all times and places, but is perhaps the 
most van ible quantity of all A human being can onl> put out 
a oertam quantity of nervous energy or will-power in a given 
time, and of two men of equal character that one will succumb 
first upon whom the necessity for rapid decision is most fre- 
quently enforced This holds good of every man throughout 
the whole army from highest to lowest In this case the “ art 
of the leader ” will undoubtedly consist in adopting as his course 
of action that one which <an be consistently followed without 
change of mind Obviously his best course will be to seize the 
initiative and keep it up to the final acs on the battlefield itself 
Ihe commander who is caught in the act of eoneentration 
or accepting battle of his own free choice cannot tell from 
one moment to the other at what point the attack may come 
or whether indeed it is coming at all, and the strain of 
expectancy is harder to bear than that of continuous action, 
and Spreads also to every rank m his army It has been held that 
as a consequence of the increase of range and rapidity of fire 
of modern weapons the defence has gained so enormously in 
power that a commander can accept the risks of a defensive 
battle with i light heart This, however, ignores the fact that 
improved arms will be found m the hands of the assailant also, 
and e\ery increment of range and rapidity of fire renders it easier 
to combine the ac tion of many wc ipons on a single point 
Formerl>, when bullets barely travellecl, with extreme elevation, 
1000 yds , and the total artillery train of an army could be 
numbered m tens, not m hundreds as nowadays, tactual sur- 
prise was wellmgh impossible Troops could always, either by 
selection of site or c Icarance around them, ensure that no formid- 
able force could assemble unnoticed within range of their position, 
while the round shot and the common shell of those days hacl 
little power of clearing or levelling solid parapets Nowadays 
such selec tion of site, to say nothing of clearanc e, is impossible 
and mconcei v able, and once the enemy’s mounted men have 
been compelled to clear the field there is scarcely a limit to the 
fire power whu h may be brought into position unnoticed, and 
thence direc'ed on any chosen point of the enemy’s lines One 
has but to take the map of Waterloo and its surroundings and 
consider how it would ha\e facilitated Napoleon’s purpose had 
It been possible for him to prepare the way for his infantry 
attack bv a ram of modern shrapnel and H E shells directed 
from a balloon observatory and coming from every unseen point 
within a radius of say even sooo yds. But Napoleon had 
to wait for several hours till the ground was dry enough to 
bring up even seventy-two guns to within effective ease-shot 
range Nowadays he could have switched on his whole two 
hundred at any moment after daybreak, and his balloon would 
have told him of the true position of his enemy’s reserves A 
balloon on the side of the allies could have told them no more 
than what they already knew, viz that the whole French army 
was in front of them , and it is far easier to control and direct 
fire by observation on the relatively fixed targets which the de- 
fence necessarily presents than to do so upon the rapidly moving 
ones afforded by an assailant Even where concealment can 
be practised to the utmost by the defender, and no balloons are 
available, the power still remains m the hands of the assailant 
of makmg any limited area he may choose absolutely untenable, 
it IS only a question of turning on guns enough for the purpose# 
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But the less time the defender has been allowed m which to 
improve his position, the more rapidly will a given number of 
guns achieve the required result, and though we must admit 
the many difhtulties of execution whuh prevent complete reali- 
zation of the ideal in practice, yet it is clear that the more closely 
one can approximate to this ideal, the less the demands which 
Will be made upon the infantry when its turn comes to go for- 
ward Ihis matter is of such importance to the whole subject 
that we will put it forward in another form Let us assume that 
the shells on bursting create only smoke and disturb the dust, 
delivering no man-killing fragments at all Still it is clear that, 
say, 1200 shells a mmute bursting over a front of some 600 
yards would shroud that front so completdy with smoke and 
dust that Its occupants would be quite unable to direct their aim 
upon the approaching assailants, and under cover of this smoke 
and dust cloud the latter would be free to carry out what dis- 
positions they might please with the minimum of loss When 
finally the shell fire had to be stopped and the smoke lifted, 
the two infantries would be in present e of one another under 
conditions which have always been held to offer the maximum 
guarantee possible to the assailant, viz an assured numerical 
superiority disposed m relatively the be st positions for the use 
of their weapons, t e their fire converging on the point of attack 
From the consequent assault only entrent hnieiits and physi- 
tally insuperable obstatUs (a deep ditch for example) or wire 
entanglements which require mathmery to tear awiy, esn 
save the defenders But such obstacles recjuire time for their 
creation, hence the supreme importance of the utmost possible 
mobility Now though m practice every great commander 
has utilized to the utmost such mobility as he might find m 
his troops (and by its use he has often, in countries well supplied 
With roads, succeeded in rendering the erection of entrent hments 
practically impossible, or in foicing an entrenched enemy to 
come out and fight in an unprepared position), yet no sc icntific 
attempt has hitherto been made to study the whole question of 
mobility, notwithstanding the fact that the Botr War of 1900-2 
proved its importance up to the very hilt The Boers were 
wanting in every quality which renders an tmemy re illy 
formidable except mobility , but because of that supreme qualifi- 
cation and the fart that the enormous area of their country and 
their exact knowledge of its topographV gave them every facility 
to employ it to the utmost, ibout nine times their numbers were 
required to subdue them, and the method ultimately adopted, 
though freely criticized, was m fact the only one feasible under 
the circumstances to bring them to a final surrender 

Actually, all systems, the Napoleonic as well as the others, 
can be defeated finally by an excess of niolnlity, the exact 
proportion depending on the topographical nature of the country 
fought over, the roads available ancl its extent So great is its 
influence that it overrides ill changes m armament or in tactics, 
as was shown in Manchuria in 1904-5, where m spite of both 
armies, or perhaps better became both armies were trained on 
western Luropean lines, the actual form which the war assumed 
was that of Marlborough’s times It is sufficient to imagine the 
Japanese supplied with sufficient pioneer battalions, of the type 
employed on the Indi in frontier, and a first-rate transport corps 
(which would have doubled their average rate of daily progress), 
to see how completely the situation would have been alterecJ 
They could have reached Mukden m half the tune actually 
required, and would then have possessed a numerical superiontv 
sufficient to ensure for them a second Metz or eve n a Sedan It 
IS m this direction that all great progress is to be looked for, but 
it involves experiment and organization beyond the capacity 
of any single student We may, however, indicate the gener^ 
outline such a development would require Primarily time is 
chiefly lost m the hesitation of leaders and in the preparation 
and circulation of orders A clear apprehension of the powers 
which modern weapons confer on the attack will lead to the 
elimination of the first, and a higher intellectual training of the 
whole army will materially reduce the second, for the limit to 
the brevity of orders is fixed by the trained intelligence of the 
recipients Napoleon’s marshals could move effectively in 
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response to an order of a couple of sentences, Mack’s generals 
needed fourteen sheets of fcxilscap 

Next comes the rapidity of movement of the troops themselves 
when on the road Ihcy cannot march for longer hours than 
already at times they are called upon to do, liut bv a better 
distribution of tlie weights earned between the men and their 
trinsport, they might well cover much more ground in the same 
time Here again determination to take the offensive, and to 
keep It, largely governs the situation An army determined to 
attack needs no entrenching gtar, certainly not on its men 
Its fire is Its best proteetion, and when as m reecnt campaigns 
m Bulgaria and the bar bast the need for entrenchments has 
arisen, that has only occurred heeause the whole weajion of 
attack, viz that combination of the three arms whieh we call 
an army, was not jiroperly balane ed in its parts at those partu ular 
moments so as to enable it to maintain its forward impulse 
Lither, as m Bulg iria, the staff was not up to its duties, or, as 
m the case of the Japanese, the artillcr\ arm w is too slow, or 
was locally outclassed by the artilleiy power of its adversary 
But m all countries, roadless ones in particular, the progress of 
the front is conditioned by the efficiency of the transport services 
m re ir, and only because this branch of the armv has never 
reetived all the attention it deserves has it been necessary 
to overload the men and horses at the front m the preposterous 
manner which custom has everywhere sane tioncd whic h for the 
most part has been inherited from the time of Marlborough 
Over and over again in the past two centuries men have sliown 
that literally only muskets and ammunition are required to wm 
battles, and that a great vietory won by rapid marching is by 
far the most economical use that can be made of human powers 
But agim and again the pendulum has swung bick and the 
soldier, in order to be prepared for emergencies whuh only 
defeat can bring about, has been burdened down by a weight 
which has brought him on the field too late and too weary to 
win It, but m ample time to me ur all the penalties of disaster 

In the future m western b iirope that army whose transport 
service, hised on motor vehicles and a good road maintenance 
corps of re il working men, will rc he vc the soldier and his horse 
(where he has one) of every ouiu e of superfluous weight, includ- 
ing even in that expression greatcoats and all rounds of ammuni- 
tion in excess of 120 apiec e, and whose men are uniformly trained 
to the Bcrsaglicri march (7 m m one hour or 15 m in three 
consecutive hours), will possess a superiority over its adversary 
whichjit will require twofold odd toeountcract 1 he suggestion 
that the ammunition supply should he limited rnav create sur- 
prise, but it IS a logical consequence, and prccisel) one of those 
points on which the strategist of the future will require a firm 
convie tion 1 he fundamental fact on w hic h all tactical practie e 
IS based IS this, that a relatively small loss suddenly inflicted 
exercises a far greater demur ihzing effect upon its recipient 
than a much heavier punishment extended over a longer period 
First-rate troops have often broken back in disorder under a 
sudden hail of bullets which has swept away not more than 2 to 
3 % of their strength, whilst exactly similar battalions m the 
same action have held out all da> and remained an efluicnt 
fighting body after even 30 % had fallen But, armament being 
equal, this sudden loss can only be inflicted by placing the troops 
on the field m the best position possible, relatively to their 
enemy to derive the full benefit of their fire power, and mobility 
is the chief factor m attaining this end The point is most 
eleirly seen m the ease of the action of a well-mounted force 
against a slow-moving convoy, the convoy forms a target which 
men can hardly miss, the assailants are a number of dots il is 
scarcely possible to hit Two thousand rounds per man of the 
esc ort would scarcely suffice to obtain the same results as twenty 
rounds a man on the side of the assailants This is a clear 
illustration of the principle involved, which should alwavs be 
kept in mind 

Lastly the student should master the elementary principles 
of railway transportation Ihe progress since railways were 
last used m warfare in western Lurope has been so enormous 
that the data supplied therefrom are entirely antiquated, and 
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there is no indication that any general staff in Europe is alive to 
tlie possibilities they present in defence As already pointed 
out^ the assailant cannot count on tht ir aid once he has penetrated 
Within the enemy’s country, and the farther he advances the 
worse matters become for him It is enough to consider an 
invading force based on the east coast of Yorkshire with its head 
about Leeds, the technical extellente of English railways is so 
great that x 20,000 men with all their share of guns and necessary 
equipment could be easily transferred sa\ from Glasgow and 
Edinburgh lound to Sheffield m twenty-four hours for a flank 
attack Even double that number, from the south of England 
to the north of Yorkshire, could be moved in the same time It 
IS not suggested that such movements might be m themselves 
desirable, but only tliat in face of such mobility of masses, no 
caUulatioii of the enemy’s movements would be possible 

In conclusion, the man who would fit himself for the highest 
commands in war, or even for the criticism of those who exercise 
them, must never for one moment forget that the momentary 
spirit of the mass he directs is the fundamental condition of the 
success of every movement Just as there is no movement so 
simple that its success may not be jeopardized by ill-will and 
despondency in execution, there is hardly any limit to what 
willing men tan achieve, and it has been this power of evoking m 
their commands the spirit of blind trust and i onfidcnct that plates 
men like Cromwell, Marlborough, Frederick and Napoleon almost 
bc>ond reproach By the side of this power the technical 
knowledge and ingenuity displaced in their sever il undertakings 
appear quite trivial, probably the same ideas have occurred to 
thousands o£ ^ite mediocre men, but were never put into 
cxetution, because they tould not count on the whole-souled 
devotion of their men to execute them This power is horn 
m a man, not aetjuired, but even those who possess it in embryo 
can incrtase and develop it enormously bv a systematic study 
of the laws whit h govern the action of humanity in the mass 

1 rom tho ibovt wl arrive at the follo^^lng definitions for the 
ttrms most generally employed by writers on military history anti 
strategy 

na%c —The point, or lini joining a s<n(s of jMiints from whence 
military operations origin iti Ultimattly military operations 
have their inctjition in an ana, 1 ^ v whole country from which 
organi/ation draws men, arms, food and material of all descriptions, 
foi warding them through a network of cummunic itions -roads, 
railways, canals, nvers, Ae and dtlivermg them at points as nrai 
to the ptoposed enemy is rircumstancis render expedient As an 
array ncvir has too many men, and normal civil transport is cheajicr 
111 every way than mihtvry, tlie tendency is ilways to maintain 
the collection of men and matin ils undtr civil administration 
as long as possibh Thus cs an army movis forward, settling the 
district bemnd it as it advances, tht civil id ministration follows 
after it, only ceising to cxtrcist its functions when thtse can be no 
longir earned out without military yirotection Generally tht re 
IS i /one in which civil transport and su])|ily txist suit by side 
with militiry jirceautions grtattr or less, but for all practical 
purposes each column, whattvir its strength has its base” at 
that jjoint where the existing magizmes are filh d by civilian con- 
tractors in tho OTflin iry course of trade, and with no extra charge 
for war risks 

Line of Comtmtntcahon Tht line of communication is tht grevt 
mam road, trunk riilway, can il or nvtr, or any combination of 
thfse m< vns, for the transport of stores leading from tht base to 
Uit army at the front Along thi se arteries of communication 
depots are tstabhshed, mihtaiy authoiity eonunands, and every 
an ingcment is madt that foresight can suggest to meet the abnormal 
dem inds that a condition of war naturally givts rise to Napolton 
always ustd tht words route de Varmfe, which tonveyed jicrhaps 
a cltarer uka of the conditions the road or other means of com- 
munication had to comply with than the current term In propor- 
tion to the numbers which h in t to be supplied by this line of 
communication its importance naturally increases Thus whtreas 
in 1870 the Germans on the I oire had a choice of magnificent 
mam roads, evt n of canals and railroads, and if one were temporarily 
interrupted could switch oil tho current of supply to another without 
gnat inconvenitnci , the Russians in 1904 wire tied to a single 
railway, any mterruption of which must have paralysed altogether 
their vast army which ultimately numlnred 400,000 mouths to 
be fed It is clear, therefore, that the importance attaching to tho 
protection of the line of communications must vary m accordance 
with the nature of the country in which war is carried on, the 
state of its communications of all sorts, the facility for establishing 
now ones, an 1 the number of men depending for subsistence on any 
single road, railway, river or canal I 


Line of Operations is a term applied to an imaginary line drawn 
from the centre of gravity of the army at th< front to the country 
from which it originates Whereas lines of communication being 
dependent on the topographical conformation of tht i list net may 
be highly circuitous the line of operations is merely a gtmral 
direction more convcnitnt to keep in mind than the mote complex 
idea embodied in the former word Since piaclically all supply 
flows to an army along its line or lines of communication, and witnout 
them it can only exist for a limited period, practically all situations 
that can arise m war can be referred to their possible consequences 
m endangering more or less cither ones own communirations or 
those of the enemy An irmy is thus said to ‘ form front to a 
flank ” when its communications run parallel to the direction it 
assumes when facing the enemy (see diagram) It is clear that in 
case of a defeat at or near A the communications are most gravely 
endangered, hence no commander voluntarily assumes such a posi 
tion unless he is absolutely confident in the power of his troops to 
beat the enemy and by so tloing places his antagonist m even a 
worse position in case of deft at This he can only do by placing 
himself more or less astride his adversaries' communications, when 
the latter if beaten is ruined beyond retrieval Thus in the Marengo 
campaign, in 1800, Napoleon, 111 placing himself astride the Austrian 
Communirations, was himself compelled to form front to a flank, 
but this was only possible because the geographical relation of the 
French anti Italian frontiers enabled him from the outset of the 
campaign to aim a blow in the rear of his opponents actual front 
Under modern conditions such situations in war between two 
great land pow ers can hardly arise Tht preliminary concentration 
of armies is arranged in jicace in such a manmr that both armies 
will always start with their communications perpt ndicularly 
behind them Htnee though the advantage which can be gained 
by defeating an aimy when forming front to a flank is equally gieat, 
it cannot be attaint d txcept by acctpting a torn spending iisk, 
and the same holds good it one aimy places itself astride the com 
mumcations of another e g the Germans at Gravclotte But when 
a land army has to deal with a great sea power controlling the v ist 
mercantile navus of the present diy, the lattir being fiet to land 
wherever he jileases can compel his adv'tisary to form fiont to a 
flank almost as he jileascs 1 his was the adv intagc Wellington 
derived from sea powe r m the campaign of Vittoria (sec Penin&iii ar 
War), and tluie are many theatres of wai m winch tho operation 
might be rejn ated iiowada>s, feir though armies have grown ten 
fold in numbers the nu ans of cairying them with certainty and speed 
have increased in a yet greater ratio As between land powers 
the question may b< eoinphcatcd when the frontier is foimed by 
some great naturil eibsticlc, a gn it river 01 range of mountains 
The le can be an almost infinite r inge of graelation be- tween the imagi- 
nary line marked across i plain by boundaiy jullirs, and the haid 
uid fast distmetion drawn between sea and lane! The aelvantige, 
heiwever, always lies on the side e>f the nation that possesses be hinel 
such barrie*r the better inCans of lateral eommumcations. Ihose 
on land can never be so good as the sea, but in proportion as they 
apimiach that lek il their jjossesseir ran ti insfer masses of men in 
complete security and eoinjierative secrecy, to whichever portion 
of the frontie r may suit lus purpose best 

LAtertor lines — When armies opciate from several bases by 
lines cemverging em an army centrilly situated as regaids them 
they ire said to operite on cxteneir lines and conversely the army 
operating from a centre igainst ai mu s converging upon it is said 
to be acting on interior lines 1 he ejucstion of tlie re 1 itave 
superioiity of the one foim or the othe r has been discussed ilxive 
It IS only necessary- to point out licrc that the questiein again is 
one of mobility in its widest sense , j e the mobility le suiting from 
better communications both of intelligence, orders and the actual 
mate nil feirecs by which war is made Owing to the configuration 
of frontiers, it may be absolutely nectssaiy to attack on exterior 
hues, but once the convergence these inijily has been attained, 
and a victoiy won, the aelv aiitage of the form, wliieli is derived from 
the superiority of communications at the elisposal of the nation 
acting from the broader bise, jiasscs over to the elefeneler, who 
destroying all railw lys, eic in his retreat, compels the assailant to 
aelvance by route marching only, whereas as he, the elcfende^r, 
falls back within his own territory, he preserves unimpeded control 
over his own railways, and can thus transfer troops from one fl ink 
of the assailant to mother, as the case may require 

Obstacles -All obstacles, whether formed by rivers, marshes, 
forests or mountains, are of value in strategy only m so far as they 
delay the rapielity of communications by limiting the number 
of the available me ans of transport, whether roads or railways, and 
whatever angle they may form with the line of operations of the 
contending forces the advantage they offer falls entirely to the side 
tliat commands the exits of the defiles by which they arc traversed 
on the farther side When neither side commands such exits 
from the outset, the advantage falls to the side which can accumu 
late first at the desired point of p issage a sufficient fire supenonty 
to cover his subsequent necessary ojierations, m the case of a 
nver, the building of one or several bridges , m the case of a mountain 
range, the deployment of his advance guard In the formi r case 
there is no particular reason why the facilities of communiralion 
should be greater on one bank than tho other In the latter the 
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side which has to traverse the mountains (marsh or forest) will 
always be at a disadvantage foi the actual attack, but at an ad- 
vantage in regard to the seerecy with whieh he can fill upon the 
point of his own choice and the more secure his tel< graph lines, 
the greater will this advantage be (i" N M ) 

STRATFORD, JOHN DE (d 1348), archbishop of Cantcr- 
burv, was born at Stratford-on-Avon and edut ited at Merton 
College, Oxford, afterwards entering the service of Edward II 
He served as archdeacon of Lincoln, canon of York and dean of 
the (OLirt of ardies before 1323, when he became bishop of 
Winchester, an appointment which was made during his visit 
to Pope John XXII at Avignon and which was very much 
disliked by Edward II In 1327 the bishop joined Queen 
Isabella’s partisans, he drew up the six artulcs against Edward 
II , and was one of those who visited the captive king at Kenil- 
worth to urge him to abdicate in favour of his son Under 
Edward 111 he became a member of the royal council, but hi-i 
high political importance dates from the autumn of 1330, the 
time when Roger Mortimer lost his power In November of this 
year Stratford became chancellor, and for the next ten years he 
was actively engaged m public business, being the king’s most 
prominent adviser and being politically, says Stubbs, the “ head 
of the I ancastnan or constitutional party ” In 1333 he was 
appointed archbishe p of Canterbury and he resigned the chan- 
cellorship in the following year, however, he held this office 
again trom 1335 to 1337 and for about two months in 1340 
In November 1340 hdward III , humiliated, impecunious and 
angiv, returned suddenly to England from FKnders and vented 
his wrath upon the archbishop’s brother, the ehamellor, Robert 
dt Stratford Ftaring arrest John de Stratford fled to Canter- 
burv, and entered upon a violent w ir of words with the king, 
and hv his firm conduct led to the establishment of the principle 
that pccis were only to he tried m full parliament before their 
own order {en phyn parlement el devant les piers) Hut good 
relations wen soon restored between the two, and the an hhishop 
acted IS president of the council during Edward’s absence from 
England m 1343 and 1346, although h( nev er regained his former 
position of influence His ((including years wen mainly spent 
m the discharge of his sfiintiial duties, and lie dud at Mayheld in 
Sussex on the 23rd of August 1348 

johii s brother Kofx rt do Stratfoid evas also one of Edward III 's 
pimcipal minisUis Hi served for a turn as deputy to his brother 
and in 1117 becaiiK chincillor and bishop ol Cliicliistcr he lost 
tlu former olhcc in 1340 ind died on the gth oi April 1 3O2 

Ralph dt Stiatfoid bishop oi London from 1^40 until his death 
at St< pn( y on the 7th of April 1 354, was a member of the same 
family All thru prelates win benefactors to Stritlord on Avon 
STRATFORD, a city and port of entry of Ontario, Canada, 
and capital of Perth county, situated 83 m W S W of Toronto 
by the Grand Trunk railway, on the Avon river Pop (1901), 
9939 The repair and engineering shops of the riilwav, flour-, 
saw- and woollen-mills, engine and agricultural implement 
works, are the principal inilustries A large export trade in 
cheese and other dairy and farm produce is earned on 
STRATFORD DE REDCLIFFE, STRATFORD CANNING, 
Viscount (1786- 1880), British diplomatist, was born in ( lement’s 
Lane m the i ity of T ondon, on the 4th of Nov'ember 1786 His 
father, Stratford Canning, uncle of George Canning {q v ), had 
been disinherited for his marriage with Mehctabel Patrick He 
settled in I ondon as a merchant On his death, six months 
after the birth of his son, his widow took a house at Wanstead 
near Epping Forest Stratford Canning was educated first at a 
dame’s school at Wanstead, then at Hackney, and after 1794 at 
Eton In 1805 he was elected a scholar of King’s College, Cam- 
bridge, but he only kept two terms, and in 1807 was appointed 
precis writer to the foreign office by his cousin George Canning 
He received his degree in 1812, residence having been dispensed 
with on the ground that he was absent on the king’s service 
In 1807 he went as secretary to Mr Merry on a diplomatic mission 
to Copenhagen In 1808 he was appointed first secretary to 
Mr (afterwards Sir Robert) Adair, who was sent as ambassador 
to Constantinople When Mr Adair was transferred to Vienna 
in t8io. Canning remained at Constantinople as charge d'affaires 
The British government was then m the very crisis of its struggle 


with NdpoUon, and it left Canning entirelv to his own discretion 
His principal task was to persuade the Turkish government not 
to show undue favour to the T'rcnch priv^atecrs which swarmed 
in the Levant In M ly 1812 he was able to play the part of 
“ honest broker ” in trranging the peace of Bucharest between 
Turkey and Russia, whi< h left a powerful Russian army free to 
take part in repelling Napoleon’s invasion Canning was able 
to hasten the decision of the lurks, by making judicious use of 
Napoleon’s plan for the partition of thoir empire A copy of it 
had Ijeen left in his h aids bv Mr Adair to be used it the proper 
moment In July he left Constantinople with the sincere desire 
never to return, for lu was iirtd of the (orrupt and stiff-necked 
Turkish officials His ambition was to lead an active career at 
home But his success in arringmg the Treaty of Bucharest 
had marked him out for diplomatic employment His ihsence 
from home in early youth and the indt pendent position he had 
held much before tlie usual age, had in fait dis(jualified him 
for the ( areer of a parliament iry party m m By the friendly 
intervention of Cistlereagh, his cousins old opponent, he 
received a pension, or rather i retaining fee, of £1200 a year, on 
the “ usual conditions ’ — which were that he should hind himself 
to accept the next diplomatic post offered, and should not 
attempt to enter parliament f anning spent his leisure m travel- 
ling about England, and he wrote some poetry whii h gamed him 
the pr use of Byron, whom he had known in boylujoii, and had 
met m fonstmtmople In 1814 he was appointed mmislir 
plcnipotenliarv to Switzerl ind In this capai itv he had a share 
m reorganizing the confederacy after the fall of the Napoleonic 
settlement, and he attended the ( ongress at Vienna He was an 
eyewitness of thedramatii ( h mge prodiu cd at Vienna b> Napo- 
leon’s return from Elba Canning retained his post in Switzcr- 
Iandtilli8i8 In 1816 he married Miss Hariiet Raikes, daught 1 
of a governor of the Bank of Engl ind Her death m childbirth, m 
1818, had a strong influence m inducing him to resign his post, of 
which he w is thoroughly tired The British minister to Switzer- 
land had merely formal duties to perform in normal times, and 
the place was wearisome to a man of Cannings capacity and 
desire for work In 1819 he was ippomtcd minister at Washing- 
ton, a station of great difficulty owing to the ill-fceling treated 
by the war of 1812 and the many delicate questions outstanding 
between the British and the Ameruan governments Ginning, 
whose naturally quick temper hid been developed by early 
independence came into occasionil collision with John Quint y 
Adams, the American secretary of stale, who was, on his own 
showing, h) no means of a patient disposition Yet the \merican 
statesmin rtecigni/cd that the “arroganie of the British 
minister was combined with absolute candour and that he was 
above all petty diplomatic tnekerj I hey parted with mutual 
respect Canning returned to England m 1823 on leave and 
did not go hack to Washington The general treaty he had 
arranged with Mr Adams was rejected by the United States 
Senate 

In 1824 Canning was selected as ambassador to Turkev, and 
proceeded to Constantinople after a preliminary visit to Vienna 
and St Petersburg In the Russian capital he was engaged in 
discussing the arrangement of the Alaska boundary, and partly 
in sounding the Russian gov'crnment as to the course to be taken 
with the Greek revolt against Turkey He left for Const.antinople 
inC'ctobcr 1823, accompanied by his second wife, the daughter of 
Mr Alexander of Somcrhill, near lonbridgc At Constantinople 
he w is engiged with the ambassadors of Trance ind Russia 
in an enterprise which he afterwards recognized as having been 
hopeless from the beginning — namely in endeavouring to induce 
Sultan Mahmud IT to make concessions to the Greeks, without 
applying to him the pressure of armed fore e After the battle 
of Navanno (<7 w ) on the 20th of October 1827, the ambassadors 
were compelled to retire to Corfu Here Canning learned that 
his condue t so far had been approved, but as he desired to know 
what view was taken of the final rupture with the Porte he came 
home He was sent out again on the 8th of Julv 1828 Canning 
did not agree on all points with his superior. Lord Abeideen, and 
in 1829 he, for the time being, turned from diplomatic to 
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parhamentaiy life He sat for Old Sarum, for Stockbrid^^e (rotten 
boroughs) and for Southampton, but did not make mufh mark 
m parliament He was twice absent on diplomatic missions 
At the end of 1831 he went to Constantinople to attend the 
conferences on the delimitation of the Greek frontier, arriving 
immediately after the receipt of the news of Mchemet All’s 
invasion of Syna (see Mfhi-met Aii) Sultan Mahmud now 
proposed to Canning an alliance between Great Britain and Tur- 
key, and Canning strongly urged this upon Palmerston, pointing 
out the advisability of helping the sultan against Mehemet Ah 
in order to forestall Russia, and of at the same time placating 
Mchemet Ah by guaranteeing him certain advantages This 
advice, which largdy anticipated the settlement of 1841, was 
not followed , but Canning himself was in high favour with the 
sultan, from whom he received the unique distinction of the 
sovereign’s portrait set in diamonds In 1 8^^ he was selct ted as 
ambassador to Russia, but the tsar Nicholas 1 refused to 
receive him The story that the tsar was influenced bv merely 
personal animosity stems to be unfounded Nicholas was no 
doubt sufficiently informed as to the peremptorv character of 
Sir Stratford ( anning (he had been made G C B m 1828) to see 
his unfitness to lepresent Great Britain at a really independent 
court 

After (anning had declined thetreasurership of the Household 
and the governor-generalship of ( an ida, he was again named 
ambassador at ( onstantmople He reached his post in january 
1842 and retained it till his resignation m hebruarv 1858 His 
tenure of ofhee in these years was made remarkable— -first by his 
constant efforts to induce the lurkish government to accept 
reform and to conduct itself with humanity and dciencv, 
then by the Crimean War {qv) C anning had no original liking 
for the lurks He was the first to express an ardent hope 
that they would be expelled from Lurope with “ bag and 
baggage a phrase made popular in after times by Gladstone 
But he had persuaded himself that under the new suit in, Abd-ul- 
Mejid they might be reformed, and he was willing to play the 
part of guiding providence He certainly impressed himself on 
the Turks, and on all other witnesses, as a strong personality 
In particular he struck the imagiuation of kinglake, the author 
of the Invasion of the Crimea In that book he appears as a kind 
of magician who is always mentioned as the “ great Elchi ” and 
who influences the fate of nations by mvstic spells cast on pallid 
sultans Great Elehi is the lurkish title for an ambassador, 
and Flchi for a minister plenipotentiary The use made of the 
exotic title in Kinglake’s book is only one of the Corinthian 
ornaments of his style In sober fact Canning’s exertions on 
behalf of reform in 1 urkty affteted little below the surface His 
share m the Crimean War cannot be told here On the fall of 
Palmerston’s ministry in February 1858 he resigned, and though 
he paid a complimentary farewell visit to Constantinople, he had 
no further share in public life than the o( visional speeches he 
delivered from his place in the House of Lords Hi hid Iveen 
raised to the peerage m 1852 During his later years he wrote 
several essays collected under the title of The Eastern Question 
(London, 1881) In 1873 he published his treatise. Why I am 
a Chnsttan, and m 1876 his play, Alfred the Great al Athelney 
The only son of his second marriage died before him His wife 
and two daughters survived him Lord Stratford died on 
the 14th of August 1880, and was buried at brant in Sussex 
A monument to him was erected in Westminster Abbey m 
1884 

See Life of Lord Stratford de Redchffe, by S Lane Poole (London, 
1888) 

STRATFORD>ON-AVON, a market town and municipal borough 
in the Stratford-on-Avon parliamentary division of Warwick- 
shire, England, on a branch line of the Great Western railwav 
and on the East & West Junction railway, m connexion with 
which It IS served from London by the Great Central (92J m ) 
and the London & North-Western railways Pop (1901), 8310 
The town lies mainly on the right (west) bank of the Avon 
The neighbourhood, comprised m the rich valley of the Avon, 
IS beautiful though of no considerable eleyntion The river 


flows in exquisite wooded reaches, navigable only for small 
boats The btratford-on-Avon canal communicates with the 
Warwick and Birmingham canal The river is crossed at 
Stratford by a stone bridge of 14 arches, built by Sir Hugh 
Clopton m the reign of Henry VII The church of the Holy 
Trinity occupies the site of a Saxon monastery, which existed 
before 691, when the bishop of Worcester retciycd it in exchange 
from Ethelrcd, king of Mercia It is beautifully placed near the 
river, and is a line i ruciform structure, partly Early English and 
partly Perpendicular, with a central tower and lofty octagonal 
spire It was greatly improved m the reign of Edward III by 
John de Stratford, who rebuilt the smith aisle He also in r332 
founded a cliantry for priests, and in 13:51 Ralph de Stratford 
built for John’s I hantrv priests “ a house of square stone,” which 
i ame to be known as the college, and in connexion with which the 
church became collegiate 1 he present beautiful chon was built 
by Dean Balshall (1465-1491), and in the reign of Henry VII the 
north and south transepts were erected A window commemo- 
rates the Shakespearian scholar J 0 Halliwell-Phillipps The 
foundation of the chapel of the (jild of the Holy Cross was laid 
by Robert de Stratford The gild, to which both sexes were 
admitted, was in existence early m the 13th century, and it was 
incorporated by a charter from Ed\v ird II m 1322 It was 
dissolved m 1547 i he guildhall is a picturesque half-timbered 
building A beautiful house of the i6th lenlury belonged to one 
Ihomas Rogers, whose daughter was molhti of John Hirvard, 
the founder of Harvard College, U S \ Among public buildings 
arc the town kill, originally dated 1633, rebuilt 1767, and altered 
1863, market house, corn exchange and tliree hospitals There 
are rei rcalion grounds Brewing is earned on, but the trade is 
principally agricultural Area, 4013 acres 
Shakespearian Connexion —To no town has the memory of 
one famous son brought wider notoriety than that which the 
memory of William Shakespeare lias brought to Stratford, yet 
this notoriety sprang into strong growth only towards the end 
of the i8th centurv The task of preserving for modern eves 
the buildings which Shakespeare himself saw was not entered 
upon until much of the visible connexion with his times had been 
destroyed Yet the town is under no great industrial or other 
modernuing influence, and therefore stands in the position of an 
ancitnt shrine, drawing a pilgrimage of modern origin The 
plan of Shakespeare’s Stratford at least is preserved, for the road 
crossing Clopton s bridge is in ancient highwa>, ind forks m the 
midst of the town into three great bramhcs, aliout which the 
vnllage grew up The high ( ross no longer stands at the market- 
place, where these roads converged But the open space where is 
now a memorial fountain was Ine Rother market, and Rother 
Street preserves its name The word signifies horned cattle, 
and IS found in Shakespeare’s own writing, m the restore d Ime 
“ It IS the pasture lards the rother’s sides ” (I imon of Athens), 
where “ brother’s ” was originally the aei reihtcd reading In 
Henley Street, close by, is the house m which the poet was born, 
greatly altered m external appearance, being actually two half- 
timbered cottages connected A small apartment is by imme- 
morial tradition shown as his birth-room, bearing on its white- 
washed walls and its window s innumerable signatures of visitors, 
among which such names as Walter Scott, Dickens and Thacke- 
ray may be deciphered Part of the building, used bv the poet’s 
father as a wool-shop, is fitted as a museum Shakespeare may 
have attended the grammar school attached to the old guildhall 
in Church Street This was a foundation in connexion with the 
(iild of the Holy (ross, but was refounded after the dissolution 
by King Edward VI in 1553, and hears his name The site of 
Shakespeare’s house, New Place, bought by him in 1597, was 
acquired by public subscription, chiefly through the exertions 
of J O Halliwell-Phillipps, and was handed over to the trustees 
of the birthplace in 1876 The house was built by Sir Hugh 
Clopton Shakespeare acquired a considerable property adja- 
cent to It, retired here after his active life in London, and here 
died Sir John Clopton destroyed the house in 1702 (as it had 
reverted to his family), and the mansion he built was in turn 
destroyed by Sir Francis Gastrell in 1759 The site, which is 
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traceable, is surrounded by gardens Shakespeare is buried in 
the chancel of Holy Irinity church, his wife lying next to him 
The slab over the poet’s grave bears the lines beginning 
“ Good friend, for Jesus sake forbcarc 
To digg the dust enclosed luarc 

while the effigy on the mural monument above may well 
be an authentic representation, though somewhat altered and 
damaged by time and restoration (see bHAKESPi- ari< Portraits) 

Apart from the interest attaching to the pleas int country 
town and its pastoral environment, through their intiucncc tract- 
able in Shakespeare’s writings, there are further ( onncxions with 
himself and his family to be found The house adjacent to New 
Place known as Nash’s house was that of Thomas Nash, who 
married Shakespeare’s granddaughter Elizabeth Hall, it is used 
as a museum At Shottery, i m west of Stratford, is the 
picturesque thatched cottage in winch Shakespeare’s wife, Anne 
Hathaway, was born It was purchased for the nation in ihqa 
The maiden name of the poet’s mother was Mary Arden, and tins 
name, tliat of an anc lent county family, survives m the district 
noith'West of Stratford, the Forest of Arden, though the true 
forest character is long lost At Snitterfu Id to the north, where 
the low wooded hills begin to rise from the vality, lived 
Shaktspeare’s grandfather and unek 

The principal modern monument to tlie poet’s memory m 
Stratford is the Shakespeare Memorial, a stmi Gothic building 
of brick, stone and timber, erected in 1877 to contain a theatre, 
picture gallery and library A performance of one of the plays 
IS given annually Ihe memorial stands by the river above 
the church, and above agun lit the Bancroft or Bank croft 
gardens where, m 1769, a celebration in honour of the poet was 
organized by David Ciarritk I' videntt of the intense interest 
taken liy American visitors in Stratford is seen m the mtmoiiai 
fountain and elock-towcr presented m 1887, and m a window 
111 the church illustrating scenes from the Incarnation and 
containing figures from English and American history 

History — Stratford-on-Avon {^tradforde, btrafjord, Strafford- 
on- Avon) IS a place of great antiquity A Roman road may have 
run past the site, coins, &e , have been found, and the district 
at an^ rate was inhabited in Roman Linus Ihe manor was 
granted by King Offa to the bishopric of Worcester, and it was 
under the protei tion of the bishops of Worcester, who were grant- 
ing them privileges as early as the reign of Richard 1 , that the 
inhabitants of the town assumed burghal rights at an early date 
Ihe Gild of the Holy Cross, founded in the 13th century for the 
support of poor priests and others, exercised great authority 
over the town for many years Its dissolution was the cause of 
the incorporation charter of Edward VI in by which the 
town was incorporated under the title of the btiiliff and burgesses, 
who were to bear the name of aldermen Another cliarter, 
confirming former liberties but altering the constitution of the 
corporation, was granted in 1611 By the eh irters of 1664 and 
1674 the corporation was given the title of mayor, aldermen 
and burgesses The governing body now consists of a mayor, 
6 aldermen and 18 eouncillors A market, formerly held on 
Ihursdays by a grant of 1309, is now held on fndays The 
various trades of weaving, saddlery, glove-making, collar- 
making, candle-making and soap-makmg were earned on 
during the i6th, 17th and i8th centuries, but have lost their 
importance 

STRATHAVEN (locally pronovuif ed Strevn), a manufacturing 
and market town of Lanarkshire, Scotland Pop (1901), 4076 It 
lies on the Avon, 16 m S S E of Glasgow by road, and is the 
terminus of the Caledonian Railway C ompany’s branch line from 
Hamilton It has manufactures of silk, cotton and hosiery and 
IS a market for cheese and gram The picturesque rums of 
Avondale Castle are situated on Powmilion Bum, a stream that 
runs through Strathaven to join the A\ on, a mile below the town 
Remams of a Roman road are traceable for several miles unme- 
diately to the south of the Avon Stonehouse (pop 2961), a 
minmg and weaving town about 4 m north-west, is claimed 
as the birthplace of the Scottish martyr, Patrick Hamilton 
(1504-1528) Six miles south-west of Strathaven, on the 
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moor of Drumrlog, the Covenanters defeated John Graham 
of Claverhouse, Viscount Dundee, on the ist of June 1679 
A granite obelisk commemorates the battle, but the religious 
meetmgs that used to take place on the annivcrsar)' are no 
longer held 

STRATHCLYDE, the name given in the 9th and loth ceniunes 
to the British (Welsh) kingdom, which from the 7th century 
onwards was probably t onhned to the basm of the Clyde, together 
with the adjacent coast districts, Ayrshire, &c , on the west of 
Scotland Its tapilal was Duinbirton (fortress of the Britons), 
then known as Al< \y dc On the south this kingdom bordered on 
the territorus of the Nuluari Piets of Gallon ly, mt hiding the 
modern counties of Wigtown and Ivirkeudhnght, a region which 
from tht middle of the 7th (tntury stems to have betn m the 
possession ot the Northumliri ins Sti itlit 1 } dc is also sometimes 
called Cumbrii, or Cumlxrlind, ind the sur\ival of the latUr 
name on the English side of the liortkr preservts the memory of 
a period when the ti rritories of the northern Welsh were of much 
greater extent, though it is perhaps not certain that the race 
possessed politit il unit\ at that time Of the origin of the 
kingdom of the North Britons we have no inlormation, hut 
there seems little reason to doubt that they wtie the dominant 
people m southiin Seotl ind before the Roman in\ ision 

After the withdrawal of the Romans m the 5th century the 
northern Britons seem to have shown greater determination m 
maintaining their independence than anv of the southern 
kingdoms and, ai cording to Welsh tiadition, Cuncddi, the 
ancestor of the kings ol (jw>nedd, had himself come from the 
north In the Htsiona bnUonum we read of sever il princes of 
the northern Britons Ihe chief of these appear to have been 
Unen, who is said to have fought against the Northumbrian 
king Theodonc, and Rh)ddtnJi Hen who is mentioned also m 
Adamn m’s Life of S Columba Rhydderi h Hen appt ars to have 
secured the supremaew amongst tlicse Wilsli princes after the 
great battle of Arddi ryd lought about the year 573, to which 
frequent reference is made m carlv Welsh poetry His death 
seems to have taken plai e in 603 A late authority states that 
he was sui reeded b> his son ( onstantine, but the subsequent 
kings were descended from another branch ot the same family 

Such notices as we have of the history of Strathclyde m the 
7th and 8th centuries are preserved onlv in the ehronii les of the 
surrounding nations and even these supph us with little more 
than an incomplete record of wais with the neighbouring Scots, 
Piets and Northumbi lans It is probable that the Britons were 
allied with the Scots when Aldan, the king of the latter, invaded 
Northumbria in a d 597 In 642, however, we find the two 
Celtic peoples at war with one another, for m that y ear the Britons 
under their king Owen defeated and sRw the Scottish kmg 
Domnall Breae In the same year they came into conflict with 
the Northumbrian king Uswio In 649 there appears to have 
been a battle between the Britons and the Picts, but about this 
time the former must have become subject to the Northumbrian 
kingdom They recovered their mdependence, however, after 
the defeat of Eeglrith by the Picts in 685 In 711 and agiin m 
717 we hear ol further wars between the Britons and the Scots 
of Dalriacla, the former being defeated m both years Towards 
the middle of the 8th century Strathclyde was again threatened 
by an alliance between the Northumbrians and Picts, and in 750 
the Northumbrian kmg Eadberht wrested from them a consider- 
able part of their territories m the west including Kyle in Ayr- 
shire In 756 the North Britons are said to have been forced 
into submission and from this time onwards we hear very little 
of their history, though occasional references to the deaths of 
their kmgs show that the kingdom still contmued to exist 

In 870 Dumbarton was attacked and destroyed after four 
months’ siege by the Scandinavian king Ivarr, ancl for some time 
after this the country was exposed to ravages by the Norsemen 
It is believed that the native dynasty came to an end early in 
the loth century and that the subsequent kings belonged to la 
branch of the Scottish royal family At the end of the reign of 
Edward the Elder (925) the Bntons of Strathclyde submitted 
to that kmg together with all the other princes of the north 
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In the reign of his successor ^Ethelstan, however, they joined 
with the ^ots and Norwegians m attempts to overthrow the 
English supremacy, attempts which were ended by their defeat at 
the battle of Brunanburh in 937 In 945-46 Strathclyde was 
ravagi d by King Edmund and gn en over to the Scottish king 
Malcolm I Ihe fall of the kingdom was only temporary^ for wc 
hear of a defeat of the Scottish king Cuilean by the Britons in 
971 In the iith century Strathclyde appears to have been 
finally incorporated m the Scottish kmgdom, and the last time 
wc hear of one of its kings is at the battle of Carham in 1018 
when the British king Owen fought in alliance with Malcolm II 
The following is i list of kings whose names arc mtntioned in the 


chronicles — 

Rhyddtrch Htn d 6o^ 

Constantine son of Khyddcrch (>) — 

ludruis (?) d 

Owain (Eugtm) d 64^ 

Gwraid (Guicit) d O58 

Dyfnwal (Domhnall), son of Owain d 694 

Bell, son of Llpliin d 722 

Tewdwr (feudubr), son of Bell d 750 

Dyfnwal (Duinigual), son of Tewdwr <1 yU) 

Cyiian, son of Uuadrach d 810 

Artgha d 872 

Run, son of Artglia d before 878 (?) 

Dyfnwal (Donevaldus) d 908 

‘Dyfnwal (Dovenaldus), son of E<le (Acdh) Owain d 934 

Iflyfnwal (Domhnall) , son of Loghain (on pilgnmagt ) d 975 

Malcolm, son of Dyfnwal d 997 

Owain (Luge nius) 1018 


Sec Chronicles of the Plots and 'scots, edited by W F Skint 
[Ethnburgh, 1807) W F Skene, Celtic ’Scotland (Edinburgh, 
1870) and Sir John Rhys, Celtic Britain (London, 1904) 

(F G M B) 

STRATHCONA AND MOUNT ROYAL, DONALD ALEX* 
UNDER SMITH, Baron (1820- ), Canadian statesman and 

inancier, was bom at Forres, Scotland, on the 6th of August 
[820, the second son of Alexander Smith (d 1850), a Highland 
nerchant His mother, Barbara Stewart, of Aliernethy, was 
he sister of John Stewart (d 1847), a famous fur trader in the 
"anadian North-West, who gave his name to Stewart Lake and 
Stewart River Ihrough him Donald Smith was appointed m 
1838 a junior clerk m the Hudson’s Bay Company, which at that 
ime controlled the greater part of what is now the Dominion of 
anada Smith was sent to Labrador, and stationed at Hamilton 
[nlet I'or thirteen years he roughed it there, mastering the 
vork of the fur trade, introducing various improvements into the 
onditions of life, being the first to prove that potatoes and other 
.vegetables could be grown with success on that bleak coast, and 
'arvmg his business routine with much reading and letter- 
vriting Then he was for ten years on Hudson Bay, rising m 
he company’s service to be a chief trader and then a chief factor 
[n 1868 he was appointed to the post of resident governor, with 
leadquarters at Montreal In the next year Louis Riel’s rebellion 
iroke out on the Red River {q v ), caused chiefly by the transfer 
)f territorial rights from the company to the Dominion of 
"anada, and in December Smith was sent by the Canadian govem- 
nent with wide powirs as special < omniissioner to endeavour to 
heck the rebellion, and to report “ on the best mode of quieting 
md removing such discontent and dissatisfaction ” On arriving 
It Fort Garry (now Winnipeg) he advised the government that it 
vould be necessarv to send troops, in the meanwhile he kept 
ool in face of a very ugly situation, and it was largely owing 
0 his tact and diplomacy that the lives of the numerous prisoners 
vere saved, that Riel’s position was gradually undermined and 
hat the relief expedition under Colonel (afterwards Lord) 
rVolseley had no fighting to do Apart from the rebellion, 
here was difficultv with the companv’s traders The company’s 
ontrol over the North-West was to be surrendered to Canada for 
,300,000, certain grants of land and certain trading privileges, 
ind the traders on the spot feared that m the distribution of the 
noney their rights might not be guarded, but Smith succeeded 
n persuading them to trust him to secure their share, and asserted 
heir claims so effectually that £107,000 was paid to them 
firing these complications m the North-West he occupied for a 
ime the position of acting governor, in December 1870, on the 


first election to the legislative assembly of the new province of 
Manitoba, he was returned for Wmnipeg, and m March 1871, 
after a very bitter contest, he was elected as one of the four 
Manitoba representatives to the Dominion House of Commons, 
as member for Selkirk The reorganisation of the Hudson’s Bay 
Company in 1871— involving the loss of its administrative func- 
tions and Its restriction to questions of trade only— made it 
necessary to appoint a chief commissioner tor the North-West, 
and in 1871 Smith received the appointment when in London, 
after his championship of the tlaims of the local traders At 
Ottawa he at once became the spokesman of the new territories, 
though for a time subject to the suspicion of those who thought 
that the company had done too little to assist the Canadian 
government against Riel, and he was frequently attacked m 
parliament and out of it on various charges In 1872 he became 
one of the original members ot the first North-West council under 
the act providing for the government of the territories by the 
lieutenant-governor of Manitoba and a council of eleven 

It was at this time that the construction of the Canadian 
Pacific railway became a praitual question The terms of 
the entrance of British Columbia into the Dominion m 1871 
inrUidcd a stipulation for the immediate beginning of a railway 
from the Pacific towards the Rocky Mountains, and from a 
point to be selected east of the Rockies towards the Picific, 
this line, connecting the Pacific sealioard with eastern Canada, 
was to be completed within ten years from the date of union 
After a contiovcrsy on the merits of private or government 
( onstruction, in 1872 a charter was given by Sir John Macdonald’s 
government to a company, with Sir Hugh Allan at its head, for 
the construction of the line, with a subsidy m land grants and 
money, but in 1873 disclosures of corrupt practices in relation 
to this charter (the so-called Pacihi Scandal) led to the fall of 
the government, and the company was soon afterwards dissolved 
In the great debate which ended in the resignation of the govern- 
ment, one of the i hief causes of its dovmfall was a moderate but 
powerful speech by Smith, which led to a temporary estrange- 
ment between him and Macdonald The Liberal government 
which came into power early m 1874 reverted, though timidly, to 
the policy of government ownership 

Meanwhile Donald Smith, together with his cousin Mr George 
Stephen (afterwards Lord Mountstephen), and other Canadian 
and American financiers, had bought out the Dutch bondholders 
of the insolvent St Paul & Pacific riilway, an American line, 
which by 1873 had been completed from St Paul to Breckenndge, 
but which lacked funds to proceed farther After long negotia- 
tions the new owners persuaded the government of Manitoba to 
build a line from Winnipeg to Pembina on the American frontier 
This done, m 1879 the partners formed the St Paul, Minneapolis 
& Manitoba Railway Company, and by continuing the line from 
Breckenndge to Pembina united Manitoba with the south and 
west 

In 1878 the Liberal party was defeated, and Sir John Macdonald 
returned to office with the support of Smith, who had been driven 
to rejoin the Conservatives by the over-cautious railway policy of 
the Liberals In 1880 the new government made a contract for 
building the railway with a syndicate of which Stephen was the 
chief director, and in which Smith, from the first largely interested, 
came more and more to the front Both were prominent direc tors 
of the Bank of Montreal, and emplo)ed its resources in the work 
without hesitation Smith also embarked m the work the whole 
of his private fortune, and it was his dogged perseverance which 
more than anything else enabled the company to bring its work 
to a successful c onclusion The contract allowed ten years for the 
completion of the line, but such energy was shown that on the 
7th of November 1885, at Craigellachie m the Rocky Mountains, 
Donald Smith drove home the last spike of the first Canadian 
transcontinental railway In 1882 he left parliament, but re- 
turned to It m 1887, and represented Montreal West till 1896, 
when he was appointed to succeed Sir Charles Tupperin London 
as high commissioner for Canada In that year he was made 
G C M G , in 1897 ke was raised to the peerage and in 1909 made 
G C V 0 In 1889 he became governor of the Hudson’s Bay 
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Company On the 21st of Marf h 1896 he was appointed govern- 
ment commissioner to Manitoba and the lem tones to endeavour 
to lessen the bitterness m the discussion as to Roman Catholic 
rights in the public schools, and the compromise of 1897 followed 
the lines which he suggested (see Canada) 

In January 1900, during the war m South Africa, he raised, 
equipped and presented to the Bntish government a regiment 
of irregular cavalry 600 strong Strathcona’s Horse, as it was 
called, was recruited in the C anadian West, and did good service 
during the war Though this was perhaps the most striking of 
the many services which his great wealth enabled him to do for 
Canada and the British Fmpire, he left no side of Canadian life 
untouched With his cousin, lord Mountstephen, he founded 
and endowed the Royal Victoria Hospital m Montreal, and 
both m Canada and m Scotland gave largely and wisely to 
university work He was the backbone of the emigration policy 
which from 1896 on did mu< h to increase the population and the 
prosperity of Canada He helped in the improvement of the 
waterways of the Canadian West, and m placing steamers on 
them, and gave muc h assistance to the projiosed All Red Route 
of Bntish-owned steamers, encircling the world From the first 
he was a member of the Pacific Cable Board, c on trolling the table 
laid in 1902 by the combined governments of Great Britain, 
Canada and Australia No man did more to tighten the ties 
which bind Canada to the Bntish Fmpire 

The Life by Bccklcs Willson contains soinC useful information 
The Historns of the Hudson's Bay Company by Beckles Willson, 
Rev Jzuncs Bryce and Miss Agnts C Laut tcU his early struggles 
Stv Wilfrid Laurter (2 vols ), by J b Wilhson describes tihe financial 
dealings between the Canadian government and the Canadian 
Pacific railway Ills u erliamcntary speeches arc m the Canadian 
Hansard (W L G ) 

STRATHNAIRN, HUGH HENRY ROSE, ist Baron (i8or- 
1885), British field marshal, third son of the Right Hon Sir 
George Henry Rose of Sandhills, Christchurch, Hampshire 
(minister plenipotcnti iry at the Prussi in court), was born at 
Berlin on the 0 th of April 1801 He was educated at Berlin, and 
received military instruction at the cadet school He entered 
thi 93rd Sutherland Highlanders as an ensign on the 8th of June 
1820, hut was transferred to the igth hoot, then quartered in 
Ireland, and took part in preserving order during the “ Ribbon ” 
outrages He wis promoted rapidh , to a lieutenancy m 1821, a 
captaimy m 1824, and an unittichid majority at the end of 
1826 He was brought into tlie 92nd Highlanders as a regimental 
major m 1829, and the following )ear was appointed equerry to 
H R H the duke of Cambridge The 92nd Highlanders were m 
Ireland, and Rose again found himself emploved in maintaining 
law and order He rendered important servues in suppressing 
disaffected meetings, but his conduct was so (ourtcous to the 
ringleaders that he incurred no personal hostility In 1833 be 
accompanied his regiment to Gibraltar, and three )ears later to 
Malta, where he exerted himself with so mmh zeal during a 
serious outbreak of (holera in attending to the sick soldiers that 
his conduct elicited an ofiuial approval from the governor and 
commander-m ihief In 1839 he was promoted, bv purchase, 
to an unattached lieutenant-colonclr\ In the following jear 
Rose was selected, with other officers and detachments of Royal 
Artillery and Royal Fngineers, for special service in Syria under 
the orders of the foreign office They were to co-operate on 
shore, under Brigadier-General Mirhell, RA — in conjunction 
with the Turkish troops — with the British fleet on the coast, for 
the expulsion of Mehemet All’s Eg^qitian army from S>ria Sir 
Stratford Canning sent Rose from Constantinople on a diplo- 
matic mission to Ibrahim Pasha, (ommanding the Egyptian 
army in Syria, and after its execution he was attached, as deputy 
adjutant-general, to the staff of Omar Pasha, who landed at 
Jaffa with a large Turkish force from the British fleet Rose 
distinguished himself in several engagements, and was twice 
wounded at El Mesden in January 1841 He was mentioned in 
despatches, and received from the sultan the order of Nishan 
Iftihar in diamonds, the war medal and a sabre of honour 'The 
king of Prussia sent him the order of St John, and expressed his 
pleasure that “ an early acquaintance ” had so gallantly distin- 


guished himself Shortly after he succeeded to the command 
of the Bntish detachment m S^ ria with the local rank of colonel, 
and in April 1841 he was appointed British consul-general for 
Syria hor seven years, amidst political complications and 
intrigues. Rose, liy his energy tuid force of cliaractcr, did much 
to arrest the horrors of civil war, to prevent the feuds between 
the Maronitcs and Druses coming to a head, and to administer 
justice impartially On one occasion m 18^1, when he found the 
Maronites and Druses drawn up m two lines and firing at each 
other, he rode between them at imminent risk to his life, and by 
the sheer force of a stronger will stopped the conflict In the 
first year of his appointment Ins action saved the lives of several 
hundred Christians at Deir el Khama, m the Lebanon, and his 
services were warmly recognized by lAird Aberdeen in the House 
of Lords, and he was made C B In 1845, ^v his^ promptness 
and energy, at great personal risk, he reseued 600 Christians 
belonging to the Amenean mission at Abaye, m the Lebanon, 
from the hands of the Druses, and brought them to Beirut In 
1848, during the outbreak of cholera at Beirut, he was most 
devoted in his attention to the sitk and dying 
At the end of this year he k ft by na on leave of absence, and 
did not return, as Lord Palmerston appointed him secretary of 
embassy at Constantinople in January 1851 In the following 
year he was eharg6 d’affaires m the absence of Sir Stratford 
Canning during the crisis of the question of the “ holy places,” 
and he so strengthened the hands of the Porte by his determined 
action that the Russian attempt to force a secret treaty upon 
lurkey was foiled During the war with Russia m 1854-56 
Rose was the British commissioner at the headquarters of the 
French arm\ , with the lix al rank of bngadier-general At Vama 
he succeeded in quenching a fire which threatened the French 
small-arm ammunition stores, and received the thanks of Marshal 
bt Arnaud, who recommended him for the Legion ol Honour 
He was present at the battle of the Alma, and was wounded on 
the following day At Inkerman he reconnoitred the ground 
between the British and I’rench armies with great sang-froid 
under a withering fire from the Russian pickets, and his horse 
was shot under him He distinguished himself on several other 
occasions in maintaining verbal communication between the 
allied forces, and by his tart and judgment contributed to the 
good feeling that existed between the two armies His services 
were brought to notice by the rommanders-in-chi^f of both 
aimies, anci he received the medal with three clasps and the 
thanks ot parliament, was promoted to be major-general, and was 
madeKC B and commander of tlie Legion of Honour On the 
outbreak of the Indian Mutiny m 1857 Rose was given command 
of the Poona d ivision He arrived in ‘^ptember, and shortly after 
took command of the Central India force In J inuiry 1858 he 
marched from Mhow, captured Rathgarh after a short siege, and 
defeated the raja of Banpur near Barodia m the same month 
He then relieved Saugor, captured Garhakota and the fort of 
Barodia, and earlv in March defeated the rebels in the Madanpur 
Pass ancl captured Madanpur and Chanden He arrived before 
Jhansi on the 20th of March, and during its investment defeated 
a relieving force under Tantia lopi at the Betwa on the ist of 
April Most of Rose’s force was locked up m the investment, 
and to Tantia Topi’s army of 20,000 he could only oppose 1500 
men , yet w ith this small force he routed the enemy with a loss 
of njoo men and all their stores Jhansi was stormed and the 
greater part of the city taken on the 3rd, and the rest the follow- 
ing day, and the fort occupied on the 5th Xunch was raptured, 
after severe fighting in a temperature of 110° in the shade, on the 
7th of May Rose himself was only able to hold out by medical 
treatment, and manv casualties occurred from the great heat 
Under the same conditions the march was made on Kalpi The 
rebels came out in multitudes on the 22nd of May to attack his 
small force, exhausted by hard marching and weakened by 
sickness, but after a severe fight under a burning sun, and m a 
suffocating hot wind, were utterly routed and Kalpi occupied the 
following day Having completed his programme, Ro^ cibfkmed 
sick leave, and Sir Robert Napier (^v) was appointed to succeed 
him, when news came of the defection of Sindhia’s troops and the 
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occupatjon of Gwalior by Tantia Topi Rose at once resumed 
command and moved on Gwalior by forced marches, and on the 
l6th of June won the battle of Morar Leaving Napier there, he 
attacked Gwalior on the 19th, when the city was captured The 
fortress was stormed and won the following day, and Napier 
gamed a signal victory over the flvmg enemy at Jaora-Ahpur 
on the 22nd Rose then made over the command to Napier and 
returned to Poona It was to Rose’s military genius that the 
simpression of the Indian Mutiny was largely due, but owing to 
official jealousy his outstanding merit was not fully recognized at 
the time For his services he received the medal with clasp, the 
thanks of both houses of parliament, the regimental colonelcy of 
the 45th Foot, and was created G (. B By a legal quibble the 
Centriil India force, after protracted litigation, was not allowed 
Its share of prize-money, a loss to Rose of £30,000 Rose was 
promoted lieutenant-general for his “ eminent services ” in 
February i860, and the next month was appointed commander- 
in-chief of the Bombay armv, and on the departure of Lord Clyde 
from India m the following June he succeeded him ascommander- 
in-chief m India During his tenure of the command-in-chief 
Rose improved the discipline of the army, while his powerful 
assistancfe enabled the changes consequent upon the amalga- 
mation of the East India Company’s army with the Queen’s 
army to be carried out without friction He was created K C S I 
m 1861 and G C S I on the enlargement of the order On his 
return home he was made an honorary DCL of Oxford 
University 

Rose held the Irish command frorp 186^ until 1870, was raised 
to the peerage m 1866 as Baron Strathnairn of Strathnairn and 
Jhansi, transferred to the colonelcy of the 92nd Foot, and ap- 
pointed president of the army transport committee By a good 
organization and disposition of the troops under his command 
in 1866 and 1867 he enabled the Irish government to deal 
successfully with the Fenian conspiracy He was promoted 
general in 1867 On relinquishing the Irish command he was 
made an honorary 1 1 D of Trinity College, Dublin For the 
rest of his days he lived generally in London He was gazetted 
to the colonelcy of the Royal Horse Guards m 1869 and pro- 
moted to be field marshal in June 1877 He died in Pans on the 
i6th of October 1885, and was buried with military honours 
m the graveyard of the Priory Church, Christchurch, Hampshire 
An equestrian bronze statue, by E Onslow Ford, R A , was 
erected to hts memory at Knightsbridge, London He was 
never married 

See Sir Owen Tudor Burno, Clyde and Strathnairn, “Rulers of 
India Senes " (1891) (R H V ) 

STRATHPEFFER, a village and spa of the county of Ross 
and Cromarty, Scotland, 5 m W of Dingwall by a branch of 
the Highland railway Pop (1901), 354 It lies in a valley 
of varying elevation (20a to 400 ft above the sei), but is 
sheltered on the west and north and has a compar vtively dr> 
and warm climate There arc several sulphurous springs — one 
saline, another strongly impregnated with sulphuretted hydro- 
gen — m great repute for gout, rheumatism, skin diseases ind 
affections of the liver and kidneys The well of efferveseent 
chalybeate water is largely resorted to for anaemia and as a 
tome A peat bath, similar to those at Franzensb id m Bohemia, 
has also been established The season runs from May to October, 
and during the past few years Strathpefftr Iris become a very 
popular resort The pump-room (1829) »nd pavilion (i88i) 
are situated m the middle of the village Castle leod (pron 
Loud), a seat of the countess of Cromartic, upon whose pro- 
perty Strathpeffer is built, hts a mile to the nortn and is an 
example of the Septs Baronial style dating from 1660 The 
village was the scene of the fight between the Mackenzies and 
Macdonalds m 1478, and later between the Mackenzies and 
the Munros The Mackenzies prevailed in both encounters 
The ascent of Ben Wyvis (3429 ft ) is commonly made from 
Strathpeffer 

STRAUBING, a town of Germany, in the kingd(>m of Bavana, 
pleasantly situated in a fertile plain, on the nght bank of the 
Danube, here crossed by two bridges, 25 m S E of Regensburg, 
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on the railway to Passau Pop (1905), 20,856, nearly all of 
whom are Roman Catholics Its oldest and most characteristic 
building IS the tall square tower with its five pointed turrets, 
dating from 1208 It has eight Roman Catholic churches, 
among them being the church of St James, a handsome Late 
Gothic edifice, with some paintings ascribed to Wohlgemuth, 
the old Carmelite church containing a monument to Duke 
Albert II of Bavaria, and that of St Peter with the tomb of Agnes 
Bernauer It has also a Gothic town-hall, a castle, now used 
as barracks, and two fine squares The numerous educational 
establishments include a gymnasium, an episcopal seminary 
for boys and a normal school The industries of Straubuig 
are tanning and brewing, the manufacture of bricks and cement, 
and trade m gram and cattle Straubmg is a town of remote 
origin, believed to be identical with the Roman station of 
Sorbtodurum In definite history, however, it is known only 
as a Bavarian town, and from 1353 to 1425 it was the seat of 
the ducal line of Bavaria-Straubmg Its clnef historical interest 
attaches to Us connexion with the unfortunate Agnes Bernauer 
(qv), who lived at the chateau here with her husband Duke 
Albert 111 

See Wlmmer, Sammelblatter zur Geschichte der Stadt Straubtnq 
fStraubmg, 1882-1884), and Ortnir, Straubmg in seiner Vergangen 
keit und Gegenwart (Straubmg, 1902) 

STRAUS, LUDWIG (1835-1899), Austrian violinist, was born 
ax Pressburg on the 28th of March 1835 He studied at the 
Vienna Conservatonum from 1843 1848, as a pupil of Bohm, 

made his first appearance in 1850, and five years afterwards 
made a tour m Italy, in 1857 bec-ame acquainted with his 
lifelong friend, the ’cellist Piatti, and toured with him in Ger- 
many and Sweden trom i860 to 1864 he was concert-meistcr 
at Frankfort, and during these years he visited England fre- 
quently, m the year 1864 taking up his residence there He was 
for many years leader of Halle s orchestra m Manchester, and 
a familiar figure at the Popular Com erts m London He was 
first viohn m the Queen’s Band He retired, owing to ill health, 
m 1893, ^^J'd from that time till his death, on th( 23rd of October 
1899, lived at Cambridge Ills playing, whether of violin or 
viola, had very great qualities, he was perfect m ensemble, 
and his power of self-effacement was of a piece with his gentle 
disposition and With the pure love of art which distinguished 
him through life A more lovable nature never existed, and his 
quiet influence on the art of his time was very great 

STRAUSS, DAVID FRIEDRICH (1808-1874), Gcrniiin theo- 
logian and man of letters, was born at Ludwigsburg, near 
Stuttgart, on the 27th of January 1808 In his thirteenth year 
he was sent to the evangelical seminary at Blaubeunn, near 
Ulm, to be prepared for the study of theology Amongst the 
primipal masters in the school were Professors Kern and F C 
Baur, who infused into their pupils above all a deep love of the 
ancient classics In 1825 Strauss passed from school to the 
university of Tubingen The professors of philosophy there 
failed to interest him, but he was strongly attracted by the 
writings of Sehlcicrmacher, which awoke his keen dulectical 
faculty and delivered him from the vagueness and exaggerations 
of romantic and somnambulistic mysticism In 1830 he be- 
came assistant to a country clergyman, and nine months later 
accepted the post of professor m the high school at Maulbronn, 
having to teach Latin, history and Hebrew In October 1831 
he resigned his office in order to study under Schleiermacher and 
Hegel in Berlin Hegel died just as he arrived, and, though he 
regularly attended Schleiermacher’s lectures, it was only those on 
the life of Jesus which exercised a very powerful influence upon 
him It was amongst the followers of Hegel that he found 
kindred spirits Under the leading of Hegel’s distinc tion, 
between VorsteUung and Begnff, he liad already conceiv ed the 
idea of hi5 two principal theological works — the Leben Jeiu and 
the Christliche Dogmatik In 1832 he returned to Tubingen 
and became Repetent in the umversity, lecturing on logic, 
history of philosophy, Plato, and history of ethics, with grj^t 
success But m the autumn of 1833 he resigned this position 
in order to devote all his time to the completion of his projected 
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Leben Jesu (1835) The work produced an immense sensation 
and created a new epoch m the treatment of the rise of Chris- 
tianity In 1837 Strauss replied to his critics (Strettschnjten 
zur V erteidtgung tnetner Schnft uber das Leben Jesu) In the 
third edition of the work (1839), and in jiwet jnedhehe Blatter ^ 
he made important concessions to his critics, which he with- 1 
drew, however, in the fourth edition (1840, translated into , 
English by George hhot, with Latin preface by Strauss, 1846) I 
In 1840 and the following year he published his Chnstltche | 
Glaubenslehre (2 vols ), the principle of which is that the history ' 
of Christian doctrines is their disintegration Between the | 
publication of this work and that of the FrtedltcJte Blatter he , 
had been elected to a chair of theology in the unnersity of ' 
Zurich But the appointment provoked such a storm of popular 1 
ill will in the canton that the authorities considered it wise to 
pension him before he entered upon his duties, although this 
concession came too late to save the government With his 
Glaubemlehre he took have of theology for upwards of twenty 
years In August 1841 he married Agnes Schebest, a cultivated 
and beautiful opera singer of high repute, but not adapted to be 
the wife of a scholar and liter dr> man like Strauss Five years l 
afterwards, when two children had been born, a separation by 
arrangement was made Strauss resumed his literary activity 
by the publication of Der RomanttKer auf dent 2 hron der Casaren, 
in which he drew a satirical parallel between Tulian the Apostate 
and Frederick William IV of Prussia (1847) In 1848 he was 
nominated as member of the Frankfort parliament, but was 
defeated He was elected for the Wurttemberg chamber, but 
his action was so conservative that his constituents reejuested 
him to resign his seat He forgot his political disappointments 
in the production of a series of biographical works, which secured 
for him a permanent place in German literature {Schubarts 
Leben, 2 \ols, 1849, Chnsttan Markhn, 1851, Nikodemus 
hnschlin, 1855, Vlnch von Hntten, 3 vols, 1838-1860, 6th 
ed , 1895, Reimarui,, 1862) With this last-named work 
he returned to theology, and two years afterwards (1864) 
published his Leben Jesu fur das deuhche I oik (13th cd , 1904) 

It failed to produce an effect comparable with that of the first 
Life, but the replies to it were many, and Strauss answxred them 
in his pamphlet Die Halben und die Ganzen (1865), directed 
specially against Schenkel and Hengstenberg His Christus 
des Glaubens und der Jesus der Geschehte (1863) is a severe 
criticism of Schlnermacher’s lectures on the life of Jesus, which 
were then first published From 1865 to 1872 btrauss resided 
in Darmstadt, and in 1870 published his lectures on Voltaire 
(9th ed , 1907) His last work, Der alle und der neue Glaube 
(1872, i6th cd, 1904, English translation bv M Blind, 1873), 
produced almost as great a sensation as his Life of Jesus, and 
not least amongst Strauss’s own friends, who wondered at his 
one-sided view of Christianity and his professed abandonment 
of spiritual philosophy for the materialism of modern science 
To the fourth edition of the book he added a Nachwort als 
Vvrwort (1873) The same year symotoms of a fatal malady 
appeared, and death followed on the 8th of February 1874 

Strauss’s mind w is almost (xclusivdy analybcal end ciitical, 
without depth of rchffious feeling or philosophic il I'enctration, or 
historical syimiathy his work was accordingly rarely constructive 
His Life of Jesus was directed against not only the traditional 
orthodox view of the Gospel narrativis, but likewise the rationalistic 
treatment of them, whither after the manner of Rtimanis or that 
of Paulus The mythical theory that the Christ of the Gospels, 
excepting the most meagre outline of personal history was thi 
unintentional creation of the early Christian Messianic expectation 
he applied with merciless iigour to the nvrratives But his opera- 
tions were bascil upon fatal dtfects, positive and negative He 
held a narrow theory as to the miraculous a still narrower as to 
the relation of the (hvine to the human, and he had no true idea 
of the nature of historical tradition, while, as F C Baiir com 
lamed, his critique of the Gospel history had not been preceded 
y the essential preliminary cutique of the Gospels themselves 

Authorities — Strauss’s works were published in a collected 
edition in 12 vols ,by h Zeller (1876-1878), without his Chrtstltdhe 
Dogmattk His Ausgewdhlte Brief e appeared in i8qs On his life 
and works, see E Zeller, David hnedrtch btrauss in setnem Leben 
und setnen Schxtften (1874), K Hausrath, D, F Strauss und die 
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rheotogte sitner Zeit (2 vols 187(1-1878) F J Vischcr, Kritische 
Gunge (1844), vol 1 , and by the same writer Altes und Neues (1882), 
vol ill , R Cottsehall, Literansihe Charakterkdpfe (189(1), vol iv , 
S Eck, D 1 S/raM<ts (1899) K Harra* us, D 7 Strauss sein Leben 
und seine Schnflen (igoi), and F Ziegler, D 1 Strauss {2 vols , 
1908-1909) 

STRAUSS, JOHANN (1804-1849), Austrian orchestral con- 
ductor and composer of clance-music, was born at Vienna on the 
14th of March 1804 In 1819 he obtained his first engagement 
as a violinist in a small band then playing at the bperl, in the 
Leopoldstadt, ind after acting as deputy-conductor n another 
orchestra, he oigani/cd in 1825 a little band of fourteen per- 
formers on his own account It was during the carnival of 1826 
that Strauss inaugurated a long line of triumphs by introducing 
his band to the public of Vienna at the Sehwan, in tlic Rossau 
suburb, whtre his famous Tauherl-W alzer (op i) at once estab- 
lished his reputation as the best composer of dance-music then 
living Upon the strength of this success ht was invited back to 
the Sped, where he accepted an engagement, with an increased 
orchestra, for six years Soon after this he was appointed kapell- 
m(ist(r to the ist Burger regiment, and entrusted with the (luty 
of providing the music for the uiurt balls, while the number of 
his private engagements was so great that he found it neces- 
sary to enlarge his band from time to time until it consisted of 
more than two hundred performers In 1833 he began a long 
and extended senes of tours throughout northern Europe, 
eventually visiting England m 1838 In Pans he assocuteil 
himself vvith Musard, whose (,uadrilles became not much less 
popular than his own waltzes, but his greatest successes were 
achieved in London, where he arrived in time for the coronation 
of Queen Victoria, and played it seventy-two public comtrts, 
besides innumerable balls and other private entertainments 
The fatigue of these long journevs seriously injured Strauss’s 
health, but he soon resumed his duties at the Sperl, and on the 
5th of May 1840 he removed with his band to the Imperial 
“ Volksgartcn, ’ whieli thenceforth bee amc the seene of his most 
memorable successes, his eonductmg being marked by a quiet 
power which ensured the perfection of everv minutest nuance 
In 1844 Strauss began another extensive series of tours In 
1849 he revisited London, and, after his farewell concert, was 
escorted down the Fhamts bv a squadron of boats, m o le of 
which a band played tunes in his honour This was his last 
public triumph On his return to Vienna he was attacked with 
scarlet fever, of which he died on the 25th of September 1849 

Strauss was survived by three suns -Johann (1825-1899), 
Joseph (1827-1870) and Fduard (b 1835), all of whom dis- 
tinguished themselves as composers of dance-music, and assisted 
in recruiting the ranks and perpetuating the traditions of the 
still famous band 

STRAUSS, RICHARD (1864- ), Gcrmtn composer, was 

born at Munieh on the nth of June 1864, the son of Pranz 
Strauss, an eminent hornist To some extent a prodigy, Strauss 
was something of a pianist at four, a composer at six, and at tin 
he was already seriously studying music under F W Meyer, the 
Munich Ilofkapellmeister Soon the result of this study began 
to make itself apparent Singers sang Strauss’s songs , the Walter 
Qu irtet play ed his Quartet tn A (op 2), Hermann 1 e\ i performed 
his D minor Symphony — a work that does not figure m the 
tomposer’s list, and Bulow teiok the composer under his wing 
and introduced his early Serenade for wind instruments to the 
Meinmgen public hor obvious reasons Strauss had not yet 
found himself He lud passed through the gymnasium and 
the university, and his music studies hid been thorough But 
all this had made of the youth merely an excellent technical 
musician, who in his Fight Songs (op 10) and in his Pianoforte 
Quartet (op 13) showed how strongly he w.is influenced by pre- 
decessors, I is7t in the one case, Mendelssohn in the other 
Bulow’s efforts to kindle in Strauss something of the fire of his 
own enthusiasm for Brahms’s work ultimately proved fruitless 
But to Bulow, and even more to Alexander Ritter, Strauss owed 
the awakening m his own mind of the interest m the modern 
development of music that eventually in its ripeness placed 
Strauss at the very top of the composers’ tree of his time In 
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i 8$5 Strauss succeeded Bulow as conductor of the Meiningen. 
orchestra, but the appointment was held only for a few months, 
since m April of thu. y ear Strauss resigned his post m order to 
travel in Italy, and on his return in the early autumn he became 
3rd conductor of the Munich Opera under Hermann Levi 
Four years later he was installed in Weimar as Hofkapell- 
meister, but once again he held his post only for a brief period, 
or in 1894, the year of his marriage to Pauline de Ahna, the 
eminent singer, he was promoted to be ist conductor at Munich 
Between these various appointments and that of Hofkapell- 
meister in Berlin (1899) Strauss travelled considerably m the 
near East and over Europe, now in search of health, anon in 
propagandism His first professional visit to London was in 
1897, and laid the foundation of a local I nglish cult that culmi- 
iiated six years later in a Strauss festival hrom that time 
Strauss’s path lay m pleasant places He frequently returned 
to London, notably to conduct a performance of Elektra, m 
Beecham’s season at Covent Garden m the spring of 1910, 
and a part of a concert at Queen’s Hall, when he achieved a 
genuine triumph by his conducting of Mozart’s music 
Of the early penod of Strauss the composer there is little of 
importance to be said His early works were neither better 
nor worse than those of scores of talented students of an ad- 
vanced skill m matters of technique Indeed it has often been 
said, with some show of authority, that the ultimate develop- 
ment of btraubS IS seen to any appreciable extent first in the 
symphonic poem Macbeth (op 23) Here, m spite of the 
earlier Don fuan (op 20), Strauss ts himself, thematically 
and orchestrally, for the first time, for Aus Italten (op 16) is a 
comparatively poor and quite unrepresentative effusion apart 
altogether from the jaux pas contained in it by the mistaking 
of a popular song composed m St John’s Wood, I ondon, 
for a Neapolitan folk-song A vear only divides Macbeth 
(1887) from Do>i Juan (1888)-—“ londramen ohne Worte,” 
as they have been called But there is an age between them 
and lod und Verklarun^ (1889) — the bridge from one part to 
the other and the opening of the second section of which are 
amongnti Strauss’s most glorious inspirations Between the 
last-named work and Till hule^ispie^els lusttgen Stretche 
(1894), Strauss s first opera, Guntram finds place (first per- 
formance, Weimar, 1894), the latter a work that in spite of 
much reclame for the composer failed to maintain a position 
upon the stage In Till htdensptegel is to be found a sense 
of fun tliat is worthv of note (as of emulation), and it is perhaps 
worth reairding that no more noteworthy example of the 
Rondo form exists in modern music, while its approximate 
successor, Don Quixote (1897), an absolutely outstanding 
example of the Variation form Further, Strauss reached in 
Don Quixote his zenith as a musual realist In lx tween 
there occurred the Nictzchean poem Also sprach Zarathustra 
(1895), which stirred up more temporary strife than any of 
Its predecessors, if not so much perhaps as was engineered later 
on by the production of Em Heldenleben (1898J, or by the 
comparatively ingenuous bymphonia domestica (1904) For 
various reasons these compositions roused the somewhat sleepy 
academics of musical Europe from their lethargy Ihcy re- 
vived, with the usual negative results, the ancient fight as to 
the legitimacy or otherwise of programme music But though 
performances were comparatively rare m England up to the 
middle of 1910, those that had otcurred proved undoubtedly 
attractive, while their rareness might quite reasonably be attri- 
buted to the very large fees demanded for their performance 
Up to 1910 btrauss had composed four operas Of these, 
Guntram was on frankly Wagnerian lines Feuersnot, on 
the other hand, a satirical, purely Munich work — a page 
out of the Munich annals, as it were, so closely is it identified 
with the Bavarian capital m its musical and personal reference, 
though produced at Dresden m 1901, remained suffiaently alive 
to have merited performance at His Majesty’s thcitre, London, 
agam under Thomas Beecham’s direction in July 1910 The 
same enthusiastic musician had previously produced Elektra 
with immense yet equal success m London (Covent Garden) 


m the early spring of 1910 Perhaps none of these operas 
enjoyed the reclame of Salome (Dresden 1905), which m 
England was originally barred by the censor of plays, but was 
pei^rmecl several times at Covent Garden under Thomas 
Beecham in the autumn of 1910 
As a composer of songs Strauss enjoys the widest popularity 
m the conventional sense of the word Many an example could 
be given from the hundred and more of his “ Lieder ” of Strauss’s 
lawful right to be considered a lineal descendant of the royal 
line of German song writers Some are transcendently beau- 
tiful But this very fact has been thought to militate against 
his supreme greatness as a composer m the widest sense The 
question, indeed, though in itself ridiculous, has been asked 
which IS the true Richard Strauss, the composer of the caco- 
phonous Etn Heldenleben or of the cxcjuisite Morgen or 
Traum durch die Dammerung? But by 1910 he had at any 
rate won his place m the musical Walhalla Whether the 
composer’s name will survive by means of his many exquisite 
“ Lieder,” by means of his satire and grim humour, by means 
of his realism or his original classicism, remains to be seen 
1 hat his position is assured among the immortals is clear if only 
on account of his absolute independence of thought and of 
expression, of his prodigious breadth of artistic view and of his 
capacity to say his say in the musical language of his own day 
His heartiest detractors admit that Strauss has enlarged the 
means of musical expression even if they c'avil at his somewhat 
realistic utterance on occasion To put it no higher, he must 
rank as a 20th-century Berlioz with a vastly wider musual 
knowledge and equipment (R H L ) 

STRAW AND STRAW MANUFACTURES Straw (from 
Strew, as being used for strewing) is the general term applied 
to the stalky residue of grain-plants (especially wheat, “ye, oats, 
barley) It fonns the raw material of some important 
industries It serves for the thatching of roofs, for a paper- 
making matenal, for ornamenting small surfaces as a “ straw- 
mosaic,” for plaiting into door and table mats, mattresses, &.c , 
and for weaving and plaiting into light baskets, artificial flowers, 
&c These applications, however, are insignificant in compari- 
son with the place occupied bv straw as a raw material for the 
straw bonnets and hats worn bv both sexes Of the various 
materials whuh go to the fabrication of plaited head-gear the 
most important is wheaten straw It is only in certain areas 
that straw suitable for making plaits is produced The straw 
must have a certain length of “ pipe ” between the knots, must 
possess a clear delicate golden colour and must not be brittle 
The most valuable straw for plaits is grown in 1 uscanv, and from 
It the well-known Tuscan plaits and Leghorn hats are made 
The straw of Tuscany, specially grown for plaiting, is distin- 
guished into three qualities — Pontederas Semoneh^mg the finest, 
Mazzuolo the second quality, from which the bulk of the plaits 
are made, while from the thirci quality , Santa Ftoro, only “ Tusc an 
pedals ” and braids are plaited 1 he wheat seed for these 
straws IS sown very thickly on comparativelv elevated and and 
land, and it sends up long attcnuatc‘d stalks When the gram 
in the car is about half developed the straw is pulled up by the 
roots, dried in the sun, and subsequently spread out for several 
successive days to be bleached under the influence of alternate 
sunlight and night-dews The pipe of the upper joint alone is 
selec ted for plaiting, the remainder of the straw being used for 
other purposes These pipes are made up in small bundles, 
bleached m sulphur fumes in a closed chest, assorted into sizes, 
and so prepared for the plaiters Straw-plaitmg is a domestic 
industry among the women and ^oung children of Tuscany and 
some parts of Emilia Tuscan plaits and hats v ary enormously 
in quality and value, the plait of a hat of good quality may 
represent the work of four or five days, while hats of the highest 
quality mav each occupy six to nine months m making The 
finest work 13 excessively trying to the eyes of the plaiters, who 
carj at most give to it two or three hours’ labour daily 
Tlie districts around Luton m Bedfordshire and the neigh- 
bouring counties have, since the beginning of the 17th century, 
i been the British home of the straw-plait industry The straw 
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of certain varieties of wheat cultivated in that re/^ion i-., in 
favourable seabons, possessed of a fine bright colour and due 
tenadty and strength The striw is cut as m ordinar> har- 
vesting, but IS allowed to dry in the sun before binding Sub- 
sequently straws are selected from the sheaves, and of these 
the pipes of the two upper joints are taken for plaiting The 
pipes are assorted into sizes by passing them through graduated 
openings in a grilled wire frame, and those of good < olour are 
bleached by the fumes of sulphur Spotted and discoloured 
straws arc dyed either in pipe or m plait The plaitcrs work 
up the m itenal in a damp state, either into whole straw or 
split straw plaits Split straws are prepared with the aid of a 
small instrument having a projedmg point which enters the 
straw pipe, and from whieh ndiate the number of knifc-edged 
cutters into which the straw is to be split The pliiting of 
Straw in the counties of Bulks, Beds, Berks and Herts formerly 
gave employment to many thousands of women and young 
children, but now vast quantitiis of plaits arc imported at a 
very cheap rite from Italy, China and Japm The result is 
that, while the Luton trade in the manufacture of straw and 
fancy hats of every description has largely extended, the number 
of English plaiters, all told, was not more than a few hundreds 
in 1907, as I ompxred with 30,000 in 1871 The plaits are sewed 
partly by hand and in a special sewing-machmc, and the hats 
or bonnets are finished by stiffening with gelatin size and 
blocking into shape with the aid of heat and powerful pressure, 
aei ording to the die tales of fashion 

In the United States straw-plait work is prineipally centred 
m the state of Massachusetts 

Many substances besuks straw arc worked into plaits and braids 
for bonnets Among these may be noticed thin strips of willow 
and cane and the fronds of numerous palms “ Brazilian " hats 
made from the Ironds of the palmetto palms '>abal palmetto and 
5 mexteana are now largely made at St Alhans The famous 
Panama hats, fine qualities of which were at one time woitli £io to 
£'>,0 each are inide from the leaves of the screw pine, Carluigovtca 
palmata They are now manufactured at Dresden, btrassburg and 
Nancy, and can be purchased at 30s or £i 

STRAWBERRY (Fragaria) Apart from its interest as a 
dessert fruit, thi strawberry has claims to attention by reason 
of the petuliarities of its structure and the excellent illustrations 
it offers of the inherent power of variation possessed by the 
pi int and of the suee css of the gardener m availmg himself of 
this tenderuy The genus Fragana consists of about eight 
species, native of the north temperate regions of both hemi- 
spheres, as well as of mountain districts in wirnier < limes, one 
species is found in Chile The tufted charai ter of the plant, and 
Its habit of sending out long slender brimhes (runners) which 
produce a new bud at the extremity, are well known The 
leavca have usuilb three leaflets palmately arranged, but 
the number of Iciflets may be imrcascd to five or reduced to 
one While the flower has the ty^pical Rosaceous stiueturc, the 
so-called fruit is very peeailiar, but it ma\ be understood by the 
contrast it presents with the “ hip ” of the rose In the l.ist- 
named plant the lop of the flower-stalk expands as it grows 
into a vasS-shaped cavity, the “ hip,” within whu h are e oncealed 
the true fruits or seed-vessels In the rose the extremity of 
the floral axis is concave and bears the carpels in its interior 
In the strawberry the floral axis, instead of becoming concave, 
swells out into a fleshy, dome-shaped or flattened mass in 
which the carpels or true fruits, commonly e ailed pips or seeds, 
are more or Kss embedded but never wholly < oncealed A 
ripe strawberry m fact may be aptly compared to the “ fruit ” 
of a rose turned inside out 

The common wild strawberry of Great Britain (fig 1), which 
indeed is found throughout Europe and great part of temperate 
Asia and North America is Fragaria vesca, and tins was the 
first species brought under cultivation in the eaiiy part of the 
17th century Later on other species were intiodueed, such as 
F elatior, a European species, the parent sto< k of the hantbois 
strawberries, and csperiallv F vtrgtmana from the United States 
and F chtlotnsts from ( hile from these species, crossed and 
reerossed in various manners, have sprung the vist number 
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of different varieties now enumerated in catalogues, whose 
characteristics arc so inextruabK blendeaf thit the attempt to 
traee their exact parentage or to follow out thiir lineage has 
become impossible The varieties at present cultivated vary 
in the most remarkable degree in size, colour, flavour, shape, 
degree of fertility, season of ripening, liabiliti to disease anei 
constitution of plant Some, as previously stated, varv in foliage, 
others produce no runners, and some vary materially in the 
relative development of their sexual organs, for, while m most 
cases the floviers are in appearance hermaphrodite, at least 
in structure, there is a very general tendency towards a separa- 
tion of the sexes, so that the flowers are males or fema 



Fig I — Wild Striwberrv (Fragana vfsca) | nat «irc in flower 
and fruit, and Dealing a runnci 

as to function, even although they may be pci feet m construc- 
tion This tendency to dioecism is a common characteristic 
among Rosaceae, and sometimes proves a source of disappoint- 
ment to the cultivator, wlio finds his plants barren where he had 
hoped to gather a irop This happens m the United States 
more frequenth' than in Britain, but when recognized can readily 
Ik- obviated by planting male varieties in the vicinity of the 
barren kinds Darwin, m alluding to the vast amount of 
variability m the so-called “ fruit ’ - a change effected by the 
art of the horticulturist m less than three centuries — contrasts 
with this variability the fixity and permanence of character 
presented by the true fruits, or pips, which arc distributed over 
the surface of the swollen axis Ihe will and art of the gardener 
have been directed to the improvement of the one organ, 
while he has devited no attention to the other, which conse- 
quently remains m the same condition as m the wild plant 
Too much stress is not, however to be laid on this point, for 
it must be remembend that the foliage, whu h is not specially 
an object of the gardener’s ^‘selection,’ nevertheless varies 
considerably 

The larger-fruited sorts are obtained by crossing from F 
chilmnii and F vtrgtmana, and the smaller alpines from 
F vesia The alpine varieties should be raised from seeds, 
while the other sorts arc continued true to their kinds by 
runners If new varieties are desired, these are obtained by 
judicious crossing and seeding 

The seeds of the alpnics should he saved from the finest fruit 
ripened early in the summer They may at once be sovin either in a 
sheltered border outdoors or in pots or better in March under glass 
■when they -will pioduce frmts m June of the same year The soil 
should be rich iiid light and the s(eds very slightly covered by 
sifting over them some leaf mould or old decomposed cow dung 
When the plants ippear and ha\ e made five or six leaves they are 
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transplanted to where they are to renvain for bearing The seeds 
»owii in pots may be helped on by gentle heat and when the plants 
sire large enough they are pricked out in hno rich soil, and in June 
transferred to the open ground for bearing, they will produce a 
partial crop in the autumn and a full one in the following season 
The same treatment may be applied to the choicer seedlings of the 
arger-fruited sorts from winch new varieties are expected Amongst 
he best alpine strawberries, to which thename of ' pcr^tual" hasnow 
t>een given are those known as St Joseph and St Anthony of Padua 

The runners of established sorts should be allowed to root in the 
joil adjoining the plants -which should therefore be kept light and 
me, or layered into small pots as for forcing As soon as a few 
eaves are produced on ciich the secondary runners should be stopped 
When the plants ha%e become well-rooted they should at once be 
slanted out They do best m a rather strong loam, and should be 
£ept tolerably moist The scarlet section prefers a rich sandy loam 
Phe ground should be trenched 2 or 3 ft deep and supplied with 
ilenty of manure a good proportion of which should be just lielow 
he roots 10 or 12 in from the surface The plants miy be put 
n on an aver ige about 2 ft apart 

A mulching of strawy manure put between the rows in spring 
«rve 3 to keep the ground moist and the fruit clean as well as to 
ifforcl nouiishment to the plants Unless recjuired the runners are 
ut off early in order to promote the swelling of the fruit The 
ilants are watered during dry weather after the fruit is set and 
(CCdsionally till it begins to colour As soon as the fruit season is 
•ver, the runners are again removed and the ground hoed and r ikod 
I he plantation should be renewed every second or third ye,ir, or 
ess frequently if kept free of runners if the old leaves arc cut 
way after the fruit has been gathered and if a good top-dressing 
if rotten dung or leaf-mould 13 applied A top dressing of lo<im is 
•eneficial if appliesl before the plants begin to grow in spring but 
flcr tliat period they should not be disturbed during the summci 
ithcr at root or at top If the plants produce a large number of 
lower scapes each should if fine largo fruit is desired h ive them 
educed to about four of the strongest The lowest blossoms on 
he scape will bo found to produce the largest earliest and best 
ruits The fruit should not be gathered till it is quite ripe and 
hen if possible it should be quite dry, but not heated by the sun 
hose intiudtd for preserving irc best taken without the stalk and 
he e ily V 

Forcing — Tlie runners propagated for forcing are layered into 
in pots filled with rich soil, and hdd him by a piece of rafha a peg 
r stone If kept duly watered they will soon foim in<lt pendent 
ilants The earlier they ire secured the bettir When firmly 
exited they m removed ind trinsferred into well drained 0 in pots 
f strong wdl cnnchid loam the sod being rammed firmly into the 
ots, winch are to be set m an open airy place In severe frosts 
hoy should lie covered with dry littei or bracken but do not 
cccssanly require to be placed under gUss fhey are moved into 
he forcing houses as required The mam points to be kept in v lew 
1 forcing strawberries arc first to have strong slockv plants the 
sives of which have grown sturdily from being well exposed to light 
nd secondly to grow them on slowly till Iruit is set When they 
re first intrexluced into heat the temperature should not exceed 45® 
r 50° by fire heat and air must be fre'ely admitted, should the 
aves appear to grow up tlun and delicate less fire heat and more 
ir must be given but an average tempeiature ot 55° by day may 
e alloweel and continued vvliile the pt.inls arc in flower When 
he fruit IS et the he it may be gradually increased till at the 
ipining period it stands at 05® and oecasionallj at 75® by sun heat 
vhile the fruit is swelling the plants should never be allowed to gel 
ry but when it liegins to colour no more water should be given than 
I absolutely requisite to keep the leaves from flagging The pi ints 
hould be removed from the house as soon as the crop is gathered 
he forcid plants propcrlyhardencd make first-rate outdoor planta- 
lons and it put out early in summer, m good ground wiU often 
roiluce a useful autumnal crop 



Fig 2 — Sphaerotheca humuh, Hop and Strawberry Mildew 


Small portion of surface of hop leaf showing the fructification or 
enthecia (p) of the fungus attached to the surface , h a hair 
f the leaf surface ( x 200 ) i , A single pcnthecium bursting, 
, a chain of spores or conidia (i and 2 x 400 ) 


Diseases — The most troublesome fungoid attacks to which the 
strawlierry is subject are mildew and leaf-spot The former, like 
all mildews attacks the leaves and ^reads to the fruit these being 
covered with the white mycelium The fungus is identical with tliaf 
causing mildew m hops ( Sphaerotheca hutmth) and its development 
IS greatly furthered by exposure of its host to cold draughts or low 
night temperatures Spraying the foliage with potassium sulphide 
(J oz to I gallon of water) should hold it in check, but the plants 
should not be sprayed w hen the fruit is developing The leaf- 
spot " IS caused by the fungus Sphaerella fragartae The first 
symptom of this attack is the appearance of small, circular white 
spots on the leaves, having a broad, definite, dark reddish margm 



From George Massee s Tertbook of Plant Dnemes bj permisdon of T)ucl worth fk Co 
Fig 3 — bphaeretla fragartae 

J, Strawbeny leaf showing diseased spots 

2, Ascus with eight spores from a perithccium ( X 300 ) 

3, Sjjorcs or ronidia of the Ramularta stage (X 300 ) 

On these spots a whilish mould (lormtily considered to be a distmct 
species under the mme Ramularta tulasnei) develops and this is 
followed later by the perfect form of the fungus tlu fruits of which 
appear to the naked eye as small blaek spots seated on the white 
dead spot on the leaf Potassium sulphide may be used as for the 
mildew or perhaps better Bordeaux mixture It has been recom 
mended to cut off the leaves after fruiting and burn the beds over so 
as to destroy the fungus in the leaves 

The grubs of the cockchafer [Mclolontha vulgarn) and the rosc- 
chafer {Cetonia aurata) fiequently teed upon the roots of the straw 
berry and do consideiablc damage while the 1 irvae of the garden 
swift moth {Hepialus) behave in a similar way The imago of 
Cetoma aurata also frequently dantuiges the flowers of the strawberry 
by devouring their eentres and is often troublesome in this way 
in foreing houses particularly The c irnivorous ground beetles 
particularly Pterostichus mgra and Harpalu'i rufimanus when the 
fruit IS ripe attack it it night returning to the soil m the davdime 
They are to be caught by jilacing jars containing some attractive 
matter sueh as meat and water, at intervals about the bids with 
their mouths sunk level with the surface of the soil Millepedes also 
are often found in the ripe fruit but occur mostly wherp the soil is 
very rich in org inie matter and poor in lime 

STREATHAM, a large residential district in the south of 
London, England, within the munitipal borough of Wands- 
worth The name appears to indicate its position on an ancient 
“ street ” or highway According to Domesday, Streatham 
mcluded several manors, two of which, Tooting and Balham 
(to follow the modern nomenclature), belonged to the abbot of 
St Mary de Bee m Normandy One of several public grounds 
m the neighbourhood of Streatham is called Tooting Bee 
Common The parish church of St Leonard, Streatham, contains 
among its memorials that of Henry Thrale (d 1781), with an 
inscription by Samuel Johnson, who was a constant visitor at 
Thrale’s house, Streatham Park, which is no longer standing 
STREATOR, a city of La Salle county, Illinois, USA, on 
the Vermilion river, in the N part of the state, about 95 m. 
SW of Chicago Pop (1890), 11,414, (1900), 14,079, of whom 
3740 were foreign-born, (1906 estimate), 15,771, land area, 
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2 97 sq m It is served by the Atchison, Topeka & Santa 
F6, the Chicago, Burlington & Quincy, the Chicago & Alton, 
the Chicago, Indiana & Southern and the Wabash railways 
Streator has a public library and a Chautauqua auditorium 
It IS m the Vermdion coal legion, and clay for bnik and tile is 
abundant in its vicinity The city’s manufactures include 
glass, brick, tile, foundry and machine-shop products, &c 
In 1905 the factory product was valued at $1,888,894, being 
51 4 % greater than m 1900 Streator was laid out m 1868, 
was incorporated as a village m 1870 and was chartered as a 
city in 1882 

STREET, GEORGE EDMUND (1824-1881), English architect, 
was born at Woodford in Essex on the 20th of June 1824 He 
was the third son of Ihornas Street, solicitor, by his second 
wife, Mary Anne Millington George went to s( hool at Mitcham 
in about 1830, and later to the Camberwell collegiate school, 
which he left m 1839 Fur a lew months he was m his father s 
business in Philpot Lane, but on his father’s death he went to 
live with his mother and sister at Exeter There his thoughts 
first turned to architecture, and m 1841 his mother obtained a 
place lor him as pupil in the office ol Mr Owen Carter at Win- 
chester Afterwards he worked for five years as an “ impiovcr ” 
with Sir George Gilbert Scott m London At an carlv age 
Street beiamc deeply interested m the punciples of Gothi< 
architecture, and devoted an unsparing amount of time and 
labour to studying and sketching the finest examples of medie\al 
buildings in Englmd and on the Continent His fiist com- 
mission was for the designing of Biscoray Church, Cornwall 
In 1849 he took an office of his own He was a druightsman of 
a ver\ high order, his sketches are masterpieces of spirit and 
brilliant touch In 1855 he pulilishcd a vciy careful and well- 
illustratcd work on The Bnck and Marble Architecture of Northern 
Italy, and m 18615 a book on The Gothic Architecture of Spam, 
with very beautiful di nvings bj his own hand Strei t’s personal 
taste led him in most cases to select for his design the 13th- 
century Gothic of England or France, his knowledge of which 
was \tr\ great, especially in the skilful use of rich mouldings 
By fir the majority of ihe buildings elected by him were for 
eccle ,1 istu al uses, the chief being the convent of East Grinstead 
the theological ( ollegc at Cuddesden and a very large number of 
churches, such as St Philip and bt James’s at Oxfoid, St John’s 
at lorquay, All Snnts’ at Clifton, St Saviour’s at Eistbournc, 
St Margaret’s at I iverpool and St Mary Magdalene , Paddington 
His largest works were the navt of Bristol Cathedral, the choir 
of the cathedial of Christ Church in Dublin, and, ibove all, the 
new courts of justice in T ondon The competition for this was 
prolonged and much diversity of opinion was expressed Ihus, 
the judges wanted Street to make the exterior arrangements 
and Btrry the mtciior, while a special committee of lawyers 
recommended the designs of Alfred Waterhouse In June 
1868 however, Street wis appointed sole architect, but the 
building was not complete at the time of his death m December 
i8Sr Street was elected an issoc latc of the Ro\al Academy 
m 1866, and R A in 1871, at the time of his death he was 
professor o^arehiteetuic to the Roval Academy, where he had 
delivered a very interesting course of lectures on the develop- 
ment of medieval architecture He was also president of the 
Ro) al Institute of Bi itish Aichitects He w rs a member of the 
Royal Academy of Vienna, and m 1878, in reward for drawings 
sent to the Pans Exhibition, he was made a knight of the Legion 
of Honour Street was twice married, first on the T7th of June 
1852 to Mariquita, second daughter of Robert Proctor, who 
died in 1874, and secondly on the nth c f January 1876 to Jessie, 
second daughter of William Holland, who dud m the same year 
The architect’s own death, on the i8th of December 1881, was 
hastened by overwork and professional worries connected with 
the erection of the law courts He was buried on the 29th of 
December in the nave of Westminster Abbey 
STRELITZ (Strjeltsi), a body of Russian household troops 
originally raised by the tsar Ivan the Terrible in the middle 
of the i6th century They numbered 40,000 to 50,000 infantry, 
and formed the greater part of the Russian armies m the wars 


of the i6th and 17th centuries They were a fierce and ill- 
disciplined forte, individually brave and cruel m war, and 
almost ungovernable in peace Their mutinies s,cre frequent 
and dangtrous, and at last, m 1682, an unusually serious out- 
break ltd Peter the Great to compass the abolition of the 
force The Strelitz were gradually drawn to the western frontier 
of Russia, and in 1698 they rose m mutiny for the last tune 
Crushed in battle by Peter’s general, Patrick Gordon, thts 
ceased to exist as a military force, and about 2000 of them who 
fell into the hands of the tsar were barbarously tortured and 
put to death 

STRENGTH OP MATERIALS, that part of the theory of 
engineering which deals with the nature and effects of stresses 
in the parts of engineering structures Its principal object 
IS to determine the proper size and form of pieces which ha\e to 
bear given loads, or, conversely, to determine the loads which 
can lx safclv applied to pieces whose dimensions and arrange- 
ment are already given It also treats of the relation between 
the applied loads and the changes of form which they cause 
The subject comprises experimental investigation of the pro- 
perties of materials as to strength and elasticitv, and mathe- 
matical discussion of the stresses m ties, struts, beams, shafts 
and other ehments of structures and mat hines 

Stress IS the mutual action between two bodies, or between 
two parts of a body , whereby each of the two exerts a forte 
upon the other Thus, when a stone lies on the ground there 
is at the surfiee of contatt a stress, one aspect of which is the 
force dirceted downwards with which the stone pushes the 
giound, and the other aspect is the eeju il force directed upwards 
with which the ground pushes the stone A bodv is said to be 
in a state of stress when there 1 . t stress between the two parts 
which he on opposite sides of an imaginary' surface of section 
A pillar or block supporting a weight is in a state of stress 
because at any cross section the part above the section pushes 
dovcn against the part below, ind the part below pushes up 
against the part above A strctdied rope is in a state of 
stress, because at any cross section the part on caih side is 
pulling the part on the other side with a force in the direction 
of the rope s length A plate of metal th it is being cut m a 
she iring madiine is in a state of stress, because at the place 
wlitre It IS about to give wav the portion of metal on either 
s do of the plane of shear is tending to drag the portion on the 
other side with a force m that piano 

Normat and t anient lal S(res <! — In a solid bodj' which is in a 
state 0 } stress the cliuction of sticss at an imaKinary surface of 
division may be noi mal oblique or t ingential to the surface When 
oblique it IS conveniently treated as consisting of a normal and a 
tangential component Normal stress may be cither push (com- 
pressive stress) or pull (tensile stress) Stress which is tangential 
to the surf ice is called sluaiing stnss Oblique stress may be 
regarded as so much push or pull along with so much shearing stress 
rile imount of sticss per unit of surface is called the intensity of 
stiess Stress is said to be uniformlv distributed over a surface 
when each fraction ot the area of suifaec bears a con csponding 
fraction of the whole stress If a stress P is uniformly <listrihuted 
over a plane surfact of area S the mlinsity is I’/S if the stress is 
not uniformlv distributed the intensity it iny point is JiysS 
where 8P is the amount of stnss on an indefinitely smill area 5S 
at the point considered hor practical purposes intensity of stress 
is iisuill\ expressed in tons weight per square inch pounds weight 
per square inch or kilogr immes weight per square milhraelre or per 
square centimetre 

Stmpte Longitudinal Strive — Tlu simplest possible state of stress 
IS that of a short pillar nr block compressed b\ opposite forces applied 
at its ends or that of a stretched rope or other tio In these eases 
the stress is wholly in one direction that of the length These 
St ites may lie elistinguished is simple longitudinal push and simple 
longitudinal pull In them there is no stress on planes parallel to 
the direction of the applud forces 

Compound ^tre^i — A more complex state of stress occurs if the 
block IS compressed or ( xtended by forces applied to a pair of oppo 
Site sides as well as by forces applied to its ends — that is to say if 
two simple longitudinal stresses in elitterent directions act together 
A still more complex state occurs if a third stress be applied to the 
remaining pair of sides It may be shown (set Fiasticity) that 
any state of stress which can possibly exist at any point of a body 
may be produced by the joint action of three simple pull or push 
stresses in three suitably chosen directions at right angles to each 
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other Thee« three are called principal stresses aiid their directions 
are called the axes of principal stress These axes have the impor- 
tant property that the intensity of stress along one of them is greater, 
and along another it is less than in any other direction These are 
called respectively the axes of greatest and least principal stress 
Resolutton of Stress — Returning now to the case of a single simple 
longitudinal stress let A15 (fig i) be a portion of a tie or a strut 
which IS being pulled or pushed in the direction of 
the axis AB with a total stress P On any plane 
CD taken at right angles to the axis we have a 
normal pull or push of intensity p =« P/S S being 
the area of the normal cross-section On a plane 
EF whose normal is inclined to the axis at an 
angle e we have a stress still in the direction of the 
axis and therefore oblique to the plane EF of 
intensity P/S' where S' is the area of the surface 
EF, or S/cos 0 The whole stress P on EF may 
be resolved into two components one normal to 
EF and the other a shearing stress 
tangential to EF The normal com- 
ponent (P„ fig *) is Pcosfl, the 
tangential component (P/) is Psin^ 

Hence the intensity of normal pull or 
push on TF, or /> , is /) cos® 6 and the 
intensity of shi^anng stress FF or pt 
IS p sin 6 cos e This expression makes 
n when B =« 45° surfaces inclined at 
’ to the axis are called surfaces of maximum 




Fig 2 


Fio 

p, a maximum when B 
45'“ 

shearing stress, the intensity of shearing stress on 

them is \p 

Combination of 1 wo Simple Pull or Push Stresses at Right Angles to 
One Another — Suppose next that there are tuo principal stresses 
„ m other words lliat in addition to 

the simple pull or push stress of 
fig I there is a second pull or push 
stress acting at right angles to it 
as in fig 3 Call these P^ and Pj, 
res^ctively On any incUncd 
surface Er there will be an in 
tensity of strc*5s whose normal 
component p^ and tangential com- 
ponent pt are found liy summing 
up the effects due to P, and P, 
separately Let pj^ and ty be the 
intensities of stress proeluccd by 
Pv and Py respectively on plants 
perpendicular to their own direc- 
tions Then 

p„ — P,. cos- 9 + pji sin® B, 
pt — (/), — p^) sin B cos B 
B being the angle which the normal to the surface makes with the 
direction of P, 

The t ingential stress pt becomes a maximum when 9 is 45® and 
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Its value then is 


Max /)/ — i (/>, — py) 


If in addition there is a third principal stress P, it will not pro<luee 
any tahgeatial component on pi luts perpendicular to the plane of 
the figure Hence the above expression foi the maximum tangential 
str«s|i(.Will ‘'fill ^pply extend this result so as to reach 

the k|lfi|Ktant general proposition that m any umditioii of stress 
wha^f39ntho maximum Intensity tif shearing stress is equal to one 
half difference between the greatest and least principal stresses 
and occurs on -surfaces inclined at 45° to them 

iQ State of Simple Shear — A spe- 

cial case of gicat importance 
occurs when there are two prin- 
^ eip il stresses only e<iual in 
Q m«ignilude and opposite in sign , 
in other woids when one is a 
simple push anel the other a 
simple pull Ihcn on surfaces 
inelmeel at 45® to the ixes of 

E ull anel push there is nothing 
ut tangenlivl stress, for pH~o, 
and this intensity of tangeiiti J 
stress IS numerically ixinal to 
Px or to Py This conehtion eif 
stress is cddlcel a st ite of simple 
shear 

The state of simple shear may 
also be arrived at in another way 
Let an elementary cubical part of any solid body (fig 4) have tangen- 
tial stresses yo applied to one pair of opposite faces A cuid B and 
equal tangentm stresses appheci to a second pair of faces C and D, 
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Fig"! 3 4 5 6. 15, ib r?, r8 19, 20 23 24 and 25 are from 
Ewing’s Strength of Materials, by permission of the Cambridge 
University Press 


as in the figure The effect is to set up a state of simple shear 
On all planes parallel to A and B there is nothing but tangential 
stress and the same is true of all planes parallel to C and D The 
intensity of the stress on both systems of planes is equal throughout 
to the intensity of the stress which was applied to the face of the 
block 

To see the connexion between these two w lys of specifying a 
state of simple sliear consider the equilibrium of the parts into which 
the block m ly be divided by ideal diagonal planes of section To 
balance the forces QQ (fig 3) there must bo normal pull on the 
diagonal plane the amount of which is P Q/*/® But the area of 
the surface over which P acts is greater than tlut of the surface 
over which Q acts in the proportion which I' bears to Q, and hence 
the intensity of P is the same as the intensity of Q 



Q 




Fig 5 


Again, taking the other diagonal plane (fig 6), the same argument 
applies except that here the normal force P required for equilibnum 
IS a push instead of a pull Thus the 
state of stress represented in fig 4 
admits of analysis into two equal prin- 
cipal stresses one of push and one of 
pull actmg in directions at light angles 
to one anotlicr and inclined at 45° to the 
planes of shear stress 

Equality of Shearing Stre’ss tn Two 
Directions — ^No tangential stress can 
exist in one direction without in equal 
inttnsity of tangential stress existing in 
another direction at right angles to the 
first To prove this it is sufficient to 
consider the equilibrium of the clt 
mental y cube of fig 4 The tangential 
forces acting on two sides A and B produce a couple which tends to 
rotate the cube No arrangement of normal stresses on any of the 
three pairs of sides of the cul^ie can balance this couple, that can be 
done only by equal tangential forces on C and D 

Fluid Stress — Another important case occurs when there are three 
principal stresses ill of the samt sign and of equal intensity p The 
tangential components on my planes cancel each other the stress 
on every piano is wholly normal and its intensity is p This is tlie 
only state of stress that can exist in a fluid at icst Decause a fluid 
exerts no statical resistance to shear For this reason the state is 
often spoken of as i fluid stress 
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Strain is the change of shape produced by stress If the 
stress IS a simple longitudinal pull, the strain c onsists of lengthen- 
ing in the direction of the pull, aci ompanied by contrat tion m 
both directions at right angles to the pull If the stress is a 
simple push, the strain consists of shortening m the direition 
of the push and expansion in both directions at right angles to 
that , the stress and the strain are then exactly the rt verse of 
what they are m the ( ase of simple pull If the stress is one of 
simple shearing, the strain consists of a distortion such as would 
be prodiued by the sliding of layers m the direction of the 
shearing stresses 

A material is elastic with regard to any applied stress if 
the strain disappears when the stress is removed Strain 
which persists after the stress that produced it is removed is 
called permanent set For brevity, it is convenient to speak of 
strain which disappears when the stress is removed as elastic 
strain 

Limits of Elasticity — ^Actual materials are generally very 
perfectly elastic with regard to small stresses, and very imper- 
fectly elastic with regard to great stresses If the applied stress 
IS less than a certain limit the strain is in general small m 
amount, and disappears wholly, or almost wholly, when the stress 
is removed If the applied stress exceeds this limit, the strain 
IS, m general, much greater than before, and most of it is found, 
when the stress is removed, to consist of permanent set The 
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limits of stress within which strain is wholly or almost wholly 
elastic are called limits of elasticity 
For any particular mode of stress the limit of elasticity is 
much more sharply defined in some materials than m others 
When well defined it may readil'^ be recognized in the testing 
of a sample from the fact that after the stress exceeds the limit 
of elasticity the strain begins to increase in a much more rapid 
ratio to the stress than before This characteristic goes along 
with the one already mentioned, that up to the limit the 
strain is wholly or almost wholly elastic 


Hooke’s Law — the Imutb of elasticity the strain produced 
by a stress of any one hind is proportional to the stress producing it 
This IS Hooke's law enunciated by him in 1O7O 

In applying Hooke s la-w to the case of simple longitudinal stress 
— such as the case of a bar stretched by simple longitudinal pull — 
wc uuay measure the state of strain by the change ol length per unit 
of original length which the bar undergoes when stressed Let the 
original length be I and let the whole change of length be 8/ when a 
stress IS applied whose intensity p is within the elastic limit Then 
the strain is measured by hljl and this by Hooke's law is propor- 
tional to p This may be written 

8f// -= pIL, 

where E is a constant for the particular material considered The 
same value of E applies to push and to pull these modes of stress 
being essentially continuous, and differing only in sign 

Young’s Modulus — Th.j'i constant E is called the modulus of 
longitudinal extensibility or Young s modulus Its \alue which is 
expicsscd in the same units as arc used to txpress intensity of stress 
may be me isurtd directly by exposing v sample of the material to 
longitudinal pull and noting the extension or indirectly by measuring 
the flcxuie of a loaded be im of the materi il 01 by cxpeiimcnts on 
the fre<iucncy of vibrations It is fn quently spoken of by engineers 
simply as the me)dulus of elasticity but this n imr is too gi neial is 
thtre arc other moduli apphciblc to other modes of stress Since 
L - pl/Sl, the modulus m iv be defined is the r Uio of the intensity 
of tress p to the longitudinal strain 5 /// 

Modulus of Rigtdih — In the cise of simple shearing stress the 
strain miy be me vsured by the ingle by winch each of the fenir 
originally light angles in the sejuare prism of fig ^ is altered by the 
distortion of the prism let tins angle be a in iieliins, then by 
Hooke s law p/^ — C wheie p is the inte iisil^ of she iiing stress and 
C is 1 const int which measures the rigidity of the mateiial C 
IS called the moehilus of rigidity ind is usu illy determined by 
experiments on loision 

Modulus of ( ubic L ompressihiliiv — When time simph stresses 
of equal intensity p and of the s unt sign (all pulls or all pushes) are 
applied in time directions th^ mitcriil (provided it be isotiopic 
that IS to say provided its propel ties are the same in all elircctions) 
suffers change of volume only without distortion of form If the 
volume IS V anel the change eit vedume SV the 1 itio of the stress p 
to the str iin SV/V is eallccl the moehilus eit cubic comprcssibihlj and 
will be denoted by K 

Ot these three moduli the one of most importance in eu 
ginee ling applie vtions is Young's modulus E When a simple longi 
tudiinl pull 01 push of intensity p is ipplied to a piiee the 
longitudin il strim of extension 01 eompre sion is pfL Hus is 
acceunpinied by a literal contraction or expansion in e leh trans- 
verse direction whose amount may bo written ^/erE where <r is tlie 
ratio of longitudinal to lateial strain It is shown in the irticle 
LLAbTicirv, that for an isotropic material 


r _ dCK 
SK + C 


and 


2(i K -E C) 
iK — 2C 


Plastic strain — Beyond the limits of elasticity the relation of 
strain to stress becomes very indefinite Materials then exhibit 
to a greater or less degree the property of plasticity The strain is 
much atfected by the length of time during which the stress has been 
in operation, and reaches its maximum for any assigned stress 
only after i long (perh ips an indefinitely long) time I inally when 
the stress is sufficiently incre^ised the ratio of the increm< nt of strain 
to the increment f)f stress becomes indehiutely great if time is given 
for the stress to take effect In other words the substance then 
assume s what may be called i completely plastic state, it flows under 
the applied stress like a viscous liquid 

Ultimate Strength — The ultimate str< ngth of a material with regard 
to any stated mode e>f stress is the strcs-> require el to produce rupture 
In reckoning ultimate strength however engineers take not the 
actu il intensity of stress at which rupture occurs, but the value 
which this intensity would hav e reacheef h id rupture ensued without 
previous alteration of shape Thus if a bar whose ongmal cross- 
section IS 2 sq m breaks under a uniformly distributed pull of 60 
tons the ultimate tensile strength of the material is reckoned to be 
30 tons per square inch although the actual intensity of stress which 
produced rupture may have been much greater than this, owing to 
the contraction of the section previous to fracture The convenience 


of this usage will be obvious from an example Suppose that a 
piece of mitt nil of the same quality be used in a structure under 
conditions which cause it to beir a simple pull of (> tons per square 
inch, we conclude at once that the actual lo id is ont fifth of that 
which would cause niiiture irrespective of the extent to which the 
mitenal might contract in section if ovirstrained Hie stresses 
which occur in engineering practice are, or ought to be in 
all cases within the limits of elasticity and within these limits 
the change of cross section caused by longitudinal pull or push is 
so sm ill that it mav be neglected in reckoning the intensity of 
streois 

UUunite tensile slicngth and ultimate shearing strength are 
well defined, since these modes of stress (simple pull and simple 
shianng stress) lead lo distinct fractme if the stiess is suflieiently 
increased lender eompre ssion some materials yield so continuously 
that their ultimate strength to resist compression can scarcely be 
spe*cilie<l, others show so distinet a fractme by crushing that their 
compressive strength m i> be determined with some prccibion 

Some of the materials used 111 engineering notably tunber and 
wrought iron are so tar from being isotropic that their strength 
13 widely different for stresses in different directions In the case 
of wrought iron the process of rolling dcveleips a fibrous structure 
on account of the presence of streaks of slag which become inter- 
sptrseel with the metal in puddling, and the tensile strength of a 
rolled plate is found to be consielerablv greater in the direction 
of rolling than across the plate Steel plates being rolled from a 
nearly heimogeneous ingot liave ne irlv the same strength in both 
directions provided the piocess of lolling is completed it a tempera- 
ture high enough to allow lecivsi ilh/atum to taki place in cooling 
Cold rolled or cold-di iwn met il is not isotropic because the crystals 
of which it ismiele up hive been elongated in one direction by 
the process but isotrojiv m ly be restored by heating the piece 
sufficiently to allow the eryst ils to re form 

Permtssible Working Stress — In applying a knowledge of 
the strength of materials to determine the proper sizes of parts 
in an engineering strut Unt we have to estimate a permissible 
working stress This is based partly on spti 1 il tests and partly on 
t xpenent e of the h« h iviour of tht m iltri \] when used m simil ir 
strut tures The wtirking stress is nrth so much as onc-third 
of the ultimate strength, it is more ttimmonl)'^ one-fourth or 
onc-fifth and in some t ises esptdilly^ where the Itiads to be 
btirnc are liablt to rovt rsal or to inut h t h ingt it m iv be prudent 
to m ikt the working strt ss even less than this 

Factor of Safety The ratiti tif the ultimate strength to the 
working stress is t died the f u tor of safety Ihe fat tor should 
in gineril lie suth is lo bring tht working stress within tht limit 
of chstKiU ind even to Itavt within that limit a margin wliieh 
will bt imple enough to <o\cr such contingencies as imperfec- 
tion in tlu th oi\ on whith tht taliulition of tin working stnss 
IS foundtd, lukof iiniformit\ in the nnttnal itsdf, untertainty 
in the estimation of loids, imperfei turns of workmanship which 
may tausc the attual dimensions to fell short of those that hive 
been spet ified, alter itions arising from wear, rust and so forth 
An important distinttion has to bt driven in this tonntxion 
between steady or “ dt id ” loads and lo ids which are subject 
to variation and espetially to reversal With the formcT the 
working stress mav reith or pass the elastu limit without 
destroying the structure, but in a pitte subject to revenals a 
stress of the same magnitude would lead mtvitahly to rupture, 
and hence a larger margin should he left to ensure that in the 
latter case the elistic limit shall not (ven be approached 

It is III f u t the clastic limit rather than the ultimate strength 
of the material on which the question mainly depends of how 
high the working stress may afely he allowed to rise m any 
particular conditions as to mode of loading and accordingly 
it becomes a matter of much prictical importance to determine 
by tests the amount of stress which ran be home without per- 
manent strain brom an engineering point of view the struc- 
tural merit of a materi.il, especialK when variable loads and 
possible shocks have to be sustained, depends not onh on the 
strength but also on the extent to which the material will bear 
deformation without rupture This c haractenstic is shown 
m tests made to determine tensile strength by the amount of 
ultimate elongation, and also by the contraction of the cross- 
section which occurs through the flow of the metal Ixfore rup- 
ture It js often tested m other ways, such as by bending and 
unbending bars m a circle of specified radius, or by examining 
the effect of repeated blows Tests by impact are generally 
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made by causing a weight to fall through a regulated distance 
on a piece of the material supported as a beam 

Tests of Strength — Ordinary tests of strength are made by 
submitting the piece to direct pull, direct compression, bending 
or torsion lesting machines are frequently arranged so 
that they may apply any of these four modes of stress, tests by 
direct tension are the most < ommon, and next to them come 
tests by bending When the samples to be tested for tensile 
strength are mere wires, the stress may be applied directly by 
weights, for pieces of larger section some mechanical multi- 
plication of force becomes necessary Owing to the plas- 
ticity of the materials to be tested, the applied loads must 
be able to follow considerable change 'of form in the test-piece 
thus m testing the tensile strength of wrought iron or steel 
provision must be made for taking up the large extension of 
length which 0( curs before fracture In most modern forms of 
large testing machines the loads are applied by means of hydraulic 
pressure acting on a piston or plunger to which one end of the 
speitmen is secured, and the stress is measured by connecting 


lever The lower holder is jointed to a cross-head C, which is 
connected by two vertical screws to a lower cross-head B, upon 
which the hydraulic plunger shown in section m fig 7 exerts 
its thrust G IS a < ounterpoise which pushes up the plunger 
when the water is allowed to escape H>draulic pressure may 
be applied to the plunger b) pumps or by an accumulator 
In the present instance it is applied by means of an auxiliary 
plunger Q, which is pressed by screw gearing into an auxiliary 
cylinder Q is driven by a belt on the pulley D This puts 
stress on the specimen, and the weight W is then run out along 
the lever so that the lover is just kept floating between the stops 
E, E Before the test-piece is put in th6 distance between the 
holders is regulated by means of the screws connec ting the upper 
and lower cross-heads C and B, these screws being turned by a 
handle applied at F The kmfe edges are made long enough to 
prevent the load on them from ever exceeding 5 tons to the linear 
mch To adapt a machine of this class for tests in compression, 
a small platform is suspended like a stirrup by four rods from the 
weigh-beam, and hangs below the cross-head, which is pulled 



the other end to a lever or system of levers provided wii h adjust- I 
able weights In small machines, and also in some huge ones, 
the stress is applied by screw gearing instead of b\ hydraulic 
pressure Springs are sometimes used instead of weights to 
measure tht stress, and another plan is to make one end of the 
specimen act on i diaphragm forming part of a hydrostatic 
pressure gauge 

Single-lever Testing Machine — Figs 7 and 8 show an excellent 
form of single lever testing machine designed bv J H Wick- 
steed {Proc Inst Mech Eng , August 1883) in which the stress 
is applied by an hydraulic plunger and is measured by a lever 
or steelyard and a movable weight Ihe illustration shows a 
30-ton machine, but machines of similar design are in common 
use which exert a force of 100 tons or more AA is the lever, 
on which there is a graduated sc ile The stress on the test- 
piece 1 IS measured by a weight W of i ton (with an attached 
vernier scale), which is moved along the lever by a screw-shaft 
S, this screw-shaft is ^Jriven by a belt from a parallel shaft R, 
which takes its motion, through bevel-wheels and a Hooke’s 
joint m the axis of the fulcrum, from the hand-wheel H 
(The Hooke s lomt in the shaft R lo shown in a separate sketch 
above the lever in fig 8 ) The holder for the upper end of the 
sample hangs from a knife-edge j m from the fulcrum of the 


clown w hen the hydraulic cylinder is put in action The arrange- 
ment IS that of two stirrups linked with one another, so that 
when the two pull against each other a block of material placed 
between them becomes compressed For tests in bending one 
of the Stirrups, namely, the platform which hangs from the 
wcigh-btam, is made some 4 or 1; ft long, and Carrie’S, two knife- 
edge supports at its ends on whu h the ends of the piece that is 
to be bent rest, while the cross-head presses down upon the 
middle of the piece In both cases the force which is exerted is 
measured by means of the weigh-beam and travelling weight, 
just as m the tension tests To apply the force continuously, 
without shock, and either quickly or slowly at will, a very con- 
venient plan is to use an hydraulic mtcnsifier, consisting of a 
large hydraulic piston operatmg a much smaller one By 
gradually admitting water to the large piston from any con- 
venient source under moderate pressure, such as the town water 
mains, a progressively increased pressure is produced m the 
fluid on which the small piston acts, and this fluid is admitted 
to the straining cylinder of the machine One of the advantages 
of the vertical type of machine, with its single horizontal lever, 
IS the facility with which the correctness of its readings may be 
xerified The two things to be tested are (i) the distance 
between the knife-edges, one of which forms the fulcrum of the 
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weigh-beam and from the other of which the shackle holding the 
upper end of the specimen is hung, and (2) the weight of the 
travelling poise The weight of the poise is readily ascertained 
by using a supplementary known weight to apply a known 
moment to the beam, and measuring how far the poise has to 
be moved to restore equilibrium The distance between the 
knife-edges is then found by hanging a known heavy weight 
from the shackle, and again observing how far the poise has to 
be moved Another examph of the single-lev cr type is the 
Werder testing machine, much used on the continent of Europe 
In It the specimen is horizontal, one end is fixed, the other 
IS attached to the short vertical arm of a bell-crank lever, 
whose fulcrum is pushed out horizontally by an hvdraulic rim > 
Multtple-lever Testing Machines — In many other testing 
machines a system of two, three or more levers is employed to 
rt duce the force between the specimen and the measuring weight 
In most cases the fulcrums are fixed, and the stress is applied to 
one end of the specimen by hydraulic power or by screw gear- 
ing, which takes up the stretch, as in the single-Iever machines 
already described David Kirkaldy, who was one of the 
earliest as well as one of the most assiduous workers in this field, 
applied in his 1,000,000 lb machine a horizontal hydraulic press 
directly to one end of the horizontal test-piece The other end 
of the piece was connected to the short vertical arm of a bell- 
crank lever, the long arm of this lever was horizontal, and was 
connected to a second lever to which weights were applied 
Machines have been emplo} cd in which one end of the speci- 
men IS held m a fixed support, an hydraulic press acts on the 
other end, and the stress is ewh ulated from the pressure of fluid 
in the press, this being observed by a pressure-gauge Mac hinc^ 
of this class are open to the obyious objection that the friction 
of the hydraulic plunger causes i large and ycry uncertain 
difference between the force exerted by the fluid on the 
plunger and the force exerted bv the plunger on the speci- 
men Tt appears, however, that in the ordinary conditions of 
packing the friction is vcr> nearle propoitionil to the fluid 
pressure, and its effect may therefore be allowed for with some 
exactness The method is not to be recommended for work 
requiring precision, unless the plunger be kept in constant rota- 
tion on its own axis during the test, in which ease the effects 
of friction are almost entirely eliminated 
Diaphragm Testing Machines — In another class of testing 
machines the stress (applied as before to one end of the piece, 
b> gearing or by h>draulie pressure) is mexsured by connc^ctmg 
the other end to a flexible diaphragm, on which i hc|ui(i 
acts whose pressure is determineei by a gauge Fig 9 shows 



riujinisscts testing machine, m which one end of tlie speeimcn 
is pulled by an hydraulic press A The other end acts through 
a bell-crank lever B on a horizontal diaphragm k, consisting 
of a metallic plate and a flexible ring of india-rubber The 
pressure on the diaphragm causes a column of mercury to rise 
in the gauge-tube D The same principle is applied m the 
remarkable testing machine of Watertown arsenal, built in 
1879 by the U S government to the designs of A H. Emery 
This IS a horizontal machine, taking specimens of any length up 

5 Maschme zutn Prufen d Testiskeit d Matenalen S.c (Munich 
1882) 


to 30 ft , and exerting a pull of 360 tons or a push of 480 tons 
by an hydraulic press at one end The stress is taken at the 
other end by a group of four large vertical diaphragm presses, 
which communicate by small tubes with four similar small 
diaphragm presses in the scale case The pressure of these 
acts on a system of levers which terminates m the scale beam 
The joints and bearings of all the levers are made fnctionlcss 
bv using flexible steel connecting-plates instead of knife-edges 
The total multiplication at the end of the scale beam is 420,000 - 
Stress-strain Diagrams — The results of tests are very com 
monly exhibited bv means of stress-strain diagrams, or diagrams 
showing the relation of strain to stress A few typical diagrams 
for wrought iron and steel m tension are given m fig 10, the 
data for which art taken from tests of long rods by Kii kaldy ® 
Up to the elastic limit these diagrams show sensibly the same 
rate of extension for all the materials to which they refer Soon 
after the limit of elasticity is passed, a point, which has been 
tailed by Sir A B W Kennedy the yield-point, is reached. 



which IS marked bv a very sudden extension of the specimen 
After this the extension becomes less rapid, then it continues 
at a fairly regular and gradually increasing rate, near the point 
of rupture the metal again begins to draw out rapidly When 
this stage is reached rupture will occur through the flow of the 
metal, even if the load be 
somewhat decreased The 
I diagram mav m this wav be 
I made to come back towards 
the line of no load, by with- 
drawing a part of the load 
as the end of the test is 
approached 

Fig II IS a stress-strain 
diagram for cast iron in ex- 
tension and compression, 
taken from baton Hodg- 
kinson’s experiments ’ The 
extension was measured on 
a rod 150 ft lotig , the 
(ompression was also mea- 
sured on a long rod, which 

® See Report of the U S Board appointed to test Iron ^teel and other 
Metals (2 vols i88i) Tor full details of the Emerv machine, see 
Report of the U S Chief of Ordnance (188^) app 24 

Experiments on the Mechanical Properties of Steel by a Committee 
of Civil Engineers (London 1808 and 1870) 

* Report of the Commissioners on the Application of Iron to Railway 
Structures (1849) 
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was prevented from buckling by being supported m a trough 
with partitions The full line gives the strain produced by 
loading, It IS continuous through the origin, showing that Young’s 
modulus IS the same for pull and push (Similar experiments 
on wrought iron and steel in extension and compression have 
given the same result ) The broken line shows tlie set produced 
by each load Hodgkinson found that some set could be de- 
tected after even the smallest loads had been applied This is 
probably due to the existence of initial internal stress in the 
metal, produced by unecjually rapid cooling in different por- 
tions of the cast bar A second loading of the same piece 
showed a much closer approach to perfect elasticity The 
elastic limit is, at the best, ill defined, but by the time the 
ultimate load is reached the set has become a more considerable 
part of the whole strain The pull curves in the diagram 
extend to the pomt of rupture, the compression curves are 
drawn only up to a stage at which the bar buckled (between 
the partitions) so much as to affect the results 

Autographic Recorders — Testing machines are sometimes 
fitted with autographic appliances for drawing strain diagrams 
When the load is measured by a weight travelling on a 
steelyard, the diagram may be drawn by cxinnectmg the 
weight with a drum by means of a wire or cord, so that 
the drum is made to revolve through angles proportional to the 
travel of the weight At the same time another wire, fastened 
to a clip near one end of the spec imen, and passing over a 
pulley near the other end, draws a pencil through distances 
proportional to the strain, and so traces a diagram of stress 
and strain on a sheet of paper stretched round the drum ^ 
In Wuksteed’s autogriphu recorder the stress is determined 
by reference, not to the load on the lever, but to the pres- 
sure in the hydraulic cylinder by which stress is applied Ihe 
mam cylinder is in tommunic ition with a small auxiliary 
hydraulic cylinder, the plunger of which is kept rotating to 
avoid friction at its packing This plunger abuts against a 
spring, so that the distance through which it is pushed out 
varies with the pressure in the main cylinder A drum 
covered with paper moves with the plunger under a fixed 
peneil, and is also aiusecl to rotate by a wire from the specimen 
through distances proportion il to the strain The scale of loads 
IS calibrated bv occasional reference to the weighted lever - 
In Kennedy’s apparatus autographic cliagnims irc drawn 
applying the stress to the test-piece through an elastic master- 
bar of larger section Ihc maslcr-lur is never strained bc>ond 
its elastic limit, and within that limit its extension furnishes an 
accurate measure of the stress, this gives motion to a pencil, 
which writes on a paper moved by the extension of the test 
piece®* In R H Thurston’s pendulum machine for torsion 
tests, a r^m attached to the pendulum moves a pencil threjugh 
distances proportional to the stress, while a paper drum attached 
to the other end of the test-piece turns under the pencil through 
distances proportional to the ingle of twist 

Strain beyond the Elastic Limit Iniluence of 7 ime — In testing 
a plastic material such as wrought-iron or mild steel it is found 
that the behaviour of the metal depends very materially on the 
time rate at which stress is applied When once the elastic 
limit is passed the full strain corresponding to a given load is 
reached only after a perceptible time, sometimes even a long 

1 For descriptions of these and other t^pts of autographic recorder 
see a paper by Professor W C Unwin, On the Employment of 
Autographic Rexords in fcbUng Materials " Journ Soc Arts (teb 
i88(>) , alho Sir A U W Kenned) s piper On the Use and Equip- 
ment of Engincxinng laboratories Proc Inst Civ Fng (iSSb) 
which contains much valuable information on the whole subject of 
testing and testing machines On the general subject of tests see 
also Adolf Martens's Handbook of Testing Materials irons by G C 
Henning 

^ Proc Inst Mech Eng (i880) An interesting feature of this 
apparatus is a device for preventing error m the diagram through 
motion of the test-piece as a whole 

•* Proc Inst Mtch Eng (i88t>), also Proc Inst Civ Eng vol 
Ixxxviu j^ |s(i88b) 

•* T]\\irSfem*il'"Malertals of Engineering pt n For accounts of 
work done With this machine see 7 ro«* Amer Soc Civ Eng (from 
1870) , also Report of the American Board cited above 


time If the load be mereased to a value exceeding the elastic 
limit, and then kept constant, the metal will be seen to draw out 
(if the stress be one of pull), at first rapidly and then more slowly 
When the applied load is considerably less than the ultimate 
strength of the piece (as tested m the ordinary way by steady 
increment of load) it appears tltat this process of slow extension 
comes at last to an end On the other hand, when the applied 
load IS nearly equal to the ultimate strength, the flow of the metal 
continues until rupture occurs Ihen, as in the former case, 
extension goes on at hrst quickly, then slowly, but finally, 
instead of approaching an asymptotic limit, it quickens again 
as the piece approaches rupture The same phenomena are 
observed m the bending of timber and other materials when in 
the form of beams If, instead of being subjected to a constant 
load, a test-piece is set in a constant condition of strain, it is 
found that the stress required to maintain this constant strain 
gradually decreases 

The gradual flow which goes on under constant stress — 
approaching a limit if the stress is moderate m amount, and 
continuing without limit if the stress is sufficiently great^ — will 
still go on at a diminished rate if the amount of stress be reduced 
Thus, m the testing of soft iron or mild steel by a machine in 
which the stress is applied by hydraulic power, a stage is reai hed 
soon after the limit of elasticity is passed at which the metal 
begins 'to flow with great rapidity The pumps often do not 
keep pace with this, and 
the result is that, if the 
lever is to be kept 
floating, the weight on 
It must be run back 
Under this reduced 
stress the flow continues, 
more slowly than be- 
fore, until presently the 
pumps recover their lost 
ground and the increase 
of stress is resumed 
Again, near the point of 
rupture, the flow again 
becomes specially rapid, 
the weight on the lever 
has again to be run 
back, and the specimen 
finally breaks under a 
diminished load These 
features are wtll shown by fig 12, which is copied from the 
autographic diagram of a test of mild steel 

Hardening Effect of Permanent Set —But it is not only through 
what wc mi)' t til the Msiosity of materials that the time rate of 
loading affects their bthaviour under test In iron and stetl, 
and probably m some other metals, time has anothei effect of a 
very remarkable kind Let the test be earned to any pomt a 
(fig 13) past the original limit of elasticity Let the load then 
be removed, during the first stages of this removal the materul 
continues to stretch slightly, as has been explame^Kabove Let 
the lo id then be at once replaced and loading continued It will 
then be found that there is a new yield-point b at or near the 
value of the load formerly reached The full line be m fig 13 
shows the subsequent behaviour of the piece But now let the 
experiment be repeated on another sample, with this difference, 
that an interval of time, of a few hours or more, is allowed to 
elapse after the load is removed and before it is replaced It will 
then be found that a process of hardening has been gomg on 
dunng this interval of rest, for when the loading is continued 
the new yield-point appears, not at b as formerly, but at a higher 
load d Other evidence that a change has taken place is afforded 
by the fact that the ultimate extension is reduced and the 
ultimate strength is increased {e, fig 13) 

A similar and even more marked hardening occurs when a 
load (exceeding the original elastic limit), instead of being 
removed and replaced, is kept on for a sufficient length of time 
without change When loading is resumed a new yield-point 
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IS found ojoly after a considerable addition has been made to 
the load The result is, as m the former case, to give greater 
ultimate strength and less ultimate elongation Fig 14 exhibits 
two experiments of this kind, made with annealed iron wire A 




Extension per cent Extension, per cent 

Tig 13 Fig 14 

load of 23i tons per square inch was reached in both cases, ab 
shows the result of continuing to load after an interval of five 
minutes, and acd after an interval of 45^^ hours, the stress of 
23^ tons being maintained during the interval in both cases ^ 

It may be concluded that, when a piece of metal has m any 
way been overstrained by stress exceeding its limits of elasticity, 
It IS hardened, and (in some cases at least) its physical properties 
go on slowly changing for days or even months Instanets of 
the hardening effect of permanent set occur when plates or bars 
are rolled cold, hammered cold, or bent cold, or when wu-e is 
drawn When a hole is punched in a plate the materul con- 
tiguous to the hole is severely distorted b> shear, and is so much 
hardened in consequence that when a strip containing the 
punched hole is broken bj tensile stress the hardened portion, 
being unable to extend so much as the rest, receives an undue 
proportion of the stress, and the strip breaks with a smaller load 
than It would have borne had the stress been uniformly distri- 
buted This bad effec t of punching is especially noticeable in 
thick plates of mild steel It disappears when a narrow ring of 
material surrounding the hole is removed by means of a rimer, 
so that the material thit is left is homogeneous Another 
remarkable instance of the same kind of action is seen when a 
mild-stcel plate which is to be tested b> bending has a piece cut 
from its edge by a shearing machine The result of the shear 
is that the metal close to the edge is hardened, and, when the 
plate is bent, this part, being unable to stretch like the rest, 
starts a crack or tear which quickly spieads across the plate on 
account of the fact that in the metal at the end of the crack there 
IS an enormously high local intensity of stress By the simple 
expedient of planing off the hardened edge before bending the 
plate homogeneity is restored, and the plate will then bend 
without damage 

Anncahtifk — The hardening effect of overstrain is removed 
by the process of anncilmg, that is, by heating to redness and 
cooling slowly In the ordinary process of rolling plates or bars 
of iron or mild steel the metal leaves the rolls at so high a tem- 
perature that It is virtually annealed, or prett> nearly so The 
case IS different with plates and bars that are rolled cold the}-, 
like wire supplied in the hard-drawn state (that is, without being 
annealed after it leaves the draw plate), exhibit the higher 
strength and greatly reduced plasticity which result from 
permanent set 

Extensorneters — Much attention has been paid to the design 
of extensorneters, or apparatus for observing the small deforma- 
tion which a test-piece in tension or compression undergoes 
before its limit of elasticity is reached Such observations afford 
the most direct means of measurmg the modulus of longitudinal 
elasticity of the material, and they serve also to determine the 
limits within which the material is elastic In such a material 
' J A Ewing Proc Roy Soc (June, 1880) 


as wrought iron the elastic extension is onl} about 
length foi each ton per square inch of load, and the whole amount 
up to the elastic limit is perhaps , of the length , with a length 
of 8 in , which is usual m tensile tests, it is desirable to read the 
extension to, sa}, jjyo enr modulus of elasticity is to be 

found with fair accuracy, or if the limits of proportionality 
between strain to stress are under examination Measurements 
taken between marks on one side of the bar only are liable to be 
affected by bending of the piece, and it is essential either to make 
independent measurements on both sides or to measure the dis- 
placement between two pieces which are attached to the bar 
in such a manner as to share equally the strain on both sides 
In exj>eriments earned out by BauschmRer independent measure- 
ments of the strains on both sides of the bar were made by using 
mirror micrometers of the type illustrateil diagrammaticaPy in fig 
15 Two clips a and b clasp the test piece at the place between 



which the extension is to be measured The clip b carries two small 
rollers d. which are free to rotate on centres fixed in the clip 
Ihese rollers press on two plane strips Cj attached to the other 
clip When the specimen is stretened tlic rollers consequently 
turn through angles proportional to the strun and the amount of 
turmngis rc id bv mo ins of small mirrors g, and g fixed to the rollers 
which relle-t the clivisions of i fixed serk f into the reading telescopes 
e, In M irtens’s extensometcr each of the rollets is replaced by 
a ihombic piece of steel with sharp tdgts oiu of \sluch bcais 'vgainst 
tin test piece whde the other rests in a gioo\e lormcd m the spiing 
projecting parallel to the test piece from the dist uit clip Much 









excellent work has been done by extensorneters of this class but in 
point of eonveimnce of manipulation it is of great advant igc to 
have the apparatus self-cont lined J A Ewing has introduced a 
microscope extensometcr ot the 
st If contained type which is shown 
in fig lO, its ictum will be seen 
by rt terence to the di igiam hg 1 7 
1 wo clips Band Care seemed on the 
bar each by me ins of a pur of 
opposed set screws Between the 
two IS T. rod B' which is hinged 
to B and has a blunt pointed up 
per end wluch makes a ball and- 
soeket jennt with C at P Another 
bar R hangs from C and carries a 
mark which IS read by a microscope 
attached to B Hence when the 
specimen stretches the lengtli of 
B' being fixed the bar R is pulled 
up relatively tp the microscope 
and the araohnt of the movement 
IS measured by a micrometer scale 
m the eyepiece A screw at P serves to bring the mark on R into 
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the field of view and also to calibrate the readings of the nucro- 
meter scale The scale allows readings to betaken to m , 

by estimating tenths of the actual divisions The arms CP and CQ 
are equal, and hence the movement of Q represents twice the 
extension of the bar under test In another form of the instru- 
ment addled to measure the elastic compression of short blocks 
the arm C;Q is four tunes the length of CP and consequently there 
is a mechanical magnification of five besides the magnification 
afforded by the microscope 

When the behaviour of specimens of iron, steel, or other 
materials possessing plasticity is watched by means of a sensitive 
extensometer during the progress of a tensile test, it is m general 
observed that a very close proportionality between the load 
and the extension holds during the first stages of the loading, 
and that during these stages there is little or no “ creeping ” 
or supplementary extension when anv particular load is left 
in action for a long time The strain is a linear function of 
the stress, almost exactly, and disappears when the stress 
IS removed In other words, the material obeys Hooke’s law 
This IS the stage of approximately perfect elasticity, and 
the elastic limit is the point, rather vaguely defined by 
observations of the strain, at which a tendency to creep 
IS first seen, or a want of proportionality between strain 
and stress “ Creeping ” is usually the first indication that 
It has been reached As the load is further augmented 
there is in general a clearly marked yield-point, at which a 
sudden large extension ensues In metals which have been 
annealed or m any way brought into a condition which is 
independent of the effects of earlier applications of stress, this 
elastic stage is well marked, and the limit of elasticity is as a 
rule sharply defined But if the metal has been previously 
overstrained, without having had its elasticity restored by 
annealing or other appropriate treatment, a very different 



behaviour is exhibited The yield-point may be raised, as, for 
instance, in wire which has been hardened bv stretching, but the 
elasticity is much impaired, and it is only within very narrow 
limits, if at all, that proportionality between stress and strain 
IS found Subsequent prolonged rest gradually restores the 
elasticity, and after a sufficient number of weeks or months the 
metal is found to be elastic up to a point which may be much 
higher than the original elastic limit * It has been shown by 

’ See experiments by Johann Bauschmger, AIiU aus dem mech tech 
Lab in Mttnthen {1880), and by the writer, Proc Roy Soc (1895) 
vol xlvui summary of Bauschinger's conclusions will be 
found in Martens’s book, cited above, and in Unwin s Testing of 
Materials 


J Muir ^ that the rate at which this recovery of elasticity occurs 
depends on the temperature at which the piece is kept, and that 
complete recovery may be produced m iron or steel by exposure 
of the overstrained specimen for a few minutes to the tempera- 
ture of boiling water Figs 18 and 19 illustrate interesting points 
in Muir’s experiments In these figures the geometrical device 
IS adopted of shearing back the curves which show extension 
in relation to load by reducing each of the observed extensions 
by an amount proportional to the load, namely, by one unit of 
extension for each 4 tons per square inch of load The effect is 
to contract the width of the diagrams, and to make any want of 
straightness m the curves more evident than it would otherwise 
be To es( ape confusion, curves showing successive operations 
are drawn from separate origins In the experiment of figs 18 
and 19 the material under test was a medium steel, containing 
about o 4 % of carbor^ which when tested in the usual way 
showed a breaking strength of 39 tons per square inch with 
a well-marked elastic limit at about 22 tons In hg 18 
the line A relates to a test of this material in its primitive 
condition the loading was raised to 35 tons so as to produce 
a condition of severe overstrain The load was then removed, 
and in a few minutes it wss reapplied The line B exhibits 
the effect of this application Its curved form shows plainly 
that all approach to perfect elasticity has disappeared, as 
a consequence of the overstraining There is now no clastic 
limit, no range of stress within which Hooke’s law applies 
With the lapse of time the curve gradually rei overs its straight- 
ness, and the material, if kept at ordinar / atmospheric tempera- 
ture, would show almost complete recovery in a month or two 
But in this instance the recovery was hastened by immersing 
the piece for four minutes m boiling water, and line C shows that 
this treatment restored practically perfect elasticity up to a limit 
as high as the load by which the previous overstraining had been 
effected The loading in C was continued past a new yield-point, 
this made the elasticity again disappear, but it was restored 
in the same way as before, namely, by a few minutes’ exposure 
to 100° C , and the line D shows the final test, m whi( h the clastic 
limit has l^en raised m this manner to 45 tons Other tests hav 0 
shown that a temperature of even 50° C has a consider iblc in- 
fluence m hastening the recovery of elasticity after overstrain 
In the non-clastic condition which follows immediately on 
overstrain the metal shows much hysteresis in the relation of 



strain to stress during any cyclic repetition of a process of load- 
ing This IS illustrated in fig 19, where the arrows indicate the 
sequence of the operations 

When a piece of iron or steel which has been overstrained 
in tension is submitted to compression, it shows, as might 
J Mmr ’ On the Recxivery of Iron from Overstrain," PAi/ Trans 
(1900) \ vol 193 



STRENGTH OF MATERIALS 1015 


be expected, no approach to conformity with Hooke’s law 
until recovery has been brought about either by prolonged 
rest at ordinary temperature 01 by exposure for a short time to 
some higher temperature After recovery has taken plate the 
elastic limit in compression is found to have been lowered, 
that IS to say, it occurs at a lower load than m a normal piece 
of the same metal But it appears from Muir’s experiments that 
the amount of this lowering is not at all equal to the amount 
by which the elastic limit has been raised in tension In other 
words, the general effect of hardening by overstrain, followed 
by recovery of elasticitv, is to widen the range within which a 
practically complete proportionality between strain and stress 
holds good 

Contraction of Section at Rupture - The extension whit h ot curs 
when a bar of uniform section is pulled is at first general, and 
is distributed with some approach to uniformity over the length 
of the bar Before the bar breaks, however, a large additional 
amount of local extension occ urs at and near the plat e of rupture 
The material flows in that neighbourhood much more than in 
other parts of the bar, and the section is much more contracted 
there than elsewhere The contraction of area at fracture is 
frequentlj stated as one of the results of a test, and is a useful 



Fig 20 

index to the quality of materials If a flaw is present sufficient 
to determine the section at which rupture shall occur the con- 
traction of area will in general be distinctly diminished as com- 
pared with the contraction in a specimen free from flaws, although 
little reduction may be noted in the total extension of tlic piece 
Local extension and contraction of area are almost absent in 
cast iron and hard steel, on the other hand, they are specially 
prominent in wrought iron, mild stctl and other metals that 
combine plasticity with high tensile strength An example is 
shown in fig 20, which is copied from a photograph of a broken 
test-piece of Whitworth mild fluid-compressed steel The piete 
was of uniform diameter before the test 

Experiments with long rods show that the general extension 
which occurs m parts of the bar not near the break is somewhat 
irregular, ^ it exhibits here and there incipient local stretching, 
which has stopped without leading to rupture This is, of course, 
dm in the first instance to want of homogeneity It may be 
supposed that when local stretching begins at any point in the 
earlier st igcs of the test it is cheeked by the hardening effect of 
the strain, until, finalh , under greater load, a stage is reached 
in which the extension at one place goes on so fast that the 
hardening effect cannot keep pace with the increase in intensity 
of stress which results from diminution of area, the local 
extension is then unstable, and rupture ensues Even at this 
stage a pause in the loading, and an interval of relief from 
stress, may harden the locally stretched part enough to make 
rupture occift somewhere else when the loading is c ontinucd 

Influence of local Stretching on latal Elongation — T o< il 
stretching causes the percentage of elongation which a test- 
piec e exhibits before rupture ( in important quantity m engineers’ 
spec ifications) to vary greatly with the length and section of the 
piece tested It is very usual to specify the length which is to 
exhibit an assigned percentage of elongation This, however, 
Is not enough, the percentage obviously depends on the relation 
of the transverse dimensions to the length A fine wire 8 in long 
will stretch little more 111 proportion to its length than a very 
long wire of the same cjualitv An 8-in bar, say i in in 
diameter, will show something like twice as much the percentage 
of elongation as a verv long rod The experiments of Barba ^ 
show that, in material of uniform quality, the percentage of 

^ See Kirkaldy s Experiments on Fagevsta Steel (London 187s) 

* Mdm de la soc des tng civ (i88o), see also a paper by W 
Hackney ‘ On the Adoption of Standard Forms of Test-Picccs " 
Proc Inst Ctv Eng (1884) 


extension is constant for test-pieces of similar form, that is to 
say, for pieces of various size in which the transverse dimensions 
arc varied m the same proportion as the length It is to be 
regretted that in ordin try testing it is not prai ticablc to reduce 
the pieces to a standard form with one proportion of tr ms verse 
dimensions to length, since tests in which the relation of length 
to cross-section differ gi\c results which are incapable of direct 
comparison with one another 

Influence on Strength —1 he form chosen for test pieces m 
tension tests affects not only the extension but also the ultimate 
strength In the first phu c, if there is a sudden or rapid change 
in the area of cross-section at any part of the length under tension 
(as at AB, fig 21), the stress will not be uniformly 
distributed there The intensity will be greatest 
at the edges A and B, and the piece will, in con- 
sequence, pass Its elastic limit at a less value of the 
total loaci than would be the case if the change from 
the larger to the smaller scetion were gradual In 
a non-ductile material rupture will for the same 
reason take place at AB, with a less totil load than 
would otherwise be borne On the othei hand, 
LJJ with a sufficiently ductile material, dthough the 
section AB is the first to be permanently deformed, 
nipture will preferably take place at some section 
not near AB, because at and near \B the eontraction of 
sectional area which precedes rupture is partly prevented by 
the presence of the projecting portions C and D Hence, too, 
with a ductile material samples su( h as those of fig 22, m 
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which the part of smallest section between the shoulders or 
enlarged ends of the piece is short, will break with a greater 
load than could be borne by long uniform rods of the same 
section In good wrought non and mild steel the flow of metal 
preceding rupture and causing local contraction of section 
extends o\er a length six or eight times the width of the piece, 
and, if the length throughout which the section is uniform be 
materially less than this, the process of flow will he rendered 
more difficult and the breaking load of the sample will be 
raised ' 

These considerations have, of course, a wider applieiliun 
than to the mere interpretation of special tests An important 
practical case is that of rn eted joints, in which the metal left 
between the rivet holes is subjected to tensile sticss It is found 
to hear, per square imh, i greater pull than would be borne by 
a strip of the same plate if the strip were tested m the usual 
way with uniform section throughout a length great enough to 
allow c ompletc freedom of local flow ^ 

Fracture bv Tension - In tension tests rupture mit occur bv 
dircxt separation over a surface which is nearly plane md normal 
to the line of stress This is not uncommon m hard steel and 
other Comparatively non-ductile materials But in ductile 
materials under tension tnc piece generally gives wav by shearing 
on an inclined surf ice Very often the effect is a more or less 
perfect ring-shaped crater on one side of the break and a 
truncated cone on the other 


■' The {^realcr strength of nicked or grooved specimens set ms to 
hive been first remarked by Kirkaldy {Experiments on H rought Iron 
and Steel p 74 also Experiments on I agersta Steel p 27) Sec also 
a paper by' E Richards on tests of miltl steel Journ Iron and Steel 
Inst (1882) 

* See Kcimctlv s * Reports on Rivettcd Toints ” Proc Inst Mech 
Eng (1881-1885) In the case of mild steel plates a dnllecj strip may 
have as much as 12 % more tensile strength per square inch than an 
undnllcd strip With punched holes on the other hand the rerruun- 
mg metal is much weakened for the reaHon referred to in the text 
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Fracture by Compression —In compression tests of a plastic 
material, sueh as mild •^Itel, a process of flow may go on without 
limit, the pate (which must of course 
be short, to avoid buckling) shortens 
and bulges out in the form of a cask 
This IS illustrated by fig 23 (from 
one of Sir W Fairbairn s experi- 
ments), which shows the compres- 
sion of a round block of steel (the 
original he ight and diame ter of which 
arc shown bv the dotted lines) b> a 
load equal to 100 tons per sq in of 
original sectional area Ihe surface over whuh the stress is 
distributed becomes enlarged, and the total load must be 
increased m a corresponding degree to maintain the process 
ot flow ^ 1 he bulging often produces longitudinal cracks, 

as in the figure, especially when the material is fibrous as 
well as plastic (as in the case of wrought iron) A brittle 
material, such as east iron, bru k or stone, yields by shearing 
on inclined pluics is in figs 24 and 25, which arc taken Irom 



Tig 23 



Ilodgkinson’s experiments on cast iron ^ The simplest fracture 
of this kind is exemplified by fig 24 where a single surface 
(approximately a plane) of shear divides the compressed block 
into two wedges With east iron the slope of the plane is such 
that this simplest mode of fracture can take place only if the 
height of the block is not less than about the width of the base 
When the height is less the action is more complex Shearing 
must thin take place over more than one plane, as in fig 25, so 
that cones or wedges are tormed by which the surrounding 
portions of the block are split off The stress recjuired to 
crush the bloek is consequently greater than if the height were 
suflu lent ior shearing in a single plane 

Plane of Shear — The inelination of the surfaees of shear, when 
fracture takes place bv shearing under a simple stress of pull or 
push, is a matter of muc h interest, throwing some light on the 
question of how the resistance which a material exerts to stress 
of one kind is affected by the presence of stress of another kind — 
a question scarcely touched by direct experiment At the shorn 
surface there is, m the case of tension tests, a normal pull ^is well 
as a shearing stress, and in the ease of compression tests a normal 
push as well as shearing stre ss If this normal component were 
absent the material (assummg it to be isotropic) would shear 
in the surface of greatest shearing stress, which, as has already 
been shown, is .1 surface inclined at 45" to the axis In fact, 
however, it docs not shear on this surface Hodgkmson’s 
experiments on the compression of cast iron give surfaces of 
shear whose normal is inclined at about 55 to the axis of stress, 
and kirkaldy’s, on the tension of steel, show that when rupture 
of a rod under tension takes place by shear the normal to the 
surface is inclined at about 25° to the axis Phise results show 
that normal pull diminishes resistance to shearing and normal 
push increases resistance to shearing In the case of cast iron 
under compression, the material prefers to shear on a section 

' lor examples, see Fairbairn s (.xpeununts on steel, Brtt Assoc 
(1807) 

“ Report of the Royal Comnitsbunun on the ipphcation of Iron to 
Railway Structures , hoc -xW) Bnt Assoc Rep (1837) 


where the intensity of shearing stress is only 0 94 of its value on 
the surface of maximum shearing stress (inclined at 45^), but 
where the normal push is reduc cd to o 66 of the value which it 
has on the surface of maximum shearing stress 
Luders's Lines — It is interesting to refer in this connexion to 
the phenomenon observ cd m 181^9 by W Luders ^ of Magdeburg 
and afterwards studied more fully by L Hartmann ^ When a 
bar of plistic metal such as mild steel, prefer xbly flat and with a 
polished surface, is extended a little beyond its elastic limit, 
markings appear on the surface in the form of narrow bands 
running transversely across it Ihese bands arc regions within 
which a shearing deformation has taken place, resulting from 
the tension, as has been explained with refertrue to fig i, and 
they are distinguished from the remainder of the bar bei ausc in 
the early stages of plastic strain the yielding is local For the 
reason that has just been explained in speaking of surfaces of 
rupture, Luders’s lines m a rod strained by direct pull are found 
to be inclined, not at 41;^, but at an angle more nearly normal to 
the axis of pull (making about 65° with it) Their inclination 
shows that the metal prefers to elongate by shearing on a section 
where p, the shearing stress is not at its maximum, bcxiause p„ 
the normal component — which is a pull -is greater there, and 
this (an only mean that the presence of a normil component 
of the nature of a pull at any section reduces the resistance to 
yielding under the shearing stress whicli aits at that section, 
while similarly the presence of a normal component of the 
niturc of a push increases the resistance to shear 

\ telding under Compound Stress — A question of much 
theoretical interest and also of some practiuil importance is, 
what determines the yielding (A a piece when it is subjected not 
to a simple pull or push alone hut to a stress combined of two or 
of three principal strc'sst^s ? According to one view, which m t he 
absence of experimental data appears to htve been taken by 
W J M Kankine, the material yields when the greatest principal 
stress reaches a certain limit, irrespective of the existence of the 
other principal stresses According to another view (Barre de 
Saint-Veiunt), it yields when the maximum strain roaches a 
certain limit, and as the strain depends m part on eat h of the 
three principal stresses this gives a difftrent criterion Neither 
the maximum stress theory nor the maximum strain theory can be 
regarded as satisfactory, and probably a much sounder view is 
that the material > u Ids when the greatest shearing stress reaches 
a certain limit Even this, however, requires some qualification 
in the light of what has just been said about the inclmatiou of 
surfaces of shear and Luders’s lines, for it is clear from these 
experimental indications that resistance to shetr is affected by 
the presence of normal stress on the pi me of shear, and conse- 
quently a theory w hich takes account of shearing stress only as 
the criterion of yielding cannot be completely correct Accord- 
ing to the greatest shearing stress theory the yielding under 
compound stress depends directly on the difference between the 
greatest and least principal stress In such cases of compound 
stress as have to be dealt with in engineering design this furnishes 
a criterion which though imperfect is certainly to be preferred 
to the criterion furnished by calculating the greafBst principal 
stress 

Experiments on Compound Stress -—In experiments earned 
out by J J Guest {Phil Map, , 1900, vol 150) the action of 
combined stresses in causing yiclcjing was investigated by sub- 
jecting thin tubes to (1) tension alone, (3) tension and torque, 
(3) tension and internal (fluid) pressure, ind (4) torque and 
internal pressure, while measurements were made of the axial 
strain and the twist so as to detect the first failure of elasticity 
1 he general result of the experiments, so far as they went, was to 
support the view that yielding depends primarily on the greatest 
shearing stress, that is to say, on the difference between the 
greatest and least principal stresses 

hattpue of Metals — A matter of great practical as well as 
scientific interest is the destructive action which materials 

^ Dingier’ s Poly tech Journ (1800) 155, p 18 

* Bulletin de la socUU d encouragement (1896 and 18 ,7) ^ 
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may suffer through repeated changes m their state of stress It 
appears that m some if not m all materials a limited amount of 
stress-variation may be repeated time after time without appre- 
ciable deterioration in the strength of the piece , in the balance- 
spring of a watch, for instance, tension and compression succeed 
each other some 150 millions of times in a year, and the spring 
works for years without apparent injury In such cases the 
stresses he well within the clastic limits On the other hand, 
the toughest bar breaks after a small number of bendings to and 
fro, when these pass the elastic limits, although the stress may 
have a value greatly short of the normal ultimate strength A 
laborious research by A Wohler,^ extending over twelve years, 
gave much important information regarding the effects on iron 
and steel of very numerous repeated alternations of stress from 
positive to negative, or between a higher and a lower value with- 
out ( hange of sign By means of ingeniously-rontnved machines 
he submitted test-pieces to direct pull, alternated with complete 
or partial relaxation from pull, to repeated bending in one 
direction and also m opposite directions, and to repeated twisting 
towards one side and towards opposite sides The results show 
that a stress greatly less than the ultimate strength (as tested in 
the usual way by a single application of load continued to 
rupture) is sufficient to break a piece il it be often enough re- 
moved and restored, or even alternated with a less stress of the 
same kind In that case, however, the variation of stress being 
less, the number of repetitions required to produce rupture is 
greater In general, the number of repetitions required to 
produce rupture is increased bv reducing the range through 
which the stress is varied, or by lowering the upper limit of that 
range If the greatest stress be c hosen small enough, it may be 
reduced, removed, or even reversed many million times without 
destroying the piec c Wohler’s results are best shown by quoting 
a few figures selected from his experiments The stresses are 
stated in c entners per square zoll , ^ m the case of bars subjec ted 
to bending they refer to the top and bottom sides, which arc the 
most stressed parts of the bar 
I Iron bar m diicct tension — 


Stress 
Mix Mm 
480 o 


Mumlier of Applicitioi 
causmt. Rupture 
800 

106,901 
3+0 853 
480 852 


Number of Applicitions 
cuuiing Rupture 
10 .41 645 

2. 173 424 

Not broken with 4 millions 


1 1 Iron bar bent by transvc rsc lo v<l — 


Number of 
tausini^ Rupture 
169,750 


Stre s 
Mix Mm 

400 u 
35° o 
300 a 


Number of BeiuIiiiRs 
causing Rupture 
I 320 000 
4 035.400 

Not broken with 48 millions 


III Steel bar bent by transverse lo id 

Stress Number of llendini,s 

M i\ Min causing Rupture 

7 450 




81 ->( 


300 


Number of HcntlinK!> 
Max Min ciusing Ruptun 

900 400 2255^300 

gvi) 5X) 764,900— mein of two lii us 

900 600 Not hi iken with 33i millions 


IV Iron bar bent by supporting at one end, the other end being 
loaded, altt-tn<.t ons of stress Irom pull to push caused by lutating 
the bai — 


2bo 

240 


Number of Rotations 
causing Rupture 

561430 

99000 

83045 

479 400 


Stress Number of Rot itions 

h tom 4- to — L lusing Rupture 

220 3,632,588 

4.9>7 9^)2 

180 IQ, 1 86 791 

160 Not broken with 132I millions 


From these and other experiments Wohler concluded that the 
wrought iron to which the tests refer could probably bear an 
indefinite number of stress changes between the limits stated (m 
round numbers) in the following table (the ultimate tensile 
strength was about igi tons per square inch) — 

Strcbs m 1 ons per Sq In 

From pull to push + 7 to — 7 

I rom pull to no stress i ^ to o 

1 rom pull to less pull 19 to loj 


I Die FaUgketts-Versuche nut Fi'ten und Stahl (Berlin 1870) or 
Zeitschr fikr Bauwesen (1800-1870), see also Engineering (1871) 
\ol XI Tor early experiments by 1 airbairn on the same subject, 
see Phil Trans (1864) 

^ According to Bauschinger the centner per square zoll in which 
Wohler gives his results is equivalent to 6 837 Kilos per sq cm 
or o 0434 ton per sq in 


Hence it appears that the actual strength of this material vanes 
m a ratio which may be roughly given as 3 2 1 m the three 
cases of (a) steady pull, (i) pull alternating with no stress, very 
many times repeated, and {c) pull alternating with push, very 
many times repealed For steel Wohler obtained results of a 
generally similar kind His experiments were repeated by L 
Spangenberg, who extended the inquiry to b'ass, gun-metal and 
phosphor-bronze ‘ A considerable amount of light has been 
thrown on the nature of fatigue m metals by miscroscopir 
investigations, which will be referred to presently 

Resilience — A useful application of diagrams showing the 
relation of strain to stress is to determine the amount of work 
done m straining a piece m any assigned way The term 
“ resilience ” is conveniently used to specify the amount of work 
done when the strain just reaches the corresponding elastic limit 
Ihus a rod in simple tension or simple compression has a re- 
silience per unit of volume = /"/2E, where / is the greatest elastic 
pull or push A blow whose energy exceeds the resilience 
(reckoned for the kind of stress to which the blow gives rise) must 
m the most favourable case produce a permanent set, m less 
favourable cases loc il permanent set will be produced although 
the energy of the blow is less than the resilience, in consequence 
of the strain Iniing unequally distributed In a plastic material 
a strain exceeding the limit of elasticity absonis a relatively 
large amount of energy, and gcnerdlv increases the resilience 
for subsequent strxins Fracture unde r siu tessivc blows, as in 
the testing of rails b\ plac ing them as beams on two supports, 
and allowing a weight to fall in the middle from a given height, 
results from the accumulated set which is brought about by 
the energy of each blow exceeding the resilience 

Internal Stress — Professor James Thomson ^ pointed out that 
the effect of any externally applied load depends, to a very 
material extent, on whether there is or is not initial internal stre ss, 
or, in other words, whether the loaded piece is initially in what 
Professor Karl Pearson has c a' led a state of case Internal stress 
existing without the application of force from without the piece 
must satisfy the condition that its resultant vanishes over any 
complete cross-section It may ixist in consequence of set 
caused by previously applied forces (a c asc of wh'rh instances are 
given below), or in c onsequence of previous temper iture changes, 
as in cast iron, which is thrown into a state of internal stress by 
unequally rapid cooling of the mass llms in (sa)) a spherical 
casting an outside shell solidifies first, and has btccmic partially 
contracted by cooling by the time the inside has become solid 
The inside then contracts, and its contraction is resisted bv the 
shell, which is thereby compressed in a tangential direction, while 
the metal in the interior is pulled in the clircction of the radius 
Allusion has already been made to the fact, pointed out by 
J Thomson, that the defect of elasticity under small loads which 
Hodgkmson discovered in cast iron is probably due to initial 
stress In plastic metal a nearly complete stixte of case is brought 
about by annealing, even annealed pieces, however, sometimes 
show, m the first loading, small defects of elasticity, which are 
probabh due to initial stress, as they disappear when the load is 
reapplied 

Microscopic Examination — Of all recent aids to i knowledge 
of the structure of metals, of their behaviour under stress, and 
of the nature of plastie strain, perhaps the most lUiportant is 
microscopic examination The microsc opie study of metals was 
initiated by H C Sorby as early as 1864 (see Brit Assoc Itep, 

' Ueber das Vcrhalten der Metalle bei weiderholten Anstrengungen 
(Berlin 187s) For interestinR notices o£ the fatigue of metals in 
railway axles bridge tics &c and results of experiments shovMng 
reduced plasticity m faligucd met il see Sir B Bikers address to 
Ihe Mechanical Section of the Butish Associ ilion (1885) In many 
of the cases where the fatigue of metals occurs in engineering 
practice the phenomenon is coinplicafed bv the occurrence of blows 
or shocks whose energy is absorbed in producing strains often 
exceeding the elastic limits sometimes of a very local character in 
consequence of the inertia of the btraincd pieces Such shocks mav 
0 luse an accumulation of set which fin illy le ids lo rupture in a w ay 
Ihit IS not to be confused with ordinary f itiguc of strength The 
effects of the accumulation may be removed by annealing 

* Camb and Dub Math Journ (Nov 184 S) 
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for that year) After a penod of neglect, it has been pursued 
with much energy by a large number of observers, and has yielded 
results which are of fundamental importance m relation to the 
strength of materials For the purpose of mu roscopic examina- 
tion It IS usually necessary to bring a small piece of the metal 
to a state of high surface polish, the final stage of which is per- 
formed by rubbing on a surface of wash-leather charged with a 
thin paste of rouge and water (see also Metai lography) 1 he 
specimen is then lightly etched m dilute acid or treated with a 
staining medium, such as liquorice or c ocoa, to make the structure 
visible When the surface is examined under a lens of suitable 
power it is seen to be made up of irregular areas with well-defined 
boundaries The areas into which the surface is divided 
differ in apparent texture, and when illuminated obliquely it 
IS found that some of them shine out brightly while others are 
dark, by changing the direction of the incident light other areas 
become bright and those previously bright become dark These 
areas are the sections of crystalline grams which constitute the 
mass of the metal Each gram is a crystal, the elementary 
portions of which are all oriented one wiv, but the orientation 
changes as we pass from gram to gram The irregular boundaries 
are the chance surfaces in which one grain meets another during 
the progress of its crystalline growth Etching a polished 
surface develops a multitude of facets which have the same 
orientation over any one grain, and therefore give it a uniform 
texture and a uniform brightness in reflecting light of any 
particular incidence The size of the grains depends very much 
upon the previous thermal treatment to which the metal has been 
subjected Sudden cooling from a high temperature tends to 
make the grains small, slow cooling tends to keep them large, 
and protraited exposure to moderately high temperature has 
been observed in some cases to favour the growth of very Urge 
grams 

When the metal is strained in any manner bt) ond its limit of 
elasticity the grains are found to have altered tluir shape, 
becoming lengthened m the direction in which strctih has 
occurred Subsequent exposure to a temperature which is 
high enough to remove the mechanical hardness produced by 
overstraining is found to bring about a reconstruction of the 
grains, the original pattern is not reproduced, but the reformed 
grains show no direction of predominating length Researches 
byj A Ewing and W Roscnhain (“ The Crystalline Structure 
of Metals,” Phtl Trans , 1900) showed that metals retain their 
dygtalline character even when so severely strained as to exhibit 
(xu^Ulies of plastic itv which are at first sight inconsistent with 
of crystalline structure The manner m which a metal 
ytOTirwhen the strain exceeds the elastic limit is by slips which 
occur in the rle,^ivage or “ gliding ” planes of the individual 
crystals These slips are seen under the microscope as sharply 
defined lines which appear on the pohslied surfate of each gram 
as soon as the yield-point in any process of straming has been 


nnrni/l />>>>'<> >nr/rirrjrn^\\\\\^\\\\\y 


fie/ore straining 



Fig 26 

reached Seen under normal illumination the lines are dark, 
seen under oblique illumination the> may be made to appear as 
bright lines on a dark ground The appearance of each line 
shows that it is a narrow step produced by the slipping of one 
part of the crystalline gram over another part The diagram 
fig 26 represents a section between two contiguous surface grains, 
having cleavage or gliding planes as indicated by the dotted lines, 
AB being a part of the polished surface When straming beyond 


the elastic lirmt takes place, as by a pull m the direction of the 
arrows, yielding occurs bv finite amounts of slip at a limited 
number of places, as at a, b, c, d, e This exposes short steps, 
which are portions of cleavage surfaces, and which, when viewed 
under normally incident light, appear black because they return 
no light to the microsc ope I hey consequently appear as dark 
lines or narrow bands extending over the polished surface in 
directions which depend on the intersection of that surface with 
the planes of slip Many such lines appear as the process of 
straming goes on, they arc spaced at more or less regular inter- 
vals, and m general three systems of them may be observed 
intersecting one another With three independent systems of 
slips It IS clear that the gram may take any shape in the process 
of straining, m many cases four systems of slips are seen In 
this way severe deformations occur without affecting the crystal- 
line character of the structure, although the shape of each crystal 
undergoes much change A bar of iron which has been rolled 
cold from a large to a small section shows, when it is polished and 
etched, a strut ture in whii h ea( h gram has all the c harac teristics 
of a crystal, although the grams have been distorted into forms 
very different from those which are found m bars which are 
rolled at a red heal or are annealed after rolling It appears that 
the process of straining has ouurred through movements which 
preserve the parallelism of all the portions of each individual 
gram so long as continuity of the parts of the gram is preserved 
In many metals, however, a fuither effect of severe strain is to 
de\elc>p twin crystals, and this implies ,1 rotation of one group of 
elements through a definite angle with respect to the other 
elements of the same gram Excessively severe straming, as, 
for mstcUice, the scpieezing of a block of lead into a thm flat 
plate, is found to produce a crystalline structure m ivhuh the 
grams have a greatly reduced size, the slips have in that c^se 
gone so far as to cause divisions and mtci penetrations of the 
crystals 

Growth of Crystals — Microscopic examination further shows 
that after severe straining the structure of a metal is far from 
stable, a fact which connects itself with what is observed in re- 
spect to mechanical cjuality In some metals at least, and notably 
m lead severe straining is followed, even at atmospheric temper- 
atures, by a protracUci crystalline growth which results m the 
formation of crystals which are relatively verv large A piece 
of ordinary sheet lead shows the effects of this growth well, 
It will be found, when etched, to consist in general of crystals 
enormously larger than any that could have survived the process 
of manufacture by rolling A similar growth mav readily be 
traced from day to day or week to w eek in a piece of lead whu h is 
kept under observation after being severely strained The process 
of growth IS greatly acceleratecl by raising the temperature 
lhat some process more or less analogous to this goes on m iron 
and steel durmg the change which occurs when elastic recovery 
takes place after overstraining may be conjectured, though 
there is as yet no direct evidence on the point The growth cif 
large crystals which is seen to occ ur in lead at very moderate 
temperatures has perhaps a more direct relation to the c hanges 
which occur in iron or steel at temperatures higi* enough to 
produce annealing Ihc structure of steel as exhibited bv the 
microscope has received muc h attention, notably at the hands of 
F Osmond and J 0 Arnold Microscopic examination of the 
low or medium carbon steel used for structural purposes shows it 
to consist of grams of iron (ferrite), interspersed with grains 
which have m general a laminated structure and are composed 
of alternate bands of two constituents, namely, iron and carbide 
of iron (FcjC) To these laminated grains the name of pearlite 
has been given In steel such as is used for rails, containing about 
o 4 or o 5 % of carbon, the grams of pearhte occupy about as 
large a volume of the specimen as the grains of unlammated 
ferrite, but when the proportion of carbon is increased to about 
09% the whole is a mass of pearlite having an exceedingly 
intimate mixture of the two constituents This appears to be 
a eutectic alloy, and the same intimately blended structure is 
characteristic of eutectic alloys generally Important variations 
m the visible structure result from quenchmg, annealing, and 
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Other varieties of thermal treatment, as well as from the presence 
of other constituents in the steel, but to discuss these would be 
beyond the scope of the present article 

In experiments by l*wing and J C W Humfrey (“The 
Fracture of Metals under repeated Alternations of Stress,” Phil 
Trans , 1903) the microscope was employed to examine the 
process by whu h metals break through “ fatigue ” when sub- 
jected to repeated reversals of stress The test-pieces were short 
rods overhanging from a revolving mandrel and loaded at the 
end so as to produce a bending moment A part near the 
support, where the stresses due to bending were gicatcst, was 
polished beforehand for observation in the microscope After a 
certain number of reversals the surface was examined, and the 
examination was repeated at intervals as the process con tinned 
Ihe material was S\\edish iron following Hooke’s Uw (m ten- 
sion) up to 13 tons per sq m and having a well-marked Meld- 
point at 14 I tons per sq in It was found that the material 
suffered no damage from repeated reversals of a stress of 5 tons 
per sq in , but that when the greatest stress was raised to 7 tons 
per sq in incipient signs of fatigue began to be apparent 
after many reversals, though the piece was still intact after 
the number of reversals had reached three millions With a 
stress of 9 tons per sq in , or more, repeated reversals brought 
about fracture The first sign of fatigue as detected in the 
rnic roseope was that slip lines began to appear on one or more 
of the cry stals in the region of gre ate st stress as the process 
went on these became more distinct and tended to broaden, 
and at length some of them d(\ eloped into cracks which 
were identified as such because they did not disappear when 
the surface was repohshed Once a crack had formed it 
quickly spicad, md finally the piece broke with a sharp 
fracture, showing piactically no plastic change of form before 
rupture 

It ma) be concluded that under repeated alternations of 
stress fatigue, leading to fracture, is liable to occur if, and only 
if, the stress is such as to produee slips m some of the erj stals 
in other words if, and onlv if, the limit of elasticity is locally 
exceeded, but the limit feir particular cix'stals may be consieler- 
ablv lower than what is usuallv taken as the limit for the metal as 
a whole The resistance to slip in anv one crystal depends on 
three things (i) the inherent strength of its own substance, 

(2) the amount of support it receives from its neighbours, and 

(3) the orientation of the crvsttl with respect to the surfues of 
maximum shearing stress It may be inferred that even in the 
most homogeneous metal some crystals have a liability to develop 
slips more icadily than otheis, and that it is with them we are 
concerned m dealing with the safe limits of alternating stress 
The same c onsiderations have a bearing on certain effects of heat 
treatment It is well known that in steel which has been over- 
heated (by unnecessarily prolonged exposure to a high tempera- 
ture) a somewhat gross crystalline structure is deyeloped, showing 
large ferrite areas not broken up by intermixture with pearbte 
The resistance to slip in the large ferrite crystals is comparatiyely 
small, and hence the overheated metal has a low elastic limit and 
shows but h?^le power of resisting alternating stress By suitable 
heat treatment, on the other hand, it is possible to bring the 
metal into a state in which the crystals are small and the 
ferrite and pearhtc are so intimately blended that there is 
much mutual support the elastic limit is high and the metal 
is well adapted to endure stresses which would otherwise 
cause fatigue 

It may be asked. How is the crystal constituted to admit of 
elastic and plastic strain ? How can slip take place without 
destroying the adhesion between the faces until that is destroyed 
by many back and forth rubbings at the surface of slip ? J A 
Ewing has endeavoured to picture a molecular constitution m 
which the molecules are assumed to possess polar quality along 
three axes, and to be free to turn except in so far as they are 
constrained by the mutual forces between the pole of each 
niolec ule and those of its neighbours This theory, which was 
developed by its author in his presidential address to the 
engineering section of the British Association in 1906, accords 
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well with many of the obscure phenomena of elastic and plastic 
strain, with what is known of fatigue, and with the loss of 
elasticity after overstrain and its subsequent recovery 

Influence of Foreign Matter — It is a well-known characteristic 
of metals that small cjuantities of foreign matter may produc c an 
altogether disproportionately large influence on their mechanical 
and other properties The effect of small quantities of carbon 
in iron, of nickel in iron, of aluminium in copper, are important 
practical instances where a highly beneficial effect, in respect of 
strength and ductility, is produced Ihe wide and variecl range 
of qualities possessed m steel from pure iron at one end to tool 
steel at the other is due to quantities of carbon which be, for the 
most part, under i % 1 he addition of about 3 or 4 % of nickel 

to mild steel has given an important new structural material 
possessing increased strength and a high elastic limit, and rvtiin- 
ing ample c apacity for pi istic strain The presence of manganese 
in small quantities is known to be an essential condition of 
strength in mild steel The addition of from to 3 % of 
chromium enables steel to iccjuire, under suitable heat treat- 
ment, the excessiye hardness desirable m armour plate and 
armour-piercing shell Small quantities of vanadium added 
to steel improye it sufiiciently to be advantageous m certain 
ipplications where savnng of weight is important, notable m 
steel for motor c image engines, notwithst mdmg the extra 
cost 

Data as to Strength of Stal — A lew figuies mivbc quoted as to 
tlu sticnfcth and plasticity of sled some of whith an taken from 
the reports of the Engineering bt vntlards Committee (i9o(>-i907) 
specifving tests to whicli the material should eonloim 

Ordinary plates end bus of mild steel for structuril purposes 
(bridges ships Ac) containing as a rule not nioic thin 2 °o of 
carbon have a tensde strenutli of 28 to 12 tons per sq in ancl an 
8 m spec linen with a cross section of from ^ to i J sq in should 
stretch at leist 20 “o rhey should stand being bent cold thiougli 
180® on a radius 1 \ times the thickness of the specimen the test- 
piccc for bending being not less th it it in wide Rivet bars of 
somewhat solter steel have a tiiisile strinf,th of 2<> to 30 tons with 

% of dong ition on 8 in Steel rails contumng o 4 or o 5 of 
cirbon hive i tensile strength of 38 to 48 tons and stretch 15 
on i 2 in length the area of section of the tcst-piccc being 

sq in Steel loi axles has a tensile strength of 35 to 40 tons 
and stretches 24 to 30% on the 2-in length The el istic limit 
should be at least 50% of the breaking load Steel for tires 
mav in some cases have a tensile strength as high as C)o tons with 
about 8 to 10 extension in 2 m Steel castings commonly 
ringe in tensile strength from 26 to 35 tons with about 15% 
extension in 2 in Tlio strength of steel wire is consider ibly 
higher than that of bar or plates 70 to 100 tons per sq in 
IS not unusual and in steel pianoforte wue it may be as high as 150 
Ions per sq in 

Steel loi guns containing gencrallv' o 3too j°oOf carbon has a 
tensile stiength of 33 to 44 tons per sq in with at least 17 % 
extension in 2 in the lest jnece hiving the iisuil cross section of 
} sq in Nickel steel for guns cont uning o 4 ^^f carbon and 4 % 

nickel has a strength of 45 to >35 Ions and an extension of it least 
ic. in 2 in Much the same tigures qiply to mck( 1 chrome steel 
for the same purpose with i"/,, of chromium 4"(, of nickel and o 
of carbon Flat specimens of gun steel | in wide and o 375 in 
thick stand bending eold tluough 180° on a radius of in All these 
tests of gun steel arc made aflcr forging and after the normal heat 
treatment, wluch consists first of oil hardening by plunging the 
steel at a temperature not lower than i •500'’ F into a bath of oil 
in<i tlieii tempering by reheating to a tempi ratnre gcncrallv about 
900“ to 1000° b This heat treatment brings the metal into a con- 
dition m which the granular structure is minute and the constituents 
arc vciy thoroughly intermixed with the result of giving a high 
distie limit Tests made on gun steel containing about o 35°^ of 
carbon show that the yield point occurred at 18 tons per sq in 
before the heat treatment and at 25 tons after it the extension 
remaining practically unchanged at 30% in 2 in In nickel steel 
the yield-point is initially higher but m it too the heat (reatment 
effects a considerable improvement in this respect without reducing 
the extension 

Tt IS remarkable Ihit though the strength of wrought iron and 
steel may range from 20 tons per sq in or even less up to 1 50 
tons the moduli which measure its elastic quality are nearly the 
same in all grades Young's modulus E ranges from about 12 500 
to 14000 tons per sq in and the modulus of rigidity C fiom 
5000 to ‘;700 tons per sq in • 

Graphic Representation of DistnbuU d Stress — Space admits of 
no more than a short and elementary account of some of the more 
simple straining actions that occur in machines and engineering 
structures 




Fig 27 





Fig 28 
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The stress which acts on any plane surface AB (fig 27) such as 
an imaginary cross-section of a strained piece may be represented 
by a figure formeil by setting up ordinates 
Aa Bb &c from points on the surface 
the length of these being made proportional 
to the intensity of stress at each point 
This gives an ideal solid which may be 
called the stress figure whose height shows 
the di tnbution of stress over the surface 
whuh forms its base A line driwn from 
g the centre of gravity of the stress figure 
I parallel to the ordinates Aa, &c determines 
the point r which is called the centre of 
stress and is the point through which 
the resultant of the distributed stress 
acts In the case of a uniformly distnbuted stress ab is a plane 
surface parallel to AB and c is the centre of gravity of the surface 
AB When a bar is subjected to simple pull applied axially — that 
IS to say so that the resultant stress pisses through the centre of 
gravity of every cross section — the stress may be t iken as (sensibly) 
uniformly distributed over any section not near a place where the 
form of the cross-section changes provided the bar is homogeneous 
in respect of elastic quality and is initially m a state of ease and the 
stress is within the limits of elasticity 

Uniformly Varying Strei^ — Uniformly varying stress is illustrated 
by fig 28 It occurs (m each case for stresses within the elistic 
. hrmt) m a bent beam in 
a tie subjected to non- 
axuil pull and m a long 
strut or column where 
buckling makes the stress 
become non - axial In 
I uniformly varying stiess 
the intensity p at any 
point P 18 proportional 
to the distance of P from 
a line MN called the 
neutral axis which lies in the plane of the stressed surface and 
at right angles to the direction AB which is assumed to be th it in 
which the intensity of stress vanes most rapidly J here is no 
variation of stress along lines parallel to MN If MN pisses 
^ through C the centre of 
U ^r ivitv of the surface as 
J ® in fig 29 it may casilv be 
PB shown that the total pull 
stress on one side of the 
neutral ixis is equal to 
Fig 29 the total push stress on 

the other side wliateicr 
be the form of the surface AB The resultant of the whole stress 
on AB 18 in that ease a couple whose moment may be found as 
follows Let dS be an indefinitely small pait of the surface at a 
distance x from the neutral axis through C and let p be the 
intensity of stress on db The 
moment of the stress on dS is 
xpdS But p ~ p^xjx^ ^ p_xlxi 
(see fig 29) The whole moment 
of the stress on AB is \xpdb = 
(p,^r,)}>dS = p,I/2r, 01 p^lfx^ 

where 1 is the moment of inertia 
of the surface AB about the neutral 
axis through C 

A stress such as that shown in 
fig 28 or fig 30 may be regarded 
as a uniformly distributed stress 
of intensity (which is the in 
tensity at the centre of gravity of 
the surface C) and a stress of the 
kind shown in fig 29 The resul- 
tant IS pjS, when, S is tht 
whole area of the surface, and it 
acts at a distance CD from C such that the moment CD = 
= (pj + pn)I/^2 Hence p^ = pn(i + CD/I) and 
Pi = Po(i — ^ 1*5 CD/ 1 ) 

Simple bending occurs when a beam is m equilibrium under equal 
and opposite couples in the plane of the beam Thus if a beam (fig 
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U), supported at its ends, be loaded at two points so that W,/, = 
Wn/g, the portion of the beam Ivmg lutwetn W, and \\ is subjected 


to a simple bending stress On any section AB the only stress 
consists of pull and push, and has for its resultant a couple whose 
moment M -= Wj/, = Wg/^ This is called the bending moment at 
the section If tfu stress be within the elastic limits it will be 
distributed as in fig 32, with the neutral axis at 
the centre of gravity of the section The greatest 
intensities of push and of pull, at the top and 
bottom edge respectively, arc pj — Myj/I and 
Pj “ Ml 2/1, and the intensity at any point at a 
distance y above or below C w p — My/T 

Bending beyond Elastic Limits — Let the bend- 
ing moment now be increased, non elastic strain 
will begin as soon as eithtr p, or Pg exceeds the 
corrtsponding limit of elasticity, and the distribu- 
tion of stress will be changed in consequence of 
the fact that the outer layers of the beam are 
taking set while the inner layers arc still following 
Hooke 8 law As a simple mstaiiee wc may 
consider the case of a material strictly clastic up 
to a certain stress, and then so plastic that a 
relatively very large amount of strain is produced 
without further change of stress, a case not very far from being realized 
by soft wrought iron and mild steel The diagram of stress will now 
take the form sketched 
fig 33 If the 1 1 istic 
limit is (say) less for 
compression than for 
tension, the diagram will 
be as in fig 34, with the 
neutral axis shifted to- 
wards the tension side 
When the beam is re 
heved from external load 
it will be left in a state 
of internal stress repre- 
sented, for the case of 
fig 33> by the dotted 
lines in that figure 
In consequence of the 
action which has been 
illustiatcd by these figures, the moment required to break the beam 
cannot be calculated by taking for / the value of the ultirntite 
tensile or compressive strength of the materul in the loimuli 
M /I/y, because the distribution of stiess which is assumed to 
exist m finding this relation ceases as soon as ovi rstraimng begins 
Strain produced by Binding — I he strain produced by bineiing 
stiess m a bar or beam is, as Kgards iny imaginary filament taken 
along the length of the piece sensibly the same as if j 

that filament weie diicctly jnilled or compressed by 
itself The re suiting deformation of the piece consists, 
in the first place and chiefly, of curvature m the 
direction of the length, duo to the longitudinal extension 
and compression of the filaments, and, m the second 
place, of transverse flexure tUie to the later il com 
pression and extension which go along with the 
longitudinal extension and compression Let /j (fig 35) 
lie a short portion of the length of a beam strained 
by a bending moment M (within the limits of 
< lasticity) The beam, which we assume to be originally 
straight, bends m the direction of its length to a curve 
of raelius R such tint R/f — 'Vi/Sf, being the change 
of / by extension or compression at a distance y, from 
the neutrd axis But il — IpJE, and pj — Myi/I 
Hence R ^ KI/M The transverse flexure is not, in 
general, of practical importance The centre of curva- 
ture for it IS on the opposite side from the centre for 
longitudinal flexure, and the radius is Ro-, where <r is the 
ratio of longitudinal extension to lateral contraetioi^ 
under simple pull 

Ordinary Bending of Beams — Bending combined 
with shearing is the mode of stress to which beams are 
ordinarily subject, the loads, or externally applied -e 

forces, being applied at right angles to the direction ' 
of the length Let HK (fig 30) be any cross section of a beam 
m equilibrium The portion B of the beam, which lies on one 
side of HK, 13 in equilibrium under the joint action of the external 
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forces F], Fj, F3, &c , and the forces which the other portion A 
exerts on B in consequence of the state of stress at HK The forces 
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Fj, Fg, F,, &c , may be referred to HK by introducing couples whose 
moments are FjA-i Hence the stress at HK must 

equilibrate first, a couple whose moment is and, second 

force whose value is 2F, which tends to shear B fiom A In these 
summations regard must of course be had to the sign of each force, 
in the diagram the sign ot is opposite to the sign of F, F^ and Fg 
Thus the stress at HK may be regarded as that due to a bending 
moment M equal to tlu sum of the moments about the section of 
the externally applied forces on one side of the section (2F;ir) and 
a sheanng force equal to the sum of the forces about one side of 
the section (jF) It is a matter of convenience only whether the 
forces on B or on A be taken m reckoning the bending moment and 
the sheanng force The bending moment causes a uniformly varying 
normal stress on HK of the kind already discussed, the sheanng 
force causes a shearing stress in the plane of the section the distribu 
tion of which will be investigated later T his sheanng stress m 
the plane of the section is necessarily accompanied by an eijual 
intensity of sheanng stress in horizontal jilanes parallel to the length 
of the beam 

1 he stress due to the bending moment, consisting of longitudinal 
push in filaments above the neutral axis and longitudinal imll in 
filaments below the neutral axis, is the thing chiefly to be considered 
in practical iiroblems relating to the strength of beams The general 
formula — My,/I becomes, for a beam of rectangular section of 
breadth b and depth h, Pi ~ 6M/6A- ~ GM/S/i, S being the area of 
section For a beam of circular section it bccomis />, = ^zM/ir/i* _ 
8M/bA The material of a beam is disposed to the greatest ad v intage 
as regards resictanee to bending when the form is that of a pair of 
flanges or booms at top and bottom, held apart by a thin but staff 
web or by cross bracing, as in I beams and braced trusses In such 
cases sensibly the whole bending moment is taken by the flanges 
the intensity of stress over the section of each flange is vi ry nearly 
uniform, and the areas of section of the tension and compression 
flanges (b, and bg respectively) should be proportioiud to the value 
of the ultimate strengths m tension and compression //and // so 
that S,// = SJ Thus for cast iron beams Hodgkinson recom- 
meneleel that the tension flange should have six times the sectional 
area of the compression flange The intensity of longituehiul stress 
on the two flanges of an I beam is approximately M/S, A aiiel M/S^, 
h be mg the depth from ce ntre to ee ntic of the fl mges 

Diagrams of Bending Moment and Shearing Force — In the ox 
amination of loaded beams it is convenient to icpresent gnphically 
the be nding moment and the she anng force at various sections by 
se tting up ordinates to re]iresent the values of these epiantitics, aiiel 
SO drawing curves of benehng moment and shearing foice 

1 he area enclosed by the curve of shearing feiree , up to my 
ordinate is eejual to the bending moment at the same section Foi K t 
AT be increased to2r + 8v, the bending moment changes to 2F(8r t fix), 
or fiM — firSF Hence the sheanng force at any section is 
equal to the late of change ot the bending moment there per unit 
of the length, anel the btiidmg moment is the integral of the 
slicatmg force with respect to tin length In the case of a con 
tmnous distribution of load, it should be observed that when x is 
inereised to x + 5r, the moment changes by an additional amount 
which de iHiiels oil (fix)^ and may therefore be neglected 

lh<itribiition of Shearing ‘^tre^<: — lo examine the elistaibution of 


sheanng stres* 


cr any ve rtical section of a beam, wc may consider 
two closely adjacent sections 
AB and DE (fig ^7), on which 
the benehng moments are M 
and M + fiM respectively The 
resultant horizontal force due 
to the bending stresses on a 
piece ADHG eneloseel be- 
tween the adjacent sections 
and bounded by the hoii- 
zontal plane txH it i elistanco 
from the neutral axis, is 
shown by the shaded figure 
This must be equilibrated by 
the horizontal shearing stress 
on GH, which is the only other 
horizontal force acting on the 
piece At any height y the m 
tensity of resultant horizontal 
stress due to the ditfertnce of 
the bending moments is yfiM/I, and the whole horizontal force on 

GH IS ^[I’fy^dy, z being the breadth If q be the intensity of 
1 J Vo 

horizontal sheanng stress on the section GH, whoso breadth is Xg, we 
have 



eyzofix = 


But 8M/5X IS the whole shearing force Q on the section of the beam 
Hence 

and this is also the intensity of vertical sheanng stress at the distance 


yo from the neutral axis This expression may conveniently be 
written q — QAy/xgl, where A is the area of the surface AG and y 
the distance of its centre of gravity from tlu ncutrd axis The 
intensity ^ is a maximum at the neutral axis and diminishes to zero 
at the top ancl bottom of the beam In a beam of rtctangular 
section the value of the shearing stress at the neutral axis is q max 
-= JQ/6A In otlu r words, the maximum intensity of she iriiig stress 
on any sixition is i of the mean intensity Similailv in a beam of 
circular section the maximum is 4 of ff'c mi an 1 his result is of 
some importance m apjilication to the pins of jun joints which m 
be treated as very short beams liable to give way by shearing 

In the case of an I be i with wide flanges and a thin web the 
above expiession shows that in any vertical section q is nearly eon 
St int in tW web and insignificantly small in the flange's Practically 
all the shearing stress is borne by the web, and its intensity is very 
nearly eejual to Q divideel by thi area of section of the web 

rnmipal Stressei, tn a Beam — The foregoing analysis of the 
stresses m a biam, which rt solves them into longitudinal pull and 
push, diu to bending moment along with 
she ir in longitudinal and transverse jilancs, 

IS generally sufficient m the treatment of 
practical cases If, however it is desired to 
hnd the diiection and magnitude of the 
jmncipal stresses it any point we may jiroceed 
thus - 

I e t AC (fig 38) be an indefinitely sm ill 
poition of the horizontal section of i beam, 
on which there is only shearing stress and let 
AB be an indefinitely small portion of the 
vertical section at* the same place on which 
there is sheanng and normal stress Let q 
be the intensity of the shearing stress winch 
IS the sime on \B ami AC, ind lit /? be the 
mti iisity of normal stre ss on AB it is required 
to find a third pl.iiu BC, such that the stress 
on it IS wholly noimal, and to find >, the 
intensity of that stiess Let 6 be the angle 
(to be eleti rmined) which BC make s with AB Then the equilibrium 
of the tiiaiigular wedge ABC leqiurts tint 

zBC cos e — p AB \ q \C and rBC sin e = q AB , 
or (y — p) cos 0 — <7 sm 6 , and r sin 9 = q cos 9 
Hence - r{r — />), 

tan 29 — 2qlp 

r-ip± + m 

Ihe positive value of r is the greater princqial stress and is of 
the same sign as p Ihe negative value is the lesser princqial stress 
which occurs on <i plane at light angles to the former The e qu ition 
for 9 gives two values corresponding to the two planes of principal 
stre'ss I he greatest mtcnsitv of shearing stress occurs on the pair 
of jilines incline el at 45° to the pluies of principal stress, ancl its 
value is i^f{q^ |p’) 

Deflexion of Beams — The deflexion of bcims is due partly lo the 
distortion e^useel by shearing but clue fly lo the simple bending 
which occurs at each vertical section As rtg irds the second which 
in most cases is the only important cause of deflexion we have seen 
Ihit the redius ot curvature H at any section due to a benehng 
moment M is EI/M which may ilso be wntteii Ey,//?, Thus beams 
ol uniform strength and depth (and as i jnrlicular case beams of 
uniform section subjected to a uniform bending moment) bend into 
a circulai are In other cases the loim of the bent beam and the 
resulting slope and deflexion may be determined by integrating 
the curvature throughout the span or by a giaphic process, which 
consists in drawing a curve to represent the beam with its curvature 
greatly exaggerated aflei the ladius of cuivature has been deter 
nuned for a sufficient number of sections In all practical cases the 
curviture is so small that the arc uid ehoid are of sensibly the 
same length C illing i the angle of slope and u the dip or deflexion 
from the chord the equation to the curv c into which an originally 
straight beam bends may be written 

du ^ ^ rfi m 

dx * ’ (Ix^ dx M 

Integrating this for i Ix^im of uniform section of span L supported 
at its ends inel loadeel with a wcigdit W it the centre we hav e for the 
greatest slope and gicatcst deflexion respectively i, — WL /ibEI, 
iq = WL*/48EI If the leiad W is uniformly distributed over L 
t, -- WL'‘/24EI and u, = 5WL7384EI 

The additional slope which sheanng stress produces in any 
originally horizontal lay tr IS ^/C where g is as before the intensity 
of shearing stress and C is the modulus of rigidity In a round 
or rectangular bar the additional deflexion due to shearing is scarcely 
appreciable In an I beam with a web only thick enough to resist 
shear, it may be a somewhat considerable jiroportion of the whole 

Torsion of So/td and Hollow *^hafts — Torsion occurs in a bar to 
which equal and opposite couples are applied the axis ot the bar 
being the axis of the coupUs and gives rise to she.iring stress m 
planes perpendicular to the axis Let AB (fig 39) be a uniform 
circular shaft held fast at the end A and twisted by a couple applied 
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in the plane BB Assuming the strain to be within the limits oi 
elasticity, a radius CD turns round to CD' and a line AD drawn at 
any distance r from the axis, and originally straight changes into 
the helix AD' Let $ bo the angle whicli this helix makes with lines 
parallel to the axis, or in other words the angle of shear at the distance 



Tig 39 


r from the axis and let i be the angle of twist DCD' Taking two 
sections at a distance dx from one another, we have the arc 
Odx — rdt Iltnec q the intensity of shearing stress in a plane of 
cross section vanes as r, since q ^ CO ~ Lr dijdx The resultant 
moment of the whole shearing stress on each plane of cross section 
is equal to the twisting moment M Thus 


f2-nf-qdr = M 

Calling the outside radius (where the shearing stress is greatest) 
and <7j its intensity there we have q — rjj/rj and hence for a solid 
sh ift ' For a hollow shaft with a centr il hole of ladius 

r_j the same reasoning applies the limits of integration are now r^ 
ind fn and 


^ _ 2Mr, 

The lines of principal stress arc obviously helices inclined at 45® to 
the axis 


If the shaft has any other form of section than a solid or sym- 
metrical hollow circle an originally straight railial line becomes 
warped when the shaft is twisted and the shearing stress is no longer 
proportional to the disLince from the ixis The twisting of shafts 
of square, triangular and other sections has been investigated by 
Saint Venant In i squ ire shaft (side — h) the stress is greatest at 
the middle of each side and its intensity there is q^ — M/o 28iA* 

For round sections the angle of twist per unit of length is 

♦ == m solid and — - in hollow shafts 

Cr, irCV irC(r,^ - V) 

In what has been said above it is assumed that the stress is 
within the limit of elasticity When the twisting couple is mere ised 
so that this limit is passed plastic yielding begins m the outermost 
layer and a larger proportion of the whole stress tails to be borne 
by layers nearer the ctntie The case is siimlar to tliat of a 
beam btnt beyond the clastic limit described above If we sup 
pose the process of twisting to be continued and that after passing 
the limit of elasticity the material is capable of much distortion 
without further increase of shearing stress the distribution of stress 
on any cross section will finally have an approximately uniform 
vmlue q', and the moment of torsion will be 


In the case of a solid shaft this gn cs for M a value greater than it 
has when the stress in the outtrmost layer onlv reaches the intensity 
q^ in the ratio of 4 to 3 It is obvious from this consideration that 
the ultimate strength of a shaft to resist torsion is no more dcdnciblc 
from a knowledge of the ultimate shianng strength of the material 
than the ultimate strength of i beam to resist bending is deducible 
from a knowledge of the tensile and crushing strength It should be 
noticed also that as reg irds ultimate strength a solid sliaft has in 
important advantage over a hollow shaft of the same elastic strength, 
or a hollow shaft so proportioned that the greatest working intensity 
of stress IS the same as in the solid shaft 

rwisting Combined with Bending — This important practical case 
is realized in a crank-shaft (fig 40) Let a force P be applied it the 
crank pm A at nght angles 
to the piano of the crank 
At any section of the shaft 
C (between the crank and 
the bearing) there is a 
twisting moment Mj == 
P AB and a beoiding mo- 
ment Mj = P BC There 
IS also a direct shearing 
force P but this does not 
--- require to be taken into 
f account in calculating the 

1 I ' stress at points at the 

Fig 40 O’" bottom o{ the cir- 

CTimference (where the 
intensity is greatest) since the direct shearing stress is distributed 
so that Its intensity is zero at these points The stress there is 



consequently made up of longitudinal normal stress (due to 
bending) p, = and shearmg stress (due to torsion), 

= aMj/wr/ Combinmg these as in § 64 we find for the prm- 
cipal stresses r = 2{Mj± -f M2«)}/irr,», or y = 2P(BC±AC)/iryi» 

The greatest shearmg stress is 2P A(V»y,® and the axes of principal 
stress are inclmed so that tan ze = Mi/M^ =- AB/BC The axis of 
greater principal stress bisects the angle ACB 

Long Columns and binds Compression and Bending — A long 
strut or pillar compressed by forces P applied at the ends in the 
direction of the axis becomes unstable as regards flexure when P 
exceeds a certain value Under no circumstances can this value 
of P be exceeded in loading a strut Lut it may liappcn that the 
mtcnsity of stress produced bjr sm.iller loads exceeds the safe com- 
pressive strength of the material in which case a lowc r limit of load 
must be chosen If the applied load is not stnet Iv axial if the strut 
IS not initially straight, if it is subject to any deflexion by transverse 
forces or if the modulus of elasticity is not uniform over each cross- 
section — then loads smaller than the limit which causes instability 
will produce a cci lam deflexion which increases with ineiease of load 
and will give rise to a uniformly varying stress of the kind illustrated 
m figs 28 and 30 We sliall flist consider the ideal ease m which the 
forces at the ends are strictly axial, the strut perfectly straight and 
free from transverse loads and perfectly symmetrical as to elasticity 
Two conditions have to be distinguished — that in wluch the ends 
are held by pins or sockets which leave them ftee to rock, and that 
in which the ends are held fixed Suppose m the first place that 
the ends arc free to rock J he value of the load wluch causes 
instability will be found by considering wh,it force P applied to each 
end would suffice to hold in originally straight strut m a bent state 
supposing it to have received i small amount of clastic curv iture in 
any way It is showm by Euler that the force required to maintain 
the strut m its curved state is P = ir^EI/L'* and is independtnt of 
the deflexion This me ms that with this particular vilue of 
(which for bicvity wo shill write P,) the strut will be in neutral 
equilibrium when bent, with a value of P less that Pj it will be 
stable, with a greater value it will lie unstible Hence a load 
exceeding Pj will certainly cause rupture The value ir^El/L- 
applies to struts with ends free to rock If the ends are fixed the 
effective length for bending is reduceil bv one half so that Pj then 
is 4ir2EI/L^ When one emd is fixed and the other is free to rock 
Pj has an intermediate value probably ibout 9ir*EI/4J ^ 

The ibove theory assigns P^ as a limit to the strength of a strut on 
account of flexural instability, but a stress less than Pj may cause 
direct crushing Let S be the area of section and fc the strength of 
the material to resist crushing Thus a strut which conforms to the 
ideal conditions specified above will fail by simple crushing if /,S is 
less than P, but bv bending if /,S is greater than P, Hence with 
a given material iiiid form of section the ide il strut will fail by direct 
crushing if the length is less than a certain multiple of the le ist 
breadth (easily calculated from the expression for Pj) and m th it case 
its strength will be independent of the length, when the length is 
greater than this (he strut will yield by bending, and its strength 
diminishes rapidly as the length is mcreased 

But the conditions which the above theory assumes are never 
realized in practice The load is never strictly axial nor the strut 
absolutely straight to begin with nor the elasticity uniform i lie 
result IS that the strength is in all cases less tlian cither /^S or Pj and 
the results of experiments are best expressed by me ins of a formula 
which IS m part tmpincal giving continuous values for struts of any 
length For very short struts wc have seen that the ideal bre iking 
load IS ^S, ind for very long struts it is tt-EI/L^ If we wntt 
P *= /<S/(i -t- /fSL’*/iHFl), we have a formula which gives correct 
values in these two extreme cases and intcnnediale v dues for struts 
of medium length By writing this P — /S/(i + eSL-/!) and treating 
/ and c as empincal constants we have a practical formula which fits 
in well with experimental results and is applicable to stmts of any 
length when the ends are free to rock Tor fixed ends is to be 
taken m place of c ^ 

Bursting Strength of Circular Cylinders and Spheres — Space 
remains for the consideration of only one other mode of stress of 
great importance from its occurrence in 
boilers pipes hydraulic and steam cylin- 
ders and guns The material of a hollow 
cylinder subjected to pressure from within 
IS thrown into a stress of circumferential 
pull When the thickness t is small 
compared with the radius R we may 
treat tlus stress as uniformly distributed 
over the thickness Let p be the intensity 
of fluid pressure within a hollow circular 
cylinder, and let / be the intensity of 
circumferential stress Consider the forces 
on a small rectangular plate (fig 41) with 
its sides parallel and perpendicular to the 
direction of the axis of length / and width 
R8e 88 being the small angle it subtends 
at the axis Whatever forces act on this 
plate in the direction of the axis are 
equal and opposite The remaining forces, which are in cquihhnum, 
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Fig 42 


are P, the total pressure from witlun, and a force T at each side due 
to the circumftrLntial stress P ^ plRSe ind T ^ //< But by the 
triangle of forces (fig 42) P = Ht nee / — pR/t 

The ends of the cylinder may or may not be held together by 
longitudinal stress in the cylinder sides , if they arc then whatever 
be the form of the ends a transverse 
section the arei of which is 2irl</ 
has to bear a total force pirR* Hence 
if /' bo the intensity of longitudinal 
stress /' c= pRjzi — if 

A thin hollow spheie under internal 
pressure has eaual circumferential pull in all directions To find 
its value consmer the plate of fig 42 There arc now four equal 
forces T on each of the four sides to equilibrate the radial force P 
Hence P =. ^Tfie and /= pR/'Zi 

Thic-k Cylinder — When the thickness is not small comi>ared with 
the radius the radial pressure is transmitted from layer to layer with 
reduced intensity and the circumfcrcnlial pull diminishes towards 
the outside In the case of a thick cylinder with free ends > we h ivt 
to dial at any point with two principal stresses r vdi vl and circum- 
ferential which may be denoted by p and p' resjieetively Sup- 
posing (as wc may properly do in dealing with a cylinder which is 
not very short) tliat a transverse section originally plane niniins 
pi me the longitudinal strain is uniform Since there is no longi 
tudinal stress this strain is due entirely to the lateral action of the 
stresses p and p', and its amount is {p -f p')l<rh. Hence it ail 
points^ p' constant ^ Further by considciing the equilibrium 


of any thin layer, is we have already considered tliat of i thin 
cylinder we haye = P' 

These two equations give, by integration — C | C "/r^, and 
p' - L-L'/r^ 

If be the exterruU and fn the internal radius, and pf, the pressure 
on the iniur surface, the conditions that p — po yhen v — ind 
p — o when r — r, give C — — /’o^//(V— oid C' — — Cr,- 
Htnce the circumferenti il stress "at any* 1 idms r is /> ^ 
~ p^r 2 (i 4- r^'^lr^)l(ri^ — r}) At the inside where this is greatest 
its value IS — ;&o(>'T + *z‘)lh'\ ~ ^ quantity always greater 

than />„ howevtr thick the eylindir is 

In the construction of guns \ inous devices ha\e betn used to 
equalize the eireumftre.ntial tension With cast guns a chilled 
core his been cmplo\cel to mike the inner la\cis solidify md cool 
first so that they arc aflcrwarels compressed by the later contnic 
tion of the outer layers In guns built up e»f wrought iron or steel 
hoops the hoops are bored sm ill by a regul ited amount intl are 
shrunk on over the barrel or over the inner hoops In J A Long- 
ridge s system largely used for heavy ordnance '^tlu gun is made by 
winding stee 1 wire or ribbon with suitable initial tension on a central 
steel tube 

The circumferential stress at any point ol a thick hollow sphere 
exposed to internal fluid jiressure is found by a process like that of 
the last paragraph to lie — par^\\ -f r{'j2r'*)j{r/ — r/) which gives 
for the greatest tension the value 

- Pi)(ri^ + 2 rJ)l 2 {r,' - r^-^) (J A E ) 


STRESA, a village of Piedmont, Italy, m the provinee of 
Novara, situated on the west side of Lago Maggiore, on the 
Simplon railway, to m N of Arona, 673 ft above sca-levtl 
Pop (1901), 1477 remarkable for the beauty of its scenery 
and for its fine villas, and is a favourite resort in spring, summer 
and autumn 

STRICKLAND, AGNES (1806-1874), Fnghsh historical writer, 
was born in 1806, the third daughter of Thomas Stncklxnd, of 
Rtydon Hall, Suffolk Her first literary efforts were histone al 
romances m^verse m the style of Walter Scott— Tr<7re:<’s/<?r Field 
(published without date), Demetrius and other Poems (1833) 
hrom this she passed to prose histones, written m a simple style 
for the young A picturesque sketch of the Pilgrims of Walstn^- 
ham appeared in 1835, two volumes of Tales and Stones from 
History m the following year Then, with the assistance of her 
sister, she projected a more ambitious work. The Lives of the 
Queens of England, from Matilda of Flanders to Queen Anne 
The first volume appeared m 1840, the twelfth and last m 1849 
Miss Strickland was a warm partisan on the side of royalty and 


1 This condition is realized in practice when the flual causing 
internal pressure is held in by a piston, and the stress between this 
piston and the other end of the cylinder is taken by some other part 
of the structure tlian the cylinder sides 

* The solution wtuch follows in the text is applicable even when 
there is longitudinal stress provided that the longitudinal stress is 
uniformly distributed over each transverse section If we call this 
stress p", the longitudinal strain is />'/E -f (/» -t- P')f<r'E Since the 
whole strain is uniform, and p* is uniform, the sum of p and p' is 
constant at all points as in the case where the ends are free 


the Church, but she made industrious study of “ offiaal records 
and other public documents,” gave copious extracts from them, 
and drew interesting pictures of manners and customs While 
engaged on this work she found time in 1843 to edit tlie Letters 
of Mary, Queen of Scots, whose innocence she championed with 
enthusiasm Jn 1850 she followed up her Queens of England 
with the Lives of the Queens of Scotland, completing the serus in 
eight volumes in 1839 Unresting in her industry, she tumid 
next to the Bachelor A mgs of England, about whom she published 
a volume in 1861 Ihc I ives of the Seven Bishops followed in 
1866— after a longer interval, part of which was employed m 
producing an abridged version of her Queens of England Her 
last work was the Lives of the last Four Stuart Princesses, 
published m 1872 In 1871 she obtained a eivil-hst pension 
of £100 m recognition of her merits She died on the 8th of 
July 1874 

A Life by her sister Jane Margaret Strickland appeared in 1887 

STRICKLAND, HUGH EDWIN ( 18 1 1-1833), English naturalist 
and geologist, was born at Righton m the Fast Riding of York- 
shire, on the 2nd of Man h t8it, and was grandson of Sir George 
Strickland Bart As a lad he ai quired a taste for natural history, 
which dominated his life lie received his tarh education from 
private tutors, and in 1829 entered Oriel tollegi, Oxford He 
attended the anatomical lectures of Dr fohn Kidd and the 
geological let tuft's of Dr W Buckland, and he became greatlj 
interested both in zoology and geology He graduated B A in 
1831, and proceeded to M A m the following year Returning 
to his home at Cracombe House, near Tewkesbury, he began 
to study the geology of the Vale of Evesham, communicating 
papers to the Geological Socictv of London (1833-1834) He 
also gave much attention to ornithology Bex oming acquainted 
with Murchison he was introduced to William John Hamilton 
(1805-1867), and accompanied him m 1833 m a journey through 
Asm Minor, the Thracim Bosporus and the Island of /ante 
Mr Hamilton afterwards published the results of this joumev 
and of a subsequent excursion bv himself to Armenia m Researches 
in Asia Minor Pontus and Armenia (1842) After his return 
in 1836 Strickland brought before the Geological Society several 
papers on the geology of the districts he hacl visited m southern 
h urope and Asia He also describe d in detail the drift deposits 
in the counties of Worcester and Warwick, drawing particular 
attention to the fluviatilc deposits of Cropthome,m which remains 
of hippopotamus, &.e , were found With Murchison he read 
before the Geologie a! Society an important paper “ On the Upper 
F ormations of the New Red Sandstone System in Gloucestershire, 
Worcestershire and Warwickshire ” (FronT Geol Soc , 1840) In 
other papers he described the Bristol Bone-bed near Tewkesbury 
and the J udlow Bone-bed of Wonlhope He was author likewise 
of ornithological memoirs communicated to the Zoological 
Society, the Annals and Magazine of Natural History and the 
British Association He also drew up the report, m 1842, of a 
committee appointed bv the British Association to consider the 
rules of zoological nomenclature He was one of the founders 
of the Rav Society suggested m 184 3 and established m 1844 the 
object hung the publication of works on natural history which 
could not be undertaken by scientific societies or bv publishers 
For this society Strickland corrected, enlarged and edited the 
MS of Agassiz for the Btbhographia Zoologtae et Gce/eg'rfltf (1848) 
In 1845 he edited wit h J But kman a second and t nlarged edition 
of Murchison’s Outline of the Geology of the Neighbourhood of 
Cheltenham In 1846 he settled at Oxford, and two years later 
he issued m conjunction with Dr A G Melville a work on The 
Dodo and its Kindred In 1850 he was appointed deputy reader 
m geology at Oxford during the illness of Buckland, and m 1852 
he was elected F R S In the following year, after attending the 
meeting of the British Association at Hull, he went to examine the 
cuttings on the Manchester, Sheffield & Lincolnshire railway near 
Retford, and he was there knocked down and killed by a tram on 
the 14th of September 1853 He was buried at Deerhurst church 
near Tewkesbury, where a memorial window was erected 

See Memoirs of H E Strickland, by Sir Wilham Jardme Bart 
(1858) 
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STRIEGAU, a town of Germany, in the Prussian province of 
Silesia, on the Stnegau Water (Striegauer Wasser), 30 m by rail 
SW of Breslau Pop (1905), 13,427 It contains four Roman 
Catholic churches, among which is that of St Peter and St Paul, 
with a vaulted roof 100 ft in height, the highest m Silesia, a 
Protestant church, and numerous educational and charitable 
institutions The chief industries of the place are the making of 
cigars, malt and machinery, also of albums, portfolios and other 
articles in leather Granite is quarried m the neighbourhood, 
and there is an extensive trade in gram It was near Stnegau 
that Frederick the Great gained the important victory usually 
named after the village of Hohenfriedbcrg, on the 4th of June 
1745 The town rights of Stnegau date from 1242 I 

STRIKES AND LOCK-OUTS A strike, m the labour sense, 
IS a stoppage of work by common agreement on the part of a 
body of work-people for the purpose of obtaining or resisting a 
change in the conditions of employment The body of work- 
people may be large or small, and the cessation of work may be 
simultaneous or gradual, e g if the notices to cease work happen 
to expire at different dates, the cessation may nevertheless be 
a strike, provided it takes place as the result of a common 
agreement It will be seen from the above definition that a 
strike, though the immediate result of an agreement, formal or 
tacit, on the part of work-people to withhold their labour, may 
originate m a demand on the part of the employer as well as on 
the part of the employes In the former case the stoppage is 
olten (though loosely) termed a “ lock-out ” It is obvious, 
however, that to distinguish stoppages as strikes or lock-outs 
according to the source of the original demand for a change of 
i onditions would lead to a very arbitrary and misleading classi- 
fication Frequently it is not easy to say which side made 
the original demand to which the dispute is to be attributed, 
and frequently a stoppage is the result of a break-down of nego- 
tiations in the course of which demands have been made by both 
sides Moreover, m so far as the distinction can be drawn, it 
would lead to the result that in almost all cases a dispute in 
tunes of impioving trade would be termed a strike, and in times 
of del lining trade a lock-out It is not possible to frame an 
entirely satisfactory definition of a lock-out which shall enable it 
alwa) s to be discriminated from a strike It may be noth ed that 
the attempt to make th s distinction has been abandoned m the 
board of trade statistics since 1894, both kinds of stoppages being 
now included under the comprehensive title of “ trade disputes ” 
Ihe only basis of distinction between a “ strike ” and a “ lock- 
out,” which IS sufficiently definite for preiisc or statistical 
purposes, is the source from which the actual notice to cease 
work emanates, cessations resulting from notices given by the 
emplo)crs being termed “lock-outs,” while those which cither 
result from notices given by the men, or from their withdrawal 
from work without notice, would be termed “ strikes ” But 
whether the term “ lock-out ” be restricted as above, or applied, 
as m the popular use of the term, to any dispute m which the 
employers appear to be the aggressors, the d stinction dots not 
afford a sound basis for the statistical classification of disputes 
The source of the actual notices to leave work is often quite an 
unimportant matter, while, on the other hand, if the ordinary 
current use of the terms be followed, there will 1^ man) disputes 
which, according to the workmen’s view, should be termed lock- 
outs, and, according to the employ („rs, should be termed strikes — 
a difficulty which was well illustrated in the controversy as to 
whether the “ strike clauses ” in admiralty contracts could be 
invoked in the case of work stopped through the engineering 
dispute of 1897 In the present article, therefore, no distinction 
IS drawn for statistical purposes between a strike and a lock-out 
Another distinction, perhaps of greater importance than the 
above, but which in practice it is sometimes difficult to draw, 
IS between a stoppage in pursuance of a trade dispute and a 
stoppage due to a bona fide dismissal or change of employment 
ari;b ng from the intention of an employer to i ease to employ 
a particular set of men, or of a group of workmen to cease to 
work for a particular employer Generally speaking, a stop- 
page may rightlv be termed a trade dispute if there be an 


intention on the part of both parties (at least at the beginning) 
to resume the relations of employer and employed on the 
satisfaction of certain specified conditions Where the wil- 
hngness to resume this relation exists on one side only the 
question is more difficult, and accordingly it is not uncommon 
for an employer to deny the existence of a trade dispute, 
although the men formerly in his employ may be actually 
drawing “ strike pay ” from their unions and “ picketing ” his 
works to prevent their places being filled Such cases sometimes 
arise when the workmen consider that the dismissal of some of 
their colleagues is due not to personal faults or slackness of 
employment, but to some collective action which they have 
taken, or to their membership of some organization Broadly 
speaking, however, the distinction is that a trade dispute is a 
temporary stoppage entered into to obtain or to resist a change 
of conditions of employment 

The essence of a strike or lock-out is a refusal on the part 
of a number of workmen collectively or of an employ er to renew 
contracts of employment except on certain changed ( onditions 
This simple situation may be complicated by actual breaches 
of < on tract, as when a body of work-people leave work without 
notice, or by attempts on their part to prevent other persons 
from entering into ton tracts of service, or to persuade other 
persons to terminate or break their contracts But siuh 
features as these, though common to many strikes, are not 
essential Ihe question of the legal position of strikes, and of 
the methods adopted for the conduct of strikes, is discussed 
below Here it is only necessary to point out that strikes, 
as su<h, are incidents arising out of the modern relationship 
of free tontract as between employers and workmen, and have 
little real analogy with the revolts of servile or scmi-servile 
labour in am lent or medieval times 

Trade Disputes in ihe United Kingdom 

Since i888 the board of trade have kept a record of strikes 
and lock-outs in the United Kingdom The following table, 
based on the official returns published by that department, 
shows the number md inqiorLamc of these stoppages in the 
United kingdom from 1893 to 1907 — 
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1902 
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116,824 

256,667 

3,479,255 

1903 

a87 
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56,380 

23,386 

116,901 

87,208 

2,338,668 

1901 

^55 

30,828 

25 850 

1,484,220 

1905 
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67-, 65 3 
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2,470,189 

190O 
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157,872 

59 901 

217,773 

^,028,816 
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601 

100,728 

46,770 j 
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It should be noted that by “ indirectly affecUd ’ are meant 
the work-people employed in the same establishments as those 
on strike, who are thrown out of employment owing to ihi strike, 
but are not themselves engaged m it Ihe board of trade 
statistics do not take into account the persons employed m 
kindred trades who are indirectly affected 

An important thing to note about the above statistics is 
that m many years they are dominated by a few large disputes 
Some of the larger cases are shown on the following page 
In 1907, 487 of the recorded disputes (or about four-fifths 
of the whole number) accounted for less than one-third of the 
total time lost, and this, it is to be remembered, is after the 
very small disputes have been excluded 
By “ aggregate duration ” or “ time lost ” is meant the 
product of the number affected multiplied by the duration 
of the dispute in working days, with some allowance for those 
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who have found work elsewhere or been replaced by others 
Though this figure is the best general index of the importance of 
the disputes of each year, it is but a rough approximation to the 
time actually lost through disputes 


when there is most room for bona fide disagreement as to the 
conditions of the labour market These are undoubtedly the 
most critical times in the relations of employers and employed, 
hut the disturbing influence of accidental causes is too great 



1 Princip&l Disputes ot the Year 



All other Disputes j 

Year 
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Number ot 
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Number 

of 

Disputes 

Number of 
Work-people 
affected 

Aggregate 
Duration in 
Working Days 

1893 

1 Coal Miners (Federated Districts) 

\ Coal Miners (South Wales and Monmouth) 

300,000 

90,000 

21,137 oool 

I 500,000 J 

614 

244,301 

7,840,765 

1894 1 

Coal Miners (Scotland) 

70,000 

5,600,000 

928 

255,248 

3,929,010 

1805 1 

Boot and Shoe Operatives 

46,000 

1,564,000 

744 

217 123 

4, 160, (,70 

4,614,524 

1897 

Fiigmeers Maehinemcn and others "li 

47,500 

100,000 

f 5, 7 41,000 

864 

182 707 

1898 

1 engineers, Maehinemcn and others — continued / 

( e oal Miners (South Wales and Monmouth) 

\ 1, 1 18,0004 

11,650,000/ 

710 

154 007 

2,521,478 


lor example, if a strike lausts a postponement or accumulation 
of work, the extra demand for labour, and the overtime worked 
after Its conclusion, may partially compensate for the stoppage 
On the other hand, if a dispute should drive away trade or 
cause the closing of works, it may lessen the field of employment 
for a long pci lod tfu r its termination, uicl sue li lost time cannot 
be taken into at lount in the estimates of “ aggregate duration ” 
Imr these reasons all estimates of wages lost through dispute' 


to enable any regular law of variations in disputes to be estab- 
lished by statistical evidence It is to l^e remembered that in 
recent years there has been a great development in the means 
available for avoiding stoppages by conciliatory action (see 
Akbitra I ION AND CONCILIA j ion), and this of Itself would greatly 
complicate the task of tracing any correspondence between 
the previlcnce of actual sloppigcs and the state of employ- 
ment Broidly It may be said that the great majority of up- 


are somewhat fallacious The real impoitance of strikes lies ' ward and downward changes of wages arc settled nowada^s 
less m the value of the actu il time consumed bv their duration, 
than m their indirect effects on the orginizition and effective- 
ness of the industry, and on the relations of employer to em- 
ployed, and also in their reaction on the conditions of allied 
trades The comparative insignificance of the actual loss 
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without strikes, and in many trades actual stoppages, instead 
of being a normil feature in the relations between emplover 
and employed, arc rather to be looked on as cases of accidental 
breakdown of the rec ognized macbinerv of negotiation 
The causes of disputes are of course very varied, embracing 
all the matters relating to conditions of 
employ ment on which differences cau$e$ 
m\v arise between emplovers 
and employed Experience shows, how- 
ever, that the great bulk of disputes relate 
to questions of wages, a much smaller 
proportion to hours of labour, and the 
balance to a large number ol miscellaneous 
questions, such as the employment of per- 
''Ons or classes obnoxious to the strikers on 
the ground that the\ do not belong to their 
union, or have worked against its interests, 
or bee ausc they ire he Id to have no “ right ” 
to the partu ular occupation on which 
thev are employed, either on account of 
not having gone through the recognized 
“ training or of belonging to another trade 
to production owing to the mere loss of time caused by strikes Among tins class of strikes are to be me hide d the so-called “ de- 
will be seen from the fact that the total duration of strikes marcation ” disputes between two bodies of workmen as to the 
during the seven years 1901-1907, if spread over the entire limits of their trades, which frequently cause suspension of work 
adult male working population, would be equivalent to less !>> both groups, to the great inconvenience of the employer 
than the loss of one-third of a clay per head per annum As Strikes are also not uncommon on the question of trade unionism 
a matter of fact, however, the loss owing to strikes is very pure and simple- / c to obtain or defend freedom to belong to a 
unequally distributed over the industrial population In large union, or to art through its agenev m negotiations with cm- 
groupsofindr*trics,cg agriculture, strikes are of rare occurrence ployers This question enters more or less as a factor into a 

In others, such as the building trades, they are frequent, but Urge number of disputes, most usually, however, as a secondary 
mostly small and local, while in mining they arc not onK . cause or object, so that it does not appear prominently in the 

frequent and often prolonged, but m many cases they involve tabulation of causes m the board of trade statistics which is 

large numbers of persons and extend over wide areas Thus j b ised on principal causes only Thus the formulated demands of 
on an average of the seven years 1901-1907 there were 43 > the strikers are usually for improved conditions of work, the ques- 
disputes annually in the building trades, and 133 in mining and j uon of “ recognition ” of the trade union only arising incidentally 
quarrying, but the latter disputes have involv d nearly seven- | when the parties attempt to negotiate as to these demands The 

teen times as many persons and had an aggregate duration 1 following table, showing the principal causes of disputes for the 

nearly six times as great Intermediate between these groups seven years 1901-1907, is based on the official statistics — 
of trades is the metal, engineering and shipbuilding group, 


m which, more perhaps than in any other group, the importance 
of disputes vanes according to the state of trade 
The principal facts relating to the d'stribution of trade dis- 
putes among the more important groups of trades are given m 
the above table for the mean of the seven years 1901-1907 
It would be natural to expect that trade disputes would be 
most prevalent at or just after a turn m the tide of employment, 


Percentage Proportion of Work jxople directly affected by 
Disputes in the seven years 1001-1Q07, relating to 


Questions 
of Wages 

Questions 
of Hours 

Lraploj ment 
of parlicul ir 
Clisscs or 
Persons 

Trade 

Unionism 

Other 

Causes 

51 5 

1 46 

92 

lil 

14 5 


XXV 33 



1026 STRIKES AND LOCK-OUTS 


Th« results of trade disputes are nearly as vaned as their 
causes. Sometimes a strike goes on until the emplojer is 
JWxftBdi ruined or retires from business, and is only ended 
SattUtmmt by the permanent clasmg of the works, sometimes, 
aorf especially when trade is slack and the dispute 

R0muitM large, the places of the men are almost imme- 

diately filled, and the only economic result of the stnke is to 
replace pne body of men by another without perceptible inter- 
ruption ofi business There have been frequent cases of this 
kind m strikes of unskilled labourers Sometimes, on the other 
handrthe demand for labour is so active that the whole of the 
strikers immediately find work elsewhere, and the only eco- 
nomicresult is totransfera body of men fromoneset of employers 
to another with little or no interruption of their employment 
In years of active employment the building trades have afforded 
many examples of this issue of a trade dispute In other eases, 
after a more or less prolonged stoppage, the disputes end by the 
permanent “ blocking " of an employer’s est^hshment by a 
union, or the permanent refusal of the employer to take back 
any of his former employes All these, however, are extreme, 
and om the whole exceptional cases The vast majority of 
trade disputes are settled by mutual arrangement, and whether 
such arrangement is wholly m favour of one or other party, or 
involves a compromise, its terms provide that the whole or part 
of the body of work-people whose labour wet* withheld or 
excjucled shall return on agreed conditions to theur former 
employment 

During the period 1901 to 1907 there were on an average 465 
disputes settled annually, affecting directly and indirectly 
156,800 work-people, and of these only 44 disputes, involving 
15,700 workrpt ople, were ended by the return to work of the 
strikers on their emplo> ers’ terms without negotiation of any 
kind, and 69 disputes involving 5500 persons by replacement 
of the work-people or by the closing of works All the remain- 
ing disputes, 353 in number, involving 1 35,600 persons, were con- 
cluded by negotiation between the parties either with, or more 
usually without, the aid of an outside mediator or arbitrator 

The following figures for 1901-1907 (whuh practically coim ide 
with those of the previous decennial average) show the compera- 
tive results of trade disputes The percentages refer to the 
proportion of work-people directl> involved in disputes which 
resulted in the manner indicated — 
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31 2 
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1904 
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1905 

24 7 
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33 0 

0 0 
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1907 

32 0 

1 27 0 
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0 3 
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Mean of i 
7 year-^ 

31 I 

34 5 

34 * 

1 

0 2 

1 TOO 0 


It IS, of course, to be understood that the figures m the above 
table only relate to the ttnmfdiaie results, as determined by the 
relative extent to which one or othc r of the p vrties succeed m 
enforcing their demands The question of the ultimate effect 
0# the stoppages on the vrelfare of the parties or of the com- 
munity gcnenlly is an entirely different question 

Organttaitm of Strikes and Lock-ouis 
In tlie great majont> of cases strikes are organized and 
controlled 1 ^ trade unions It does not, howevra,. follow from 
latiufttcn th’s that the growth of trade unionism has always 
Tradtt fostered and encouraged strikes, there being evidence 
t/oicMu m many trades the strengthening of organiza- 

tion has had the effect, not only of restraining ill-considered 
partial stoppages, but also of preventing more serious disloca- 
tions of industry by providing a channel for the expression 
of grievances aad a recognized means of negotiating with 
employers Much of the evidence given before the Royal 


Commission on Labour (1891-1894) tended to show that the 
growth of trade unions has the effect on the whole of lessening 
the firequency, thcMagh of widening the area, of disputes The 
commission, moreover, laid down that the stage of industry 
m which disputes are likely to be most frequent and bitter is 
that in which it is emerging from the “ patriarchal ” condition, 
m which each employer governs his establishment and deals 
with his own men with no outside interference, but has not 
fully entered into that other condition in which transactions 
take place between strong associations fully recognizing each 
other In this state of industrial organization bitterne''S is often 
caused by the insistence of the work-people on the “ recognition ” 
of their unions, and b> the treatment of these unions by the em- 
ployers as outside parties interfering and causing estrangement 
between them and the work-people actually in their employ 

Probably next to the patriari hal stage, m whii h eai h fai tory 
IS a happy family, the industrial conditions most favourable 
to peace are when a powerful trade union is face to face with a 
representative employers’ association, both under the guidame 
of strong but moderate Ictidcrs and neither feeling it beneath 
Its dignity to treat on equal terms with the other When, on 
the other hand, some or all of these conditions are absent, the 
growth of combinations may tend to war rither than peace 

Whether, however, trade unionism tends gem rally to en- 
courige or to restrain strikes, the organization and polity of 
all trade unions, as at present constituted, are based on tin 
possibility of a collective withdrawal from work in the 1 ist 
resort Dispute pay is consetjuently the one universal form 
of trade-union benefit Though, however, in most of the 
disputes reeorded the strikers are finaneially supported by some 
trade union, this is by no means always the e asc Manv strikes 
have been entirely earned out without the instrument ilitv of 
a permanent eombination, the vork-pcoplc iffttteel belonging 
to no union and merely improvising a more or less represen- 
tative strike committee to control the movement It is not 
uncommon, however, for a permanent union to originate in a 
strike of non-unionists In other eases (eg m the London 
dock strike of 1889) an insignilicant trade union may initiate a 
strike movement involving several thousands of labourers out- 
side Its membership In the i ase quoted the membership of 
the Dockers’ Union rose during the ftw weeks of strike from 
800 to over 20,000 A (onspuuous case of a widespreid strike 
of workmen not belonging to a tr ule union was the South Walts 
coal-miners’ dispute of 1898 Of the 100,000 men affected, 
probalily not more than 12,000 belonged at the time to any 
trade union, but the workmen’s representatives on the committee 
of the sliding scale (against which the movement was direited) 
formed the nudens of a stnke committee, and one result of 
the strike was the forma.tion of the “ South Wales Miners’ 
Federation,” affiliated to the Miners’ lYdcration In the case 
of stnkes of non-unionists, the stnkers, of course, have to depend 
for their maintenance on their own resources or on the proceeds 
of public subscriptions Fri quently grants arc made m their aid 
by svmpalhetic trxde unions, and in the case of the South Wales 
dispute above referred to, several boards of guardTans gave out- 
door relief illegal!) to strikers who had exhausted their resources 

I he majority of strikers, however, belong to trade unions 
and receive “ dispute benefit,” which usually consists of a 
weekly pavment of from los to 1 5s In 1906 the sum expended 
by 100 of the principal trade unions in support of men engaged 
in disputes was £212,000 In years of big disputes this sum has 
been largely exceeded 

Although most strikes are controlled by trade unions, cases 
are comparatively rare in this country in which the central 
committee of a trade union takes the initiative and directs its 
members to cease work More usually a local strike movement 
IS initiated by the local workmen, and the central committee 
IS generally empowered bv the rules to refuse its sanction to a 
strike and to close it at its discretion, but has no authority to 
order it In many unions a ballot is taken of the members 
of the districts affected before a strike is authorized, and a 
two-thirds (or ex'en greater) majority, either of members or of 
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bretnches, in favour of a stoppage may be required before the 
sanction of the central executive is granted Some unions 
in their rules draw a distinction between strikes to enforce 
new conditions (<? g a rise of wages, a restriction of hours or of 
overtime) and strikes to oppose the introduction of new condi- 
tions by the employers, greater freedom being allowed to the local 
members m the case of “ dt fcnsive ” than of “ offensive ” strikes 

Sometimes also the executive committee, while refusing tht ir 
official sanction to a strike, and dei lining to allow the funds of 
the society to be used to support the strikers, may tacitly permit 
a local committee to take what action it pleases and to collect 
funds for the purpose S(rme strong unions, however, especially 
those which have entered into general agrtements with em- 
ployers’ associations, not only refuse financial support to an 
unauthorized strike, but even (Xpd from their society strikers 
who refuse to obey their order to return to work The Boiler- 
makers’ and Iron Shipbuilders’ Union has more than once 
taken drastic ac tion of this kind, even to the extent of fining or 
superseding recalcitrant members and offie lals In 1899 the 
National Union of Boot and Shoe Operatives, which is i party 
to an agreement with the Employers’ federation (known as the 
“ Icrms of Settlement ”) was fined £t,oo by the umpire under 
that agreement for failing to expel or to induce to return to 
work certain of their members who took part in a strike contrary 
to the piovisions of the agreement It sometimes happens, 
however, th it the central committee of a trade union is not 
strong enough to withhold financial support even from an 
unauthorized strike 1 

When a strike has been authorized bv the executive, the 
conduct ot It IS frequently entrusted to a “ strike committee,” 
appointed ad hoc, one reason he mg that a strike of any con- 
siderable dimensions often affects members of several unions, 
so that the c ommon action necessary m a conflict with employers 
ran only be attained bv a committee representing ill the socie- 
ties involved A strike committee has often no power to draw 
on the funds of the unions represented, each of which pavs 
dispute pa\ m aocorduuc with its rules to its envn members, 
the financ lal power of the strike c ommittee laeing limited 
to the support of non-unionists out of any funds available for 
the purpose, or the collection and administration of funds in 
case of the exhaustion of the resources of any of the unions 
represented 

The financial support of a loc d or sectional strike imposes but 
little strim on the resources of a large society, hut where a 
considerable proportion of the members are affected it is iisu il 
for a union to replenish its funds bv imposing a “ It w ” or spec lal 
contribution on members remaining at work During the en- 
gineering dispute of 1897-1898 the levies imposed bv the Amal- 
gamated Society of Engineers rose to 2s 6d per w^eek, and 
one of the mam objects of the federated employers was to 
dimmish the revenue obtained from this source by cnlaigmg 
the area of the dispute 

When there is no regular provision for the financial support 
of strikers, oriwhen this provision is exluuisttd, the strike leaders 
have a much more difficult task m preventing the return to 
work of some of their followers, and it is m these rases that 
intimidation and \iolcnce are most to be apprehended In all 
strikes, however, except in the few c ases in whn h the whole of 
the workmen m the trade an m the union, and the skill re- 
quired IS such that no new labour can enter the tnde during 
the dispute, there is the possibility of the strikers being replaced 
by other labour, and the efforts of the strike organizers are largely 
directed to the prevention of this by all means m their power 
The chief method emploa od has generally been that known as 
“ picketing,” viz the placing of members of the union to watch 
the approaches to the works or factories affected, to give in- 
formation as to the strike to any workmen who attempt to enter, 
and to endeavour to dissuade them from accepting employment 

Other methods of preventing workmen from taking the place 
of strikers may also be adopted or attempted, ranging from the 

’ Noteworthy in this respect was the stnkc of boilermakers on 
the Tyne m igio m deftanct of their executive- 
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publication of information in leaflets or otherwise as to the 
existence of a dispute, or appc.als to workmen to ivoid the 
works affected, to systematic innoyance or intimidition ot 
workmen who take or retain emplo\ ment during a stoppage by 
threats or by actual violence ancl outrage 

The methods adopted by stnkeS-s and strike organizers natur- 
ally suggest the counter measures adopted by employers To 
break down the resist nice of a bodv of work people supplied 
with a weekly strike allowance by a powerful trade union 
employers sometunes ha\e recourse to some method of mutual 
indemnification by which the financiallv weaker of the it number 
are temporanlv subsidized by the stronger, whether through 
the machinery of a permanent tmployers’ association or of an 
emergemy ( ommittee Emplovcrs’ assoiiations being usually 
composed of much smaller nnmbtrs than trade unions, are, 
as a rule, able to act in concert with greater secrecy and less 
formality than is possible in a workmen’s union Apart from 
any finimial support which emplnvcis mav guarantee their 
(ollcagucs when attacked by i tiade union, they have m some 
eases foimcd or aided organizations for the sy stcmatic piovision 
of a reserve of “ free labourers ” available to replace men on 
strike B\ “ flee labourers ” is meant not necessarily non- 
iinionisi, but labourers pledged to work amicahh with others 
whether members of a union or not The Shipping hi deration, 
an organization of shipowners and shipowners’ associations 
whuh was formed m i8«>o to combat the strikes then prevalent 
among seamen, arranged a system of shipping 
offi( es at whi( h seamen could be engaged who w ere 
prcpaied to give a pledge that they would work 
with non-unionists Ihev also opened similar offuts for shore 
labourers in some ports Othtr indi pendent agendts exist 
for supplying employers with labour during a dispute It is 
not untommon, in disputes in which there is any apprehension 
of intimidation or violence, for emplovers to board and lodge 
the imported work-people Another method on whi<h em- 
ployers m recent years '■bowed an mcnasid tendemy to rely 
was the institution of legal proieedings to restrain individual 
strikers or the union to which they belong from taking wrongful 
aition injunous to their business This led to the passage 
of the Trade Disputes Ad of tqo6 legalizing several forms 
of action h\ strikers which the courts had declared illegal (see 
ImIow) There has hem no attempt m England to indue e the 
courts to restrain bodies of work-people from striking hv in- 
junction, IS Ins been frequenth done m American strikes 
affecting inter-state commerce In many disputes the attitude 
of piiblu opinion is of some importance m determining the 
results, and aocorelinglv both sides frequenth issue statements 
or manifestoes giving their versions of the difforenic, and m 
other ways (< g hv an offer of arbitration) one party or the 
other eneleavours to enlist public opinion on its side 

Public XctioH with refs^ard lo Strikes and Lock-outs 

1 hough the niajontv of labour disputes have little impor- 
tance for third partie s, stoppages of this kind sometimes acquire 
a special interest for the general public either b\ re ason of the 
large number of work-people wdiose livelihood is affected, or 
of their indirti t effects on employment m kindred trades, or 
of the danger and meonv eniem e th at mav be i aused to the 
publie, or of the fear th at industry m ay be diverted abroad, 
oT that a breach of the peace mav be caused bv attempts on the 
put of the strikers to coen e persons outside their combinations 
For these and othtr reasons, strikes and lock-outs are usually 
regarded as a class of disputes m which legislative interference 
has mtire justifii ation than in the case of other kinds of industrial 
and commercial differences 

Legislative oi tion, with the view of providing alternative 
methods of adjusting labour difficulties, is discussed in the 
article Arbitration and Conciliation It is there shown 
that in New Zealand, New South Wales, Western Australia, 
the commonwealth of Australia and Canada (for certain in- 
dustries) alternative metliods have been made compulsory, 
but there are mthcations that the gre it majority of emplovers 
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and workmen m Great Britain would not be prepared for such 
measures, involving as they would the surrender by those 
directly concerned of their freedom to arrange these matters 
by voluntar} agreement or by a trial of strength Without the 
provision of some alternative by the state, it would be impos- 
sible in a free country to prohibit altogether the termination of 
labour contracts by collective agreement among work-people or 
employers 

The law, however, may and does restrict or prohibit the use 
of some of the methods of promoting or carrying on strikes 
which interfere with the liberty of other labourers, or inflict a 
wrong on employers, or injuriously affect the public interest 
The relation of the law in the United Kingdom to strikes and 
lock-outs IS briefly as follows Since the legislation of 1871 and 1875 
there has been no question of the legality of a strike as 
such \i£ of a eombined abstention from work in ordtr 
rf to influence the conditions of employment but the 
Klagaom in which the strike is carri^ out may subject 

St Ik strikers cither to crmunal or civil liabilities In tins 

** connexion the chief questions of interest relate to the 
limits within which stnkcis mav lawfully ict for the purpose 
of inducing other persons not to take their places, and for the 
purpose of bringing indirtct piessuie to bear upon the employer 
by influencing othirs not to work foi or deal with him, and on the 
other hand the limits within which emplojeis iiuia ict in inducing 
other employcis to absf iin from tmploying workmen or mt tubers of 
a trade union with whom llu v h i\c a dispute 

Strikers arc necessarily li.ible to tin. gemi d eiiminal law but 
the Conspiracy and J’roteetion ot Property Act i87‘> eiuctcd tint 
an dgieement 01 eombination by two or luoie persons to do 01 
procure to be dont any act in contemplation or furtherance of i 
trade dispute between employers and workmen shall not be in 
diet ible as a coii'-pirace 11 such act if eommiftod by one peison 
would not bo punishable as a crime ninuly on indictment or on 
summary convietion with the statutory liability of imprisonment 
eitliei ibsolutely or ilteniativelv loi some other piimshmt nt 
The Trade Disputes Aet 190(1 extended the exemption to avtl 
liability providing that an aet done m putsu nice ol an agreement or 
combination in contemplation or furtherance of a trade elispute sh ill 
not be letionabk unless the 'et if done withoivt such agree me nt or 
comhin ition would be letionible This act also extended the 
denuition of trade dispute so as to me hide disputes between woikmen 
and workmen and ilso to make it ch vr th it the workmen referred 
to need not ncecssarilv be in the employment of the emplover with 
whom a tiado dispute arises 

I he act of 1875 does not afleet any eoiispii ity pumsliable by 
statute nor the law relating to not uni iwful asscmblv bicach of the 
peace 01 sedition or any offence against the st ite 01 soeeieign The 
act also dot s not ijiplv to sc unen or to apprentices to the sea sere ice 
biulden breath of eon ti act of service 111 gas and water under- 
takings or under eircunistanccs likely to entlanger human lift or 
cause serious bodily injuiy or expose \aluablt property to dtstrue- 
tion or stnous injury are maelt punishable offences by special 
sections but the miscell ineoiis piovisioiis of the aet art the most 
important in trade disputes These piovisions as amended by the 
act ot i<)o() subject lo a penalty of tim or impnsonmi nt every peison 
who with a view to compel any other person to abstain fiom doing, 
or to del iny let which such other peison has a Itgil right to do or 
ibst iin from denng' wrongfully aiiel without leg il authority, 

1 Uses Moll nee to or intimidates such othei jicison or his wife 
or children or injures his property , or 

2 I’ersistentlv follows such other per on about from place to 
place, or 

t Hides anv tiKils clothes or other propcitv owned 01 used by 
such other person or deprives him of or luneUrs him in the use 
thereof, eir 

} Watches or besets the house or other place where such person 
results or works or carries on business or happens lo be or the 
ipproich to such house or place, or 
5 I'ollows such other person with two or more other pci sons in a 
diso^flerly manner in or through any street or road 

It has howivtr ixpressly provided by !) 2 of the act of 
that it shall bo 1 iwful for one 01 more persons acting on their 
own behalf Or on behalf of a trade union or of an individual employer 
or firm in contemplation or furth* ranee of a trade dispute, to attend 
at or near a house or place where a jierson resides or works or carrus 
on business or hapiiens to be, if they so attend nurily for the pur 
pose of pc u efully obtaining or cornmiimcating information, or of 
peacefully persuading any jierson to work or abstain from working ” 
The above amendment ot the law introduced by the act of igob 
was intended to nullify the effect of a scries of recent decisions 
(of which Lyons v II ilhitts, 1896 and 1809 was the most important), 
which interpreted the act of 1875 to mean that all picketing was 
illegal except such as was merely for the purpose of obtaining or 
communicating infoimation Until recently it was supposed that 


could be made responsible But the decision of the House of Lords 
in the Taff Vale railway case (1901) showed that a trade union 
could be sued in tort for acts done by its agents within the scope 
of their authority and might be sued in its collective capacity, 
and execution of anv damages recovered could be enforced against 
its general funds The effect of this decision was nullified by 
4 (i) of the Trade Disputes Act of 190O, which expressly forbids 
any court to entertain any action against a trade union on behalf 
of all the members of the union m respect of any tortious act alleged 
to have been committed by or on behalf of the union 

Ecouomic Ejects 

The question of the effectiveness or otherwise of strikes 
and lock-outs for the purpose of influencing the conditions 
of employment is part of the wider question of the economic 
effect of combinations, the strike or lo( k-out being only one 
of many methods adopted by combinations of workmen or 
employers to enforce their demands (This matter is discussed 
m the artide Trade Unions) Apart, however, from the 
question of the extent of the immediate advantage, if any, 
which one party or the other is able to obtain from a stoppage, 
wt have to consider generally the economic effects of sLiikes 
and lock-outs to the community as a whole Stoppages of 
work are m their nature W'asteful Time, which might be em- 
ployed in work yielding wages to the work-people and profits to 
the employers, is lost never to be recovered, while many foims 
of fixed capital deteriorate during idleness Tn attempting, 
however, to estimate the utility or disadvantage of strikes 
and lotk-ouls, whether to the parties themselves or to the 
industrial ((immunity as a whole, it is insuflicient to take into 
account the value of the wages and profits foregone during tlie 
stoppage, and to balance these against the gams made by one 
party or the otht r Attempts have often been made to measure 
the loss or gam dui to strikes in this way, but even as applied 
to particular stoppages, looked at puieK from the point of 
view of one or other of the parties involved, tlu method is 
unsatisfactory On the one hand, the time and work apparently 
lost may be afterwards partially recouficd bv overtime, or 
some of the strikers may be replaced by others, or may them- 
selves find work elsewhere, so that the actual interruption of 
production maj be liss than would appear from the magnitude 
of the dispute On the other hand, the total loss due to the 
stoppage may be augmented bv tht diversion of trade for a 
longer or shorter period after the resumption of work Again, 
the ultimate effect of the forced concession of excessive demands 
may be damaging instead of advantageous to the nominal 
victors, by contracting the field of employment or by lowcung 
the efficiency of the labour If, however, the arithmetical 
computation of the value of the time lost compared with the 
value of the terms gamed is an unsatisfactory tist of the benefit 
or disadvantage of a particular strike to the parties concerned, 
It IS wholly fallacious as a method of estimating the social 
utility or otherwise of strikes and lock-outs as instruments 
foi effecting changes m the condition of employment For 
any satisfactory consideration of this wider question we must 
look not merely to the actual strike, but to the^if'hole process 
of free barga mng between employers and organized bodies 
of work-people, of which, as already shown, the strike may be 
regarded as merely an untoward incident The actual ( essation 
of work is a symptom that for the time there is a deadlock, 
and frequency of such cessations in any trade is a sign of the 
imperfection of means of negotiation In many trades in which 
both employers and workmen are strongly organized various 
forms of machinery have been brought mto existence for the 
purpose of minimizing the chance of stoppages (see Arbitration 
AND Conciliation) But wherever there is free combined 
negotiation there is always m the background the possibility of 
combined stoppage riiis being understood, the question 
of the utility of strikes as an mdustrial method resolves itself 
mto the questions (i) Whether the process of settling the terms 
of employment by agreements affecting considerable bodies 
of work-people and employers is superior to the method of 
individual settlements of labour contracts, or, at least, whether 
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and lock-outs, (2) whether free collective negotiation could be 
replaced with advantage by any other method of settling the 
conditions of employment of bodies of work-people, which would 
dispense with the necessity of testing the labour market by a 
suspension of work 

1 The first of these questions is virtually the question of 
the advantages and disadvantages to the community of com- 
binations of workmen and employers, which is discussed at length 
in the article Trade Unions As regards the question of the 
direct cost of strikes and lock-outs, it is proper to remember 
that individual bargaining does not do away with stoppages, 
m fact, the aggregate amount of time lost in the process of 
adjusting ten thousand separate labour contracts may be 
considerable — possibly not less than that consumed on an 
average in effecting a single agreement involving the whole 
body, e\cn if the chance of a collective stoppage of work 
occurring during the process of combined bargaining be taken 
into account 

While, then, the strikes and lock-outs which accompany the 
system of combined bargaining arc rightly to be described as 
wasteful, this is not so much because of the excessive amount 
of working time which they consume, as because of the dis- 
turbance and damage done to industry by the violent breach 
of continuity — a breach which may dislocate trade to an extent 
quite disproportionate to the actual loss of time involved, and the 
fear of which undoubtedly aff( cts the minds of possible customers 
and hampers enterprise on the pert of employers The extent 
of the injury directly inflicted on the consuming public by a 
strike varies grettly in different cases, being it its maximum 
m the c<ise of industries having the total or partial monopoly 
of supplying some commoditv or service of prime necessity, c g 
gasworks, waterworks, railway or tramway se^rvice, and least 
m the case of a local stoppage m some widely-spread manufac- 
turing or constructive industry open to active competition from 
other districts 

In '^peaking above of the loss occasioned by strikes and lock- 
outs attention has only been paid to the effects of the actual 
stoppage as such, and not to the particular methods adopted 
by the strikers to make the stoppage effective I'he evils 
arising from the practice of intimidation or violence towards 
other workmen, or from the increase of class-hatred and bitter- 
ness engendered by the strike bctwc*cn employer and employed, 
arc patent to all, though they cannot be estimated from an 
economic point of view 

2 As to the second question, viz the possibility of main- 
taining combined negotiation, but of substituting some better 
method than strikes of resolving a deadlock, it is hardly necessary 
to say that so far as such substitution can be voluntarily carried 
out with the assent of both parties, whether by the establish- 
ment of wages boards or joint-committees, or by agreements to 
refer differences to tliird parties, the result is an economic as 
w ell as a moral advantage 

But the increasing adoption of these voluntary expedients 
for diminishing the chance of industrial friction lends no coun- 
tenance to •the expectation that a satisfactory universal 
substitute for strikes and lock-outs can be devised except at 
the price of ceonomie liberty Compulsory reference of dis- 
putes to a state tribunal cannot be reconciled with freedom of 
voluntary negotiations 

Unless, then, we are prepared for a scheme of compulsory 
regulation of industry by the state, strikes and lotk-outs must 
be accepted is necessary evils, but their frequency may be 
greatlv diminished with the improvement of means of infor- 
mation as to the true condition of the labour market, and the 
influences by which it is determined Many disputes arising 
purely from mismanagement and misunderstanding are wholly 
avoidable While there is no warrant for expecting the total 
abolition of strikes and lock-outs, it is not unreasonable to hope 
that the spread of education and the means of rapidly obtaining 
information, the improvement of class relations, and the adop- 
tion, where practicable, of conciliatory methods, may gradually 
tend to confine actual stoppages to the comparatively few cases 
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m which there is a genuine and senous difference of principle 
between the parties 

Important British Strikes and Lock outs 
Some of the more imjiortant labour disnutes which have oeeurred 
m various groups of trades in the United Kingdom are noted below 
With regaril to the statistics given, it may here be noted that 
although for the sake of brevity it is stated in some places that a 
certain number of men were idle for a specified number of days, it 
must not be supposed that in all cases the whole number affected 
were idle for the whole number of days 

Coalmining is in industry which has always bttn more con- 
vulsed by lalxnir disputes than any other, probably owing to the 
violent oscillations of prices and wages, and to the vuied and cver- 
ehanging conditions uiuhr which work is earned on Several of 
the earliest recorded disputes among coal miners, however, referred 
to th< teim of engagement rather than the rate of wages In 17O5 
the Neirthumbi rland miners struek for sevei il weeks unsuccess 
fully against the system of a yearly bond of servici , which was then 
prevalent In 1810 i strike of seven weeks m the same district 
against a variation of the yearly bond endi d m a compromise 
Turbulent strikes in Noithumberland and Duiham are also re- 
corded in 1831 and 18^2 the former in which the men were suc- 
cessful for a general removal of griev luces, and the latter, in which 
they weic elefeated, for the rnuntenance of the muon Ihese 
strikes were itteneleel with violence anel elestrnetion of property 
In 1844 still mother preilongeel strike took place m the north of 
England to enforce alterations in the terms of the yearly bond 
From 30,eK>o to 40,000 men were out for 18 weeks New nun, 
however, were obtained, anel there were many evictions In i8fj4 
widcspreae! strikes took place in South Yorkshire anel South 
St ifforelshire , the one for an idvancc and the other against a re 
duetton of wiges The Yorkshire strike is saiel to have affccteel 
37,eK)o men, and the btalfordshuc strike 20,000 The latttr lasted 
over four months , 

The rapid fall m the imtt of coal after the ibnormal inflation 
in 1871-1872 jiroductel v scries of obstinate strikes and leu-k outs 
arising out eif reductions of wages, m which the men were usually 
defeated The South Wales miners, to the number of 70,000, 
wcie out fe>r 11 weeks in 1873 anel for 19 weeks in 1875, the latter 
dispute being i combined stiikc anel lock out, uul leading to the 
formation of the first of the scuts of sliding scihs under which 
the industiy m South Wales was reguLited until the end of the year 
1902 In 1877 the West Lancashire miners (30,000) were out for 

0 weeks, and the North umberl uul men (14,1)00) for 8 weeks The 

1 ist mentioned dispute vv is te rminated by an arbilr ition avvarel 
in the miners fiveiur In 1879, 70,000 Durham men were out for 
0 weeks, the dispute being terininateel by an arbitration award 
giving half the reduction claimed by the coal-owners The intro- 
duction pf slulmg scales 111 Durham and iSorthumberland m 1877 
ind 187(3 did something to preserve peace in those districts, though 
the Durham scale did not prevent the dispute of 1879 mentioned 
above Both scales however were terminated by the men m 
1889 anel 1887 respectively In 1880-1881 the Lancashire coal- 
mining industry was stopped for 7 weeks by a strike ol 50000 to 
<>() eK)o men against contracting out of the Emploj ers Liability 
\ct of 1880 

The fall of prices after 1890 leel to a renewal of disputes In 
1892 there was a prolonged stoppage m the Durham coalfield, 
75,000 men being out for aliout ii weeks 

In 1893 the greatest dispute took place that has ever been 
recorded m the coal mining industry, allecting the whole area 
covered by the Miners’ Federation, viz Yorkshire, Lancashire 
and Cheshire, and the Midlands During the years 1891 and 1892 
most of the (iistricts covered by the Miners Federation submitted 
to reductions of wages varying from 15 % off the stand ml m 
Durham to 42 J % in South Males and 50 % in Scotland, where 
the previous rise had been greatest The Miners Federation, 
howe ver, re luseel to recognize the iiiineiple that wages should follow 
prices, anel put forwarel insteael the theory that a minimum or 
living wage ” should be fixed, and prices left to adjust themselves 
to this rale They elcclmcd altogether to agree tev any reduction, 
and so strong was their combination that the ceial owners deferred 
any definite action until the middle of 1893, when they considered 
that some reduction was absolutely necessary to enable the trade 
to be carneel on Dn the 30th ol June they jiasscd a resolution 
after a conference with the men, demanding a reduction ol 2^) % 
off the standard ' (equivalent to about 18 off current rates 
of wages), and offered arbitration as an ilternative but the fedcra 
tion abvilutely refused any reduction and the contest began 
Shortly before the beginning of the dispute Northumberland and 
Durham had become affiliate el to the federation but these districts 
were not threatened by a reduction, and they seceded from the 
federation sooner than strike, as demanded by that body to obtam 
the return of the reductions sustained since 1891 These districts 
consequently remained at work throughout the disjiutc, as well as 
Scotland and (except for a part of August and September) South 
Wales, reaping the advantage of the increased prices and wages 
resulting from the restriction of production due to the stoppage 



STRIKES AND LOCK-OUTS 


1030 

Wirthin the federation distnctb projicr there were some localities 
in which no notices of rtduction were posttd, but the policy of the 
Miiitrs' Federation was to make the stoppage as universal as possible, 
and all its members were required to leave work The Cumberland 
miners, hoMever, though members of the federation, were for 
special reisons iirmittcd to continue at work By the middle 
of August nearly ^oo 000 men wire idle, or nearly half tlu total 
number of coal mimrs in th< Unitid Kingdom The early stages 
Of the dispute were uneventful, but as the funds of the unions 
afhhatcel to the federation became exhausted, and tho puich of 
distress was filt, feeling ran higli, and in some districts deplorable 
acts of violence were committed At Featherstone, in Yorkshire, 
an attack was made on a colliery, m the eouisc of wliieh the nuUtary 
fired on the rioters two of whom were killi d 

The decision of the federation retpuung ill its munbtis to leave 
work, whither under iiejtice of reduction or not had from the 
beginning met with considiTablc opposition in certain ehstriels, 
and this opjiosition naturally grew stronger as the distress caused 
by the stonpagi incrciscd Vt tho md of August a ballot on the 
efuestion snowed a small majority still in fivour of i universal 
stoppage, but the cvpenence eif annthir month led to a forinil 
reversal of policy in this respect, a meeting of the federation at 
Chesterfield on the 29th of September deciding to allow all men to 
return to work who could do so it the ohl rites of pay, such men to 
pay a levy of rs a day in aid of those still on strike Up to October 
no step was taken tow irds a scttleme nt bi yond an offe 1 on the 
rt ot the miners on the 22nd of \ngust to jilcdgi themsdves neit 
ask for an aelvanre until jinees reached the 1890 level anel .ilso 
to assist the emtiloyers to prevent undo selling —an offer which 
was rejected by the coal owners On the gth of October a meeting 
of the ri iwesentativ es of thi paitus was held at She 11 le Id, at the 
invitation of the mayors of six important towns afli etod, but without 
definite result, beyond leading to in immded jiroposal on the 
part of the CO d owners for in immeeliate 1 5 reehietion, anel th< 
reguhtion of future change s in wages by a conciliation board Ihe 
nun, however, still refused ill reduction, ami during October i 
number ot coal-owners, especially in the Midlands, threw ojieii tht 11 
pits at the old rate of wages 

A further advince towards a compromise wis made by the 
owners on the 2')th of Oetobi r, when they ollertd that the proposed 
15 % re liicUon should be re tinned to the nun in the event of 
the coiieiliation boird (with an inelepenelent chairmin) deciding 
m their favour In consequence of this offer i meeting wis tukl 
between the representatives of tho owners and the men m I ondon 
on tin 3rtl and 4th of November, but withoutarnvingataseltlemcnt 
Mitters had now reached a dcidlock, and accordingly, on the 13th 
of Novembe r, the govei nmi nt addressed an inv itation to both parties 
to be represented it a conference under Uic jiresulcmv (without 
a casting voti) of Lord Kostbery who was thin foriign secntiry 
The conference took place at the foreign othet on thi 17th of 
November, and resulted in a sittlement, the men to r< -.ume work at 
once at the old rate of wages, to be continuid until thi ist of 
February i8yf from which ditewagos wire to bi n (ulatnl bj a 
conciliation board, consisting of fourtten represt ntalivis ot tlu loal 
owners and miiiirs federations risp« ctivcly, with a chairmin 
mutu illy dieted, or in default nominated by the Speaker of tlu 
House of C ommons, the ch virman to h ivi a c istmg \ oU 

Ihis agiiement tumiuated the dispute llu Sptiktr appointed 
Lord Shand as chut man of the board In the middle ot tlu 
following year, by mutual arrangement, the eonstitiition ot tlu 
coiieilialion board w is modified so as to jirovule fot limits tx low 
and above which wages should not movi during a d< finite pi nod 
These limits have since been modified from time to turn but (with 
a gap from July 1891) to January 1899) the conciliation board eon 
tinned to regulate miners' wages in the tcderated districts, and its 
formation h as be*en follow* d by thi institution of conciliation hoaids 
in most of tlu othei imjiortant emtiis ot the mupug imlustry 
Dining tho summer of 189^ tlu it wis ilso i strike of ilwit 

90.000 min m South Wales, which lasted about 5 weeks 1894 
saw a prolonged elispute in the Scottish coal mining industry, tht 
men vainly attimpliijg to usist the fill of wigts which followed 
the fall ot coal prices fiom tht altnormal level to winch they hid 
risen during the 1 nghsli stoppage ot the jiu vions year 70,000 in< n 
wcTc out from 15 to 16 weeks In 1898 there was m unsucci ssful 
stoppage I istmg 2 T weeks in South WUts and Monmouth affecting 

100.000 men, for tho abolition or ammdmtnt of tlu sliding scale 
agreement In X902 the dissatisfaction of the pit lads with a 
reduction of wagts awarded by the conciliation lioird threw a 
large body of miners idle for some timi m various parts of the 
•• federitcd districts ’ In 1900 a scries of local strikes occurred in 
bouth Walls in order to compel non-unionists to join the Miners 
Union while, in 1910 strike m the lunypandy district 1 el to much 
noting 

The record of strikes and lockouts m the Cotton Irademe^i 
back to a tlmi before the repeal of the Combination Laws 'Inus 
the year 1810 was marked b> lock outs of spinners in Lancashire 
and Glasgow, the former caused by a strike in the Stalybndgc 
distnet to enforce Manchester rates of wages, and the latter having 
for its object the break up of the men's union In both casas the 
employers were successful In i8t2 there was a stoppage of 


40,000 looms in Scotland for some weeks, ansing out of a wages 
dispute, in which the men were beaten, their union broken up, and 
their leaders imprisoned AuotJier unsuccesslul strike attended with 
imprisonment of the iritn's leaders took place among tho M inchcster 
spinners m 1818 when 20,000 to 30,000 men were out for three or 
lour months to obtain an advance of wages and reduction of hours 
The year 1833 was one of great disturbance m the Lancashire 
eotton-spimung tratle For seven months 20,000 to 30,000 
spinntis m the Preston distiict were engaged 111 an uiisuecessful 
Strike for an advance of wages, and in the same year tlu re was a 
stoppage of 05 000 spinners in Lancashire generally The period 
of bad trade culminating m 1879 was marked by bitter disymtes 
in the cotton trade, the men vamly trying to resist the reductions 

of w igcs which marlvcil that period Partial disputes at Bolton 
in 1877, and Oldhim m 1878 were followed m the latter year by a 
gent ral stoppage m nortli and north east Lancashirt affecting 70,000 
persons for 9 weeks Tht general dispute was attendtd with violent 
noth, lud 08 persons were tried and convicted The next important 
dispute was a stiikc of i8,ooo weavers in north t ist Lancashire m 
1884 against a rcdnetion of wages which tndtd after 8 weeks in a 
comjiromise Next year there was a striki at Oldham against a 
rttluetion of wages affecting 24,00c) persons in the spinning and 
weaving l)r inches The dispute emdeel m a compromise, half the 
pioposed reduefjon of 10 % being agired to In 1892-1893 a great 
dispute in the cotton spinning trade took jilace, 30000 persons m 
the Oldham and surrounding districts being out for 20 weeks against 
a proposed reduction of 5 % 1 lie dispute was ended by the so- 

calleel Brookjantls \.grcement,' which provided for a reduction 
of about 3 and also contained lules foi the settlement of futuie 
disputes by conciliatory methods These rules do not, however, 
provide for a final appeal in eases of eleadlock A considerable 
strike in Hjio breiiight about l)y a dasiuite as 10 the allocation of 
duties of i single ojieiative, was tennmated by the intervention of 
the boaid of trade 

The Building Tradei have in most years been chnacten/ed b> a 
large nunvlxr of local and sictional disputes sometimes affecting 
comparatively small Ixidies o) nun Often however all bianchcs 
ol building trulcs in a given dislriet have been stopped simul- 
taneously, but lew of the building trade stoppages have affected a 
sufficiently 1 irge boeiy ot me n to be notice d he 1 e as important dis- 
putes except m London I he ye irs 1810 and i8ib were marked by 
strike b on tlie part of the London carjiente rs, the fiist being a succtss- 
tul attempt to obtain i rise in wiges the second an unsuccessful 
lesistanee to a fall In 1H33 an imjiortaiit ilispule laul idle the 
building trade«? of Liverpool and Manchestei The dispute arose 
out of till objection ot the men to ttie contract system and led to a 
general hick out to compel the men to leave tin it unions, m which 
the cmploytis weie geneially successful In i839-i8()0 a parti 1 
stiikc in London against tlu disehirge of a delegate led to a lock- 
out of 25,e)oo building operatives tor 7 months and m 1861-1862 
a renewed strike lor a re duction of hours rt'sultcd m a com- 
pronubc In 1872 tliere was a successful strike of 10,000 Lunelon 
building ojierativcs for i rise of wages, a shoitemiig of hours being 
also obtained In iS<)i there was an unsuccosslul stake of cai- 
penters in London for i rise in wages, affecting 9000 men and lasting 
24 woe ks 

hngineenng, Shipbuilding and Metal / rarfes —Among the most 
noteworthy eiisputes m the engine eiing trade was tluit m 1852, soon 
after the formation of the Amalgamated Societj of Engine trs by 
tlu fusion of a number of locil and sectional societies Tlu dispute 
oiigmated m Ia.ncashiro, and turned on demands from the men for 
the abolition of piece work and overtime the dispute being further 
eompheated by ejuestions relating to the einjiloyment of labourers 
m working machines The nun ee ised working oveitime, and were 
locked out to the number of over 13 000 for jionods ranging from 
throe to nine months The men were completely beaten, anel many 
engineering shops reeimred tho men to leave the union before resum- 
ing work In 1871 i strike of 8000 to 9000 men i%the north of 
Engl end for a reduction of hours from 59 to 54 was successful alter 
a stoppage of 20 weeks, and led to the geneial introduction of tho 
nine hour day thioughout the country 

In 1897-1898 there was a widespread and prolonged elispute 
turning on ejiustions ol hours anel of freedom of mana4'ement of 
weirks which lasted 29 weeks aud iltected 47 300 men Ihc imme- 
diate occasion ol the stoppage was a detnind on the part of the men 
for an eight-hour-d i\' in London workshojis but this issue was soon 
ov'crsliadowed in importance hy other questions relatmg to the 
fretAlora of ewplovers fiom interference by the umons m tho 
ramagement of their business especially in such matters as piece- 
work overtime selection and training of workmen to work machines, 
emplovment of unionists and non-uniomsts and other matte'rs 
affecting tlie relations of employer and employed generally through- 
out the United Kingdom, I or some time previous to the general 
dispute there had been a growing dissatisfaction on the part of tlie 
employers with the encroachments of the Amalgamated Society 
of Engineers and other societies m kindred trader on matters affect- 
ing the management of husnuss which the emplesyers considcrecl 
to be outside the legitimate functions of trade unions In the absence 
of any general combination of employers the umpns were able to 
bring their whole force to bear on employers in particular localities. 
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with the result that the stringency of the conditions and restrictions 
enforced varied very greatly in different districts according to the 
comparative strength of the unions in those districts Employers 
complained of being subject to vexatious restrictions not unposed 
on thoir competitors and they declared that they weie severely 
handicapped as compared with America and other countries, whcie 
engineering employcis had much more eomplcte control over the 
iiunagcraent of their business In 1895 was formed the Federation 
of Engineering Employers by the coalition ol the local associations 
on the Clyde and in lielf ist and this federation gradually spuad 
to other districts until it finally embraced the United Kingdom 
generally The poliey of the lederatioii was to defe it thi altemjils 
of the unions to put jircssure on particular mdividu ils or localilus 
by the counter-thi eat of a general lock-out of trulo uuiomsts 
■over a wide area in support of the employers thus attaeked 
The lock out notices were framed in such a way that 25 % of the 
trade unionists employed were to be discharged at the eiul of each 
week until thowhoh were locked out Lock out notices of this kind 
were twice posted — in August of iSgf) and in the spiing of 1897— 
before the general dispute, but in each rase the dispute w is averted 
before the notices look effect But the conlerences which took pi ice 
in April 1897 between the representatives of employers and unions 
led to no agreement except on comparatively imimportant points 
When, therefore in June 1897 the London employers tlucatcncd 
with a stiike for an eight hour day put tluir case in the hinds of 
the Employers* Fcder ition and the federation determined to sup 
port them by a general lock out it was understood that this lock out 
was eiiloiecd not only in order to icsist the reduction ot hours in 
London but to obtain a settkment of all the important questions 
at issue between the Icdfiation and the unions as a whole The 
engineers K jilu d to the notices ot a gradual lock out bv withdrawing 
file whole ol tluir members fiom work 111 federated woikshops 
At lust the lockout attec ted some 25000 men employed in 250 
establishments, but by the close of the dispute the number of 
employe! s involved luul risen to 702 and of work jicople to 47,500 
Until November no meeting between the parties took place but 
on tlic 24th of November ind following days a conference was held 
in jiiirsu nice of negotiations with the parties by the board of trade 
each side having ils own chanraiii Tlie mam point for which the 
emplfivais eonteiieleel w is fieedoiu on the part of each enijiloyei to 
inlieidiict into his workshop any condition ot labour under which 
iny members ot t he trade unions w ere w orking in anv of the fesler ited 
workshops at the beginning of the dispute except as regards rates 
of wages and Iiouts of labour Atising out of this gciieial piinciple 
officcdomoJ mvna.,emtiu i number of special points were eliscussed 
inel subseepieiitlv emboelicd in sepirite irtieles of the piovisionil 
igrecment iiid 1 system of loc il ind gtneial conferences for the 
ettlcmcnt and avoid met ot future disputes w is ilso included there- 
in Tlic cmploycis absolutely cleelined to grant any leduetion 
of hours of 1 itioiir Ihe negotiations dragged on for i considerable 
time and were it one time biokcn otf owing to the refusal of the 
nun to rititv the provisional agreement Hv the end of the year 
howevei it was evident Ih it the position of the men was vciy much 
wt^akened owing to the cUpklion of then funds while that of the 
omplovtis w IS stroiigei than ever On the rph of Januaiv the 
London demand tor in aght-hourdiv was formally withdrawn 
and after some further negotiaUon and the emliodiment in the 
agreement ol the notes and explanations published bv the emplo\eis 
a settlement was arrived at and latified by mort thin i two tlurds 
mijontv of the mtn the fmil igreimcnt being signed on the 28th 
of ] mu VTv 

t'he victoiv of the employers was comphte but the use made of 
it was mode: itt md the relations between emplov ci s and woikmen 
in tlic engmeuiiig tiadcs on the whole impioved all matters likely 
to evuse dispute being now amic iblv discussed between the repre- 
sent itivcs of the respective associ it inns 

In i8t)() a strike of 5000 shipwrights ou the t ly^de ltd to a general 
lock-out of s tljibuildeTs m the district In 1877, 25000 iron ship 
builders on the Clyde stiuck for 24 weeks for an advance of wages 
the dispute being settled bv 11 Inti at ion 

In igu(> the shipbuilders in the Clyde district struck work for about 
7 weeks to obt im an advinee of w iges of is ()d a week The 
dispute ( nded in their defeat ibout 1 5 000 men being aliexitcd 
In 1891 a prolonged dispute took place between the plumbers 
and engineers engaged in slupvards on the Tyme is to demarca- 
tion ’ , 2460 men were idle from 7 to 8 weeks the result being tlie 
drawing up of an claboi ate list of apportionment applicable to the 
Tyne and Wear The shipbuilding trades have from early times 
been marked by numerous ' deniare ition disputes, mostly of a 
local charactei as to the limits of the work of the various bodies 
of work-people — e g between shipwrights and boatbuilders 
shipwrights and joiners, shipwrights and boilermakers, joiners anel 
cabmetmakors , boilermakers aund engineers , engineers and phimliers, 
engineers and brassfinishers boine of these matters are now ilcalt 
with by joint trade boards (see \RHirRATioN anii Conciliation) 
Among the more important disputes in the iron trade are to be 
mcntioiittl a strike ami lock-out of 50 000 ironworkers in StatJord- 
shire III 1865 m which the me® were beaten after a costly stoppage 
of 18 weeks, an uiisuooessful strike of 12 000 ironworkers m Middles- 
brough for 18 weeks m 1860 md an unsuccessful strike of 20000 
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ironworkers in Staflordshtre for 4 weeks in 1883 agaanst a reduction 
of wages, attended by noting and destruction of plant 

The nailmakers m the Dudley district tng iged m widespread dis- 
putes in 1840 i88i and 1887 the strike of 1840 ag imst a re- 
duction of wages was unsuocessfnl Those of 1881 and 1887 weic 
for advance ol wages, the former was wholly the latter pirtialiy 
succe ssful Ihc women chain-makers of Cradlcy Heath successfully 
struck in igio for an increase of wages 

Othf r Frades — Among other noteworthy disputes are to be 
mentiontd — 

1 A successful strike of 14,000 persons in the Leicester hosury 
trade in 1819 for an advance in wages 

2 An unsuccessful stnkt of i 3 000 or mouc tailors m London in 
1834 for a nae of wages and reduction of hours, lasting sev eral months 

3 A disputt imong the jiotb ly woikim n in the Midlands in 183b 
against tin ttrms ot ye<irly hiring, leading to i general lock out 
of over 15,000 men for lo weeks, vvhirh ended in the defeat ot tin 
min 

4 A senes of disputes among agricultural labourers in 1872-1874 
for inereascs of wage-s and other improvements in the conditions of 
(inploynunt m winch tin iiun were mostly successful These 
disjmUs, which arc almost the only widisprcail disjmtcs recorded 
in agneulture evoked much jmblic interest 

5 In 1889 then wis a prolonged strike of dock and wateiside 
laboiiiers in London for a rise in w iges and other ilterations in 
conditions of employment, which was successful mainly through 
the financial sujiport received from the Austrahan tiade unions 
md from the gener il jmblic It began on the 13th of Viigust with 
a small local dispute at the West India L)ocks about the wages t inied 
foi discharging a certain cargo but spread rapidlj among all classi s 
of docklaboureisin the port who took the ojiportunity of demamling 
an increase in the rite of pay for tunc work fiom 5d to od , the 
ibolition of contiact and piecework, and the remedy of other 
grievances. They were jomeel by the stevedores aiul lightermen, 
who came out in symjdthv, ’ though the latter cUss of men soon 
forinulited a set of demands of their own Fmjdoyme nt was brisk 
the wcathei fine and tin pulilic svmpathetic, ami m a lew diys 
tune not less than to 000 men were idle For the most part they 
wire imconneeted with trade unions wliieh could give them strike 
pav, but during tlie memth tliat tin stiiki 1 istid the public at homo 
ami abroad subsenbed nearly I’yopoo m support of the strikers 
Of this totil over £30 000 came from Australia where from the 29th 
of August onwards a series of meetings wci* held for the purpose of 
laising funds to assist the London labourers I he Australian sub- 
scriptions practically decided tht issui of tin conbst On the veiy 
d ly on which the first Australian meeting was held at Brisbane the 
leaders of the strike atti injiUd by means of a no vvoik manifesto 
to widen the aiei of the disjiute and cause a gineril stoppage of 
industry Though tins itlemjit was soon abandoned it caused 
eonsidtrabli il inn and thnati ned to alienate public sympathy from 
th( men E irly in SepUmber many ot tlve wharfingers made sepa- 
rate sitthments with the strikers and the shipowmrs attemjitidto 
jnit prtssuH on tlu dock comjianus to allow them to unploy labour 
direct within the docks The apprehensions ol tlu jniblic hd to the 
foi mation of a conciliation committee at the M insion House mcluel- 
mg the Lord M lyor, the bishop of Loneloii Cardinal Miniung, Sir 

I John Lubbock (J onl Avebury) and otbeis, who mediated between 
the strikers and the dock directerrs with the result that after one 
abortive attempt it a si ttlcmcnt, the teims of which were reje'cted 
by the mi n an agreement w is arrived at on the 14th of Sejitcmber, 
under vvhieh the dock labourers obtiinod the greater jiart of there 
de minds Ttom the 4lh of Novtmbir the rati of houxly wages 
for tunc work was raised to (xl , with 8d oveitime contiact work 
was converted into pieti-work, with a minimum rate ot bd , and 
other points in disjuiti were settled Though during the strike eases 
of intimidation anel violince on the jiart ot pickets were by no 
means alisent the pohco-couit charges arising out of the disjiute 
were remaikably lew By the end of the year the Dock Labourers’ 
Union (which had pnviously Ixcn known as the 1 ea Opt i atives 
and Gener il Labourers’ Union, and it the beginning of the dispute 
numbered ibont 800 members) bad mcnased its membership in 
London to over 20000 i number which was afterwards lurther 
mere iscd by the formation of provinetal branches In London, 
litnvever, tlie membership rapidly^ eleelineel during the following 
yeois of depression of trade The stevedores, who as above re- 
marked, came out ' m sympathy with the tlock labourers returned 
to work as soon as the latter were satisfied, but tlie lightermen’s 
demands were idjustecl by an award of Lord Brassev before they 
returneel to work 

f> The organization of laliour at the principal ports which 
followed this dispute led to a senes of struggles betwejen the new 
unions and the smpovvnere, who formed an orgamration called the 
Shipping Federation LimituJ, anel successtuUv established their 
light to employ free labour m opposition to tlie unions of seamen 
and other bodies of labourers The last of these disputes ju a large 
scale occurred at Hull m 1893, and ended m the defeat of ’■he dock 
labourers after a stoppage affecting 1 1 000 men for 6 w ccks 

7 In 1895 a general Btopivage of 40,000 boot and slice aperativ'cs 
was terminated, after a stoppage of 6 weeks, by a settlement effected 
throueh the board of traoc The issues of this dispute were of 
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interest as involving the scope and Imuts of the functions of trade 
union action and of arbitration in relation to the management of 
business The terms of settlement, which were of an elaborate 
character, are still m operation 

8 Two prolonged disputes at Lord Penrhyn's slate quarries 
in North Wales in 1896 and igoo attracted public notice from the 
obstinacy with which the contests were conducted on both sides 
About 2500 work people were affected, and the questions at issue 
were the recognition of the men’s combination and the remedy of 
a number of alleged gnevances, including the abolition of the con 
tract system After 48 weeks' stoppage, during which the board 
of trade vainly tried to mediate, the first dispute was ended by a 
compromise, but in 1900 another struggle began which was per 
sisted in by many of the men until November 1903, but without 
success 

Foreign Countries 

Below IS given a brief account of the most recent strike 
statistics m the principal countries other than the United 
Kingdom, except those of the United States, which are dealt 
with m a separate section 

France —Detailed statistics of strikes and lock-outs m France 
have been published annually since 1890 by the French office 
du travail The following arc the figures for 1900-1906 — 


1 Year 

1 

Number of 
Disputes 

1 

Number of Work- 
people directly 
affected 

Aggregate 
Duration in 
Working Dayi 

1 igoq 

903 

j iiz 709 

3 7O1 227 

1 1901 

523 

1 111414 1 

I 802 050 

1 190a 

312 j 

I 212,704 

4 675 081 

I90J 

1 

123957 

2 443,219 

1 1904 

I 028 

271 267 : 

3 936 774 

1905 

835 [ 

178252 

2 785 I<>7 

} I900 

I Ul j 

439280 

9 445 420 

Mt in of 

7 vrs 

812 

222 80O j 

4 129 8 18 


The princ pal groups of industries affected by disputes were 
m 1900 and 1901 the transport, involving 47,125 and 36,636 
work-people respectively, in 1902 the mining and (juarrying, in- 
volving 119,181 work-people, in 1903 the textile manufacturing 


The figures from 1901 are summarized below — 


Year 

Number of Disputes 
terminating in the year 

Number of Work-people 
directly and indirectly 
affected 

1901 

logt 

08 191 

1902 

1100 

70 096 

1903 

1444 

135522 

1904 

1990 

145 480 

1905 1 

2057 

542 5<H 

1906 

3020 

37b \15 

1907 j 

2512 

286 010 


In 1905, 232,425 work-people employed in the mining and 
smeltmg group were involved in disputes, and in 1906 and 1907 
102,888 and 90,890 work-people employed in the building group 
of trades were so involved 

In the German statistics disputes are counted more than 
once if due to more than one separate cause Of the total 
number of disputes tabulated in this way during the period 
1901-1907, 56 % were on questions of wages, 15 % on questions 
of hours, 10 % on questions of the employment of particular 
classes of persons and the balance on questions of working 
rules and other causes 

During the same period 20 % of the disputes were settled 
m favour of the work-people, 45 % in favour of the employers, 
and 35 % were compromised 

Belgium — The following figures arc based on reports pub- 
lished by the Belgian labour department 

The tabic given below shows the number of strikes and the 
number of work-people directly affected by strikes in each 
of the years 1901 to 1907 

The mining industry and the transport trades accounted for 
20,8x3 ^nd 15,063 of the work-people affected in 1901, and 
the mining industry and the textile industry accounted for 
59,168 and 7975 of the work-people m 1905 In 1906 the 
mining industry accounted for 12,189 »f the work people affected 
and m 1907 the transport trades accounted for 10,660, the mining 



1901 

1902 1 

1903 

1 1903 

1905 

1900 

1 1907 

Number of strikes 

Number of work people directly affected by strikes 

43814 1 

10 477 1 

70 

7649 

1 1 

1 12 375 

1 133 

75.072 

220 
20 858 

1 

1 46 908 


mdustry, involving 76,376 work-people, m 1904 the textile 
manufacturing industry, involving 76,293 work-people, the 
transport, involving 69,293 work-people, and the agricultural, 
forestry and fishing group, involving 52,333 work-people, m 
1905 the building and metal trade groups of industries, involving 
about 32,000 work-people in each, and in 1906 the building, 
metal and mining quarrying groups of industries, involving 
about 90,000 work-people in each 
In the French statistics of causes of disputes a dispute due 
to several causes is entered as manv times as there are causes, 
not merely under its principal cause, as m the United Kingdom 
statistics It would be possible to summarize the rclatne 
prevalence of different groups of causes of trade disputes by the 
numbers involved, but it is sufficient to sav that the results 
during the period 1900 to 1906 were as follows 12 % in favour 
of the work-people, 25 % m favour of the employers, and 63 % 
compromised A general strike of railway cmplojees all over 
France in 1910 threatened to spread to other industries and 
caused an acute political crisis, but the energetic measures taken 
by M Bnand’s government, especulh the issue of mobilization 
orders to all the reservists on the affected lines, brought about 
Its collapse in little more than a week 
Germany — Before X899 there were no official statistics of 
strikes and lock-outs throughout the German Empire, but 
certairftfi^es were collected and published bv the committee 
of the ** Lpverkschaften,” or Social Democratic trade unions, 
in their Correspondenzblait These figures, however, were 
admittedly incomplete From 1899, however, statistics have 
been published by the German imperial statistical office for 
strikes and lock-outs other than in agriculture 


mdustry for 9626 and the textile industry for 7961 of the work- 
people affected The causes of the strikes during the period 
were mainly questions of wages, nearly 80 % of the work-people 
being involved on this account, and the results were mainly m 
favour of the employers, vi/ 71 % Of the total number of 
work-people affected by strikes m the period 1901-1905 68% 
returned to work on employers’ terms without negotiation 
From 1906 particulars arc given of lock-outs and of the number 
of work-people indirectly affected by strikes 

In 1906 five lock-outs were recorded, all in the textile industry, 
affecting 23,621 work-people, and m 1907 four lock-outs were 
recorded affecting 16,274 work-people (one of these lock-outs 
affecting 16,000 work-people employed in the traifPport t ade) 
The number of work-people indirectly affected by strikes was 
11,468 m 1906 and 19,248 in 1907 
Sweden — The Swedish labour department has published 
statistics of strikes since 1903 There were in 1903 142 dis- 
putes directly affecting 22,568 work-people, in 1904 215 
disputes directly affecting 11,485 work-people, in 1905 
175 disputes directly affecting 32,368 work-people, in 1906 
277 disputes directly affecting 18,612 work-people, and m 
1907 298 disputes directly affecting 21,722 work-people Of 
the H07 disputes recorded in the five years 691 were caused 
by questions of wages Of the 1107 disputes 362 ended in 
favour of the work-people, 272 m favour of the employers, and 
395 in a compromise In 1909 there w as a great natioi al strike 
im olving almost every mdustry, and lasting some six months 
Denmark — The statistics of disputes in Denmark are pub- 
lished by the Danish statistical bureau During the period 
1900 to 1906 the number of disputes vaned from 57 m 1901 
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to 89 in 1906, and the number of work-people directly affected 
from 7606 (involved in 68 disputes) in igoo to 1148 (involved 
m 43 disputes) in 1903 The number of work-people shown is 
the maximum number affected at any one tune, but the number 
mvolved is not obtained for all disputes Of the total number 
of disputes which took place during the seven years’ period 
T900-1Q06, viz ^18, 33% were ciused b> questions of wages, 

3 % b> hours of labour, 7 % b} working airangemcnts, rules, &c , 

% by questions of trade unionism, and 31 % by other causes j 
or causes unknown 

Holland - Statistics of disputes m Holland are published] 
by the central statistical bureau During the three years ' 
1904, 1901; and 1906 the number of disjiutcs recorded were 
102, T \2 and 181 respectivclv, and the number of work-people ' 
directly affected 11,186, 736^ and 18,838 respectively, but the 
number of work-people affected was not ascertamed in every , 
dispute The causes of disputes are measured by the number 
of days lost by the work-people directly affected (though these 
particulars wire not obtained for all disputes), and the days 
lost by disputes which had more than one cause are included 
under each cause or object In 1904 25%, in 11905 53% and 
m 1906 31 % of the time lost was caused by questions of wages 
'J he results of disputes in the three years are shown in the 
following table — 



Numbci of Disputes I 

Result 




1904 

1905 

1906 

In favoui of woik people 

2 /) 



In fa\ our of c mploveri 

13 

19 

<>3 

Compiomised 

U 

55 

1)8 

Indeterminate or unknown 

4 


' 7 

Pol ll ’ 

102 

I ?2 

1 HI 


The figure for 1906 does not include 8 “ sympathetic ” disputes 
whiih tame to an end when the original dispute terminated in 
connexion with which they occurred 

Austria — Piitieulirs of strikes and lock-outs arc published 
by the Austrian 1 ibour department 
The following t ible shows the number of strikes, the number 
of strikers ancj non strikers affeeled, the number of working 
divs lost bv strikers, ind the number of lock-outs and work- 
people mvoKid in each of the seven years 1900 to 1C906 


of working days lost during the same four years were 278,956, 
284,140, 489,775 and 613,986 lespectn eh Of the total number 
of disputes in the seven years (839), 208 occurred in the building 
trades, 139 m the metal trades, 79 in the clothing trades, 62 in 
[ the mining industr\ , 60 in the transport trades and 48 in the food 
I and tobacco preparation industry Of the 740 disputes cxcur- 
ring m the same period for which a aiuse could be tabulated, 
248 were for an increase in w iges, 94 agiinst the employment 
of particular persons, 64 wcie for both an increase in wages 
and a decrease m hours of hbour, and 45 against a reduction 
in wages, and of the 841 disputes foi which the result could 
be tabulated, 293 were in favour of tlie employers, 250 were in 
favour of the work-people, 200 were settled by compromise, 
and the balance (98) were indefinite in their settlement hour 
of the Cinadiin provinces, Ontario, Nova Scotia, Jiritish 
Columbia and Quebec, and the Dominion government have 
enacted laws with a \ievv to the peaceful settlement of industrial 
disputes Under the Industrial Disputes Investigation Act 
of 1907 strikes ind lock-outs are unlawful in industries termed 
public utilities prior to or during a reference of such dispute 
to a board of conciliaticm, a prcnision which is enforcecl by 
heavy penalties Thirty da vs’ notice of intended changes m 
wages or hours have to he given under the act 

Australia and Nnv Zealand — Four of the Australian states 
(Victoria, New South Vales South Aiulriha and Western 
Australia) and the Commonwealth as a whole have enacted 
laws with a view to the peaceable settlement of disputes between 
employers and work-people, hut the laws of Victoria and 
South Australia are inoperative though unrepeeUd These two 
states and Queensland have however, estalilished w igcs boards 
which tend to prevent disputes on the question most frequently 
thee luscof strikes or lock-outs The original inspiration of the 
eonciliation and arbitration laws arose from the great strikes 
of 1890 to 1892, which turned to a great extent on the 
attempt of labour unions to secure a monopoly^ of employment 
Huy all ended in the defeat of the work-people and in a great 
wtakc nmg of tr idc unionism in the c olonv 

In New Zetland a law has also been m force since 1894 for 
; the encouragement of the formation of industrial unions and 
associations, and to facilitate the settlement of industrial 
disputes Strikes and lork-outs are now illegal m New 
1 Zealand 



iqoo 

Numbei of strikes 

HI 

Number of woik ])Cople taking pert in strikes 

los 128 

Nuinbci ot non stiikcrs attectccl 

7 737 

Numlicr of working days lost by strikers 1 

3 483 903 

Numbf r of lock outs 1 

10 

Number of work people directly involved in lock- 


outs 

4036 


In the tabulation of causes or objects of disputes the work 
people are entered as many times as there are causes During 
the period <*;oo to iejo6 questions of wages were the pre- 
dominating eause of dispute 

Twentv-hve per cent ol the work-people were involved in 
disputes during 1900 to 1906 which resulted in favour of the 
employers, 13 *’(, in disputes which resulted in favour of the 
work-people, and 62 % in disputes which were compromised 
The British Colonies 

Canada — Statistics t f clisjuites arc published b\ the depart- 
ment of labour During the seven years 1901 to 1907 the total 
number of disputes recorded w is 859, the number each year 
being as follows — 


1901 

1902 

inn] 

1904 

1905 

1906 

1 1Q07 

104 

123 

160 j 

103 

S7 

j 138 

, 144 


In 1904 the number of work-people mvolved was 15,665, in 
1905, 16,127, m 1906, 26,014 and m 1907, 34,973 The number 


Tgoi 

1902 

1903 

I ()0 J 

1905 

1 tqof) 

270 

21.4 i 

i 3H 

414 

080 

r 083 

24 870 

37 471 

40215 

04 227 

09 591 

153 f)88 

2841) 

35 4 

5 21 

9 301 

It 340 

1 3 098 

t57 744 

284 04(1 

500 507 

600 029 

1 151 310 

2 191 815 

3 1 

8 

8 


1 17 

50 

302 

I oso 

I 3H 

' 23 742 

11 197 ! 

07 872 


AuiHORiriEs — Hit lollowing art among tlic more impoitant 
official public itioiii on stiikcs and lock outs Reports ot the Chief 
Labour Corrcspoiulcut vf the Board ot Trade on Strikes and Lock- 
outs (annually irom iKSy) J aboiir Gazttte (Boird of Trai'e niontlily 
bora May iHoff Reports of Royal Coramissum on Labour (i8qi- 
1S94) Rtjiort of the Ko\ d (.ommissum on liadc Disjratcs and 
Ink Combinetioiis (ioo(>) Hurd Abstract of Forcif,!! labour 
St itistics (Bo vrd of Track ioo(> -Section on Tr idc Disjiutcs) and the 
publicition ot the olliccs given as the authorities foi the strike 
stitistics of the various torcign countries and colonics (See also 
list of authorities on Ikvdi; Unions md AKmxKVTioN \nd Con- 
eiLIMlON ) 

United Slate s 

The first recourse to a strike m the United St itcs occurred 
in 1740 or 1741, when a combined strike of louineymen bakers 
oecurred in New York CiH An information wis filed m 1741 
agamst the strikers lor eonspir ie\ not to be ke until their wages 
were raised On this they were tried and convicted but it 
does not appear that any sentence was ever passed In May 
1796 an association of journeymen shoemakers m Philadelphia 
ordered a “ turn-out ” or strike to secure an increase of wages, 
and again m 1798, for the same purpose, both strikes being 
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successful In 1799 the shoemakers of Philadelphia struck 
against a reduction of wages, the strike lasting about ten weeks, 
and being only partially successful These four are the only 
strikes to which any reference can be found that occurred m the 
United States prior to the 19th century The condition of 
industry generally during the colonial davs was not conducive 
to strikes The factory system had not taken deep root, masters 
and men worked together, and so there was no opportunity 
for concerted action 

The first notable American strike occurred in November 
1803, in the city of New York, and is commonly known as the 
SotmbU “sailors’ strike” The sailors in New York had 
Bmrty been receiving $10 per month They demanded 
strikem increase to $14 In (arrymg out their purpose 

they formed m a body, marched through the city, and 
compelled other seamen who were employed at the old 
rates to leave their ships and join the strike The strikers 
were pursued and dispersed by the constables, who arrested 
their leader and lodged him in gaol, the strike thus terminating 
unsuccessfully In 1805 the Journeymen Shoemakers’ Associa- 
tion of Philadelphia again turned out for an increase of wages 
The demands ranged from 25 to 75 cents per pair increase 
This strike lasted six or seven weeks and was unsuccessful 
The strikers were tried for conspiracy, the result of the trial 
being published in a pamphlet which appeared in 1806 An 
account of this trial ma\ be found in the Tinted States Supreme 
Court library In November 1809 a strike among the cord- 
wainers occurred in the (ity of New York The proprietors 
quicti> took their work to other shops, and by this stratagem 
defeated the strikers, but the action being discovered, a general 
turn-out was ordered by the Journeymen Cordwainers’ Asso- 
ciation ag unst all the master workmen of the city, nearly 200 
men being engaged in the strike At that time a stoppage of 
work in one shop by the journeymen was tailed a “strike ’, 
a general stoppage in all shops m a trade was known as a 
“general turn-out” A number of a journeymen’s associa- 
tion who did not keep his obligations to the organization wis 
denominated a “ scab ” 

In 1815 some of the journeymen cordwainers of Pittsburg, 
Pennsylvania, were tried for conspiracy onattount of their con- 
nexion with a strike, and were (onvuted In 1817 i petuliar 
labour difficulty o( turret! at Medford, Massachusetts Thacher 
Magoun, a shipbuilder of that town, cktcrmintd to abolish 
the grog privilege customary at thit time Mr Magoun gate 
notice to his people that no litpior should be used in his ship 
yard, and the words “ No rum ' ” “ No rum • ” were written on 
the I lapboirtls of the workshop and on the timbers in the yard 
Some of Mr Migoun’s men refused to work, but they finally 
surrendered, and a ship was built without the ust ol liquor in 
any form 

The period from- 1821 to 1834 witnessed several strikes, 
but rarely more than one or two in cath \ear Ihese strikes 
occurred among the tompositors, hatters, ship carpenters and 
caulkers, journeymen t iiloi s, labourers on the C hesapeake ^ Ohio 
canal, the building trades, futory workers, shoemakcis and 
others One of the most notiblc of these, for its influent e 
upon succeeding labour movements, occurred in 1834, in the 
city of Lynn, Massat husetts During the 1 itter p irt of the pre- 
ceding year the female shot binders of that town htgan to agitate 
the question of an increase of wiges Ihe women engaged in 
this work usuillv look the miU rials to their homes The 
manuf icturers were unwilling to mcrcise the prices paid, so a 
meeting for consult ition was held h\ more th in one thousand 
binders This was on the ist of January 18^4 The binders 
resolved to take out no more work unless the increase avus granted 
The employers, however, steadih refused to accede to the 
demands, as they found no difficulty in having tht ir work done 
in neighbouring towns at their own prices The strike, after 
three or four weeks, came to an unsuccessful termination In 
February^ of the same year a disturbance of short duration 
occurred at Lowell, Mass , among the female factory' operatives 
Their strike was to prevent a reduction of Avages During the 


year 1835 there was a large number of strikes throughout the 
country, instigated by both men and women The number 
of strikes by dissatisfied employees had at this time become so 
numerous as to call forth protests from the public press, the 
New York Daily Advertiser of the 6th of June 1835 declaring 
that “ strikes are all the fashion,” and suggesting that it 
was “ an excellent time for the journeymen to come from the 
< ountry to the city ” 

The United States government, through the census office 
and the department (now bureau) of labour, has investigated 
the question of strikes, the result being a fairly 
continuous record from 1880 to the 31st of December 
1905 inclusive In 1880, according to the tenth 
census, there were 610 strikes, but the number of establish- 
ments involved m them was not reported, the record must 
therefore commence with 1881, and since then the facts have 
been continuously' and uniformly reported by the department 
(now bureau) of labour This record, so far is numbers are 
concerned, is shoAvn m the following table — 
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t Otk 
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listtbli.h 

Pn.ployeu. 
thrown out 

1 sttbli^h 
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Strike. 

involved 
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involved 

ment 

1881 

471 

2,928 

129 521 

9 

055 

l88’ 

431 

2,105 

151,071 

42 

4,131 

1881 

,78 

2,759 

140,703 

117 

20,512 

l8b4 

4)3 

2,307 

147.054 

354 

18 

1885 

(,,5 

2 284 

2 )2 705 

183 

15 424 

l88() 

I 432 

I005J 

508 0 1 1 

1509 

lOI 080 

1887 

I no 

0 5O9 

379 071, 

1281 

59 9 jO 

t888 

906 

3 50O 

147 704 

180 

15 I7O 

1889 

I 075 

3 780 

249 559 

132 

10 731 

l8gu 

I 8n 

9 424 

351 91 ) 

324 

21 555 

i8gi 

1 717 

8 116 

298 930 

54O 

31 01 3 

1892 

1 298 

5 540 

209 (171 

719 

32 014 

189$ 

I v>-) 

4 555 

20s 9T4 

)05 

21 8 }2 

1804 

T 3)9 

8 igh 

9 Co 425 

875 

29 919 

i8()5 

1,215 

0 973 i 

392 403 

370 

1 1 785 

i 89 (> 

I 020 

5 4O2 

241 170 

51 

7 91)8 

i8<;7 

I 078 

8 J92 

408 391 

171 

7 703 

1898 

I 050 

3 809 1 

2 39 002 

194 

14 217 

1899 

I 707 

”317 1 

417072 

323 

14817 

1900 

I 779 

9248 1 

505 or><, 

2281 

92 65 3 

190 1 

2 9 il 

10 908 

543 380 1 

4 it 

20 457 

1902 

) 1C>2 

142JS 

059 792 1 

r 3 ‘M 

31 715 

TQO? 

1 494 

20 248 

959 055 

3288 

I3T 770 

1904 

2 107 

10 2U2 

517 211 

2319 

59 904 

80 7 ]8 

1905 

2077 

8 2<>2 

221 (>89 

I2-,S 

Total 

!<• 757 

t8r 407 1 

8 703 82 3 

t '<,547 

825 (,IO 


Statistic', of Strikes — Out of the total of 181,107 establish- 
ments at which strikes took plate during the period named, 
69,899 were m building trades, 17,025 in coal and coke, 7381 in 
tobacco, 20,914 in < lothing, 4450 in stone quanying and cutting, 
1555 in boots and shoes, 1551 in furniture 1476 m bnck-mak ng, 
2999 in printing and publishing, and 1086 in cooperage These 
ten industries supplied 128,336, or 70 74% of the whole number 
of establishments in which strikes occurred durmp^the twenty- 
five vears In the lock-outs occurring during the same lime 
five industries bore a verv large proportion of he burden, 
mvo’ving 13,716, or 7395% of the whole numbir of establish- 
ments, which wis 18,547 The industries affected were 
building trades, 10,142, clothing, 1943, stone-quarrying and 
cutting, 90T , boots and shoes, 337 , tobac < o 393 The whole 
number of persons throAvn out of employment bv strikes Avas 
8,703,824,0! whom 90 57 % were males and 9 43 % were females, 
and the total number thrown out of employment by lock-outs 
during the same period avis 825,610, of Avhom 8418% Avere 
males and 1582% were females About 70 % of the whole 
number of strikes were ordered by labour organizations and of 
the number so ordered (25,353) 4948% succeeded, 15 87 % 
succeeded partly, and 34 65 % failed Of the whole number 
of strikes, 4794% sue c ceded, 1528% succeeded partly and 
36 78% failed Of the lock-outs, 50 79% succeeded, 10 71 % 
succeeded partly and 32 09 % failed The average duration 
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of the strikes for the whole period was 25 4 days, and of the 
lock-outs 84 6 days 

More strikes were occasioned by demands for imrease of 
wages than for any other one cause, 32 24 % of all strikes 
being for this cause, but this in combination with other causes 
attributable m whole or in part to demands for increase of 
wages brings the demands up to 40 72 % 

Ihe next most fruitful cause of strikes is disagreement con- 
cerning the recognition of the union and union rules for 
this 18 84 % of strikes were declared, and both alone and 
combined with other causes produced 32 35% Objection to 
reduction of wages caused ii 90 % while demands for reduction 
of hours alone and c ombined with other c ruses produi cd 9 78 % 
of strikes 

Of the total number of establishments involved in strikes 
57 91 % "were involved for causes either in whole or in part due 
to demands for increase of wages Ihe most important cause 
of lock-outs during the twcnty-fi\e years was disputes concern- 
ing the recognition of the union and union rules and employees’ 
organizations, which alone and combined with various causes 
produced nearly one-half of all lock-outs and more than one- 
half of all establishments involved in lock-outs The United 
Strtes government’s recount of losses from strikes is for the 
period from, January 1881 to the 31st of December 1900, the 
five years from 1901 to 1905 indi^vc not being included m 
that account It is difficult to exactly the losses of 

employees and employers resultingTrom strikes and lock-outs 
Differences may counter!) rlance each other, so that the results 
given below for the period named mav be considered rs fairly 
accurate 

Ihe total loss to employees and emplo> ers alike in the estab- 
lishnicnts mwhic h strike sand lock outs occ urred,forlhepcriod of 
twenty years, was thus 8468,968,581 The number of c st rblish- 
ments involve d in strikes during this period was 117,509, m rking 
an a\ f rage wage loss of 82194 to ernplo\ ces in eac h establishment 
in which strikes occurred ihe number of persons thrown out 
of employment by reason of strikes was 6,105,694, making an 
average loss of 842 to each person involved The number of 

establishments involve dm lock-outs was 9933, making an average , ~Thc figures rtlau to ill strikes of cMiitever nnKmlude 
loss of 'S49i5t0 employees m evch establishment mwlueh lock- ' occurring in the United states Uom 1881 to the ^ist of December 


the number of establishments involved was 127,442, while 
6,610,001 persons were thrciwn out of employment These 
figures show an average wage-lc'ss of $2406 to the employees 
in each establishment, and an average loss of $46 to each 
person involved Ihe assistance given to strikers by labour 
organizations during the period was Si6,x74,793 , to thrve 
involved in lock-outs, 83,451,461, or a total of $19,626, 2=14 
Ihis sum represents but 6 40 % of the total wage loss me urn cl 
m strikes and lock-outs, and is probably too low Much assist- 
ance was also furnished by outside sympathizers, the amount 
of which cannot be readily ascertained The total loss to the 
establishments or firms mvmlved in strikes and lock-outs during 
this period was $142,659,104 

Ihe states of Illinois, Massachusetts, New York, Ohio and 
Pcnnsylvania,being the leading manufacturing states, necessarily 
experienced the largest number of strikes Out of 117,509 
establishments having strike^ during the period named, 87,878, 
or 74 78 % of the whole, were m these five states, and out of 
9933 establishments having lock-outs, 8424, or 8481 % weie 
in these states In 1900 these stiles contained 45 02 % of all 
the manufacturing establishments in the United Stitcs, and 
employed 55 15 % of the entire capital invested in mech inieal 
mduslncs 

A significant feature of the report for the twentv-five vear 
period relates to efforts to settle strikes, duimg the vrvr 1901 
to 1905 molusm, a feature w'hich had not been emlKclicd 
before Ibe results arc shown in the following table 
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Historic 

Strikes 


outs occurred, while the number of employees thrown out was 
504,307, making an average loss of 897 to each perse n involved 
Combining the figures for strikes and lock-outs, it is seen that 


1900 inclusu c 
Among them 
have, occ,urrccI 
what mav be t,illc d historic 
strikes the first of which 
w IS in 1877 thoii>,h of 
eoiuse minv very severe 
strikes hid taken plt'co 
jinor to th it v c ir I ho 
Lo It railway strikes of 
1877 begin on the JHlti 
moie A Olno Knlroad it 
M iitnisburr West Vir 
gini 1 the, iinmedi te causo 
of tlie hrst strike bc^mg i 
10 redut,tion ol w igeb 
of all employees I his 
howcvei was hut one ot 
many giitvances Phero 
w IS irregular einplovmcnt 
Men with families were 
permitted to work only 
three or four d iv s per 
wee k the rem under ot the 
tune being lorecd to spend 
•'wav from home at their 
own expense having them 
I Hit little money for do- 
mestic use \V igcs pay- 
able montlih were often 
ret lined se\ eral months 
The tonn ig( ot trams was 
increased ijicl the men 
were paid only for th© 
number of miles mn, irre- 
sjitetive of the tmu con- 
sumed So there were manv illcged e-iuses lor the great strikes of 
1877 Riot destruction ot property and loss of Iile occurred at 
Martmsburg Baltimorcandv anousplaccsiii Pennsvh inia Thestato 
militia at Mirtmsburg and Pittsburg sympatluzed with the strikers. 
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affiliated with them and refused to fire upon them United States 

troops ^vcre ordered Iiom U'lstern ‘“‘d thev dispersed 

the mobs In. Cincinnati Toledo and St I^uis mobs of roughs ind 
tramps collected and succeeded in closing most of the shops f vc- 
tories and rolling inillR in those citits lUert were also fornudable 
demonstrations in Chicago as well as in Syracuse, Buffalo 
West Albany vnd IIornclls\ ilk Istw York where mobs were 
dispersed by the state miUti 1. without \iohnce or destruction of 
pr^trty 

The Pennsylvania Railroad also had a memorable strike accom- 
panied by riots and much violence and distruction of property 
during the stimc year tlic strike bring odererd on account of a 
general r< duetion in v\ iges, and some other e lUsts which came in to 
create the difficnlty The complete story of this strike is too King 
to relate hcTC, but from the l^eginning the strikers had the active 
sympathy of i lu' e projiortion ol the i>cople of Pittsburg where 
the chief movcinciiLs occurred 1 he actual loss to the 1 tims> Ivania 
Company not inclnduig fr* ight hvsbt<n rstinvated vt $2000000 
while the loss of property and loss of business at Pittsburg amounted 
to $5 000 000 Claims were presented before the courts in Alle- 
gheny county to the amount of over $3 •iooooo while tlie actual 
amount paid by compromise and judgments was over $2 750 000 
Both the foregoing strikes were unsuecesslul 

Th( ne>ct groat strike was that of the tflcgrapbists which occurred 
in the year i88j Phis strike was inauguiatid tosteurcthe ilx>lition 
of bunday work without extri pay tlie reduction of d ly turns to 
eight hours, and the equ ih-tation of pa\ between the sexes lor the 
s line kind tif work Umv tis d increase of w igcs was also ih manded 
The strike commenced on the igth of July and ended on the 23rd 
of August 1883 although it was declared oft on the 17th of the 1 itti r 
montli It was unsuccessful the employees losing $250000 and 
expending $02 000 in assistance to destitute fellow operators The 
employers lost m vrly $t 000 000 

Another historic strike onlv p irtully successful w is th it on the 
South Western or Gould system of railw lys in the ye irs i885-i88<> 
but tlic most prominent labour controversies in the iqth century 
were IhoM at Homestead Pi in July 1892 and it Chicago in 1894 
coucenung which a more de tilled account is givui below Other 
great labour convulsions have occurred which help to identify the 
decade beginning 1890 with the gieat strike era of the century 
Among them miv be named the Ivclugh Valiev railroad strike 
in December 1895 the American Kailw ly Union strike cm the Greit 
Noithern lailway m April 1894, the 'rtat coil strike which 
oceurriil in the same month, the difiiculties at Lattimer Pa , and 
those in the Coeur d Alene distnet 01 Idaho 

In July 1892 there oeeuritd i most serious affair between the 
Carnegie btcel Company lad its implovits at what is known as the 
Homesteid Works near I’lttsburg growing out of a 
nomeMtema disagreement in the previous month lu regard to wages 
Sfr/M or p ^j-^aca were unable to come to an agreement and 

the company closed its works on the 3otli of June 
and disehirgcd its men Only a siuill jiortion of the men wcie 
affected bv the proposed adjustment of wages I he lirger portion 
of them who were members of the Amalg imatcd Association of 
Iron and Steel Workers were not ilfected at lU nor was the large 
force ot employees som< three thousand in mimlier who were not 
members ot that associ ition The comp iiiy retuseel to rceogni/e 
the associatiem us m organization or to bold any conference with 
its npresintatives UjKm the f ulure to iiiive at an aeljustmemt 
of the wage difficulty the comp mv proposed to operate its works 
by the emjdovment of non union men The men who ceuild not 
secure roeeigiutum refused to aeeejit the reduced rates of \v\gt?s 
and ilso cime to the elete 1 nun itiem tint they would resist the 
comimny in every attempt to secure non union workers 

The history of the events it Homoste id shows that the loilges 
composing the Am ilgamatcd Association proecedexl to org inm 
what w IS styled an advisorv' eommittee ' to t ike charge of all iirs 
for the strikers All employe <s of the teunjiinv were elireeted to 
break their contracts md to leluse to work until the Amalg imited 
\ssociation was recognized ind its ^erms agreed to The works 
were shut down two d ws prior to the tune piovideel by the contract 
under which the men wen working and as alleged because the 
workmen h ui seen lit to hang the president ol flic comp inv in effigy 
On the 4th of July the olhetrs of the comjunv isked the shcrill of 
the county to ipjxiint dt putu s to protect the w orks while the y c imtd 
out their intention of making lepairs Ihe employees on their 
part organized themselves to defend the works against whit they 
called encroachments or elenunds to enter m fact thiy teiok 
possismon ot the Homestead Steel Works When the sheriff s men 
appro lehod the workmen who wue assenibhd in force notilicel 
tlmm to h av t the place as the v did not inte nd to create any disorder 
^d would not allow any d image to be done to tlie property of the 
company They further offered to act as deputies an offer winch 
was declinod The vdvisorv committee which liad been vble to 
preserve the peace thus tar dissolved on the rejection of their offer 
to serve as deputies and conservators of the peace and all of their 
records were destroyed 1 he immediate cause of the fighting which 
subsequently took place at Homestead was the approach of i body 
of Puncl^ton's detectives who were gathered in two barges on the 
Ohio Hiyer, some miles below the works When the Rnkertons 


amvotl the workmen broke through the mill fence entrenching them- 
selves behind the steel billets and made all preparations to resist 
the ipproach of the Pinkerton barges and they resisted all attempts 
to land the result being a fierce battle, brought on by a heavy 
volley of sliots from the strikers The lanktrtons were armed 
with Winchesters but thev were obliged to land and ascend the 
embankment single file and so were soon driven b ick to the bo its 
suffering sevcrtlv from the fire of the strikers Many efforts were 
made to find but the position of the men they were attacking, 
behind their breastworks of steel rails ind billets w-is very strong, 
and from this place of safe refuge the detectives were subjtcted to 
a gilhng lire flnij opening battle took place on the 5tli of July, 
about four o tlock in the morning ind was continued m a desultory 
way during the day It was renewed the following day A brass 
ten-pound cannon bail been secured by the strikers and planted 
so as to comnuind the barges moored at the banks of the nver 
Another force of one thousand men hid tikeii up a position on the 
opposite side of the river whtrt thej protected themselves and a 
cannon which they lud obtained by a breastwork of riilwav ties 
A little before nine o clock a bombardment commenced the cinnon 
being turned on the boats and the finng was kejit up for several 
hours The boaLs were protected by ht^vy steel plates inside, 
so efforts were mule to fire them Hose was proem ed ami oil 
sprayed on the decks ind subs and at the same time many barn Is 
of oil wire emptied into thi river aliove the mooring place, the 
purjiose being to ignite it and the n allow it to float against the boats 
Under these combined movements the Pinkertons were obliged 
to throw out a flag of ti uci , but it w as not recognized by the strikers 
Th( officers of the Amalgamated Association, howevci, interfered, 
and a surrtmler of the detectives was arranged It was agreed that 
tluy should be safely guarded, undtr condition tliat they left their 
aims and ammunition and, living no alternativi, thiy acctpted 
tin turns 'seven hid been killed and twenty or thirty woumhd 
On the loth of July, after several dajs' correspondt lu i with tin 
state authorities, the governor sent the entire force of the militia 
of the state to Homestead On the 1 2th tlic troops arnved, the tow n 
was placcel untlcr maitial law, and ordir w is restored There had 
Inin much looting, clubbing and stoning, and as the dcLeelives, 
alter surrender passed through the streets tiny win treatid with 
great abuse hltven workmen and spectators were killed in tin 
fights 

Congress made an investigation of this strike, hut no legislative 
action was ever tikm Some indictments weie made and lawsuits 
ensued The mills were gradually supplied with new pcoj'h but 
the strike was not deelareel off until the 20th of Novimber i8<)2 
Ihe Homestead strike must be considereel as the bitteiest labour 
war in the United Stales piior to the Chicago stiike in 1894 It 
was unsuccessful 

Probably the most expensive and f ir-rcaching labour contiovcisy 
which ean proixn-ly be classed among the historic controversies of 
this generation was the Chicago stiike of June and , 

July 1894 Beginning with a pnv ite strike at fhc ^ p 
works of Pullman’s Palace Car Company at Pullman, i 
suburb of Chicago it ended with a practical insurrection 
of the labour emjdoycd on the print ipil railways radiatibg 
from Chicago and some of then afhliatt d lines jiaral^sing internal 
commerce putting the jiubhc to great iiieemvcmcnce , delaying 
the mills, and in general demoralizing business Its mfbu nt t s 
were hit ill over the country, to greater or less extent accoiding 
to the lines of traffic and the courses eif trade ihe contest, 
was not limitt d to the parties with whom it originated, for soon 
there were brought into it two othei faetors or fotces Ihe 
oiiginal strike grew out eif a demand of cdtun tmjdoyees of thi 
Piillm in Company m May 1894 for a r< stoi ition of the wages p ml 
during the previous ye ar Ihe company claimed that the 1 eduction 
in th< volume of business owing to business depression, did not 
warrant the payment of the old w igts On account ot the increased 
proiluction of rolling stock to meet th< tr iffic incident thi World s 
Fur in 189a orders for building cais were not easily obbunable, 
a large portion of the business of the Pullman Comjiany being 
conlriet business in the wav ol building cars for riilwaj companies 
gene r illy I his state of affairs resulted m a partial e ess ition of 
car building everywhere in the country, the Pullman Comiiaiiy 
sufltnng with ill others The demand of the exmiloyecs therefoie 
was not aceeded to and on the nth of May 1894 a strike was 
ordered Several minor giievanets were claimed to have existed 
and to have led to the action of the strikers, who had joined the 
American Kailw ay Union, an association of railway employees 
winch hael achieved a jiartial success m i contest with the Great 
Northern Railway a few weeks previous to the Pullman strike 
The Railway Union espoused the cause of the Pullman employees 
on the ground tliat they were members thereof This union 
was said to numlier about i^eiyOexj members It undertook to 
force the Pullman Company to accede to the demands of its 
emplo\ees by boycotting Pullman cars, that is to say, tliey declared 
that they wouhf not handle Pullman cars on the railways unless 
the Pullman Company would acctxle to the demands made 
upon it The iinraediate antagonist of the Pullman Company in 
tne extended xontroversy was therefore the American Railway 
Union 
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Another force was soon involved in the strike, which was, very 
naturally, an ally of the Pullman Company This was the C eneral 
Managers’ Association, a body of railway m« rt representing all tht 
roads, twenty four m number, radiating from Chicago, and it 
was said to be the necessity of protecting tht trathc of its lines 
that brought about its struggle with the Anuriean Railway Union 
These roads rt presented la combi noel eajntal ol more than 
§2,000 000,000, and they employed more than one -fourth of all 
the railway employees m the United States These three great 
forces, therefore were engaged in a battle for snpreinacv and that 
rivalry alone, without reftrenci to the conditions and circumstances 
attending the strike or at companying it, ni Utts this out of the 
histone strikes of the peiiod 

According Lo the testimony of the officials of tin railways 
involved, thev lost in property destroyed, hire of United States 
deputy marshals and other incidental expenses, at least $085 308 
"I he loss c>f timings of th» st roids on iceount ol the strike is 
t stimated at no irly §■5,000,000 About 3100 emploj ets it Piilhuan 
lost in wages, as istiinaled, probably $3-50,000 Mmiit 100,000 
employees upon tht twenty four r always radiating fiom Chicago 
all ol which were more or less involved m the strike, lost in wages 
as estimated, nearly $1,400 000 Bejond these amounts veiy gical 
losses widely distributed, wen suffered me identally throughout the 
country The suspension ol tr insportation at Chicago paialystd 
a vast distributive centre and imposed many hardships and much 
loss upon the gicat number of peojile whose maniifaeturing ami 
business ojit rations employment trivel and lueessaiy supplies 
depend upon and demand regular transportation to from and 
Ihiough Clueigo The losses to the country at large ire estimated 
by Bridstreets to be in the vieimty of ^ 8 0,000 000 Whatever 
th( y aic, wluthei mure or less, tliey teach the mecssity of pie- 
V( Tiling sueh disasters, md the strike illustiatcs how i sm ill local 
disturbance ansing fiom the lomplaints of a fev\ people eati 
affect a wliole country When the Ameiic ui Railway Union 
texik up the cudgels for the Pullman strikeis and declaied their 
boycott against Pullman ears, and the Gemcial M inagers Asso- 
ciation took evtiy means to protect then interests and prevent 
till stoppage of transportation, the sympathies and antagonisms 
of tlie wliuk country were aroused An unsuccessful attempt was 
made to induce all trades in Clueigo to join in a great sympathelie 
strike 

1 he iiicviliblt accompaniments of i great strike w«ic brought 
into play it Chicago Riots intimid itions assaults minder 
arson and burglary with lesser erinus attended the strike Jn 
this as in some of the otlu r Instoiic strikes troops were engaged 
The city police the county she iitts the state militia United States 
deputy mirshils ind reguliis fiom the Uiuted St ite iimy were 
all brought into the controvers\ The United Stites troops were 
sent to ( hicago to protect 1 edcial pioperty and to prevent obstruc- 
tion in the t irrving of the mails to jiuveiit mteifcie net with inter- 
sUitc eomnierec md to enforce the decrees and luindates ot the 
Federil courts Ihcy took 110 pait in iny attempt to suppress 
the stake nor could thev is such matters belong to the city md 
state autheiuties 1 he police of the city were use el to suppress 
riots and pioteet the property ol citi/ens md the stite inilitii \eas 
e died in feir the same service The total ol these forces employed 
during tlie stake was 14 i8() 

Many mdietnunts ind law-suits originated in the difheulties 
(X.cuirmg in Chicigo But all the attending e iron instances ot the 
strike point to one conclusion — ^that a share ol the itsjKmsibility 
for bringing it on belongs in some degree to each ind e\eiy pirty 
invedveei The stake gcncrited i \ ist de il of bitter feeling— so 
bitter that neither party w is leidv to consider thi rights of the 
othtr Ihe attacking p,irties claimed that their grievances wir- 
rantevl them m adojrting any meins m their powei to forte con- 
cessions Thi^ IS tin itlitudo of all stnkeis The other parties 
cm the othei hand elanned that th< v wen jnstilieii in idopting 
any means 1^ their powei to resist thi dimands of the attacking 
party The probability is that neither recognizeel tin rights of 
the public to such an extent is tc» induce them to forbear bringing 
inconvenience and disturbance to it Tt w is the most suggestive 
strike that has ever occurred m the United States md if it only 
proves I lesson snflicientlv severe to teach the public its rights 
in such matters and to te ich it to adojit measures to preserve 
these rights, it will be weirth all it cost It was unsuccessful 
and resulted ultimately in the downfall of the Aniencan R ulw-aj’’ 
Union 

The so called steel strike of the year 1901 was a contest between 
the Amalg imated Association of Iron Steel anel fin Workers and 
-ri. c# United States Steel Corporation It began on the 

st*lkti 9 Qt ^ lasted until the 15th of Septe^mber 

^ ' 1901 when work wis resumeiJ in accordance with an 

aelnistment agreed to on the 1 ^th of the latter month The 
diuiculty grew out of an attenipt to adjust i sliding scale of 
wages with some ot the constituent companies of the United States 
Steel Corporation a new company h iving $i 404 000 000 capitaliza- 
tion This corporition was perfected ifter the difficulties really 
began, so the Amalgamated Association ultimaldy had to confront 
the new powerful corporation The real nut of the difficulty was 
not a question of wages, hours of labour, or fules or conditions of 
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work but a contest for recognition of the right of tlio association 
to demand the unionizing of mills i deniind of course, winch was 
positively refused by the Umlcel States bteel Corporation There 
were no gntvaneis as intimated , it was cle irly md soh ly a conflict 
on the demand for recognition in the trade-union sense and it was 
the first great struggle in the Unit*d States th it was conducted 
solely on this issue This issut luis b<en conUsttd many times, 
blit usually in conjunction with some griei u cl or complicalod 
(With some demand as to wagis or other icononue eonditions The 
nsult w IS that the Amalgam itcd Association did not secure the 
terms denuinded, and it lost further because omo of the mills 
which were subject to tlie union s rules were takt n out ind m ide non 
union mills Tht strike was i onducted vvitliout anv of Uu dramatic 
Tiid trigic i irciimstanci s wluih attended the Homcstiad affair 
m 1802 in which the \inalg miatf d Association v\as om of the 
parties In the contest of tqoi the assoc 1 ition did not hive the 
hearty endorsement of a largi number ot workmen as it was not a 
movement lo rediess any gncvaiiei ft was tought for a pruieiple 
I but the meivcis did not eonsidei thi powir agunsl which they were 
^ obliged to contend Officers of the Amalg imited Associatiem 
; estimate el that the nnml or ol mm out of employment during the 
strike averaged to 000 per day At a conservative estimate there 
must have been a loss ot more than §4 000 000 in wages The steel 
compin> through its officers elainud tint it expinenrcd no great 
loss as the result of the strike 

A strike atfciting moie inehvidual inte-rests than inj prcei ding 
it was the anthracite loal stiikc of 1902 which formally began 
on the 12th of May It was ordered at a conventiem , , „ 
held at Hazleton Pa on the i5tli of Miy by i 
vote ot 4(11 to 349 1 he leaders of the miners with one ^ 

or two exceptions opposed the strike It was therefoie a strike 
of the workers tlie mstlv cs tirievances had cxistcel in the anthra- 
cite coil re j. ion ten inuiv ytais but more espeiiallv since the 
strike of 1900 An attempt was mule in 1901 to sceurt some eon 
cessions but the operating railways ilechncel t\ cn to enter into 
a conference 1 his ot course caused irritation and constant 
apix*als were made to the officers of the union lo make new de mantis 
lud failing lo set lire etmetssions toeaiginize i strike The elemands 
ol the mine rs were as folleiws (i) An me te ase of 20 'J,, to Iheise minors 
who arc paid by the ton, (2) a reduction eif 20 in the time eit per 
diem < mployecs, ( 5) that 2240 lb eonstitule tlie ton on whie h payme nt 
IS naade te>r coil mnied bv weight No grievances were presented 
• The peiweler ejiiestiem was praetieallv se ttlesil in iQeio Iht imne rs' 
demands being rejected by the eipeiators the demands veere subse- 
epimtly reduced one half, i e 10 % inert isi per ton wliert mining 
is paid by the ton and 10 % de creese 111 the working day The 
miners also voleel to leave the whole nutter to .arbitration and 
I investigation and to leeept the results Ihey were willing to make 
: a three yeirs’ contract on the terms propostxl ihe fundamental 
diflicnlty on the pirt of the opciators related to efforts to secure 
and preserve discipline They clvimtd that e\ery concession 
ilready made hael delcated this 1 he stiike involv exl nearh t -jo 000 
cmiiloycts md ifiee ted the consume 1 s of inthraute c0.1l tliroiighout 
the e istcm st ite s 

Alter the most strenuous elToits of both pirtiis to this strike 
! the president ot the United Stitcs at the re-quest ol the gieat qo il 
opcTators and the officers of the Miners 1 11 ion ajipointed a com- 
nussion to adjust their differences ind after livi months of hearings 
listening to neailv six hundred witnesses the eommission submitted 
an aw iril which vv is to be in effect thiee Years irom the ist of April 
1903 Hoth partus had igrccd to ibide by the award whatever 
it might be After the three ye irs h id expued that is the 31st of 
Maieh lyoO the miners eonduded to strike again but after some 
negotiations both pirlies agun unammenisly agreed to extend the 
ivv lid made by the eommi-.sion lor three years more i e until 
the 5 ist ot March 1909 

Altei the coal stiike of ii;02 manv' very imjiortant disturlmices 
Occurrtel There vv is one imong the silver miners at Cripple Creek 
(olorulo 1894 at Leadvillc 18197 atlakeCitv i8e)9 and it 

Telluiide in i<joi , also another it ( oloiado t itv in icjo^ All these 
strikes were xtlcnded with a gnat de il ot viokntc the militia w is 
eirdercel out manv miirdeis took place ind in thiee counties of 
( olorado there was i reign of terror but on the whole the strikes 
were unsuccessful The Western 1 exleration ol Mmers was seriously 
eiqipled m these affairs 

It is gratifying to note tlie reduction in the number of stnkcs as 
shown bv recent statistics In iQo^ the number of establishments 
was 20 248 but it h id dropped to 82192 m 11905 

Authoritifs — U S ( ommissioner of Labour Twentv first 

Annual Report (1906) , reports of various State Bureaus ot Labour 
Statistics, Bennsylvama Burtau of Industrial Statistics Twentieth 
Annual Report (1892), S House of Kepresentitivcs Employ- 
ment of Pinkerton Detective s at Homeste id P.i ’Report No 2447 
52nd Congress 2nd Session (1892) , United States 'strike Commission 
Report on Chu^igo Stnke Senate Ex Doc No 7 53rd Congress, 
3rd Session (1894), 'The Amalgamated Assiociation of Iron md 
'^tccl Workers, ’ Quarterly Report of Econonnes for November I90t, 
j Industrial Evolution of United States chs xxv and xxvi , Report of 
I Anthracite Coal Strike Commission U ^ Bulletin of Labor (May 
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19&3) , Report of Commtsstoner of Labor (1905) on labour disturbances 1 
ui Colorado (C D W ) 

STRINDBERG, AUGUST (1849- )> Swedish author, was 

born xt Stockholm on the 22nd of January 1849 He entered 
the university of Upsala m 1867, but was compelled by poverty 
to interrupt his studies, which were resumed in 1870 His 
gloomy experiences of student life are reflected m a series of^ 
sketches named after two districts of Upsal i, Fran Fjtrdingen 
och Svartbicken (1877), which aroused great indignation at the 
time After various experiments as schoolmaster, private 
tutor and actor, he turned to journalism, and afterwards more 
than avenged himself for the tuviality and narrowness of his 
new surroundings in his famous Roda runiinet ( ‘ The Red 
Room,” 1879), described in the sub-title as sketches of literary 
and artistic life The “ red 100m ” was the meeting-place 
m a small caf6 m Stockholm of a society of needy journalists 
and artists, whose failure and despair are shown off against 
the prosperity of a typical bourgeois couple In these stories 
Strindberg’s fanatic hatred of womankind already makes its 
apptaiance, the disasters of the principal figures being precipi- 
tated by the selfishness and immorality of the women In 1874 
some friends procured him a place in the royal librarv at 
Stockholm, where he was employed until 1882 He was already 
an ardent student of physical science, he now gave proof of nis 
versatility by learning Chinese in order to catalogue the Chinese 
MSS in the library, and his French monograph on the earlv 
relations of Sweden with the Far Fast was re id in 1879 before 
the Academj of Inscriptions in Pans He continued to write 
for the newspapers and for the theatre His first important 
drama. Master Olof, which had been refused in 1872 by the 
theatrical authoritus, was produced after repeated revision m 
1878 Although real historical personages — Gustavus Vasa, Olaus 
Petri the reformer and Gerdt the Anabaptist — figure as leading 
characters, they are made symbolic of the present-day foncs 
of progress and reaction The produition of Master Olof 
marked the beginning of the new mcncment in Swedish litera- 
ture, and the Red Room and the (ollcition of satirical sketches 
entitled Dei nya riket (“The New Kingdom,” 1882) imreased 
the growing hostility to Strindberg Two comedies drawn from 
medieval subjects, Gtllets hemhghet (“ The S(( ret of the Guild,” 
1880) and Herr Bengt'i hustru (“ Bengt’s \t ifc,” 1882), were 
followed by the Icgeiidar) drama of / yclto Pers resa (“ The 
Journal of Lucky Peter”), written in 1882 and prodiued with 
great success on the stage a > ear later 

In 1883 Strindberg left Sweden with his famil>, to travel 
m Germany, Italy, France and Denmark, writing for foreign 
reviews and producing various \olumcs of stones and articles 
Meanwhile he had been developing his attack on the feminist 
movement, which had received a griat stimulus m Scandinavia 
from the dramas of Ibsen In Giftas (” Married,” 1884) he 
prcduced twelve stones of married life to support his view of 
the sex question , this was followed in 1886 by a second collection 
with the same title, which was written m a more violent tone 
and lacked some of the art of the earlier attack He was 
prosecuted for assailing the dogma of the communion, but he 
returned to Sweden to defend himself, and was acquitted 
Strindberg’s mastery of the ai t of description is perhaps seen at 
Its best in the novels of life in the Swedish archipelago, in 
Hemsoborna (*' ihe Inhabitants of Hemso ’ 1887), one of the 
best existing novels (f popular Swedish life, and bkarkarlsltf 
(“ Life of an Island Lad,” 1890) Fschaudala (1889) and / 
hafsbandet (“ In tne Bond of the ^a,” 1890) show the influence 
of a study of N’etzscne In 1887 he returned to drama with the 
powerful tragedy Fadren, produced in Pans also as Le pere , 
this was followed in 1888 by Froken julte, described as a natural- 
istic drama, to which he wrote a preface in the nature of a 
manif^o, directed against critics who had r-sented the gloom 
of FadPen Kamrater^ (“ Comrades,” 1888), which belongs to 
the same group ot six plays, was followed by Htmmelnkets- 
nycklar The Keys of the Kingdom of Heaven,” 1892), a 
legendarj' drama, aitd by the historical dramas of Enk XIV 
(1899), Gustav Adolf (1900), and Gustav Vasa (1899), 


Damascus (1898) indicated a return in the direction of religion; 
Folkungasagan (1899) was represented m 1901, and the two 
plays Avent (“ Advent ”) and Brott och brott (“ Crime for 
Crime ”), printed together in 1899, were successfully represented 
m 1900, both m Sweden and Germany 

Strindberg has provided a quantity of what is really auto- 
biographical material, with an account of the origin of his various 
books, in the form of a novel, T]ensteqvtnnans son {“ The Son 
of a Servant, ”1886-1887), with the sub-title of ” A Soul’s Develop- 
ment ” 1 he revelations of this book explain much of the 

bitterness of his work, and it was followed in 1893 by a fourth 
part in German, Dte Beichte etnes Thoren (“A tool’s Confession”), 
the printing of which was forbidden in Sweden With these 
should be classed his Inferno (1897) and Somngdngarnatter 
(“ The Nights of a Somnambulist,” 1900) Strindberg’s first 
marriage was an unfortunate one, and was dissolved m 1893 
He then married an Austrian ladv, from whom he was separated 
in 1896 In 1901 he married the Swedish actress Harriet 
Bosse, from whom he was amicabh separated soon afterwards 
He suffered at different tunes from mental attacks, of which 
he gvve analvtic accounts on his recovery 

A numbtr of criticisms on Strindberg from eminent hands are 
collected m En bok om 'Strindberg (Karlstad, 1891) 

STRING, a general term for thin cord or stout thread, a line 
or <01 don which objects are strung The O Fng word is stteng, 
cf Dan strong, Ger Strang, and meant that wliidi is strongly 
or tightly twisted, it is related to “ strong,” and is to be referred 
to the root seen also m Lat stnngere, to draw tight, whence 
“ stringent ” and “ stric t,” and in Gr a-rpayyakr), a halter, whence 
comes “ strangle,” to choke, throttle flic word is particularly 
used of the cord of a bow, and of the stretched cords of gut 
and wire upon a musical instrument, the viliration of which 
produces the tones (sec Stringeii Instruments below) In 
architecture the term “ strmg-eourse ” is applied to the pro- 
jecting course or moulding running horizontally along the face 
of a building 

STRINGED INSTRUMENTS (hr instruments d cordes, Ger, 
Saitemnstrumenie , Ital strumenti a corde), a large and important 
section of musieal instruments comprising subdivisions classed 
{A) according to the method m which the strings are set in 
vibration (B) according to certain structural characteristics of 
the instruments themselves 

Section 4 — This includes instruments with strings (i) plucked 
by fingers or plectrum, (2) struck by hammers or tangents, 
set m vibration (3) by friction of the bow, (4) by friction of a 
wheel or (5) bv the wind In all these classes wc are also 
concerned with the manner m, which the strings arc stretched 
m order to ensure resonance, and with the mctisures taken to 
obtain more than one sound from each string 

I Strings plucked by Fingers or Plectrum — Tw'aitguig the strings 
by tho fingers is the most primitive method probably suggested by 
the feeble note given out by the tense string of the hunters bow-, 
which was the prototype of the harp In this ancient instrument, 
jiopular in all ages and lands, the strings are stretched h vide bi tween 
two supiiorts of a fiame, the lower of wluch acts as a sonjjd board from 
which the strings nse perpendicul irly The scale of all harp like 
instrumi nts is produced by means of one string for each note, differ- 
ence in pitch b* mg obtained by varying the length of the strings In 
the modern pedal harp with double action the strings can be short- 
ci\cd suflicicntly to raise the pitch a semitone or a tone by means 
of an ingenious system of levers set m motion by the pedals, which 
cause disks, each furnished with two studs, to turn and grasp the 
string, thus shortening the vibrating length Ihis device may be 
rt-gardt d as an infringement of the principle of the harp, when as 
in the chromatic liarp (Plcyel Wolff Sc Co ) tho same object has been 
obtained without violating the principle by ingeniously increasing 
the number of strings The nanga of the ancient Egyptians, of 
which specimens are preserved in the British Museum, an instru- 
ment having a boat shaped body with a long curved neck from 
which the stnngs stretch at right angles to the soundboard, is tho 
only link as yet discovered between the bow and the harp The 
next step observed is ^e device of strctclung the strings partly 
over a soundboard and partly d vide, as m the cithara, the lyre, 
the rotta, the erwth, &c 

The stnngs lying parallel with the soundboard are slightly raised 
over a bndge, by means of which the vibrations are communicated 
to the belly of the instrument Between the soundboard and the 
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cross bar, upheld by two arms spnnginti from the body of the in- 
strument, the strings at first bridged an open space for greater 
convenience m twanging them with both hands The giadual 
closing up of this open space marks the various steps in the transition 
from citnara to fiddle In the Egyptian cithara the harp like 
arrangement of the strings was maintained by making the 
cross bar oblique In the Assyrian and later in the Greik and 
Roman citharas ind lyres all the strings were of the same length 
difference in pitch bung secured by varying the thickness of the 
string 

A later development consisted in discarding the open spare 
altogether, when by the third method of stretching the strings 
was evolved In these new instrumints the strings lay ovtr the 
sound chest, raised on bridges vlueh dcterminid thtir vibrating 
hngtli iccordmg to the method of stimging the harp or the cithara 
A'' f xamples of this type may be cited the psaltcnon or psaltery 
and in the middle ages the zither 

ihe addition of a keyboard to the psaltery, as a mt ms of in 
creasing its scope created a new class of instrumints of which thi 
principal numbers wire the clavicymbalum, the virginal, spinit 
and the harpsichord In these the pnnciple of plucking the stnngs 
by means of a plectrum or quill was preserved, but the qmll was 
fixed in the pivoted tongue of a pieci of wood, known as a jack, 
which restca on the end of a balanced key the jack worked 
lasy thiough a rcctuigular hole in the soundboard, and when thi 
key was pressed down the j ick was thrown up the quill catching 
till string and plucking it 1 ho string thus plucked vibiated over 
the whole Ungth from hitch pm to belly bndgt (cf the effect of 
the tangent m the clavichord) 

When the pnnciple of sloiijung strings by pressing them agiirst 
a fingerboard m ordir to obtain several sounds from each had been 
discovered ind ajiplicd by <iddmg a neck to the body, i new sub 
division was created in this class of instruments 1 he exact division 
of the stnngs ntccssiry to jiroduce the rccjuired intervals avas 
mcisured oft and indicated by ligatures of hide or gut (cUled frets), 
bound round the neck, against which the stnngs were pressed by the 
fingers I his jinni qile involve d a very great advance in technique, 
and produced the two great families ot guitar ind lute During 
the mitldle ages, the bass lute (theorbo or baibiton) and the double 
bass lutes (arthlulo inel chitarrone) had, in aeldition to the stnngs 
stretched over the finger bo ird, for which the pegs were placed 
half w ly up the neck, i compleine nt of bass strings stretchcel d vtde 
from the bridge tail juece to the end ot the neck where a second 
peg-box was provideeJ In the chitarrone these bass strings, each 
of which produced but one note, we le abenit 5 ft long the irchlule 
of similar construction was m size between the former and the 
the otbo 

1 he plectrum was used to pluck the stnngs in classic Greece 
and Rome, in order to provide an additional effect of brilliancy for 
joyous or mailial themes If the music gamed m bnllmney, the 
instrument lost the pow cr of expressing the performer’s emotions 
Dining the middle ages the use of wire and spun strings in some 
instiumtnts, such as the mandola, rendered the use of the pUctrum 
a necessity 

i Styings <>tyuck bv Hammeys oy rangentt -The earliest known 
instrument thus ph>cd w is the Assyrian duleimti, or pnantiy, 
represented on some of the stone slabs brought by Sir A H 
1 ayarel from the mound of Kuyunjik and preserved at the British 
Museum among scenes from the history of Sardanapalus, it is 
thi instrument enoneously rcndercel pbulteyy m Dan in 5, vshile 
till instrument rendered dulcimer in the Authonzed Veision of 
the Bible should be b igpipc 

In the dulcimer the strings as in the psaltery were sti etched 
over a lectangular or tiapezoid sound chest, the vibrating length 
being determmeel by me ms of two bridges The stnngs were 
struck by means of two curved sticks, or by hammers, with an 
elastic wnst action, winch produced clear, bell like tones The 
dulcimer haoiaurvivcel in the cembalo or cimbalom of the Hungarian 
gipsies The application of the keyboard to the dulcimer produceel 
the clavichord and latei the pianoforte In the earhest clivi- 
chords, known as fretted ((icr gebunden), one stnng was made 
to do duty for several notes The tangent or upright blade of 
brass tapering towards the bottom, where it was fastened into 
the end of the key, replaced the hammer of the dulcimer, for which 
It was hardly a substitute for the following reason The function 
of the tangent constitutes the mam technical innovation instead 
of giving a sharp blow and rebounding instantly from the string, 
like the hammer on the strings of the dulcimer, the tangent remained 
on the string as long as the key was pressed eleiwn, and as it rose 
cloth dampers stopped the vibration It is usual to comiiare the 
tangent of the clavichonl to the hammer of the dulcimer, but the 
action of the tangent more nearly resembles the pressure of the 
finger on the string of the violin Just as the finger determines 
the vabrating lepgth of the violin string from the bridge, so the 
tangent sets the string vibrating from the point of impact to the 
belly bridge By twisting the key levers, the tangents belonging 
to thn e or four different keys wore brought to bear on the same 
string or group of unisons at different points, all the stnngs being 
of the ^me length It was not until the t8th century that fret- 
free or bund fyei clavichords were invented they had throuehout 
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the compass a key and a tangent to each pair of unisons The action 
of the hammer of the dulcimer reappeared m the pianoforte Owing 
to the peculiar action of the tangent it was possible to produce 
on the clavichord the vibrato effect (Bebung) as in the violin, an effe*ct 
which IS impiacticable on any other keyboard instrument 

3 Stytngs i>et tn Vtbyation by Jbrtction of thi How — Although used 
with vanous other instruments, such as the Oriental rebab and its 
European successor the rebec, with the oval vie.lle, the gmtar- 
or troubadoui fiddle and the viols, it is with the t tfect of the bow 
on the perfected typo represented by the violin family that we are 
mostly concerned The strings m this case ere ill of the same 
length, difference in pitch being secured by thickness and tension 
The fingers, by pie.ssing the strings, jiroeduco i variety of notes 
from each stnng at will by shortening the vibrating section as the 
jiosition of the fingers shift in the elircetion of the bridge 1 he friction 
of the bow on the stnng inducts a twofold vibration tin actual 
longitudinal vibrition of the stnng and tht molecular both of 
which lie transmitted by the bridge to the soundboard, wheieby 
they become intensified or reinforced To this class belong also 
the Welsh erwth and the tromba manna 

4 Styings set tn \ thy at ion by rytction of a U heel — This class is 
small, being icjire sente d msinly by the orgimstnim and the hurdy 
gurdy and i few sostenente keyboard instruments Tn these 
instruments the rosineel wheel performs mechanieally the function 
of the bow setting the strings m vibration as it revolve s A row 
of ten or twelve keys controlling wooelen tangents performs the 
function eif the fingers m stopping the strings Two or more strings 
outsiele the range of the tangents always sound the same drone 
bass, the fingers playing the melody on the treble strings 

5 Styings set tn Vibyatton h\ the md — An eximple is the 
acolian harp Here the eight strings of different thickness but turn d 
strictly m unison and left slick, arc set m vibritum bv a current 
of air passing obliquely across them, ciusing the strings to divide 
into afiquot parts, thus producing vanous harmomes 

Section B — I bore are besides, certtm structural features 
m the instruments independent of the strings, which influence 
the quality eif tone to a greater or le ser degree First, the 
Construe tion of the sound-chtst, the box form consisting of 
back and belly or soundboard, joined b\' ribs of equal width, 
giving the best results m classes i and 3 The sound-ehest, 
consisting of a vaulted back to whu h is glued a flat soundboard, 
gives very poor results in class 3, but is eminently suitable for 
class T The position and shape of the sound-holes on each 
side of the strings for bow ed instruments, and m the centre for 
those of which the stnngs are plucked, are not without influence 
on the tone (K S ) 

STRIP, to remove or tear ' ff the outer covering of anything, 
hence to rob or plunder, also a narrow long piece of stuff or 
material, or a mark or division narrow in proportion to its 
length distinguished from its ground or surroundings bv colour 
or other variation of texture, character, &c , a stripe, this last 
word IS a variant of “strip,” a pirticular meaning, that of a 
stroke or lash of a whip, is cither due to the original meaning 
of ‘ strip,” to flay , or to the long narrow mark or wheal left by 
a blow ihe O Eng sirypan, to strip, is (ognate with Du 
stroopen, Ger streifen, and the root is possibly seen in “ strike,” 
I^t stnngere “ To strip ” has many tei hnical meanings, e g to 
separate the tobacco leaf from the stems, to remove the ov er- 
Ivmg soil from a mintral deposit before opening and working 
It, to turn a gun-barrel in a lathe, &c In architei ture a “ stnp- 
pilastcr ” IS a narrow pilaster such as is found m Saxon w^ork 
and in the Italian Romanesque churthes “ Stripling ” a v outh, 
IS apparently a diminutive of “ strip,” m the sense of a voung 
grow ing lad 

STRODE, RALPH (fl 1350-1400), hnglish schoolman was 
probably a native of the West Midlands He was a fellow of 
Merton College, Oxford, before 1360, and famous as a teacher 
of logit and philosophy and a writer on educatioml subjects 
He belonged, like Thomas Aquinas and Bonaventura, to that 
“ School of the Middle ” which mediated between realists and 
nominalists Besides his I ogtea, which has not survived, he 
wrote Consequenttae, a treatise on the syllogism, and Obltga- 
itgnes or Scholashca miltha, a series of “ formal exercises in 
scholastic dialectics ” He had some not unfriendly controv'ersy 
with his colleague John Wychf, against whom he defended 
the possession of wealth by the clergy, and held that m the 
Church abuses were better than disturbance He also attacked 
Wyclif’s do( trine of predestination His positions are gathered 
from Wvclif’s Responstones ad Rodolphum Strodum (MS 3026 
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Vienna Impenal Library) Strode is also associated with 
John Gowtr m Chaucer’s dedication of Iroylus and Cry^eyde, 
and Strode himself, according to the 15th-century Vetus cata- 
logus of fellows of Merton, was a “ poeta nobilis ” Leland and 
Bale confirm this testimony, and Professor I Gollancz has 
suggested the identification of the Phantasma Radulpht attri- 
buted to Strode in the Vetus lalalogus with the beautiful 14th 
century elegiac poem The Pearl if this hold good, Strode wrote 
also Cleanness, Patience, and Sir Gawayne and the Green 
Knight From 1375 Strode or another of the same 

name was common sergeant of the city of London, he died 
in 1387 

See IhrantI Grschichie der Logik , for an attempt to distinRUish 
between Strode the schoolman and Strode the poet f>oe J T 1 
Brown in Ihe Scottish 4ntiquary (1897) vol xii 

STRODE, WILLIAM (159S-1645), English parliamentarian, 
second son of Sir William Strode, of Newnham, Devonshire 
(a member of an ancient famil> long established in that count) , 
which became extinct in 1897), and of Mary, daughter of Thomas 
Southcote of Bovey Tracey m Devonshire, was born in 1598 
He was admitted as a student of the Inner Temple in 1614, 
matriculated at Exeter ( olkge, Oxford, in 1617, and took the 
degree of B A in 1619 He was returned to parliament in 1624 
for Beoralston, and represented the borough in all suci ceding 
parliaments till his death He from the first threw himself into 
opposition to Charles I and took a leading part m the disorderly 
scene of the 2nd of March 1629, when the speaker. Sir John 
hinch, refusing to put the resolution of Sir J Eliot against 
arbitrary taxation and innovations in religion, was held down 
in the chair (see Holles, Dentil) Prosecuted before the Star 
( hambtr, he refused “ to answer an) thing done in the House of 
Parliament but in that House ” On the 7th of May a fresh 
warrant was issued, and a month later, to prevent his release 
on bail, he was sent by ( harles with two of his fellow members 
to the Tower Refusing to give a bond for his good behaviour, 
he was sintcneed to imprisonment during the king’s pleasure, 
and was kept m confinement in various prisons for eleven )ears 
In January 1640, in accordance with the king’s new policy of 
moderation, he w ts liberated, and on the T3th ( f April took his 
scat m the Short Parliament, with a mind embittered by the 
sense of his wrongs In the Long Parliamtnt, which met on the 
3rd of iNovember 1640, he was the first to propose the control 
by parliament over ministerial appointments, the militia, and 
Its own duration, supported the Grand Remonstrance of the 7th 
of November 1641, and displavcd a violent zeal in pursuing 
the prosecution of Strafford, actually proposing that all who 
appeared as the prisoner s counsel should be “ eharged as 
conspirators m the same tieason ” As a result he was included 
among the five members imptaehed by Charles of high treason 
on the 3rd of January 1642 (See P\ m, John, Fliot, Sir John, 
Hampoen, John, Hesiuriie, Sir Arthur, and Charles I) 
He opposed all suggestions of (ompromise with Charles, urged 
on the preparations for war, and on the 23rd of October was 
present at the battle of > dgchill In the prosecution of Laud he 
showed the same relentless zeal is he had in that of Strafford, 
and It Wius he who, on the 28th of Novunber 1644, earned up 
the message from the Commons to the Lords, desiring them to 
hasten on the ordinance for the archbishop’s execution Strode 
did not long survive his victim He is mentioned as having 
been elected i member of the assembly of divines on the 31st 
of January 1645 He died on the 9th of September of the same 
year, and by order of parhami nt was accorded a public funeral 
in Westminster Abbey The bod) was exhumed after the 
Restoration Strode was a man of strong character, but of 
narrow, though clear and decided judgment, both his good and 
his bad qualities being ex.iggerated by the wrongs he had 
suffered Clarendon speaks of him as a man “ of low accouftt 
and esteem,” who only gained his reputation by his accidental 
association with those greater than himself, but to his own party 
his “ insuperable coastancic ” gave him a title to rank with those 
who had, at a time when the liberties of England hupg in the 
balance, deserved best of their country 


The identity of the W Strode imprisoned in 1028 and of the W 
Strode impeached m 1642 has been questioned but is now cstab- 
hshed (J Forster Arrest of the Vtve Members p ig8, note, Life of Sir 
[ Jbliot,ed ibj2 n 217 note,TL Sanford Studies p 397 , Gardiner 
Hist •of England iK zz\) On the other hand he is to be distinguished 
from Colonel Wm Strode of Barrington also paiUamcntanan and 
M P who died in ibOo, and from William Strode (1002 or lOoo- 
1O45), the orator poet and dramatist whose poetic il works were 
editod with a memoir, by Bertram Dobell in 1907 

STROMNESS, a police burgh and seaport, m the island of 
Pomona, county of Oikney, Scotland Pop (1901), 2450 It 
IS situated on the side of a well-sheltered bay, 14 m by steamer 
west of Kirkwall Many of the houses are within tidal limits 
and furnished with quays and jetties The harbour admits 
vessels of all sizes and is provided with a pier and slips The 
deep-sea fisher) attracts hundreds of boats from the north ( f 
Scotland, and most of the catch is cured for the English, German 
and Dutch markets Stromness is m daily communication with 
Scrabster pier ( Thurso), and at frequent intervals with Kirkwall 
by coach and also by steamer It is a port of call for ships 
trading with the north of Europe as well as for V'esscls outward 
bound to the An tic regions, Hudson Bay and Canada The. 
migmficent scenery of the west coast of Pomona is commonly 
visited from Stromness The tour me hides Black C raig (400 ft ), 
on which the schooner “ Star of Dundee ” was wrecked in 1834, 
the grand stacks of North Gaultori Castle and Yesnab) Castle, the 
Hole of Row, a natural arch etrved out by the ocean, Birsay, 
where arc the rums of the palace built bv Robert Stewart, earl of 
Orkney (d 1592), natural sun of James V , the traces of a c hurch 
which is believed to have been built by Jarl Thorfinn on his 
return from Rome, m which the remains of St Magnus repose rl 
until their burial m Kirkwall ( athcdral, and, on the Broch of 
Birsay (95ft high), the rums of St Peter’s church 

STRONGYLION, a Greek sculptor, the author of i bronze 
figure of a horse set up on the Acropolis of Athens Ute m the 
5th century B c , which represented the wooden horse of Troy 
with the Greek heroes inside It ind looking forth 1 he inscribed 
basis of this figure has been found Other works of tlie sculptor 
were a figure of Artemis it Mcgir i, a group of the Muses, and an 
Amazon which was greatly admired by the emperor Nero 

STRONTIANITE, a mineral consisting of strontium carbcmite, 
SrCOg It takes its name from Strontian in Aigyllshire, where 
It appears to have been known as far back as 1764, but it 
was not recognized as a distinct mineral until later, when the 
txammation of it led to the discovery of the eleme nt strontium 
It cryst illizts m the orthorhombic system and is isomorphoiis 
with aragonite and withente Distinctly developed cr)stals 
ire, however, of rare occurrence , they are usually acicul ir with 
acute p)ramid-planes and arc repcitedlv twinned on the prism 
Radiating, fibrous or granular aggregates arc more eummon 
Ihe colour is white, pale green or vellowish blown The hard- 
ness is 3i and the specific gravity 3 7 Strontium is sometimes 
partly replaced by an eeiuivalent amount of calcium The 
mineral occurs m metalliferous veins in the lead mines of Stron- 
tian in Argyllshire, Patelcy Bridge in Yorkshire, Braunsdorf 
near Freiberg m Saxony, abundantly m veins at calcareous 
marl near Munster and Hamm m Westphalia, and m limestone 
at Schoharie in New York It is used for producing red fire 
in pvrotcchny and for refining sugar (L J S ) 

STRONTIUM [Symbol Sr, atomic weight 8762 ( 0 -=i 6 )], a 
metallic chemical element belonging to the alkaline earth group 
It IS found in small quantities very widely distributed m various 
rocks and soils, and m mineral waters, its chief sources are 
the minerals strontianite, celestine and barytocelestme The 
metal was detected in the mineral strontianite, found at Stron- 
tian in Argyllshire, by Cruikshank m 1787, and by Crawford in 
1790, and the discovery was confirmed by Hope in 1792 and by 
Klaproth m 1793 The metal was isolated m 1807 by Sir H 
Davy by electrolysing the moist hydroxide or chloride, and has 
been obtained by A Guntz and Roederer {Comptes rendus, 1906, 
142, p 400) by heating the hydride in a vacuum to 1000'’ By 
electrolysing an aqueous solution of the chloride with a mercury 
cathode, a liquid and a solid amalgam, SrHgu, are obtained, 
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the latter on heating gives a mixture of SroHgj and SrHgg, and 
on distillation an amalgam passes over, and not the metal 
It IS a silver*white ductile metal (of specific gravity 2 54) whuh 
melts at 800° It oxidizes rapidly when exposed to air, and 
burns when heated in air, oxygen, chlorine, bromine or sulphur 
vapour With dry ammonia at 60° the metal forms strontium 
ammonium, which slowly decomposes in a vacuum at 20° 
giving Sr(NH,) , with carbon monoxide it gives Sr(CO),, with 
oxygen it forms the monoxide and peroxide, and with nitric 
oxide It gives the hypomtrite (Roederer, Bull soc chtm , 1906 
P 71s) 

lh( hydride hiH, was obtained by Guntz on heating strontium 
amalgam in a current of hydrogen It is a white solid which 
readily decomposes water in the cold and behaves as a strong 
reducing agent It dissociates when heated to a high tcmjxiatuic 
and IS not affected by oxygen The monoxide or strontui StO 
IS formed by strongly htating the nitrite or commercially by lit it 
ing the sulphide or carbonate in superheated sttam (at about 
500-000° C ) It is a white amoriihous powder which resembles 
lime in its general character i>y heating the amorphous form in 
the elictuc fuin ict H Moissaii bucceeded in obtaining a crvstillmc 
viricty rh( aniorphous form readily slakes with water uid the 
aqueous solution yields a crysIlMiTU hydrated hydroxide approxi 
mating in composition to Sr(04®„8H O or Sr(0H),9H„0 which 
on standing in vacuo loses some of its wabr of c^st lUization 
leaving the monohydrated hydroxide Sr(OH) H^O The ordinary 
hydrvted \ ant tv forms qmdiatic crvstils and bthavts as a strong 
bssc ft IS used in the txtriction of sugar from molasses since 
it combines with the siig ir to form a sohible sacchaiate which is 
removed ind then decomposed by carbon dioxult A hydiated 
dioxtdi approMmating in composition to SrO_8H_() is fornud is 
a civst dime pn cipitate when hydrogen ptroxidc is uldcd to an 
aqueous solution of strontium hydroxide 

‘iirovttum fluoride brl „ is ootaincd bv the action of hydro- 
fluoric acid on the carbonate or by the iddition of potissium 
fluoiidc to strontium chloiidc solution It lu iv be obtiiiictl 
ciystallint by fusing the anhydious chloridi with a lu.,< excess of 
potassium hydrogtn fluoiidt or by heating the imorphous \ irnty 
to redness with in excess of m alkiline chloride ^tronhum 
chloride Srt oH O is obtiimd bv disvdvmg the carbon itc in 
hydrochloric aeid or by fusing the c irboiiatc with t iltium chloride 
ind extracting tlic im It with watti It crystallizes in sin ill colour 
less needles md is easily solubU in witer, the concentrated aqmous 
solution dissolve s bromine ind iodine rc iddy lly < oncentrating tho 
aqueous solution betwc'tn 90-1^0-' t or by passing hydrochloric 
acid gas into a situiiUd aqueous solution i second hydiated lorm 
of composition SiCl 2II O is obt uned Tin anhydious chloiidc 
IS formed by lu ating stfontnini or its monoxide in chloiiiu or by 
heating th( hydrated chloride in i cnrT< nt of hydto( hlorie acid 
gas It is i white solid which combines with giscous immomi 
to foim '^rt 1 8NH, uul when heated in superhe ited sleim it 
di composts with evolution of hydrochloric icid 

Strontium sulphide SiS is formed when the t irbonitc is hcited 
to redatss in a streim of sulphuiettcd hydrogen It phosphoresces 
very slightly when pure Strontium sulphate SrSO, found in tho 
mineril kingdom as ccUstijie is formed when siilphiiiie leitl or a 
soluble sulphite is added to i solution of i strontium silt It 
IS a colourless amoiphous solid which is ilmost insoluble in 
Witer its solubility diminishing with increasing tempcntiirc , it 
IS appreciably soluble in concentrated sulphuric acid When 
boded with ilk<aline carbonates it is eonveitcd into strontium 
c irbonate 

Strontium nitride Sr,N is forme d wlmn strontium amilgim is 
boated to ledness in a stre iiii of ndrevtn or by igniting the oxide 
with magnesium (II K EUis Lhcui News 1009 tip p 4) It 13 
readily dccompeiscd by water with liber ition of iinmoma Strontium 
nitrate, Sr(NOj)^ 13 oDtained by dissolving the carbonate in elilutc 
nitric aciel It crystillizes irom witer (in which it is veiv' 
soluble) in monoclinic prisms which aiiproximatc in composition 
to Sr(NO,) 4H_,0 or Sr(NO,), 5II O When he iteel it fuses ui its 
own water ol crystallization and becomes anh>drou3 it no° C 
It is used in pyrotcchny for the luanufaetuic of rcd-firc A 
Strontmm boride SrJJg was obtained is a black crj^stillinc powder 
by H Moissin and P Williams (Comptes rendus, 1897 123 
P <>33) by reducing the borate with aluminium in the electric 
iurnace 

Strontium carbide SiC, is obtained by heating strontmm car- 
bon itc with carbon in tfic electric furn vet It resembles calcium 
carbide decomposing rapidly with water giving acetylene Strbn- 
tium carbonate, SrCOj found m the mmeral kingdom as strontianite, 
IS formed when a solution of a carbonate is adelexl to one of a stron- 
tium salt It IS an amorphous soliel insoluble in water but its 
solubility IS increased in the presence of ammonium nitrate 
It loses carbon dioxide when heated to high temperature 

Strontium salts may bo recogniztd by the characteristic enmson 
<ol<)ur they impart to tho flame of the Bunsen burner and by the 
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precipitation of the insoluble sulphate On the preparation of 
pure strontium salts, sec Adn in and Bougartl Journ pharm 
chem iSqz (5) p 345,'tind S P I Sotrenotn i^eit anorf; chem 
1895, II p 305 Recent determinations of the atomic weight of 
strontium art due to T W Richirds [Zeit anorg them 1905 47 
p 145) who by tstimiling the rPios of strontium bromuh and 
chloride to silver obtained the values 87 (>03 md 87 661 

STROPHANTHUS, a genus of plants of the natural order 
Apocynateac, deriving its name from the long twisted thread- 
like segments of the (orolla, which m one spent s ittam a length 
of 12 or 14 mchts The genus comprises ihout 30 species, 
mainly tropical African, extending into South Afr < , with a few 
species m Asia, f om farther India to the Philippines and China 
Several of the Afrit an spetits furnish the natives with the 
pnmipal ingredient in their arrow poisons The in^corona^e 
poison of the Gaboon, tht komh 4 of ctpiatonal North Africa, the 
arquah of the banks of the Niger and the wanika of Zan/ibir 
are all del ivcd from members of this genus The exact spet it s 
used in each case cannot be said to be arcuratclv known There 
is no doubt, however, that 5 hispidus and S lombe arc those 
most frequently emplovcd 

Roth 6 hispidus and S kombt have hairy seeds v\ith a slender 
thread-like appendage, terminating in a feathery tuft of long 
silken hairs, the seeds of the former being coated with short 
appressed brown hairs, and those of the latter with white hairs , 
but in the spcdts used at Delagoa Bay and called “ umtsuli ” 
the thread-like appendage of the seed is absent The natives 
pound the seeds into an oily mass, whuh assumes i mi colour, 
portions of this mass being smeared on the arrow immediatel) 
behind the barb 

Under tlio name of sUophanthi seniina, the drn d iipc seeds of 
Strop/ianthus KomU fn ed bona awns ire ofliciil in the British 
ind many othci phirmieopeus llu seids must be miturc 
They are ibout ' m lung, J, in bioad giccnish fawn, covered with 
flattened sdky hairs md ov al aenminatc in shape The ^ arc 
almost odourless but have an mteiisily bitter taste The chief 
constituent is a white noieroeiystallinc nlueoside known as stro- 
phanthm Ireely soluble m watci and aleoliol but not in chloioform 
or ether and melting at about 17 G ( H constitutes ibout 50 "g 
of the mature cotyledons of the set d the jiroportion using is mitur 
ityisnaclud It is vciy simil ir to but not idc ntic il with on ibain 
It IS split up by icids into strophanthidin and a methyl ether of 
a peculiar sugar The sicds also conUin an active principle 
inein a body known is kombie leid fit it sin md st in h The 
resin iseontuiiexl in the husk and t cciirs in the alcoholic tincturi 
of strophanthus its presence tending to eausi digestive distiirlnnet 
and diarrhoea When tho suds *re tre itcd with sulphutic acid 
and he it is apjilied a violet coloration is piodiiced \ section of 
the seed yie'ds i greem coloui with cold sulphuiu u id 

Ih( British f’hirmacoptu eontiins two pup nations of this 
impoitant and valiiabh drug i dry C' tract md a tincture Tho 
former IS h irdly ever prescribed The oflieial tincture is much 
interior to tint originally recommimhd by bir riiomas Fraser 
who introducid the drug into nudieil pr ictiee m being mueh t( o 
weak md in bang pn pared with ileohol instead of itlur which 
dilfers from ileohol in not <lissolv ing the resin cont lined in the husks 
It IS therefore ad vis iblc to order the tincture of the British I'liarm » 
copeia of 1885 or to prescribe the curnnt tincture in double the 
othiial dose and eoiubined with e ird initnns ginger or capsicum 
in order to countei let the irrit uit properties of the rtsin which it 
contains 

Stxophanthin itself may be injected hypodermieallv m doses of 
»Jo to grain Unfortunately the injections usuall) e mso some 
temporary lexal irritation This method ot exhibiting strophanthus 
IS the only one ot any a\ iil when a result is wanted it once or even 
within several hours I’rceiscly the same obscrv ition applies to 
digitalis the other gre it canlidc tonic 

Fharniacolo^v drug has no external actions Tol^cn m 
Urnally it tenets aftejr the repetition of large doses, to produce 
some gastric irrit ition 1 his is unquestionably less, however, 
than that produced by digitalis, anel is probably due not it all to 
the active jirincijilc but entirely to the rtsm contained in tho seed- 
husk As ordinarily admimstercd the drug acts on the heart 
beiore influeueing any other org^ or tissue Often mdetel no 
othir action cm be observed This is readily explimed by the 
fact that the drug is carried by the coronaiy irtenes to the 
cardiac muscle before it reaches any other part of the systemic 
circulation 

It IS almost curtain that strophantlius acts directly on no other 
cvrdiac structure than the muscle fibre No action can certainly 
be demonstrated cither upon the terminals of the vagus nervis nor 
ujTon the intra cardiac nervous ganglia The muscular force is 
increased in a very marked degree A secondary consequence of 
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this IS that the diastole is prolonged, and the pulse thus rendered 
less frequent If the heart is beating irregularly the drug tends to 
make it more regular The action is similar to th it of cligitahs — 
and fifty years ago both these drugs would thus have been regarded, 
as indeed digitalis was, as cardiac seilatives As the cardiac muscle 
receives its blood supply only during diastole, it follows that stro- 
phanthus, whilst mcrtasing the foree of each beat, yet lengthens 
the period during whieh the miisele rests and is fed — thus being, 
in a paradoxical sense, a sedative as well as a stimulant In fatil 
cases of strophanthus poisoning death is brought about by the arrest 
of the heart in systole, i e in a state of tetanic spasm from over- 
stimulation I his of tonrst is a striking exception to the natural 
rule that death finds tlie heait in a state of relaxation and mabihty 
to contract Stroplianthus markedly raises the bluoel pressure, 
but this action is proportional to and almost entirely due to the 
increased force of tin heart not, as in tht case of digitalis, to 
constriction of the arterioles 

Its action on the heait causes strophanthus to exert a powerful 
diuretic action, espenally in cases of dropsy of eircliic origin It 
IS a less poweiful diuretic than digit ihs as a rule The drug has 
no action on the nervous system, but m toxic dosis it powerfully 
alhets the voluntary striped muscles This action may be cor 
rel ited with that exerted upon the cardiac muscle, which is stnpid, 
though not voluntary, and contrasted with its want of action upon 
till tnuseular fibre of the arteries, which is involuntary and non 
striped 

The drug like onabain, has a slight anaesthetic action when 
locally applied to the eyeball, and also causes contraction of the 
pupil 

Strophanthin is one of the most active and lethal of all known 
substances Q'K hundredth of a gram will kill a mammal weighing 
four pounds, anel one thirel of a gram will kill a man of average 
weight Sirum containing one part of strophanthin in ten millions 

will arrest the fiog s heart m systole 

Strophanthus is used therapeutically only as a cirdiac stimulant 
When given by the mouth it icts somewhat more rapidly than 
digitalis, being more soluble but it is eif course f ir less speedy in 
action than ether ammonia or such a pseudo stimulant as ethyl 
alcohol In imtr il disease of the he art especially streiphanthns 
IS an invalu ible drug It frequently succeeds when eligitihs his 
failed , occasionally it f uls where digitalis succeeds It has the gre it 
advantage over digit ilis of being non cumulative, and can be •’d- 
numstered eontinually for m iny weeks or even months at a time 
It la never to be given in acute Brights disease, but is frequently 
of 'use in chrome Brights disease, where eligitahs owing to its 
influence on the alrc lely over contracted arterioles, is absolute ly 
contra indicated 

STROPHE (Gr o-rpoe/it/, from (Trpi^uv, to turn), a term m 
versifieation whuh properly means a turn as from one foot to 
another, or from one side of a chorus to the other In its pree ise 
clioral signifieance a strophe was a definite section in the strue- 
lure of an ode, when, as in Milton’s famous phrase in the preface 
to Samson A^ont'^tes, “strophe, antistrophe and epode were a 
kind of stanzas framed onl> for the music ” In a more general 
sense the strophe is a collection of various prosodic il periods 
combined into u structural unit In modern poetry the strophe 
usually becomes identical with the stanza, and it is the arrange- 
ment and the recurrtnc e of the rh> me s which give it its eharaetcr 
But the ancients called a eomhinution of verse-periods a system, 
and gave the name strophe to such a system only when it was 
repeated once or more in unmodified form It is said that 
Archilochus first created the strophe by binding together 
systems of two or thiec lines But it w is the Greek oele-wfitcrs 
who introduced the praetue of strophc-writmg on a large scale, 
and the art was attributed to Stesuhorus, although it is probable 
that earlier poets were ace:iuainted with it The arrangement 
of an ode in a splendid and consistent artifice of strophe, anti- 
strophe and epode was carried to its height b> Pindar (see Ode) 
With the development of Greek prosody, various peculiar 
strophe-forms came into general acceptance, and were made 
celebrated by the frequency with which leading poets employed 
them Among these were the Sapphic, the Elegiac, the Alcaic 
and the Asclepiadean strophe, all of them prominent m Greek 
and Latin verse The briefest and the most ancient strophe 
is the dactylic distich, which consists of two verses of the same 
class of rhythm, the second producing a melodic counterpart to 
the first The forms in modern English verse which reproduce 
most exactly the impression aimed at by the ancient ode- 
strophe are the elaborate rhymed stanzas of such poems as the 
“ Nightingale ” of Keats or the “ Scholar-Gypsy ” of Matthew 
Arnold (see Vfrse) 


STROSSMAYER, JOSEPH GEORGE [JoSiP Juraj StRO» 
majer] (1815-1905), Croatian bishop and politician, was born at 
Esseg m Croatia-Slavonia on the 4th of February 1815 Stross- 
mayej’ was of German descent and his parents had emigrated 
from Linz m Austria He was educated at the Roman Catholic 
seminary of Djakovo, m his native country, and at Budapest, 
where he studied theology In 1838 he took holy orders, 
and during the next ten years became lecturer on theology at 
Djakovo, chaplain to the Austrian emperor, and director of 
the Augustinian bod\ at Rome In 1849 he was eonsee rated 
bishop of Djakovo, with the official title “ Bishop of Bosnia, 
Slavonia and Sirmium ” He fostered the growth of Slavonic 
nationalism in C roatia-Slavonia, in Dalmatia, and among the 
Slovenes of south Austria, aiding the Ban JellaCc in his campaigns 
against Hungary (1848-49), and subsequently becoming a recog- 
nized leader of the opposition to Hungarian predominance 
(bte CROAriA-ScAvoNiA) Besides being foremost among the 
founders of the Sxiuth Slavonic Academy in 1867, and of Agram 
University in 1874, he helped to reorganize the whole educa- 
tional system of Dalmatia and ( roatia-Slavonia He built a 
palace and cathedral at Djakovo, founded a seminary for the 
Bosnian ( roats, presented the South Slavonic Academy with a 
gallery of valuable pictures, and published collections of national 
songs and tales He also aided Augustin Theiner, then librarian 
at the Vatican, to compile his Vetera monumenta Slavorum 
mertdionahum hxstonam xllustrantta (Rome, 1863) As a 
theologun, Stiossmayer became prominent by his energetic 
opposition to the dogma of infallibility at the Vatican council 
of 1870, and by his denunciation of the Jesuits, while the^ m 
return charged him with allowing Roman Catholus to adopt 
the orthodox Greek confession Lor years he refused to areept 
the doctrine of infallibility, but iiltimitely he juldctl De spite 
this attitude, he enjoyed the lonfidencc of Pope Leo XIII 
He headed the Sl.ivonic deputations which visited Rome in 
1881 and 1888, and won for them the retention of a Slavonic 
liturgy by the Roman Catholics of Illyria Strossma}er 
withdrew from politic al life m 1888, in consequence of a rebuke 
administered to him by the emperor for his public expression 
of sympath) with Russia and his consistent hostility to 
Hungary He died in his ninet> -first \car, on the loth of 
April 1905 He was a count of the Holy Roman Empire, a 
bishop of the pontilu al throne, and a member of the theological 
faculties of Budapest and Vienna By Leo XIII he was 
decorated with the archiepiscopal pallium 
STROUD, a market town m the Stroud parliamentary division 
of Gloucestershin , England, 102 J m W by N of London Pop 
of urban district (1901), 91 53 It is served by the Great Western 
railway and a branch of the west-and-north line of the Midland 
It lies on the steep flank of a narrow and picturesque valley 
and traversed by the Thames and Severn and the Stroiidwater 
canals, which unite at Wallbndge close by The church of St 
lawrcnce is modern excepting the tower and spire The 
Elizabethan town-hall and the school of science and art, com- 
memorating Queen Victoria, are noteworthy Stroud is the 
prnuipal seat of the west of England cloth mamJfacture, the 
industry extending to Stonehouse and other places in the vicinity 
Stroud has also silk-mills, dyeworks, breweries, foundries, and 
a manufacture of umbrellas and walkmg-stieks 
There is no evidence of the existence of Stroud before the 
Conquest, and m 1087 it was still part of the manor of Bislcy, 
from which it was separated m the reign of Edward II It 
became a centre of the cloth trade in the Tudor period, and 
in 1607 Henry, Lord Danvers, lord of the manor, obtained a 
charter from James I , authorizing a weekly market During the 
1 8th century the commercial importance of the town increased, 
though, owing to its distance from any of the great high- 
roads and to the localization of the clothing trade in scattered 
factories near water power, it was never a great centre of popula- 
tion By the Reform Act of 1832 Stroud became a borough 
and returned two members to parliament until 1885, when it 
was merged m the Stroud division of Gloucestershire The 
manufacture of very fine broadcloth and of scarlet-dyed cloth 
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has been carried on in the Stroud vallev for centuries, the town 
being a distributing centre only, until the adoption of steam power 
and the erection of cloth factories in the town about 1830 led 
to considerable growth Pin-makmg was introduced m 1835, 
carpet-weaving and iron-founding before 1850 Markets on 
Friday and Saturday are held under the grants of 1607 and 
1832 

See Victoria County History (rloucestershtre P H Pishcr N^otes 
and Recollections of Stroud (1871), 1 D Fosbrookc, Gloucestershire 
Records (1807) 

STROZZI, the name of an ancient and noble Florentine 
family, which was already famous in the 14th century Paila 
Stroz/i (1372-1462) played an important part in the public 
life of Florence, and founded the first public library in Florence 
in the monastery of Santa Irinita Filippo Strozzi il Vecchio 
(i426-i4()i), son of Matteo and of Alessandra Mac inghi, a famous 
literary woman, began to build the beautiful Strozzi palace in 
Florence More celebrated was another kilippo Stro/zi (1488- 
I‘538), who, although married to a Medici, opposed the hegemony 
ot that house and was one of the leaders of the rising of 11527 
On the final overthrow of the republic m 1530 Alessandro dc’ 
Medici attempted to win over Filippo Strozzi, but j)trozzi had 
no faith m the tyrant and retired to Venice After the murder 
of Alessandro he undertook the leadership of a band of republican 
exiles with the object of re-entering the city (1537), but having 
been defeated and captured and put to the torture, he committed 
suicide His son Leone (1515-1554) was a distinguished admiral 
in the service of France and fought against the Medici, ht died 
of a wound received while attacking Sarlino Another hihjipo 
(1541-1582) served in the French army, and was captured and 
killed by the Spaniards Senator Carlo Strozzi (1587 1671) 
formed an important library and collected a valuable miscellany 
known as the Carte 'slrozziane, of which the most important 
part is now in the state arc hives of Horence, he was the author 
of a Start etia della citia di birenze dal i2y<) al 12(^2 (unpublished) 
and a Storm della earn Barbenni (Rome, 1640) Ihe Strozzi 
acquired hv marriage the titles of princes of forano, dukes of 
Bagnolo, &.( Ihc Strozzi palace, which belonged to the family 
until 1907, was bequeathed by will to the Italian nation 

See A Bardi, hihppo Strozzi (Florence 1894) B Niccolmi, 
bihppo Strozzi (Florence) C Ouasti, Le Carte Strozziane (Florence, 
1884-1891) 

STRUENSEE, JOHAN FREDERICK (1731-1772), Danish 
political philosopher, was born at Halle in 1731 Ills father, 
subsequently superintendent-general of Schleswig-Holstein, 
was a rigid pietist, but young btniensee, who settled down m 
the ’sixties as a doctor at Altona, where his superior intelligence 
and elegant minncrs soon made him fashionable, revolted 
against the narrowness of his father’s creed, became a fanatical 
propagandist of the atheism associated with the hncyclopadte, 
and scandalized his contemporaries bv his frank licentiousness 
But he was a clever doctor, and, having somewhat restored the 
king’s health, and gained his affection, was retained as court 
physician, accompanied Christian VII on a foreign tour and 
returned wm^i him to Copenhagen It had always been Struen- 
see’s ambition to pla> a great part in the world and realize his 
dream of reform He had gathered from various Danish 
friends, most of them involuntary exiles of doubtful character, 
that the crazv, old-fashioned Dano-Norwegian state, misruled 
by an idiot, w'as the fittest subject in the world for the experi- 
ments of a man of superior ingenuit) like himself, and he pro- 
ceeded to worm his way to power with considerable astuteness 

First he reconciled the king and queen, for he calculated, 
shrewdly enough, that if the king was to be his tool he must 
needs make the queen his friend At first Carolina Matilda 
disliked Struensee, but the unfortunate girl (she was scarce 
eighteen) could not fail to be deeply impresseci by the highly 
gifted young doctor, who speedily and completely won her 
heart By January 1770 he was notoriously her lover, a suc- 
cessful vaccination of the baby crown prince m May still further 
increased his influence, and when, in the course of the year, 
the kmg sank into a condition of mental torpor, Struensee’s 
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I authority became paramount Previously to this, the capable 
minister of foreign affairs, J H F Bernstorff {q v ), was got 

1 rid of by a royal letter of the 13th ot September 1770, and 
Struensee’s disreputable friend, the exiled Count Rantzau- 
Ascheburg, was recalled to court, and with him came another 
Altona acquaintance of Struensee s, Lncvuld Brandt, who had 
also been living abroad under a cloud 

For a time Struensee kept himself di crettK in the back- 
ground, though from henceforth he was the wircpulkr of the 
whole political maihinc But he soon grew impatient of his 
puppets In December the council of state was 'bolished, 
and Struensee appointed himself niaitre de requius It was 
now his official duty to present to tl e king all the ports from 
the various departments of state, and, ( hristian Vll being 
scarcely lesponsible for his aetions, Struensee dictated whatevei 
answers he pleased His next proceeding was to dismiss dl 
the heads of departments, and to abolish the Norwegian stad- 
holderships Henceforth the cabinet, with himself as its motive 
power, was to be the one supreme authority m the state Un- 
fortunately, he had madi up his mind to regenerate the benighted 
Danish and Norwegian nations on purely abstract piinciples, 
without the slightest regard for native customs and predilec- 
tions, which in his eyes weie prejudices He was hampered, 
moreover, by not knowing a word of Danish Many of his 
reforms, such, for instance, as the establishment of foundling 
hospitals, the abolition of capital punishment for theft and 
of the employment of torture in judicial process, the doing 
away with such demoralizing abuses as perqui ites, and of 
‘ lackeyisni,” or the appointment of great men’s domestic s to 
lucnitive public posts, were distinctly beneficial if not original 
Unfortunateh reform was not as much a principle as a 
mama with Struensee J he mere f u t that a v( m rable 
institution still existed was a suflinent reason, m his eyes, 
for doing awav with it Changes which a prudent minister 
might have effected m a generation he rushed through m 
less than a fortnight Between the 29th of Mareh 1771 and 
the 16th of January 1772- -the ten months during whieh he 
held absolute sway — he issued no fewer than 1069 cabinet 
orders, eir more than three a day In order to be sure of obedi- 
ence he dismissed wholesale without pension or eompensation 
the staffs of all the public departments, substituting for old 
and experienced offieials nominees of his own, in many eases 
untried men who knew little or nothing of the eountiy' they 
were supposed to govern 

The dictator’s manners were even worse than h s morals 
He habituallv aelopted a tone of insulting supenontv, all the 
more irritating as coming from an ill-mforme el foreigner, and 
sometimes he seemeel deliberately to go out eif his way to shoe k 
the most saered feelings of the respectable people Nor was this 
all His system of retrenchment, on whieh he partieularh 
prided himself, was m the list eiegree immoral and hvpocnticil, 
for while reducing the number of the public officials, or clipping 
down their salarie s to starvation points, he squandered thousands 
upon balls, masquerades, and other amusements of the court, 
and induced the imbecile king to present him and his fnenel 
Brandt with 60,000 nx-dollars apiece 

Still, in spite of all his blunders and brutalities, it is clear 
that, for a short time at least, middh -class opmupn was, on tlie 
whole, favourable to him, and, had he been wise, he might 
perhaps have been able to defy any hostile combination But 
such was his contempt foi the Dan sh people that he (ared not 
a jot whether they approved or disapiproved of his reforms 
What incensed the people most against him was the way in 
which he put the king completelv on one side , and this feeling 
was all the stronger as, outside a verv narrow court circle, 
nobody seems to have believed that Christian VII was really 
mad, but only that his will had been weakened by habitual 
ill usages and this opinion was confirmed by the publication 
of the cabinet order of the 14th of July 1771, appointing 
Struensee “ gehejme kabmetsminister,” with authority to 
issue cabinet orders which were to have the force of royal 
ordinances, even if unprovided with the royal sign-manual 
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Nor were Struensee's relations with the queen less offensive 
to a nation wliirh had a traditional veneration for the royal 
house of Oldenburg, while Caroline Matilda’s shameless conduct 
m public brought the Crown into contempt The society which 
daily gathered round the long and queen extited the derision 
of the foreign ambassadors Ihe unhappy king was little 
more than the liutt of his environment, and once, when he 
threatened his keeper, Brandt, with a flogging for some impertin- 
ence, Brandt, encouraged by Struensee and the queen, actually 
locked him in his room and beat him with his fists till he begged 
for mercy Things were at th(ir worst during the winter of 
1771 Struensee, who had, m the meantime, created himself a 
count, now ga\( full rein to his licentiousness and brutality 
If, as we are assured, he publicly snubbed the queen, we may 
readily imagine how he treated common folk Before long 
the people had an opportunity of expressing their disgust 
openly In the summer of 1771 Caroline Matilda was delivered 
of a daughter, who was christened T ouisa Augusta, and a 
proflamation commanded that a “ le Deum ” m honour of 
the event should be sung m all the churches, but so universal 
was the belli f that the i hild was Struensee s that, at the end of 
the ordinary services, the (ongregation rose and departed 
ett maise 

Ihe general ill wll against Struensee, whiih had been smoul- 
dering all through the autumn of 1771, found expression at last 
in a secret conspiracy against him, headed by Rant/au-Ascheburg 
and others, m the name of the queen-dowager Juliana Marii 
Earlv m the morning of the 17th of January 1772 Stnunsee, 
Brandt and the queen were arrested m their respeitrve bed- 
rooms, and “ the liberation of tlic king, ’ who was dn\Ln rctind 
Copenhagen bv his deliverers m a gold carnage, was reccned 
with universal rejouing The (hief charge against Struensee 
was that he had usur|>ed the rov U authority m contravention 
of the Kovtgehv Ho defended hiinsdf with considerable 
ability and, at first, confident thet the prosecution would not 
dare to lay hands on tht queen, he denied that their liaison 
had ever been ( nminal But, on heanng that she w.is also a 
pnsemer of stite, his courage evaporated, and he was base 
enough to betray her, though she did all m her power to shield 
him On the 2«;th of April Struensee and Brandt were con- 
demned first to lose their right hands and then to he Ijeheaded, 
their bodies were afterwards to be drawn and qmrtered Sen 
tence of de'ath was the least that Strut nsee had to expeet He had 
undoubtedlv been guilty of list majestf and gioss usurpation 
of the rovil authority, both capital e^ffenccs ae cording to pars 


Derby, and with his brother-m-law started a factory, “ Derb\ 
Patent Ribs ” at once becoming popular In 1762 Strutt and 
Woollatt joined Samuel Need, a hosier of Nottmglum, and 
earned on there and at Derby a very successful business In 
1768 they we^re approached by Richard Arkwright {q v ), who had 
been recommeneled by Messrs Wnght, bankers of Nottingham, 
to consult Need as to the possibilities of his cotton-spmning 
frame Strutt at once realized its value, and was able to solve 
one or two minor diflieulties which had interrupted the smooth 
working of the new mechanism Ihc firm of Arkwright, 
Strutt & Need started their first cotton mill at Nottingham, 
with horse power Later works were erected at Cromford and, 
about 1780, after Strutt dissolved partnership with Arkwright, 
he built himself the mills at Belper and Milford, the greatei p,u:t 
of which are still used Tlie partnership with Need had termin- 
ated m 1773 with the expiration of the patents Shortly before 
this Strutt had made the discovery, whu h revolutionize d the 
manufacture of calico, tliat cotton could be used throughout 
in its making lo house the machinery for this new invention 
the first fire-proof mill m England was built at Derby In 
order to be near his work Strutt built, from his own designs, 
Milford House, near Belper, where he lived until 1795, when 
ill health compelled him to return to Derby Here he died m 
i7c)7 He left three sons and two daughters 

Ills eldest son, William Strutt (i7f;0-i8io), was also of great 
mechanieal ability It wis he who dcsigneel the calico factory 
above mentioneei, he applied lumsclf to the house-hoating 
problem and, finally, invented the Belper stove He also 
devised a self-acting spinning mule, which had however no great 
success He was a fellow of the Royd Society His son, 
Edward Strutt (1801-1880), was for some tune M P for Derby, 
and in 1856 was raised to the peerage with the title of Baron 
Belper of Belper 

STRUVE, FRIEDRICH GEORG WILHELM (1793-1864), 
German astronomer, the son of Jacob Struve (1755-1841), wts 
bornat Altona on the 15th of April 17(15 In i8ob he entered 
the umversitvot Dorpat( Yuriev), where he first studied philologv, 
but soon turned his attention to astronomy From 1813 to 
1820 he was extraordinary professor of astronomy and mathe- 
matics at the new univ ersity and observer at the ohstrv itory, 
becoming in 1820 ordinary professor and director He rctnamed 
at Dorp It, cHcupicd with rcsearrlies on double stirs iriel geoidesy 
till 18 ui, when he removed to superintend thi construction of 
the new central observatory at Pulkowa near St Petersburg, 
afterwards becoming du-eetor Here he continued his activity 


7 and 26 of the Kongflov 1 he sentences were carried out on 
the 28th of April, Brandt suffering first 

See Lhe Salomon hr envois Ttevfrdil Struensee ct la cour df Cof'en 
hague r^ho-r^j (Pans 1858) Kail Wittich Sttuen'^ee (Lenp/ig 
1879) Peter Edward Holm Danmark Norses Htstoru, vol iv 
(Coj.Knhagea, Ihe97-i9<js) , C/usLivc Jiascle ])< Li^ri-ze La Rune 
Caroline Mathihh et h Coi tie StiinnsK (Pins 1887) bert Xi bit 
Bam Scandinavia cvj) \v (( ambrulge tqos) \\i 11 iam Heniy 
Wilkins, A Queen of liari, (London 1904) (tcorg Fm dneh von | 
Jensscn-Tusch Die V ersch lorunn ge^en die hontgni haraline 
Mathilda und die (itafen struensee und Brandt, nach biDier 
druckten ()rii,initlaktt n (L< ipzig, (R N B) 

STRUTT, JEDEDIAH (1726-1 71^7) British mvcnti'r and 
manufacturer, was born at South Normanton, Derbyshire, 
where his father exraipieel a farm, on the 2Sth of luJy 1726 
He was educated at a good country school, with a view to 
becoming a firmer, but, showing greet aptitude for mcchanual 
arts, he was in 1740 articled for seven years to a wheelwright at 
Pmdern, near Derby Here he lodged with a hosier, Woollatt, 
whose daughter he married m 1755 In the meantime he bacJ 
inhmled, from his uncle, the stock on a farm at Blackwell, 
near south Normmton, now, and probably then, the property of 
the duke of Devonshire While m oee upation of this farm his 
brother-m-law, William Woolhtt, brought to his notice the 
efforts that hid been unsuccessfuUv made to produce ribbed 
as well as plain goods on the stocking frame, and here he invented 
Strutt’s Derby ribbing machine Patents were taken out by 
Strutt and Woollatt m 1758 and 1759 Strutt went to live at 


until he was obliged to retire m i86t, owuig to failing health 
He died at St Petersbuig on the 23rd of November 1864 

Sti u\e s n ime i*! lx ct known bj liis observations of double stars, 
I wluch h< cirrnd on for many ytsrs Ihcst bodies had first been 
rtgnlirlv measured by W Htrschcl who discovered that many of 
them formed systems ot two stars revolving lound their common 
centre of gravity After him J Jicischcl (rnd for some time 
Sii James South) h ul observed them, but thdi labours were eclipsed 
by Struve With the i)h in retractor at Dorjiat he discovered a 
great number of double stats, mil pubhslied in 1827 a list ol all 
the known objects ot this kind (Gafafogies novus stelimrum du/?h- 
iium) His uncroincl 1 ic measurements of 2714 double stns w(ie 
made from ihaj to 1847 and in eontainid in his principal work 
Siellarum duplicium et multipiuium mensiiiae micronietncae 
. (St Pt teTsburg 18^7 seq a convemunt summarj of the results is 
I given in vol 1 of the Dunecht Observatory Puhhcaiwns, 1876) 
f he places ot the obji ets were at tJie same time iletermmed with 
the Dorjiat nil ndian circle (Sh/ZarKm firarum impumis duphiium 
tf innltiplicium positioner mediae, St Petersburg, 1852 seq) At 
Ptilkowa he redetermined the constant of aberration but was 
chiefly occupied m working out the results of former years' work 
and in the completion of the geodetic ojx rations m which he Iiad 
bccTi engageel eluring the gre ite r part of his life He had com 
menced them with a survey of Livonia (1816-1819), which was 
followed by the measurement of an arc of meridian of more than 
3^® in the Baltic provinces of Russia {Beschretbung der Breiiengrad- 
nie&i,img tn den Ostseepvovinten Rus stands, 2 vols 4to, Dorpat 
1831) This work was afterwards extended by Struve and General 
lenner into a raeasuremint of a meridional arc from the north 
coast of Norway to Ismail on the Danube (Arc du mSrtdten de 
20' entre le Danube et la Mer Glaciale, 2 vote and 1 vol plates, 
4to, bt Petersburg, 1837-1860) (§eo Geoiwsy, Earth, Fie.uRB oF.j 
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Hi<? son Otto Wilhelm Struve (b 1819), having studied 
at the academy at St Petersburg, became assistant at Pulkowa 
in 18-^9, and director in 1862 on his father’s resignation From 
1847 to 1862 he was advising astronomer to the headquarters 
of the army and navy, chairman of the Intermitional Astro- 
nomical Congress from 1867-1878, acting president of the 
International Metric Commission in 1872, and president of the 
International Congress for a Photographic Survey of the Stars 
in 1887, in which year he was also made a privy councillor 
His eontnbutidns to astronomy cover a wide field a list of 
his publications is given in Poggendorff, Biographnch- 

1 ttieransche, voLs 2, 3, 4 

Another son, Heinrich Wilhelm Struve (b 1822), studied 
chemistry, and obtained a public appointment as chemical 
expert to the admmistratton of the Caucasus 

Two of (Xto Wilhelm Struve’s sons have also been prominent 
in the world of science Karl Hermann Struve (b 18154) 
studied mathematics at Dorpat, and beurmc m i88g assistant, 
and m i8yo, on his father’s retirement, astronomer xt the 
observatory at Pulkowa In 1895 became professor at the 
Albertus University and director of the observatory at Konigs- 
btrg, and m 1004 he was called to Berlin as professor and director 
of the ohscrvatoiy there Ills in\estigation of the Saturnian 
system was crowned by the Roval Astronomicxl Society of 
laindon m 1903 Gustav Wilhelm Ludwig Struve (b 1858) 
studied at JJorpat, Bonn and I cip7ig, and became observer 
at the Uorpat observatory in t886 This post he retained 
until 1894,. when he migrated to the university of Cracow as 
extraordinary professor, becoming m 1897 ordinary professor 
of astronomy and geode s> 

STRYCHNINE, C,,HooN,0,, an alkaloid discovered m 1818 
bv Pelletier and Caventou m St Ignatius s beans {Slrvchnos 
It also occurs 111 other spec its of Stryrhtios, e g S Nux 
vomica, S coluhnna, 6 I leute, and is gent rally accompanied by 
another alkaloid brucine, ( jH 4H O, which was isolated 
by Pelletier and Caventou in 1819 Strychnine cr> stalli/es from 
alcohol in colourless prisms, which aie practically msoluble m 
Mitir, and with difficulty soluble m the common orgmic 
solvent Its taste is exci^tionally bitter It hts an alkaline 
reactioll, and is a tertiary ffionat id base It is optically active, 
the natural form being licvorotatorv Brucine closely resembles 
strychnine, and is its dimethow dtrivituc The constitutions 
are unknown (see J Sc hmidt, Die Alkahidchemie, 1904, T909) 

Medicine -—Tht BP dose of strychnine is 'n 

solution or m pill form A preparation is syriipus fern phos~ 
phatis cum quinina et containing gr of sti>(hmne 

in eac h fluid drac hm Strychninae hydrochlortdiun is aLo 
used. It IS much more soluble than strychmne From it is 
prepared liquor iirychmnae hydrochloridt , containing i gr of 
hydrochloride in no minims The United States pharma- 
copoeia also contains strychninae nitras send strychninae sulphas 
Strychnine is im ompatible \v ith liquor arsenicalis and potassium 
iodide 

I’h) sinlo^nal htion —Applied exUni-’lly stiychninc is a powerful 
antiseptic its poisonous nituie prevents it from being used for 
tins pui-posL Brucine IS i local an lesllielie Stiychmiie enters the 
blcxicl IS such being freely absorbed fruin mucous surfaces or when 
given hjpodermieally Internally sfivchnine acts as a bitter 
increasing the sec retion of gvstnc pntf ind the intestin il penstelsis 
being a direct stimulant to the musenlar coit, in this manner it 
has a pmgative action The specitie etleets ot the drug however, 
arc upon the eeiitj il nervous system It excutes the motor jreas 
of the spin il cord and men ises their reflex irril ibility Sm, ill 
dos< s inou esc the sensibility of touch sight and hearing, lirge doses 
cause twitching of the muscles and difficulty in swillowing, while 
in overdose violent convulsions are produced The cerebral con- 
volutions remain unaffoeted but the impoitant centres of the 
medulla oblongata 11 e stimulated Not only is the respiritory 
centre stimulated but the cardiac centre is acted upon both elirectly 
by the drug and indirectly for a time by the enormous rise in blood 
pressure due to the exmtraction of the arterioles all over the body 
Ordinary doses have ngi effect upon the temperature but m over- 
dose the temperature nscs during a convulsion Strychnine is 
eliminated by the kidneys as strychnine and strychnie acid It 
is excreted very slowly and therefore accumulates m the system 

2 herapeuttes — Strychnine is chiefly used as a stimulant It is 
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indicated in paralyses (chiefly functional) and is most valuable m 
the treatment of post diphtlu utic paralysis In piogrcssive lead 
palsy beriberi uul the paralv sis following acute alcoholism 1 urly 
lirge doses are useful In yuitumoma ind other acute dise<ise, 
where the pitieiit is liable to sudilin collapse a hypodermic lu- 
jeetion ot stiychmne will often save the patients life In eollapsc 
following severe haemorrhage and in sudd* n and aecieleiital irrest 
of the heart or rcspiriliou dunng chloroleinn it ircosis in intra- 
musculir injectiem ot gr of the hy ilretehlondc miy stimulate 
the cardiac action In acute opium poisiming strvchninc is verv 
valuable It is i physiologiuil arttagonist eif chlonl hydrate 
morphine ind phy sostigmme inel miy be given m yjoisemmg by 
these drugs In elvspnot i due to emphy'sem i phthisis and astluna 
strvehnmc is of scivice given mtcmilly' in doses of i to y minims 
of the lieiueu I he syrup ejf irejn, eyuinme and strychnuie is used is 
a tome 

Foxnology -The sympteims ol strychnine poisomn, usually 
appe ir within twenty minutes ot the mcestiem of a poisonous dose, 
st irting with an une vsy sensition stiffness at the back of tin neck, 
twitching of the muscles anel a feeling ol impending suffocitum 
The patient is then seized with violent convulsions of i tetanic Chir- 
ac ter, the irms are stieteheel out respiration impeded the muscles 
ire iigiel the bf>ely is tluuvvn into opistheitunos ir it icsts bow 
ioim on the heael anel the heels (oce isionallv the beielv is flexed 
foiwxrel [emi>rejsthe)tanos] the eves remain wide open inel fixed, 
and the mouth is drawn aside sardonicus) Alter i minute 

the muscles relix inel the patient sinks back exhausted ceuiscious- 
ncss being prcscrvtel throughout Any noise a dr uight eil air or 
a touch miy ciuso a cemvulsion If the ease is about to terminate 
fatallv the spisms rapidly succcctl each other anel death usually 
occurs within two hours either from asphvxui preiduced bv spasm 
of the rcspirateiiv muscles or more rircly from exhaustion After 
death the posiU<m eif the beiely m iv' or mav not be flexed, usu illv 
rigor mortis elevclops rapidly Tn cases which recover the con- 
vulsions eliminish m seventy leaving the patient exhausted Com- 
pile itiems ere infreeyuent The aveiage fatal dose for an adult 
IS ij grs but dcith has resulted in twenty minutes from 4 gram 
On the otlu 1 h ind re eovery Jus taken place after 5 end 10 and even 
20 gt uns have been swallowed but in the latter case an emetic vv is 
at once admmisUred Idiosv ncr isy plavs i considerable part m 
determining the elfeds some jHople being p irtieiilarlv susceptible, 
dcatli hib occurred in live minutes froni the appearance of the first 
symptoms but wlieii a narcotic his been idminjstend at the same 
time as the poison tlie dev elupment is proportionati Iv slow Tetanus 
resembles strychnine poisoning, but the development of the symp- 
toms in tetanus is usually much slower death rarclv oecurniig 
within n hours In stryihmne poisoning tnsnius or lockjaw is 
gener illy sc coiulaiy to spasm of the other inusclt s while m tetanus 
it is usu illy the lirst symptom no relaxation taking place between 
the spasms 

1 he treatment of strychnnu poisoning is to immexliately ev acuatc 
the stomich with a stomach pump or emetic chloroform being 
adiiuiiistered to allay the spisms If the patient can swallow 
draughts of water eont lining tanme icid mav hi given Nitrite of 
amvl inhilations an ustfiil m the cirlv' stages when the respiritorv 
musclis ire frcel\ movable ( hloral and potissium bromide 
may be given as physiologiea’ antiodtcs If de ith from asphyxia 
appears immiiunt aitificiil respu ition may he resorted to 

STRYETENSK, or bRVEiENbk, a Cossack village of Asiatic 
Russia, in the provnnee of Transb ukalia, 231 m by rail L 
of (liita, and x terminus of the Irans-Sibtnan railway It 
IS situated on both banks of the river bhilka, and its population 
of 81500 rises to over 10000 during the season of navigation 
Stryelcnsk has steam flonr-mills and soap woiks 

STRYPE, JOHN (1645-17 57), T nghsh historian and biographer, 
was born in Houndsditih, 1 ondon, on the ist of November 
1643 He was the son of )olm Stry pc, or v an blryp, a member 
of a Brabxnl family who, to escape religious persecution, settled 
m 1 ondon, m a place afterwards known as Strvpes Yard in 
Petticoat Lane, as a merchant and silk tlirowster The younger 
John was educated at St Paul’s School, and on the 5th of July 
1662 entered (esus College, C imbndge, thence he proceeded 
to Catherine Hall, where he graduated B A in 1665 and M A in 
1669 On the 14th of July of the latter year he became peipetual 
curate of Ihevdon Bois, Lssex, and a few months afterwards 
curate and lec turer of Ixv ton m the same county He was never 
instituted or inducted to the living of I eyton, but in 1674 he 
was licensed by the bishop of London to preath and expound 
the word of God, and to perform the full office of priest and 
curate while it was vacant, and until his death he received the 
profits of It In 1 71 1 he obtained from Archbishop Tenison 
the sinecure of West Tarring, Sussex, and he discharged the 
duties of lecturer at Hackney from i68q till 1724 At the latter 
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place he spent his last years with a married granddaughter, 
the wife of a surgeon, Thomas Harris, dying there on the iith 
of December 1737, at the age of nintty-four He was buried 
in the church at Leyton 

Through his friendship with ^ir William Ilicks Strype obtained 
access to the papers of Sir Michael Hicks secretary to Lord Burghlcy 
from which ho made extensive transcripts, ho also carried on an ex- 
tensive correspondence with Archbishop Wake and Bishops Burnet, 
Atterbury and Nicholson Ihe m itenals thus obt lined formed the 
basis of his historical and biographical works which relate chiefly 
to the period of the Keformation The greater portions of his 
original materials hive been preserved and are inehided in the 
Lansdownc manuscripts in the Bntish Museum IIis works can 
sc ircely be entitled original compositions his 1 ibour haaing consisted 
chiefly in the arrangiment of his materials but on this very account 
thty are of considerable \ iluc as convenient books of reference, 
easier of aetess ami ilmost as trustworthy as the original documents 
The most impoitant of Strype s works are the Memorials of Thomas 
Crannter 4 rchbtshop of Canterbury, idg^ (cd for the Lee) Hist 
Soc , in ^ vols Oxford 1848 18154 and in 2 vols with notes by 
P E Barnes I ondon 185^), Life of the learned Sir 1 homas Smith 
(iC)<i 8 ) , Life and Ach of fohn Aylmer Lord Bishop of London (1701), 
Life of the learned 8 ir John Chehe with his Treatise on Supirstition 
(1705)1 4 nnals of the Refoimation in Fngland {4 vols , vol 1 1709 
[reprinted 17^5] vol 11 1725 vol lu 1728 vol iv 1751, 2nd ed , 
1715 4 ''ols , 3rd eel , 17 V>-i7l8 4 vols ) , Life and Acts of Edmund 
Grindal irchhishop of Canterbury (1710) of Matthew Parker, 
Archbishop of Canterbury (1711) and of John Whitgift Archbishop 
of Canterburv (1718), An Accurate Edition of '^tow s Surviy of London 
(1720) a valu ible edition of Stow ilthoiigh its interference with 
the original text is i methoel of editing which cm scarcely be 
reckoned fair to the otiginil author, and EcilesiaUical Memorials 
(3 vols 1721, 3 vols 1733) His Hi’^torual and Biographical 
Works were reprinteel in 19 vols at the Clarendon Press Oxford 
between 1812 {Cranmer) and 1824 { 4 nnals) A general index 
by R F I aurtnee in 2 vols was added in 1828 Strype also 

F ublished besides a number of single sermons an edition of John 
ightfoot 3 Works (1684), uid in 1700 Some genuine Remains of 
John Lightfoot with a large preface concerning the author 

STUART, ARABELLA (1575-1615), daughter of Charles 
Stuart, earl of Lennox, younger brother of Lord Darnley 
and of Elizabeth, daughter of Sir William Cavendish and 
“ Bess of Hardwick,” is interesting historically as having been 
(by strict pedigree) next in succession to James VI of Seotland 
to the thrones of England and Seotland, after (Jiieen Hizabtth 
Her father’s mother was Mirgiret Douglas the daughter of 
Henry VII ’s daughter, Queen Mirgaret of Seotland, and the 
earl of Angus She was born m 1575 and early became the 
centre of the intrigues of those who in Elizabeth’s reign refused 
to accept James as her successor Various suitors for her hand 
were proposed, me hiding Henry IV of France , the carl of North- 
umberland, and Esm6 Stuart, duke of Lennox In T590 a plot 
was formed by the model ate section of the Roman Catholics 
of marrvmg her to Ranuicio, eldest son of the duke of Parma, 
who w IS descended from John of Gaunt, and of raising her 
with Spanish support to the throne She w is m consequeme 
regarded with suspieion and disfavour by Fhzabeth and closeh 
watched and guarded at Hardwick by the dowager eountess of 
Shrewsbury In 1602 the queen’s suspu ions were increased 
by the discovorv of a plot to marry Arabella to Edward, eldest 
son of I ord Beauchamp, who as grandson of Fclw ird Seymour, 
earl of Hertford, and of Lady Catherine Grey (younger sister 
of Lady Jane Grey), was heir to the throne after Elizabeth 
according to the will of Henrv' VTIT According to other 
accounts the intended husband was I humas Seymour, a younge’’ 
son of the earl of Hereford Ar ihella entered with ardoui into 
the pioject, and planned an escape from Hardwick with the aid 
of her chaplain Starkey, who after its f ulur“ committed suicide 
In December she wrote secretly to Lord Hertford proposing 
her marriage with his grandson, but the latter immeeliatelv 
informed the council In February 1603 another attempt 
at escape failed, and she was then transferred to the care of 
the earl of Kent at AVrest House The anxiety and anger 
aroused by her conduct was nputed to be the cause of Fliz.ibeth’s 
death the same year When James 1 had gamed secure 
possession of the throne, Arabella was received at court and 
treated with favour, and she showed her fidelity to James by 
revealing a communication made to her bv the conspirators 
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m the Mam and Bye Plots, in which her name had been used 
without her sanction Every effort, however, was made to 
prevent her marriage She is described at this time b> Scaramelli, 
Venetian secretary m London, as “of great beauty and remark- 
able qualities, being gifted with many accomplishments, among 
them being the knowledge of Latin, French, Spanish, Italian, 
besides her native English ”, as having “ veiy^ exalted ideas, 
having been brought up m the firm belief that she would succeed 
to the crown,” as limited m means, of the Puritan persuasion, 
and very proud, insisting on a precedence over the princesses, 
though ordered back by the master of the ceremonies and 
m consequence being expelled from the court A little later 
she IS called “ a regular termagant ” and in 1607 “ not very 
beautiful”^ In December 1609 she planned an escape with 
Sir George Douglas to Scotland, apparently with a view of 
arranging a marriage with Stephen Bogdan, pretender to 
Moldavia, and on the scheme being discovered she was arrested 
She was, however, restored to favour, granted a pension of 
£j6oo a year by James, and given 10,000 crowns to pay her 
debts But on the 2nd of hcbniary i6to she became engaged 
to William Seymour, younger brother of Edward, and grandson 
of Lord Hertford, a suitor especially forbidden by James A 
promise was exacted from them bv the privy council that they 
would not marry without the king’s consent, but nevertheless 
they were secretly married on the 22nd of June at Greenwich 
Immediately it was known the culprits were imprisoned, 
Arabella at Dimbeth and her husband m the lower In 1611 
she was placed m charge of the bishop of Durham Her applica- 
tion for a writ of habeas corpus was refused, and on the i6lh 
of March she left London, progressing however, on account of 
illness and prostration, only as far as Bainct She escaped on 
the 3rd of June i6ix disguisid m man’s clothing, and succeeded 
in getting on board a ship bound for Calais Meanwhile her 
husband hatl also effected his escape and was sailing towards 
the French coast Their two ships were drawing together 
when “ a great wind arose and prevented them from seeing 
each other ever more ” ^ Soon afterwards the unfortunate 
Arabella was captured and brought back to the Tower, where 
she spent the rest of her unhapp\ career James was deaf to 
all intercession in her favour, and is reported to ha\ e answered 
the queen when pleading for her that “ she had eaten of the 
forbidden fniit ” In November 1613 a new plot for her escape 
failed Abandoning at last all hope she sank into melancholy, 
ill health, and, according to some accounts, insanit), ^nd 
died a vutim to state policy on or about tk'C 25th of September 
1615 She was buried m the tomb of Mary Queen of Scots in 
Henry VII ’s chapel in Westminster Abbey There appears to 
be no support for the statement that a diild was born to her 
Her husband, after awaiting her in vam at Ostend, went on 
to Pans He returned to England in 1616 after his wife’s 
death and was restored to favour He married m t6t8 Frances, 
daughter of Robert Devereux, earl of Essex became earl of 
Heitford by the death of his grandfather in 1621, and marquess 
in 1640 He took an active pait in the civil war in Charles I ’s 
reign, was governor of the pi imc of Wales, and at tht^Restoration 
the dukedom of Somerset was revived in his favour He died 
in 1660, and, on the failure of his male descendants m the person 
of his ‘■on John, 4th duke, the dukedom cT Somerset passed to 
the dc cendants of his brother, Francis, Baron Seymour of 
Irowhndge, and, on the extinction of the latter’s male line to 
the elder branch of the Seymour family, descended from Sir 
Edw ard Sec mour of Berry Pomerov, Devon 
See also Ihe Life and Letters of Arabella Stuart by E T Bradley 
(1889) which supersedes the life by h tooiier (1806) 

STUART, GILBERT (1755-1828), American artiA, was bom 
at North Kingstown, Rhode Island, on the 3rd of Deeember 
1755 He studied at Newport, Rhode Island, with Cosmo 
Alexander, and went with him to Scotland, but returned to 
America after Alexander’s death and obtained many portrait 
* Cat of State Papers Venetian ix 541 x 42 513 
® Lotti Venetian secretary writing on the 23rd of June, 
Athenaeum vol 97 11 353 
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commissions. In 1775 he went to England, and became a 
pupil of Benjamin West in 1778 His work, however, shows 
none of the mfluence of West, and after four years Stuart set 
up a studio for himself in London, meeting with much success 
Living beyond his means, he got into financial difficulties, and m 
1 788 escaped to Dublm In London he had painted George III 
and the future George IV , and m Pans had painted Louis XVI , 
and his success was no less great in Ireland After five 
years he left Ireland for his native land in order to paint General 
Washington, who was said to be the only person in whose 
presence Stuart found himself embarrassed, and his first por- 
trait Stuart felt was a failure, but Washi. gton sat to him again, 
the result being the “ Athenaeum ” head on an unfinished canvas, 
showing the left side of the face This remains the aieepted 
likeness of Washington, of whom he also painted a full-length 
for Lord Lansdownc , of each of these portraits he executed many 
replicas Among his portraits are those of Presidents Washing- 
ton, John Adams, Ihomas Jefferson, James Madison, James 
Monroe, John Jay, John Quint v Adams, Governor Winthrop, 
Generals Gates and Knox, Bishop White, Chief Justice Shipptn, 
John Singleton ( opley. Sir Joshua Reynolds, Benjamin West, 
Lords Clinton, Lyndhurst, and Inehitium, bir Edward Thornton, 
Mine Patterson-Bonaparte and Horace Binney Stuart’s 
original colouring and technique, and lus insight into ch ir ictcr, 
make him not only one of the few great American artists, but 
one of the greatest portrait painters of his time He settled at 
Boston in 1805, and died there on the 27lh of July 1828 

Sec George C Mason, Life and Work'i of Gilbert Stuart (Vew ‘ioik 
1870) 

STUART, JAMES EWELL BROWN (1833-1864), American 
soldier, was born m Virginia on the 6th of February 18^3 and 
entered West Point military academy m 1850 Comtni sioned 
m 1854 second lieutenant of cavaliy, he saw considerable servut 
m Indian warfare, and took part also in tlie repression of civil 
disorder in Kansas In 1855 he had mariied a daughter of 
Colonel Pliilip St George Cooke, who was regarded as the most 
capable cavalry officer in the United States servue, and gave 
his son-in-l iw tlie benefit of his experience and judgment In 
1859 Stuart, while staving m Washington on oflicial business, 
was sent to assist Colonel R F Lee m the suppicssion of the 
John Brown raid on Harper’s berry Two years liter the 
Civil War presaged b> the Kansas troubles and John Brown’s 
expedition broke out, and when Virginia seceded Stu irt resigned 
his commission m the United State s army to share in the defence 
of his state He had resigned as a lieutenant -a notification 
of his promotion to capUm had actually crossed his letter of 
resignation in the post — but tiained officers, especially of cavalry, 
were so scarce that he was at once made a colonel With very 
little delay, and with the scantiest of formal training, his 
regiment was mustered into the Confederate armv, and assigned 
to Joseph Johnston’s force in the Shenandoah Valley His men 
were mounted on their own horses, knew the country thoroughly, 
and m his capable hands soon made themselves proficient m 
outpost duty In the opening campaign Stuart’s commmd 
acted as a gween to cover Johnston’s movement on Manassis, 
and at the first battle of Bull Run which followed, Stuart dis- 
tinguished himself by his personal bravery During the autumn 
anci winter of 1861 he continued his outpost service and wis 
somewhat severely handled by General Oici’s force at the action 
of Dranesville He was now promoted bngadicr-general and 
placed m command of the cavalry brigade of the army of 
Northern Virginia Just before the Seven Days’ B ittlc (qv) 
he was sent out by Lee to locate the right flank of McClellan s 
army, and not only successfully achieved his mission, but rode 
ri^'lit round McClellan’s rear to deliver his report to Lee at 
Richmond After the battle of Games’s Mill on the 27th of June 
Stuart’s cavalry raided McClellan’s abandoned line of communi- 
cation with White Hc'use, and his dismounted riflemen, aided 
by a light howitzer, successfully engaged a Federal gunboat 
on the Pamunkey But such romantic and far-ranging raids on 
this occasion, as on several others, contributed little or nothing 
to the success of the army as a whole In the next campaign, 
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it IS true, he had the good fortune, in his raid against General 
Pope’s communications, not only to burn a great quantity of 
stores, but also, what was far mure important, to bring off 
the headquarters’ staff document of the enemy, from which 
Lee was abk to discover the strength and po itions of his oppo- 
nents m detail Stuart, now a major-gcntral and commander 
of the cavalry corps, was present at the second battle of Bull 
Run, and during the Maryland campaign he bi ilh ently defended 
one of the passes of South Mountain (Crampt on’s Gap), thus 
enabling Lee to concentrate his disseminat' d army m time to 
meet McClellan’s attack After this battle the indefatigable 
troopers embarked upon a fresh raid, which, though vMthout an\ 
definite object, had its value is an assertion of unbroken courage 
after the quasi-defcat of Shcirpsburg, and in addition wore out 
the Federal cavalry m vain efforts to pursue him On this 
occasion the swift Virginians cosered 8o miles in 27 hours md 
escaped with the loss of but three men At hredericksburg 
Stuart’s cavalry were as usual m the flank of the army, and his 
horse artillery under Major Pelham rendered \aluable service 
in cheeking Franklin’s attack on Stonewall ] h kson’s corps by^ 
diverting i whole infantry division th it forme d p irt of Franklin’s 
command At Chancellors villt Stuart was spec lally appointed 
by Lee to tike over eommind of the II army coips after 
Jackson had been wounded, and though unused to eomm inding 
so large a force of all arms he accjuitted himself so well in the 
second day’s fighting that many considered that a gr ivc injustice 
was done to him by the promotion of Major-General EwtII, 

ackson’s principal lieutenant, to fill the position left vacant 

y Jac kson’s death The next e imp iign fictty slnirg, w is 
preluded by the cavalry battle of Brandy Stition, in which for 
the first time the federal cavalry showed themselves worthy 
opponents for Stuart and his men I he march to the Potomac 
was screened by the < ivalry c orps, which held the various ap- 
proaches on the right flank of the army, but at the crisis of the 
campaign Stuart was absent on a raid, and although he attemptc d 
to rejoin Lee during the battle, he was met and cheeked some 
miles from the field by General Gregg, so tint the skill and 
courage which might have turned the scale in favour of Lee on 
the first and second d lys of the great battle weie ei iploycd only 
m covering his retreat The rivalry took part in the war 
of manoeuvre between Meade and Lee in the autumn of 
1863, and then went into winter quarters Very shortly after 
the opening of the campaign of 1864 Stuart’s corps was drawm 
away from Lees army by the Union cavalry under Sheridan, 
and part of it, with which was Stuart himself, was defeated at 
Yellow lavern on the loth of May Stuart himself wts killed 

Stuart possessed the irdent and resoliiti charac ter of the tiuc 
cavalry leader, and although he wis fortunite enough to com 
mand brig idts and regiments exclusively composed of men who 
were botli •born horsemen and natives of Virgmii, and to be 
opposed, for the first tw^o years, by docile hut unenterprising 
sejuadrons which were recruited m a more ordinary^ way, yet it 
was undeniable that he possessed the gift, indeed the genius, 
of a great leader That his energv was sometimes squandti d 
on useless raids was but naturil, considering the character of 
his forces, but m regard to his performances m the more exhaust- 
ing and fir more vital service ol security and reconnaissance, 
Gtner il Johnston could isk ‘ How can I slttp unkss he is on the 
outpost ? ” and General Lc c c ould say “ He never brought me a 
false report” Stu irt preserved under all circumstances the 
gaiety of a e ivalry subaltern and the person il chiractcr of an 
earnest Christian, and the armv regarded his loss as almost as 
heavy a blow to the Confederate cause as that of J irkson 

Sec Li/e by H B McCkllan (i88^) 

STUART, SIR JOHN, Count of Maida (1759-1815), British 
lieutenant-generil, WIS born in Georgia His father, Colonel 
John Stuart was superintendent of Indian aff iirs in the southern 
district, and a prominent rovalist m the W ir of Independence 
Educated at Westminster School, young Stuart entered the 
5rd Fool Guards m 1778, and almost immediately went to 
America with his regiment He was present at the siege of 
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Charleston, the battles of Camden and Guildford court-house, 
and the surrender of Yorktown, returning a regimental lieu- 
tenant and an army captain, as was then usual in the Guards 
Ten years later, as captain and lieutenant-coloncl, he was 
present with the duke of York s army in the Netherlands 
and m northern trance Hi took part in the sieges and 
battles of the 1793 campaign, Valencienni s, Lincelles, Dunkirk 
and Hinnoy In the following >ear, now at the head of his 
battalion, he was prestnt at Landrccies and at Pont-^-Chin 
or rournay, and when the tide turned against the allies, he 
shared with his guards m the discomforts of the retreat As 
a bngadier-general he served in Portugal in 1796, and in 
Minorca in 1799 At Alexandria, m 1801, his handling of his 
brigade called forth special commendation in general orders, 
and a vt.u- later he bceame substantive major-general After 
two years m eommand of a brigade in Kent, Stuart went with 
Sir James Craig to the Mediterranean Ihe English were 
employed along with Lacy’s Russians in the defence of the king- 
dom of Naples, but Aosterhtz led to the recall of the Russian 
contingent, and the British soon afterwards evacuated Italy 
Thus exposed, Naples fell to the advancing troops of Mass^na, 
but Gaeta still held out for King Ferdinand, and Massdna’s 
mam force soon beiatne locked up m the siege of tins fortress 
Stuart, who was in temporary command, realized the weakness 
of the Freni h position in Calabria, and on the ist of July 1806 
swiftly disembarked all his available forces in the Gulf of S 
Euphemia On the 4th the British, 4800 strong, won the tele 
brated victory of Maida over Rcvnicr’s detachment Nothing, 
however, was done to follow up this success, as Stuart was 
too weak to shake MassiSna’s foothold m Naples After besieging 
and taking the castle of Siylla, the little force rctunicd to 
Messina Besides the dignity of count of Maida from the court 
of Palermo, Stuart received the thanks of parliament and an 
annuity of £1000, as well as the K C B Superseded by two 
other generals, Fox and Moore, the latter of whom was his junior, 
Stuart came home in 1806 A year later, however, as a lieu- 
tenant-general, he received the Mediterranean ( ommand, wlni h 
he held until 1810 His operations were confined to south 
Italy, where Murat king of Naples, held the mainland, and the 
Bntish and Neapolitan iroops hi Id Siiilv for the Bourbon king 
Of the events of this time m iv be mentioned the failure to 
relieve Colonel Hudson Lowe at Caprt, the expedition against 
Murat’s gunboats in the bay of Naples and the second siege of 
Scylla The various attempts made b> Murat to cross the 
straits uniformly tailed, though on one occasion the French 
actually obtained a footing in the island In 1810 Stuart 
returned to England He died at Clifton in 1815 Two months 
previously he had received the G C B 

STUART, JOHN MCDOUALL (1818-1866), South Australian 
explorer, was born at Dvsart in hifeshire, Siutland, in i8t8, and 
arrived in the colony about 1839 He accompanied Captain 
Sturt’s 1844-184S expedition as draughtsman, and tietween 1858 
and 1862 he made six expeditions into the intinor, the last of 
which brought him on the 25th of July to the shores of the Indian 
Ocean at Van Diemen’s Gulf, at the mouth of the Adelaide 
River Stuart was not the first to tross the island continent 
from south to north , that honour belongs to the Burke and Wills 
expedition which reaihed the Gulf of Carpentana on the 6th of 
ktbruarv 1861 Stuart returned to Adelaide exhiusted and 
broken, and never rciovtrcd from the effects of the great priva- 
tions which he suffered He returned to England, where he 
died on the 5th of June 1866 Stuart was rewarded with 
£3000 and a grant of 1000 sq m of grazing country in the 
interior rent free for sc\en years His name s perpetuated by 
Central Mount Stuart 

STUART, MOSES (1780-1852), American biblical scholar, 
was born in Wilton, Connecticut, on the 26th of March 1780 
He was reared on a farm, graduated with highest honours at 
Yale m 1799, m 1802 was admitted to the (onnccticut bar, 
and was appointed a tutor at Yale, where he rem lined for two 
years, and in 1806 became pastor of the Centre (Congrega- 
tional) Church of New Haven In 18 to he was appointed 


professor of sacred literature in the Andover Theological Semifi- 
ary, organized m 1808 Here he succeeded Eliphalet Pearson 
(1752-1826), the first preceptor of Phillips (Andover) Academy 
and in 178^1806 professor of Hebrew and Onental languages 
at Harvard Stuart himself then knew hardly more than thte 
elements of Hebrew and not very much more Greek than Hebrew , 
in 1810-1812 he prepared for the use of his students a Hebrew 
grammar which they copied day by day from his manuscript, 
in 1813 he printed his Grammar, which appeared m an enlarged 
form, “with a copious syntax and praxis,” in 1821, and was 
republished in England by Dr Pusev in 1831 He gradually 
made the acqua ntance of German works in hermeneutics, 
first Schleusner, Seiler and Gcsenius, and taught himself Ger- 
man, arousing much suspicion and distrust among his colleagues 
by his unusual studies But his recognition soon came, partly 
as a n suit of his Letter to Dr Channtng on the Subject of Religious 
Liberty (1830), but more largely through the growing favour 
shown to German philology and critical methods In 1848 he 
resigned his i hair at Andover He died in Andover on the 
4th of January 1852 He has been called the “ father of 
cxegetical studies in America ” He contributed largely by his 
teaching to the renewal of foreign missionary zeal — of his 1506 
students more than 100 became foreign missionaries, imong 
them such skilled translators as Adoniram Judson, Elias Riggs 
and William G Schauffier 

Among his more important publications vore WinCi’s (ireek 
Grammar of the Ntw i estament (1825), with Biiward Robinson 
Commentary on the Lf^i’itle to the Hebrttvi (1827-1628) Commentary 
on the Lpfstle it> ihe Romans (18^2) C ommeniarv on the Apmalypse 
(1845) Miscellanies (1846) Gisinuis’s Hebrew (jramniar (1840) 
a version wJiioh involved Stuart in a long controversy with T J 
Conant, the earlier, auil possibly more scholirly, translator of 
Ctsemus Commentary on Leclesiastes (1851), and Comnuntary on 
the Book of Proverbs (1852) 

See the memorial sermons by I rlw irds A Park (Boston, 1852) 
and William Adams (Niw Yoik 1852) 

STUBBS [Stiibbk], JOHN (c 1543-1 591), English pamphleteer, 
was born in Norfolk about 1543 He was educated at Trinity 
College, Cambridge, and afUr studying law at Lincoln’s Inn, 
took up his residence at Thelveton, Norfolk His views were 
Puritan, and he regarded with disgust the negotiations for i 
marriage between (^)ueen Elizabeth and the duke of Anjou 
In 1579 he put his opinions into a pamphlet entitled The Dts- 
coverte of a Gaping Gulf whereinto England is like to be Swalloivtd 
by another Lrench Marriage The iiriulation of this pamphlet 
was prohibited, and Stubbs, his printer, and publisher were 
tried at Westminster, found guiltv, and sentenced to have their 
right hands cut off The printer was subsequently pardoned, 
but in the case of Stubbs and his publisher the sentence was duly’' 
carried out Stubbs protested his loyalty from the first His 
right hand having been cut off, he removed his hat with his left, 
and cried “ C/od Save the Queen ’ ” before fainting iw ly’ He 
was subsequently imprisoned for eighteen months On being 
released he continued to write publishing, among other pim- 
phlets, a reply to Cardinal Allen’s Defence of the Inglish Catholics 
He died in 1591 at Havre, trance, where he seems to have gone 
to volunteer for military service under Henry of Nii^rrc 

STUBBS fSiUBBEs], PHILIP (r 1555-c 1610), English 
pamphleteer, was born about 1555 He is reputed to have been 
a brother or near relation of John Stubbs {qv) He was 
educated at Cambridge and suhscigiently at Oxford, but did not 
take a degree, spending the greiter portion of his time travelling 
about the country’ He started wTiting about 1581, and in 1583 
published The Anatomic of Abuses This consisted of a virulent 
attack on the manners, customs, amusements and fashions of 
the penod, and is still valuable for its copious information on 
those matters In 1591 Stubbs published A Chnstal Class for 
Chrtshan Women, of which at least seven editions viere called 
for, and he followed this with other semi-devotional works 
He died, probably, about 1610 

STUBBS, WILLIAM ^1825-1901), English historian and bishop 
of Oxford, son of William Mor!e\ Stubbs, solicitor, of Knarc's- 
borough, Yorkshire, was bom on the 21st of June 1825, and 
was educated at the Ripon grammar school and Christ Church, 
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Oxford, where he graduated m 1848, obtaining a first-class in 
classics and a third in mathematics He was elected a fellow of 
Trinity College, and held the college living of Navestock, Essex, 
from 1850 to 1866 He was librarian at Lambeth, and in 1862 
was an unsuccessful candidate for the Chichele professorship 
of modern history at Oxford In 1866 he was appointed regius 
professor of modern history at Oxford, and held the chair until 
1884 His lectures were thinly attended, and he found them 
grievous interruptions to his historical work Some of his 
statutory lectures are published in his Lectures on Mediaeval and 
Modern History He was rector of Cholderton, Wiltshire, from 
1875 to 1879, when he was appointed a canon of St Paul’s 
He served on the ecclesiastical courts commission of 1881-1883, 
and wrote the weighty appendices to the report On the 25th 
of April 1884 he was consei rated bishop of Chester, and in 
1889 was translated to the see of Oxford 

Until Bishop Stubbs found it necessary to devote all his time 
to his episcopal duties, he pursued historical study with un- 
remitting diligence He rejected the theory of the unity and 
continuity of history so far as it would obliterate distinctions 
between ancient and modern histor\', holding that, though work 
on ancient history is a useful preparat on for the study of modern 
history, either may advantageously be studied apart He urged 
that history is not to be treated as an exact science, and that 
the effects of individual character and the operations of the 
human will necessarily render generalizations v igiie and conse- 
quently useless While pointing out that history has a utility 
as a mental discipline and a part of a liberal education, he recom- 
mended its study 1 hiefly for its own sake, for the truth’s sake 
and for the pleasure wha h it brings It was m this spirit that 
he worked, and his intellectual charaiter was peculiarly fitted 
for his work, for he was largely endowed with the faculty of 
judgment and with a genius for minute and critical investigation 
He was eminent alike in ecclesiastical history, as an editor of 
texts and as the historian of the English constitution llis 
right to be held as an authority on ccclesiastic^al history wis 
proved in 1858 by his Registnm sacrum anghcanum, which sets 
forth episcopal succession m England, by many other later 
works, and particularly b> his share in Councils ami Ecclesiastical 
edited in co-opention with the Rev A W Haddan, 
for the third volume of which he was specially responsible His 
place as a master in critical scholarship and histor’cal exposition 
IS decided beyond debate by the nineteen volumes which he edited 
for the Rolls series of Chronicles and Memorials It is, however, 
by his Constitutional History of England that he is most widely 
known as a historian The appearance of this book, which 
traces the development of the English constitution from the 
Teutonic invasions of Britain till 1485, marks a distinct step m 
the advance of English histoncal learning Specialists may here 
and there improve on a statement or a theory, but it will always 
remain a great authority, a monument of patient and exhaustive 
research of intellectual power, and of ripe and disciplined 
judgment Its companion volume of Select Charters qnd other 
Illustrations of English Constitutional History, admirable m 
Itself, has a*special importance in that its plan has been 
imitated with good results both in England and the United 
States 

Bishop Stubbs belongs to the front rank of historical scholars 
both as an author and a critic Among Englishmen at least he 
excels all others as a master of every department of the historian’s 
work, from the discovery of materials to the elaboration of well- 
founcied theories and literary production He was a good 
palaeographer, and excelled in textual criticism, m examination 
of authorship, and other such matters, while his vast erudition 
and retentive memory made him second to none in interpretation 
and exposition His carefulness was exemplary, and his refer- 
ences are always exai t His merits as an author are often judged 
solely by his Constitutional History The learning and insight 
which this book displays are unquestionable it is well planned, 
and Its contents are well arranged, but constitutional history 
IS not a lively subject, and, m spite of the skill with which 
Stubbs handled it and the ffenius disnlaved m his narrative 
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chapters, the book does not afford an adequate idea of his place 
as a writer of history What that is cannot be determined 
without taking into account the prefaces to some of the volumes 
which he edited for the Rolls series Several of them contain 
monographs on parts, or the whole, of the author’s work, written 
with remarkable literary skill In these his language is vigorous 
and dignified, he states the results of his labour and thought 
with freshness and lucidity, tells numberless stones m a most 
delightful manner, and exhibits a wonderful talent for the repre- 
sentation of personal character, the many portra.ts of historic 
persons of all orders which he draws in these prefaics are as 
brilliant in execution as they are exart and convincing Among 
the most notable examples of his work for the Rolls sirits are 
the prefaces to Roger of Hove den, the Gesta regum of William 
of Malmesbur\ , the Gesta Henrict II , and the Memorials of St 
Dunstan Both m England and America Bishop Stubbs was 
universally acknowledged as the head of all English historical 
scholars, and no English historian of his time was held in equal 
honour m European countries Among his many distinctions 
he was D D and hon I) ( I of Oxford, LL D of Cambridge 
and Edinburgh, Doctor in uiroque jure of Heidelberg, an 
hon member of the university of Kiev, and of the Prussian, 
Bavarian and Danish academies, he received the Pnissian 
( rder Pour le merite, and was corresponding member of the 
Academic des sciences morales et politiques of the Lrcnch 
Institute 

Stubbs was a High Churchman whose doctrines and practice 
were grounded on leaming and a veneration for antiquity His 
opinions were received with marked respect by his brother pre- 
lates, and he acted as an assessor to the archbishop in the trial 
of the bishop of Lincoln His tastes wen those of a student, 
and he did not disguise his dislike of public func tions and the 
constant little journeys which take up so much of a bishop’s 
time Nevertheless he fulfilled all his episcopal duties with 
diligence, and threw all his heart into the performance of those 
of a specially spiritual nature, such as his addresses at confirma- 
tions and to those on whom lie conferred orders As a ruler of 
the Church he showed wisdom and courage, and disregarded 
any effort to influence his policy by clamour In character he 
was modest, kind and sympathetic, ever ready to help and 
encourage serious students, generous in his judgment of the 
works of others, a most cheery companion, full of wit and 
humour His wit was often used as a weapon of defence, for 
he did not suffer fools gladly An attack of illness in November 
1900 seriously impaired bis health He was able, howeaer, to 
attend the funeral of Queen Victoria on the 2nd of Fcbruaiy 
1901, and preached a remarkable sermon before the king and 
the German emperor on the following day His illness beuime 
critical on the 20th of April, and he died on the 22nd In 
1859 he had married Catherine, daughter of John Dollar,,of 
Navestock, and had a numerous family 

I etters of ]\ tltiam Stubbs, Bishop of Oxford, td W H Hutton 

tW Hu) 

STUCCO (Ital stucco, adapted from 0 H G stucchi, crust, piece, 
patch, Gcr Stuck, piece, allied to stock), a kind of plaster 
used for the covering of walls, or for decorative or ornament d 
features such as cornices, mouldings, &c , or for ceilings The 
stucco used as an exterior covering for brick or stone work 
IS coarse, a finer kind is used for decorative purposes (See 
Plaster-Work ) 

STUCK, FRANZ (1863- ), German painter, was born at 

Tettenweis, m Bavaria, and received his artistic training at the 
Munich Academy He first made a name with his illustrations 
for Fhegende Blatter, and vignette designs for programmes and 
book decoration He did not devote himself to painting till after 
1889, the year in which he achieved a marked success with his 
first picture, “ The Warder of Paradise ” His st} le in painting 
IS based on a thorough mastery of design, and is sculptural 
rather than pictorial His favounte subjects are of mythological 
and allegorical character, but in his treatment of time-wom 
motifs he is altogether unconventional A statuette of an 
athlete bronze lasts of which are at the Berlin and Budanest 
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national gallemes and the Hamburg Museum, affords convincing 
jMwrf of his talent plastic art Among his paintings the best 
known are “ Sin ” and “ War,” at the Munich Pinakothek, 
“ The S|:^inx/’ “ The Crucifixion," The Rivals," “ Paradise 
Lost," “ Oedipus,” “ lemptation,” and “ Lucifer ' Ihough 
Stuck was one of the leaders of the Munich Sezesston, he enjoyed 
an appointment of professor at the academ) 

STUCLEY (OR SiUKfcLY), THOMAS (c 1525-1578), English 
adventurer, son of Sir Hugh Stucley, of Affleton, near Ilfracombe, 
u knight of the body to King Henrv Vlll , was supposed by 
some of his contemporaries to have been an illegitimate son of 
the king He was a standard-bearer at Boulogne from 1547 to 
1550, entered the service of the duke of Somerset, and after his 
mask’s arrest m 1 ^^i a warrant was issued against him, but he 
suc'ceedtcl in esc aping to France, where he served in the French 
army His mihtary talents brought him under the notice of 
Montmorency, and he was sent with a letter of recxKnmendfttion 
from Henry II of Frince to Edward VI On his arrival he 
proceeded on the i6lh of September 1552 to reveal the French 
plans for the capture of Calais and for a descent upon England, 
the furtherance of which had, according to his account, been the 
object of his mission to England Northumberland evaded the 
payment of any reward to StucJey,and sought to gam the friend- 
ship of the French king by pretending to disbelieve Stucley s 
statements Stucley, who may well have been the originator 
of the plan adopted by the E'ronch, was imprisoned m the Tower 
for some months A prosecution for debt on his release m 
August 1553 compelled him to become a soldier of fortune once 
more, but he returned to England in December 1554 in the 
tr un of Philibert, duke of Savoy, after obtaining security against 
his cjeditors He temporanly improved his fortunes by marry- 
ing an heiress, Anne Curtis, but m a few months hid to return 
to the duke of Savoy’s service As early as 1558 he was sum- 
moned before the coun< il on a charge of piracy, but was acijuitted 
on the ground of insufficient cviclence In 156a he obtained t 
warrant permitting him to bring Fren< h ships into English ports 
although EngKmd and trance were nominally at peace With 
six ships, one of which was supplied by Queen Ehzalieth, he 
started buccaneering against Fretah, Spanish and Portuguese 
ships, tliough his coramissjon was concerned with an expedition 
to Florida Repeated remonstrances on the part of the offended 
powers c ompellecl Elizabeth to disavow Stucley, who siirrc ndered 
m 1565, but his prosecution was merely formal 
He had mc^, Shane O’Neill at the English court in the wmter 
of 1561-1562, and was employed in 1566 by Sir Henry Sidney in a 
vian effort to induce the Irish chief to enter into negotiations 
With the government Sidney desired to allow Stucley to 
purcliase tlie estates and office of Sir Nicholas Bagnall, marshal 
of Ireland, for £3000, but Elizabeth refused to permit the 
transaction Undeterred by this failutv , Stuclev bought lands 
and the offii c of seneschal of Wexford from Sir Nicholas Heron, 
but m June 1568 he was dismissed, and m the next year im- 
prisoned in Dublin ( istU on i charge of high trea on, but was 
released in October lie now offered his services to Fenelon, 
the Ertnch ambassador in London, and was them eforward 
continuously engaged in schemes agtunst Elizabeth Philip II 
mvitcd him to Madrid and loaded him with lionours He was 
known at the Spanish court by the curious title of “ duke of 
Ireland,” and was cstablislied with a handsome vllowance in 
a villa near Madrid lie was knighted in 1571, and prep.vred 
to become a raemljer of a religious order of knighthood His 
credit with Spam was seriously injured by another Irish malcon- 
tent, Maurice Gibbon, archbishop ol Cassel, but Stucley, who 
now desired to leave Spain, only obtained his passports after 
Elizabeth had demand^ his dismissal He commanded three 
galleys under Don John of Austria at the battle of Lepanto 
His exploits restored him to favour at Madrid, and on the and <if 
March 1572 he was at Seville, offering to hold the narrow seas 
agiimst the English with a fleet of twenty ships In four years 
(1570-1574) he is said to have received over 27,000 ducats from 
Philip II Wearied by the Spanish king’s delays he sought more 
serious assistance from the new pope, Gregory XIII , who 
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aspired to make his illegitimate son, Giacomo Buoncompagno, 
king of Ireland He set sail from Civita Vecchia m March 
1578, but put into Lisbon, where he was to meet his confederate, 
James Fitzmaurice Fitzgerald, and to secure better ships before 
sailing for Ireland There he was turned from his purpose by 
King Sebastian, with wliom he sailed for Morocco He com- 
manded the centre in the battle of Alcazar on the 4th of August 
1578, and was killed, in fau* fight apparently, though tradition 
asserted that he was murdered by his Italian soldiers after the 
battle 

Stucley's adventurous career made considerable impression on 
his conttanpordJies A play generally assigned to George Peek, 
i he llcUUil of Alcazar with the Death of Captain Stuhely, printed 

by E Allde m i:)94, was probably acted in 159^, and is perliaps 
identical with a populir piece referred to by Heuslowe as Muley 
surnamed Ahdelmilech Tt deals with Stiiclcy's arrival j:l Lisbon 
and his Moonsli expedition, but in a long speech before his death he 
recapitulates the events of liis lift A Liter piece, I he tamous Mi’i- 
tory of the Life and Death of Captain Thomas Stuhrley, printed fur 
Thomas P my cr (1005), which is possibly the Stewtley played, accord- 
ing to Henslowe on the nth of December i S9b, is a biographical 
jnece dealing with successive episodes, and wems to be a patchwork 
ol okler plays on Don Antonio and ou Stucley His adventures 
also form the subject of various ballads 

There is a detailed biography of Stucley, based chiefly on the Eng- 
lish Venetian and Spanish state papers, "En R Simpson s edition 
of the 1605 play {School of Shakespeare, 1878 vol i) where tin 
Stucley ballails aie also printed References m eontcmiiorary 
pot try are quotetl by Dyee in Ins introduction to the Battle of 
ilcazar in PctU s ]Voyks 

STUD (i) A number of horses kept for the purpose of breed- 
ing, also the place or establishment where they are kept, 
similarly, a “ stud horse,” a stallion, " stud groom,” the head 
groom of a stud, “ stud-book,” the register containing the pedi- 
gree of thoroughbred horses The word in Old English is s/od, and 
cognate forms are found m Icelandic and Danish, cl also German 
[ Gestut, steed, now a literary word for horse, meant in Old 
[ English (steda) a stud-horse, ind is the same as stud in origin, 
Ihc root to which the word is referred is s/a-, to sttnd A 
stud meant, therefore, an establishment (2) A word which 
is used of many different objects, the primary meaning being a 
"prop" or support 1 he Old English word is stiidu, and ( ognates 
are found m Danish, Swedish and Iiclanchc The ultimate 
origin IS also the root s/a-, to stand Ihc chief appliiations of 
the term arc as follows in architci turc, to a post , quarter or 
upright m wooden partitions, to the transverse pieces of iron 
which strcngUien the links of a chain, to a boss or knob inserted 
on a belt, collar, or piece of armour, often decorated and forming 
an ornamentation, and, partic ularlv, to a species of button, 
consisting of a rounded head, neck and flat basi, used for 
fastening a collar, shirt, &-c 

STUDER, BERNHARD (1794-1 887), Swiss geologist, was born 
a Burcii, near Berne, m August 1794 Although ecluiatcd is 
a clergyman, he became o interested m geology at the university 
of Gottingen that he devoted his hf to its pursuit He subsc- 
qucntlv studied at Freiburg, Berlin and Pans, and m j8i6 wj^s 
appointed teacher of mathematics and physics m the Berne 
Academy In 1825 he published Beytrage zu eine%^Monographie 
der Molasse L.itcr on he commenced his detailed investiga- 
tions of the western Alps, and published in 1834 his Geologic der 
westlichcn Schweizer-Alpen In the same vear, largely through 
his influence, the university of Berne was esUffihshed and he 
bcc ame the first p ofessor of mineralogy His Geologic der Schweiz 
in two vols (1851-1853), and his geological maps of Switzerland 
prepared with the assistance of Arnold Esther von der Linth, 
are monuments of his research In 1859 he organized the geo- 
logical survey of Switze land, being appointed president of the 
commission, and retaining this position until the close of his 
life It has been remarked by Marcou that Studer was present 
at tbe first meeting of the Soci6t6 helve' ique des sciences natur- 
elles at Geneva on the 6th of October 1815, and remained a 
member during 72 years He was awardc>d the Wollaston 
medal by' the (kological Society of London, 1879 
Berne on the 2nd of May 1887 

Obituary by Julos Marcou, Ann rep awev acad sci for 1688 
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STUKELEY, WILUAM (1687-1761;), English antiqiiarj, was 
bom at Holbeach, Lmrolnshirt on the 7th of November 1687, 
the son of a Lawyer After taking hts M B degree at Cambridge 
he went to London and studiid medicine at St Thomas’s 
Hospital In 1710 be started in prartKe m Lincolnshire, 
removing in 1717 to London In the same >ear he became 
a fellow of the Royd Society, and, in 1718, joined m the 
establishment of the Society t)f Antiquarus, acting for nine \ears 
as Its secretary In 1719 he took his M D degree and in 1720 
bccime a fellow of the Royal College of Ph\'sicians, publishing 
m the same year his first contribution to antiquanan literature 
His principal work, an elaborate account of Stonehenge, ap 
pcartai m 1740, and he wrote copiously on other supposed Druid 
remains, becoming familiarly known as the “ Arth-Druid ” 
In 1729 he took holy orders, and, after holding two livings in 
Lincolnshire, was appointed rector of a parish in Bloomsbury, 
London He died m London on the -^rd of March 1765 

STUMPF, JOHANN (1500-1576), one of the thief writers on 
Swiss history and topography, was born at Bruchsal (near 
Cirlsruhe) He wis educated there and at Strassburg and 
Heideibirg In 1520 he was received as a chne or (haplain 
into the order of the Knights Hospitallers or of St John of 
Jerusalem, was sent m 1521 to the jireieptory of that order at 
Freiburg m Breisgau, ordained priest in Basel, and in 1522 placed 
in charge of the p'-eceptory at Bubikon (north of R ipperswil, 
in the <anton of Zurich) But Stumpf soon went over to the 
Protestants, w is p esent at the great DispuUtion in Berne 
(152b), and took part in the first Kippcl War (1^29) He had 
earned over w^tn him mo^t of his parishioners, wliom he eon- 
Linued to < are for, as the ProtesLint pastor it Bubikon, till 1 54;, 
then becoming pastor at bUmmheim (saint lanton) till 1561, 
when he retired to Zuru h (of whu h he had been made a burglar 
in j 548), where hi lived in retirement till his death in 1576 In 
1 529 he married the first of liis four wives, a daughter of Heinrich 
Brennwald (1478-1551) who wrote a work (still in MS ) on Swiss 
historyq and stimulated his son-in-law to undertake histoncal 
studies Stumpf made wide researches, with this objett, for 
many years, and undertook also several journeas, of which that 
in 1544 to Engelberg and through the Valais seems to be the 
most important, perhaps betause his original diary has been 
preserved to us Iht fuiit of his labours (completed at the end 
of 1546) was published in 1548 at Zuiith m a huge folio of 934 
pagts (with many fine wood engravings, loats ot arms, maps, 
&< ), under the title of Gemeimr lobltcher Eydgnos<;en<:chafl 
Sletien, Landen und Volckeren chromkwirdiger Thaaten Beschrey- 
bung ( in extract from it was published in 1554, under the name 
of Schwylzer Chromka, while new and greatly enlarged editions 
of Lht original work were issued in 1586 ind 1606) The wood- 
cuts art best m the first edition, and it remained till Stheuchzer’s 
day (early i8th elntur^) the chief authority on its subject 
Stumpi also published a monograph (viry remarkable for the 
date) on the emperor Henry IV (1556) and a set of lauditory 
verses (Lobspruche) as to each of the thirteen Swiss cantons 
(1573) (W A B C) 

STURDZAlTor Siurza, the name of an ancient Rumanian 
family, of unknown origin, which probably came from Trebi- 
zond and settled in Moldavia Ihe Sturdza family^ has been 
long and intimately associated with the government first of 
Moldavia and afterwards of Rumania Its members belong 
to two mam divisions, whuh trace their descent respietively 
from John (lo in) or from Alexander (Sandu), the sons of Kirak 
Sturdza who lived m the 17th century, and may be regarded 
as the founder of the family 

I To the first division belongs Michael [Michail] Sturdza 
(1795-1884), who was prince of Moldavia from 1834 to 1849 
A man of liberal education, he established the first high si hool, 
a kind of university, in Jassy He brought scholars from 
foreign countries to act as teachers, and gave a ven^ powerful 
stimu’us to the edmational development of the country In 
1844 he decreed the emancipation of the gipsies Until then 
the gipsies had been treated as slaves and owned by the Church 

nr Liv nrivfltn lanrlnwnpri; ihov had Tit en hfniorht and <;ft1d m 
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the open market Michael Sturdza also attempted the seculari- 
zation of monastic establishments, whuh was larrud out by 
Prince Cuza in 1864, and the utilization of their endowments 
for national purposes He quelUd the attempted revolution 
in 1848 without bloodshed by arresting all the < (inspirators 
and expelling thtm from the country Under his rule the in- 
ternal development of Moldavia made immensi progress, roads 
were built industry developed, and Michad is still gratefully 
remembtred by the people 

Mtchil '■^touidza it <,on a<’imntstra(ion (Brusstls Michel 

Stourdza, annen prince regnant de Moldacie (Pans, 1873) \ A C 
Sturilra, Rigne dt. Michel Sturdza, prime de Moldavu 
(Pans, 1907) 

2 Gregorx [Cngonej Sturdza (1821-1901), son of the 
above, was educated m trance and Gt rmany, became a gtmral 
m the Ottoman army under the name of Muklis Pasha, and 
afterwards attained the same rank in the Moldavian army 
He was a (andidate for the Moldavian throne in 1859, and 
subsequently a prominent number of the Russophil party in 
the Rumanian parliament He wrote Lots fondamentales de 
Vumvirs (Pins 1891) 

3 John [loan] Sturdza, prime of Moldavia (1822-1828), 
was the most famous descendant of Alexander Sturdza Imme- 
diately ifur the Greek revolution, Prime John Sturdza took an 
active part in subduing the roving hinds of (jreik Hetiirists in 
Moldavia, he transformed the Greek element irv schools into 
Rumanian schools and laid the foundation for that scientific 
national development which Prince Michael Sturdza c'ontinucd 

I after 1834 In 1828 the Russians entered the eountn and took 
Prince John prisoner He died in exile 

4 Alexandi-r [Alexandru] Sti-rdza (1791-1834), Russian 
publicist and diplomatist, was a memVitr of the same family, 
bom in Bessarabia and edm^ited in (icmiany After entering 
the Russian diplomoLie service, he wrote Betrachtungen uber 
die lehre und den (leist der orthodoxen hirche (T eipzig, 1817) 
His Memotre sur Vetat aituel de V ^Uemagne, written at the rt- 
que St of the tsar dm mg the c ongrcss ot Aix -1 x-( h ipelle, was an 
attack on the German universities, repeated in Coup d ceil sur les 
umversites de V Allemagne (Aix, 1818) His other important 
works arc la Greet en 1S21 (Leipzig, 1822) and CEuvres post- 
liumes religteuses, htsiortques, phtlosophtques el htteraires (5 vols , 
Pans, 1858- 1861) 

5 Demutrius [Dinutru] Sturdza, Rumanian statesman, 
was born m 1833 at J issv, ind educated there at the Academia 
Michaileina He continued his studies m fiermanv, took part 
in the polit’cal movements of the time, and wes private secretary 
to Prime Guza Demetrius afterwards turned against Cuza, 
joined John Bratianii, and became a member of the so-c tiled 
Liberal goveinmcnt In 1899 he was elected leader of the party 
in succession to Bratianu and was four times prime minister (see 
Rumania History) Though a man of great c ijiieitv for woik, 
he represented the narrowest nationalism, and through his 
enmitv to all that was “ ilicn ’ did more than anv other man 
to retard the political and industrial clc velopment of the rountrv 
He w IS appointed pennanent secretirv of the Rumanian 
Academv, and became a recognized authoritv on Rumanian 
numisip ities As secretarv of the ac idenn he w is instrumental 
in assisting the publication of the collections of histone docu 
ments made In Hurmuztki (30 vols, Buchircst, 1876-1897), 
and other acts and documents (Bucharest 1900 sqq ), besides a 
numbe r of minor politic al pamphlets of transitory value (M Ct ) 

STURE, an anc lent patric lan family of Sweden, the most 
notable members of which were the following 

I Sten Gustafssox, (ommonh called Sten Sture Ute Elder 
(1440-1503) In 1464 he came proinmentlv forward m support of 
Bishop Kcttil Karlsson Vasa in lus struggle against Christ lan I of 
Denmark, and showed great abilitv m winning over the peasants 
and making soldiers of them In 1470 vve find him in the fore- 
front of the Swedish national leaders and victorious over both 
Erik Karlsson Vasa and Kmg Christian himself After the death 
of Karl Knutsson, commonly called Charles VIII , Sture w'as 

plpotr**! of c,w.'prl»>n and from taio to TAQ? disnlaved some 
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of the highest qualities of a statesman In 147 1 he agam defeated 
Christian I at the great battle of Brunkebjarg which materially 
strengthened his position m Sweden In 1483 he was obliged 
to acknowledge Hans of Denmark and Norway as king, but the 
strife of factions enabled him to hold his own till the arrival 
of Hans in Sweden in 1497 His position had in the meantime 
been weakened by a ruinous war with Russia He succeeded, 
however, in annexing Oland to Sweden After the terrible 
defeat of Hans by the Dithmarschers in 1500 bture was a second 
time elected regent, holding that offne till his death 

2 Svante Store (d 1512) is mentioned as a senator in 1482 
He was one of the magnates who facilitated King Hans’s conquest 
of S\/eden bv his opposition to Sten Sture the Elder Subse- 
quently, however, he was reconciled to the latter and succeeded 
him as regent He was by no means so imposing a figure as 
his predecessor, though, like him, Svante in his later years 
patriotically resisted the Danish claim of sovereignty He died 
suddenly at Vesteras Castle 

3 Sl^N SrURE, commonly called Sten Sture the Younger 
(1492-1520), the son of Svante After his fathers death he 
was elected regent by the majority of the lesser gentry to the 
ex( lusion of the candidate of the high anstocratii faction, Erik 
Trolle, whence the inextinguishable hatred of the two families 
In 1513 the aged archbishop of Upsala, Jakob Ulfsson, resigned 
in fayour of Guslaf Trolle, son of Enk frolic, who was elected 
by the cathedral chapter and recommtnded to the pope by the 
regent on condition that the new anhbishop should do him 
homage Unfortunately these two masterful young men (Trolle 
was twenty-seyen, Sture barely twenty-three), who represented 
respectiyely the highest ecclesiastical and the highest civil 
authority in Sweden, were only too prone to carry on the family 
feud On the return of Trolle from Rome he refused to do homage 
to the regent till all his enemies had been punished, and allied 
himself with Christian II of Denmark, who hastened to the 
archbishop’s assistance when Sture besieged Irolle m his strong- 
hold at Stake (1516) Nevertheless Sture not only defeated 
Christian II at Vedla, but took and razed Stake to the ground, 
and shut up the archbishop in a monastery at Vesterls A 
nKsmote, or national assembly, held at Stockholm m 1517, 
declared unanimously that Sweden would never recognize 
Trolle as archbishop because he had defied the regent and brought 
the enemy into the land The war with Denmark was then 
yigorously resumed On Midsummer Day 1518 Christian II 
appeared before Stockholm with his fleet and landed an arm> 
but was again defeated by Sten Sture at Brank> rka An attempt 
of the papal legate Arcimboldus to mediate between the two 
countries at Arboga (Dec 1518) failed In 1520 Christian, 
with a regular army, and armed w ith a papal bull excommunicat- 
ing Sture, again myaded Sweden The armies clashed near 
Borgerund on Lake Aarunden (Jan 19) At the very beginning 
Sture was hit bv a bullet and his peasant levies fled to the wild 
mountainous n gions of Tiveden where they made a last desperate 
but unsuccessful stand The mortally -wounded regent took 
to his sledge and posted towards Stockholm, but expired on 
the ice of I^ke Malar two days later, in his 27th vear 

S(.G Avenges htstona, vol 1 (Stockholm, 1877-1878), K O Amold- 
son, Nordens Enhet och Krtstian II (Stockholm 1890) (R N B ) 

STURGE, JOSEPH (1793-1859), English philanthropist and 
politician, was the son of a farmer m Gloucestershire He was 
a member of the Society of Friends, and refused, m his business 
as a corn factor, to deal in gram used in the manufacture of 
spirits He went to Birmingham m 1822, where he became an 
alderman m 1835 He was an active member of the Anti- 
Slavery Society, and made a tour m the West Indies, publishing 
on his return an account of slavery as he there saw it in The 
West Indies tn i8jy (London, 1837) After the abolition of 
slavery, to which, as Lord Brougham acknowledged m the House 
of Lords, he had largely contributed, Sturge started and gener- 
ously supported schemes for benefiting the liberated negroes 
In 1841 he travelled m the United States with the poet Whittier 
to examine the slavery question there On his return to England 
he gave his support to the Chartist movement, and in 1842 was 


candidate for Nottingham, but was defeated Isy John Walter, 
the proprietor of The Times He then took up the (-ause of 
peace and arbitration, to support which he was influential m 
the founding of the Mormng htar in 1855 The extreme narrow- 
ness of Sturge ’b views was showm m his opposition to the building 
of the Birmmgram town-hall on account of his conscientious 
objection to the performance of sacred oratorio He died at 
Birmingham on the 14th of May 1859 He married, first, m 
1834, Eliza, daughter of James Cropper, and, secondly, m 1846, 
Hannah, daughter of Barnard Dickinson 

See Henry Richard, Memoirs of Joseph Sturge (London, 18G4) , John 
(Viscount) Morlev, Life of Richard Cobden (I ondon, 1881) 

STURGEON (Acipenser), the name given to a small group 
of fishes, of which some twenty different species are known, 
from European, Asiatic and North American rivers The 
distinguishing characters of this group, as well as its position 
in the system, are dealt with m the article Teleostomes They 
pass a great part of the year in the sea, but periodically ascend 
large rivers, some m spring to deposit their spawn, others later 
m the season for some purpose unknown, onK a few of the 
spe< les are exclusively confined to fresh water None occur in 
the tropics or in the southern hemisphere 

Sturgeons are found in the greatest abundance in the rivers 
of southern Russia, more than ten thousand fish being sometimes 
caught at a single fishing-station m the fortnight during which 
the up-stream migration lasts I hey occur m less abundance 
m the fresh waters of North America, where the majority are 
caught in shallow portions of the shores of the great lakes In 
Russia the fisheries are of immense value F irly m summer 
the fish migrate into the rivers or towards the shores of freshwater 
hkes in hrge shoals for breeding purposes The ova are very 
small, and so numerous that one female has been calculated 
to produce about three millions m one season I he ova of some 
species have been observed to hatch within a very few days after 
exclusion Probably the growth of the young is very rapid, 
but we do not know how long the fry remain m fresh water before 
their first migration to the sea After they have attained 
maturity their growth appears to be much slower, although 
continuing for many years Frederick the Great placed a 
number of them m the Gorland I akc m Pomerania about 1780, 
some of these were found to be still alive in 1866 Professor 
von Baer also states, as the result of direct observations made 
m Russia, that the Hausen {Acipenser huso) attains to an age 
of from 200 to 300 years Sturgeons ranging from 8 to ii ft 
in length are by no means scarce, and some species grow to a 
much larger size 

Sturgeons are ground-feeders With their projei ting wedge- 
shaped snout the) stir up the soft bottom, and by means of their 
sensitive barbels detect shells, crustaceans and small fishes, on 
which they feed Being destitute of teeth, they are unable to 
seize larger prey 

In countries like England, where few sturgeons are caught, 
the fish IS consumed fresh, the flesh being firmer than that of 
ordinary fishes, well flavoured, though somewljat oily The 
sturgeon is included as a royal fish m an act of King Edward II , 

I although it probably but rarely graces the royal table of the 
present period, or even that of the lord mayor of London, who 
can claim all sturgeons caught in the Thames above London 
Bridge Where sturgeons arc caught in large quantities, as 
on the rivers of southern Russia and on the great lakes of North 
America, their flesh is dried, smoked or salted The ovaries, 
which are of large size, are prepared for caviare, for this purpose 
they are beaten with switches, and then pressed through sieves, 
leaving the membranous and fibrous tissues m the sieve, whilst 
the eggs are collected in a tub The quantity of salt added to 
them before they are finally packed varies with the season, 
scarcely anv being used at the beginning of winter finally, 
one of the best sorts of isinglass is manufactured from the air- 
bladder After it has been carefully removed from the body. 
It is washed in hot water, and cut open m its whole length, to 
separate the inner membrane, which has a soft consistency, 
1 and contains 70% of glutm 
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The twenty species of sturgeons (Acipenser) are nearly equally 
divided between the Old and New Worlds, d'he more important 
are the following : — 

1. Tliu common sturgeon of Turoi)e (Acipenser sturio) occurs on 
ill! the coasts of Europe, but is absent in the Black Sea. Almost 
all the British specimens of sturgeon belong to this species; it crosses 
the Atlantic and is not rare on the coasts of North America. It 
reaches a large size (a length of 12 ft.), but is always caught singly 
or in pairs, so that it cannot be regarded as a fish of commercial 
importance. The form of its snout varies with age (as in the other 
species), being much more blunt and abbreviated in old than in 
young examples. There are 11-13 bony shields along the back 
and 29-31 along the side of the body. 

2. Acipenser guldenstddtii is one of the most valuable species of 
the rivers of Russia, where it is known under the name “ Oss6tr 

it is said to inhabit the Siberian rivers also, and to range eastwards 
as far as Lake Baikal. It attains to the same large size as the com- 
mon sturgeon, and is so abundant in the rivers of the Black and 
Casjiian seas that more than one-fourth of the caviare and isinglass 
manufactured in Russia is derived from this si>ecies. 

3. Acipenser stellatus, the " Seuruga ’* of the Russians, occurs 
likewise in great abundance in the rivers of the Black Sea and of 
the Sea of Azoll. It has a remarkably long ami pointed snout, 
like the sterlet, but simple barbels without fringes. Though growing 
only to about half the size of the preceding species, it is of no less 
value, its flesh being more highly esteemed, and its caviare and 
isinglass fetching a higher price. In 1850 it was reported that 
more than a million of this sturgeon arc caught annually. 

4. The sturgeon of the groat lakes of North America, Acipenser 
rubicundus, with which, in the opinion of American ichthyologists, 
the sea-going sturgeon of the rivers of eastern North America, 
Acipenser maculosus, is identical, has of late years been made the 
object of a large and profitable industry at various places on Lakes 
Michigan and Erie; tiie flesh is smoked after being cut into strips 
and after a slight pickling in brine; the thin portions and ottal arc 
boiled down for oil; nearly all the caviare is shipped to Europe. 
One firm alone uses from ten to eighteen thousand sturgeons a year, 
averaging 50 Ib each. 'I'he sturgeons of the lakes arc unable 
to migrate to the sea, whilst those lx low the Falls of Niagara are 
great wanderers; and it is quite possible that a specimen of this 
species said to have been obtained from the Firth of Tay was really 
captured on the coast of Scotland. 

5. Acipenser huso, the “ Hausen ” of Germany, is recognized 
by the alisence of osseous scutes on the snout and by its flattened, 
tape-like barbels. It is one of the largest species, reaching the 
enormous len^h of 2.4 ft. and a weight of 2000 lb. It inhabits the 
Caspian and Black seas, and the Sea of Azoff, whence in former 
years large shoals of the fish entered the large rivers of Russia and 
the Danube. But its numbers have been much thinned, and speci- 
mens of 1200 lb in weight have now become scarce. Its flesh, 
caviare and air-bladder are of less value than those of the smaller 
kinds. 

6. The sterlet (Acipenser ruthenus) is one of tlie smaller spcci<is, 
which likewise inhabits both the Black and Casi)ian seas, an(i 
ascends rivers to a greater distance from the sea than any of Iho 
other sturgeons; thus, for instance, it is not uncommon in the 
Danube at Vienna, but specimens have bee n caught as high up 
as Ratisbon and Ulm. It is more abundant in the rivers of Russia, 
where it is held in high esteem on account of its excellent- flesh, 
contributing also to the be-st kinds of caviare an<l isinglass. As 
early as the i8th century attempts were made to introduce this 


STURGIS, RUSSELL (1836-1909), American architect and 
art critic, was born in Baltimore county, Maryland, on the i6th 
of October 1836. He graduated from the Free Academy in 
Neiv York (now the College of the City of New York) in 1856, 
and studied architecture under Leopold F.idlitz and then for 
two years in Miinir;h. In 1862 he returned to the United States. 
He designed the Yale University chapel and the Famham and 
Durfec dormitories at Yale, the Flower Hospital, the Farmers’ 
and Mechanics’ Bank of Albany, and many other buildings, 
but did comparativ'ely little professional work after 1880. He 
was in Europe in 1880-1884 ; and for a short time after his return 
was secretary of the New York Municipal Civil Service Board. 
He was president of the Architectural League of New York 
in 1889-1893, was first president of the Fine Arts Federation 
in 1895-1897, and was a member of the National Society of 
Mural Painters, the National Sculpture Society, the National 
Academy of Design, and the New York chapter of the American 
Institute of Architects. He lectured on art at Columbia 
University, the Metropolitan Museum of Ait in New York, the 
Peabody Institute of Baltimore and the Art Institute of Chicago; 
his lectures in Chicago being published under the title The 
Interdependence of the Arts of Design (1905). He is best known 
as a writer on art and architecture. He edited A Dictionary 
of Architecture and Building (3 vols., 1901-1902) and the English 
version of Wilhelm Luclike's Outlines of the History of Art (2 vols., 

1904) , and he wrote European Architecture (1896), Ho^v to Judge 
Architecture (1903), The Appreciation of Sculpture (1904), The 
Appreciation of Pictures (1905), A Study of the Artist's Way 
of Working in the Various Handicrafts and Arts of Design (2 vols., 

1905) , and an unfinished History of Architecture (1906 sqtj.). 
During his last years he was nearly blind. He died in New York 
on the 11th of February 1909. 

STURM, JACQUES CHARLES FRANgOIS (1803-1855), 
French mathematician, of German extraction, was born at 
Geneva on the 29th of September 1803. Originally tutor to 
the son of Mnie de Stael, he resolved, with his schoolfellow 
Colladon, to try his fortune in Paris, and obtained employment 
on the Bulletin universel. Jn 1829 he discovered the theorem, 
regarding the determination of the number of real roots of a 
numerical equation included between given limits, which bears 
his name (see Equation, V.), and in the following year he was 
appointed professor of mathematics at the Colli^ge Rollin. He 
was chosen a member of the Acad( 5 mic des Sciences in 1836, 
became “ rep^titeur ” in 1838, and in 1840 professor in the Ecole 
polytechnique, and finally succeeded S. D. Poisson in the chair 
of mechanics in the Faculty des Sciences at Paris. His works, 
Cours d' analyse de I’ecole polytechnique (1857-1863) and Cours 
dc mecanique de Vccolc polytechnique (i86t), were published after 
his death at Paris on the i8th of December 1855. 

STURM, JULIUS (1816-1896), German poet, was born at 
Kostritz in the principality of 
Reuss on the 21st of July i8i6. 
He studied theology at Jena 
from 1837 to 1841, and was ^ 
pointed preceptor to 
ditary prince Henry of 

Reuss. In 1851 he became pas- 
tor of Gbschitz near Schlciz, 
and in 1857 at his native village 
of Kostritz. In 1885 he retired 
with the title of Geheitnkirchen- 
rat. He died at Leipzig on the 
2nd of May 1896. Sturm was a writer of lyrics and sonnets 
and of church poetry, breathing a spirit of deep piety and 



valuable lisli into I’russia and Sweden, but without success. The 
sterlet is dist iiijMiislu-il from the other F.ur<)])ean species by its long 1 
and narrow snout and fringed barbels. It rarely exceeds a length ' patriotism. 


The family Acipen.scrid.u- im liulrs one other K<-nns, Scaphiyhym htis, 
the shovel-head or shovel-nosed sturgeon, distinguished by the long, 
broad and Hat snout, the suppression of the spiracles, and the union 
of the longitudinal rows of scales ])osteriorly. All the species are 
confined to fresh water. One of them is common in the Mississippi 
and other rivers of North America, the other three occur in the larger 
rivers of eastern Asia. 


His religious poems were published in Fromme Lieder (pt. i., 
Leipzig, 1852; I2th ed., 1893; pt. ii., 1858; pt. iii., 1892), Zwei 
Rosen, ode r das hohe Lied der Liebe (Leipzig, 1854^: 2nd ed., 1892), 
Israelitische Lieder (3rd ed., Halle,* 1881) and Palme und Krone 
(Leipzig, 1888). His chief lyrics were issued in Gedichie (6th ed., 
Leipzig, 1892), Neue Gedichte (2nd ed., Leipzig, 1880), Lieder und 
Bilker (2nd ed., 1892), Kampf- und Siegergedichte (Halle, 1870), 
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Kew Luder (1880, and ed , 1888), Neue lyrtsche- QtdxchU (Leipzig, 
1804) and In Jbnud und 1 etd lUzte Lteder (iSgO) 

Ste A ITt-pding, Julius Stutrm (Gitbstn, 1896), F Hofiniann, 
Julius Sturm (H imburg, 1898) 

STURM VON STURMECK, JACOB (1481^1553), German 
statesman and reformer, wds bom at Strassburg, where his 
father, Martin Sturm, was a person of some importance, on the 
loth of August 1489 He was edueated at the universities of 
Heidelberg and Freiburg, .end about i <5 17 he entered the service of 
Henry, provost of Strassburg (d issa), a member of the Wittels- 
baeh family He soon became an adherent of the reformed 
doctrines, and lta\ing the service of the provost became a 
member of the governing body of his native city m 1524 lie 
was responsible for the policy of Strassburg during the Peasants’ 
War, represented the city at the Diet of Spires in 1526, and at 
subseeiuent Diels gamed fame by his ardent championship of its 
interests As an advocate of union among the Protestants he 
took part m the conference at Marburg in 1^29, but when the 
attempts to elosc the breae h between Lutherans and Zwmghans 
failed, he presented tlie Conjtssio tetrapolilana, a /wmghan 
document, to the Augsburg Diet of 1530 As the representative 
of Strassburg Sturm signed the “ protest ” which was presented 
to the Diet of Spires m 1529, being thus one of the ongmal 
“ Protestants ’ He was on friendly terms with Philip, land- 
grave of Hesse Owing lergely to his influence Strassburg 
joined the league of Sthmdkalden in 15-51 The troops of 
Strassburg took the htld when the league ittacked Charles V 
in 1546, but m February ii;47 the citizens were (ompelled to 
submit, when Sturm succeeded in securing \erv favourable 
terms from the emperor He was also able to obliin for his 
native city some modification of the Interim issued from Augs- 
burg m M ly 1548 Sturm is sud to have been m the j>ay of 
Frani is 1 of L ranee, but this stems very unlikely He founded 
the Btbltothek and a gy mnasiurn in Strassburg, where he died on 
the 30th of October 1553 

be* H BaumgarUu, JaKob ‘^turni (Strassburg, 1870) \ Baum, 

Magistral und Pi formation in Strasdmrq his (Stiassbuig 

1887^ J Rathgtbcr, '^tiasshnrg tm rb JahrhunJett (Stuttgirt, 
187T) O Winckt Imann, ' Jakob Sturm' in t\\o Allgememe dtutsihe 
liwqraphie, Bd xxxvu (Ln])7ig 1894) anel Johannes Sturm, 
C onsolatio ad senahtm aigentnun^nn de niorte Jaoohi Sfurmit 
(Strassburg, 1553) 

STURT, CHARLES (d 1869) Fnglish explorer in Ntw South 
Wales and m South Australia, was born in England, and cntired 
the army, reaching the rank of captain Having landed in 
Australia with his rtgiment (the 39th), he became interested 
m the geographual jiroblems whieh were exciting attention A 
first expedition (1828) led to the disiovery of the Darling river, 
ind a second, from which the explorer returned almost blind, 
madt known the existence of Like Alexandnna From his 
third journey (1844-1845), m which terrible hardships had to 
lie endured, he returned quite blind, and he never altogether 
recovered hu> sight He \\ es appoint td surveyor general of 
South Australia n 1853, and subseeiuintly e hief secret irv, which 
position he held until 1856 when responsible gewernment was 
inl!»(j4ueed, and Captaui Sturt retired on i pension and went 
to live- at ( heltenham, England, where he died on the i6th of 
June 1869, be ore he could be invested with the dignity of 
K C M G to which he had been de sign ited 

STUTTGART, a city of Germ my, e ipital of the kingdom of 
Wurttemberg It lies in a basin wUered by the Ecsenbaeh 
just above its confluence wath the Nwkar, 115 m N W from 
Munich, and at the centre of a network of railways placing it 
m direct communication with all the prmiipal towns of south 
Germany Pop (1905), 249 443, of whom about onc-half reside 
in the suburbs of Cannstatt, Berg, Gaisburg, Gablenbuxg and 
others Charmingly situated among vine-elad and wooded 
lulls, Stuttgart stands at a height of nearly 900 ft above the 
sea and enjoys a healthy climate It is intersected from south- 
west to north-east bv the long and handsome Konigsstrasse, 
dividing It into an upper and a lower town In alfits mam 
features it is essentially a modem town, and few of its prmcipal 
buildings are older than the 19th century Many of them. 


however, ace erf considerable architectural importance and the 
revival of the Renaissance style isr perhaps illustrated nowhere 
, better than m Stuttgart The lower, or south-eastern, part 
contains both the small group of streets belonging to old Stutt- 
gart, and also the most important part of the new town Of 
the numerous churches m the city the most interesting are the 
Stiftskirche, with two towers, a fine specimen of 15th-century 
Gothic, the Leonhardskirrhe, also a Gothic buildmg of the 15th' 
century, the Hospitalkirche, restored in 1841, the cloisters of 
which contain the tomb of Johann Reuehhn, the fine modern 
Gothic church of St John, the new Roman Catholic church of 
St Nicholas, the hriedeiiskirthe, and the English church A 
large proportion of the most prominent buildings are clustered 
round the spatious Schlossplatz, with its fine promenades 
Among th( se art the new paJai e, an imposing structure of the 
18th century, finished in 1807, the old palace, a 16th-century 
building, with a picturesque arcaded court, the Konigsbau, a 
huge modern building with a fine colonnade, eont-rining ball 
and concert rooms, the so-called Akademit, formerly the seat 
of the Karlsrhule, where Schiller received part of his education, 
and now containing the royal library, and the court theatre, 
destroyed by fire in 1902, and subsecjuently rebuilt In the 
centre of the Schlossplatz is the lofty jubilee column erected 
m 1841 m memory of the kmg of Wirrttemberg, W'llliarn I , 
and in the courtyard of the old palace is a lironzc cciuestnan 
statue of Duke Eberhard the Bearded On or near the Schloss- 
platz also are the new courts of justice, the Willulmspalast 
and the palace of the crown prince, the large royil stables, 
the new post office, and (he central railway station, one of the 
hmdsointst structures of the kind m Gcrminy The city 
contains a fine statue of Schilltr, designed by Thorvaldsen, a 
bronze statue of Christopher, duke of Wurttemberg, a monu- 
ment to the emperor William 1 an equestrian statue of King 
William I in the c ourt of the museum of the plastic irts, mcl 
a large monumental fountain m the Eugensplatte Other 
prominent buildings arc the Queen Olga buildings, ereeted m 
1893-1895 m the Rcnaissmce style, the national industrial 
museum (181)0-1896) m the late Renaissance style, flanked by 
two cupola-crowned towers and decorated with medallions of 
famous bwabuns, the magnificent new town-hall, and the 
railway viaduct across the valley of the Netkar, 740 yds long 

The art c ollec tions of Stuttgart arc numerous ind v iluable 
The museum of art comprises a picture gallery, a eolleetion of 
casts of Thorvaldsen s works and a cabinet of engravings The 
royal Iibriry contains about 400,000 printed volumes, intluclmg 
one of the largest collections of Bibles m the world, and also 
about 20,000 MSS, many of great rarity lo these mxy be 
added the industrial museum, the cabinet of coins, the museum 
of natural history, the collec tion of majolica vases in the new 
palace and the Wurttemberg museum of antiquities The 
city also contains numerous excellent educational establish- 
ments, although the st itc university is not here but at Tubingen, 
and Its conserv itoriuni of music has long been renowned The 
technical high school, which since 1899 has posseted the right 
to confer the degree of doctor of engineering, practically enjoys 
academic status and so do the veterinary high school and the 
school of art 

Stuttgart IS the centre of the publishing trade of south 
Germany, and it has busy industries m everything connected 
with the production of books Its other mmufictures include 
machinery, pianos and other music il instruments, cotton goods, 
cigars, furniture, leather, paper, colours and chemicals Its 
trade also m books, hops, horses and cloth is considerable, and a 
large banking and exchange business is done here The beauty 
of Its situation and its educational advantages attract numerous 
foreign residents, especially English and American Stuttgart 
is the headquarters of the XIIT corps of the German army, 
and contains a fairly large garnson for which acc ommociation 
IS provided in the extensive barracks in and around the city 

To the north-east of the new palace lies the beautiful palace 
park, embellBhed with statuary and artificial sheets of water, 
and extending nearly all the way to Cannstatt, a distance of 
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over two miles Cannstatt, which was incorporated with Stutt- 
gart in 1903, attracts numerous visitors owing to its beautiful 
situation on the Neckarand its saline and chalybeate springs 
In the environs of Stuttgart and Cannstatt he Rosenstein, 
Wilhelma and other residences of the royal family of Wurt- 
temberg 

Stuttgart seems to have originated m a stud (Stuten Garten) 
of the early counts of Wurltemberg, and is first mentioned m a 
document of 1 229 Its importance, however, is of comparatively 
modern growth and m the early history of Wurttemberg it was 
overshadowed by Cannstatt, the central situation of which on 
the Neckar seemed to mark it out as the natural capital of the 
country After the destruction of the castle of Wurttemberg 
early in the 14th century, Count Ebtrhard transferred his 
residence to Stuttgart, which about 1500 became the recognized 
capital of Wurttemberg But even as capital its growth was 
slow At the beginning of the 19th centurv it did not contain 
20,000 inhabitants, and its real advance begm with the reigns 
of Kings Frederick and William I , who everted themselves m 
every way to improve and beautify it In 1849 Stuttgart was 
the place of meeting of the assembly called the Rum-pfparlament 

‘^ee r*falf Gesrhichte der ^tadt ’^tutt/^rt (2 vols Stuttgart 1845 - 
1847), Wexihner Stuttgart ^eit Jo-hren (Stuttgart 1871), Sev'tter 
Unsir Stuttgart Gesckichte Sage und Kultur (Stuttgart 190^), 
] Hartmann, Lhronxk dt-r Siadt Stuttyart (Stuttgart i«8()) , liarth 
StuttgarUr Handfl in alter Zcit (Stuttgirt tSoO) , Widmann Wander- 
ung durch Stuttgart und Umgehung (Stuttgart 1800) , M Hach 
Stuttgarter Kunst fjg^-iSbo (Stuttgart 1900), Weinberg Fuhrer 
durck die Haupt und Re'xtdenrstadt Stuttgart (Stuttgart 190O), 
M i^ach, and C Hotter Bilder aus Alt Stuttgart (Stuttgart iSyC)) 
and the olfieial Chrontk der Haupt- und Re<iidenzstadt Stuttgart 
(i8qS seq) 

STUYVESANT, PETER (1 =592-1672), Dutch colonial governor, 
was bom in Scherpenztel, in southern Friesland, in 1592, the 
son of a minister He studied at h rancher, entered tht military 
service m the West Indies about 1625, and was director of the 
West India Company’s colonv of Cura^io from 1634 to 1644 
In April 1644 he attacked the Portuguese island of Saint Martin 
and was wounded, he had to return to Holland, and there one 
of his legs was amput ited Ihereaftcr he wore a wooden leg 
ornamented with silver bands In M ly 1645 he was selected 
bv the West India Company to supersede W’llliam kieft a^ 
director of New Nctherland He arrived in New Amsterdam 
(later New York) on the nth of May 1647, and was received with 
great enthusiasm In response to the demand for self-govern- 
ment, in September 1647 he and the conned appomtccl — after 
the manner then followed m HolUnd- from eighteen repre- 
sentatives chosen by the people a board of nine to confer with 
him md the council whenever he thought it expedient to a^k 
their advice, three of the nme, selected m rotation, were per- 
mitted to sit with the council during the trial of civil cases, and 
six wore to retire each year, their successors to be chosen by 
the director and rouned from twelve cindidatcs nominated 
bv the board Tht leading burghers were, however, soon 
alienated by his violent and despotic methods, by his defence 
of Kieft, ancHbv his devotion to the interests of the companv, 
the nine men became (as early as 1649, whe n they sent the famous 
t trfoogh, or Remonstrance, to the state s-general asking for 
burgher government and other reforms) the centre of municipal 
discontent, and a bitter quarrel ensued In 161^0 the states 
general suggested a representative government to go into effect 
in i6c; 3, but the company oppisecl it, in 16^3, however, there 
was established the first muniapal government for the citv of 
New Amsterdam modelled after that of the cities of Holland 
Stuwesant also aroused opposition through his efforts to increase 
the revenues of the company, to improve the system of defence, 
and to prevent the sale of liquor .md firearms to the Indnns, 
and through his persecution of Lutherans and Quakers, to which 
the company finally put an end He had a bitter controversy 
with the patroon of Rensselaerwyck, who claimed to be inde- 
pendent of the West India Company In 1647 be seized a 
Dutch ship illegally trading at New Haven and clauned juris- 
diction as far as Cape Cod, the New Haven authorities refused 


to deliver to him fugitives from justice in Manhattan, he retali- 
ated by offering refuge to runawa\ s from New Haven, but finally 
he offered pardon to the Dutch fugitives and revoked his pro- 
clamation In September 1630 he rame to an agreement with 
the commissioners of the United Colonies of New England at 
Hartford upon the boundary between New Nc^therland and 
( onneetuut, involving the sacrific e of a large amount of territory, 
the new boundary crossing I^ng Island from the west side of 
Oyster Bay to the Atlantic Ocean, and on the mainland north 
from a point west of Greenwich Bay, 4 m from Stamford. On 
long Island, during Stuyvfsant’s rule, Dutch influence was 
gradually undermined by John Underhill Stuyvesant’s deal- 
ings with the Swedes were more successful With a force of seven 
hundred men he sailed into the Delaware m 1655, captured Fort 
( asimir (Newcastle) which Stuyvesant had built in 16^1 and 
which the Swedes had taken in 1654— and overthrew the Swedish 
authority in that region He also vigorously suppressed Indian 
uprisings m 1655, 1658 and ifkjj In March ^>64 Charles 11 
granted to his brother, the duke of York, the territory betwem 
the ( onnectieut River and Delaware Bay, and Colom 1 Richard 
Nicolls with a fleet of four ships and about three or four hundred 
men was sint out to take possession Misled bv instructions 
from Holland that the expedition was directed wholly against 
New England, Stuwesant made no prepiration for defenci until 
just before the fleet arrived As the burghers refused to support 
him, Stuyvesint was compelled to surrender the town and fort 
on the 8th of September lie returned to Holland m 1661; and 
was made a scapegoat by the West India Company for all its 
failings m New Amsterdam, he went baik to New York again 
after the treaty of Breda m 1667, having setured the right of 
free trade between Holland and New York He spent the 
remainder of his life on his farm called the Bouwene, from which 
the present ‘ Bowery ” m New York C ity t ikes its name. He 
died in February 1672, and was buried m a chapel, on the site 
of which in 1799 was erected St Mark’s Church 

Sie Bayard lucktrman, Piter Stuyiesant (Nt w York i8o^), m 
the M ik« n of Amt rica Series and Mrs Sehuyltr Van Kenssclacr, 
Htstor\ of thi City of New York in the Seventeenth Cmturv (2 vols 
New York, 1900) 

STY, an enclosed place or pen to keep pigs m The word 
means properly a pen or enelusurc for any domestic animal, 
IS IS seen from its occurrente in Scvndinavnn languages and 
m German, eg Swed and Icel stta, pen gasstia, goose-pen, 
sxvmsha, pig-stv, Gcr Steige, hen-coop, Sihweimteige, pig sty 
It is usual to refer the word to stigan, to climb, which would 
( onnect it with stair and stile and with the Gr o-T£/;^ei» Some 
take the original meaning to be an endosure raised on steps, 
oUiers, in view of the Gr o-Ton(os, row, would take the basic 
sense to be a row of pales or stakes forming a pen or endosure, 
cf^ the use of o-toIxos for poles supporting nets to eatch game m 
(Xen Cyn 6 10) If the derivation from correct, the 

word IS the same as that meaning a small inflamed swelling, 
tumour or ibseess on the tydid, the Old English word for which 
was sUgend, 1 1 short for stigend cage, a rising or swelling eye, 
hence m M hng ^tyang, taken as equivalent to “ sty on eye ” 

STYLE (from Gr orvAos, a column , a different w ord from that 
u^ed m literature, see below), m arehiteclun , the term used to 
differentiate between its eharaiUristics m various countries and 
at different periods (see Architecture) The derivation of 
the word suggests that it was at first emploved to distinguish 
the classic styles, m which tht column plav cd the chief part, 
.uid it would be more appropriate to speak of the Doric and 
Ionic styles than orders {qv) In the Assyrian Sassanian and 
perhaps the Bvzantine styles, the column was a secondary 
feature of small importance, whereas the Greek, Done and 
Ionic styles are based completely on the column and the 
weight of the superstructure it was required to carry In 
I trance the term is sometimes employed of the individuality of 
' character which is found in an artist’s work For the use 
of the term “ style ” in botany see Flower 
I STYLE, m literature a term whu h mav be defined as language 
I regarded from the point of view of the charaetensUcs which it 
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reveals, similarly, by analogy, m other arts, a mode or method 
of working characterized by distinctive features The word 
(which IS different from that used m architecture, see above) 
IS derived from the instrument sttlus (wrongly spelled stylus), 
of metal, wood or ivory, bv means of which, in classic times, 
letters and words were imprmted upon waxen tablets By the 
transition of thought known as metonymy the word has been 
transferred from the object which makes the impression to the 
sentences which are impressed by it, and a mechanical observa- 
tion has become an intellectual conception To “ turn the 
stylus” wa> to correct what had been written by the sharp 
end of the tdol, by a judicious application of the blunt end, and 
this responds to thit discipline and self-criticism upon which 
literary excellence depends The energy of a deliberate writer 
would make a firm and full impression when he wielded the 
stylus A scribe of rapid and fugitive habit would press more 
irregularly and produce a less consistent text The varieties 
of writing induced by the e differences of temperament would 
reveal the nature of the writer, yet they would be attributed, 
and with justice, to the implement which immediately produced 
them Thus it would be natural for any one who examined 
several tablets of wax to say, “ Ihe writers of these inscrip- 
tions are revealed by their stylus ” , m other words, the style 
or impression of the implement is the medium by which the 
temperament is transferred to the written speech 
If we f( Ilow this analogy, the famous phrase of Buffon becomes 
at once nut merely intelligible but luminous — “ le style est 
Thomme m€me ” This axiom is constantly misquoted (“ le 
style e’est Thomme ”), and not infrequently miscomprehended 
It is usual to interpret it as meaning that the style of a writer 
IS that writer’s self, that it reveals the essence of his individuality 
That IS true, and the statement of it is useful But it is probably 
not the meaning, or at least not the original meaning, that Buffon 
had m mind It should be recollected that Buffon was a zoolo- 
gist, and that the phrase occurs in th( course of his great Natural 
History He was considering man m the abstract, and differ- 
entiating him from other genera of the animal kingdom Hence, 
no doubt, he remarked that “st^le was man himself,” not 
as ever)’' reviewer repeats the sentence to-day, ” the man ” 
He meant that style, m the variety md elaboration of it, 
distinguish' d the language of man (homo sapiens) from the 
monotonous roar of the lion or the limited gamut of the bird 
Buffon was engaged with biological, not with aesthetic ideas 
Nevertheless, the usual interpretation given to the phrase 
“ le style est Thomme mSme ” may be accepted as true and 
valuable According to an Arab legend King Solomon inquired 
of a djinn, “ What is language ? ” and received the answer, 

” a wind that passes ” “ But how,” continued the wisest of 

men, “ can it be held ? ” ” By one art only,” replied the djinn, 

“ by the art of writing ” It may be well to follow a little closely 
the processes of this art of writing A human being in the artless 
condition, m whom, that is to say, the conception of personal 
expression has not been formed, uses written language to state 
primitive and general matters of fact He writes, ” The sea 
IS rough to-dav, the wind is cold ” In thest statements there 
IS some observation but as yet no personal note We read them 
without being able to form the very smallest conjecture as to 
the character or condition of the writer From these bald and 
plain words we may rise m degree until we reach Victor Hugo’s 
celebrated parallel of the ocean with the genius of Shakespeare, 
where every phrase is singular and elaborate, and every element 
of expression redolent of Victor Hugo, but of no other person 
who ever lived Another example, m its own wav still more 
striking, is found in comparison of the famous paragraph which 
occurs in the Cyrus-Garden (1658) of Sir Thomas Browne A 
primitive person would say, “ But it is time to go to bed ” , 
this statement is drawn out by Browne into the wonderful 
page beginning, “ But the quinamx of Heaven runs low,” and 
collects around it as it proceeds on its voluptuous course the 
five ports of knowledge, cables of cobwebs, the bed of Cleopatra, 
the ghost of a rose, the huntsmen of Persia, and a dozen other 
examples of prolific and ornamented stsle In its final form 


it IS so fully characteristic of its author that it may be justly 
said that the passage »i Browne himself 

It follows from what has just been said that style appeals 
exclusively to those who read with attention and for the pleasure 
of reading It is not even perceived by those who read primarily 
for mformation, and these form the great majority of readers 
Even these have a glimmering impression that we must not live 
by bread alone, that the human heart, with its imagmation, 
its curiosity and sensitiveness, cannot be satisfied by bald state- 
ments of fact delivered on the printed page as messages are 
shouted along the telephone This instmct it is which renders 
the untaught liable to fall into those errors of false style to which 
we shall presently call attention In the untrained there yet 
exists a craving for beauty, and the misfortune is that this 
craving is too easily met by gaudy rhetoric and vain repetitions 
The effect on the nature of a huilian being which is produced by 
reading or listening to a book, or a pas‘age from a book, which 
that being greatly admires, is often so violent as to resemble 
a physical shock to the nerves It causes a spasm of emotion, 
which is betrayed by tears or laughter or a heightened pulse 
This effect could not be produced by a statement of the fact 
conveyed m language, but is the result of the manner m which 
that fact IS pic'^entcd In other words, it is the style which 
appeals so vividly to the physical and moral system of the reader 
— not the fact, but the ornament of the fact 1 hat this emotion 
may be, and often is, caused by bad style, by the mere tinsel 
of rhetoric and jangle of alliteration, is not to the point ihe 
important matter is that it is caused by style, whether good or 
bad 1 hose juvenile ardours and audacities of expression which 
so often amuse the wi.e man and exasperate the pedant aic 
but the effects of style acting on a fervid and unripe imagination 
The deep delight with which a grown man of experience reads 
Milton or Dante is but the same phenomenon produced in 
different conditions 

It IS, however, desirable at the outset of an inquiry into the 
elements of style to insist on the dangers of a heresy which found 
audacious expression towards the close of the 19th century, 
namely, that style is superior to thought and independent of it 
Against this may be set at once another of the splendid apo- 
thegms of Buffon, “ Les id6es seules forment le fond du st) le ” 
Before there can be style, therefore, there must be thought, 
clearness of knowledge, precise experience, sanity of reasoning 
power It Is difficult to allow that there can be st) 1 & where 
there is no thought, the beauty even of some poems, the sequence 
of words in which is intentionally devoid of meaning, being 
preserved by the charai tenstics of the metre, the rhymes, the 
assonances, all whu h arc, in their degree, mtellec tual m character 
A confusion between form and matter has often confused this 
brani h of our theme Even Flaubert, than whom no man ever 
gave closer attention to the question of style, seems to dislocate 
them hor him the form was the work itself “ As m living 
creatures, the blood, nourishing the body, determines its very 
contour and external aspect, just so, to his mind, the matter, 
the basis, is a work of art, imposed, necessarily, the unique, the 
just expression, the measure, the rhythm, the form in all its 
characteristics ” This ingenious definition seems to strain 
language beyond its natural limits If the adventures of an 
ordinary young man m Pans be the matter of VF ducaiion senti- 
mentale it is not easy to admit that they “ imposed, necessarily,” 
such a “ unique ” treatment of them as Flaubert so superlatively 
gave They might have been recounted with feebler rhv thm 
by an inferior novelist, with bad rhythm by a bad novelist and 
with no rhythm at all by a police-news reporter What makes 
that book a masterpiece is not the basis of adventure, but the 
superstructure of expression The expression, however, could 
not have been built up on no basis at all, and would have fallen 
short of Flaubert’s aim if it had risen on an inadequate basis 
The perfect union is that between adequate matter and an 
adequate form We will borrow from the history of English 
literature an example which may serve to illuminate this point 
Locke has no appreciable style , he has only thoughts Berkeley 
has thoughts which are as valuable as those of Locke, and he 
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has an exquisite style as well Frdih the artist’s point of view, 
therefore, we are justified in giving the higher place to Berkeley, 
but in doing this we must not deny the importance of Locke 
If we compare him with some pseudo-philosopher, whose style 
IS highly ornamental but whose thoughts are valueless, we see 
l^mt Locke greatly prevails Yet we need not pretend that he 
^Ifes to an equal height with Berkeley, m whom the basis is 
no less solid, and where the superstructure of style adds an 
emotional and aesthctu importance th which Locke’s plain 
speech is a stranger At the same time, an abstract stvle, such 
as that of Pascal, may often give extreme pleasure, 111 spite of 
its absence of ornament, by its precise and pure definition of 
ideas and by the just mental impression it supplies of its writer’s 
distinguished vivacity of mind 7 he abstract or concrete style, 
moreover, what Rossetti called “fundamental brain-work,’’ 
must always have a leading place 

When full justice has been done to the necessity of thought 
as the basis of style, it remains true that what is visible, so to 
speak, to the naked what can be analysed and described, 
is an artistic irrangemenl of words Language is so used as to 
awaken impressions of touch, taste, odour and hearing, and 
these are roused in a wav pei uliar to the genius of the individual 
who brings them foi th 1 he personal aspect of style is therefore 
indispcnsalih , and is not to be ignored even by those who are 
most rigid m their objection to mere ornament Ornament in 
itself is no more style than facts, as such, constitute thought 
In an exi client style there is an effect upon our senses of the 
mental force of the man who employs it We discover himself 
in what he writes, as it was excellently said of Chateaubriand 
that It was into his phrases that he put his heart, again, D’Alem- 
bert said of Lontenelk that he had the style of his thought, like 
all good authors In the words of Schopenhauer, style is the 
physlognom^ of the soul All these attempts at epigrammatic 
definition tend to show the sense that language ought to be, 
and even uni onsciously is, the mental picture of the man who 
writes 

To attain this, however, the writer must be sincere, original 
and highh tramed He must be highly trained, because, without 
the exercise of clearness of knowledge, precise experience and 
the habit of expression, he will not be able to produce his soul 
m language It will, at best, be perceived as through a glass, 
darkly Nor can anyone who desires to write consistently 
and well, afford to neglect the laborious discipline which excel- 
leiK e entails He must not be satisfied with his first sprightly 
periods, he must polish them, and then polish them again He 
must never rest until he has attained a consummate adaptation 
of his language to his subject, of his words to his emotion This 
IS the mos*t difficult aim which the writer can put before him, 
and It IS a light that flits ever onward as he approaches Perfec- 
tion IS impossible, and yet he must never desist from pursuing 
perfei turn In this connexion the famous tirade of Tamburlaine 
in Marlowe’s tragedy cannot be meditated upon too carefully, 
for it contains the finest definition which has been given in an\ 
language of style as the unapproachable fen-fire of the mind — 

' If all the pens that poets ever held 
Had fed the feeling of their master’s thoughts. 

And every sweetness that inspired their heaits. 

Their minds, and muses on admiied themes — 

If all the heavenly quintessence thev still 
From their immortal flowers of pocsv, 

Wherein, as in a mirror, we perceive 
The highest reaches of a human wit — 

If those had made one poem's penod, 

And all combined in beauty s worthiness, 

Yet should there hover m our rtstless heads 
One thought, one grace, one wonder, at the least, 

Which into words no virtue can digest ' 

Flaubert believed that every thought or grace or wonder had 
one word or phrase exactly adapted to express it, and could 
be “ digested ” by no other without loss of clearness and beauty 
It was the passion of his life, and the despair of it, to search for 
this unique phrase m each individual case Perhaps m this 
research after style he went too far, losing something of that 
simplicity and inevitability which is the charm of natural writing 


It IS boasted by the admirers of Flaubert that his style is an 
enamel, and those who say this perhaps forget that the beauty 
of an enamel resides wholly in its surface and not at all in the 
substance below it This is the danger whi<h lies in wait for 
those who consider too exquisitely the value and arrangement 
of their words Their style becomes too glossy, too highly 
varnished, and attracts too much attention to itself The 
greatest writing is that which m its magnifiicnt spontaneity 
carries the reader with it m its flight, that which detains him to 
admire itself can ne\ cr rise above the second place Forgetfulness 
of self, absence of conceit and affectation, simplicity in the sense 
not of thinness or poorness but of genuineness- these are 
elements essential to the cultivation of a noble style Here again, 
thought must be the basis, not vanity or the desire to astonish 
We do not escape by our ingenuities from the firm principle of 
Horace, “ scribendi recti sapere est et prmcipium et fons ” 

In speaking of originality m style it must not be forgotten 
that memory exercises a strong and often an insidious effect 
iipion writing lhat which has been greatly admired will have 
a tendency to impregnate the mind, and its echo, or, what is 
worse, its cadence, will be unconsciously repeated Ihe cluhe 
IS the greatest danger which lies in wait for the vapid modern 
author, who is tempted to adopt, instead of the one fresh form 
which suits his special thought, a word or eaen a chain of words, 
which conventionally represents it Thus “ the devounng 
element ” was once a striking variant for the short word “ fire,” 
and a dangerous hidden place was once well described as “ a 
veritable death-trap,” but these have long been cliches which 
tan only be used by writers who are insincere or languid Worse 
than these are continuous phrases, and even sentences, such 
as are met with in the leaders of daily newspapers, which might 
be lifted bodily from their places and inserted elsewhere, so 
completely have they ’ost all vitality and reality 

With regard to the training which those who wish to write 
well should resign themselves to undergo, there is some 
difference of opinion, based upon difference of temperament 
There are those who believe that the gift of style is inborn, and 
will reveal itself at the moment of mental maturity without any 
external help There are others who hold that no amount of 
labour is excessive, if it he directed to a study and an emulation 
of what are called “ the best models ” No doubt these theories 
are both admissible If a man is not born to write well, no 
toil m the imitation of Addison or Ruskin will make his style 
a brilliant one, and a bom writer will express himself wnth 
exactitude and fire even though he be but an idle student of 
the classics Yet, on the other hand, the very large number of 
persons who have a certain aptitude for writing, yet no strong 
native gift, will undoubtedly cure themselves of faults and achieve 
skill and smoothness by the study of those writers who have 
most kinship with themselves To be of any servnee, how'ever. 
It seems that those writers must have used the same language 
as their pupils Of the imitation of the ancients miuh has been 
written, even to the extent of the publication of manuals But 
w'hat IS that imitation of the verse of Homer which leads to- 
day to Chapman and to-morrow to Pope ^ What the effect of 
the study of the prose of Theophrastus which results in the prose 
of Addison? The good poet or prose-man, howeser closely 
he studies an admirable foreign model, is reallv anxious to say 
something which has never before been said in his own ' "tipie 
I'he stimulus which he receives from an\ foreign * 
must be m the direction of analogous or parallel 
that of imitation 

The importance of words, indeed, is exemplified, if 
it closeK, in this \ery question, so constantly moote 
imitation of the ancients, bv the loss of beauty fatally _te 
bad translation The vocabularv of a great writer has bee 
Pater says “winnowed”, it is impossible to ihink of SophocK 
or of Horace as using a word which is not the best possible foi 
introduction at that particular point But the translator has 
to interpret the ideas of these ancient writers into a vocabulary 
which IS entirely different from theirs, and unless he has a genius 
of almost equal impeccability he w ill undo the winnowing work 
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He will scatter chaff and refuse over the pure gram which the 
classic poet’s genius had so completely fanned and freed Ihe 
employment of vague and loose terms where the original author 
has been eclettic, and of a flood of verbiage where he has been 
frugal, destroys all semblance of style although the meaning 
may be correctly preserved 

The errors principally to be avoided in the cultivation of a 
pure style are confusion, obscurity, incorrectness and affectation 
To take the earliest of these first, no fault is so likely to be made 
by an impetuous beginner as a mingling together of ideas, images, 
propositions which are not on the same plane or have no proper 
relation This is that mass of “ stunning sounds and voices 
all confused ” which Milton deprecates One of the first lessons 
to be learned in the art of good writing is to avoid perplexity 
and fatigue in the mind of the reader by retaining clearness and 
order in all the segments of a paragraph, as well as propriety 
of grammar and metaphor in every phrase Those who have 
overcome this initial difficulty, and have learned to avoid a 
jumble of misrelated thoughts and sentences, may nevertheless 
sin by falling into obs( unty, whuh, indeed, is sometimes, a wilful 
error and arises from a desire to cover poverty of thought by 
a semblance of profundity The meaning of “ obscurity ” is, 
of course, m the first instance “ darkness,” but in speaking of 
literature it is used of a darkness which arises from unintelligi- 
bihty, not from depth of expression, but from cloudiness and 
fogginess of idea 

Of the errors of style which are the consequences of bad taste, 
it IS difficult to speak except m an entirely empirical spirit, 
because of the absence of any absolute standard of beauty by 
which artistic products can be judged That kind of writing 
which in its own age is extravagantly cultivated and admired 
may, m the next age, be as violently repudiated, this does not 
preclude the possibility of its recovering critical if not popular 
havour Perhaps the most remarkable instance of this is the 
revolution made against the cold and stately Ciceronian prose 
of the middle of the i6th century by the so-called Euphuists 
Ihis occurred almost simultaneously in several nations, but has 
been traced to its sources in the Spanish of Guevara and m his 
English imitators, North and Pettie, whom I yly in his turn 
followed with his celebrated Euphues Along with these may 
not unfairly be mentioned Montaigne in France and Castighone 
in Italy, for, although these men were not proficients in (lUtvara s 
artificial manner, his eslilo alto, still, by their easiness and bright- 
ness, their use of vivid imagery and their graceful illumination, 
they marked the unn ersal revulsion against the Ciceronian stiff- 
ness Eat h of these new manners of writing fell almost immedi- 
ately into desuetude, and the precise and classic mode of writing 
m another form came into vogue (Addison, Bossuet, Vico, 
Johnson) But what was best in the ornamental writers of the 
i6th century is now once more fully appreciated, if not indeed 
admired to excess A facility m bringing up before the memory 
incessant analogous metaphors is the property, not merely of 
certain men, but of certain ages, it flourished m the age of 
Marino and is welcomed again in that of Meredith A vivid, con- 
crete style, full of colour and images, is not to be condemned 
because it is not an abstract style, scholastic and systematic 
It IS to be judged on its own merits and by its own laws It 
may be good or bad, it is not bad merely because it is meta- 
pho’* and ornate The amazing errors which he strewn along 
f criticism bear evidence to the lack of sympathy which 
civcd this axiom and has wrecked the credit of 
To De Quincey, a convinced Ciceronian, the style 
‘ belonged essentially to the vilest collections of wax- 
gree or gilt gingerbread ’ , but to read such a judgment 
ncourage a question whether all discussion of style is not 
£ Yet that particular species of affectation which en- 
jurages untruth, affectation, parade for the mere purpose of 
produang an effect, must be wrong, eten though Cicero be 
guilty of It 

The use of the word “ style,” in the sense of the present 
remarks, is not entirely modern. For example, the early English 
cntic Puttenham says that ” style is a constant and continual 


phrase or tenour of speaking and wntmg ’ (1589) But it was 
in France and m the great age of Louis XIV that the art of 
writing began to be carefully studied and ingeniously described 
Mme de ^vign6, herself mistress of a manner exquisitely dis- 
posed to reflect her vivacious, tender and eloquent character, 
IS particularly fond of using the word “stvle” in its modern 
sense, as the expression of a complete and rich personality 
She says, in a phrase which might stand alone as a text on the 
subject, “ Ne quittez jamais le naturel, votre tour s’y est form6, 
et cela compose un style parfait ” Her contemporary, Boileaii, 
contributed much to the study, and spoke with just pride of 
“ mon style, ami de la lumi^re ” The expression to form one’s 
style, d se fatre un style, appears, perhaps for the first time, in 
the works of the ablic d’Olivet (1682-1768), who was addicted 
to rhetorical speculation Two great supporters of the pure art 
of writing, Swift and Voltaire, contributed much to the study 
of style in the i8th century The former declared that “ proper 
words m proper places make the true definition of a style”, 
the latter, more particularly, that “ le style rend singuli^res les 
choses les plus communs, fortifie les plus faibles, donne de la 
grandeur aux plus simples ’ Voltaire speaks of “ le melange 
des styles ” as a great fault of the age in which he lived , it has 
come to be looked upon as a principal merit of that m whu h 
we live 

The problem of how to obtain a style has frequently been 
treated in works of more or less ephemeral charai ter In France 
the treatises of M Albalat have received a certain amount of 
oflicial recognition, and may be mentioned here as containing 
a good deal of sound advice mixed with much that is jejune and 
pedagogic If M Albalat distributes a poison, the antidote is 
supplied by the wit of M Remy de Gourmont, the one should 
not be imbibed without the other 

See Walter Pater, An E'i'iav on Style (London, 1889) Walter 
Raleigh, Style (London, 1897), Antoine Alhilat, L 4rt d’icrire 
ensetgni en vtngt lemons (Pans, 1898), and De la Format ton du style 
par I asstmtlahon des auteurs (Pans, 1901) Remy de Oourmont, 
Le ProbUme du style (Pans, 1902) Also Croyer-Lmguet, Le Ginte 
de la langue fran^aise (Pans, 1846), and " Loyson-Bndet ' {1 e 
Marcel Schwob), Moeurs des dturnales (Pans, 1902), a satire on 
the principal errors to which modern writers in all languages are 
liible (L (r) 

STYLOBATE (Gr o-tvAos, a column, and ySdens, a base), the 
architectural term given to the upper step of the Greek temple 
on which the columns rest, and generally applied to the three 
steps 

STYRIA (German, Sletermark or Steyermark), a duchy and 
crownland of Austria, bounded E by Hungary and Croatia, S by 
CarnioU, W by Carinthia and Salzburg, and N by Upper and 
Lower Austria It has an area of 8670 sq m Almost all the 
district is mountainous, and is distinguished by the beauty of its 
scenery and by its mineral wealth Geographically it is divided 
into northern or Upper Styria, and southern or Lower Styria, 
and IS traversed by various ramifications of the eastern Alps 
To the north of the Enns are ramifications of the Salzkam- 
mergut and i nns Alps, which include the Dachstein (9830 ft ), 
and the Gnmming (7713 ft ), and the groups of the Todtes 
Gebirge (6890 ft ) and of the Pyrgas with the Grosser Pyrgas 
7360 ft ) The last two groups are separated by the Pyhrn Pass 
3100 ft ), traversed by a road constructed in the Roman period 
Then comes the Buchstein group with the Grosser Buchstein 
(7294 ft ) This group forms the northern flank of the celebrated 
Gesause, a defile 12 m long, between Admont and Hieflau, 
through which the Enns forces its course, forming a series of 
rapids The southern flank is formed by the massif of the 
Reii hensteiner Gebirge, which culminates m the Hochthor 
(7780 ft ) and belongs to the north Stynan Alps, also c-alled 
Eisenerzer Alps This group extends east of the Enns, and con- 
tains the Erzberg (5000 ft ), celebrated for its iron ores Other 
groups of the north Stynan Alps are the Hochschwab, with the 
highest peak the Hochschwab (7482 ft ) and the Hochveitsch with 
the Hohe Veitsi h (6501 ft ) Then come the Lower Austrian 
Alps with the gtoups of the Voralpe (^800 ft ), of the Schneealpe 
(6245 ft ), and the Raxalpe, with the Heukuppe (6950 ft ). All 
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these mountains belong to the northern zone of the eastern 
Alps South of the Enns, Styna is traversed by groups of the cen- 
tra zone of the eastern Alps the Niedere Tauern, the primitive 
Alps of Cannthia and Styna and the Styrian Nieder Alps The 
principal divisions of the Niedere Tauern are the Radstadter 
Tauern with the Hochgolling (9390 ft ), the Wolzer Alps with the 
Predigtstuhl (8349 ft ), the Rottenmanncr Tauern with the 
Grosser Bosenstem (8032 ft ), and the Seckauer Alps or Zinken 
group, which culminates in the Zinkenkogel (7865 ft ) The 
principal ramifications of the primitive Alps of Cannthia and 
Styna are the Stang Alps with the Konigsstuhl (7646 ft ) and 
Eisenhut (8007 ft ), the Judenburger or Seethaler Alps with the 
Zirbitzkogel (7862 ft ), and the Koralpen which culminates in the 
Grosser Speikkogel (7023 ft ) The Styrian Nieder Alps cover 
the country north and east of the Mur, and contain the Fisch- 
bacher Alps with the Hochlantsch (5646 ft ), the Wechsel group 
(5700 ft ), and the small Semmenng group with the Stuhleck or 
Spitaler Alpe (5847 ft), and the Sonnenwendstem (4994 ft ) 
In this group is the famous Semmenng Pass, which leads 
from Lower Austria into Styna and is crossed by the Semmenng 
railway This railway, which was completed m 1854, is the oldest 
of the great continental mountain railways, and is remarkable 
for Its numerous and long tunnels, its viaducts and galleries 
It has a length of 35 m , beginning at Gloggnitz in Lower Austria 
and ending at Murzzuschlag in Styna, and passes through some 
exceedingly beautiful scenery The whole region is now a 
favourite summer resort South of the Drave Styna is traversed 
bv the following ramifications of the southern zone of the eastern 
Alps the Bacher Gebirge with the Cerni Vrch or Schwarzer Berg 
(5078 ft ), and the Sannthaler or Steiner Alps with the Oistriza 
(7709 ft ) and the highest peak of the group, the (inntovc or 
Gnntouz (8429 ft ), which is situated on the threefold boundary 
of (armthia, Carniola and Styna Here is also the mountain 
country of Cilli,with the highest peak, the Wachberg (3364 ft ) 
The mountains decrease in height from west to cast, and the 
south-east of Styna may be described as hilly rather than 
mountainous This part is occupied by the eastern outliers of 
the Alps, known as the Styrian hill country, and by the Windisch 
Buheln, which is one of the most renowned vine districts in the 
whole of Austria Styna belongs to the watershed of the Danube 
and Its principal rivers are the Enns with its affluent the Salza, 
the Raab with the heistritz, the Mur with the Mur/, the Drau or 
the Drave, and the Sau or Save, which receives the Sann and 
Sotla Styna has numerous small Alpine lakes of which the 
most important are the (irundel-see, the Toplitz see, and the 
I eopoldstemcr-see There is a mean annual difference of about 
9° F between the north-west and the south-east The best 
known mineral springs are the alkaline springs of Rohitsch 
and Glei( henberg, the brine springs of Aussec, and the thermal 
springs of Tuffer, Neuhaus and Tobelbad 

In spite of the irregular nature of the surface, but little of the 
soil can be called unproductive Of its total area 47-49 % is 
covered with fine forests About 19 % is arable land, 12 % 
pastures, 5*60 % meadows, while i 06 % is occupied by gardens 
and 1 4 % by vineyards which produce wine of a good quality 
Cattle-rearing has taken a great development and also dairy- 
farming m the Alpine fashion A good race of horses is bred in 
the valley of the Enns, while poultry-rearmg and bee-keeping 
are carried on in the south Fish and game are also plentiful 
The great wealth of Styna, however, lies underground Its 
extensive iron mines, mostly at Erzberg, whuh were worked 
during the Roman period, yield nearly half of the total produc- 
tion of iron in Austria The principal foundries are at Eisenerz, I 
Vordernberg, Trofaiach, Hieflau, Zeltweg and Neuberg Next 
m importance comes the mining of brown coal, which has also 
been carried on for a long time The richest coalfields are 
situated near Leoben, near Voitsberg and Koflach, near Eibis- 
wald and Wies, and round Trifail, Tuffer and Hrastmg Its 
other mineral resources include graphite, copper, zinc, lead, salt, 
alum, potter’s clay, marble and good mill and building stones 
Iron-foundries, machme-shops and manufactures of various 
kinds of iron and steel goods arc very numerous A special 
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branch is the making of scythes and sickles which are exported 
in large quantities Among its other industrial products are 
glass, paper, cement, cotton goods, chemicals and gunpowder 
Linen-weaving is a household industry 
The population of Styna in 1900 was 1,356,058, which is 
equivalent to 1 56 inhabitants per square mile This proportion 
is considerably above the rate in the other mountainous regions 
of Austria Nearly all (98 74 %), profess the Roman Catholic 
faith and are under the bishops of Seckau and of I avant The 
Protestants number only a little over 13,000, while there arc 
about 2500 Jews Two-thirds of the inhabitants are Germans, 
the remainder, ( hiefly found in the valleys of the Drave and Save, 
are Slavs (Slovenes) At the head of the education d institutions 
of the province stands the university of Graz The local Diet, 
of which the two Roman Catholic bishops and the rector of the 
university of Graz are members ex offl.cto, is (omposed of 63 
members, while Styna sends 27 deputies to the Rcichsrat at 
Vienna bor administrative purposes, the province is divided 
into 21 districts and 4 towns with autonomous municipalities, 
namely Graz (pop 138,370), the capital, Cilli (6743), Marburg 
(24,501) and Pettau (4227) Other important places are Leoben 
(10,204), Bruck on the Mur (7527), Manazell (1263), Murzzu- 
schlag (4856), Eisenerz (6494), Vordernberg (3111), Judenburg 
(4901), Trifail (10,851), Eggenberg (9570), Donawitz (13,093), 
Koflach (3343) and Voitsberg (3321) 

In the Roman period Styna, which even thus early was famed 
for Its iron and steel, was inhabited by the Celtu laurisci, and 
divided geographically between Noricum and Pannonia Subse- 
quently It was successively occupied or traversed by Visigoths, 
Huns, Ostrogoths, Langobardi, Franks and Avars Towards 
the end of the 6th century the last-named began to give way to 
the Slavs, who ultimately made themselves masters of the entire 
district Styna was included m the c onquests of Charlemagne, 
and was henceforth comprised in the German marks erected 
against the Avar and the Slav At first the identity of Styna 
IS lost in the great duchy of C arinthia, corresponding more or less 
closely to the Upper Cannthian mark This duchv, however, 
afterwards fell to pieces, and a distinct mark of Styna was recog- 
nized, taking its name from the margrave Ottacar of Steier (1056) 
A century or so later it was created a duchy In 1192 the duchy 
of Styna came by inheritance to the house of Austria, and from 
that time it shared the fortunes of Upper and Lower Austria, 
passing like them to the Habsburgs in 1282 The Protestant 
Reformation met an early and gener.il welcome in Styna, but 
the dukes took the most stringent measures to stamp it out, 
offering their subjects recantation or expatriation as the onlv 
alternatives At least 30,000 Protestants preferred exile, and 
It was not till the edict of tolerance of 1781 granted by Joseph II 
that religious liberty was recognized 
bee Die O^Urretchtsch ungansche Monarchte tn Wort und Btld, 
vol vii (24 vols , Wien, 1885-1902) A von Muchar, Cre-ichtchte 
des Herzogtwns ^teiermark (8 vols , Graz 1844 1S07) It treats the 
history till 1558 F M Major, (reschtchte der '^tciermark tnit heson- 
derer Rucksicht auf das Kulturleben (Graz, i8q8) J von Zahn, 
Styrtaca (Graz, 1894-1890) 

STYROLENE, C^HsCHCH,, also known as phonv lethylene 
or vinylbenzene, an aromatic hydrocarbon found to the extent of 
I to 4 % in storax, it also occurs with crude xylene in coal tar 
fractions It may be obtained from storax b> distillation with 
water, and synthetically by heating cinnamic and witl ’mie I 
the action of aluminium chloride on a mixture of vi»" 
and benzene, by removing the elements of hydrobro 
bromethylbenzene by means of alcoholic potash, ( 
treating j 3 -bromhydrocinnamic acid wuh soda, wheii 
styrolene, carbon dioxide and hydrobromic acidj It also 
on condensing acetylene, and on reducing phenylacetylc 
zinc dust and ai etic acid It is a clear, strongly refractive hq. 
which has a pleasant odour, it boils at 144° and has a specific 
gravity of o 925 at 0° Styrolene is oxidized by nitric or chromic 
acids to benzoic aud, reduction gives ethy Ibcnzene, hydrochloric 
and hydrobromic acids yield a-haloid ethylbenzenes, e g 
CgHj CHCl CH,, whilst chlorine and bromine give ayS-dihaloid 
ethylbenzenes, c g CIICl CH^Cl 
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Styrolene gives ongin to three &cnes of derivatives, two of which 

contain the substituents in the iiclc chain, e g CgHj CCl CHj or 
a compounds, and C9H5CH CHCl, or a> compounds, whilst in the 
third the benzene nucleus is substituted The a halogen compounds 
are obtained by heating styrolene chloride (or bromide) with 
lime or alcoholic potash, they are liquids which have a penetrat 
ing odour, and yield acetophenone when heated with water to 180° 

1 he w chlor compound results when $ phenyl a chlorlactic acid 
(from hypochlorous acid and cinnamic acid) is heated with water, 
it lias a hyacmthinc odour and yields phcnylacetaldehyde when 
heated with water Nitrostyrolene results when styrolene is treated 
with fuming nitric acid 

Related to styrolene is phcnylacetylene, CgHg C CH, which results 
when a bromstyrolene or acetophenone chloride are heated to 1 30® 
with alcoholic potash, or phenylpropiohc acid with water to 120® 
It IS a liquid, boihng at 139® and having a jilcasant odour It re 
stmblcs acetylene in yielding metallic denvatives with ammoniacal 
copper and silver solutions On solution in sulphuric acid, followed 
by dilution with water, it yields acet<mhenonc 

Stilbene or toluylene, CgH^ CH CH C-H,,, IS symmetrical diphenyl- 
ethylene It may be obtained by distilling hen/yl sulphide or 
disulphide, by the action of sodium on benzaldchyde 01 benzal 
chloride, by distilling fumane and einnamic phenyl esters 
C^HjO OC CH CH CO OC„HB->CO^ + CgH, CH CH CO OC9H9->2CO, 

( CjHg CH CH CgHj (Rrr , t8, p 1945), an 1 from chlor asymmetrical 
diphenylethane denvatives which undergo a rearrangement when 
heated {Her , 7 p 1409) Stilbene (from Or <rTf\/3«o', to glisten) 
crystallizes in large colourless, glistening monoclinic plates, which 
melt at 124° and Iwil at 306° On passing the vapour through red hot 
tubes it yields anthracene and toluene Reduction with hydnodic 
acid gives diben/yl and heating with sulphur gives tetraphenyl- 
thiophcnc or thionessal Many denvatives are known some of which 
exist in two structural forms, exhibiting geometrical isomerism 
after the mode of fumane and maleic acids Those substituted m 
the benzene nucleus are obtaineil by condensing two molecules of a 
substituted benzyl anti henzal chlorides The diortho and dipara 
dinitro compounds result from the action of alcoholic potash on 
ortho- and para nitrobenzyl chlorides The latter on reduction 
yields a diamino compound the disulphomc acid of which on diazo 
tization and coupling with a phenol «c gives valuable substantive 
cotton dyes after the type yielded by benzidine Stilbene bromide 
when treattd with alcoholic potash gives diphenyl acetylene or 
tolanc, C9H9 C C C9H5 

STYX, in Greek mythology, a river which flowed seven times 
round the world of the dead In the Iltad it is the only nver 
of the underworld, in the Odyssev it is coupled with Cocytus 
and Pyriphlegethon, which flow into the thief river Acheron 
Hesiod savs that Styx was a daughter of Ocean, and that, when 
Zeus summoned the gods to Olympus to help him to fight the 
litans, Styx was the first to come and her children with her, 
hence as a rewaid Zeus ordained that the most solemn oath of 
the gods should be by her and that her children (Emulation, 
Victory, Power and torce) should always live with him Again, 
Hesiod tells us that if any god, after pouring a libation of the 
water of Styx, forswore himself, he had to he in a trance for a 
year without speaking or breathing, and that for mne years after- 
wards he was excluded from the society of the gods In histoncal 
times the Styx was identified with a lofty waterfall near Nonacris 
m Arcadia Pausanias (vni 17, 6) describes the cliff over which 
the water falls as the highest he had ever seen, and indeed the 
fall is the highest in Greece The ancients regarded the water as 
poisonous, and thought that it possessed the power of breaking 
or dissolving vessels of every material, with the exception of the 
hoof of a horse or a mule Considering the undoubted importance 
attached by the ancients to an oath by the water of the Styx 
(cf Herodotus vi 74), and the supposed fatal result of breaking 

, It IS ''tobable that drinking the water originally formed a 
"'art of the oath, and that we have to do with the 
I ancient poison ordeal, common amongst barbarous 
the geography and similar ceremonies see Frazer s 
,iv,pp 250-255) The people m the neighbourhood, 
11 It Mavro Ner6 (the Black Water), still think that it is 
olesome, and that no vessel will hold it 
jAKIN, or Saw AKIN, a seaport of the Anglo-Egyptian Sudan 
on the west side of the Red Sea in 19® 7' N , 37° 20' E Pop 
(1905), 10,500 Suakm stands on a coralline islet connected with 
the suburb of El-Kef on the mainland by a causeway and a 
viaduct Access is gamed to the harbour through a winding and 
dangerous passage over 2 m long, terminating in a deep oval- 
shaped basin several acres in extent, and completely sheltered 


from all winds For centuries the chief port of the eastern 
Sudan, Suakm has been since 1906 to some extent superseded by 
Port Sudan (qv),a. harbour 36 m to the north The custom- 
house and government offices present an imposing frontage to the 
sea, and the principal houses are of white coral stone three storeys 
high The mosques are not remarkable The mainland part 
of the town is surrounded by a high coral wall, built m 1884 to 
resist dervish attacks About a mile beyond is a line of outer 
forts The climate is very hot, damp and unhealthy, and m the 
summer months the government headquarters are removed to 
Erkowit 35 m west of Suakm, on a plateau 3000 ft above the sea 

Suakm IS less conveniently situated than some mighbounng 
points (e g Port Sudan) for the trade with the Nile Valley The 
island is without water and the harbour indifferent, yet the settle- 
ment is ancient Here, as at Massawa, traders were presumably 
attrat ted by the advantages of an island site which protected 
them from the raids of the nomad Arabs of the mainland The 
country inland belonged in the middle ages to the Beja (q v ), 
but the trading places seem to have been always m the hands of 
foreigners since Ptolemais Theron was established by Ptolemy 
Philadelphus for intercourse with the elephant hunters After 
the nse of Mahommedanism many Arabs settled on the coast 
and mixed with the heathen Beja, whose nile of kinship and 
succession m the female line helped to give the children of 
mixed marriages a leading position (Maknzi, K/ii/fll, 1 194 seq , 
translated m Burckhardt’s Traveh tn Nubta, app in ) Thus 
m 1330 Ibn Batuta found a son of the amir of Mecca reigning m 
Suakm over the Beja, who were his mother’s km Makrizi 
says that the chief inhabitants were nominal Moslems and 
were called Hadanb The amir of the Hadarib was still sove- 
reign of the mainland at the time of J L Burckhardt’s visit 
(1814), though the island had an aga appointed by th( lurkish 
pasha of Jidda The plai e was seized m 1 51 7 by the Turks under 
Selim the Great, but Turkish lontrol did not extend inland 
Mehemet Ah after the tonquest of the Sudan leased Suakm from 
Turkey This lease lapsed with the pasha’s death, but in 1865 
Ismail Pasha reacquired the port for Egypt Till the suppression 
of the slave trade Suakm was an important slave port and it 
has always been the place of embarcation for Sudan pilgrims to 
Mecca Legitimate commerce, rapidly growing before the revolt 
of the mahdi (1881), was greatly « rippled during the tontinuante 
of the dervish power, though the town itself never fell into their 
hands After the fall of the khalifa trade revived, the imports 
in 1899 being valued at £180,000, as against £170,000 in 1880 
In 1906 the figures were imports, £324,000, exports, £113,000 
Pearl fishing is an important industry and lotton is cultivated m 
the neighbourhood 

Suakm was the headquarters of the Egyptian and British 
troops operating m the eastern Sudan against the dervishes under 
Osman Digna (see Egypt, Mthtary Oper attorn, 1884, seq ) 
When these operations were begun a project for linking Suakm 
to Berber by railway, first proposed during IsmaiTs viceroyalty, 
was revived and a few miles of rails were laid in 1884 Then 
the Sudan was abandoned and the railway remained iii abeyant c 
until 1905-1906, when the line was at length built The railway 
has a terminus at Suakm, but Port Sudan was chosen as the 
principal entrepot of the commerce carried by the railway Not- 
withstanding the rivalry of its newly created neighbour, the trade 
of Suakm continued to develop The port is connected by 
submarine cables with Suez and Aden and with Jidda, which 
lies 200 m north-east on the opposite coast of the Red Sea 
(see Sudan, § Anglo-Egypttan) 

SUARDI, BARTOLDiniEO {c i 455 -<^ 1536), Italian painter 
and architect, frequently called Bramantino, was born m Milan, 
the son of Alberto Suardi He executed a number of paintings 
containing portraits of celebrated personages for the Vatican 
In 1508 he was engaged m Rome Bramante d’Urbino taught 
Bramantino architecture, and the pupil assisted the master in 
the execution of the interior of the church of San Satiro, Milan 
In 1525 Bramantino was appointed architect to the court by 
Duke Francis (II ) Sforza and his aid as an engineer m the 
defence of Milan brought him a multitude of rewards 



SUAREZ- 

Bartolommeo Suardi has been much lonfused with a certain 
Bramantmo da Milano, of whom Vasari makes frequent and 
specific mention in his life of Piero della Francesca, his obser- 
vations on Benvenuto Garofalo and Girolamo da Carpi, and his 
life of Jacopo Sansovino The Bramantmo of Vasari, if he 
existed at all, worked for Pope Nicolas V between 1450 and 
I4SS 

SUAREZ, FRANCISCO (1548-1617), Spanish theologian and 
philosopher, was born at Granada on the 5th of Januiry 1548, 
and educated at Salamanca Influenced by the Jesuit John 
Ramirez he entered the Society of Jesus in 1564, ind after 
teaching philosophy at Segovia, taught theology at Valladolid, 
at Alcala, at Salamanca, and at Rome successively After 
taking his doctorate at Evora, he was named by Philip II 
principal professor of theology at Coimbra Suarez may be con- 
sidered almost the last eminent representative of scholasticism 
In philosophical doctrine he adhered to a moderate Thomism 
On the question of umversals he endeavoured to steer a 
middle course between the pantheistically inclined realism of 
Duns Scotus and the extreme nominalism of William of Occam 
Jhe only veritable and real unitv in the world of existences is 
the individual, to assert that the universal exists separately 
ex parte ret would be to reduce individuals to mere aciidents 
of one indivisible form Suarez maintains that, though the 
humanity of Socrates does not differ from that of Plato, \et 
they do not constitute realtter one and the same hum mity , there 
are as many “ formal unities ” (m this case, humanitu s) as there 
are individuals, and these individuals do not constitute a factual, 
but only an essential or ideal unity (“ ita ut plura mdividua, 
quae dicuntur esse ejusdem naturae, non smt unum quid vera 
enlitate quae sit in rebus, sed solum fundamentaliter vel per 
mtellectum ”) The formal unity, however, is not an arbitrary 
creation of the mind, but exists “ in natura rei ante omnem 
operationem intellectus ” In theology, Suarez attai hed himself 
to the doctrine of Luis Molina, the celebrated Jesuit professor of 
Evora Molina tried to reconcile the cloi trine of predestination 
with the freedom of the human will by saying that the pre- 
destination IS consequent upon God’s foreknowledg of the free 
determination of man’s will, whu h is therefore m no way affected 
by the fact of such predestination Suarez endeavoured to 
reconcile this view with the more orthodox doctrines of the 
( fill ai y of grace and spec lal election, maintaining that, though all 
share in an absolutely sufficient grace, there is granted to the 
elect a grace which is so adapted to their peculiar dispositions 
and circumstances that they infallibly, though at the same time 
quite freely, yield themselves to its influence This mediatizing 
system was known by the name of “ congruism ” Suarez is 
probably more important, however, as a philosophical jurist than 
as a theologian or metaphysician In his extensive work 
Tractaius de legtbus ac deo legtslatore (reprinted, Gmdon, 1679) 
he IS to some extent the precursor of Grotius and Samuel Pufen- 
dorf Though his method is throughout scholastic, he covers 
the same ground, and Grotius speaks of him in terms of high 
respect 'Sie fundamental position of the work is that all 
legislative as well as all paternal power is derived from God, 
and that the authority of every law resolves itself into His 
Suarez refutes the patriarchal theory of government and the 
divine right of kings founded upon it — doctrines popular at that 
time m England and to some extent on the Continent Power 
by Its very nature belongs to no one man but to a multitude 
of men , and the reason is obvious, since all men are born equal 
It has been pointed out that this accords well with the Jesuit 
policy of depreciating the royal while exalting the papal preroga- 
tive But Suarez is much more moderate on this point than a 
writer like Mariana, approximating to the modem view of the 
rights of ruler and ruled In 1613, at the instigation of Pope 
Paul V , Suarez wrote a treatise dedicated to the Christian princes 
of Europe, entitled Defensto catholtcae ftdet contra angltcanae 
sectae errores This was directed against the oath of allegiance 
which James I exacted from his subjects James caused it to 
be burned by the common hangman, and forbade its perusal 
under the severest penalties, complaining bitterly at the same 
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time to Philip III that he should harbour in his dommions a 
declared enemy of the throne and majesty of kings Suarez lived 
a very humble and simple life He died after a few days’ illness 
on the 25th of September 1617 at Lisbon 

The collected works of Suarez have been printed at Mainz and 
Lyons {1630), at Venice (1740-1751), at Besan^on (1856-1862) and 
in the collection of the Abbe Migne His hie has been written by 
Deschamps (Vita Fr ^uaresti, Perpignan, 1671) The chid modern 
authorities are K Werner's tram Suarez u die Scholasttk der 
letzten Jahrhunderte (Regensburg, 1861), and stockl s Gachtchie 
der Phtlosophte det, Mtttelalters, 111 643 seq 

SUBIACO (anc Sublaqueum), a town of Italy, in the province 
of Rome, from which it is 47 m E by rail, picturesquely situated 
on the right bank of the Amo, 1339 ft above sea-level Pop 
(1901), 7076 (town), 8003 (commune) It has ironworks and 
paper-mills Sublaqueum was so called from its position under 
the three artificial lakes constructed in the gorge of the Amo 
in connexion with the aqueduct of the Amo Novus, which had 
Its intake at the lower end of the lowest of them (the Stmbruina 
•itagna of Tacitus) On the banks of this lake Nero constructed 
a villa, m the remains of which was found the beautiful head- 
less statue of a youth kneeling, now in the Museo delle Terme 
at Rome There is no mention of the villa after Nero’s time 
I he lakes gradually ceased to exist owing to the action of the 
Amo, the last dam being washed away m 1305 , In 494 St 
Benedict retired to this spot, then already deserted, and took up 
his abode as a hermit in a cave (Sacro Speco) above the lakes of 
the Amo In 505, probably, he founded the first of his twelve 
monasteries, completing their number between 510 and 529, 
when he went to Cassmo The chronu les state that the principal 
monastery was devastated by the Lombards m 601, and rebuilt 
in 705, but there is little foundation for these statements The 
first authentic document that we have is the mention in the 
Ltber pontifkahs of the gift of vestments by Leo IV (847-855) 
to the monastery of S Silvester, b Benedict and S Scholastica, 
and to the church of SS Cosmas and Damian Ihe former is 
probably that at the barro Speco Die monastery was confirmed 
in Its possessions by Pope Gregory I ’ and his successors, and 
had by the loth century verv considerable landed properties 
with feudal jurisdiction enumerated m several documents, the 
first dating from 926, and an inscription of 1052 (cf Regesto 
sttblacense, Rome, iSgi) The church dedicated to S Scholastica, 
S Benedict’s sister, was erected in q8i, according to an inscrip- 
tion belonging to a ^ater date, but carved upon a slab decorated 
with reliefs of the end of the 8th, or the beginning of the 9th, 
century 

In 1053 the church was restored and a campanile built, which 
still exists, and in the middle of the 13th century the church was 
rebuilt in the Gothic style Other buildings grew up round it, 
the cloister on the right is a fine Romanesque arcaded c ourt with 
twisted columns anci mosaics, the south side of which was con- 
structed by Lorenzo, the first of the family of the Gosmati, early 
in the 13th century, while the other three sides are due to his 
son Jacopo and to Jacopo’s sons Luca and Jacopo, who worked 
here in the time of the abbot Lando (1227-1243) The irregular 
atrium in front of the church is probably contemporary wifiti its 
reconstruction in the Gothic style about 1274, while the outer 
court dates from the end of the i6th century The church, with 
the exception of the campanile, was modernized m 1771-177'? 
The right of the monks to elect their own abbot, who had by * 
time obtained a position of great importance, v^as c ^“11 
1388, and in 1455 the abbot was suspended, and 
tion handed over to the Spanish cardinal, Giovanr // ' 

For the whole of the 16th century it was in thc^ 

Colonna family, who were commendatories of it Du 
17th century, the Barbenni held it, but in 1753 Benedict 
separated the spiritual and temporal dominions, placing 
latter under officials directly dependent on the papacy 1 
commendatories were as a rule cardinals As regards monastic 
discipline, the abbey had since 1514 been subject to the rule of 
Monte Ca^sino, and it was only m 1872 that it regained from 

• The bull of 596 attnbuted to him is, however, now recognized 
as ajiucryphal 
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Pius IX Its independence and became an autonomous congre- 1 
gation Arnold Pannartz and ( onrad Schwemheim, two German 
ecclesiastics, set up here the first printing press m Italy, issuing 
an edition of Donatus (1465), followed by one of Cicero (1465) 
and of Lactantius (1465) Copies of the Lactantius, of the Augus- 
tine of 1467, which was probably prmted not here but m Rome, 
whither the printers migrated in that year, and of other rare 
incunabula are still preserved here Still more interesting 
is the monastery of the Sacro Speco, higher up the hill, dating. 

It would seem, from the 9th century, though little earlier 
than the i-^th remains The Grotta dei Pastori contains some 
frescoes of the 9th century, while the Sacro Speco, or cave of 
St Benedict, contains frescoes of the 13th, and so does the lower 
church, the latter having been decorated m the first twenty years 
of the 13th century, and m part repainted m the latter half of 
the same century by an otherwise unknown master Conxolus 
The upper church contains scenes from the life of Christ by an 
unknown Sienese master of the end of the 14th century, to whom 
IS also attributable a remarkable fresco of the triumph of death, 
on the stairs from the tower church to the Cappella del Pastori, 
and some 15th-century work, and in the chapel of S Gregory a 
remarkable portrait of St Francis of Assisi (who was perhaps 
here in 1318), probably painted before 1228, as it lacks the halo 
and the stigmata The whole group of buildings is constructed 
against the rocky sides of the gorge, part of it on massive sub- 
structions The town contains various buildings constructed by 
Pius VI , who as cardinal was commendatory abbot of Subiaco 
It is crowned by a medieval castle constructed originally by 
Gregory VII 

See P Egidi, G Giovannom, F Hermanin, V Federici, / Monas 
ten di Subtaco (Kome, 1904) A Colasanti, L’Antene (Bergamo, 
1900) (F As) 

SUBINFEUDATION, in English law, the practice by which 
tenants, holding land under the king or other superior lord, 
carved out m their turn by subletting or alienating a part of 
their lands new and distinct tenures The tenants were termed 
“ mesne-lords,” with regard to those holding from them, the 
immediate tenant being tenant in capite The lowest tenant of 
all was the freeholder, or, as he was sometimes termed tenant 
paravail The Crown, who in theory owned all lands, was lord 
paramount ' The great lords looked with dissatisfaction on the 
increase of such subtenures Accordingly in 1290 a statute was 
passed, Quta emptores, which allowed the tenant to alienate 
whenever he pleased, but the alienee or person to whom he 
granted was to hold the land not of the alienor but of the same 
immediate lord, and by the same services as the alienor held it 
before (See further, Manor ) 

SUBJECTIVISM, a philosophical term, applied m general 
to all theories which lay stress on the purely mental sides of 
experience, opposed to objectivism In the narrowest sense 
subjectivism goes to the logical extreme of denying that mind 
can know objects at all (cf Soi ipsism) The doctrine originates 
in the fact that the most elementary psychic phenomena pre- 
suppose m addition to the data of the senses (which as such are 
momentary) a combining action of the mind (See Ideai ism ) 
SUBLEYRAS, PIERRE (1699-1749), French painter, was born 
at Uzes (Gard) 111 1699 He left France for Italy m 1728, having 
''t'rned off the grand pnx He there painted for the Canons of 
“ Christ’s Visit to the House of Simon the Pharisee ” 
/re ngra'^ed by Subleyras himself), a large work, which 
ition and procured his admission into the Academv 
^ V, ardinal Valenti Gonzaga next obtained for him 
^Or'“ Saint Basil and the Emperor Valens ” (small 
t Louvre), which was executed m mosaic for St Peter’s 
iict XIV and all the princes of Rome sat to him, and the 
V himself commanded two great paintings — the “ Marriage 
St Catherine ” and the “ Ecstasy of St Camilla ’’—which he 
placed in his private apartments Subleyras shows greater 
individuality in his curious genre pictures, which he produced j 
in cbnsiderable number (Louvre) In his illustrations of La 
' Paramount and paravatl are derived from the I^tin ad montem 
and ad vallem, signifying the highest and lowest, respectively 


Fontaine and Boccaccio his true relation to the modern era 
comes out, and his drawings from nature are often admirable 
(see one of a man draped in a heavy cloak in the British Museum) 
Exhausted by overwork, Subleyras tried a change to Naples, 
but returned to Rome at the end of a few months to die 
(May 28, 1749) His wife, the celebrated miniature painter, 
Maria Felice Tibaldi, was sister to the wife of Tr^molli^jre 

SUBLIME (Lat subhmts, exalted), in aesthetua,, a term applied 
to the quality of transcendant greatness, whether physical, moral, 
intellectual or artistic It is specially used for a greatness with 
which nothing else can be compared and which ts beyond all 
possibility of calculation or measurement Psychologically 
the effect of the perception of the sublime is a feeling of awe or 
helplessness The first study of the value of the sublime is the 
treatise ascribed to Longinus (q v ), On the Sublime (strictly 
Ilcpi v^ovs) Burke and Kant both investigated the subject 
(cf Burke’s Essay on the Sublime and Beautiful, 1756) and both 
distinguished the sublime from the beautiful Later writers 
tend to include the sublime m the beautiful (see Aesthetics) 

SUBLIMINAL SELF The phrase “ subliminal self,” which 
IS one that has figured largely of recent years in discussions of 
the problems of “ Psychical Research,” owes its wide currency 
to the writings of F W H Myers, especially to his posthumous 
work Human Personality and its survival of Bodily Death It 
is used in a wider, looser sense and a narrower, stricter sense, 
which two senses are often confused in a way very detri- 
mental to clear thinking In the stricter usage the phrase 
implies the peculiar conception of human personality expounded 
at great length and with a wealth of learning and eloquence by 
Myers, it stands for an hypothesis which seemed to its author to 
bring almost all the strange facts he and his associates observed, 
as well as many alleged facts whose reality still remains in dis- 
pute, under one scheme of explanation and to bring them also 
into intelligible relation with the body of generally accepted 
scientific principles But the phrase ” Subliminal Self ” is now 
often used by those who do not fully accept M> ers’s hypothesis, 
as a convenient heading to which to refer all the facts of many 
different kinds that seem to imply subconscious or unconscious 
mental operations This article is only concerned to expound 
the meaning of the phrase as it was employed by Myers, and 
It is much to be wished that it should only be used in this 
stricter sense 

In the speculations of Schopenhauer and of Eduard von 
Hartmann, the “ Unconscious ’ played a great part as a meta- 
physical principle explanatory of the phenomena of the life and 
mind of both men and animals But with these exceptions, the 
philosophers and psychologists of the 19th century showed them- 
selves in the mam reluctant to admit the propriety of any con- 
ception of unconscious or subconscious mental states or opera- 
tions The predommant tendency was to regard as the issue of 
“ automatic ” nervous action or of “ unconscious cerebration ” 
whatever bodily movements seemed to take place independently 
of the consciousness and volition of the subject, even if those 
movements seemed to be of an mtelhgent and purposeful 
character This attitude towards the subcoascious is still 
maintained by some of the more strictly orthodox scientists, 
but It IS now very widely accepted that we must recognize in 
some sense the reality of subconsciousness or of subliminal 
psychical process The conception of a limen (threshold) of 
consciousness, separating subconsaous or sublimmal psychical 
process from suprahminal or conscious psychical process, 
figured prommently in the works of G F hechner, the father 
of psycho-physics, and by him was made widely famihar 
Fechner sought to prove that a sensory stimulus too feeble to 
affect consciousness produces nevertheless a psychical effect 
which remains below the threshold of consciousness, and he tned 
to show ground for believing in the existence of a vast realm of 
such subliminal psychical processes But his arguments, founded 
though they were on epoch-making experiments, have failed 
to carry conviction, and it is m the mam on other grounds 
than those adduced by Fechner that the reality of modes of 
mental operation which may properly be called subconscious or 
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subliminal is now generally admitted During the last quarter 
of the 19th and the opening years of the 20th century, there has 
been accumulated a mass of observations which suffices, in the 
opinion of many of those best qualified to judge, to establish the 
reality of processes which express themselves in purposeful 
actions and which bear all the marks from which we are accus- 
tomed to infer conscious cognition and volition, but of which 
nevertheless the subject or normal personality has no knowledge 
or awareness other than such as may be shared by any second 
person observing his actions 

Among the commonest and most striking of such manifesta- 
tions IS the “ automatic writing ” whic h a considerable proportion 
of normal persons are capable of producing A person who has 
this power may sit absorbed in reading or m conversation, while 
his hand produces written words or sentences, of which he knows 
nothing until he afterwards reads them The matter so written 
varies m different cases from illegibly scrawled fragments of 
words and sentences to long, connected, sometimes eloquent, 
frequently more or less dramatic, disquisitions In some 
cases the “ automatically ” writing hand can be induced to 
make intelligible replies to questions whispered or otherwise put 
to the subject in such a way as not to draw his attention from 
some other object or topic witli which it seems to be fully 
ocdipied In some cases the matter so written states facts 
previously known to the subject but which he is unable to 
recollect by an) voluntary effort And m rare casts the 
matter written seems to imply knowledge or capacities which 
the subject was not believed to possess either by himself 
or by his friends Other actions, including connected speech, 
may be produced m a similar fashion, and in the last case 
the subject hears and understands the words uttered from his 
own mouth in the same way only as those from the mouth 
of another person “ Table-tilting,” “ planchctte-writing,” and 
the various similar modes of spelling out by the aid of a 
code intelligible replies to questions, which have long been 
current in spiritistic circles and which, by those who practise 
them, arc often regarded as the operations of disembodied 
intelligences, seem to belong to the same class of process 
In extreme cases the manifestations of such subconscious or 
(better) co-conscious operations are so frequent, exhibit so 
much continuity and express so clearly a tram of thought, pur- 
pose and memory, that they compel us to infer an organized 
personality of which they are the expression, such are the cases 
of double or multiple consciousness or personality Very similar 
manifestations of a “ co-consciousness ” may be produced in a 
considerable proportion of apparently normal persons by means 
of post-hypnotu suggestion , as when suggestions are made during 
hypnosis, which afterwards the subject carries out without being 
aware of the ac tions, or of the signals in response to which he acts, 
and without any awareness or remembrance of the nature of the 
suggestions made to him The more sober-minded of the investi- 
gators of these phenomena have sought to display all such cases 
as instanc es of division of the normal personality, and as expli- 
cable by thcyjrmciple of cerebral dissociation (see Hypnotism), 
the more adventurous, concentrating their attention on the 
more extreme instances, regard all such minifestations as in- 
stances of the possession and control (partul or complete) of the 
organism of one person by the spirit or soul of another, generally 
a deceased peison Myers’s hypothesis of the subliminal self 
was a brilliant attempt to follow a middle way m the explanation 
of these strange cases, to reconcile the two kinds of explanation 
with one another, and at the same time to bring into line with 
these other alleged facts of perplexing character, especially 
veridical hallucinations {q v ), various types of communication 
at a distance (see Tei epathy), and all the more striking instances 
of the operation of suggestion and of hypnosis, including the 
exaltation of the powers of the senses, of the memory and of 
control over the organic processes 
Myers conceived the soul of man as capable of existing 
independently of the body in some super-terrestrial or extra- 
terrene realm He regarded our normal mental life as only 
a very partial expression of the capacities of the soul, so much 


only as can manifest itseii inrougn me numan 
regarded the brain as still at a comparatively early 
evolution as an mstrument through which the soul opt 
the material world So much of the life of the soul as U 
find expression in our conscious and organu life through u 
interactions with this very inadequate material mechanism re- 
mains beneath the threshold of consciousness and is said to 
constitute the subliminal self The subliminal self as thus con- 
ceived would be better describetl as the subliminal part of the 
self, a part which surpasses the supraliminal or normal conscious 
self to an indefinitely great degree as regards its range of psychical 
faculties It was further conceived as being m touch with a 
realm of psychical forces from which it is able to draw supplies 
of energy which it infuses into the organism, normally m limited 
quantities, but, m exeeptionallv favourable circumstances, in 
great floods, which for the time being raise the mental operations 
and the powers of the mind over the body to an abnormalK 
high level 

It IS a leading feature of this protean conception, that man) of 
the abnormal mental manifestations that have conimonh been 
regarded as symptoms of mental or nervous disease or dtgeneri- 
tion are by its aid brought into line with mental pro( ( sses that 
are b) common consent of an unusually high type, the intuitions 
of genius, the outbursts of inspired poesy, the emotional fervour 
or the ecstiisy that carries the martyr triumphantly through 
the severest trials, the enthusiasm that enables the human 
organism to carry through incredible labours Myers’s hypothesis 
thus boldly inverts the dominant view, which sees in til depart- 
tures from the normal svmptoms of weakness and degeneraev 
and which seeks to bring genius and ecstasy down to the kvel of 
madness and hysteria, the hy pothesis of the subliminal self seeks 
to level up, rather than to level down, and to display many of 
these departures from normal mental life as being of the same 
nature as the operations of genius, us being, m common with 
these, uprushes of the subliminal self, which temporarily tequires 
a more complete control of the organism and therefore achieves 
at such times a more complete expression of its powers And 
these rare displays of subliminal capacities are held to foreshadow 
the further course of mental evolution, to afford us a glimpse of 
the higher plane on which the mind of man may habitually and 
normally live, if further evolution of the nervous system shall 
render it a less inadequate medium for the exenise of the 
spiritual faculties and for the mflux of the psychical energies 
which at present, owing to its imperfections, are for the most 
part latent or confined to the subliminal self 

This bold and far-reaching hypothesis has not up to the 
present time been accepted by any considerable number of pro- 
fessional psychologists, though its author s great literary power 
has secured for him a respectful hearing Ihc comparative 
indifference shown to it by the scientific and philosophical world 
must be ascribed to considerations of two kinds In the first 
place, It is rightly felt that a very large proportion of the alleged 
facts which it is designed to explain are not yet supported by 
evidence of such a nature as warrants an unreserved acceptance 
of them Secondly, even if further investigations of the type 
of those carried on by the Society for Psychical Research should 
prove My-^ers’s belief m the reality’^ of all or most of these facts to 
have been well-founded, there will remain difhculties and weik-^ 
nesses intrinsic to the hypothesis, which at present s(< 
serious In add tion to all the great difficulties t t ir 
to any conception of human personality as a 
capable of existing independently of the body, My i 
raises many difficulties peculiar to itself, the chief 61 ''^ 
be briefly indicated First, the conception of the rel> 
the subliminal to the normal or supraliminal self is m i 
presentation extremely vacillating and uncertain, and 
probably radically incapable of definition and consistene^ 
Secondly, two alleged supernormal phenomena, to the establish- 
ment of which “ psychical research ” has been devoted most 
energetically and (in the view of many of the workers) with the 
greatest success, and which from every point of view are the 
most important and interesting, are supernormal communu ations 
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- living (telepathy) and communication between the 
the living Now, if either or both of these modes of 
lucation should eventually prove to be facts of nature, 
.icr will need the hypothesis of the subliminal self for its 
explanation Such evidence as we have of the latter kind of 
communication is almost wholly of the form of messages written 
spoken by entranced persons (see Trance) which claim to be 
It by the souls of the dead to friends still living, and these 
messages (if they are what they claim to be) imply, and were held 
by Myers himself to imply, possession or control of the brain 
of the living medium by the soul of the dead who transmits the 
message Both phenomena need, then, for their explanation 
only the two great assumptions — first, that the soul is an entity 
capable of disembodied existence, second, that in its psycho- 
physical interactions any soul is not strictly confined to inter- 
action with one particular brain 
The third great difficulty is of an emotional order All the 
laborious research whose results Myers has sought to harmomze 
by means of his conception of the “ subliminal self ” has been 


imtiated and sustained by the desire of proving the continued 
existence of the human personality after the death of the body 
But, if Myers’s doctrme is true, that which survives the death of 
the body is not the normal self-conscious personality of a man 
such as IS known and valued by his friends, but a personality of 
which this normal personality is but a stunted distorted frag- 
ment, and It would therefore seem that according to this doctrine 
death must involve so great a transformation that such slight 
continuity as obtains must be insufficient to yield the emotional 
satisfaction demanded The hypothesis would thus seem to 
destrov' m great measure the value of the belief which it seeks to 
justify and establish 

Ste F W H Myers Human Personality and its Survival of Bodily 
Death (tst ed , London, 1903, 2nd ed , abridged and edited by L H 
Myers London 1907) Morton Prince, The Dissociation of a Person- 
ahtv fLondon, 1906) J Ja.strow, The Subconscious (London, 1900} 
S(.e also many papers by various liands m Proceedings of the Society 
for Psychical Research, especially in part \lv> , vol xviii , and the 
literature referred to under Trancii r\V McD ) 
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